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fiNys lky vkius uoha d{kk esa xf.kr dh ubZ ikB~;iqLrd dks i<+k;k gSA vkius mldh fo’ks"krkvksa dks vuqHko fd;k gksxkA bl
nkSjku vkius cPpksa ds vkRefo’okl esa varj ns[kk gksxkA vc os igys ls csgrj rjhds ls loky gy dj ik jgs gksaxsA vkius ;g /;ku
fn;k gksxk fd Hkys gh lHkh fo|kFkhZ lHkh lokyksa dks gy u dj ikrs jgs gksa ij muds loky i<+us] i<+dj le>us dh bPNk vkSj dksf’k’k
djus ds rjhdksa esa varj vk;k gSA ge ;g Hkh mEehn djrs gSa fd vc os xf.kr ds fo"k; esa lewg ppkZ esa T;knk Hkkx ysrs gksaxs] ,d
nwljs dks T;knk lqurs gksaxs ,oa csgrj <ax ls ,d nwljs dh enn djrs gksaxsA

gesa ;g Hkh fo’okl gS fd fo|kfFkZ;ksa ds lewg dk;Z ds le; muds dk;Z dk voyksdu djrs gq, vkius bl ckr dks vPNh
rjg le>k gksxk fd os D;k dj ik jgs gSa] D;k ugha dj ik jgs gSaA blls vkidks mu {ks=ksa dks igpkuus esa enn feyh gksxh tks
fo|kfFkZ;ksa dks eqf’dy yxrh gSa vkSj tgk¡ mUgsa enn vkSj izksRlkgu dh t:jr iM+rh gSA

nloha d{kk esa Hkh bUgha xfrfof/k;ksa ij [kkl tksj fn;k x;k gS] tgk¡ fo|kFkhZ lewg ppkZ djsaxs] fdrkc i<+dj le>saxs] djds
ns[ksaxs] loky gy djsaxs] [kqn u, loky cuk,¡xsA

xf.kr ds rkfdZd <k¡ps dks le>uk ,oa dFkuksa dks xf.krh; <ax ls fl} djuk] xf.kr lh[kus&fl[kkus dk ,d vge~ igyw gSA
bl fdrkc esa xf.krh; dFkuksa dks tk¡pus ds rjhds ij tksj fn;k x;k gS rkfd fo|kFkhZ xf.krh; dFkuksa dks ,sls gh eku ysus ds ctk,
mUgsa igys fl) djsa] mlesa fufgr rdZ dks le>sa] lkFk gh tk¡pus vkSj fl) djus esa varj Hkh tku ldsaA vr% vki d{kk esa fo|kfFkZ;ksa
dks u, dFku fy[kus mUgsa Lo;a fl) djus dk <ax <¡w<+us ;k igys fd, x, izes;ksa dks i<+dj le>us ,oa le>kus ds volj nsaA

ek/;fed Lrj ij ;g visf{kr gS fd fo|kFkhZ xf.kr dh Hkk"kk dks i<+ lds] mlds fpg~uksa ,oa izrhdksa dk lgtrk ls mi;ksx
djrs gq, <sj lkjs u, xf.krh; dFku fy[k ldsA bl fdrkc esa ,sls volj gSa tgk¡ fo|kFkhZ xf.krh; dFkuksa dks i<+dj mlls fu"d"kZ
fudkyrs gq, ml ij vk/kkfjr iz’uksa dk mŸkj [kkstsaxsA bl ckr dks /;ku esa j[krs gq, cgqr ls u, izrhdksa ls voxr djk;k x;k
gS vkSj lkFk gh O;kidhdj.k ij [kkl tksj fn;k x;k gSA blds i;kZIr vH;kl dh vko’;drk gSA

d{kk 10 esa vo/kkj.kkRed vkSj izfØ;kRed Kku dks tksM+us dk iz;Ru fd;k x;k gSA [kkl rkSj ls T;kferh; jpuk,¡]
vuqikr&lekuqikr] cSafdax&djk/kku vkSj funsZ’kkad T;kfefr vkfn ikBksa esa yxkrkj vadksa ds mi;ksx rFkk x.kuk djus dh izfØ;kvksa
dks T;knk ls T;knk vFkZiw.kZ vkSj mi;ksxh cukus dk iz;kl fd;k x;k gS rkfd fo|kFkhZ dsoy loky gy djus dh izfØ;k esa u
my>dj lokyksa esa fNih vo/kkj.kkvksa dks ljyrk vkSj lgtrk ls lh[k ldsa vkSj vUrfuZfgr dj mudk mi;ksx thou esa dj ldsaA

vki bl fdrkc esa ,sls cgqr ls volj ik,¡xs tgk¡ fo|kFkhZ dsoy lw=ksa dks ;kn djds iz’uksa dk mŸkj ugha fudkysaxs cfYd
lkspsaxs] fo’ys"k.k djsaxs] u;k jkLrk <aw<+saxsA {ks=fefr esa Bksl vkd`fr;ksa ds i`"Bh; {ks=Qy vkSj vk;ru dh le> cukus ds fy, tky
(Net) dk mi;ksx fd;k x;k gS ftlls fo|kfFkZ;ksa dks Lo;a lw= [kkstus esa enn feysxhA lkFk gh bl ikB esa uoha d{kk ls tksM+rs
gq, ?ku vkSj ?kukHk ds tky dks Hkh lfEefyr fd;k gSA vki d{kk esa fo|kfFkZ;ksa dks fofHkUu Bksl vkd`fr;ksa ds Net Diagrams dks
Visualize djus vkSj cukus ds fy, izksRlkfgr djsaA

xf.kr esa lEiw.kZ le> fodflr djus ds fy, t:jh gS fd fo|kFkhZ vyx&vyx ikBksa esa vo/kkj.kkvksa ds chp laca/k ns[k ik,¡]
rkfd mudh le> ,d fo’ks"k vo/kkj.kk rd lhfer u jgdj foLr`r ,oa O;kid gks ldsA blesa vkidks mudh enn djuh gksxh
rFkk d{kk esa laokn o ppkZ esa Hkkxhnkjh dks c<+kus dk iz;kl djuk gksxkA

vki bu ikBksa esa bu lHkh iz;Ruksa dks ns[k ik,¡xs tSls nks pjksa ds jSf[kd lehdj.k esa vkys[k cukus dk mi;ksx ;k le:irk
tk¡prs le; vuqikr&lekuqikr ds mi;ksx dks js[kkafdr fd;k x;k gS vkSj Hkh ,sls ekSds gS ftUgsa vki ns[k ik,¡xs] dqN u, vki
vkSj cuk ik,¡xsA

Ldwy f'k{kk foHkkx ,oa jkT; 'kSf{kd vuqla/kku vkSj çf'k{k.k ifj"kn~] N-x- }kjk f'k{kdksa ,oa fo|kfFkZ;ksa esas n{krk lao/kZu gsrq
vfrfjDr ikB~; lalkèku miyCèk djkus dh ǹf"V ls Energized Text Books ,d vfHkuo ç;kl gS] ftls vkWu ykbZu ,oa vkWQ ykbZu
¼MkmuyksM djus ds mijkar½ mi;ksx fd;k tk ldrk gSA ETBs dk çeq[k mn~ns'; ikB~;oLrq ds vfrfjDr vkWfM;ks&ohfM;ks]
,uhes'ku QkWjesV esa vfèkxe lkexzh] lacafèkr vH;kl] ç'u ,oa f'k{kdksa ds fy, lanHkZ lkexzh çnku djuk gSA

mEehn gS vkidks vkSj cPpksa dks bl fdrkc dks i<+us] nh xbZ xfrfof/k;ksa vkSj lokyksa dks djus esa etk vk,xkA vki vius
vuqHko gels ck¡Vrs jgs] fdrkc ds loky cnyrs jgsaA ;g mudh thoarrk dks cuk, j[kus ds fy, t:jh gS] vr% vki tks Hkh u,
loky cukdj djok,¡] mUgsa gesa Hkh Hkstsa] rkfd os ikB~;iqLrd ds vxys laLdj.k esa 'kkfey gks ldsaA vkids lq>ko o iz’u ikB~;iqLrd
dks csgrj cukus esa enn djsaxsA ‘

lapkyd
jkT; 'kSf{kd vuqla/kku vkSj izf'k{k.k ifj"kn~

NÙkhlx<+] jk;iqj

f'k{kdksa ds fy, nks 'kCn---f'k{kdksa ds fy, nks 'kCn---f'k{kdksa ds fy, nks 'kCn---f'k{kdksa ds fy, nks 'kCn---f'k{kdksa ds fy, nks 'kCn---
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v/;k; & 1 cgqin

cgqinksa dk Hkkx] 'ks"kQy izes;] xq.ku[k.M izes;] cgqinksa dk xq.ku[k.Mu djuk] 2ax bx c+ + ds
:i esa cgqin dss e/;in dks rksM+dj xq.ku[k.Mu djuk] f}?kkrh cgqin ds eku o 'kwU;d
]f}?kkrh cgqin ds xq.kkad o 'kwU;d esa laca/kA

v/;k; & 2 nks pjksa dk jSf[kd lehdj.k

dFkuksa ls lehdj.k cukuk] ;qxin~ lehdj.k dk gy&vkys[kh fof/k] foyksiu ,oa izfrLFkkiu
fofèk] voyksdu ls lehdj.k fudk; ds gyksa ds izdkj Kkr djuk] pjksa ds vKkr xq.kkad dk
eku irk djuk] lehdj.k ls dFku cukukA

v/;k; & 3 ,d pj dk f}?kkr lehdj.k

f}?kkr lehdj.k]f}?kkr lehdj.k ds ewy]ewyksa dh tk¡p]f}?kkr lehdj.k ds gy djus ds
rjhds&xq.ku[k.Mu djds]iw.kZ oxZ cukdj] lw= ls gy djukA f}?kkr lehdj.k ds
foHksnd¼fofoDrdj½] ewyksa dh izd`fr] f}?kkr lehdj.k ds vpj xq.kkad irk djuk] f}?kkr
lehdj.k ds ewy ,oa xq.kkadksa esa laca/k] ewy Kkr gksus ij f}?kkr lehdj.k cukukA

v/;k; & 4 lekUrj Js<+h

lekUrj Js<+h]lekUrj Js<+h dk nok¡ in ¼O;kid in½]nks jkf'k;ksa dk lekUrj ek/;]nks jkf'k;ksa
ds chp lekUrj Js<+h dk fuekZ.k]lekUrj Js<+h ds n inksa dk ;ksxA

v/;k; & 5 vuqikr ,oa lekuqikr

vuqikr]vuqikr dk O;kogkfjd mi;ksx]nks ;k vf/kd Hkkxksa esa ck¡Vuk]fdlh Hkh fn, vuqikr esa
fdlh jkf'k dks ck¡Vuk]lekuqikr]prqFkkZuqikrh]e/;kuqikrh]r`rh;kuqikrh]lrr~ vuqikr]
K&fu;e]O;qRØekuqikr

bdkbZ&2bdkbZ&2bdkbZ&2bdkbZ&2bdkbZ&2 funs Z'kk ad T;kfefrfuns Z'kk ad T;kfefrfuns Z'kk ad T;kfefrfuns Z'kk ad T;kfefrfuns Z'kk ad T;kfefr

v/;k; & 6 funsZ'kkad T;kfefr

dkrhZ; funsZ'kkad dk ifjp;]funsZ'kkad lery ij fdlh fcUnq dk izn'kZu]nks fcUnqvksa ds chp dh
nwjh Kkr djuk]varjky dh <ky¼izo.krk½]js[kk dh izo.krk]v{kksa ij js[kk dk vUr%[k.M]js[kk dk
lehdj.k ds :i esaA

v/;k; & 7 vkys[k

• fdUgha nks jkf'k;ksa ds chp ds laca/k dks vkys[k ij ns[kuk]nks jkf'k;ksa ds e/; laca/k dks vkys[k
ij n'kkZuk]fofHkUu ifjfLFkfr;ksa esa cus vkys[kksa dks i<+uk o fu"d"kZ fudkyukA

bdkbZ&3bdkbZ&3bdkbZ&3bdkbZ&3bdkbZ&3 okf.kT; xf.krokf.kT; xf.krokf.kT; xf.krokf.kT; xf.krokf.kT; xf.kr

v/;k; & 8 cSafdax ,oa djk/kku

cSafdax]vkorhZ tek [kkrk ij C;kt dh x.kuk]lkof/k tek [kkrk ij C;kt dh x.kukA vk;dj
D;k gS\ vk;dj dh x.kuk djukA

ikB~;ØeikB~;ØeikB~;ØeikB~;ØeikB~;Øe
ckg~; ewY;kadu & 75 vaad] d{kk & 10 ]fo"k; & xf.kr] vkarfjd ewY;kadu & 25 vadckg~; ewY;kadu & 75 vaad] d{kk & 10 ]fo"k; & xf.kr] vkarfjd ewY;kadu & 25 vadckg~; ewY;kadu & 75 vaad] d{kk & 10 ]fo"k; & xf.kr] vkarfjd ewY;kadu & 25 vadckg~; ewY;kadu & 75 vaad] d{kk & 10 ]fo"k; & xf.kr] vkarfjd ewY;kadu & 25 vadckg~; ewY;kadu & 75 vaad] d{kk & 10 ]fo"k; & xf.kr] vkarfjd ewY;kadu & 25 vad



bdkbZ&4bdkbZ&4bdkbZ&4bdkbZ&4bdkbZ&4 f=dks.kfefrf=dks.kfefrf=dks.kfefrf=dks.kfefrf=dks.kfefr

v/;k; & 9 f=dks.kfefr lehdj.k ,oa loZlfedk,¡

f=dks.kferh; vuqikrksa ds chp laca/k]lHkh f=dks.kferh; vuqikrksa dks fdlh Hkh ,d f=dks.kferh;
vuqikr esa O;Dr djukA f=dks.kferh; loZlfedk,¡]lehdj.k o muds gy]iwjd dks.kksa ds
f=dks.kferh; vuqikrA

v/;k; & 10 Å¡pkbZ ,oa nwjh

mUu;u dks.k]voueu dks.k] Å¡pkbZ ,oa nwjh ij vk/kkfjr iz'u

bdkbZ&5bdkbZ&5bdkbZ&5bdkbZ&5bdkbZ&5 T;kfefrT;kfefrT;kfefrT;kfefrT;kfefr

v/;k; & 11 T;kferh; vkd`fr;ksa esa le:irk

Ldsfyax] fofHkUu T;kferh; vkd`fr;ksa¼vk;r]oxZ]o`Ùk]f=Hkqt½ esa le:irk dh tk¡p]le:irk ij
vk/kkfjr izes;¼izes; 1 ls 8 rd½

v/;k; & 12 o`Ùk ,oa Li'kZ js[kk,¡

thok] pki]o`Ùk[kaM]f=T;[kaM]lokZaxle o`Ùk]o`Ùk ds dsUnz ls thok ij yac] o`Ùk ij vk/kkfjr
izes;¼izes; 1ls10rd½]o`Ùk dh Li'kZjs[kk ,oa Nsnd js[kk rFkk mu ij vk/kkfjr izes;¼izes; 11 ls
14rd½

v/;k; & 13 T;kferh; jpuk,¡

le:i cgqHkqt dh jpuk]le:i prqHkZqt dh jpuk]varxZr o`Ùk dh jpuk]ifjxr o`Ùk dh jpukA

bdkbZ&6bdkbZ&6bdkbZ&6bdkbZ&6bdkbZ&6 xf.krh; dFkuksa dh tk¡pxf.krh; dFkuksa dh tk¡pxf.krh; dFkuksa dh tk¡pxf.krh; dFkuksa dh tk¡pxf.krh; dFkuksa dh tk¡p

v/;k; & 14 xf.krh; dFkuksa dh tk¡p

xf.krh; dFkuksa dks fl) djus ds vk/kkj¼ ifjHkk"kk]iwoZ Kkr izes;]vfHkx`ghr½]fuxefud rdZ.k
}kjk fl) djuk] dFkuksa dks fl) djus esa xf.krh; Hkk"kk dk mi;ksx]xf.krh; dFkuksa dks fl)
djus ds rjhdsA

bdkbZ&7bdkbZ&7bdkbZ&7bdkbZ&7bdkbZ&7 {k s=fefr{k s=fefr{k s=fefr{k s=fefr{k s=fefr

v/;k; & 15 Bksl vkd`fr;ksa dk i`"Bh; {ks=Qy ,oa vk;ru

?ku ,oa ?kukHk dk i`"Bh; tky]?ku ,oa ?kukHk ds fod.kZ¼i`"Bh; ,oa vkdk'kh;½]csyu dk i`"Bh;
{ks=Qy ,oa vk;ru ]'kadq dk i`"Bh; {ks=Qy ,oa vk;ru]xksys dk i`"Bh; {ks=Qy ,oa vk;ruA

bdkbZ&8bdkbZ&8bdkbZ&8bdkbZ&8bdkbZ&8      lakf[;dhlakf[;dhlakf[;dhlakf[;dhlakf[;dh

v/;k; & 16 vk¡dM+ksa dk fo'ys"k.k

vkys[kksa }kjk iznf'kZr vk¡dM+ksa dk fo'ys"k.k]vadxf.krh; vkSlr]ekf/;dk]cgqyd vkSj buds
mi;ksx dh le>]varosZ'ku ,oa cfgoZs'kuA
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(Height and Distance:Trigonometrical Applications)

5- T;kfefrT;kfefrT;kfefrT;kfefrT;kfefr 11- T;kferh; vkd`fr;ksa esa le:irk 241&268
(Geometry) (Similarity in Geometrical Shapes)

12- o`Ùk ,oa Li’kZ js[kk,¡ 269&308
(Circle and Tangents)

13- T;kferh; jpuk,¡ 309&328
(Geometrical Constructions)

6- xf.krh; dFkuksa dh tk¡pxf.krh; dFkuksa dh tk¡pxf.krh; dFkuksa dh tk¡pxf.krh; dFkuksa dh tk¡pxf.krh; dFkuksa dh tk¡p 14- xf.krh; dFkuksa dh tk¡p 329&346
(Proof of Mathematical (Proof of Mathematical Statements)
  statements)

7- {k s=fefr{k s=fefr{k s=fefr{k s=fefr{k s=fefr 15- Bksl vkd`fr;kssa dk i`"Bh; {ks=Qy ,oa vk;ru 347&372
(Mensuration) (Surface Area And Volume of  Solids)
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ifjp;  (Introduction)

O;atd¨a 2 3x  ] 23 7 2x x  ] 2 1
3

2
x x  ] 

3 22 3 7y y y   esa çR;sd esa v{kj

la[;k ¼pj½ dh Äkr iw.kZ la[;k gSA bl çdkj d¢ O;atd cgqin g¨rs gSaA cgqin ä ij lafØ;k,¡

t¨M+uk] ÄVkuk v©j xq.kk djuk vkius d{kk 9 esa lh[kk gSA cgqin ä d¢ t¨M+us] ÄVkus v©j xq.kk

djus d¢ mu rjhd ä d¨ ,d ckj fQj ns[krs gSaA

1- x+3 o x+4  d¨ t¨fM+,A

gy%& (x+3) o (x+4) dk t¨M+ vFkkZr (x+3) + (x+4)

¾ x+3 + x+4

¾ (x+x) + (3+4)

¾ 2 7x 

2- cgqin 22 3 5x x   esa 2 2x x   d¨ ÄVkb,A

gy%& 22 3 5x x   esa 2 2x x   d¨ ÄVkuk vFkkZr    2 22 3 5 2x x x x    

2 22 3 5 2x x x x     

     2 22 3 5 2x x x x     

2 2 7x x  

3-  5x   esa  7x   dk xq.kk dhft,A

gy%&  5x   dks  7x  ls xq.kk vFkkZr   5x   7x 

   7 5 7x x x   

= x2 - 2x - 35

cgqin

01
[POLYNOMIALS]
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djd¢ ns[ksa

1- cgqin ä  2x - 7 o  5x + 9  d¨ t¨fM+,A

2- cgqin 3x2 + 2x - 3 eas ls x2 + 3x - 4  d¨ ÄVkb,A

3- cgqinksa x2 + 2x - 3 o  x2 + x - 2 d¨ xq.kk dhft,A

D;k cgqin¨ a dk Òkx Òh dj ldrs g S a\

/;ku nsa fd tksM+us o ?kVkus esa ,d ?kkr okys in lkFk j[ks tkrs gSaA xq.kk esa inksa dh

?kkrsa tqM+ tkrh gSaSA vr% cgqin ä esa t¨M+uk] ÄVkuk o xq.kk lc geus fd;k gS vkSj ns[kk gS fd

;g dSls gksrk gSA D;k ftl rjg cgqin ä dk t¨M+uk] ÄVkuk v©j xq.kk g¨rk gS] ge cgqin ä

dk Òkx Òh dj ldrs gSa\

Òkx djrs le; inksa o mudh ?kkr dk fglkc dSls j[ksaxs\ ;g lc lkspus ls igys ;g ns[ksa

fd vkf[kj cgqinksa ds Hkkx dh vko';drk dc gksrh gS\

uhps dh ifjfLFkfr;ksa dks ns[ksaA

1- ,d dkj 4 ÄaVs esa x fdeh- nwjh r; djrh gSA dkj dh pky Kkr dhft,A

gy%& dkj }kjk r; dh xÃ dqy nwjh ¾ x fdeh-

rFkk bl nwjh d¨ r; djus esa yxk le; ¾ 4 ÄaVs

 pky ¾ njw h

le;

 pky ¾  
4

x
fdeh-@?kaVs

;g Hkkx ljy gS D;ksafd ,d in okys cgqin dk ,d in okys fLFkjkad cgqin ls Hkkx gSA

2- ;fn fdlh vk;r dk {ks=Qy 40x2 oxZehVj gS rFkk mldh ,d Òqtk dh yackÃ  10x

ehVj gS rc vk;r dh p©M+kÃ D;k g¨xh\

gy%& vk;r dk {ks=Qy ¾ 40x2 oxZehVj

vk;r dh yackÃ ¾ 10x ehVj

 vk;r dk {ks=Qy ¾ yackÃ  p©M+kÃ

40x2 ¾ 10x  p©M+kÃ

 p©M+kÃ ¾ 
240

10

x

x



3cg qin

¾ 
4 10

10

x x

x

  

¾ 4x ehVj

;gk¡ Hkktd o HkkT; nksuksa ,d inh; gSa vkSj blls HkkxQy Hkh ,d inh; gh gSA

vc ge ,d f}inh; cgqin dks ,dinh; cgqin ls Hkkx djrs gSaA

3-cgqin 218 9x x  d¨ 3x  ls Òkx nhft,A

gy%& 218 9x x  d¨ 3x  ls Òkx djus d¢ fy, ge bls fuEufyf[kr :i esa fy[k ldrs

gSa&
218 9

3 3

x x

x x


6 3x 

djd¢ ns[ksa

1- 32 12 6x x   dks 2x  ls  Òkx nhft,A

2- ,d cl 5 ?kaVs esa y fdeh- nwjh r; djrh gSA cl dh pky Kkr dhft,A

3- ,d vk;rkdkj cxhps dk {ks=Qy 265x oxZehVj gS rFkk ml cxhps dh pkSM+kbZ 5x ehVj

gSA rc cxhps dh yackbZ Kkr dhft,A

4- 24 4x  oxZ bdkbZ {ks=Qy okys ledks.k f=Hkqt dh vk/kkj Hkqtk dh yackbZ 2x  bdkbZ gSA

rc f=Hkqt ds 'kh"kZyac dh yackbZ Kkr dhft,A

Åij d¢ mnkgj.k esa Òkx dh t¨ çfØ;k geus dh gS bldk mi;¨x ge

O;kogkfjd lanÒ Z̈a d¢ ç’u ä d¨ gy djus esa Òh djrs gSaA bld¢ dqN mnkgj.k ns[krs gSa &

mnkgj.k%&1- 8x  bdkÃ yackÃ dk ,d js[kk[k.M AB gS ftls n¨ cjkcj Òkx¨a esa ck¡Vuk gS

rc vki ;g dSls crk,¡xs fd bld¢ çR;sd Òkx dh yackÃ fdruh gS\

gy%& ekuk fn, x, js[kk[k.M AB ij C d¨Ã fcUnq gS t¨ AB d¨ n¨ cjkcj Òkx ä esa ck¡Vrk

gSA

bls ge fuEufyf[kr :i esa fy[k ldrs gSa&

AB AC BC 
vc pw¡fd C, js[kk[k.M AB d¨ n¨ cjkcj Òkx ä esa ck¡Vrk gSA

vr% AC BC
AB AC AC 
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   8 2x AC

;k  
8

2

x
AC 

   
2 4

2

x
AC




   4AC x
vFkkZr js[kk[k.M d¢ n¨u ä cjkcj Òkxksa dh yackÃ 4x  bdkbZ gSA

vf/kd in okys cgqinksa esa Hkkx

dbZ in okys cgqin dks ,dinh; cgqin ls Hkkx djus esa ge gj in dks vyx&vyx

dj ldrs gSaA

cgqin 218 9x x  dks xq.ku[k.Mu djrs gq, 3x  ls Òkx nhft,A
218 9x x  d¨ 3x  ls Òkx djus d¢ fy, ge bls fuEufyf[kr :i esa fy[k ldrs gSa&

218 9

3

x x

x



9 2 9

3

x x x

x

    


 9 2 1

3

x x

x




 3 2 1x 

6 3x 

,d vkSj ns[ksa ;

cgqin 4 3 24 12 8x x x   dk xq.ku[k.Mu djds 24x ls Hkkx nhft,A
4 3 24 12 8x x x   d¨ 24x  ls Òkx djus d¢ fy, ge bls fuEufyf[kr :i esa fy[k

ldrs gSa&
4 3 2

2

4 12 8

4

x x x

x

 

2 2 2 2

2

4 3 4 2 4

4

x x x x x

x

    


 2 2

2

4 3 2

4

x x x

x

 


2 3 2x x  
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xq.ku[k.Mu djds cgqinksa dk Hkkx djuk

vc ge xq.ku[k.Mu djrs gq, cgqinksa dk Hkkx djuk lh[ksaxsA

;fn cgqin 22 5 3x x   d¨ cgqin  2x   ls Òkx djuk g¨ rc D;k ge Åij d¢

 mnkgj.k¨a d¢ rjhd ä d¨ viuk ldrs gSa\
22 5 3x x   d¨  2x   ls Òkx nsus dk vFkZ gS fd bls ge fuEufyf[kr :i esa

fy[k ldrs gSa &
22 5 3

2

x x

x

 


ysfdu ;gk¡ va’k ,oa gj d¢ cgqin ä esa dksbZ leku xq.ku[k.M ge ugÈ igpku ik jgs

gSa vkSj ge bldk ÒkxQy ugÈ irk dj ik jgs gaSA ,slh ifjfLFkfr; ä esa ge Òkx dh nhÄZ Òktu

fofèk dk mi;¨x dj ldrs gSaA

vadxf.kr esa vki tkurs gSa fd 25 d¨ 4 ls Òkx djus dk vFkZ gS&

25

4
 vFkkZr

;gk¡ 25 4 6 1  
vFkkZr ÒkT;  ¾ Òktd x ÒkxQy $ 'ks"kQy

blh rjg Hkktd ls HkkT; dks Hkkx djus gesa HkkxQy o 'ks"kQy feysxkA vxj Hkkx iwjk&iwjk

gks tk, rks 'ks"kQy 'kwU; Hkh gks ldrk gSA

mnkgj.k%&2- cgqin 22 5 3x x   d¨ cgqin 2x   ls  Òkx dhft,A

gy%& ;gk¡ cgqin 22 5 3x x   ÒkT; v©j  2x   Òktd gSA

;gk¡ gesa HkkxQy 2x + 9 vkSj 'ks"kQy 15 feykA

'ks"kQy

25


4 6

1
'ks"kQy

ÒkxQy
ÒkT;

Òktd
24

22 5 3x x 

 22 4x x 

9 3x 

 9 18x 
  15

 2x   2 9x 

Òktd
ÒkT;

ÒkxQy
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;kuh ;gk¡ cgqin dks Òkx nsus ds fy, fuEufyf[kr pj.k ä esa dke djrs gSa&

pj.k %&1-  ÒkT; ,oa Òktd d¨ mudh Äkr ä d¢ voj¨gh Øe esa fy[ksaxsA

pj.k %&2-  ÒkT; d¢ igys in d¨ Òktd d¢ igys in ls Òkx nasxsA

;gk¡  
22

2
x

x
x



;g ÒkxQy dk igyk in g¨xkA

pj.k %&3- bl ÒkxQy ls Òktd dk xq.kk djsaxs v©j xq.kuQy d¨ ÒkT; esa ÄVk,¡xs &

  22 2 2 4x x x x  

pj.k %&4- ÄVkus ij çkIr ifj.kke d¢ çFke in d¨ Òktd d¢ çFke in ls Òkx djsaxsA

vFkkZr 
9

9
x

x
  ;g ÒkxQy dk nwljk in g¨xkA

pj.k %&5- iqu% bl ÒkxQy ls Òktd dk xq.kk djsaxsA

vFkkZr   9 2 9 18x x   

vc 9 3x   esa ls 9 18x   dks ÄVk,¡xs

9 3x         ;k

      9 18x 

                            15

;g çfØ;k rc rd n¨gjkrs gSa tc rd fd 'ks"kQy 'kwU; u g¨ tk, ;k 'ks"kQy d¢ pj dh
Äkr Òktd d¢ pj dh Äkr ls de u g¨ tk,A bl mnkgj.k esa 'ks"kQy 15 gS ftlesa pj dh

Äkr] Òktd 2x  ds pj dh ?kkr ls de gSA

bl Hkkx dk laf{kIr izfr:i.k gSA

     22 5 3 2 2 9 15x x x x     

vFkkZr ÒkT;  ¾ Òktd x ÒkxQy $ 'ks"kQy

mnkgj.k%&3-  cgqin 2 35 11 12 2x x x   d¨ cgqin 5x   ls Òkx nhft,A

gy%&  ;gk¡ ÒkT; 2 35 11 12 2x x x    o Òktd 5x  gSA

Hkktd esa x dh ?kkr voj¨gh Øe esa gS rFkk ÒkT; d¨ gesa x dh Äkr ä d¢ voj¨gh Øe esa fy[kuk

g¨xkA

9 3x 

22 5 3x x 
22 4x x 

9 3x 

9 18x 
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        Äkr ä d¢ voj¨gh Øe esa fy[kus ij ÒkT; 3 22 12 5 11x x x   gksxkA

vc

i gy s 32x  ds fy, HkkxQy esa 2x2 ysaxs

vc  -2x2 ds fy, -2x ysaxs

vkSj -5x ds fy, -5 ysaxs

vc Hkkx ugha dj ldrsA ;g 'ks"kQy gSA

;gk¡ ÒkxQy 22 2 5x x  

'ks"kQy  36 

mnkgj.k%&4-  cgqin 3 22 3 3x x x    d¨ cgqin 22 4 3x x   ls Òkx nhft,A

gy%& ;gk¡ 3 22 3 3x x x    ÒkT; v©j 22 4 3x x   Òktd gSA

vc

 
3

2
2

x 

;gk¡ ÒkxQy 
1

2
x   rFkk    'ks"kQy 

3
2

2
x  

mnkgj.k%&5-  cgqin 32 4 3x x   d¨ cgqin 2x   ls Òkx dhft,A

gy%& ;gk¡ ÒkT; 32 4 3x x   gS ftls ge 3 22 0. 4 3x x x   fy[k ldrs gSa o Òktd

2x   gSA

3 22 12 5 11x x x  

      3 22 10x x 

22 5 11x x  

 22 10x x  

 5 25x  

36

5 11x 

 5x  22 2 5x x 

3 22 3 3x x x  

 3 22 4 3x x x  
2 4 3x x 
2 3

2
2

x x
    
 

3
2 3

2
x

    
 

22 4 3x x 
1

2
x 

'ks"kQy dh Äkr ÒkT; ,oa Òktd

dh Äkr ls de gksrh gSA
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vc

mnkgj.k%&6-  ;fn Òktd 3 1x  ] ÒkxQy 2 1x  ] 'ks"kQy 4 g¨ rc ÒkT; Kkr dhft,A

gy%&

   3 1 2 1 4x x    

   3 2 1 1 2 1 4x x x    
26 3 2 1 4x x x    

 HkkT; 
26 3x x  

mnkgj.k%&7-  fl) dhft, fd cgqin 3 22 5 2x x x    d¨ 2x   ls Òkx djus ij 'ks"kQy

'kwU; gSA

gy%&

Li"Vr% 'ks"kQy 'kwU; gS A

djd¢ ns[ksa %

cgqin 2 22x xy y   dks xq.ku[k.M ds :Ik esa fyf[k, rFkk x y ls Òkx nhft,A

3 22 0. 4 3x x x  
3 22 4x x

24 4 3x x 
24 8x x
 

  

12 3x 
12 24x 
  

21

22 4 12x x  2x 

ÒkxQy ¾ 22 4 12x x 
'ks"kQy ¾ 21

ÒkxQy ,oa 'ks"kQy

Òh cgqin g¨rs gSaA

 ÒkT; Òktd ÒkxQy 'ks"kQy¾ $

3 22 5 2x x x  

23 5 2x x  
23 6x x 

 
2x 
2x 

 
0

 2x  22 3 1x x 
3 22 4x x





9cg qin

mnkgj.k%&8- cgqin 3 2 2 33 3a a b ab b    d¨ cgqin a b  ls Òkx nhft,A

gy%& ;gk¡ ÒkT; 3 2 2 33 3a a b ab b     rFkk   Òktd a b 

ç’ukoyh 1

1- cgqin 2 1x x   d¨ 1x   ls Òkx nsdj ÒkxQy ,oa 'ks"kQy Kkr dhft,A

2- cgqin 26 5 1x x   d¨ 2 1x   ls Òkx nsdj ÒkxQy ,oa‘'ks"kQy Kkr dhft,A

3- cgqin 3 22 4 3 1y y y    d¨ 1y   ls Òkx nsdj ÒkxQy ,oa 'ks"kQy Kkr

dhft,A

4- cgqin 5 2 35 3 5 3x x x x     d¨ 24 2x x   ls Òkx nsdj ÒkxQy ,oa 'ks"kQy
Kkr dhft,A

5- cgqin 2 22x xy y   d¨ x y  ls Òkx nsdj ÒkxQy ,oa 'ks"kQy Kkr dhft,A

6- cgqi n a d¨ cgqin a b  ls Òkx nhft,A

7- ;fn Òktd 23 2 2x x   ] ÒkxQy 1x  ] 'ks"kQy 3  gS rc ÒkT; crkb,A

8- ;fn Òktd 4 7x  ] ÒkxQy 1x  ] 'ks"kQy 0  gS rc ÒkT; crkb,A

9- fl) dhft, fd cgqin 3 24 3 2 9x x x    d¨ 1x   ls Òkx djus ij 'ks"kQy 'kwU;
gSA

10- tk¡p dhft, fd cgqin 2 5 3x x   d¨ 3x   ls Òkx djus ij 'ks"kQy 'kwU; gS
vFkok ugha \

11- ;fn fdlh vk;r dk {ks=Qy 245 30x x  oxZehVj rFkk mldh pkSM+kbZ 15x  ehVj
gS Rkc yackbZ D;k gksxh \

12- 28x  bdkbZ yackbZ dk ,d js[kk[k.M AB  gS ftls nks cjkcj Òkxksa esa ck¡VUkk gS rc
izR;sd Òkx dh yackbZ D;k gksxh \

3 2a a b

32 bab 

0

3 2 2 33 3a a b ab b   22 2 baba ba 

322 32 babba 

(-) (+)

2 22 2a b ab 
(+) (-)

32 bab 

(-) (+)
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'ks"kQy çes;  (Remainder Theorem)

vc Òkx d¢ fofÒUu mnkgj.k¨a dk ,d ckj fQj voy¨du djsaA D;k vkid¨ buesa d¨Ã

[kkl ckr fn[kkÃ iM+rh gS\

   ge dg ldrs gSa fd ß;fn fdlh cgqin  f x  d¨  x a  ls Òkx fn;k tk, r¨

'ks"kQy  f a  g¨rk gSAß ;gh 'ks"kQy çes; gSA  f a  dk vFkZ gS  f x   dk eku tc

x a  gksA

miifÙk%    ÒkT;ÒktdÒkxQy 'ks"kQy

  vc      f x x a q x r  

x a  d¢ fy,  f x  dk eku fuEufyf[kr g¨xk&

     .f a a a q a r  

   0.f a q a r 

  0f a r 

    ;k  f a r

pw¡fd geus r d¨ 'ks"kQy dgk gS blfy, ;gk¡ 'ks"kQy  f a  gqvkA

geus  f x  d¨  x a  ls Òkx fd;k v©j ik;k fd 'ks"kQy  f a  gSA

blfy, ge dg ldrs gSa fd ;fn fdlh cgqin  f x  d¨  x a  ls Òkx fn;k tk, r¨

'ks"kQy  f a  g¨rk gSA

      djd¢ ns[ksa

 ;fn  f x  dk Òktd x a  g¨ rc 'ks"kQy Kkr dhft,A

  (i) ( ) 2f x x a  (ii)  2 2( )f x x a  (iii)  2( ) 2 1f x x x  

vc ge 'ks"kQy çes; dk mi;¨x djrs gq, ÒkT; v©j Òktd ds ekywe g¨us ij fcuk

Òkx fd, gh 'ks"kQy Kkr dj ldrs gSaA

mnkgj.k%&9- ÒkT;   4 33 30 1p x x x x     dks fuEufyf[kr ls Hkkx nsus ij 'ks"kQy

Kkr dhft,&

 a  1x    b 2 1x 

gy%&  a ÒkT;   4 33 30 1p x x x x   

rFkk Òktd   1g x x   gS



11cg qin

rc 'ks"kQy ¾ \

    'ks"kQy çes; ls geus tkuk fd 'ks"kQy  r p a  gksrk gS tc Hkkx x a  ls djsasA

   ;gk¡ Òktd 1x   gS blfy,  1r p   g¨xkA

 p x  esa 1x    j[kus ij

'ks"kQy  1p 

     4 3
3 1 1 30 1 1      

3 1 30 1   
'ks"kQy 27 

 b ÒkT;      4 33 30 1p x x x x   

rFkk Òktd   2 1g x x 

rc 'ks"kQy  p a

;gk¡ 2 1x   d¨ 
1

2
2

x
  
 

 fy[ksaxs vc a d¢ LFkku ij 
1

2
 fn[k jgk gSA

vr% 'ks"kQy  
1

2
p
   
 

      
4 3

1 1 1
3 30 1

2 2 2
          
   

      
1 1

3 15 1
16 8

    

      
3 1

14
16 8

  

      
3 2

14
16


 

      
1

14
16

 

             'ks"kQy 
1

14
16



mnkgj.k%&10- ;fn    22 3 6p x x x    dks   2g x x   ls Hkkx djuk g¨ r¨ 'ks"kQy

çes; dh lgk;rk ls 'ks"kQy Kkr dhft,A

gy%& ;gk¡ ÒkT;    22 3 6p x x x  

tc Òktd x a  g¨ rc

'ks"kQy  r f a  ysfdu

tc Òktd x a  g¨ rc

'ks"kQy  r f a   g¨rk gSA
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rFkk Òktd   2g x x 

rc 'ks"kQy çes; ls]

'ks"kQy         2r p

     2
2 2 3 2 6  

       8r 

mnkgj.k%&11- tc fdlh cgqin  f x  d¨ 2 4x   ls Òkx fn;k tkrk gS rc 'ks"kQy

5 6x  g¨rk gSA ;fn blh cgqin d¨ 2x   ls Òkx fn;k tk, rc 'ks"kQy D;k g¨xk\

gy%& ;gk¡ ÒkT;  f x  gS v©j Òktd 2 4x   o 2x   gSA tc  f x  d¨ 2 4x   ls

Òkx fn;k tkrk gS rc 'ks"kQy 5 6x   çkIr g¨rk gSA bls ge fuEu :i esa fy[k ldrs

gSa&

 ÒkT;ÒktdÒkxQy 'ks"kQy
2( ) ( 4) ( ) (5 6)f x x q x x    

vc geas ekywe gS fd ÒkT; v©j Òktd irk g¨ rc ge 'ks"kQy çes; dh lgk;rk ls 'ks"kQy

Kkr dj ldrs gSaA pw¡fd  f x  dk ,d v©j Òktd 2x   gSA

vr% 'ks"kQy çes; ls]

‘'ks"kQy  2f

       22 4 2 5 2 6q     

     4 4 2 10 6q    

      0 2 16q  

      'ks"kQy 16

vr% tc  f x  d¨ 2x  ls Òkx fn;k tk,xk r¨ 'ks"kQy 16 çkIr g¨xkA

    l¨psa v©j ppkZ djsa

 1- mij¨Dr mnkgj.k esa nwljs Òktd 2x   d¢ LFkku ij  2x   g¨us ij Òh D;k

'ks"kQy Kkr fd;k tk ldrk gS\ ;fn gk¡ r¨ 'ks"kQy Kkr dhft,A

2-   mij¨Dr mnkgj.k d¢ n¨u ä Òktd ä esa D;k d¨Ã [kkl lacaèk fn[kkÃ iM+rk gS\ lkfFk; ä dh

enn ls ml lacaèk d¨ irk djsaA ;fn n¨u ä Òktd¨a esa d¨Ã lacaèk u g¨ rc Hkh D;k 'ks"kQy

Kkr fd;k tk ldrk gS\ ,d mnkgj.k ysdj ifj.kke tkuus dh d¨f’k’k djsaA
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xq.ku[k.M çes; (The Factor Theorem)

tc fdlh ÒkT; cgqin d¨ nwljs cgqin ls Òkx dj jgs g ä v©j 'ks"kQy 'kwU; g¨ tkrk

g¨ rc bld¢ D;k ek;us g¨rs gSa\ 'ks"kQy d¢ 'kwU; g¨ tkus ls D;k ÒkT; v©j Òktd esa dksbZ

u;k lacaèk fn[kkbZ IkM+rk gS\

'ks"kQy d¢ 'kwU; g¨ tkus ij ÒkT; v©j Òktd ds lacaèk d¨ ge igys vadxf.kr d¢

,d mnkgj.k ls le>us dk ç;kl djrs gSa] fQj cgqin ä esa bl lacaèk d¨ irk djsaxsA

 25 d¨ ÒkT; v©j 5 d¨ Òktd ds :i esa ysdj ns[krs gSa fd ÒkxQy v©j 'ks"kQy

D;k g äxs \

bl lacaèk d¨ ns[kdj ;g dg ldrs gSa fd Òktd 5] ÒkT; 25 dk ,d xq.ku[k.M

gSA

djd¢ ns[ksa

  15 dks 3 ls Òkx djds mijksDr :i esa fy[kdj nsf[k, fd D;k blesa Òh blh izdkj dk lacaèk

feyrk gS\

D;k cgqin ä ds Òkx esa Òh blh izdkj ds lacaèk fn[kkbZ iM+Rks gS vkb, bu lacaèk ä dks

fuEufyf[kr mnkgj.k esa ns[krs gSaA

mnkgj.k%&12- ;fn cgqin 2 16x   d¨ cgqin 4x   ls Òkx fn;k tk, r¨ ÒkxQy v©j

'ks"kQy D;k g¨axs\

gy%&

25
25

5 5

0
'ks"kQy

ÒkxQy
ÒkT;

Òktd

ÒkT;  Òktd  ÒkxQy  'ks"kQy

25 5 5 0  

25 5 5 

2 0. 16x x 

 2 4x x 

4 16x 
 4 16x 

0

ÒkxQy

'ks"kQy

Òktd
ÒkT;

4x  4x 
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Li"Vr% ÒkxQy 4x   v©j 'ks"kQy 0 gSA

vc bls fuEufyf[kr :i esa fy[k ysrs gSa&

mij¨Dr mnkgj.k esa ge ns[k ldrs gSa fd  4x   o  4x   dk xq.kuQy 2 16x 

vk jgk gSA bldk vFkZ gS fd ;gk¡ Òktd  4x  ] 2 16x   dk ,d xq.ku[k.M gSA ysfdu

,slk ge rÒh dg ldrs gSa tc 'ks"kQy 'kwU; g¨A

irk djsa fd D;k  4x   d¨ 2 16x   dk ,d xq.ku[k.M dg ldrs gSa\

vc ge ;g dg ldrs gSa fd tc fdlh Òktd ls fdlh ÒkT; d¨ Òkx nsus ij

'ks"kQy 'kwU; çkIr g¨ rc og Òktd] ml ÒkT; dk ,d xq.ku[k.M g¨rk gSA bl dFku d¨

xq.ku[k.M çes; dk ljy :i dg ldrs gSaA ns[kk tk, r¨ xq.ku[k.M çes;] 'ks"kQy çes;

dk gh foLrkfjr :i gSA

xq.ku[k.M çes; dh miifÙk %

;gh dFku çes; d¢ :i esa fuEufyf[kr <ax ls fy[kk tkrk gSA vc bls ge çes; d¢

:i esa fy[kdj fl) djsaxsA

çes; % ;fn x a ] cgqin  f x  dk ,d ,slk 'kwU;d gS ftld¢ fy, 'ks"kQy   0f a 

rc  x a ]  f x  dk ,d xq.ku[k.M g¨rk gSA vFkok

;fn cgqin  f x  d¨  x a  ls Òkx nsus ij 'ks"kQy   0f a  g¨] rc  x a

 f x dk ,d xq.ku[k.M g¨rk gSA

miifÙk % ÒkT;] Òktd] ÒkxQy ,oa 'ks"kQy d¢ lacaèk d¨ fuEufyf[kr :i esa fy[kk tkrk gS&

vFkkZr        .f x g x q x r x 

'ks"kQy çes; ls gesa ekywe gS fd ;fn  f x  d¨  x a  ls Òkx fn;k tk, r¨ ‘

'ks"kQy  f a  g¨rk gSA

vFkkZr         .f x x a q x f a  

vc ;fn 'ks"kQy   0f a 

rc          .f x x a q x 

Li"Vr%  x a ]  f x  dk ,d xq.ku[k.M gqvkA

ÒkT;  Òktd  ÒkxQy  'ks"kQy

  2 16 4 4 0x x x    

cgqin  f x  dk eku x

d¢ ftl eku d¢ fy, 'kwU;

g¨rk gS og eku gh 'kwU;d

g¨rk gSA

ÒkT;  Òktd  ÒkxQy  'ks"kQy
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bl çes; dk foy¨e Òh lR; gS ;kuh ;fn d¨Ã Òktd] fdlh ÒkT; dk ,d

xq.ku[k.M gS] rc 'ks"kQy 'kwU; g¨rk gSA

foy¨e % ;fn  x a  cgqin  f x  dk ,d xq.ku[k.M gS rc 'ks"kQy 'kwU; g¨rk gSA

miifÙk % pw¡fd  x a  cgqin  f x  dk ,d xq.ku[k.M gS

vFkkZr x a ]  f x  dk ,d 'kwU;d gSA

     .f x x a q x   esa

x a  j[kus ij

     .f a a a q a 

  0f a 

Li"Vr%  x a ] cgqin  f x  dk xq.ku[k.M g¨ rc 'ks"kQy  f a  'kwU; g¨rk gSA

d¨Ã Òktd] ÒkT; cgqin dk xq.ku[k.M gS vFkok ugÈ ;g ge Òkx fd, fcuk gh

xq.ku[k.M çes; dh enn ls crk ldrs gSaA vkxs fn, x, mnkgj.k¨a esa vki xq.ku[k.M çes;

dh mi;¨fxrk d¨ le> ldsaxsA

mnkgj.k%&13- D;k  2x  ] cgqin   3 23 4 4p x x x x     dk ,d xq.ku[k.M gS\

gy%& ;fn  2x  ] cgqin   3 23 4 4p x x x x     dk ,d xq.ku[k.M gS rc 2x 

j[kus ij 'ks"kQy 'kwU; g¨uk pkfg,A

 p x  esa 2x   j[kus ij

       3 2
2 2 3 2 4 2 4p    

     8 3 4 8 4    
     8 12 4  
     12 12 

 2 0p 

Li"Vr%  2 0p   vr%  2x  (  p x  dk ,d xq.ku[k.M gSA

1- ;fn fdlh cgqin d¢ n¨ xq.ku[k.M  x a ]  x b  g¨a rc

      .f x x a x b q x  

2- ;fn fdlh cgqin d¢ rhu xq.ku[k.M  x a ]  x b ]  x c  g¨a rc

       .f x x a x b x c q x   
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mnkgj.k%&14 D;k  x a  cgqin   3 2 5 5p x x ax x a     dk ,d xq.ku[k.M gS\

gy%& cgqin   3 2 5 5p x x ax x a     esa x a  j[kus ij   0p a   g¨ tk, rc ge

 x a  d¨  p x dk xq.ku[k.M dg ldrs gSaaA

x a  j[kus ij

   3 2. 5 5p a a a a a a   

      3 3 0a a  

   0p a 

Li"Vr%   0p a   vr%  x a  cgqin  p x  dk ,d xq.ku[k.M gSA

mnkgj.k%&15- ;fn  1x  ]   2p x x x k   dk ,d xq.ku[k.M gS rc k  dk eku Kkr

dhft,A

gy%& pw¡fd  1x  ] 2x x k   dk ,d xq.ku[k.M gSA rc xq.ku[k.M çes; d¢ foy¨e ls dg

ldrs gSa fd  1x   ij 'ks"kQy  1p  'kwU; g¨xkA

vr%     1 0p 
21 1 0k  

 1 1 0k  
   2 0k 
      2k  

ç’ukoyh 2

1- ;fn   3 23 5 8p x x x x     dks fuEufyf[kr ls Hkkx djas rks 'ks"kQy izes; dh

enn ls 'ks"kQy Kkr dhft, &

(i) 1x  (ii) 2 1x  (iii) 2x  ¼iv½ 4x  ¼v½
1

3
x 

2- fuEufyf[kr esa tk¡fp, fd D;k  g x ]  p x  dk ,d xq.ku[k.M gS\

¼i½     3g x x   (   3 24 6p x x x x   

¼ii½     1g x x   (   3 22 2 1p x x x x   

¼iii½     2g x x   (   4 3 2 2p x x x x x    

¼iv½     1g x x    (   3 25 5 1p x x x x   

¼v½     4g x x    (   2 2 1p x x x  
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3- fuEufyf[kr esa a  dk eku Kkr dhft, tcfd  g x ]  p x  dk ,d xq.ku[k.M g¨&

¼i½   1g x x   (    2 2p x x ax  

¼ii½   1g x x   (    2 5 3p x ax x  

¼iii½   2g x x  (    22 6p x x x a  

¼iv½ ;fn    ,g t p t  dk ,d xq.ku[k.M gks rks t  dk eku Kkr dhft,&

   3g t t   (    2 2 2 3p t t at a   

¼v½ ;fn    ,g y p y dk ,d xq.ku[k.M gks rks y dk eku Kkr dhft,&

  5g y y  (     2 2p y y y a  

4- tc fdlh cgqin  f x  d¨ 2 9x   ls Òkx fn;k tkrk gS rc 3 2x   'ks"kQy gSA

tc blh cgqin d¨  3x   ls Òkx fn;k tk, rc 'ks"kQy D;k g¨xk\

5- tc fdlh cgqin  f x  d¨ 2 16x   ls Òkx fn;k tkrk gS rc 'ks"kQy 5 3x 

gSA tc blh cgqin d¨  4x   ls Òkx fn;k tk, rc 'ks"kQy D;k g¨xk\

cgqin¨a dk xq.ku[k.Mu (Factoring Polynomials)

vÒh rd geus ns[kk fd fdlh cgqin d¨ fdlh vU; cgqin ls Òkx fn;k

tkrk gS rc 'ks"kQy 'kwU; g¨us ij ge ;g dg ikrs gSa fd og Òktd cgqin] ÒkT; cgqin dk

xq.ku[k.M gSA blls ge cgqin ds xq.ku[k.M ugÈ <w¡< ldrs rks ge mu cgqinksa rd dSls

igq¡ps tks fdlh cgqin d¢ xq.ku[k.M gSa\ ge cgqin ä d¢ çdkj d¢ vkèkkj ij mud¢ xq.ku[k.M

çkIr djrs gSaA ge ;gk¡ ,dÄkrh; o f}Äkrh; cgqin¨a d¢ xq.ku[k.Mu dh ppkZ djsaxsA

fdlh la[;k dk xq.ku[k.Mu djus dk vFkZ mls ,sls vÒkT; xq.ku[k.M¨a esa r¨M+uk

g¨rk gS] ftudk xq.kk djus ij iqu% ogh la[;k çkIr g¨A

6 d¢ xq.ku[k.M 2 3  d¢ ckjs esa fopkj djrs gSaA

6 d¨ ;gk¡ 2 o 3 d¢ vÒkT; xq.ku[k.M d¢ :i esa fy[kk x;k gS ftudk xq.kuQy 6 gSA

blh çdkj 12 d¨ Òh fy[k ldrs gSa &

12 2 2 3  
blh çdkj tc ge fdlh cgqin d¢ xq.ku[k.Mu dh ckr djrs gSa r¨ mldk vk’k;

g¨rk gS fd cgqin d¨ ,sls ljy cgqin ä d¢ :i esa r¨M+dj fy[kuk ftUgsa xq.kk djus ij fQj

ogh cgqin fey tk,A

cgqin ä d¢ xq.ku[k.Mu djus d¢ dqN rjhd¢ gSa tSls ge dÒh mÒ;fu"B cgqin igpku

dj xq.ku[k.Mu djrs gSa r¨ dÒh fuEufyf[kr loZlfedkvksa ds mi;ksx ls &
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 2 2 22a b a ab b   

 2 2 22a b a ab b   

   2 2a b a b a b   

]]]]]]]]]]]]]]]]]]]]]]]vkfn] A

mÒ;fu"B fudkydj xq.ku[k.M çkIr djuk
mÒ;fu"B cgqin fudkydj xq.ku[k.M Kkr djuk rÒh laÒo g¨ ikrk gS tcfd cgqin

d¢ lÒh in ä esa og cgqin e©twn g¨A vkxs d¢ dqN mnkgj.k¨a esa bls le>k tk ldrk gSA

mnkgj.k%&16- 212 4x x  dk xq.ku[k.Mu dhft,A

gy%&  212 4 4 3 4x x x x x       ¼;gk¡ cgqin 4x nksuksa inksa esa gS½

    4 3x x 

mnkgj.k%&17- 2ab ac a   dk xq.ku[k.Mu dhft,A

gy%&  2 ( )ab ac a a b c a     ¼ a  rhuksa inksa esa gS½

      a a b c  

mnkgj.k%&18- 32 4x x  dk xq.ku[k.Mu dhft,A

gy%& 3 22 4 2 2 2x x x x x      

         22 2x x 

loZlfedkv¨a d¢ mi;¨x ls xq.ku[k.Mu djuk
D;k vki 2 4x  ] 2 6 9x x  ] 2 5 6x x   ds xq.ku[k.Mu esa mÒ;fu"B cgqin

igpku dj xq.ku[k.M irk dj ldrs gSa\

 vkb, dqN cgqin 2 4x  ] 2 6 9x x  ] rFkk 2 5 6x x   dks ns[ksaA buesa ls izR;sd

cgqin ds inksa d¨ ns[kus ls gesa irk py jgk gS fd buds lÒh in ä esa d¨Ã Òh in ,d tSls

ugÈ gSA bl çdkj d¢ cgqin ä dk mÒ;fu"B cgqin fudkydj xq.ku[k.Mu ugÈ gks ldrkA

rks D;k djsa\ vkb, ns[ksa
2 4x   dk xq.ku[k.M fuEufyf[kr g¨xk&

2 2 24 2x x           loZlfedk 2 2 ( )( )a b a b a b   

       2 ( 2)x x  

D;k 2 6 9x x   d¨ fdlh loZlfedk d¢ :i esa fy[k ldrs gSa\

gk¡ 2 6 9x x   d¨  2 2 22a b a ab b     loZlfedk d¢ :i esa fy[k ldrs gaSA

2 2 26 9 2 3 3x x x x     
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    2
3x 

      3 3x x  

djd¢ ns[ksa

1- 2 16x   dk xq.ku[k.Mu dhft,A

2-  24 20 25x x   dk xq.ku[k.Mu dhft,A

 ax2 + bx +c  d¢ :i esa cgqin d¢ eè;in d¨ r¨M+dj xq.ku[k.M Kkr djuk
iqu% ge 2 5 6x x   d¢ xq.ku[k.Mu ij fopkj djrs gSaA D;k fdlh loZlfedk d¢

:i esa bls fy[kdj bldk xq.ku[k.Mu dj ldrs gSa\

vki ns[ksaxs fd bl cgqin d¨ ge fdlh Òh Kkr loZlfedk d¢ :i esa ugÈ n'kkZ ik

jgs gSaA

bl çdkj d¢ cgqin ä d¢ xq.ku[k.Mu djus d¢ fy, gesa mud¢ eè;in d¨ n¨ ,sls Òkx ä

esa r¨M+us dh t:jr g¨rh gS ftudk ;¨x r¨ eè; in d¢ cjkcj g¨ ysfdu mudk xq.kuQy

cgqin d¢ çFke o vafre in d¢ xq.kuQy d¢ cjkcj g¨A

vc ge 2 5 6x x   dk xq.ku[k.Mu djd¢ ns[krs gSaA

 2 25 6 2 3 2 3x x x x      

   2 2 3 2 3x x x    

      2 2 3 2 3x x x    

      2 3 2x x x   

     2 3x x  

bl rjhd¢ d¨ lh[kus d¢ fy, ge fuEufyf[kr O;atd dk mi;¨x djrs gSa %

    2x x x x         

        21.x x     

 x   o  x   d¢ xq.kuQy d¢ :i esa çkIr O;atd d¨ 2ax bx c   d¢ :i

esa fy[k ldrs gSaA rc ge ns[krs gSa fd ;gk¡ 1a  ] b     o c   gSA
2ax bx c   d¢ :i ds fdlh cgqin dk xq.ku[k.M çkIr djus ds d¢ fy, çFke in

2x  d¢ xq.kkad a  o vafre in c  dk xq.kk djrs gSa rFkk çkIr xq.kuQy d¢ n¨ ,sls xq.ku[k.M
çkIr djrs gSa ftudk ;¨x eè;in x  d¢ xq.kkad b  d¢ cjkcj g¨A
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vkb, bls fuEufyf[kr mnkgj.k ls le>rs gSa &

mnkgj.k%&19- cgqin 2 3 2x x   dk xq.ku[k.Mu dhft,A

gy%& cgqin 2 3 2x x   dh rqyuk 2ax bx c   ls djus ij

1a  ] 3b  ] 2c 
vc p¡wfd 1 2 2a c   
 2  ds laHkkfor xq.ku[k.M fuEufyf[kr gS%

vc bu xq.ku[k.M ä dk ;¨x ns[krs gSa 1 2 3   ysfdu    1 2 3      ;kuh

1 2  gh 2 dk ,slk xq.ku[k.M gS ftldk ;¨x 3 gS t¨ fd b  d¢ cjkcj gSA

vr%  2 23 2 1 2 1 2x x x x      

 2 1. 2. 1 2x x x    

           2 1. 2. 1 2x x x    

    1 2 1x x x   

   1 2x x     vÒh"V xq.ku[k.M gSA

mnkgj.k%&20- cgqin 26 5 6x x   dk xq.ku[k.Mu dhft,A

gy%& cgqin 26 5 6x x   dh rqyuk 2ax bx c   ls djus ij

6a  ] 5b   ] 6c  

vc p¡wfd   6 6 36a c     

&36 d¢ laÒkfor xq.ku[k.M fuEufyf[kr gSa %

1 36   1 36 

2 18   2 18 

3 12   3 12 

4 9   4 9 

6 6   6 6 

   1 2  1 2
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Li"Vr% 36ac    d¢ mij¨Dr xq.ku[k.M ä esa 4 ( 9)   esa 4  o 9  dk ;¨x 5  gS

t¨ eè;in b  d¢ cjkcj gSA

vr%   2 26 5 6 6 4 9 6x x x x     

   26 4 9 6x x x   

      26 4 1 9 6x x x   

      2 3 2 3 3 2x x x   

     3 2 2 3x x     vÒh"V xq.ku[k.M gSA

mnkgj.k%&21- cgqin 214 19 3x x   dk xq.ku[k.Mu dhft,A

gy%& cgqin 214 19 3x x   dh rqyuk 2ax bx c   ls djus ij

14a  ] 19b  ] 3c  

vc p¡wfd   14 3 42a c     

    &42 d¢ laÒkfor xq.ku[k.M fuEufyf[kr gSa %

1 42   1 42 

2 21   2 21 

3 14   3 14 

6 7          6 7 

Li"Vr% 42a c    d¢ mij¨Dr xq.ku[k.M¨a esa 2 21   esa 2  o 21 dk ;¨x

2 21 19    gS t¨ eè;in b  d¢ cjkcj gSA

vr%   2 214 19 3 14 2 21 3x x x x      

     214 2 21 3x x x   

        214 2 21 3x x x   

        2 7 1 3 7 1x x x   

       7 1 2 3x x     vÒh"V xq.ku[k.M
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mnkgj.k%&22- cgqin 24 3 5 2 3x x   dk xq.ku[k.Mu dhft,A

gy%& cgqin 24 3 5 2 3x x   dh rqyuk 2ax bx c   ls djus ij

4 3a  ] 5b  ] 2 3c  

vr%  4 3 2 3 8 3 24a c                                           ]

   &24 d¢ laÒkfor xq.ku[k.M fuEufyf[kr gSa %

1 24   1 24 

2 12   2 12 

3 8   3 8 

6 4   6 4 

Li"Vr% 24a c    ds mij¨Dr xq.ku[k.M¨a esa 3 8   esa 3  o 8 dk ;¨x

3 8 5    gS t¨ eè;in b  d¢ cjkcj gSA

vr%  2 24 3 5 2 3 4 3 3 8 2 3x x x x      

   24 3 3 8 2 3x x x   

      24 3 3 8 2 3x x x   

      24 3 3 3 2 4 3x x x   

      3 4 3 2 4 3x x x   

     4 3 3 2x x   vÒh"V xq.ku[k.M

   l¨ps ,oa ppkZ djsa

     D;k ;g laÒo gS fd fdlh f}Äkrh; cgqin d¢ n¨ ls vfèkd xq.ku[k.M g ä\ bl vè;k;

d¢ mnkgj.k ä dk voy¨du djsa ,oa lkfFk; ä d¢ lkFk feydj f}Äkrh cgqin cukdj

mld¢ xq.ku[k.M dj tk¡fp, fd D;k buds nks ls vfèkd xq.ku[k.M izkIr gks jgs gSa\
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ç’ukoyh 3

fuEufyf[kr cgqin ä d¢ eè; in r¨M+dj xq.ku[k.Mu dhft, &

¼1½ 2 3 4x x  ¼2½ 2 2 1x x  ¼3½ 2 12x x 

¼4½ 2 8 15x x  ¼5½ 2 4 21t t  ¼6½    2 35 156y y  

¼7½ 27 2 5x x  ¼8½ 212 24 12x x  ¼9½ 26 7 3x x 

¼10½ 214 19 3y y  ¼11½ 23 9 6 3y y  ¼12½ 2144 24 1x x 

f}Äkrh; cgqin d¢ eku o 'kwU;d ¼Values and Zeroes of Quadratic

Polynomials½

ekuk d¨Ã cgqin   2 6 9p x x x    gSA blesa 1x   j[krs gSaA

rc       2
1 1 6 1 9p   

      1 6 9  
      4

1x   j[kus ij  1p  dk eku 4 çkIr g¨rk gSA ;g x=1 ds fy, cgqin dk eku  gSA

,sls gh ge  1p  ]  2p  vkfn d¢ eku Kkr dj ldrs gSaA

ge ns[krs gSa fd tc 3x   j[krs gSa

rc    23 3 6 3 9p   

      9 18 9  
      0

;gk¡ x=3 ds fy, cgqin dk eku 0  gSA vr% 3 d¨ ge bl cgqin dk 'kwU;d dgsaxsA

fuEufyf[kr mnkgj.k esa cgqin dk 'kwU;d Kkr djsaxsA

mnkgj.k%&23- cgqin 2 3 4x x   dk 'kwU;d Kkr dhft,A

gy%& ekuk    2 3 4p x x x  

;gk¡ gesa x dk ,slk eku Kkr djuk gS ftld¢ fy, cgqin dk eku 'kwU; g¨A

;fn x ¾ 1 ;fn x ¾ &1

rc       2
1 1 3 1 4p    rc       2

1 1 3 1 4p      

          1 3 4       1 3 4  
   6      0
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x ¾ &1 j[kus ij cgqin dk eku 'kwU; g¨ tkrk gS vFkkZr &1 bl cgqin dk 'kwU;d

gSA D;k v©j Òh dqN eku laÒo gS ftld¢ fy, cgqin 'kwU; g¨\ ;g tkuus d¢ fy, gesa x d¢

v©j Òh eku j[kus g äxsA ysfdu ;fn cgqin d¢ xq.ku[k.M ä dk mi;¨x djsa r¨ ge cgqin d¢

lÒh 'kwU;d ljyrk ls Kkr dj ldrs gSaA

cgqin 2 3 4x x   d¢ xq.ku[k.M Kkr djsaxsA
2 23 4 4 4x x x x x     

      2 4 1 4x x x   

      4 1 4x x x   

     4 1x x  

       bl cgqin dk 'kwU;d  x dk og eku g¨xk ftld¢ fy, cgqin 'kwU; g¨ tk,

vFkkZr 2 3 4 0x x  

   4 1 0x x  

  4 0x   ;k   1 0x  

 4 0x   ;k  1 0x  
 4x  ;k  1x  
;gk¡ ge ns[k ldrs gSa fd x d¢ n¨ eku ä &1 o 4 d¢ fy, cgqin dk eku 'kwU; gSA

       vr% &1 o 4 bl cgqin d¢ 'kwU;d gSaA

mijksDr mnkgj.k esa &1 o 4 fn, x, cgqin d¢ 'kwU;d gSa tcfd  4x   o  1x 

cgqin d¢ xq.ku[k.M gSaA vkius ns[kk fd cgqin d¢ xq.ku[k.M¨a d¨ 'kwU; d¢ cjkcj j[kus ij

cgqin d¢ 'kwU;d çkIr g¨ x,A ;kuh xq.ku[k.M ekywe g¨ r¨ 'kwU;d çkIr dj ldrs gSaA  D;k

'kwU;d ekywe g¨us ij xq.ku[k.M tku ld¢axs\

djd¢ ns[ksa

1- 2 9x   d¢ xq.ku[k.M o 'kwU;d Kkr dhft,A

2- fdlh cgqin d¢ 'kwU;d 4 o &1 gS xq.ku[k.M D;k g¨axs\

fdlh f}Äkrh; cgqin d¢ xq.kk ad o mld¢ 'kwU;d esa lacaèk

     cgqin 2 5 6x x   d¢ 'kwU;d 3 o 2 gSa] rc bld¢ xq.ku[k.M  3x  o  2x   gSaA

vFkkZr   2 5 6 1. 3 2x x x x    

vc cgqin 24 4 1x x   d¢ xq.ku[k.M o 'kwU;d ij fopkj djrs gSa &



25cg qin

2 24 4 1 4 2 2 1x x x x x     

       24 2 1 2 1x x x   

       2 2 1 1 2 1x x x   

      2 1 2 1x x  

    
1 1

2 2
2 2

x x
         
   

    
1 1

4
2 2

x x
      
  

vFkkZr 24 4 1x x   dk xq.ku[k.M 
1 1

4
2 2

x x
     
  

 gSA Li"Vr% bl cgqin d¢

1

2
]
1

2
'kwU;d gSaA

D;k 2 5 6x x   o 24 4 1x x   d¢ xq.ku[k.M esa d¨Ã [kkl ckr ¼iSVuZ½ fn[kkÃ iM+

jgh gS\ 2 5 6x x   esa 2x  dk xq.kkad 1 mld¢ ,d xq.ku[k.M d¢ :i esa fy[kk gSA blh çdkj
24 4 1x x   esa 2x  dk xq.kkad 4 mld¢ ,d xq.ku[k.M d¢ :i esa fy[kk gSA ;kuh ge cgqin
2ax bx c   d¨ ftld¢ 'kwU;d   o   gSa rFkk a ]b ] c  okLrfod la[;k,¡ tgk¡ 0a 

fuEufyf[kr :i esa fy[k ldrs gSa &

  2ax bx c k x x       ( k a

tgk¡ k  ,d okLrfod la[;k gS v©j 0k 

iqu%  2 2ax bx c kx k x k            ¼xq.kk djus ij½

bl lehdj.k d¢ n¨u ä i{k ä ds 2x ] x  d¢ xq.kkad ä ,oa vpj in ä dh rqyuk djus ij

a k (   b k     (  c k

b

k
  


    ( 

c

k


b

a
  



vFkkZr  
b

a
  
   ,oa 

c

a
       ¼va'k vkSj gj esa &1 dk xq.kk  djus ij½

ge dg ldrs gSa fd f}Äkrh; cgqin 2ax bx c   esa

‘
  

x
2x

dk xq.kkad
dk xq.kkad

'kwU;d ä dk ;¨xQy
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 ‘

cgqin d¢ 'kwU;d ä ,oa xq.kkad ä d¢ lacaèk d¨ dqN mnkgj.kksa ls le>rs gSa

mnkgj.k%&24-  cgqin 26 13 7x x   d¢ 'kwU;d ä dk ;¨xQy ,oa xq.kuQy Kkr dhft,A

gy%& cgqin 26 13 7x x   dh rqyuk 2ax bx c   ls djus ij

6a   ] 13b  ] 7c 

 'kwU;d ä dk ;¨xQy
b

a




  'kwU;d ä dk ;¨xQy
13

6




  'kwU;d ä dk xq.kuQy
c

a


  'kwU;d ä dk xq.kuQy
7

6


mnkgj.k%&25-  cgqin 24 4 3 3x x   d¢ 'kwU;d ä dk ;¨xQy ,oa xq.kuQy

      Kkr dhft,A

gy%&  cgqin 24 4 3 3x x   dh rqyuk 2ax bx c   ls djus ij

4a   ] 4 3b  ] 3c 

 'kwU;d ä dk ;¨xQy
b

a




  'kwU;d ä dk ;¨xQy
 4 3

4




3 

 'kwU;d ä dk xq.kuQy
c

a


  'kwU;d ä dk xq.kuQy
3

4


    l¨psa ,oa ppkZ djsa %

1-    D;k 'kwU;d Kkr g¨us ij cgqin Kkr dj ldrs gSa\ d¨Ã n¨ eku ysdj cgqin cukb,A

dk xq.kakd
rFkk 'kwU;d ä dk xq.kuQy  

vpj in
2x
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ç’ukoyh 4

1- uhps 2ax bx c   :i d¢ dqN f}Äkrh; cgqin ä d¢ 'kwU;d fn,
x, gSa] rc cgqin ä d¢ xq.ku[k.M fyf[k, &

(i)  3, 4 ¼ii½    2, 3       ¼iii½  
1 1

,
2 2

 
 
 

¼iv½  15,17 ¼v½   18,12

2- fuEufyf[kr cgqin ä d¢ 'kwU;d ä dk ;¨xQy ,oa xq.kuQy Kkr dhft, &

¼i½ 2 10 24x x  ¼ii½ 22 7 9x x  ¼iii½ 2 11 30x x 
¼iv½ 25 3 4x x   ¼v½  2 12x x 

 geus lh[kk
1- cgqin ä dh Òkx dh çfØ;k vadxf.kr d¢ Òkx dh çfØ;k ls Fk¨M+h vyx g¨rh gSA

blesa pj dh ?kkr dk /;ku j[kuk gksrk gSA
2- cgqin ä dk Òkx djus ds fy, ÒkT; ,oa Òktd d¨ mudh Äkr ä d¢ voj¨gh Øe esa

fy[krs gSaA
3- cgqin ä dk Òkx djus ds fy, nhÄZ Hkktu fofèk dk Hkh mi;¨x djrs gSaA
4- nhÄZ Hkktu fofèk esa Òkx dh çfØ;k rc rd n¨gjkrs gSa tc rd fd 'ks"kQy 'kwU; u

g¨ tk,  ;k 'ks"kQy d¢ pj dh Äkr Òktd d¢ pj dh Äkr ls de u g¨ tk,A
5- cgqin ä d¢ Òkx dh çfØ;k esa ÒkxQy ,oa 'ks"kQy Òh cgqin g¨rs gSaA
6- ;fn fdlh cgqin  f x  d¨  x a  ls Òkx fn;k tk, r¨ 'ks"kQy  f a  g¨rk gSA

;g 'ks"kQy izes; gSA
7- xq.ku[k.M izes;%& ;fn x a ] cgqin  f x  dk ,d ,slk 'kwU;d gS ftld¢ fy,

'ks"kQy   0f a   rc  x a ]  f x  dk ,d xq.ku[k.M g¨rk gSA
8- f}Äkrh; cgqin ä d¢ n¨ 'kwU;d g¨rs gSaA

mÙkj eky k&1

 1- Hkkx Qy  2x   , 'ks"kQy ¾ 3

 2- HkkxQy 3 1x   , 'ks"kQy ¾ 0

 3- HkkxQy 22 2 1y y   , 'ks"kQy ¾ 0

 4- HkkxQy 3 24 19 65x x x    , 'ks"kQy 227 133x 
 5- HkkxQy x y  , 'ks"kQy ¾ 0

 6- HkkxQy   1 , 'ks"kQy b

7- 3 23 5x x  8- 24 3 7x x 

10- 'ks"kQy 'kwU; ugha gSA 11-  3 2x   ehVj

12- 14x  ehVj
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mÙkjekyk&2

1- (i) 15 (ii)
51

8
(iii) 22 (iv) 100 (v)

269

27

2- (i)  3x  fn, x, cgqin dk xq.ku[k.M gS A

(ii)   1x  fn, x, cgqin dk xq.ku[k.M ugha gS A

(iii)  2x  fn, x, cgqin dk xq.ku[k.M gS A

(iv)  1x  fn, x, cgqin dk xq.ku[k.M ugha gS A

(v)  4x  fn, x, cgqin dk xq.ku[k.M ugha gS A

3- (i) 3a  (ii) 2a  (iii) 4a 

(iv) 3a   (v) 35a  

4- 'ks"kQy 11 5- 'ks"kQy 17 

mÙkjekyk&3

(1)    4 1x x  (2)    1 1x x 

(3)    4 3x x  (4)    5 3x x 

(5)    7 3t t  (6)  ( 39) 4y y  

(7)    7 5 1x x  (8)    12 1 1x x 

(9)    2 3 3 1x x  (10)    2 3 7 1y y 

(11)    2 3 3 3y y  (12)  2
12 1x 

mÙkjekyk&4

1 -(i)    3 4x x  (ii)    2 3x x 

(iii)
1 1

2 2
x x

           (iv)    15 17x x 

(v)    18 12x x 

2- (i) 10, 24 (ii)
7 9

,
2 2
 (iii) 11,30

(iv)
3 4

,
5 5
 (v) 1, 12 



jhek us lyek ls iwNk fdlh [kaHks dk ,d pkSFkkbZ Hkkx uhys jax esa] ,d frgkbZ Hkkx
yky jax esa rFkk [kaHks dk 'ks"k 10 ehVj Hkkx dkys jax ls jaxk gqvk gS] [kaHks dh dqy yackbZ
fdruh gksxh\

lyek us dgk fd fiNyh d{kk esa geus ,d pj ds jSf[kd lehdj.k esa lh[kk gS fd
bl rjg dh ifjfLFkfr esa ,d pj ¼vKkr½ dk eku Kkr djus ds fy, ,d pj dk lehdj.k
cuk;k tkrk gS vkSj fQj mls gy djds pj ¼vKkr½ dk eku Kkr dj fy;k tkrk gSA

jhek & vPNk! rks] ;gk¡ ge [kaHks dh yackbZ dSls tkusaxs\

lyek & ;fn [kaHks dh dqy yackbZ dks x ehVj eku ysa]
rc] [kaHks ds uhys Hkkx dh yackbZ  = 

4

x
 ehVj

[kaHks ds yky Hkkx dh yackbZ  = 
3

x
 ehVj

[kaHks dk dkyk Hkkx ¾ 10 ehVj

vr% [kaHks dh dqy yackbZ ¾ uhys Hkkx dh yackbZ $ yky Hkkx dh yaackbZ $ dkys Hkkx dh yackbZ

            x = 10
4 3

x x
 

            x =
3 4 120

12

x x 

        12x = 7x + 120

12x – 7x = 120

          5x = 120

           x =
120

5

           x = 24 ehVj

vFkkZr~ [kaHks dh dqy yackbZ 24 ehVj gSA

nks pjksa dk jSf[kd lehdj.k

02
[LINEAR EQUATIONS IN TWO VARIABLES]
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D;k vki crk ldrs gSa fd [kaHks ds uhys o yky Hkkx dh yackbZ fdruh gksxh\

lyek vkSj jhek us ckrksa&ckrksa esa dqN vkSj iz'uksa dks gy fd;kA

mnkgj.k%&1- lyek & esjs vad rqEgkjs vad ls nks vf/kd gSa vkSj nksuksa ds vadksa dk ;ksx
14 gSa rks  ge nksuksa ds fdrus&fdrus vad gksaxs\

gy%& jhek & ekuk esjs vad = x

rqEgkjs vad x + 2 gksaxsA

 nksuksa ds vadksa dk ;ksx 14 gS

 x + x + 2 = 14

 2x + 2 = 14

 2x = 14–2

 2x = 12

 x = 
12

2

 x = 6

;kuh esjs vad 6 vkSj rqEgkjs vad  8 gkasxsA

,sls gh mUgksaus dbZ loky fd,A dqN loky vkSj muds gy ge ;gk¡ ns jgs gSaA

mnkgj.k%&2- uhps fn, x, f=Hkqt ds izR;sd var%dks.k dh eki D;k gksxh\

gy%&  f=Hkqt ds rhuksa var%dks.kksa dk ;ksx 180° gksrk gSA

A+B+C= 180°

x° + (x + 40)° + (x + 20)° = 180°

 3x° + 60°   180°

 3x°   180°–60°

 3x°   120°

 x °   
120

3



 x °  40°

 fn, x, f=Hkqt ds izR;sd var%dks.k dh eki fuEufyf[kr gS&

A = x °  40°,

B = x ° + 20° 40° + 20°   60°

C = x °+ 40°   40° + 40°   80°
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djds ns[ksa

  1- ,d FkSys esa 50 iSls ds flDds gSaA bu flDdksa dh la[;k Kkr dhft, ;fn FkSys esa 30
#i;s gSaA

  2- ,d ledks.k f=Hkqt ds ,d dks.k dk eki 060  gS rks nwljs dks.k dk eki Kkr dhft,A

  3- firk dh vk;q iq= dh vk;q dh nqxquh gS rks nksuksa dh orZeku vk;q D;k gksxh\

lehdj.k cukuk
lyek vkSj jhek us dqN ,sls lokyksa ij Hkh ppkZ dhA

esjs cSx esa 50 iSls vkSj 1 #i;s ds flDds gSaA cSx esa dqy 100 flDds gSa] rks 50 iSls
vkSj 1 :i;s ds fdrus&fdrus flDds gSa\

;gk¡ ij nks vyx&vyx izdkj ds flDds gSa vkSj mudh la[;k vyx&vyx gSAgesa
nksuksa gh irk ugha gS vr% nksuksa dh la[;k dks vKkr }kjk n'kkZuk gksxkA vr% ge 50 iSls ds
flDdksa dh la[;k dks x  rFkk 1 #i;s ds flDdksa dh la[;k dks  y ekusaxsA

ge tkurs gSa fd cSx esa dqy flDdksa dh la[;k 100 gS ;kuh

x + y = 100

ysfdu ge vHkh ;g ugha crk ldrs gSa fd nksuksa izdkj ds flDdksa dh la[;k fdruh&
fdruh gksxh\

blh izdkj ds dqN vkSj mnkgj.k ns[ksa ftuesa lehdj.k rks curk gS ysfdu mlds gy
dk irk ugha py ikrkA

mnkgj.k%&3- dqN fgj.kksa vkSj dqN lkjl i{kh ds iSjksa dh dqy la[;k 180 gSA

gy%& ekuk fgj.kksa dh la[;k = x

lkjl if{k;ksa dh la[;k = y

pw¡fd ,d fgj.k ds 4 iSj gksrs gSa

vr% fgj.kksa ds iSjksa dh la[;k = 4x

pw¡fd ,d lkjl i{kh ds 2 iSj gksrs gSa

vr% lkjl if{k;ksa ds iSjksa dh la[;k = 2 y

dFku ds vuqlkj

fgj.kksa ds iSjksa dh la[;k $ lkjl if{k;ksa ds iSjksa dh la[;k ¾ 180

vFkkZr~ 4x + 2y = 180
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mnkgj.k%&4- ,d dkWih vkSj nks isaflyksa dh dher 45 #i;s gSaA

gy%& ekuk 1 dkWih dh dher = x #i;s

1 isafly dh dher = y #i;s

rc ,d dkWih dh dher $ nks isaflyksa dh dher = 45

x + 2y = 45

djds ns[ksa

vc vki fuEufyf[kr dFkuksa ds lehdj.k cukdj gy irk djus dh dksf'k'k djsa&

1- fdUgha nks la[;kvksa dk ;ksx 8 gSA

2- 'k'kkad vkSj mlds firk dh vk;q dk varj 30 o"kZ gSA

3- ,d FkSys esa 1 #i;s o 5 #i;s ds 100 flDds j[ks gSaA

4- ,d nqdku esa 3 isu o 4 dkWfi;ksa dk ewY; 105 #i;s gSaA

5- fdlh LFkku ij dqN eqfxZ;k¡ o dqN xk;sa gSa] ftuds iSjksa dh la[;k 60 gSA

 ;qxin~ lehdj.k

Åij ds mnkgj.kksa esa geus ifjfLFkfr;ksa ls lehdj.k rks cuk fy, ysfdu muds gy
ugha crk ik,A

vc ge fuEufyf[kr ifjfLFkfr;ksa ij ppkZ djrs gSa&

,d firk us vius nks iq=ksa lkSjHk vkSj larks"k esa 8 #i;s ck¡VsA D;k ge ;g tku ik,¡xs
fd lkSjHk vkSj larks"k dks fdrus&fdrus #i;s feys\

;fn lkSjHk dks x o larks"k dks y #i;s feys gksa rc bldk lehdj.k fuEufyf[kr
gksxk&

x + y = 8 ...................(1)

bl lehdj.k ds vk/kkj ij ge dg ldrs gSa fd tc lkSjHk dks 1 #i;s rc larks"k
dks 7 #i;s] tc lkSjHk dks 2 #i;s rc larks"k dks 6 #i;s vkSj blh izdkj vkxs lkspus ij ge
ns[krs gSa fd tc lkSjHk dks 7 #i;s rks larks"k dks 1 #i;s feys gksaxsA lkSjHk o larks"k dks 8 #i;s
dks ck¡Vus ds laHko rjhdksa dks uhps nh xbZ lkj.kh ds :i esa fy[k ldrs gSa&

#i;s

lkSjHk 1 2 3 4 5 6 7

larks"k 7 6 5 4 3 2 1
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vkius ns[kk fd ge ;g crk ugha ik, fd okLro
esa lkSjHk o larks"k dks fdrus #i;s feys\ ysfdu
vc ;fn gesa irk gks fd firk us lkSjHk dks larks"k
ds rhu xqus #i;s fn;s gksa rc bls fuEufyf[kr
lehdj.k ds :i esa fy[ksaxs&

x = 3y ....................(2)

lehdj.k ¼1½ esa x = 3y j[kus ij gesa ,d pj dk
fuEufyf[kr lehdj.k feyrk gS&

3y + y = 8

4y = 8

y =
8

4

y = 2

y dk eku lehdj.k ¼2½ esa j[kus ij&

x = 3 y

rc x = 3 × 2

x = 6

;kuh larks"k dks 2 #i;s  vkSj lkSjHk dks larks"k dk 3 xquk 6 #i;s feysA

blh izdkj mnkgj.k&3 esa fgj.kksa ,oa lkjl if{k;ksa ds iSjksa dh la[;k 180 gksus ij

gekjk lehdj.k cuk Fkk& 4x + 2y = 180 ....................(1)

vkSj vc fgj.kksa dh vk¡[kksa dh la[;k $ lkjl ds vk¡[kksa dh la[;k ¾ 120

vr% 2x + 2y = 120......................(2) ¼fgj.k dh 2 vk¡[ksa vkSj lkjl dh 2 vk¡[ksa½

lehdj.k ¼2½ ls

2y = 120 – 2x

bl eku dks lehdj.k ¼1½ esa j[kus ij

 4x + 120 – 2x = 180

 2x = 60

 x =
60

2

 x = 30

x vFkkZr~ fgj.kksa dh la[;k 30 gSA x ds bl eku dks lehdj.k ¼1½ esa j[kus ij

 4(30) + 2y = 180

X

Y

O

10

9

8

7

6

5

4

3

2

1

1 2 3 4 5 6 7 8 9 10

vkys[k&2
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 120 + 2y = 180

 2y = 180–120

 2y = 60

 y =
60

2

 y = 30

y vFkkZr~ lkjl if{k;ksa dh la[;k Hkh 30 gSA

mijksDr mnkgj.kksa esa geus ns[kk fd ifjfLFkfr;ksa dks ysdj nks pjksa dk tc ,d gh lehdj.k
cuk rc ge iz'u dk tokc nsus esa vuqeku yxk, ysfdu tSls gh nwljh ifjfLFkfrs ij nwljk
lehdj.k cuk rc ge lVhd vkSj fuf'pr tokc ns ik,A

lkspsa ,oa ppkZ djsa

D;k fuEufyf[kr ifjfLFkfr;ksa ls cus lehdj.kksa ls tokc fey ldrs gSa\ ;fn ugha rks D;ksa ugha\

1- fdlh lekUrj prqHkqZt esa vklUu dks.kksa ds ;qXe esa ls ,d dks.k dk eki nwljs dks.k

dk 
4

5
 xquk gSA dks.kksa ds eki irk djsaA

2- ,d o`{k ij cSBs gq, eSuk vkSj dks;yksa dh la[;k 15 gSA ;fn muds iSjksa dh la[;kvksa
dk ;ksx 36 gS rc eSuk o dks;yksa dh la[;k crkb,A

3- ,d Vksdjh esa lsc vkSj vke dh dqy la[;k 39 gSA ;fn nwljh Vksdjh esa dqN vke
vkSj dqN larjs gSa rc nwljh Vksdjh esa fdrus vke j[ks gSa\

lehdj.kksa ds gy

vyx&vyx lanHkks± esa cus lehdj.kksa ls tokc dSls tkusa\ lehdj.kksa ls tokc tkuus
gsrq mUgsa gy fd;k tkrk gSA lehdj.kksa dks gy djus ds vyx&vyx rjhds gSaA ge ;gk¡
dqN rjhdksa dks tkusaxsA

vkys[kh fof/k

vkius funsZ'kkad T;kfefr ;k xzkQ esa nks pjksa okys lehdj.kksa dks xzkQ esa iznf'kZr djuk
lh[k fy;k gSA ge vyx&vyx lanHkks± ls cus lehdj.kksa dks Hkh xzkQ ij n'kkZ ldrs gSa vkSj
muds gy ds ckjs esa tku ldrs gSaA

vc ge fgj.k vkSj lkjl ds iSjksa ds laca/k ij cus lehdj.k vkSj mudh vk¡[kksa ds

laca/k ij cuss lehdj.k dks xzkQ ij n'kkZdj ns[krs gSa fd muds gy dSls izkIr gks jgs gSa\

iSjksa ds lehdj.k 4x + 2y = 180 ds fy, ge lkj.kh cukrs gSaA

2y = 180 – 4x
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y = 
180 4

2

x

y = 90 – 2x ...........(3)

lehdj.k ¼3½ esa x = 10, 20, 30..... bR;kfn j[kus ij y ds laxr ekuksa dh lkj.kh
cukrs gSa&

lkj.kh&1

x 10 20 30 40

y 70 50 30 10

blh izdkj vk¡[kksa ds lehdj.k 2x + 2y =  120 ds fy,

2y = 120 – 2x

y = 
120 2

2

x

y = 60 – x ..............(4)

lehdj.k ¼4½ esa x = 10,20,30,40,......... bR;kfn j[kus ij y ds laxr ekuksa dh
lkj.kh uhps nh xbZ gS&

lkj.kh&2

x 10 20 30 40

y 50 40 30 20

vc nksuksa lkjf.k;ksa dh lgk;rk ls vkys[k [khap ysrs gSa A
Y

O

70

60

50

40

33

20

10

10 20 30 40 50 60 70

Y’

X’ X

vkys[k&1
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vki ns[krs gSa fd xzkQ esa iznf'kZr js[kkvksa dk dVku fcUnq ¼30] 30½ gSA ;gh fgj.k vkSj
lkjl if{k;ksa dh la[;k Hkh gS tks gekjs }kjk iwoZ esa fudkyh xbZ gSA

djds ns[ksa

vki x + y = 8 o x = 3y dks xzkQ ij n'kkZdj gy fudkysaA

fuEufyf[kr loky dks Hkh blh rjhds ls gy fd;k x;k gS&

mnkgj.k%&5- d{kk nloha ds 10 fo|kfFkZ;ksa us ,d foKku fDot esa Hkkx fy;kA fDot esa Hkkx
ysus okys fo|kfFkZ;ksa esa yM+fd;ksa dh la[;k] yM+dksa ls 4 vf/kd Fkh rc yM+ds ,oa yM+fd;ksa
dh la[;k D;k jgh gksxh\

gy%& ekuk foKku fDot esa Hkkx ysus okys yM+dksa dh la[;k x o yM+fd;ksa dh
la[;k y FkhA

rc dqy fo|kfFkZ;ksa dh la[;k ¾ yM+dksa dh la[;k $ yM+fd;ksa dh la[;k

10 = x + y

;k x + y = 10 ..............(1)

pw¡fd yM+fd;ksa dh la[;k] yM+dksa ls 4 vf/kd Fkh vr% fuEufyf[kr lehdj.k
vkSj cusxkA

y = x +  4 ...............(2)

vc ge ge lehdj.k ¼1½ o ¼2½ dk vkys[k [khapus ds fy, x  vkSj y ds laxr ekuksa
dh lkj.kh cuk,¡xs vkSj lkj.kh dh enn ls vkys[k [khpsaxsA

lehdj.k ¼1½ esa x = 1, 2, 3,...... bR;kfn j[kus ij y ds laxr eku feysaxs tks lkj.kh
esa iznf'kZr gaS&

lkj.kh&1

¼x + y = 10 ds fy,½

x 1 2 3 4 5 6

y 9 8 7 6 5 4

blh izdkj lehdj.k ¼2½ esa x = 1,2,3,..... bR;kfn j[kus ij y ds laxr ekuksa dks
lkj.kh esa fy[ksaxsA

lkj.kh&2

¼y = x + 4 ds fy,½

x 1 2 3 4 5 6

y 5 6 7 8 9 10
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xzkQ isij ij lkj.kh&1 o
2 ls izkIr ekuksa dks iznf'kZr djrs gaS
rks nks ljy js[kk,¡ l o m izkIr gksrh
gSaA

xzkQ isij ij vki ns[krs gSa fd ;s
nksuksa js[kk,¡ l o m ,d&nwljs dks
fcUnq ¼3] 7½ ij dkV jgh gSa] ;kuh
izfrPNsn dj jgh gSaA

;g fcUnq nksuksa lehdj.kksa
ls iznf'kZr ljy js[kkvksa ij fLFkr
gSA

bl fcUnq ¼3] 7½ esa x = 3,   y

= 7 gS tks nksuksa lehdj.kksa dks larq"V
djrs gSaA ;gh iz'u dk gy Hkh gSA

;kuh yM+dksa dh la[;k 3 vkSj yM+fd;ksa dh la[;k 7 gSA

lehdj.kk s a ds }kjk iznf'k Zr ljy js[kkvks a dk dVku ¼izfrPNsn½ fcUnq gh mu
lehdj.kksa ds gy gksrs gSaA

D;k izR;sd ifjfLFkfr esa ge ,d nwljs dks dkVrh gqbZ ljy js[kk,¡a izkIr dj ldrs
gSa cfYd vyx&vyx ifjfLFkfr;ksa esa cus lehdj.kksa ds fy, vkys[k ij izkIr ljy js[kk,¡
vyx&vyx :iksa esa fn[krh gSaA
vkb, bUgsa le>saA

¼1½ tc lehdj.kksa ls izkIr js[kk,¡
,d nwljs dks fdlh fcUnq
ij dkVrh gksa rc lehdj.k
dk vf}rh; gy izkIr gksrk
gSA dVku fcUnq ds eku gh
lehdj.kksa ds gy gksrs gSaA

¼2½ tc lehdj.kksa ls izkIr js[kk,¡
lekUrj gksa rc lehdj.k
dk dksbZ Hkh gy ugha gksrkA
D;k s a fd dk sb Z Hkh fcUn q
mHk;fu"B ugha gksrkA

Y

X

Y’

X’ O

dVku ¼izfrPNsn fcUnq½

vkys[k&3

X

Y

O

10

9

8

7

6

5

4

3

2

1

1 2 3 4 5 6 7 8 9 10

vkys[k&2
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¼3½ tc lehdj.kksa ls izkIr js[kk,¡ laikrh gksa vFkkZr~ ,d&nwljs ij fLFkr gksa rc lehdj.k
ds vuarr% vusd gy gksrs gSaA D;ksafd bl fLFkfr esa vusd fcUnq nksuksa js[kkvksa esa
mHk;fu"B gksrs gSaA

lehdj.kksa }kjk iznf'kZr ljy js[kkvksa dh fo'ks"krk,¡ O;kogkfjd thou ls lacaf/kr
leL;kvksa dks le>us esa ennxkj lkfcr gksrh gSaA

leL;kvksa ds gy esa mi;qZDr ifjfLFkfr;k¡ fdl izdkj lgk;d gksrh gaS bls ge dqN
mnkgj.kksa ls le>rs gSaA

mnkgj.k%&6- dfork us 1 isafly vkSj 2
jcj] 4 #i;s esa [kjhnh rFkk lfork us 2 isafly
vkSj 4 jcj] 16 #i;s esa [kjhnh rc D;k ge
;g irk yxk ldrs gSa] fd 1 isafly o 1 jcj
dh dher dfork vkSj lfork ds fy, fdruh
jgh gksxh\

gy%& ekuk fd 1 isafly dh dher x #i;s
o 1 jcj dh dher y #i;s gS pw¡fd dfork us
1 isafly o 2 jcj dh dqy dher 4 #i;s
pqdk;h rc bls fuEufyf[kr lehdj.k ds :i
esa fy[k ldsaxs&

O X

Y

Y’
X’

vkys[k&4

O

Y

Y’
XX’

vkys[k&5
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1 × x + 2 × y = 4

x + 2y = 4 ..........(1)

blh izdkj lfork us 2 isafly o 4 jcj [kjhnus ds fy, dqy dher 16 #i;s pqdk;h
rc bls Hkh fuEufyf[kr lehdj.k ds :i esa fy[k ldrs gSa&

2 × x + 4 × y = 16

2x + 4y = 16 ..........(2)

lehdj.k ¼1½ ls

x + 2y = 4

;k 2y = 4 – x

y = 
4

2

x
............(3)

lehdj.k ¼3½ esa x = 0, 1, 2, 3, 4, ..... j[kus ij y ds laxr eku izkIr gksaxs bUgsa lkj.kh
esa fy[ksaxs&

lkj.kh&1

x 0 1 2 3 4 5 6

y 2 1.5 1 0.5 0 –0.5 -1

vc lehdj.k ¼2½ ls

 2x + 4y = 16

 2(x + 2y) = 16

 x + 2y = 8

 2y = 8 – x

 y =
8

2

x

lehdj.k ¼4½ esa x = 0, 1, 2, 3, 4, 5, 6 j[kus ij y ds Øe'k% laxr eku y = 4, 3.5,

3, 2.5, 2, 1.5, 1 izkIr gksaxs bUgsa lkj.kh esa fy[ksaxs&

lkj.kh&2

x 0 1 2 3 4 5 6

y 4 3.5 3 2.5 2 1.5 1
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lehdj.k ¼1½ o ¼2½ ds fy, izkIr lkj.kh ls fuEufyf[kr vkys[k izkIr djsaxs&

lehdj.kksa ls nks lekUrj js[kk,¡ fey jgh gSa rc 1 isafly o 1 jcj dh dher D;k
gksxh\

;gk¡ nksuksa js[kkvksa esa dksbZ izfrPNsn fcUnq ugha gS vr% lehdj.kksa dk vf}rh; gy
ugha gksxkA dfork o lfork }kjk [kjhns x, isafly o jcj dh dher vyx&vyx gksxhA

mnkgj.k%&7- ,d O;fDr us rhu dqflZ;ksa rFkk nks estksa dks 1200 #i;s esa [kjhnk rFkk N%
dqflZ;ksa vkSj pkj estksa dh dher 2400 #i;s pqdk;h rc ,d dqlhZ o ,d est dh dher
Kkr dhft,A

gy%& ekuk fd ,d dqlhZ dh dher x #i;s

rFkk ,d est dh dher y #i;s gSA

rc rhu dqflZ;ksa o nks estksa dh dher 3x + 2y

iz'ukuqlkj 3x + 2y = 1200 .................(1)

blh izdkj 6 dqflZ;ksa o 4 estksa dh dher 2400 #i;s gSA

 6x + 4y = 2400

6

5

4

3

2

1

-1

-2

-2 -1 1 2 3 4 5 6 7 8O

Y

Y’

XX’

vkys[k&6
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 2(3x + 2y) = 2400

 (3x + 2y) =
2400

2

 3x + 2y = 1200 ..............(2)

nksuksa lehdj.k ,d tSls gSaA ;fn bu lehdj.kksa dk xzkQh; fu:i.k fd;k tk,
rks laikrh js[kk,¡ izkIr gksrh gSaA

lehdj.k ¼1½ o ¼2½ nksuksa esa gh&

;fn x = 100 rc y =
1200 3

2

x
   =  

1200 3(100)

2



y =
900

2
=  450

x = 200 rc y =
1200 3(200)

2


  =  

1200 600

2



y =
600

2
=  300

blh izdkj x ds ekuksa ds laxr y ds vkSj eku izkIr djrs gSa vkSj bu ekuksa dks
fuEufyf[kr lkj.kh ds :i esa fy[krs gSa&

x 100 200 300 400 500 600

y 450 300 150 0 –150 –300

;g lkj.kh nksuksa lehdj.kksa ds fy,
gS] vr% bl lkj.kh ls vkys[k [khapus ij
izkIr nksuksa js[kk,¡ laikrh gksaxhA

Li"Vr% x o y ds tks eku nksuksa
lehdj.kksa esa gSa mu ekuksa dks lehdj.k
fudk; ds gy dgsaxsA pw¡fd x o y ds vuar
eku gSa vr% fn, x, lehdj.k fudk; ds
gy Hkh vuarr% vusd gksaxsA

bu lehdj.kksa esa x o y dqlhZ o
est dh dher dks n'kkZrs gSa vr% dqlhZ o
est dh dherksa ds fy, ;g ckr ykxw gksxh
fd mudh vusd laHkkfor dhersa gks ldrh
gSaA

X
-300       -200    -100          100       200       300      400      500     600O

Y’

X’

Y

vkys[k&7

(100,450)

(200,300)

(300,150)

(0,400)

(500,-150)

(600,-300)
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mnkgj.k%&8- fn, x, vkys[k fp= esa lehdj.k fudk; ds fy, x vkSj y ds eku Kkr
dhft,A

gy%&

vkys[k ls Li"V gS fd lehdj.kksa dks iznf'kZr djus okyh nksuksa js[kk,¡ ,d&nwljs
dks fcUnq ¼1] 4½ ij izfrPNsn dj jgh gaS vr% lehdj.k fudk; ds fy, x =1, y = 4 gksaxsA

i z'ukoyh&1

1- fuEufyf[kr dFkuksa dks lehdj.k ds :i esa fyf[k,&

(i) ,d fo|ky; ds fØdsV dksp us 3 cYys vkSj 6 xsansa 3900 #i;s esa [kjhnhA
ogha ls mUgksaus 1 cYyk vkSj 2 xsansa 1300 #i;s esa [kjhnhA

(ii) nks la[;kvksa dk ;ksx 16 rFkk mudk varj 8 gSA

(iii) ,d Qy dh nqdku ij 2 fdxzk- lsc rFkk 1 fdxzk- vaxwj dk ewY; 160
#i;s FkkA mlh nqdku ij 4 fdxzk- lsc o 2 fdxzk- vaxwj dk ewY; 300
#i;s FkkA

(iv) ujs'k us viuh iq=h ls dgk fd 7 lky igys esjh vk;q ]rqEgkjh vk;q ls 7 xquh Fkh
vkSj vc ls 3 lky ckn esjh vk;q rqEgkjh vk;q dh 3 xquh gks tk;sxhA

Y

Y’

X

6

5

4

3

2

1

-1

-2

-5 -4 -3 -2 -1 1 2 3 4 5 6 7O

vkys[k&8
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(v) ,d O;fDr ?kj ls dk;kZy; rd tkus ds fy, 90 fdeh- nwjh r; djrk gS blds
fy, og Vªsu vkSj VSDlh dk mi;ksx djrk gSA O;fDr }kjk VSDlh ls r; dh xbZ
nwjh Vªsu ls r; dh xbZ nwjh dh nqxquh gSA

2- fuEufyf[kr lehdj.kksa ds vkys[k fp=ksa dks ns[kdj muds gy ds ckjs esa irk djsaA

¼v½ lehdj.k

3x + 2y – 12 = 0

x – y + 1 = 0 esa

------------------------------------ gy gSA

rc] x o  y ds eku gksaxs&

----------------------------] --------------------------------

¼c½ lehdj.k

3x + 6y = 15

x + 2y = 5 esa

------------------------------------ gy gSA

rc] x o  y ds eku gksaxs&

----------------------------] --------------------------------

10

8

6

4

2

-4 -2 2 4 6 8 10O XX’

Y

Y’

vkys[k&9

4

3

2

1

-1

-2 -1 1 2 3 4 5 6 7O XX’

Y’

Y

vkys[k&10
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¼l½ lehdj.k

–4x + 6y = 3

2x - 3y = 5 esa

------------------------------------ gy gSA

rc] x o  y ds eku gksaxs&

----------------------------] --------------------------------

¼n½ lehdj.k

x + 2y = 3

4x + 3y = 2 esa

------------------------------------ gy gSA

rc] x o  y ds eku gksaxs&

----------------------------] --------------------------------

chth; fof/k;k¡ %&

1- izfrLFkkiu fof/k

geus nks pjksa ds jSf[kd lehdj.kksa dk gy vkys[kksa dh lgk;rk ls izkIr djuk
lh[k fy;kA vc ge nks pjksa ds jSf[kd lehdj.k dks gy djus ds dqN vkSj rjhdksa ij
ppkZ djsaxsA ,d rjhdk rks ;s gS ftlesa ge ,d pj dk eku nwljs lehdj.k esa j[kdj

4

3

2

1

-1

-2

-3

-4 -3 -2 -1 1 2 3 4 5 6O

Y

X

Y’

vkys[k&11
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2

1
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mls ,d pj ds jSf[kd lehdj.k esa cny ysrs gSa vkSj fQj mldk gy izkIr djrs gSaA vkxs
ds mnkgj.k esa bls ns[k ldrs gSa&

mnkgj.k%&9- ,d NksVh xqQk esa dqN [kjxks'k vkSj dqN i{kh gSa ftuds dqy 35 flj rFkk
98 iSj gSaA rc if{k;ksa o [kjxks'kksa dh la[;k Kkr dhft,A

gy%& ekuk [kjxks'kksa dh la[;k =  x

rFkk if{k;ksa dh la[;k   =  y

[kjxks'kksa ds fljksa dh la[;k $ if{k;ksa ds fljksa dh la[;k ¾ 35

    x + y  =  35 .................(1)

[kjxks'k ds iSjksa dh la[;k $ if{k;ksa ds iSjksa dh la[;k ¾ 98

            4x + 2y = 98

       2(2x + y) = 98

           2x + y =
98

2

          2x + y = 49

                  y = 49 – 2x ................(2)

lehdj.k ¼1½ esa y = 49 – 2x j[kus ij]

x + 49 – 2x = 35

       –x + 49 = 35

               –x = 35 – 49

               –x = –14

                 x = 14

vc lehdj.k ¼2½ esa x = 14 j[kus ij

                 y = 49 – 2x

                y = 49 – 2(14)

                y = 49 – 28

               y = 21

Li"Vr% [kjxks'kksa dh la[;k 14 vkSj if{k;ksa dh la[;k 21 gSA

2- foyksiu fof/k
lehdj.kksa dks gy djus ds ,d vU; rjhds esa dHkh lehdj.kksa dks tksM+dj rks dHkh
?kVkdj mls ,d pj ds lehdj.kksa ds :i esa cnyus ls gesa gy fey tkrk gSA vkb,] blds
dqN mnkgj.k ns[ksa&
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mnkgj.k%&10- _pk vkSj uSuk ds ikl dqN VkWfQ;k¡ gSaA tc _pk] uSuk dks 30 VkWfQ;k¡
nsrh gS rc uSuk ds ikl _pk ls nqxquh VkWfQ;k¡ gks tkrh gSa] ijarq tc uSuk viuh VkWfQ;ksa
esa ls 10 VkWfQ;k¡ _pk dks nsrh gSa rc _pk ds ikl uSuk ls 3 xquh VkWfQ;k¡ gks tkrh gSaA
crkb, mu nksuksa ds ikl fdruh VkWfQ;k¡ gSa\

gy%& ekuk fd _pk ds ikl VkWfQ;ksa dh la[;k = x

uSuk ds ikl VkWfQ;ksa dh la[;k = y

tc _pk 30 VkWfQ;k¡ uSuk dks nsrh gS

rc _pk ds ikl VkWfQ;ksa dh la[;k = x – 30

rFkk uSuk ds ikl VkWfQ;ksa dh la[;k = y + 30

rc iz'ukuqlkj    2 (x – 30) = y + 30

        2x – 60 = y + 30

          2x – y = 30 + 60

          2x – y = 90 ..................(1)

ijarq tc uSuk _pk dks 10 VkWfQ;k¡ nsrh gS]

rc _pk ds ikl VkWfQ;ksa dh la[;k =  x + 10

    uSuk ds ikl VkWfQ;ksa dh la[;k =  y – 10

rc iz'ukuqlkj          x + 10 = 3 (y – 10)

          x + 10 = 3 y – 30

          x – 3y = –30 – 10

          x – 3y = –40 .................(2)

vc

        2x – y = 90 ..................(1)

        x – 3y = –40 ..................(2)

D;k lehdj.k ¼1½ o ¼2½ esa x ;k y ds xq.kkad leku gSa\

ugha--- x ;k y ds xq.kkad leku ugha gSa rc D;k lehdj.k ¼1½ esa ¼2½ dks ?kVkus ij
;k tksM+us ij x ;k y fujLr gks ikrs gSa\ x ;k y ds xq.kkad leku dj fn, tk,¡ rks laHko
gS fd lehdj.k ¼1½ esa ¼2½ dks ?kVkus ;k tksM+us ij x ;k y fujLr gks x,A

ge xq.kkad leku djus ds fy, lehdj.k ¼2½ ds nksuksa i{kksa esa lehdj.k ¼1½ds  x
ds xq.kkad 2 ls xq.kk djrs gSaA

     2 (x–3y) = –40 × 2

      2x – 6y = –80 ..................(3)

lehdj.k ¼1½ esa lehdj.k ¼3½ dks ?kVkus ij
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 2x – y – (2x – 6y)   =  90 – (–80)

 2x – y – 2x + 6y     =  90 + 80

 5y =  170

                               y =
170

5

                              y = 34

y dk eku lehdj.k ¼1½ esa j[kus ij

                         2x – 34     =   90

                             2x = 90 + 34

                             2x = 124

                               x =
124

2

                               x = 62

Li"Vr% _pk ds ikl 62 rFkk uSuk ds ikl 34 VkWfQ;k¡ gSaA

mnkgj.k%&11- ,d d{kk ds fo|kFkhZ iafDr;ksa esa [kM+s gSaA tc izR;sd iafDr esa 4 fo|kFkhZ
de dj fn, tkrs gSa rc 4 iafDr;k¡ vf/kd curh gSa ysfdu tc izR;sd iafDr esa 4 fo|kFkhZ
vkSj [kM+s dj fn, tkrs gSa rc 2 iafDr;k¡ de gks tkrh gSaA d{kk ds fo|kfFkZ;ksa dh la[;k
Kkr dhft,A

gy%& ekuk iafDr;ksa dh la[;k    = x

rFkk izR;sd iafDr esa fo|kfFkZ;ksa dh la[;k  = y

rc dqy fo|kfFkZ;ksa dh la[;k = iafDr;ksa dh la[;k × izR;sd iafDr esa fo|kfFkZ;ksa dh la[;k

       = xy

tc izR;sd iafDr esa 4 fo|kFkhZ de dj fn, tkrs gSa

  rc izR;sd iafDr esa fo|kfFkZ;ksa dh la[;k = y – 4

vkSj iafDr;ksa dh la[;k = (x + 4)

 dqy fo|kfFkZ;ksa dh la[;k =  (x + 4)(y – 4)

                                                        xy = xy – 4x + 4y – 16

                                                xy – xy = –4x + 4y –16

                                                          0 = 4 (–x + y –4)

                                            –x + y – 4 = 0

                                                  –x + y = –4 ................(1)

ijarq tc izR;sd iafDr esa 4 fo|kFkhZ vkSj [kM+s dj fn, tkrs gSa

rc izR;sd iafDr esa fo|kfFkZ;ksa dh la[;k =   y + 4
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        iafDr;ksa dh la[;k  =   x - 2

 dqy fo|kfFkZ;ksa dh la[;k  = (x – 2) (y + 4)

                                      xy = (x – 2) (y + 4)

                                             xy = xy + 4x – 2y – 8

                                     xy – xy  = 4x – 2y – 8

                                               0 = 4x – 2y – 8

                      2 (2x – y – 4)  = 0

                                 2x – y – 4   = 0

                                 2x – y = 4 ...............(2)

lehdj.k fudk;

–x + y = 4 ................(1)

2x – y = 4 ................(2)

  lehdj.k fudk; esa y ds xq.kkad leku gSa rFkk fpà vleku gSa blfy,
lehdj.k ¼1½ vkSj ¼2½ dks tksM+us ij y fujLr gks tk,xkA

–x + y + 2x – y = 4 + 4

  x = 8

lehdj.k ¼1½ esa x dk eku j[kus ij

 –8 + y = 4

 y = 4 + 8

 y = 12

dqy fo|kfFkZ;ksa dh la[;k = xy = 8 × 12 = 96

 vHkh rd ppkZ fd, lHkh rjhdksa esa ls tks Hkh vkidks lqfo/kktud yxs] mldk
bLrseky lokyksa dk gy irk djus esa dj ldrs gSaA

mnkgj.k%&12- nl lky igys lquhy o fou; dh vk;q dk ;ksx muds firk dh vk;q ds
,d frgkbZ FkhA ;fn lquhy] fou; ls nks lky NksVk gS rFkk nksuksa dh vk;q dk ;ksx muds
firk dh vk;q ls 14 lky de gSA lquhy] fou; o muds firk dh orZeku vk;q Kkr
dhft,A

gy%& ekuk fd fou; dh orZeku vk;q = x o"kZ

lquhy dh orZeku vk;q = x – 2 o"kZ

vkSj muds firk dh orZeku vk;q = y o"kZ

nl lky igys]

fou; dh vk;q            = x – 10 o"kZ
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lquhy dh vk;q = (x – 2 – 10) o"kZ

firk dh vk;q = y – 10 o"kZ

 (x – 10) + (x – 2 – 10) = 
1

3
 × (y – 10)

 x – 10 + x – 2 – 10 =
1

3
 (y – 10)

 2x – 22 =
1

3
 (y – 10)

 3 (2x – 22) = y – 10

 6x – 66 = y – 10

 6x – y = –10 + 66

 6x – y =  56 .....................(1)

lquhy o fou; dh orZeku vk;q dk ;ksx muds firk dh vk;q ls 14 lky de gSA

 x + x – 2 = y–14

 2x – 2 = y – 14

 2x – y = –14 + 2

 2x – y = –12 ...................(2)

lehdj.k ¼1½ esa lehdj.k ¼2½ dks ?kVkus ij
  6x – y – (2x – y )  =  56 – (–12)

     6x – y – 2x + y  =  68

 4x =  68

 x =
68

4

 x = 17

x dk eku lehdj.k ¼1½ esa j[kus ij

6×17 – y =  56

102 – y =  56

 y =  102 – 56

y =  46
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 fou; dh orZeku vk;q x = 17 o"kZ

lquhy dh orZeku vk;q x – 2 = 17 – 2 = 15 o"kZ

firk dh orZeku vk;q y = 46 o"kZ

uhps dqN fofo/k rjg ds loky gSa ftuesa bu rjhdksa dk bLrseky fd;k x;k gSA

mnkgj.k%&13- nks vadksa okyh ,d la[;k dk 7 xquk] vadksa dks iyVus ij cuus okyh
la[;k ds 4 xqus ds cjkcj gS rFkk la[;k ds vadksa dk ;ksx 3 gSArks og la[;k Kkr dhft,A

gy%&  ekuk nks vadksa okyh la[;k dk bdkbZ dk vad y o ngkbZ dk vad x gSA rc og
la[;k = 10x + y gksxhA

 iz'ukuqlkj             7(10x + y)         =      4(10y + x)

 70x + 7y = 40y + 4x

 70x – 4x – 40y + 7y = 0

 66x – 33y = 0

 33(2x – y) = 0

 2x – y = 0 ................(1)

rFkk x + y = 3 ...............(2)

lehdj.k ¼1½ vkSj ¼2½ tksM+us ij

2x – y + x + y = 0 + 3

 3x = 3

 x =
3

3

 x = 1

lehdj.k ¼2½ esa x dk eku j[kus ij

 x + y = 3

 1 + y = 3

 y = 3–1

 y = 2

vr% og la[;k 12 gSA

mnkgj.k%&14- fuEufyf[kr lehdj.k esa pjksa ds eku Kkr dhft,A

2x – 5y = –8 ;

x – 4y = –7

gy%& lehdj.k            2x – 5y = – 8 .................(1)
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x – 4y = –7 .................(2)

lehdj.k ¼2½ ls x = –7 + 4y ..................(3)

x ds bl eku dks lehdj.k ¼1½ esa j[kus ij

 2 (–7  + 4y) – 5y = –8

 –14 + 8y – 5y = –8

 3y = –8 + 14

 3y = 6

 y =
6

3
 = 2

y ds bl eku dks lehdj.k ¼3½ esa j[kus ij

 x = –7 + 4y

 x = –7 + 4 (2)

 x = –7 + 8

 x = 1

vr%  x = 1, y = 2

mnkgj.k%&15- fuEufyf[kr lehdj.k dks gy dhft,&

41x – 17y = 99 ;

17x – 41y =75.

gy%& lehdj.k 41x – 17y = 99 ..............(1)

17x – 41y = 75 ...............(2)

lehdj.k ¼1½ esa lehdj.k ¼2½ dks tksM+us ij

41x – 17y + 17x – 41y = 99 + 75

 58x – 58y = 174

 58 (x – y) = 174

 x – y =
174

58

 x – y = 3 ................(3)

lehdj.k ¼1½ esa ¼2½ dks ?kVkus ij

41x – 17y – (17x – 41y) = 99 – 75

 41x – 17y – 17x + 41y = 24

                     24x + 24y = 24
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      x + y =
24

24

 x + y = 1 ..................(4)

vc lehdj.k ¼3½ o ¼4½ dks tksM+us ij

 x – y + x + y = 3 + 1

 2x = 4

 x =
4

2

 x = 2

lehdj.k ¼3½ esa x = 2 j[kus ij

 x – y = 3

 2–y = 3

 2–3 = y

 y = –1

;gk¡  x = 2;  y = –1

mnkgj.k%&16- ,d f=Hkqt ABC esa A = x°, B = 3x° vkSj C = y° gSA ;fn

 3y°–5x° = 30° gks rc fl) dhft, fd ;g ,d ledks.k f=Hkqt gSA

gy%& ABC ds rhuksa dks.kksa ds eku Øe'k% A = x°, B = 3x°  o C = y°

gSA

 f=Hkqt ds rhuksa var%dks.kksa dk ;ksx 180° gksrk gSA

 A + B + C = 180°

A, B, C ds eku j[kus ij

x° + 3x° + y° = 180°

4x° + y° = 180°

y° = 180° – 4x° ....................(1)

fn;k gS 3y° – 5x° = 30° ....................(2)

lehdj.k ¼1½ ls y dk eku ¼2½ esa j[kus ij

 3 [180° – 4x°] – 5x° = 30°

 3 × 180°– 3 × 4x° – 5x° = 30°

 540° – 12x° – 5x° = 30°

 –17x° = 30° – 540°

tc lehdj.k fudk; ds vyx&vyx
pjksa ds xq.kkad leku gks rks igys
nksuksa lehdj.kksa dks tksM+dj rFkk
nwljh ckj lehdj.kksa dks ?kVkdj nks
u;s lehdj.k izkIr fd;s tkrs gSaA
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                                                     –17x°  = – 510°

                                             x°   =    
510

17




                                                x°    =   30°

x ds eku dks ¼1½ esa j[kus ij

y° = 180°– 4(30°)

 y° = 180° – 120°

 y° = 60°

 A  =  x° = 30°

B = 3x° = 3 × 30° = 90°

C  =  y° = 60°

Li"Vr% ABC ds rhuksa dks.kksa esa ,d dks.k dk eku 90° rFkk 'ks"k nksuksa dks.k
U;wudks.k gSa ftudh eki 30° o 60° gSaA

vr% fn;k x;k ABC ,d ledks.k f=Hkqt gSA

mnkgj.k%&17- ,d uko unh dh /kkjk ds cgko dh fn'kk esa 44 fdeh- rFkk cgko dh
foijhr fn'kk esa 30 fdeh- dh nwjh 10 ?k.Vs esa r; djrh gSA ;gh uko /kkjk ds cgko dh
fn'kk esa 55 fdeh- rFkk cgko dh foijhr fn'kk esa 40 fdeh- dh nwjh 13 ?k.Vs esa r; djrh
gSA /kkjk ds cgko dh fn'kk ,oa foijhr fn'kk esa uko dh pky Kkr dhft,A

gy%& ekuk /kkjk ds cgko dh fn'kk esa uko dh pky = x fdeh-@?k.Vk

rFkk /kkjk ds cgko dh foijhr fn'kk esa uko dh pky = y fdeh-@?k.Vk

cgko dh fn'kk esa 44 fdeh- dh nwjh r; djus esa yxk le; ¾ 
njw h

pky

 ¾ 
44

x
 ?k.Vs

cgko dh foijhr fn'kk esa 30 fdeh- dh nwjh r; djus esa yxk le; ¾ 
30

y  ?k.Vs

 iz'ukuqlkj

/kkjk ds cgko dh fn'kk o mlds foijhr fn'kk esa nwjh r; djus esa yxk le; ¾ 10 ?k.Vs
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44 30

x y
 = 10 ................(1)

pw¡fd cgko dh fn'kk esa 55 fdeh- rFkk foijhr fn'kk esa 40 fdeh- dh nwjh r; djus esa yxk
le; ¾ 13 ?k.Vs


55 40

x y
 = 13 ....................(2)

vc lehdj.k ¼1½ vkSj ¼2½ esa 
1

x
 = u] vkSj 

1

y  = v j[kus ij gesa fuEu nks lehdj.k ¼3½

o ¼4½ feyrs gSaA

44u + 30v = 10

22u + 15v =   5 ..................(3)

rFkk 55u + 40v = 13 ..................(4)

lehdj.k ¼3½ esa 55 o lehdj.k ¼4½ esa 22  dk xq.kk djds ?kVkus ij

1210u + 825v = 275

          –1210u – 880v = –286

– 55v = –11

       v =
55

11

       v =  
5

1
y = 5

v  dk eku lehdj.k ¼3½ esa j[kus ij

22u + 
5

1
15 = 5

        22u + 3 = 5

              22u = 5 – 3

      u =
22

2

      u =
11

1
11x

        x = 11  y  =  5

       
pky

nwjh

le;
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vr% /kkjk ds cgko dh fn'kk esa uko dh pky ¾ 11 fdeh-@?kaVk ,oa /kkjk ds cgko
dh foijhr fn'kk esa uko dh pky ¾ 5 fdeh-@?kaVk

  lkspsa o ppkZ djsa

fn, x, lehdj.k fudk;

2x + 5y = 1

2x + 3y = 3  dks fofHkUu lewgksa esa c¡Vdj vyx&vyx fof/k;ksa ls gy djsa izkIr
ekuksa ij ppkZ djsa fd D;k izR;sd fof/k ls izkIr eku leku gSa\

i z'ukoyh&2

1- tk¡fp, fd ¼v½ o ¼c½ esa dkSu fn, x, lehdj.kksa ds gy gSaa\

¼v½ x = 2, y = 5 ¼c½ x = –1, y = 3

(i) x + y = 7 (ii) 2x + 5y = 13

(iii) 2x – 3y = –11 (iv) 5x + 3y = 4

2- tk¡fp, fd ¼v½ o ¼c½ esa dkSu fn, x, lehdj.kksa ds gy gSaa\

¼v½ x = 3, y = –1 ¼c½
1

2
x , 

1

3
y 

(i) 2x + 5y = 1; (ii) x + y = 5xy;

2x + 3y = 3. 3x + 2y = 13xy.

(iii)
3

2 9;x
y

  (iv) 2x + 5y = 
8

3
;

       7
3 2x

y
 

5
3 2

6
x y 

3-  fuEu lehdj.kksa dks fdlh Hkh fof/k ls gy dhft,&

(i) x – y = –1; (ii) x – 2y = 5;

3x – 2y = 12. 2x – 4y = 6

(iii) x + y = 6; (iv) 5x – 8y = –1

x = y + 2. 3x – 
24

5
y + 

3

5
 = 0
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(v) 3x – 4y – 1 = 0; (vi) x + 2y = 8;

2x – 
8

3
y + 5 = 0 2x + 4y = 16

4- fuEufyf[kr lehdj.k fudk;ksa dks fn, x, pjksa ds fy, gy dhft,&

(i) x + y = 7; (ii) 2x + y = 8;

x – y = –1. x – 2y = –1

(iii) 4x + 3y = 5; (iv) 7 11 0;x y 

2x – y = 2 3 5 0x y 
5- 15 fdxzk- pk; o 17 fdxzk- dkWQh dk ewY; 183 #i;s rFkk 25 fdxzk- pk; o 13

fdxzk- dkWQh dk ewY; 213 #i;s gSA 7 fdxzk- pk; vkSj 1 fdxzk- dkWQh dk ewY;
Kkr dhft,A

6- ,d O;fDr ds ikl dqN dcwrj o dqN xk;sa gSa ftudh vk¡[kksa dh dqy la[;k 120
rFkk iSjksa dh dqy la[;k 180 gSA crkb, O;fDr ds ikl fdruh xk;sa o dcwrj gSa\

7- ,d FkSys esa 50 iSls vkSj 25 iSls ds dqy 94 flDds gSaA ;fn FkSys esa dqy 29-75 #i;s
gSa] rc crkb, fd FkSys esa 25 iSls vkSj 50 iSls ds flDdksa dh la[;k fdruh gS\

8- nks la[;kvksa dk ;ksx 25 rFkk muds O;qRØeksa dk ;ksx 
1

4
 gSA la[;k,¡ Kkr

dhft, A [ladsr& (x-y)2 = (x + y)2 – 4xy)]

9- nks la[;kvksa dk varj 14 rFkk muds oxks± dk varj 448 gSA la[;k,¡ Kkr dhft,A

[ladsr& x2 – y2 = (x + y) (x – y)]

10- nks la[;kvksa dk xq.kuQy 45 rFkk mudk ;ksx 14 gSA la[;k,¡ Kkr dhft,A

11- ik¡p o"kZ iwoZ esjh vk;q esjs iq= dh vk;q dh frxquh FkhA nl o"kZ i'pkr~ esjh vk;q]
esjs iq= dh vk;q dh nqxquh gks tk;sxhA esjh o esjs iq= dh orZeku vk;q Kkr
dhft,A

12- nks LFkkuksa A vkSj B dh nwjh 70 fdeh- gSA nks dkjsa A o B ls pyuk izkjaHk djrh
gSaA ;fn os ,d fn'kk esa pyrh gSa rc 7 ?kaVs ckn ,d&nwljs ls feyrh gSa vkSj ;fn
os ,d&nwljs dh vksj pyrh gSa rc 1 ?kaVs ckn feyrh gSaA dkjksa dh pky Kkr
dhft,A

13- ,d fo|ky; ds nks dejksa A vkSj B esa dqN fo|kFkhZ cSBs gSaA tc A ls 10 fo|kFkhZ
B esa Hkst fn, tkrs gSa rks nksuksa dejksa esa fo|kfFkZ;ksa dh la[;k leku gks tkrh gS
vkSj tc 20 fo|kFkhZ B ls A esa Hkst fn, tkrs gSa rc A ds fo|kfFkZ;ksa dh la[;k
B ls nqxquh gks tkrh gSA izR;sd dejs ds fo|kfFkZ;ksa dh la[;k Kkr dhft,A
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14- tc fdlh vk;r dh yackbZ esa 5 bdkbZ dh deh rFkk pkSM+kbZ esa 2 bdkbZ dh òf)
dj nh tkrh gS rc mldk {ks=Qy 80 oxZ bdkbZ de gks tkrk gSA tc mldh
yackbZ esa 10 bdkbZ dh o`f) vkSj pkSM+kbZ esa 5 bdkbZ dh deh dj nh tkrh gS rks
vk;r dk {ks=Qy 50 oxZ bdkbZ c<+ tkrk gSA vk;r dh yackbZ vkSj pkSM+kbZ Kkr
dhft,A

voyksdu ls lehdj.k fudk; ds gy ds izdkj dk irk yxkuk
D;k fdlh lehdj.k fudk; ds voyksdu ls gh vki mlds gy ds ckjs esa crk

ik,¡xs fd mlds gy gSa vFkok ughaA

gk¡] ;g laHko gS ysfdu blds fy, gesa lehdj.k fudk; ds pjksa ,oa vpj inksa ds
xq.kkadksa ds chp ds laca/kksa dks tkuus dh vko';drk gksxhA

fuEufyf[kr lehdj.k fudk; dks nsf[k,&

2x + 3y = 7 .................(1)

6x + 9y = 11 .................(2)

lehdj.k ¼1½ esa x dk xq.kkad 2] y dk xq.kkad 3 o vpj in 7 gSA vc ;fn 2]
3 o 7 dks Øe'k% a

1
, b

1
 o c

1
 fy[kk tk, rFkk lehdj.k ¼2½ ds x, y ds xq.kkad o vpj

in dks Øe'k% a
2
, b

2
 o c

2
 fy[kk tk, rc fn, x, lehdj.k fudk; dks fuEufyf[kr :i

esa fy[kk tk ldrk gS&

a
1
x + b

1
y = c

1

a
2
x + b

2
y = c

2

,sls gh ge vU; lehdj.k fudk;ksa dks Hkh fy[k ldrs gSaA

lehdj.kksa ds leku pjksa ds xq.kkadksa o muds vpj inksa ds vuqikrksa ds chp
ds laca/kksa dks rkfydk esa n'kkZ;k x;k gS ftuls ge lehdj.k fudk; ds gy ds ckjs
esa tku ikrs gSaA

Ø- leku pjksa ds vuqikrksa lehdj.k fudk; ds gy T;kferh; vFkZ

esa laca/k ¼izfrca/k ;k 'krZ½

1-
1 1

2 2

a b

a b


vf}rh; gy izkIr gksrk gS lehdj.k fudk; nks izfrPNsnh

js[kk,¡ iznf'kZr djrk gSA

2-
1 1 1

2 2 2

a b c

a b c
  dksbZ Hkh gy izkIr ugha gksrk gSA lehdj.k fudk; nks lekUrj

js[kk,¡ iznf'kZr djrk gSA

3-
1 1 1

2 2 2

a b c

a b c
  vuarr% vusd gy izkIr gksrs gSaA lehdj.k fudk; laikrh js[kk,¡

iznf'kZr djrk gSA
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vkb, bu laca/kksa ds vk/kkj ij lehdj.k ds gy ds ckjs esa irk djrs gSa&

mnkgj.k%&18- fn, x, lehdj.kksa dk gy fdl izdkj dk gS\ irk djsaA

3x + 5y = 12 .........(1)

4x + 2y = 5 ............(2)

gy%& lehdj.k 3x + 5y = 12 esa a
1
 = 3,  b

1
 = 5, c

1
 = 12

4x + 2y = 5 a
2
 = 4, b

2
 = 2, c

2
 = 5

  ;gk¡ 
1 1

2 2

a b

a b
  lehdj.k dk vf}rh; gy gSA

mnkgj.k%&19- lehdj.k 5x + 3y = 12

,oa 15x + 9y = 15 dk gy Kkr dhft,A

gy % lehdj.k 5x + 3y = 12 esa a
1
 = 5,  b

1
 = 3, c

1
 = 12

,oa lehdj.k 5x + 9y = 15 esa a
2
 = 15, b

2
 = 9, c

2
 = 15

                 
1 1 1

2 2 2

5 3 12
, ,

15 9 15

a b c

a b c
  

                
1 1 1

2 2 2

1 1 4
, ,

3 3 5

a b c

a b c
  

ge ns[krs gSa fd 
1 1 1

2 2 2

a b c

a b c
 

 lehdj.k dk dksbZ Hkh gy ugha gSA

mnkgj.k%&20- lehdj.k 15x – 3y = 14

                  ,oa 60x – 12y = 56 dk gy Kkr dhft,A

gy%& lehdj.k 15x – 3y = 14 esa a
1
 = 15,  b

1
 = –3, c

1
 = 14
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,oa 60x – 12y = 56 esa a
2
 = 60, b

2
 = –12, c

2
 = 56

;gk¡ 
1

2

15 1
,

60 4

a

a
  1

2

3 1
,

12 4

b

b

 


1

2

14 1

56 4

c

c
 

Li"Vr%
1 1 1

2 2 2

a b c

a b c
 

 lehdj.k ds vuarr% vusd gy gSaA

djds ns[ksa

fuEu rkfydk dks iwjk dhft,&

Ø- lehdj.k x ds xq.kkadksa y ds xq.kkadksa vpj inksa vuqikrksa esa lehdj.k leh- fudk;
fudk; dk vuqikr dk vuqikr dk vuqikr izkIr laca/k fudk; dk dk T;kferh;

gy vFkZ

1. 2x–3y=1
21 1
22

a

a
 

3 31
4 42

b

b

 


11
42

1

4
c

c
 

1 1

2 2

a b

a b
 vf}rh; gy nks izfrPNsnh js[kk,a

2x-4y=-4

2. x+2y=5 ................... ................... ................. ................. ............... ...................
2x-3y=-4

3. 4x–5y=3 ................... ................... ................. ................. ............... ...................
5x–4y=5

4. 2x+3y=5 ................... ................... ................. ................. ............... ...................
–4x–6y=8

5. 3x–4y=1 ................... ................... ................. ................. ............... ...................
6x–8y=–15

6. x+y=4 ................... ................... ................. ................. ............... ...................
2x+2y=8

7. 5x–6y=4 ................... ................... ................. ................. ............... ...................
10x–12y=8
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pjksa ds vKkr xq.kkad dk eku irk djuk&

vkius vc rd fofHkUu ifjfLFkfr;ksa ls fufeZr lehdj.k fudk; dks gy djds
muds pjksa ds eku izkIr djus ds rjhdksa dks ns[kk ftlesa pjksa ds xq.kkad gesa Kkr gksrs Fks
ij ;fn lehdj.k fudk; ds fdlh ,d pj dk xq.kkad vKkr gks vFkkZr~ lehdj.k fudk;
fuEufyf[kr :i esa gks&

2x + 3y – 5 = 0;

kx – 6y – 8 = 0.

rc Hkh ge lehdj.k fudk; dks gy djds muds pjksa x, y vkSj k dk eku Kkr
dj ldrs gSa\

mnkgj.k%&21- k ds fdl eku ds fy;s fn, x, lehdj.k fudk; dk vf}rh; gy
gksxk&

x – ky = 2, 3x + 2y = –5

gy%& fn;k x;k lehdj.k fudk;

x – ky – 2 = 0, 3x + 2y + 5 = 0

;gk¡ a
1
 = 1, b

1
 = –k, c

1
 = –2

a
2
 = 3, b

2
 = 2, c

2
 = 5

lehdj.k fudk; dk ,d vf}rh; gy gS&

vr%
1 1 1

2 2 2

a b c

a b c
 


1

3 2

k


2

3
k




2

3
k 
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k ds 
2

3


 ds eku vfrfjDr vU; lHkh okLrfod ekuksa ds fy, lehdj.k fudk;

dk vf}rh; gy gksxkA

mnkgj.k%&22- k dk eku Kkr dhft, tc fn, x, lehdj.k fudk; ds vuarr% vusd
gy gksaxsA

(k – 3) x + 3y = k; kx + ky = 12

gy%& lehdj.k fudk;

(k–3) + 3y = k; kx + ky = 12 esa

a
1 
= k–3, b

1
= 3, c

1
= k

a
2 
= k b

2
= k c

2
= 12

pw¡fd lehdj.k fudk; ds vuar vusd gy gSa

vr%
1 1 1

2 2 2

a b c

a b c
   ls

3 3

12

k k

k k

  



3 3k

k k

  -------¼1½
3

12

k

k
   ------¼2½

3

12

k k

k

   ------¼3½

 k – 3 = 3   k2 = 36  k2 = 12k – 36

 k = 3 + 3   k = 36  k2 – 12k + 36 = 0

 k = 6   k =   6  k – 6k – 6k + 36 = 0

 k(k – 6) – 6(k – 6) = 0

 (k – 6) (k – 6) = 0

k = 6

k dk ogh eku lR; gksxk tks lHkh lehdj.kksa dks larq"V djrk gS A ;gk¡ 6 gh rhuksa
lehdj.kksa dks larq"V djrk gS blfy, k dk eku 6 gksxk A
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iz'ukoyh&3

1- n'kkZb, fd fuEufyf[kr lehdj.k fudk; dk ,d vf}rh; gy gS&

3x + 5y = 12

5x + 3y = 4

2- n'kkZb, fd fuEufyf[kr lehdj.k fudk; ds vuarr% vusd gy gSa&

2x – 3y = 5;

6x – 9y = 15

3- k ds eku Kkr dhft, ftlds fy, fuEufyf[kr lehdj.k fudk;ksa dk dksbZ Hkh
gy u gks&

(i) 8x + 5y = 9; kx + 10y = 15

(ii) kx + 3y = 3; 12x + ky = 6

(iii) kx – 5y = 2; 6x + 2y = 7

4- fuEufyf[kr lehdj.k fudk;ksa ds ,d vf}rh; gy ds fy, k dk eku Kkr
dhft,&

(i) kx + 2y = 5; 3x + y = 1

(ii) x – 2y = 3; 3x + ky = 1

(iii) kx + 3y = k – 3; 12x + ky = k

(iv) 4x – 5y = k; 2x – 3y = 12

5- fuEufyf[kr lehdj.k fudk;ksa ds fy, k dk eku Kkr dhft, tcfd lehdj.k
fudk;ksa ds vuarr% vusd gy gksaA

(i) 2x + 3y = 7;

(k – 1) x + (k + 2) y = 3k

(ii) kx + 2y – 4 = 0; 5x – 3y + 6 = 0

(iii) 3x + ky = 7; 2x – 5y = 1

(iv) kx – 5y = 2; 2x – 3y = 12

6- ;fn x = 2; y = 4 gS rks lehdj.k 7x – 4y = p esa p dk eku Kkr dhft,A

7- k dk eku Kkr dhft, ;fn ,d ljy js[kk 2x – ky = 9 fcUnq (1,–1) ls xqtjrh gSA

8- tk¡fp, fd fuEufyf[kr lehdj.k fudk; vf}rh; gy j[krk gS ;k dksbZ gy ugha
j[krk vFkok vuarr% vusd gy j[krk gSA ;fn vf}rh; gy j[krk gks rc pjksa
ds eku Kkr dhft,&

4x + 7y = 18

2x + y = 4
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lehdj.k ls dFku cukuk

vHkh rd geus fofHkUu ifjfLFkfr;ksa ij vk/kkfjr dFkuksa dks lehdj.k fudk; ds
:i esa fy[kdj muds pjksa ds eku izkIr fd;s] D;k ge fdlh lehdj.k fudk; dks dFku
ds :i esa fy[k ldrs gSa\

vkb,] fuEufyf[kr lehdj.k fudk; dks dFku ds :i esa fy[kdj ns[krs gSa&

x + y = 45 ................(1)

x – y = 13 ................(2)

;fn ge x dks ,d la[;k rFkk y dks nwljh la[;k eku ysa rks lehdj.k ¼1½ vkSj

¼2½ dks dFku ds :i esa fuEu rjhds ls fy[k ldrs gSaA

nks la[;kvksa dk ;ksx 45 gS rFkk mudk varj 13 gSA rc la[;k,¡ Kkr dhft,A
;k x ,d fdrkc dk vkSj y ,d dkWih dk :i;s esa ewY; gS A  ,d  fdrkc vkSj ,d dkWih
ds ewY;ksa dk ;ksx 45 gS vkSj muds ewY;ksa dk varj 13 gSA

D;k blh iz'u ls vkSj dFku cuk,¡ tk ldrs gSa\ ,sls nks dFku vkSj cukb,A

mnkgj.k%&23- lehdj.k fudk;
1 1

2

x

y

   ...............(1)

3

3 2

x

y


  ................(2)

      dks dFku ds :i esa fyf[k,A

gy%& ;fn 
x

y  ,d fHkUu gS ftlls va'k x rFkk gj y gSA rc mijksDr lehdj.kksa

dks dFku ds :i esa fy[kk ldrk gS A

^^fdlh fHkUu ds va'k esa 1 ?kVkus ij og fHkUu 
1

2
 ds cjkcj gks tkrk gS

rFkk ;fn mlds gj esa 3 tksM+ fn;k tk, rks fHkUu 
3

2
 ds cjkcj gks tkrk gSA**

lehdj.k fudk; dks dFku ds :i esa fy[kus ds dbZ laHko rjhds gks ldrs gSaA mijksDr
lehdj.kksa dks vki vU; ifjfLFkfr;ksa esa Hkh dFku ds :i esa fy[k ldrs gSaA
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  djds ns[ksa

fuEufyf[kr lehdj.k fudk; dks dFku ds :i esa fyf[k,A
(i) x + y = 60 (ii) x + y = 5

x = 3y xy = 6

geus lh[kk

1- ,d ?kkr okys nks pjksa ls cus lehdj.kksa ds vkys[k lnSo ljy js[kk gksrh gSA
blhfy,  ,d ?kkr okys nks pjksa ds lehdj.k dks jSf[kd lehdj.k dgrs gSaA

2- tc nks pjksa ds jSf[kd lehdj.kksa dk vkys[k nks izfrPNsnh js[kk,¡ gksrh gSa rc
lehdj.kksa dk ,d vf}rh; gy gksrk gSA

3- tc nks pjksa ds jSf[kd lehdj.kksa dk vkys[k nks lekarj js[kk,¡ gksrh gSa rc
lehdj.kksa dk dksbZ Hkh gy ugha gksrk gSA

4- tc nks pjksa ds jSf[kd lehdj.kksa dk vkys[k laikrh js[kk,¡ gksrh gSa rc lehdj.kksa
ds vuarr% vusd gy gksrs gSaA

5- nks pjksa ds jSf[kd lehdj.k fudk; dks fuEufyf[kr :i esa fy[kk tk ldrk gS&

a
1
x + b

1
y = c

1

a
2
x + b

2
y = c

2

mijksDr fudk; esa ;fn]

(i)
1 1 1

2 2 2

a b c

a b c
   gksa rks js[kk,¡ lekUrj gksrh gSa o lehdj.k fudk; dk dksbZ Hkh gy

ugha gksrk gSA

(ii)
1 1

2 2

a b

a b
  gks rks js[kk,¡ izfrPNsnh gksrh gSa o lehdj.k fudk; dk ,d vf}rh; gy

gksrk gSA

(iii)
1 1 1

2 2 2

a b c

a b c
   gks js[kk,¡ laikrh gksrh gSa o lehdj.k fudk; ds vuarr% vusd

gy gksrs gSaA okLro esa fn, x, nksuksa lehdj.k ,d tSls gh gksrs gSaA
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mÙkjekyk&1

1- (i) 3x + 6y = 3900 (ii) x + y = 16

x + 2y = 1300 x – y = 8

(iii) 2x + y = 160 (iv) x – 7y + 42 = 0

4x + 2y = 300 x – 3y – 6 = 0

(v) x + y = 90

x = 2y

2- ¼v½ x = 2, y = 3 ¼c½ vusd gy

¼l½ dksbZ Hkh gy ugha ¼n½ x = –1, y = 2

mÙkjekyk&2

1- (i) ¼v½ (ii) ¼c½ (iii) ¼v½] ¼c½
(iv) ¼c½

2- (i) ¼v½ (ii) ¼c½ (iii) ¼v½
(iv) ¼c½

3- (i) x = 14,  y = 15 ,d vf}rh; gyA

(ii) dksbZ gy ugha lekarj js[kk,¡

(iii) x = 4, y = 2 ,d vf}rh; gy

(iv) vuarr% vusd gy] laikrh js[kk,¡A

(v) dksbZ gy ugha] lekarj js[kk,¡A

(vi) vuarr% vusd gy] laikrh js[kk,¡A

4- (i) x = 3, y = 4 (ii) x = 3, y = 2

(iii) x = 1.1, y = 0.2 (iv) x = 0,  y = 0

5- 43-80 :i;s

6- xk;ksa dh la[;k ¾ 30] dcwrjksa dh la[;k ¾ 30

7- 25 iSls ds flDdksa dh la[;k ¾ 69]      50 iSls ds flDdksa dh la[;k ¾ 25

8- la[;k,¡ ¾ 20] 5     9-       la[;k,¡ ¾ 23] 9

10- la[;k,¡ ¾ 9] 5     11-       esjh vk;q ¾ 50 o"kZ] iq= dh vk;q ¾ 20 o"kZ

12- 40 fdeh-@?k.Vk] 30 fdeh-@?k.Vk

13- 100] 40            14-    40 bdkbZ] 30 bdkbZ
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mÙkjekyk&3

3- (i) k = 16 (ii) k = –6 (iii) k = –15

4- (i) k  6 (ii) k –6 (iii) k  6

(iv)
10

3
k 

5- (i) k = 7 (ii)   
10

3
k



(iii) k dk dksbZ eku ugha (iv)  k = 24

6- p = –2    7-    k = 7

8- vf}rh; gy j[krk gS] x = 1, y = 2



 ifjp; (Introduction)

,d O;fDr viuh tehu ds fdlh Hkkx esa 800 oxZehVj {ks=Qy dk ,d ,slk

vk;rkdkj cxhpk cukuk pkgrk gS] ftldh yackbZ mldh pkSM+kbZ ls nqxquh gksA O;fDr dks

cxhps dh yackbZ vkSj pkSM+kbZ fdruh j[kuh pkfg,\

;fn cxhps dh pkSM+kbZ dks x  ehVj eku fy;k tk, rc mldh yackbZ 2x  ehVj gksxhA

pw¡fd cxhpk vk;rkdkj gS]

vr% cxhps dk {ks=Qy ¾ cxhps dh yackbZ cxhps dh pkSM+kbZ

;k

;k     2 400x 
;k     2 220x 
;k       2 220 0x         ----------- (i)
x  ds ftu ekuksa ds fy, (i) ds nksuksa i{k cjkcj gksaxsA os eku gh cxhps dh pkSM+kbZ

dks n'kkZ,¡xsA

pkSM+kbZ irk gksus ij cxhps dh yackbZ Hkh ekywe gks tk;sxhA

loky dks chth; :i esa fy[kuk

geus mij ns[kk fd 2 220 0x    ls x  dk eku irk dj ldrs gSaaA ;g lehdj.k njvly

fn, x, loky esa fn[kkbZ xbZ ifjfLFkfr dk chth; fu:i.k gSA

vkb, ge dqN vkSj ifjfLFkfr;ksa dh ppkZ djsa vkSj muds chth; :i dk voyksdu djsaA

ujs'k dks vius ?kj ds lkeus 500 oxZehVj {ks=Qy okyh ,d ledks.k f=Hkqtkdkj

D;kjh cuokuh gS] ftlesa og vk/kkj Hkqtk dh yackbZ] 'kh"kZyac dh yackbZ ls 30 ehVj vf/kd

j[kuk pkgrk gSA

[QUADRATIC EQUATION]

03

800 2 .x x
2800

2
x

,d pj dk f}?kkr lehdj.k
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D;kjh dk vkdkj D;k gksuk pkfg, ;g tkuus ds fy, ge 'kh"kZyac dh yackbZ dks x

ehVj ekusa rc vk/kkj Hkqtk dh yackbZ 30x   ehVj gksuh pkfg,A

pw¡fd ledks.k f=Hkqt dk {ks=Qy ¾ 1

2
'kh"kZyac dh yackbZ vk/kkj Hkqtk dh yackbZ

  1
500 30

2
x x  

 2500 2 30x x  

 2 30 1000 0x x   ------------- (ii)

lehdj.k (ii) iz'u dk chth; :i gSA x ds ftu ekuksa ds fy, (ii) ds nksuksa i{k

cjkcj gksaxs os eku gh f=Hkqtkdkj D;kjh ds 'kh"kZyac dh eki gksaxsA

f}?kkr lehdj.k % Åij ds nksuksa chth; fu:i.k esa x dh vf/kdre ?kkr 2 gS bl f}?kkrh;

cgqin dks 'kkfey djrs gq, ,d chth; lehdj.k feyrk gS ftlls ge gy <w¡< ldrs gSaA,sls

gh dqN mnkgj.k ge vkxs ns[ksaxsA

vc ge fuEufyf[kr dFku ij fopkj djrs gSa &

nks Øekxr la[;kvksa dk xq.kuQy 'kwU; gSA

;fn igyh la[;k x gks]rc nwljh la[;k x +1 gksxhA

  1 0x x  

       2 0x x  ---------------  (iii)

lehdj.k (i)] (ii)] (iii) esa vki ns[k jgs gSa fd buesa ls izR;sd esa dsoy ,d pj gS vkSj mldh

vf/kdre ?kkr nks gSA izR;sd lehdj.k esa ,slk ,d in vfuok;Z :i ls mifLFkr gS ftldh

?kkr nks gSA ;s lHkh ,d pj ds f}?kkr lehdj.k gSaA

vki tkurs gSa fd cgqin 2ax bx c   ?kkr 2 dk ,d pj dk cgqin gS ¼tgk¡

, ,a b c okLrfod la[;k,¡ vkSj 0a  ½ bls f}?kkrh; cgqin dgrs gSaA bl f}?kkrh; cgqin dks

'kwU; ds cjkcj j[kus ij ;g ,d lehdj.k cu tkrk gSA

vFkkZr 2 0ax bx c  

pw¡fd lehdj.k esa ,d gh pj gS rFkk pj dh vf/kdre ?kkr nks gS vr% bls ,d pj

dk f}?kkr lehdj.k dgk tkrk gSA ;g f}?kkr lehdj.k ;k oxZ lehdj.k dk ekud ;k

O;kid :i gSA

dqN vkSj f}?kkr lehdj.k uhps fn, x, gSa &

(i) 2 2 0x x  (ii)    1 2 0x x   (iii)  2 0x 

(iv) 2 9 0x   (v)  2 3 0z   (vi) 2 5 6 0x x  

(vii) 23 6 6 0y y   (viii)  2
2 0x    (ix) 23 2 5 0m m  
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2 5 3 0x x   f}?kkr ¼oxZ½ lehdj.k ugha gS D;ksafd lehdj.k dk ck;k¡ Hkkx

cgqin ugha gSaA

djds ns[ksa

fuEufyf[kr esa ls ,d pj dk f}?kkr ¼oxZ½ lehdj.k pqfu, &

(i) 2 3 0x x  (ii) 2 23 2 0x   (iii) 2 0x  

(iv) 2 9x y  (v) 2 9 0x   (vi) 5 0x y 

(vii)    1 2 0x x   (viii)  2 2 1 0x x   (ix)  2
3 0x  

(x)  5 0x x   (xi) 2 5 3 0x x   (xi) 2 2 3 0y z  

(xiii) 2 3 2 0x x   (xiv) 2 3 2 0x x   (xv)     1 5 0x x  

iz'ukoyh 1

1- fuEufyf[kr esa ls oxZ lehdj.k pqfu, &

(i) 2 3 2 0x x    (ii) 2 1
1x

x
 

(iii) 29 100 20 0x x    (iv) 2 3 2 0x x  

(v)
2

x x
x

    (vi) 2 1
5 3 0

2
x x  

(vii) 2 10 0x x   (viii)  10x y 

(ix) 5 7x     (x)   8 0x x  

f}?kkr lehdj.k ds ewy ¼Roots of Quadratic Equation)
  2( ) 3 2p x x x    ,d f}?kkrh; cgqin gSA bl cgqin ds 'kwU;d x  ds os eku

gksaxs ftuds fy,  p x  'kwU; gksxkA 'kwU;d Kkr djus ds fy, igys 2 3 2x x   ds

xq.ku[k.M izkIr dj ysrs gSaA
2 23 2 2 2x x x x x     

      2 2 1 2x x x   

      2 1 2x x x   

      2 1x x  

cgqin 2 3 2x x   dk eku 'kwU; gksxk ;fn    2 1 0x x  

    2 0x   ;k       1 0x  
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 2 0x   ;k 1 0x  
        2x  ;k 1x 

vFkkZr~ 2 3 2x x   ds 'kwU;d 2 o 1 gSaA

vc oxZ lehdj.k 2 3 2 0x x    esa x  ds ,sls eku irk djrs gSa ftuds fy,

lehdj.k ds nksuksa i{k cjkcj gksaA ge bu ekuksa dks ewy dgrs gSaA
2 3 2 0x x  

   2 1 0x x  

  2 0x   ;k  1 0x  

 2 0x   ;k 1 0x  
  2x  ;k 1x 
;gk¡ ge ikrs gS a fd lehdj.k 2,1x   ds fy, larq"V gks jgk gSA x

ds ;gh eku cgqin 2 3 2x x   ds 'kwU;d Hkh gSa vr% ge dg ldrs gSa fd f}?kkrh; cgqin

ds 'kwU;d ml cgqin ls cuk, x, lehdj.k ds ewy gksrs gSaA

dSls irk djsa fd fn, x, eku f}?kkrh; lehdj.k ds ewy gSa vFkok ugha\

dksbZ eku fdlh oxZ lehdj.k dk ewy gS vFkok ugha ;g tkuuk cgqr vklku gksrk

gSA ftu ekuksa dks oxZ lehdj.k esa j[kus ij lehdj.k ds nksuksa i{k cjkcj gksa os eku lehdj.k

ds ewy gksrs gSaA

vkb,] dqN mnkgj.kksa ls ewy tk¡pus ds rjhds lh[krs gaSA

mnkgj.k%&1- tk¡fp, fd 1x   rFkk 1x    oxZ lehdj.k 2 1 0x x    ds ewy gSa

vFkok ugha\

gy%& fn, x, lehdj.k 2 1 0  x x  esa ck;k¡ i{k 2 1x x  o nk;k¡ i{k 0 gS A ck;as i{k

esa 1x   j[kus ij]
21 1 1  

1
Li"Vr% ck;k¡ i{k  nk;k¡ i{k

vr% 1x  ] fn, x, oxZ lehdj.k dk ewy ugha gSA

blh izdkj 1x    j[kus ij

   2
1 1 1    

1 1 1  
3

Li"Vr% ck;k¡ i{k  nk;k¡ i{k
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vr% 1x    oxZ lehdj.k 2 1 0x x    dk ewy ugha gSA

mnkgj.k%&2- tk¡fp, fd 2, 3x x   oxZ lehdj.k 2 5 6 0x x    ds ewy  gSa vFkok

    ugha\

gy%& fn, x, lehdj.k 
2 5 6 0x x    esa ck;k¡ i{k 2 5 6x x   o nk;k¡ i{k 0 gS A  ck;as

i{k esa 2x   j[kus ij
2 5 6x x 

   2
2 5 2 6  

4 10 6  
0

Li"Vr% ck;k¡ i{k nk;k¡ i{k

blh izdkj 3x   j[kus ij

   2
3 5 3 6  

9 15 6  
0

Li"Vr% ck;k¡ i{k nk;k¡ i{k

vr% 2, 3x x   lehdj.k 2 5 6 0x x    ds ewy gSaA

djds ns[ksa

tk¡fp, fd x  ds fn, x, eku lehdj.k ds ewy gSa vFkok ugha

(i) 2 6 5 0x x   ; 5, 1x x   

(ii) 29 3 2 0x x   ;
2 1

,
3 3

x x  

(iii) 2 1 0x x   ; 0, 1x x 

f}?kkr lehdj.k dks gy djus ds rjhds

vc rd geus ns[kk fd oxZ lehdj.k dSls curs gSaA vc ge muds gy djus ds

rjhdksa ij ppkZ djsaxsA
2 7 0x x   ,d oxZ lehdj.k gSA

D;k ge ;gk¡ x  ds eku irk dj ldrs gSa \

 2 7 0x x 
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  7 0x x  

 0x   ;k 7 0x  

rc 0x   ;k 7x 

pw¡fd x  ds eku lehdj.k dks larq"V djrs gSa vr% ;s bl lehdj.k 2 7 0x x   ds gy

gksaxsA

blh izdkj    1 2 0x x    dks gy djds ns[krs gSa &

 1 0x   ;k 2 0x  

 1x          ;k 2x 

pw¡fd x  ds eku lehdj.k dks larq"V djrs gSaA

vr% 1x    o 2x   lehdj.k    1 2 0x x    ds ewy gksaxsA

djds ns[ksa

 fuEufyf[kr lehdj.kksa ds gy Kkr dhft, &

(i)  2 11 0x x        (ii)  2
1 0x        (iii)   2

3 0x  

(iv)     2 3 0x x        (v)   1 0x x  

xq.ku[kaMu djds f}?kkr lehdj.k dks gy djuk &

vc ge  ikB ds 'kq: esa fofHkUu ifjfLFkfr;ksa ls cus lehdj.kksa (i),  (ii)  rFkk (iii)

dks gy djds muds pj ds eku izkIr djsaxsA

lehdj.k (i) % 2 220 0x    dks gy djus ds fy, bldh rqyuk loZlfedk

   2 2a b a b a b     ls djus ij &

   2 220 20 20x x x   

    20 20 0x x  

  20 0x   ;k  20 0x  

 20 0x   ;k 20 0x  
 20x  ;k 20x  

pw¡fd yackbZ vkSj pkSM+kbZ _.kkRed ugha gks ldrh blfy, x  dk eku &20 ugha gks ldrkA

bl lUnHkZ esa x  dks vk;rkdkj cxhps dh pkSM+kbZ ekuk x;k FkkA

 vk;rkdkj cxhps dh pkSM+kbZ ¾ 20 ehVj

rFkk yackbZ 2 2 20 40x     ehVj gksxhA

 lehdj.k (ii) % 2 30 1000 0x x    esa gesa ledks.k f=Hkqtkdkj D;kjh ds 'kh"kZyac

o vk/kkj Hkqtk dh yackbZ dh eki Kkr djuh gSA
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pw¡fd lehdj.k (ii)dk ck;k¡ Hkkx ,d f}?kkrh; cgqin gS] bldk xq.ku[kaMu djsaxsA

2 50 20 1000 0   x x x

    50 20 50 0x x x   

    50 20 0x x  

  50 0x   ;k  20 0x  

 50 0x   ;k 20 0x  
 50x   ;k 20x 
vr% ledks.k f=Hkqtkdkj D;kjh ds 'kh"kZyac dh yackbZ ¾ 20 ehVj rFkk vk/kkj Hkqtk

dh yackbZ 30 20 30 50x      ehVj gksuh pkfg,A

blh rjg ls lehdj.k (iii)dk xq.ku[kaMu djds la[;k,¡ izkIr dh tk ldrh gSaA

uhps fn, x, mnkgj.kksa esa ge f}?kkr lehdj.kksa dk xq.ku[kaMu dj gy izkIr djsaxsA

mnkgj.k%&3- xq.ku[kaMu djds fuEufyf[kr lehdj.kksa dks gy dhft, &

(i)  28 22 21 0x x   (ii)  2 2 2 6 0x x  

(iii)  23 10 7 3 0x x   (iv)
3 1 17

2 4

x x

x x

 
 


 , 0x 

gy%& (i) 28 22 21 0x x  
 28 28 6 21 0x x x   

    4 2 7 3 2 7 0x x x   

    2 7 4 3 0x x  

  2 7 0x   ;k  4 3 0x  

 2 7 0x   ;k 4 3 0x  
 2 7x  ;k 4 3x  


7

2
x  ;k

3

4
x  

vr% 
7 3

,
2 4

x    lehdj.k ds nks ewy gSaA

gy%& (ii) 2 2 2 6 0x x  
 2 3 2 2 6 0x x x   

    3 2 2 3 2 0x x x   

    3 2 2 0x x  

  3 2 0x   ;k  2 0x  

 50 20 30x x x 
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 3 2 0x   ;k 2 0x  
 3 2x   ;k 2x 

vr% 3 2, 2x    lehdj.k ds nks ewy gSaA

gy%& (iii) 23 10 7 3 0x x  

 23 3 7 7 3 0x x x   

    3 3 7 3 0x x x   

    3 3 7 0x x  

  3 0x   ;k  3 7 0x  

 3 0x   ;k 3 7 0x  

 3x   ;k
7

3
x  

vr% 
7

3,
3

x        lehdj.k ds nks ewy gSaA

gy%& (iv)
3 1 17

2 4

 
 


x x

x x
, 0x 


     

 
3 1 2 17

2 4

x x x x

x x

   





 2 2

2

3 2 2 17

2 4

x x x x x

x x

    





2 2

2

3 2 2 17

2 4

x x x x x

x x

    





2

2

2 2 17

2 4

x

x x






    2 24 2 2 17 2x x x  

 2 28 8 17 34x x x  
 2 217 8 34 8 0x x x   
 29 34 8 0x x  
 29 36 2 8 0x x x   

    9 4 2 4 0x x x   
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    4 9 2 0x x  

  4 0x   ;k  9 2 0x  

 4 0x   ;k 9 2 0x  

 4x  ;k
2

9
x




vr% 
2

4,
9

x


  lehdj.k ds nks ewy gSaA

iz'ukoyh 2

 1- tk¡fp, fd fn, x, eku lehdj.k ds ewy gSa vFkok ugha &

(i) 22 6 0;x x  
3

2,
2

x x  

(ii) 2 4 4 0;x x   2, 3x x  

(iii) 26 6 12 0;x x   3, 4x x  

(iv) 24 9 0;x x 
9

0,
4

x x 

(v) 2 3 3 6 0;x x   3, 2 3x x  

 2- fuEufyf[kr f}?kkr lehdj.kksa ds ewy Kkr dhft, &

(i)    4 2 0x x   (ii)    2 3 3 7 0x x  

(iii)  2
7 0x   (iv) 2 11 0x x 

(v)  2
12 0x   (vi)  1 0x x  

 3- D;k 2  lehdj.k 2 2 4 0x x    dk ,d ewy gS\

 4- fuEufyf[kr oxZ lehdj.kksa dk xq.ku[kaMu djds muds ewy Kkr dhft, &

(i) 29 3 2 0x x   (ii) 24 5 0x x 

(iii) 23 11 10 0  x x (iv) 25 3 2 0  x x

(v) 26 7 2 0  x x (vi) 24 3 5 2 3 0x x  

(vii)
1

10 3x
x

  (viii) 2 4 2 6 0x x  

(ix)  2 2 0abx b ac x bc   

(x)
1 1 5

;
1 1 6

x x

x x

 
 

  1, 1x  
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f}?kkr lehdj.k ds vuqiz;ksx
gekjs thou esa vusd ,slh ifjfLFkfr;k¡ gksrh gSa] ftu ij vk/kkfjr dFkuksa dks ge oxZ

lehdj.k ds :i esa fy[k dj mudk lek/kku <¡w<rs gSaA vc ge ,slh gh dqN ifjfLFkfr;ksa ds
fy, dFkukssa dks oxZ lehdj.k ds :i esa fy[kdj mudks gy djsaxsA

mnkgj.k%&4- ;fn ,d la[;k vkSj mlds O;qRdze dk ;ksx 
1

2
30

gS] rks la[;k,¡ Kkr

dhft,A
gy%& ekuk fd og la[;k x  gS]  rc x  dk O;qRØe 

1

x
 gksxkA


1 1

2
30

 x
x


2

1 61

30

x

x




  230 1 61x x 

 230 61 30 0x x  
 230 36 25 30 0x x x   

    6 5 6 5 5 6 0x x x   

   5 6 6 5 0x x  

  5 6 0x   ;k 6 5 0x  

  
6

5
x  ;k

5

6
x 

6

5
x 

5

6
x 

mnkgj.k%&5- ,d ’krjat ds cksMZ ds 64 oxkZdkj [kkuksa esa izR;sd [kkus dk {ks=Qy 6-25 oxZ
lseh- gSA bl cksMZ ds pkjksa rjQ 2 lseh- pkSM+kbZ ds ckMZj cus gSaA ’krjat ds cksMZ dh ,d Hkqtk
dh eki Kkr dhft,A

gy%& ekuk fd ’krjat ds cksMZ dh ckWMZj lfgr eki x  lseh- gS]
rc ckWMZj dh eki ¾2$2 ¾4 lseh-

ckWMZj ds fcuk ’krjat ds cksMZ dk {ks=Qy  2
4x 

’krjat ds cksMZ esa 64 oxkZdkj [kkus gSa]
ftuesa ls izR;sd dk {ks=Qy 6-25 oxZlseh- gSA

  
2

4 64x   

 2 8 16 400x x  
 2 8 16 400 0x x   
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 2 8 384 0x x  
 2 24 16 384 0x x x   

    24 16 24 0x x x   

   24 16 0x x  

 24 0x   ;k 16 0x  

 24x  ;k 16x  

'krjat cksMZ dh eki _.kkRed ugha gks ldrh]
vr% 'krjat ds cksMZ dh ,d Hkqtk dh eki 24 lseh- gksxhA

mnkgj.k%&6- d{kk 10 dh VsLV ijh{kk esa eksgu ds xf.kr vkSj foKku fo"k;ksa esa izkIrkdksa dk
;ksx 28 gSA ;fn mldk xf.kr dk izkIrkad igys ls 3 vf/kd vkSj foKku dk izkIrkad igys
ls 4 de gks tk, rks mlds nksuksa fo"k;ksa ds izkIrkdksa dk xq.kuQy 180 gks tkrk gSA xf.kr
vkSj foKku fo"k;ksa esa eksgu ds izkIrkad Kkr dhft,A

gy%& ;fn eksgu dks xf.kr esa x  vad feys gksa] rc mlds foKku fo"k; ds vad 28 x 
gksaxsA

tc eksgu dks xf.kr esa igys ls 3 vad vf/kd feys-

rc mlds xf.kr ds vad 3x 

vkSj foKku esa igys ls 4 vad de feys rc mlds fOkKku ds vad 28 4x  
 mlds xf.kr vkSj foKku ds bu vadkas dk xq.kuQy ¾ 180   ¼fn;k gSA½

   3 28 4 180x x   

    3 24 180x x  

 2 3 24 72 180x x x    
 2 21 72 180 0x x    
 2 21 108 0x x   
 2 12 9 108 0x x x   

    12 9 12 0x x x   

   12 9 0x x  

 12 0x   ;k 9 0x  

 12x  ;k 9x 
tc 12x     28 28 12 16x   
tc 9x     28 28 9 19x   
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blfy, tc eksgu dks xf.kr esa 12 vad feys gksa rc foKku esa mlds izkIrkad 16 gksaxsA
;k mls xf.kr esa 9 vad feys gksa rc mlds foKku ds izkIrkad 19 gksaxsA

mnkgj.k%&7- ,d O;fDr dh orZeku vk;q] mlds iq= dh orZeku vk;q ds oxZ ds cjkcj gSA
;fn 1 o"kZ igys ml O;fDr dh vk;q mlds iq= dh vk;q dh 8 xquh Fkh rks nksuksa dh orZeku
vk;q Kkr dhft,A

gy%& ekuk fd iq= dh orZeku vk;q ¾ x  o"kZ
rc O;fDr dh orZeku vk;q 2x  o"kZ

1 o"kZ igys iq= dh vk;q ¾ 1x   o"kZ

rFkk 1 o"kZ igys O;fDr dh vk;q ¾ 2 1x   o"kZ

 1 o"kZ igys O;fDr dh vk;q] iq= dh vk;q dh 8 xquh Fkh]

  2 1 8 1x x  

 2 1 8 8x x  
 2 8 7 0x x  
 2 7 7 0x x x   

    7 1 7 0x x x   

   7 1 0x x  

 7 0x   ;k 1 0x  
 7x  ;k 1x 

1x   ds fy, firk o iq= dh vk;q 1 o"kZ gS] tks fd laHko ugha gSA
vr%   7x   ysus ij

iq= dh orZeku vk;q 7x   o"kZ ,oa

firk dh orZeku vk;q 2 27 49x    o"kZ

mnkgj.k%&8- ,d vk;rkdkj [ksr dk ifjeki 82 ehVj gS rFkk mldk {ks=Qy 400
oxZehVj gSA [ksr dh pkSM+kbZ Kkr dhft,A

gy%& ekuk fd vk;rkdkj [ksr dh pkSM+kbZ x  ehVj gSA
vk;rkdkj [ksr dk ifjeki ¾ 82 ehVj


 x

 41 x  
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  41 400x x 

 241 400x x 
 2 41 400 0x x   
 2 41 400 0x x  
 2 25 16 400 0x x x   

    25 16 25 0x x x   

    25 16 0x x  

 25 0x   16 0x  

 25x  16x 
x

x

 x


500

x

5x 
5x 

500

5x 


500 500

5
5x x
 




 

 
500 500 5

5
5

x x

x x

 





  

 
500 5

5
5

x x

x x
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500 5
5

5

x x

x x

 





2500

5
5

x x
 

 

 2 5 500 0x x  
 2 25 20 500 0x x x   

    25 20 25 0x x x   

    25 20 0x x  

 25 0x   20 0x  

 25x  20x  
 25x 

 5 25 5 20x    

x  
 x


80

x

4x 

 4x 


80

4x 

80

4x 
80

x


80 80

1
4x x

 



80 80

1
4x x

 



1 1

80 1
4x x
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4

80 1
4

x x

x x

  
  

  2

80 4
1

4x x






 2320 4x x 
 2 4 320 0x x  
 2 20 16 320 0x x x   

    20 16 20 0x x x   

    20 16 0x x  

  20 0x    16 0x  

 20x   16x 

16

 2
x a  2

x a

2 6 0x x 
2 6 0x x 

 2 2 3 0x x  
2x

 2 2 22 3 3 3x x   
 2 22 3 3 9x x    

  2
3 9x    22 22x xa a x a   

 3 9x   
 3 3x   
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 3 3x    3 3x   

 3 3x   3 3x   
 0x  6x  

2 6x x ( 6) 0x x  
0x  6x  

2 6 5 0x x  
2 6 5 0x x  

 2 2 3 5 0x x   
 2 2 3 5x x   

2x

 2 2 22 3 3 5 3x x     

  2
3 5 9x      22 22x xa a x a     

  2
3 4x  

 3 4x   
 3 2x   

 3 2x    3 2x   

 2 3x   2 3x   
 5x  1x 

2 6 5x x    5 1 0x x  

5x  1x 

2 5
3 0

2
x x  

2 5
3 0

2
x x  


2 5

3
2

x x 


2 1 5

2 3
2 2

x x   
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2 5

2 3
4

x x  

2x
5

4


2 2

2 5 5 5
2 3

4 4 4
x x

          
   


2

5 25
3

4 16
x

    
 


2

5 25 48

4 16
x

   
 


2

5 73

4 16
x

   
 


5 73

4 16
x   


5 73

4 16
x  


5 73

4 16
x  

5 73

4 16
x  


5 73

4 4
x  

5 73

4 4
x  


5 73

4
x




5 73

4
x




22 7 3 0x x  
22 7 3 0x x  

 22 7 3x x  


2 7 3

2 2
x x  
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2 1 7 3

2
2 2 2

x x    
7 1 7 7

2 2
2 2 2 4

       



2 2

2 7 7 3 7
2

4 4 2 4
x x

           
   

2x
7

4


2

7 3 49

4 2 16
x

     
 

 22 22x xa a x a     


2

7 24 49

4 16
x

    
 


2

7 25

4 16
x

   
 


7 25

4 16
x   


7 5

4 4
x   


7 5

4 4
x   

7 5

4 4
x   


5 7

4 4
x  

5 7

4 4
x   


12

4
x 

2

4
x 

 3x 
1

2
x 

 i 2 3
3 0

4
x x    ii 22 5 3 0x x  

 iii 29 15 6 0x x  
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6 6 6 ....................  

6 6 6 ....................x    

 6x x 

  2
2 6x x 

 2 6x x 
 2 6 0x x  
 2 3 2 6 0x x x   

    3 2 3 0x x x   

    3 2 0x x  

  3 0x    2 0x  

 3x  2x  
3, 2x  

 i 22 4 0x x    ii 23 11 10 0x x  

 iii 25 6 2 0x x    iv 2 4 2 6 0x x  

 v 23 2 1 0x x    vi 2 4 3 0x x  

7 7 7 7.........  
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2 0ax bx c   , ,a b c

0a 
2x

2 0
b c

x x
a a

  


2 b c

x x
a a
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2 2.

2

b c
x x

a a
   2x


2 2

2 2.
2 2 2

b b c b
x x

a a a a

         
   


2 2

22 4

b c b
x

a a a

    
 


2 2

2

4

2 4

b ac b
x

a a

    
 


 22

2

4

2 4

b acb
x

a a

   
 


2

2

4

2 4

b b ac
x

a a


  


2 4

2 2

b b ac
x

a a

 
 


2 4

2 2

b b ac
x

a a


  


2 4

2

b b ac
x

a

  


23 7 1 0x x  

  1 2 1 2x x   

  1 2 1 2x x   

 22 2 1 0x x x   
 22 3 1 0x x  

2 0ax bx c  

2, 3, 1a b c   
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2 4

2

b b ac
x

a

  


   
 

2
3 3 4 2 1

2 2
x

      


3 9 8

4
x

 


3 1

4
x




3 1 4

4 4


 x

3 1 2

4 4


 x

1x
1

2
x

1
1,

2
x

 i 23 2 2 0x x    ii 2 2 1 0x x  

Discriminant of Quadratic
Equation

2 0ax bx c  
2 4

2

b b ac
x

a

  


2 4b ac
2 4D b ac   
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24 4 1 0x x  
24 4 1 0x x   2 0ax bx c  

4, 4, 1   a b c
2 4D b ac 

 2
4 4D    

16 16D  
0D 

22 5 5 0x x  
22 5 5 0x x  

2 0ax bx c  

2, 5, 5  a b c

 2 4D b ac 
25 4 5D    

25 40D  
15D  

23 2 8 2 0x x  
23 2 8 2 0x x   2 0ax bx c  

3, 2 8, 2a b c   

 2 4D b ac 

 2

2 8 4D    

4 8 24D   
32 24D  
8D 

 i 22 2 2 1 0x x    ii 216 24 9 0x x  

 iii 29 10 15 0x x    iv 2 16 64 0x x  
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Nature of Roots of Quadratic Equation

2 4D b ac 

D D

 2 0  ax bx c     a,b,c   0a    

2 4

2

b b ac
x

a

  


2 4b ac D 

2

b D
x

a

 


0D 

0

2

b
x

a

 


0

2

b
x

a

 


0

2 2

b b
x

a a

  
 

0

2 2

b b
x

a a

  
 

x

D=0 

D 
49D 

49

2

b
x

a

 


2 4D b ac   
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7

2

b
x

a

 


7

2

b
x

a

 


7

2

b
x

a

 


x

D>0 

D 
81D  

81

2

b
x

a

  


81

2

b
x

a

  


81

2

b
x

a

  


x

D<0 

2 4 4 0x x  
2 4 4 0x x   2 0ax bx c    

1, 4, 4a b c   
2 4D b ac 

 2
4 4D    

16 16D  
0D 
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2 5 6 0x x  
2 5 6 0x x   2 0ax bx c     

1, 5, 6a b c   
2 4D b ac 

 2
5 4D    

25 24D  
1D 

0D 

24 1 0x x  
24 1 0x x   2 0ax bx c     

4, 1, 1a b c   
2 4D b ac 

 2
1 4D    

1 16D  
15D  

 i 2 2 0x x    ii 22 1 0x x  

 iii 22 5 5 0x x    iv 22 2 6 3 0y y  

29 3 4 0x kx   k

29 3 4 0x kx  
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2 0ax bx c   9, 3 , 4a b k c  
2 4D b ac 

 2
3 4D k  

29 144D k 
0D 
29 144 0k  

29 144k

2 144

9
k

2 16k

4 k

k

k

 i 216 9 0x kx    ii 23 2 8 0x x k  

 iii k

 i 2 4 2 0x x    ii    1 2 1 0x x  

 iii 23 2 2 2 3 0x x    iv 2 4 0x x a  

 v 2 0x px qx  

 i 2 4 4 0x x    ii 22 2 2 0x x  

 iii 23 2 6 2 0x x    iv 2 2 5 1 0x x  

 v 23 2
1 0

5 3
x x  
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k

 i 22 10 0x x k    ii 2 5 0kx x k  

 iii 2 9
2 0

8
x kx    iv 29 16 0x kx  

 vi 2 4 1 0kx x  

 i 29 7 2 0x x    ii 26 2 0x x  

 iii 26 7 10 0x x    iv 22 9 7 0x x  

 v 2 7 5 0x x    vi 24 11 3x x 

 vii 29 4 0x    viii 23 10 8 3 0x x  

 ix 22 6 0x x    x 22 2 6 3 0x x  

f}?kkr lehdj.k ds ewy ,oa xq.kkadksa esa laca/k &
f}?kkrh; cgqin esa geus cgqin ds 'kwU;d ,oa xq.kkadksa esa laca/k ns[kk Fkk] ogh laca/k

f}?kkrh; lehdj.kksa ds ewyksa ,oa xq.kkadksa esa Hkh gksrk gSA

ekuk lehdj.k 2 0ax bx c    ds ewy   ,oa  gSa ]tgk¡ 0; , ,a a b c okLrfod la[;k

gSA rc    0x x    ;k  2 0x x      oxZ lehdj.k gksxkA-------------------

------¼1½ oxZ lehdj.k 2 0ax bx c    dks fuEufyf[kr :i esa Hkh fy[kk tk ldrk gS&

2 0
b c

x x
a a

   -------------------------¼2½

ge ns[krs gSa fd lehdj.k ¼1½ o ¼2½ nksuksa gh ,d gh lehdj.k ds nks :i gSa vr% budh rqyuk
djus ij ge ikrsa gSa ]

ewyksa dk ;ksxQy 
b

a


  

rFkk ewyksa dk xq.kuQy 
c

a
 

mnkgj.k%&24- 2 5 24 0x x    ds ewyksa dk ;ksxQy ,oa xq.kuQy Kkr dhft,A

gy%& lehdj.k 2 5 24 0x x     dh rqyuk 2 0ax bx c    ls djus ij

1, 5, 24a b c    

 ewyksa dk ;ksxQy
b

a
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 ewyksa dk ;ksxQy
 5

1

 


5

1


5

 ewyksa dk xq.kuQy
c

a


 ewyksa dk xq.kuQy
24

1




24 

mnkgj.k%&25- 23 2 7 0x x    ds ewyksa dk ;ksxQy ,oa xq.kuQy Kkr dhft,A

gy%& lehdj.k 23 2 7 0x x    dh rqyuk 2 0ax bx c    ls djus ij

3, 2, 7a b c  

 ewyksa dk ;ksxQy
b

a




 ewyksa dk ;ksxQy
2

3




 ewyksa dk xq.kuQy
c

a


 ewyksa dk xq.kuQy
7

3


    lkspsa ,oa ppkZ djsa

ewy Kkr gksus ij D;k oxZ lehdj.k cuk;k tk ldrk gS\ Þcgqinß v/;k; dh
voèkkj.kkvksa ,oa ewy o xq.kkadksa ds laca/kksa ds vk/kkj ij oxZ lehdj.k ds cuk, tk ldus dh
laHkkoukvksa dh ppkZ vius lkfFk;ksa ls djsaA

ewy Kkr gksus ij f}?kkr lehdj.k cukuk%&
geus bl v/;k; esa vc rd f}?kkr lehdj.k fn, gksus ij mlds ewy Kkr djuk

lh[kk gSA ;fn fdlh  f}?kkr lehdj.k ds ewy irk gksa rc D;k ;g laHko gS fd ge ml
f}?kkr lehdj.k dks Kkr dj ldsaA

gk¡] ge f}?kkr lehdj.k ds ewyksa ds ;ksxQy ,oa xq.kuQy dh lgk;rk ls f}?kkr
lehdj.k dks Kkr dj ldrs gSa vFkkZr ewy fn, gksus ij ge f}?kkr lehdj.k Hkh cuk ldrs
gSaA
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;fn fdlh f}?kkr lehdj.k ds ewy   ,oa   gksa rc og f}?kkr lehdj.k
fuEufyf[kr gksxk &

 2 0x x     

vFkkZr~ 2x  (ewyksa dk ;ksx) x  ewyksa dk xq.kuQy 0
mnkgj.k%&26- og f}?kkr lehdj.k Kkr dhft, ftlds ewy 3 o &8 gSaA
gy%& ewy Kkr gksus ij cuus okyk f}?kkr lehdj.k

 2x  (ewyksa dk ;ksx) x  ewyksa dk xq.kuQy 0

    2 3 8 3 8 0x x        

    2 5 24 0x x    

 2 5 24 0x x  

mnkgj.k%&27- og f}?kkr lehdj.k Kkr dhft, ftlds ewy 
4

3
 o 

7

3
 gksaA

gy%& ewy Kkr gksus ij cuus okyk f}?kkr lehdj.k

 2x  (ewyksa dk ;ksx) x  ewyksa dk xq.kuQy 0


2 4 7 4 7

0
3 3 3 3

x x
       

 2 11 28
0

3 9
  x x

 29 33 28 0  x x

mnkgj.k%&28- og f}?kkr lehdj.k Kkr dhft, ftlds ewy  2 7  o  2 7 gSaA

gy%& ewy Kkr gksus ij cuus okyk f}?kkr lehdj.k

 2x  (ewyksa dk ;ksx) x  ewyksa dk xq.kuQy 0

    2 2 7 2 7 2 7 2 7 0x x         

 2 4 4 7 0x x       22
2 7 4 7  

 2 4 3 0x x  
mnkgj.k%&29- ;fn fdlh oxZ lehdj.k ds ewyksa dk ;ksxQy ¾ & 8 rFkk xq.kuQy ¾ 4
gksa rks oxZ lehdj.k cukb,A
gy%& ewy Kkr gksus ij cuus okyk f}?kkr lehdj.k

 2x  (ewyksa dk ;ksx) x  ewyksa dk xq.kuQy 0

  2 8 4 0x x   

 2 8 4 0x x  
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djds ns[ksa

oxZ ¼f}?kkr½ lehdj.k cukb, ftuds ewy fuEufyf[kr gaS &

(i)  2,3 (ii)  5, 3  (iii)  5, 3

iz'ukoyh & 5

1- oxZ lehdj.k cukb, ftuds ewyksa ds ;ksxQy o xq.kuQy fuEufyf[kr gSa &

(i)  ewyksa dk ;ksxQy 4  ewyksa dk xq.kuQy 12 

(ii)  ewyksa dk ;ksxQy 6 ewyksa dk xq.kuQy 9 

(iii)  ewyksa dk ;ksxQy 2 7 ewyksa dk xq.kuQy 8

(iv)  ewyksa dk ;ksxQy 
4

9
 ewyksa dk xq.kuQy 1

2- oxZ lehdj.k cukb, ftuds ewy fuEufyf[kr gSa&

(i)  7, 4 (ii)  5, 11  (iii)  2, 4 (iv)  12, 24

(v)
4 3

,
5 5


(vi) 4, 4 (vii) 

1 2
,

3 5


(viii)  8,3

(ix) 3 7, 3 7  (x)  6 5,6 5 

3- fuEufyf[kr oxZ ¼f}?kkr½ lehdj.kksa ds ewyksa ds ;ksxQy o xq.kuQy Kkr dhft, &

(i)  23 7 1 0x x   (ii)  22 2 3 0x x  

(iii)  23 5 2 0x x   (iv)  22 2 6 3 0x x  

(v)  2 6 6 0x x  

geus lh[kk

1- cgqi n ax2+bx+c, ?kkr 2 dk ,d pj dk cgqin gS] tgk¡ , ,a b c  okLrfod

la[;k,¡ vkSj 0a   gSA bls f}?kkrh; cgqin dgrs gSaA bl f}?kkrh; cgqin

dks 'kwU; ds cjkcj j[kus ij ;g lehdj.k 2 0ax bx c    cu tkrk gSA
pw¡fd lehdj.k esa ,d gh pj gS vkSj pj dh vf/kdre ?kkr 2 gS vr% bls
,d pj dk f}?kkr lehdj.k dgrs gSaA

2- f}?kkr lehdj.k dks oxZ lehdj.k Hkh dgrs gSaA

3- pj x esa fdlh f}?kkr lehdj.k dk ekud :i 2 0ax bx c    gS tgk¡

a,b,c okLrfod la[;k,¡ rFkk 0a   gSA
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4- 2 0ax bx c   ds :i ds f}?kkr lehdj.k ds nks gh ewy gksrs gSaA
5- , d  p j  x esa f}?kkr lehdj.k ds ewy xq.ku[kaMu ls rFkk f}?kkr lehdj.k

ds lw=
2 4

2

b b ac
x

a

  
   esa a,b,c ds eku j[kdj Hkh x ds eku izkIr

fd, tk ldrs gSaA
6- fdlh f}?kkr lehdj.k ds ewy  o  gksa rc og f}?kkr lehdj.k pj

x esa  2 0x x       gksrk gSA

¼;gk¡ dksbZ Hkh pj y, z vkfn ys ldrs gSaA½

7- ;fn oxZ lehdj.k 2 0ax bx c    ds ewy   o   gkas rks muds ewyksa ,oa
xq.kkadksa esa fuEufyf[kr laca/k gksrk gS &

ewyksa dk ;ksxQy 
b

a
 


 

rFkk ewyksa dk xq.kuQy 
c

a
   gksrk gSA

8- f}?kkr lehdj.k ds lw= esa 2 4D b ac   foHksnd gS ftlls ge ewyksa dh
izdf̀r ds ckjs esa tku ikrs gSaA

9- tc 2D b 4ac 0  >  vFkkZr D dk eku /kukRed gks rks oxZ
lehdj.k ds nksuksa ewy okLrfod o vleku gksrs gSaA

10- tc 2D b 4 ac 0    vFkkZr D dk eku 0 gks rks oxZ lehdj.k
ds nksuksa ewy okLrfod vkSj leku gksrs gSaA

11- tc 2D b 4ac 0  <  vFkkZr D dk eku _.kkRed gks rks oxZ
lehdj.k ds nksuksa ewy dkYifud vkSj vleku  gksrs gSaA

mÙkjekyk & 1

 1- (i) ] (iii) ] (v) ] (vi) ] (vii) ]  (x)  oxZ lehdj.k gSaA

mÙkjekyk & 2

 1- (i)  
3

2,
2

  x x lehdj.k ds ewy ugha gSaA

(ii) 2x  lehdj.k dk ewy gS ijUrq 3 x  lehdj.k dk ewy ugha gSaA

(iii) 3, 4x x    lehdj.k ds ewy ugha gSaA

(iv)
9

0,
4

x x   lehdj.k ds ewy gSaA
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(v) 3x  lehdj.k dk ewy gS ijUrq 2 3x    lehdj.k dk ewy ugha gSaA

 2- (i)  4, 2x x     (ii)  
3 7

,
2 3

x x       (iii) 7, 7x x 

            (iv)  0, 11x x             (v)  12, 12x x        (vi) 0, 1x x  

 3- 2x   lehdj.k dk ,d ewy ughssa gSA

 4- (i)  
2 1

,
3 3

x x        (ii)  
5

0,
4

x x     (iii)  
5

, 2
3

 x x

(iv)  
2

, 1
5

  x x               (v)  
2 1

,
3 2

   x x   (vi) 
2 3

,
43

  x x

(vii)  
1 1

,
2 5

  x x         (viii)  3 2, 2x x 

(ix)  ,  
b c

x x
a b

(x)  
1

5,
5

x x  

mÙkjekyk & 3

 i 1 33 1 33
,

4 4

     ii
5

, 2
3


  iii

3 19 3 19
,

5 5

 

 iv 2,3 2  v
1

, 1
3
  vi 3,1

1 29 1 29
,

2 2

 

mÙkjekyk & 4

 i  ii  iii  iv 16 4a  v 2 4p q
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 i  ii

 iii  iv

 v

 i
25

2
k   ii

5

2
k    iii 3k  

 iv 24k    vi 4k 

 i
2

, 1
9
  ii

1 2
,

2 3
  iii

5
2,

6
  iv

7
,1

2

 v    1 1
7 69 , 7 69

2 2
   vi

1
4,

3
  vii

2 2
,

3 3



 viii
12 2

,
3 3


 ix

3
2,

2
  x

6

2

mÙkjekyk & 5

 1- (i)  2 4 12 0x x   (ii)  2 6 9 0x x  

(iii)  2 2 7 8 0x x   (iv)  29 4 9 0  x x

 2- (i)  2 11 28 0x x   (ii)  2 16 55 0x x  

(iii)  2 2 8 0x x   (iv)  2 12 288 0x x  

(v)  2 1 12
0

5 25
  x x (vi) 2 8 16 0  x x

(vii) 215 2 0  x x (viii)  2 11 24 0x x  

(ix) 2 2 3 46 0x x   (x)  2 12 31 0x x  

 3- (i)  
7 1

,
3 3


(ii)  

3
1,

2
(iii)  

5 2
,

3 3



(iv)  
3

6,
2

(v)  6, 6 



la[;kvksa ds iSVu Z

uhps nh xbZ la[;kvksa dks nsf[k,&

2] 4] 6] 8] 10] -----------------------------------------------------------------------------

D;k vkidks blesa dqN fuf'pr Øe vFkok iSVuZ fn[kkbZ nsrk gS\

lyek & blesa izR;sd la[;k vius ls ckn dh la[;k ls 2 de gSA

eksgu & blesa izR;sd la[;k 2 dh Øeokj xq.kt gSA 2 dks 1 ls xq.kk djus ij 2] 2 dks 2
ls xq.kk djus ij 4] 2 dks 3 ls xq.kk djus ij 6 vkSj blh rjg vkxs ------------

tkWu & blesa igyh la[;k 2 dks nks xquk djus ij nwljh la[;k 4] nwljh la[;k 4 dk Ms<+
xquk djus ij rhljh la[;k 6 feyrh gSA

vki ns[k ldrs gSa fd tkWu ds iSVuZ esa izR;sd la[;k ds fy, vyx&vyx fu;e gksxk
tcfd lyek vkSj eksgu ds iSVuZ esa ,d gh fu;e ls lHkh la[;k,¡ cuasxhA

vc vki uhps nh xbZ la[;kvksa dks nsf[k,&

6] 11] 16] 21] ---------------------------------------------------

vki dg ldrs gSa fd blesa igyh la[;k dks NksM+dj izR;sd la[;k viuh fiNyh
la[;k esa 5 tksM+us ij feyrh gSA

D;k buesa dksbZ vkSj Hkh iSVuZ fey ldrk gS\ ¼ppkZ djsa½A

uhps la[;kvksa ds dqN vkSj mnkgj.k fn, tk jgs gSa&

1- &5] &7] &9] &11] &13] ----------------------

2- 4] 9] 14] 19] -----------------------

3- 3] 7] 11] 15] -------------------------

Js<+h D;k gS\

buesa vki ns[k ldrs gSa fd izR;sd J̀a[kyk dh la[;k,¡ vius ls fiNyh la[;k ls ,d
fuf'pr ek=k esa ?kVrh ;k c<+rh gS] igyh Jà[kyk esa la[;k nks&nks ls de gks jgh gS tcfd

lekUrj Js<+h
[ARITHMETIC PROGRESSION]

04
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nwljh esa 5 ls vkSj rhljh esa 4 ls c<+ jgh gSA ,slh la[;k Ük̀a[kyk,¡ ftuesa Øfed la[;kvksa ds
chp ,d fuf'pr laca/k gks Js<+h dgykrh gSA

djds ns[ksa

uhps nh xbZ l[a;kvksa dh izR;sd Js<+h esa D;k iSVuZ gS\ igpku dhft,&

¼1½ 4] 10] 16] 22] ---------------------------------------------

¼2½ 0] 3] 6] 9] ----------------------------------------------------

¼3½ &1] &3] &5] &7] -------------------------------------

lekarj Js<+h

vkius ns[kk fd Åij nh xbZ Js<+h esa igys in ds ckn izR;sd in] vius fiNys in esa
,d fuf'pr la[;k tksM+dj izkIr fd;k tkrk gSA la[;kvksa dh ,slh J̀a[kyk lekarj Js<+h ¼Arithmetic

Progression ;k A.P.½ dgykrh gS vkSj ;g fuf'pr la[;k lekarj Js<+h dk lkoZ varj ¼common

difference½ dgykrh gSA lkoZ varj /kukRed] _.kkRed ;k 'kwU; gks ldrk gSA

vkb, bl lekarj Js<+h ij fopkj djsa&

8] 13] 18] 23] ---------------------------------------------------

bl Js<+h dk izFke in 8 vkSj nwljk in 13 gS] rhljk in 18 vkSj pkSFkk in 23 gSA
izR;sd in esa 5 tksM+us ij vxyk in feyrk gS] blfy, bl lekarj Js<+h dk lkoZ varj 5 gSA

mnkgj.k%&1- lekarj Js<+h &7] &11] &15] &19] --------------- ds fy,

izFke in] pkSFkk in vkSj lkoZ varj Kkr dhft,A

gy%& izFke in = &7, pkSFkk in = &19

lkoZ varj = f}Rkh; in&izFke in

     = &11 – (–7)

     = –4

djds ns[ksa

1- uhps nh gqbZ la[;kvksa dh J̀a[kyk esa ls lekarj Js<+h Nk¡fV,

(i) 9, 16, 23, 30, -----------------

(ii) 11, 15, 18, 20, -----------------

(iii) 4, 13, 19, 28, -----------------

(iv) 0, -3, -6, -9, -----------------

(v) 2, 2, 2, 2, -----------------

(vi) 9
1 7 9 13

, , , ,......................
7 7 7 7



lekarj Js< +h 103

2- nh gqbZ lekarj Js<+h ds fy, izFke in vkSj lkoZ varj fyf[k,&

(i) 9, 12, 15, 18, -----------------

(ii) 2, 8, 14, 20, ------------------

(iii) 3, -2, -7, -12, ----------------

(iv) -5, 2, 9, 16, -----------------

(v) 0.4, 0.9, 1.4, 1.9, --------------

(vi) 5, 5, 5, 5, ---------------------

(vii)
1 5 9 13

, , , ,...........
3 3 3 3

vkxs ds in Kkr djuk

uhps ,d lekarj Js<+h nh xbZ gS&

3] 10] 17] -----------------------------------

 D;k ge blds vkxs ds in irk dj ldrs gSa\ lkspsa bl lekarj Js<+h dk vxyk ;kuh
pkSFkk in dSls Kkr djsaA

vthrk & rhljs in ;kuh 17 esa 7  lkoZ varj tksM+us ij 24 feyrk gS] ;gh bl Js<+h dk pkSFkk
in gSA

vc vki bl Js<+h ds vxys pkj in ;kuh ik¡pos] NBs] lkrosa] vkBosa in fyf[k,&

ik¡pok¡ in lkrok¡ in

NBok¡ in vkBok¡ in

djds ns[ksa

1- uhps nh xbZ lekarj Jsf<+;ksa ds vxys rhu in Kkr dhft,A

(i) 5, 11, 17, 23, -----------------

(ii) -11, -8, -5, -2, -----------------

(iii)
4 7 10 13

, , , ,......................
9 9 9 9

(iv) 0, 9, 18, 27, -----------------
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lekarj Js<+h dks O;kid :i esa O;Dr djuk

geus ;gk¡ dbZ lekarj Jsf<+;k¡ ns[khaA izR;sd esa izFke in vkSj ,d lkoZ varj gSA ;fn
ge lekarj Js<+h ds igys in ;k izFke in dks a vkSj lkoZ varj dks d ls O;Dr djsa] rks ge
vkxs ds lHkh in a vkSj d ds vk/kkj ij crk ldrs gSaA lekarj Js<+h dk nwljk in] igys in
esa lkoZ varj d tksM+us ij feysxk ;kuh nwljk in a+d gksxkA blh rjg nwljs in a+d esa d
tksM+us ij rhljk in a+d+d izkIr gksxkA vki lekarj Js<+h dks bl rjg fy[k ldrs gSa&

a, a + d, a + d + d, a + d + d + d, ...............

    ;k

a, a + d, a + 2d, a + 3d, .........................

bls lekarj Js<+h dk O;kid :i dgrs gSaA inksa dh la[;k ifjfer gksus ij bls ifjfer
lekarj Js<+h dgrs gSa vkSj inksa dh la[;k vifjfer gksus ij ;g vifjfer lekarj Js<+h
dgykrh gSA

vki ns[k ldrs gSa fd mnkgj.k ¼1½ esa nh xbZ lekarj Js<+h 7] 11] 15] 19] ----------------
esa inksa dh la[;k vifjfer gS] blfy, ;g vifjfer lekarj Js<+h gSA

djds ns[ksa

1- ,d vifjfer lekarj Js<+h cukb,] ftldk izFke in 5 vkSj lkoZ varj 3 gksA

2- 5 inksa okyh nks ifjfer lekarj Jsf<+;k¡ cukb,A

3- 10 inksa okyh fdlh ifjfer lekarj Js<+h dh lcls cM+h lnL; la[;k dkSulh  gksxh
;fn a=11 vkSj d=6 \

uksV %& lkoZ varj dk ges'kk izkdr̀ la[;k gksuk vko';d ugha gSA lkoZ varj dksbZ
Hkh okLrfod la[;k gks ldrh gSA

mnkgj.k%&2- fdlh lekarj Js<+h dk izFke in a=10, lkoZ varj d= -3 gks] rks Js<+h ds izFke
rhu in fyf[k,A

gy%&

izFke in a=10

lkoZ varj d= -3

f}rh; in = a+d

= 10 + (-3)

= 7

rr̀h; in = a+2d

= 10+2(-3)
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= 10-6

= 4

vr% Js<+h ds izFke rhu in 10] 7] 4 gSA

lekarj Js<+h ds igys in ;k izFke in dks a
1
 ls] f}rh; in dks a

2
 ls]

rr̀h; in dks  a
3
 ls]--------------] n osa in dks a

n
  ls rFkk lkoZ varj ¼common

difference½ dks d ls O;Dr djsa] rks lekarj Js<+h dks a
1
,a

2
,a

3
,......a

n
 ls O;Dr dj

ldrs gSa

bl fLFkfr esa lkoZ varj d=a
2
-a

1
=a

3
-a

2
=.....a

n
-a

n-1
A

mnkgj.k%&3- la[;kvksa dh fuEufyf[kr J̀a[kykvksa esa ls dkSu&dkSu lh lekarj Js<+h esa gS\
lekarj Js<+h ds vxys nks in fyf[k,A

(i) 9, 27, 81, ............................

(ii) 4, 4 3, 4 2 3,4 3 3,................  

(iii) 1, -1, -3, -5, .......................................

(iv) 0.2, 0.22, 0.222, 0.2222, .........................

gy%&

(i) a
1
=9, a

2
=27, a

3
=81

a
2
-a

1
 = 27 - 9 = 18

a
3
-a

2
 = 81-27 =54

pw¡fd] 3 2 2 1,a a a a   blfy, nh xbZ la[;kvksa dh J̀a[kyk ,d lekarj Js<+h ugha gSA

(ii) 1 2 3 44, 4 3, 4 2 3, 4 3 3,a a a a      

2 1 4 3 4 3a a    

3 2 4 2 3 (4 3) 3a a     

4 3 4 3 3 (4 2 3) 3a a     

p¡wafd izR;sd ckj 1k ka a  ¼tgk¡ k=1,2,3......½ leku gh gS] blfy, nh xbZ la[;kvksa

dh J̀a[kyk ,d lekarj Js<+h gS] ftldk lkoZ varj 3d   gSA bl Js<+h ds vxys nks in

(4 3 3) ( 3) 4 4 3     vkSj

(4 4 3) ( 3) 4 5 3     gaSA

¼iii½ 1 2 3 41, 1, 3, 5a a a a      

2 1 1 1 2a a     
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3 2 3 ( 1) 2a a      

4 3 5 ( 3) 2a a      

pw¡fd izR;sd ckj 1k ka a  ¼tgk¡ k=1,2,3......½ leku gh gS] blfy, nh xbZ la[;kvksa

dh J̀a[kyk ,d lekarj Js<+h gS] ftldk lkoZ varj d=2 gSA  bl Js<+h ds vxys nks in

5 ( 2) 7      vkSj 7 ( 2) 9      gSaA

(iv) 1 2 3 40.2, 0.22, 0.222, 0.2222a a a a   

2 1 0.22 0.2 0.02a a   

3 2 0.222 0.22 0.002a a   

pw¡fd 3 2 2 1a a a a    blfy, nh xbZ la[;kvksa dh J̀a[kyk ,d lekarj Js<+h ugha gSA

lekarj Js<+h dk n ok¡ in

eku yhft, fd 1 2 3, , , ..........a a a ,d lekarj Js<+h gS] ftldk izFke in a gS vkSj lkoZ

varj d gS] rc

izFke in 1a a

f}rh; in 2 (2 1)a a d a d    

rr̀h; in 3 2 (3 1)a a d a d    

pkSFkk in 4 3 (4 1)a a d a d    

ik¡pok¡ in 5 4 (5 1)a a d a d    

mi;qZDr iSVuZ dks ns[kdj vki dg ldrs gSa fd

n ok¡ in ( 1)na a n d  

;fn fdlh lekarj Js<+h esa m in gSa] rks a
m
 blds vafre in dks O;Dr djrk gSA vafre in

dks l  ls Hkh O;Dr fd;k tkrk gSA

vkb,] bls dqN mnkgj.kksa ls le>sa&

mnkgj.k%&4- lekarj Js<+h 4]7]10]13 --------- dk 10 ok¡ in Kkr dhft,&

gy%&

;gk¡ 4, 7 4 3a d    vkSj 10n 

10 (10 1)a a d    [n ok¡ in ( 1)na a n d   ]

= 4 + 9  3
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= 4 + 27

= 31

mnkgj.k%&5- lekarj Js<+h 2]6]10]--------- esa m in gaSA vafre in Kkr dhft,A

gy%& ;gk¡ izFke in a=2, lkoZ varj d=6-2=4 vkSj inkas dh la[;k m gSA blfy, vafre in
m gksxkA vr% n=m

m ok¡ in a
m
=a+(m-1)d [n ok¡ in ( 1)na a n d   ]

   a
m
=2+(m-1)4

     = 2+4m-4

    =4m-2

djds ns[ksa

1- lekarj Js<+h 3]5]7]---------------- esa 15 in gSaA vafre in Kkr dhft,A

2- lekarj Js<+h &9]&5]&1]------------ dk vafre in 67 gS rks Js<+h esa fdrus in gaS\

3- lekarj Js<+h 10] 15] 20] -------------- dk m ok¡ vkSj p ok¡ in Kkr dhft,A

vkb,] ,sls dqN vkSj mnkgj.kksa dks le>sa&

mnkgj.k%&6- D;k lekarj Js<+h 5]11]17]23]--------------- dk dksbZ in 301 gS\ dkj.k lfgr
fyf[k,A

gy%&

;gk¡ a=5, d=11-5=6,

ekuk n ok¡ in 301 gS vFkkZr~  a
n
=301

gesa n dk eku Kkr djuk gSA

( 1)na a n d   

301 = 5 + (n–1)6

301=5+6n–6

301 = 6n–1

6n = 302

302

6
n 

151

3
n

pw¡fd n inksa dh la[;k gS] vr% ,d /kukRed iw.kkZad gksuk pkfg,A blfy, 301 nh xbZ lekarj
Js<+h dk dksbZ in ugha gSA
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mnkgj.k%&7- ,d lekarj Js<+h esa 50 in gSa] ftldk rhljk in 12 gS vkSj vafre in 106
gSA bldk 29 ok¡ in Kkr dhft,A

gy%&

ekuk lekarj Js<+h dk izFke in  a vkSj lkoZ varj d gSA

rhljk in    = 12

a
3 
= 12

;k] a + (3–1) d = 12

;k] a + 2d = 12 ........... (1)

vkSj vafre ipklok¡ in = 106

50 ok¡ in = 106

           50 106a 

a + (50–1) d = 106

a + 49d = 106 .................. (2)

lehdj.k ¼2½ esa ls lehdj.k ¼1½ dks ?kVkus ij

a   +  49d = 106

a   +  2d = 12
             

47d = 94

94

47
d 

d = 2 .................(3)

lehdj.k ¼3½ ls d dk eku lehdj.k ¼1½ esa j[kus ij

a+ 2 (2) = 12

a+ 4 = 12

a = 124

a = 8 ...............(4)

lekarj Js<+h dk 29 ok¡ in = a+ (29–1)d

= 8 + (28)(2)

=8+56

=64

blfy, lekarj Js<+h dk 29ok¡ in 64 gSA
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djds ns[ksa

1- ,d lekarj Js<+h esa 50 in gSa] ftldk rhljk in 12 gS vkSj vafre in 106 gSA bl
Js<+h dk 21 ok¡ in Kkr dhft,A

2- ,d lekarj Js<+h dk izFke in 10 vkSj lkoZ varj &3 gSA 11 ok¡ in Kkr dhft,A

lekarj Jsf<+;k¡ dbZ rjg ds loky gy djus esa Hkh enn dj ldrh gSaA vkb,] bls
Hkh dqN mnkgj.kksa ls le>sa&

mnkgj.k%&8- nks vadkas okyh fdruh la[;k,¡ 5 ls foHkkT; gSa\

gy%&

5 ls foHkkT; gksus okyh nks vadksa dh la[;kvksa dh J`a[kyk fuEukuqlkj gS&

10] 15] 20] ---------] 95

;g ,d lekarj Js<+h gS] ftldk izFke in a=10] lkoZ varj d=5 vkSj n ok¡ in a
n
=95

pw¡fd n ok¡ in ( 1)na a n d  
95 = 10 + (n–1) 5

95 = 10 + 5n –5

95 = 5+5n

5n = 95 – 5

90

5
n 

n = 18

blfy, 5 ls foHkkT; nks vadksa okyh 18 la[;k,¡ gSaA

mnkgj.k%&9- T;ksfr us 1997 esa 5000 #i;s ds ekfld osru okys in ij dk;Z vkjaHk fd;k
vkSj izR;sd o"kZ 200 #i;ss dh osru òf) izkIr dhA fdl o"kZ esa mldk osru 7000 #i;s gks
x;k\

gy%&

o"kZ 1997] 1998] 1999] 2000] -------- esa ekfld osru ¼#i;s esa½ gS

5000] 5200] 5400] 5600 -------

;g ,d lekarj Js<+h gS] D;ksafd fdUgha nks Øekxr inksa dk varj 200 gS] blfy, lkoZ
varj d=200 vkSj izFke in a=5000

ekuk n o"kksZa esa T;ksfr dk osru 7000 #i;s gks x;kA
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rc

a
n

= 7000

a +  (n – 1)d = 7000

5000 + (n–1) 200 = 7000

(n–1) 200 = 7000 – 5000

(n–1) 200 = 2000

n – 1 =
2000

200

n – 1 = 10

n = 11

blfy, X;kjgosa o"kZ esa vFkkZr~ 2007 esa T;ksfr dk osru 7000 #i;s gks x;kA

vHkh rd vkius ,sls mnkgj.k gy fd, ftuesa la[;kvksa ls cuh J̀a[kyk,¡ lekarj Js<+h
cukrh gaSA vc dqN ,sls mnkgj.k gy djsaxs ftuesa v{kj la[;kvksa ¼tSls p,q,r bR;kfn½ ls cuh
Jà[kyk,¡ lekarj Js<+h cukrh gaSA

mnkgj.k%&10- ,d lekarj Js<+h dk p ok¡ in q vkSj q ok¡ in p gS] rks Js<+h dk m ok¡ in Kkr
dhft,A

gy%&

eku yhft, lekarj Js<+h dk izFke in a vkSj lkoZ varj d gSA

;gk¡]lekarj Js<+h dk p ok¡ in = q

a+(p-1)d = q .............(1)

lekarj Js<+h dk q ok¡ in = p

a+(q-1)d = p .............(2)

lehdj.k ¼1½ esa lehdj.k ¼2½ dks ?kVkus ij

a  + (p–1)d = q

a  + (q–1)d = p

  ?kVkus  ij            

[(p – 1) – (q – 1)]d = q – p

     [p – 1 – q + 1]d = q – p

                (p – q) d = q – p

   d = 
( )

( )

p q

p q

 


  d = –1 -----¼3½
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lehdj.k ¼3½ ls d dk eku lehdj.k ¼1½ esa j[kus ij

a + (p–1) (–1) = q

    a = q+ (p–1)

 a = q+ p – 1 -----(4)

Js<+h dk m ok¡ in a
m

= a + (m–1)d

= (p+q–1) + (m–1) (–1)

= p + q – 1 – m + 1

= p + q – m

    blfy, Js<+h dk m ok¡ in = p + q – m

ç’ukoyh 1

1- lgh fodYi pqudj dkj.k lfgr fyf[k,&

¼i½ nh xbZ lekarj Js<+h dk izFke in vkSj lkoZ varj gS&

3 1 1 3
, , , ,..........

2 2 2 2
 

¼a½ 
1 1

,
2 2
 ¼b½ 

3
, 1

2
 ¼c½ 

3 1
,

2 2
 ¼d½ 

3
, 1

2




¼ii½ fdlh lekarj Js<+h dk izFke in &2 vkSj lkoZ varj &2 gS rks pkSFkk in gksxk&

¼a½ 0 ¼b½ &2 ¼c½ &4 ¼d½ &8

¼iii½ lekarj Js<+h 7]13]19]---- dk 15 ok¡ in gksxk&

¼a½ 91 ¼b½ 97 ¼c½ 112 ¼d½ 90

¼iv½ fdlh lekarj Js<+h dk izFke in 4 vkSj lkoZ varj &4 gS rks n ok¡ in
gksxk&

(a) 8 – 2n (b) 4 – 2n (c) 8 – 4n (d) 8 – 8n

¼v½ lekarj Js<+h 3] 8] 13] 18---- dk dkSu&lk in 78 gS\

¼a½ 15 ok¡ ¼b½ 16 ok¡ ¼c½ 17 ok¡ ¼d½ 18 ok¡

2- fuEufyf[kr Jsf<+;ksa esa dkSu&lh lekarj Js<+h gS dkj.k Hkh crkb,&

¼a½ 2 3 4, , , ,.....a a a a

¼b½ 2, 8, 18, 32,....
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¼c½ 2 2 2 2 21 ,3 ,5 ,7 ,9 ,....

¼d½ 0, 4, 8, 12,....  

¼e½ 
1 1

16,18 , 20 , 23,......................
2 2

3- lekarj Js<+h 9]5]1]&3]------------- dk 10 ok¡ in Kkr dhft,A

4- lekarj Js<+h 100] 70] 40]-------- dk 40ok¡ in Kkr dhft,A

5- lekarj Js<+h 
1 4 7
, , ,.............

9 9 9
 dk n ok¡ in Kkr dhft,A

6- lekarj Js<+h 950] 900] 850] -------------- dk m ok¡ in Kkr dhft,A

7- lekarj Js<+h 8]15]22] ------------- dk vafre in 218 gSA inksa dh la[;k Kkr dhft,A

8- 27] 24] 21] ------------ dk dkSu&lk in 'kwU; gS\

9- ;fn nks lekarj Jsf<+;ksa dk lkoZ varj leku gS vkSj buds 99 osa inksa dk varj 99
gS] rks buds 999 osa inksa dk varj D;k gksxk\ dkj.k Hkh crkb,A

10- Qwyksa dh ,d D;kjh dh igyh iafDr esa 23 ikS/ks gSa] nwljh iafDr esa 21 ikS/ks gSa] rhljh
iafDr esa 19 ikS/ks gSa] bR;kfnA bl D;kjh dh vafre iafDr esa 5 ikS/ks gSaA D;kjh esa dqy
fdruh iafDr;k¡ gSa\

11- lat; us o"kZ ds izFke lIrkg esa 5 #i;s dh cpr dh vkSj fQj viuh lkIrkfgd
cpr 1-75 #i;s c<+krk x;kA ;fn n osa lIrkg esa mldh lkIrkfgd cpr 20-75
#i;s gks tkrh gS] rks n dk eku Kkr dhft,A

12- D;k lekarj Js<+h 
1

18,15 ,13,........
2

 dk ,d in &47 gS\ ;fn gk¡ rks dkSulk in gS\

13- ;fn fdlh lekarj Js<+h dk 11 ok¡ in 38 vkSj 16 ok¡ in 73 gS] rks bl Js<+h dk
31 ok¡ in Kkr dhft,A

14- fdlh lekarj Js<+h dk 12 ok¡ in mlds 5 osa in ls 14 vf/kd gS vkSj nksuksa inksa
dk ;ksx 36 gS] rks bl Js<+h dk m ok¡ in Kkr dhft,A

15- lekarj Js<+h 3]15]27]39] -------- dk dkSulk in mlds 54 osa in ls 132 vf/kd gksxk\

16- fdlh lekarj Js<+h ds pkSFks vkSj vkBosa inksa dk ;ksx 24 gS rFkk NBs vkSj nlosa inksa
dk ;ksx 44 gSA bl lekarj Js<+h ds izFke rhu in Kkr dhft,A

17- rhu vadksa okyh fdruh la[;k,¡ 3 ls foHkkT; gSa\

18- lekarj Js<+h 3]8]13] -----] 253 esa vafre ls 10 ok¡ in Kkr dhft,A
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19- ,d lekarj Js<+h dk p ok¡ in 
1

q  vkSj  q ok¡ in 
1

p  gS] rks fl) dhft, fd Js<+h

ds ( )pq osa in dk eku 1 gSA

20- ;fn fdlh lekarj Js<+h dk p ok¡ in q, q ok¡ in p gks rks fl) dhft, fd

( )p q ok¡ in 'kwU; gSA

21- ;fn a,b,c fdlh lekarj Js<+h ds Øe'k% p osa] q osa vkSj r osa in gSa] rks fl) dhft,
fd&

( ) ( ) ( ) 0a q r b r p c p q     

22- n ds fdl eku ds fy,] lekarj Jsf<+;ksa 63]65]67]------ vkSj 3]10]17---- ds n osa in
cjkcj gksaxs\

leakrj ek/;

eku yhft, rhu jkf'k;k¡ a, A, b lekarj Js<+h esa gS] rks chp dh jkf'k A dks
nks jkf'k;ksa a vkSj b dk lekarj ek/; (Arithmetic Mean) dgrs gSaA

pw¡fd a, A, b  lekarj Js<+h esa gaS] blfy,

A – a = b – A

A + A = b + a

2A = a+ b

A =
2

a b

blfy, vki dg ldrs gSa fd nks jkf'k;ksa dk lekarj ek/;] mu nksuksa jkf'k;ksa ds
;ksxQy dk vk/kk gksrk gSA vkb, ,d mnkgj.k ls bls le>saA

mnkgj.k%&11-  2 1  vkSj 2 1  dk lekarj ek/; Kkr dhft,A

gy%&

lekarj ek/;
( 2 1) ( 2 1)

2

  


( 2 1) ( 2 1)

2

  


2 2

2


2
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nks jkf'k;ksa a vkSj b ds chp lekarj Js<+h dk fuekZ.k

 ge pkgsa rks fdUgha Hkh nks jkf'k;ksa ds chp u;h la[;k,¡ Mkydj lekarj Js<+h cuk
ldrs gSaA blds fy, gesa chp esa inksa dh la[;k ds fglkc ls lkoZ varj d ysuk gksxkA eku

yhft, nks jkf'k;ksa a vkSj b ds chp n in 1 2 3, , ,.... nA A A A  izfo"V djus gSaA rc

1 2 3, , , ,.... ,na A A A A blekarj Js<+h esa gksaxs vkSj bl lekarj Js<+h dk izFke in a, vafre in

b vkSj inksa dh la[;k (n+2) gksxhA

eku yhft, bl lekarj Js<+h dk lkoZ varj d gS]

rks vafre in   ( 2 1)b a n d     [n ok¡ in ( 1)na a n d   ]

( 1)b a n d  

( 1)b a n d  

   
1

b a
d

n






blfy,       1 1

b a
A a d a

n


   



      2 2 2
1

b a
A a d a

n

       

           3 3 3
1

b a
A a d a

n

       

mi;qZDr iSVuZ dks ns[kdj dg ldrs gSa fd

n ok¡ in    
1n

b a
A a nd a n

n

       

vkb,] bls dqN mnkgj.kksa ls le>saA

mnkgj.k%&12-  11 vkSj &5 ds chp 3 inksa dk fuos'k djrs gq, lekarj Js<+h dk fuekZ.k
dhft,A

gy%&

ekuk 11 vkSj &5 ds chp 3 in A
1
,A

2
,A

3
 gSaA blfy, 11] A

1
,A

2
,A

3
, -5 lekarj

Js<+h esa gaSA bl lekarj Js<+h dk izFke in a=11,  5 ok¡ in = -5 gSA eku yhft, bl lekarj
Js<+h dk lkoZ varj d  gSA
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5 ok¡ in = a + 4d [n ok¡ in ( 1)na a n d   ]

–5 = 11 + 4d
–5–11 = 4d
4d = –16

d =
16

4



d = –4

vr%        A
1
 = a + d

= 11 + (–4)

= 7

    A
2
 = a + 2d
= 11 + 2 (–4)
= 11 – 8
= 3

    A
3
 = a + 3d
= 11 + 3 (–4)
= 11 – 12
= –1

blfy, 11 vkSj &5 ds chp rhu in 7]3]&1 gSa vkSj ftuls fuEufyf[kr lekarj
Js<+h curh gS&

11] 7] 3] &1] &5

mnkgj.k%&13-  2 vkSj 41 ds chp n in gSaA 2 vkSj 41 ds chp  ds pkSFks o (n-1) osa inkas
dk vuqikr 2:5 gSA rks n dk eku crkb,A

gy%&

eku yhft, 2 vkSj 41 ds chp n in A
1
,A

2
,A

3'
.....A

n
 gSa rc 2, A

1
,A

2
,A

3'
.....A

n'

41 lekarj Js<+h esa gSa] ftldk izFke in a=2 vkSj (n+2) ok¡ in 41 gSA

eku yhft, Js<+h dk lkoZ varj d gSA rc

(n+2) ok¡ in = 41

     2 ( 2 1) 41n d    [n ok¡ in a
n
=a+(n-1)d]

              2 + (n + 1)d = 41
                      (n+1)d = 41–2

                               d = 
39

1n 
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iz'ukuqlkj]

 
4

n 1

A 2

n A 5

J<s +h dk pkFS kk in

J<s +h dk ok¡ in 



4 2

( 1) 5




 
a d

a n d

5a+20d = 2a+2(n1)d

5a2a = 2(n1)d20d

3a = (2n2)d20d

3a = (2n220)d

3a = (2n22)d

3(2) = (2n-22) 
39

1
 
  n

(a vkSj d dk eku j[kus ij½

6(n+1) = 39(2n-22)

6n+6 = 78n-858

6+858 = 78n-6n

864 = 72n

n =
864

72

n = 12

ç’ukoyh  2

1-
1

2
vkSj 

1

2
 dk lekarj ek/; Kkr dhft,A

2- x2+3xy vkSj y2-3xy dk lekarj ek/; Kkr dhft,A

3- nks la[;kvksa dk lekarj ek/; 7 vkSj xq.kuQy 45 gSA la[;k,¡ Kkr dhft,A

4- nks la[;kvksa dk lekarj ek/; 6 vkSj muds oxksZa dk ;ksx 90 gSA la[;k,¡ Kkr
dhft,A

5- &4 vkSj 10 ds chp 6 in fuos'k djrs gq, lekarj Js<+h dk fuekZ.k dhft,A

6- 11 vkSj &7 ds chp 5 in fuos'k djrs gq, lekarj Js<+h dk fuekZ.k dhft,A
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7- ;fn fdlh lekarj Js<+h ds posa o qosa inksa dk ek/;] rosa o sosa inksa ds ek/; ds cjkcj
gks] rks fl) dhft, fd p+q = r+s

8- 7 vkSj 49 ds chp n in gSaA ;fn ik¡posa vkSj (n-1) osa inksa dk vuqikr 5%4 gks] rks
n dk eku Kkr dhft,A

lekarj Js<+h dk ;ksx

lekarj Js<+h 5]7]9]11]13]----------- ds izFke rhu inksa dk ;ksx S
3
 ls O;Dr djsa rks

S
3
 =  5+7+9=21

bl lekarj Js<+h ds igys pkj inksa dk ;ksx irk djus ds fy, vki blds igys
pkj in ;kuh 5] 7] 9 vkSj 11 dk ;ksx djsaxsA bl rjg ls igys pkj inksa dk ;ksx 32 izkIr
gksxkA ijUrq ;fn vkidks bl Js<+h ds igys 90 inksa dk ;ksx irk djuk gks rks Js<+h ds igys
90 inksa dks tksM+uk iM+sxkA ;g cgqr yack gksxkA fdUrq vki bl Js<+h ds izFke in a, lkoZ
varj d vkSj inkas dh la[;k n irk djds  igys n inksa dk ;ksx Kkr dj ldrs gS&

eku yhft, lekarj Js<+h dk izFke in a vkSj lkoZ varj d gS] blfy,

a, a+d, a+2d, ............

lekarj Js<h gSA

ekuk lekarj Js<+h ds izFke rhu inksa dk ;ksx S
3 
gS] rks

S
3 
= a+(a+d)+(a+2d) .....(1)

inksa dk ;ksx foijhr Øe esa fy[kus ij

S
3 
= (a+2d)+(a+d)+a .....¼2½

lehdj.k ¼1½ vkSj ¼2½ dks inksa ds vuqlkj tksM+us ij

32 [ ( 2 )] [( ) ( )] [( 2 ) ]S a a d a d a d a d a         

32 [2 2 ] [2 2 ] [2 2 ]S a d a d a d     

32 3[2 2 ]S a d 

3

3
[2 (3 1) ]

2
S a d   .....¼3½

ekuk lekarj Js<+h ds izFke pkj inksa dk ;ksx S
4 
gS] rks

S
4 
= a+(a+d)+(a+2d)+(a+3d) .....(4)

inksa dk ;ksx foijhr Øe esa fy[kus ij

S
4 
=(a+3d)+(a+2d)+(a+d)+a .....¼5½

lehdj.k ¼4½ vkSj ¼5½ dks inksa ds vuqlkj tksM+us ij
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42 [ ( 3 )] [( ) ( 2 )] [( 2 ) ( )] [( 3 ) ]S a a d a d a d a d a d a d a             

42 [2 3 ] [2 3 ] [2 3 ] [2 3 ]S a d a d a d a d       

42 4[2 3 ]S a d 

4

4
[2 (4 1) ]

2
S a d   .....¼6½

blh rjg ls

5

5
[2 (5 1) ]

2
S a d   .....¼7½

6

6
[2 (6 1) ]

2
S a d   .....¼8½

mi;ZqDr lehdj.kksa ¼3½] ¼6½] ¼7½] ¼8½ds iSVuZ dks ns[kdj vki dg ldrs gSa fd
lekarj Js<+h ftldk izFke in a vkSj lkoZ varj d gS] ds izFke n inksa dk ;ksx S

n
 gks rks

[2 ( 1) ]
2n

n
S a n d  

fuxeu }kjk Js<+h dk ;ksx fudkyuk

eku yhft, lekarj Js<+h dk izFke in a vkSj lkoZ varj d gS] blfy,

a, a+d, a+2d, ............

lekarj Js<+h gSA

lekarj Js<+h dk n ok¡ in a+(n-1)d gSA ekuk S
n
 bl lekarj Js<+h ds izFke n inksa

dk ;ksx gSA blfy,

S
n
=a+(a+d)+(a+2d)+ .......+[a+(n-2)d] +[a+(n-1)d] .....(1)

inksa dks foijhr Øe esa fy[kus ij vki izkIr djsaxs

S
n
= [a+(n-1)d]+[a+(n-2)d]+ .......+(a+d)+a .....(2)

lehdj.k ¼1½ vkSj ¼2½ dks inksa ds vuqlkj tksM+us ij

[ ( 1) ] [( ) ( 2) ]n nS S a a n d a d a n d          

[( 2 ) ( 3) ] .......................................a d a n d    
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.......... [ ( 2) ( )] [ ( 1) ]a n d a d a n d a        

2 {2 ( 1) ] [2 ( 1) ] ...........nS a n d a n d       .......... [2 ( 1) ]a n d  

mi;qZDr lehdj.k ds nkfgus i{k esa inksa dh la[;k n gS ¼D;ksa\½

2S
n 
= n[2a+(n–1)d]

[2 ( 1) ]
2n

n
S a n d  

blfy, fdlh lekarj Js<+h ds igys n inksa dk ;ksx

[2 ( 1) ]
2n

n
S a n d  

bls bl rjg ls Hkh fy[k ldrs gSa&

[ ( 1) ]
2n

n
S a a n d   

[ ]
2 n

n
a a 

;fn fdlh lekarj Js<+h esa dsoy n gh in gksa] rks n ok¡ in a
n
 gh vafre in gksxk ;kuh

na l ] ;gk¡ vafre in ds fy, v{kj l mi;ksx djsaxsA

bl ifjfLFkfr esa lekarj Js<+h ds n inksa dk ;ksxQy

( )
2n

n
S a l 

djds ns[ksa

1- D;k fdlh lekarj Js<+h ds izFke n inksa ds ;ksx S
n
 vkSj izFke (n-1) inksa ds ;ksx

S
n-1
 dk varj] Js<+h ds n osa in ds cjkcj gksrk gS\

2- ;fn fdlh lekarj Js<+h ds izFke n inksa dk ;ksx S
n
=4n-n2 gS rks D;k blds izFke

in dk eku Kkr dj ldrs gSa\ D;k ;g S
1
 gS\ bl Js<+h ds izFke nks inksa dk ;ksx

D;k gS\ nwljk in D;k gS\ blh rjg ls rhljs] pkSFks] iUnzgosa vkSj n osa in Kkr
dhft,A
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mnkgj.k%&14-  lekarj Js<+h 5]1]&3]--------- ds 17 inksa dk ;ksxQy Kkr dhft,A

gy%&

;gk¡ izFke in a=5, lkoZ varj d=4 inksa dh la[;k n=17 gSA

ge tkurs gSa fd

S
n

=
2

n
 [2 ( 1) ]a n d 

S
17  

=
17

[2(5) (17 1)( 4)]
2

  

=
17

[10 (16)( 4)]
2

 

=
17

(10 64)
2



=
17

( 54)
2



= –459

blfy, nh gqbZ lekarj Js<+h ds 17 inksa dk ;ksx &459 gSA

mnkgj.k%&15- fdlh lekarj Js<+h ds izFke 14 inkas dk ;ksx 1050 gS rFkk bldk izFke in
10 gS] rks 20 ok¡ in Kkr dhft,A

gy%&

;gk¡ a=10, n=14, S
14

=1050

ge tkurs gSa fd

S
n

= [2 ( 1) ]
2

n
a n d 

1050 =
14

[2(10) (14 1) ]
2

d 

1050 = 7 (20+13d)

1050 = 140 + 91d

91d = 1050 – 140

91d = 910

d =
910

91
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d = 10

blfy, 20 ok¡ in a
20

=10+(20-1)(10)

[  n ok¡ in a
n
=a+(n-1)d]

a
20

=10+190=200

blfy, 20 ok¡ in 200 gSA

mnkgj.k%&16- 100 vkSj 200 ds chp dh fo"ke la[;kvksa dk ;ksxQy Kkr dhft,A

gy%&

100 vkSj 200 ds chp dh fo"ke la[;k,¡ gSa

101] 103] 105] ---------------------------199

la[;kvksa dh mi;qZDr J̀a[kyk ,d lekarj Js<+h gSA ¼D;ksa\½

bl lekarj Js<+h dk izFke in a=101, vafre in l =199, lkoZ varj d=2

eku yhft, bl lekarj Js<+h ds inksa dh la[;k n gS] rc

n ok¡ in = 199

a+(n1)d = 199
101+(n1)(2) = 199

2n2 = 199101
2n2 = 98

2n = 98+2

100

2
n 

n = 50

blfy, 100 vkSj 200 ds chp dh fo"ke la[;kvksa dk ;ksxQy

S
n

= ( )
2

n
a l

S
50

=  
50

(101 199)
2



= 25 (300)

= 7500

blfy, 100 vkSj 200 ds chp dh fo"ke la[;kvksa dk ;ksxQy 7500 gSA

mnkgj.k%&17- lekarj Js<+h 17]15]13]---------- ds fdrus inksa dk ;ksxQy 72 gksxk\

gy%&

;gk¡ izFke in a=17 ] lkoZ varj d=15-17=-2

eku yhft, n inksa dk ;ksxQy 72 gS] rc S
n

=72
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ge tkurs gSa fd

S
n

= [2 ( 1) ]
2

n
a n d 

72 = [2(17) ( 1)( 2)]
2

n
n  

72 = (34 2 2)
2

n
n 

72×2 = n(36–2n)

144 = 36n–2n2

2n2-36n+144 = 0

n2-18n+72 = 0
n2-6n-12n+72 = 0
n(n-6)-12(n-6) = 0
(n-6)(n-12) = 0

n=6, n=12 ]

n ds ;s nksuksa eku laHko gSa vkSj Lohdkj fd, tk ldrs gSa] vr% inksa dh la[;k ;k rks 6
gS ;k 12

fVIi.kh %&

¼i½ bl fLFkfr esa igys 6 inksa dk ;ksx = igys 12 inksa dk ;ksx =72

¼ii½ bl nksgjs mÙkj dk dkj.k ;g gS fd lkrosa ls ckjgosa inksa dk ;ksx 'kwU; gSA

mnkgj.k%&18-  fo|kfFkZ;ksa us ok;q iznw"k.k de djus ds fy, fo|ky; ifjlj ds vanj vkSj
ckgj isM+ yxkus ds ckjs esa lkspkA ;g fu.kZ; fy;k x;k fd izR;sd d{kk dk izR;sd
oxZ ¼Section½ viuh d{kk ds cjkcj isM+ yxk,xkA mnkgj.k ds fy, d{kk I dk
,d oxZ 1 isM+ yxk,xk] d{kk II dk ,d oxZ 2 isM+ yxk,xk bR;kfn vkSj ,slk d{kk
XII rd ds fy, pyrk jgsxkA izR;sd d{kk ds rhu oxZ gSaA bl fo|ky; ds
fo|kfFkZ;ksa }kjk yxk, x, dqy isM+ksa dh la[;k fdruh gksxh\

gy%&

pw¡fd izR;sd d{kk ds rhu oxZ gSa] vr% d{kk I] d{kk II] d{kk III] ------- d{kk XII]
}kjk yxk, x, isM+ksa dh la[;k Øe'k% gksxh&

13, 23, 33, ............123

;k

3] 6] 9] ------------] 36

;g ,d lekarj Js<+h gS] ¼D;ksa\½
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bl lekarj Js<+h dk izFke in a=3, lkoZ varj d=6-3=3, inksa dh la[;k n=12,

vafre in l =36

blfy, fo|ky; ds fo|kfFkZ;ksa }kjk yxk, x, dqy isM+ksa dh la[;k] lekarj Js<+h
ds lHkh inksa ds ;ksxQy ds cjkcj gksxh vFkkZr~

fo|ky; ds fo|kfFkZ;ksa }kjk yxk, x, dqy isM+ksa dh la[;k

    ( )
2n

n
S a l 

S
12

=
12

(3 36)
2



= 6  39

= 234

blfy, fo|ky; ds fo|kfFkZ;ksa }kjk dqy 234 isM+ yxk, x,A

mnkgj.k%&19- dsanz A ls izkjaHk djrs gq,] ckjh&ckjh ls dsanzksa A vkSj B dks ysrs gq,]
f=T;kvksa 0-5 lseh-]1-0 lseh-]  1-5 lseh-] 2-0 lseh-] ---------- okys mÙkjksÙkj v)ZòÙkksa dks
[khapdj ,d lfiZy ¼Spiral½ vkd̀fr cukbZ xbZ gS] ¼nsf[k, vkd`fr½ rsjg Øekxr

v)ZoÙ̀kksa ls cus bl lfiZy dh dqy yackbZ fdruh gS\ ¼
22

7
  yhft,½

gy%&

ge tkurs gSa fd r f=T;k okys v)Zo`Ùk dh yackbZ r gksrh gSA

blfy, rsjg Øekxr v)ZòÙkksa ls cus lfiZy dh dqy yackbZ

        = (0.5)+ (1.0)+ (1.5)+ (2.0)+......+ (6.5)

       = (0.5)[1+2+3+........+13]

        = 
13

(0.5)[ {2(1) (13 1) 1}]
2

   

= 
13

(0.5)[ (2 12)]
2

 

= 
13

(0.5)( 14)
2

 

= (0.5) (91)

= 
22 5

91
7 10
 

= 143 lseh-

blfy, rsjg Øekxr v)ZòÙkksa ls cus bl lfiZy dh dqy yackbZ 143 lseh- gSA

A B

l1

l2

l3

l4

1+2+3+.....+13 ,d lekarj Js<+h gS]
ftldk izFke in 1] lkoZ varj 1 vkSj inksa dh
la[;k 13 gS vkSj

n inksa dk ;ksx = [2 ( 1) ]
2

n
a n d 
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ç’ukoyh 3

1- fuEufyf[kr lekarj Jsf<+;ksa dk ;ksx Kkr dhft,&
(i) 9, 12, 15, ............... 16 inksa rd
(ii) 8, 3, –2, ............... 22 inksa rd
(iii) 0.6, 1.7, 2.8, ...............100 inksa rd

(iv)
1 1 1

, ,
15 12 10

, ...............111 inksa rd

(v)
2 21 1

, , ,
n n

n
n n

 
 ............... 20 inksa rd

(vi)
1 2 3

1 , 1 , 1 ,
n n n

                          ............... n inksa rd

2- 1046-5 ;ksx izkIr djus ds fy, lekarj Js<+h 7, 
1

10
2

, 14, ............ ds fdrus in

ysus gksaxsA
3- lekarj Js<+h 24] 21] 18] ------------- ds fdrus in fy, tk,¡] rkfd mudk ;ksx 78 gksA
4- fdlh lekarj Js<+h dk izFke in 1] vafre in 11 vkSj ;ksx 36 gS] rks inksa dh la[;k

vkSj lkoZ varj Kkr dhft,A
5- fdlh lekarj Js<+h dk izFke in 17 vkSj vafre in 350 gSA ;fn lkoZ varj 9 gS]

rks blesa fdrus in gSa\ bl Js<+h dk ;ksx Kkr dhft,A
6- 1 vkSj 100 ds chp lHkh izkÑr la[;kvksa dk ;ksxQy Kkr dhft,] tks 3 ds xq.kt

gks aA
7- 0 vkSj 50 ds chp dh fo"ke la[;kvksa dk ;ksx Kkr dhft,A
8- ml lekarj Js<+h ds igys 51 inksa dk ;ksx Kkr dhft,] ftldk nwljk in 14 vkSj

rhljk in 18 gSA
9- fdlh lekarj Js<+h ds izFke 7 inksa dk ;ksx 49 gS vkSj izFke 17 inksa dk ;ksx 289

gS] rks blds izFke n inksa dk ;ksx Kkr dhft,A
10- ;fn fdlh lekarj Js<+h ds izFke] f}rh; vkSj vafre in Øe'k% a,b, vkSj 2a gksa]

rks fl) dhft, fd Js<+h dk ;ksxQy 
3

2( )

ab

b a  gksxkA

11- ,d lekarj Js<+h ds n inksa dk ;ksx n2 + 4n gSA Js<+h dk 15ok¡ in Kkr dhft,A
12- la[;kvksa dh ml J̀a[kyk ds izFke 24 inksa dk ;ksx Kkr dhft,] ftldk nok¡ in

a
n
 = 3 + 2n ls fn;k tkrk gSA
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13- fdlh lekarj Js<+h ds posa] qosa] rosa inksa dk ;ksxQy Øe'k% a,b,c gSa] rks fl)

dhft, fd ( ) ( ) ( ) 0
a b c

q r r p p q
p q r

     

14- rhu lekUrj Jsf<+;ksa ds n inksa ds ;ksxQy Øe'k% S
1
,S

2
,S

3
 gaS] ;fn izR;sd Js<+h

dk izFke in 1 rFkk lkoZ varj Øe'k% 1] 2] 3 gks rks fl) dhft, fd
S

1 
+ S

3 
= 2S

2

15- ;fn fdlh lekarj Js<+h ds n, 2n, 3n inksa ds ;ksx Øe'k% S
1
, S

2
, S

3
 gksa] rks fl)

dhft, fd S
3 
= 3(S

2
–S

1
)

16- Vsyhfotu cukus okyh ,d daiuh rhljs o"kZ esa 600 Vsyhfotu rFkk lkrosa o"kZ esa 700
Vsyhfotu cukrh gSSA ;g ekurs gq, fd izR;sd o"kZ cuus okys Vsyhfotuksa esa ,d
leku :i ls ,d fuf'pr la[;k esa òf) gksrh gS] Kkr dhft,&
(i) izFke o"kZ esa cuk;s x;s Vsyhfotuksa dh la[;k
(ii) 9osa o"kZ esa cuk;s x;s Vsyhfotuksa dh la[;k
(iii) izFke 7 o"kks± esa cuk;s x;s dqy Vsyhfotuksa dh la[;k

17- ,d fuekZ.k dk;Z Bsds esa djk;k tk jgk gS] ftls ,d fuf'pr frfFk rd iwjk djuk
gSA fuf'pr frfFk ls foyac gksus ij tqekZus dk izko/kku bl rjg gS % igys fnu ds
fy, 200 #-] nwljs fnu ds fy, 250 #-] rhljs fnu ds fy, 300 #- bR;kfn] vFkkZr~
igys fnu dk tqekZuk 200 #- gS vkSj blds ckn izR;sd fnu dk tqekZuk 50 #- c<+
tk,xkA Bsdsnkj us dk;Z esa 30 fnu dk foyac fd;k rks mls dqy fdruk tqekZuk
nsuk gksxk vkSj 30 osa fnu ds fy, fdruk tqekZuk gksxk\

18- fo|ky; esas fo|kfFkZ;ksa ds lexz 'kSf{kd izn'kZu ij 7 udn iqjLdkj nsus ds fy, 700
#- dh jkf'k j[kh xbZ gSA ;fn izR;sd iqjLdkj vius ls Bhd igys okys iqjLdkj
ls 10 #- de gS] rks izR;sd iqjLdkj dh jkf'k fdruh gS\

19- 200 yV~Bksa (logs) dks bl rjg tek;k x;k fd lcls uhps okyh iafDr esa 20 yV~Bs]
mlls Åij dh iafDr esa 19 yV~Bs] mlls Åij dh iafDr esa 18 yV~Bs j[ks x, gSaA
;g Øe lHkh yV~Bksa ds j[ks tkus rd pykA

;s 200 yV~Bs fdruh iafDr;ksa esa j[ks x, gSa vkSj lcls Åij dh iafDr esa fdrus yV~Bs
gSa\
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20- ,d vkyw nkSM+ (potato race) izfr;ksfxrk esa izkjafHkd LFkku ij ,d ckYVh j[kh gSA
bl ckYVh ls 5 ehVj dh nwjh ij igyk vkyw j[kk gS rFkk vU; vkyqvksa dks ,d
lhèkh js[kk esa ijLij 3 ehVj dh nwjh ij j[kk x;k gSA bl js[kk ij 10 vkyw j[ks
x, gSaA ¼nsf[k, vkd`fr½

izR;sd izfr;ksxh ckfydk ckYVh ls pyuk izkjaHk djrh gS] fudVre vkyw dks mBkrh
gS vkSj mls ysdj okil nkSM+dj ckYVh esa Mkyrh gSA ,slk og rc rd djrh jgrh
gS] tc rd lHkh vkyw ckYVh esa u vk tk,¡A blesa izR;sd izfr;ksxh ckfydk dks dqy
fdruh nwjh nkSM+uh iM+sxh\
¼ladsr % igys vkSj nwljs vkyqvksa dks mBkdj ckYVh esa Mkyus rd nkSM+h xbZ
nwjh ¾ 2 × 5 + 2 (5 + 3) gSA½

geus lh[kk

1- la[;kvksa dh ,slh J`a[kyk lekarj Js<+h dgykrh gS] ftlesa izFke in ds vfrfjDr
izR;sd in] vius ls Bhd igys in esa ,d fuf'pr la[;k d tksM+dj izkIr gksrk gSA
bl fuf'pr la[;k d dks bl lekarj Js<+h dk lkoZ varj dgrs gSaA ;fn izFke in
a gS] rks lekarj Js<+h dk O;kid :i gS&
a, a + d, a + 2d, a + 3d, ............

2- la[;kvksa dh ,d nh xbZ J̀a[kyk a
1
, a

2
, a

3
 ...............lekarj Js<+h gksrh gS] ;fn

varjksa a
2
– a

1
, a

3
–a

2
, a

4
–a

3
, ..........,  ls ,d gh ¼cjkcj½ eku izkIr gks] vFkkZr~ a

k+1
–

a
k
 dk eku ,d gh gks] tgk¡ k = 1, 2, 3, ..........

3- lekarj Js<+h dk izFke in a vkSj lkoZ varj d gks] rks bl lekarj Js<+h dk nok¡ in
gksxk a

n 
= a + (n–1) d

bl nosa in dks gh lekarj Js<+h dk O;kid in (General Term) dgrs gSaA

4- ;fn a, A, b lekarj Js<+h esa gSa] rc A
2

a b  vkSj A, a rFkk b dk lekarj ekè;

dgykrk gSA
5- nks jkf'k;ksa a vkSj b ds chp n in A

1
, A

2
, A

3
, ..........A

n
 bl izdkj ysa fd a, A

1
,

A
2
, A

3
, ........., A

n
, b lekarj Js<+h esa gks rks Js<+h dk izFke in a, vafre in b vkSj

inksa dh la[;k (n+2) gksxhA
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6- fdlh lekarj Js<+h ds izFke n inksa dk ;ksx S
n
 fuEufyf[kr lw= }kjk izkIr gksrk

gS %&

(i)  nS 2 ( 1)
2

n
a n d  

(ii)  nS
2

n
a l 

tgk¡ lekarj Js<+h dk izFke in a, lkoZ varj d, inksa dh la[;k n vkSj vafre in l gSA

mÙkjekyk&1

¼1½ (i) (b) (ii) (d) (iii) (a) (iv) (c)

(v) (b)

¼2½ (b) ,(d) ¼3½&27 ¼4½ &1070 ¼5½ 
3 2

9

n

¼6½ 1000 – 50m ¼7½ 31 ¼8½ 10ok¡ in
¼9½ 99 ¼10½  10 ¼11½  10
¼12½  gk¡] 27ok¡ in ¼13½  178 ¼14½  2m+1

¼15½  65ok¡ in ¼16½  &13] &8] &3 ¼17½  300
¼18½  208 ¼22½  13

mÙkjekyk&2

¼1½  0 ¼2½  
2 2

2

x y
¼3½  5 vkSj 9

¼4½  3]9 ¼5½  &2] 0] 2] 4] 6] 8 ¼6½  8]5]2]&1]&4
¼8½  n = 5

mÙkjekyk&3

¼1½ (i) 504 (ii)  &979 (iii)  5505 (iv)
33

20

(v) 
210(2 17)n

n


(vi) 

1
( 1)

2
n

¼2½  23 ¼3½  4 ;k 13 ¼4½  n = 6, d = 2

¼5½  38] 6973 ¼6½  1683 ¼7½  625
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¼8½  5610 ¼9½  n2 ¼11½  33
¼12½  672 ¼16½ (i) 550 (ii)  750 (iii)  4375
¼17½  27750 #- ¼18½  iqjLdkjksa dh jkf'k ¼#- esa½] 130]120]110]100]90]80]70
¼19½  16 iafDr;k¡] 5 yV~Bksa dks lcls Åijh iafDr esa j[krs gSaA

ladsr %  S = 200, a =  20, d = –1, lw=  2 ( 1)
2n

n
S a n d    esa j[kus ij n ds nks eku

16 vkSj 25 izkIr gksrs gSaA vc a
25

 = a + 24d=–4 vFkkZr~ 25oha iafDr esa yV~Bksa dh la[;k
_.kkRed gS] tks laHko ugha gSA vr% n = 25 Lohdkj ugha dj ldrsA n = 16 ds fy,
a

16
 = a + 15d = 5] vr% 16 iafDr;k¡ gSa vkSj lcls Åij okyh iafDr esa 5 yV~Bs j[ks gSaA

¼20½  370 ehVj



vuqikr  (Ratio)

gesa vius nSfud  thou esa dbZ txgksa ij rqyuk djus dh vko';drk iM+rh gSA ;g

rqyuk cgqr ckj vuqikr ysdj gh Li"V gks ikrh gSA mnkgj.k ds fy, vxj geas dcM~Mh [ksyus

okyh rhu Vheksa A,B,vkSj C ds o"kZ Hkj ds izn'kZuksas dh rqyuk djuh gS rc ;g ge dSls dj

ik,¡xs\

buesa ls Vhe A us vc rd dqy 5 eSp [ksys gSa] ftlesa ls 3 eSp thrs gSaA Vhe B us

vc rd 12 eSp [ksydj 5 eSp thrs gSa rFkk Vhe C us 18 eSp [ksydj 13 eSp thrs gSaA

vc ;g tkuus ds fy, fd bu Vheksa esa fdldk izn'kZu lcls vPNk jgk gS bur rhuksa

ds }kjk thrs gq, eSpksa dh la[;k rFkk [ksys x, dqy eSpksa dh la[;k ds vuqikr ds :i es fy[krs

gSa&

Vhe A dk izn'kZu¼vuqikr esa½ = 3:5

3

5


Vhe B dk izn'kZu¼vuqikr esa½ = 5:12

5

12


Vhe C dk izn'kZu¼vuqikr esa½ = 13:18

13

18


 ysfdu buds izn'kZu ds vuqikrksaa dks ns[kdj ;g crk ikuk laHko ugha gS fd fdldk izn'kZu

vPNk gS D;ksafd izR;sd Vhe ds }kjk [ksys x, eSpksa vkSj thrs gq, eSpksa dh la[;k vyx&vyx

gS ftlds dkj.k buds gj vleku gSa vr% gj dks leku djus ij

Vhe A dk izn'kZu
3 36 108

5 36 180

 


vuqikr ,oa  lekuqikr

05
[RATIO AND PROPORTION]
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Vhe B dk izn'kZu
5 15 75

12 15 180

 


Vhe C dk izn'kZu
13 10 130

18 10 180

 


vc ge bu vuqikrksa dks ns[kdj ;g dg ldrs gSa fd Vhe C  dk izn'kZu lcls vPNk jgkA

djd¢ ns[ksa

1- fuEufyf[kr esa ls fdl Hkw[k.M dk rqyukRed {ks=Qy lcls vf/kd gS&

¼i½ 5 oxZ ehVj esa ls 5 oxZ lseh dk  ¼ii½ 30 oxZlseh- esa ls 3 oxZ lseh-dk

¼iii½10 oxZ ehVj esa ls 9 oxZ lseh dk

vuqikr dk O;kogkfjd mi;ksx
fn, x, rF;ksa ds vk/kkj ij tkudkjh irk djuk

vDlj ge okLrfod rF;ksa ds vk/kkj ij dqN fu"d"kZ fudkyrs gSaA tSls gesa irk gS fd

iF̀oh dk lEiw.kZ ì"Bh; {ks=Qy yxHkx 510 fefy;u oxZ fdeh- gS] ftlesa yxHkx 360

fefy;u oxZ fdeh ty&Hkkx vkSj yxHkx 150 fefy;u oxZ fdeh- Fky&Hkkx gSA vc ge bu

rF;ksa ds vk/kkj ij crk ldrs gSa fd i`Foh ij ty Hkkx vkSj Fky Hkkx fdl vuqikr esa gS RkFkk

;g Hkh fd i`Foh dk fdruk izfr'kr Hkkx ty ls <¡dk gS vkSj fdruk izfr'kr Hkkx Fky gSA

vkb, ;g irk djrs gSa&

fn, x, rF;&

(i) iF̀oh dk lEiw.kZ i"̀Bh; {ks=Qy 510 fefy;u oxZ fdeh

(ii) iF̀oh dk ty Hkkx = 360 fefy;u oxZ fdeh

(iii) iF̀oh dk Fky Hkkx = 150 fefy;u oxZ fdeh

(A) iF̀oh ij ty Hkkx o Fky Hkkx dk vuqikr = 360 : 150

= 
360

150

= 
12

5
 ;k 12 : 5

vFkkZr~ i`Foh ij ty Hkkx o Fky Hkkx dk vuqikr 12 : 5 gSA

(B) iF̀oh ij ty Hkkx dk dqy ìFoh ls vuqikr = 360 : 510

= 
360 12

12 :17
510 17
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                          ¼izfr'kr esa½ = 
360

100%
510



= 70·58%

vc vki blh rjg irk djsa fd lEiw.kZ i`Foh dk fdruk izfr'kr Hkkx Fky gS \

Åij geus rhu vyx&vyx Vheksa ds izn’kZu dh rqyuk dhA vyx&vyx o"kks± esa ,d

gh Vhe ds izn'kZu dh rqyuk Hkh dh tk ldrh gSA vkb, bls ,d mnkgj.k ls le>rs gSa &

mnkgj.k%&1 NÙkhlx<+ jkT; dh gkWdh Vhe dk jk"Vªh; Lrj ij [ksys x, eSpksa esa izn'kZu

fuEukuqlkj gS&

1- o"kZ 2016 esa 12 eSp [ksydj 10 eSp thrsA

2- o"kZ 2015 esa 10 eSp [ksydj 7 eSp thrsA

3- Ok"kZ 2014 esa 11 eSp [ksydj 8 eSp thrsA

bu rhu o"kksZa esa Vhe dk izn'kZu fdl o"kZ lcls vPNk jgk\ dkj.k lfgr crkb,A

gy%& NÙkhlx<+ gkWdh Vhe dh jk"Vªh; Lrj ij  [ksys x, eSpksa esa izn'kZu ds vk/kkj ij

fu"d"kZ fudkyus ds fy, bu izn'kZuksa dks vuqikr esa fy[krs gq, izfr'kr esa cnyrs gSa&

1- o"kZ 2016 esa izn'kZu ¼vuqikr esa½ = 10:12

¼izfr'kr esa½
10

100%
12

 

= 83.34%

2- o"kZ 2015 esa izn'kZu ¼vuqikr esa½ = 7:10

¼izfr'kr esa½
7

100%
10

 

= 70%

3- o"kZ 2014 esa izn'kZu ¼vuqikr eas½ = 8:11

¼izfr'kr esa½
8

100%
11

 

= 72.73%

Vhe dk o"kZ 2016] 2015 o 2014 esa izn'kZu Øe'k% 83.34%, 70%  o 72.73% gSA vr%

ge fu"d"kZ fudky ldrs gSa fd fiNys nks o"kksZa dh rqyuk esa o"kZ 2016 esa gkWdh Vhe dk izn'kZu T;knk

vPNk jgkA

mnkgj.k%&2 ekg vxLr 2016 esa egkunh ds tyLrj ds c<+us dh vkSlr nj 5 baap izfr

?k.Vk Fkh tcfd ekg flrEcj esa ;g 3 QhV izfr fnol Fkh A Kkr dhft, fd fdl ekg esa

tyLrj c<+us dh vkSlr nj vf/kd gS\
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gy%& ekg vxLr esa tyLrj c<+us dh nj ¾ 5 bap izfr ?k.Vk

ekg flrEcj esa tyLrj c<+us dh nj ¾ 3 QhV izfr fnol

¾ 36 bap izfr 12 ?k.Vk

36

12

 bpa
?k.Vk



3

1

 bpa
?k.Vk



¾ 3 bap izfr ?k.Vk

vFkkZr ekg vxLr esa tyLrj c<+us dh nj 5 bap izfr ?k.Vk gS tks ekg flrEcj esa tyLrj

c<+us dh nj ls vf/kd gSA

mnkgj.k%&3 nks lewg ,d dk;Z dks Øe'k% 14 fnu o 21 fnu esa iwjk dj ldrs gSaA ;fn

os bl dk;Z dks ,d lkFk djrs gSa rks fdrus fnuksa esa dk;Z iwjk gks tk,xk\

gy%& igys lewg }kjk 14 fnuksa esa fd;k x;k dk;Z 1

 igys lewg }kjk 1 fnu esa esa fd;k x;k dk;Z = 
1

14

nwljs lewg }kjk 21 fnuksa esa fd;k x;k dk;Z = 1

nwljs lewg }kjk 1 fnu esa fd;k x;k dk;Z 
1

21


nksuksa lewgksa }kjk feydj 1 fnu esa fd;k x;k dk;Z 
1 1 5

14 21 42
  

vFkkZr~ nksuksa lewg feydj 
5

42
 dk;Z iwjk djrs gSa 1 fnu esa

vr% nksuksa lewg feydj dk;Z iwjk djrs gSa 
42

5
  

2
8

5
 fnuksa esa

i z'ukoyh&1

1- ,d fØdsV eSp esa cYysckt /khjsUnz 25 xsan esa 19 ju cukdj vkmV gks tkrk gS]egsUnz
20 xsan [ksydj 14 ju cukdj isosfy;u ykSVrk gS rFkk jfoUnz 15 xsan esa 9 ju cukrk
gSA buesa ls fdlus lcls vf/kd ju cuk,\

2- 100 ehVj dh nkSM+ esa jke 12 fdeh-izfr ?k.Vk dh xfr ls nkSM+rs gq,] ';ke dks 5 ehVj
ihNs NksM+ nkSM+ thr ysrk gSA ';ke dh xfr fdruh Fkh\

3.  ìFoh ij [kkjk¼leqnzh;½ ikuh rdjhcu 38214 fefy;u ?ku fdeh- gS vkSj lkQ ikuh
(Fresh water) rdjhcu 1386 fefy;u ?ku fdeh- gSA crkb, i`Foh ij lkQ ikuh vkSj



   133vuqikr ,aoa lekuqikr

[kkjk ikuh fdl vuqikr esa gSa \ iF̀oh ij dqy fdruk izfr'kr lkQ ikuh gS\ vkSj fdruk
izfr'kr ikuh [kkjk gS \

4- xk;=h ,d [ksr ds /kku dh Qly dks 12 fnu esa dkV ysrh gSA ;fn mlh Qly dks egs'k
9 fnu esa dkV ldrk gSA rks crkb, nksuksa feydj ml Qly dks fdrus fnu esa dkV ysaxsA

5- fdlh dke dks v:.k o v'ouh Øe'k% 20 fnuksa o 25 fnuksa esa iwjk dj ldrs gSaA crkb,
v:.k dh dk;Z{kerk] vf'ouh ls fdrus izfr'kr vf/kd gS\

6- lat; vkSj f'kok feydj fdlh dke dks 16 fnuksa esa iwjk dj ysrs gSaA ;fn lat; ml dke
dks vdsyss 24 fnuksa esa iwjk dj ysrk gSA rks crkb, fd f'kok vdsys ml dke dks fdrus

fnuksa esa iwjk djsxk\

nks  ;k vf/kd Hkkxksa esa Ckk¡Vuk

izk;% gesa fdlh jkf'k dks nks ;k nks ls vf/kd Hkkxksa esa ck¡Vus dh vko';drk iM+rh gSA

nks ls T;knk fgLlksa esa ck¡Vrs le; rhu ifjfLFkfr;k¡ vk ldrh gS&igyh ;k rks lHkh dks cjkcj

Hkkx feysA blesa ge vklkuh ls irk dj ldrs gSa fd izR;sd dks fdruk feysxkA nwljh fLFkfr

;g gksxh fd ,d dks nwljs ls vf/kd feys vkSj rhljs dks nwljs ls vf/kd feysA vkSj rhljh

fLFkfr tc ,d jkf'k dks fdlh [kkl vuqikr esa ck¡Vk tk, tSls rhu O;fDr;ksa dks dksbZ jkf'k

a: b: c ds vuqikr esa ck¡Vuk gksA

vuqikr esa ck¡Vus dk ,d mnkgj.k ns[ksa %&

rhu fe=ksa yrk] lksuw o iqjsUnz us Øe'k% 3 yk[k] 5 yk[k rFkk 7 yk[k feykdj 15 yk[k

:i;s dh ykxr ls diM+k O;kikj 'kq: fd;kA o"kZ ds var eas mUgsa 2]25]000 :i;s dk ykHk gqvkA

bl ykHk esa ls rhuksa dks fdruk&fdruk fgLlk feyuk pkfg,\ D;k rhuksa esa c¡Vokjk

cjkcj&cjkcj gksxk\ ;fn ugha rks os ykHk dk forj.k fdl rjg djsaxs\ vkb, ns[ksa&

pw¡fd O;olk; esa rhuksa ds }kjk nh xbZ jkf'k vyx&vyx gSA vr% os rhuksa ykxr ds vuqikr

esa gh ykHk dks ck¡Vuk pkgsaxsA rhuksa ds ykxr dk vuqikr 3 : 5 : 7 gSA

vr% mUgsa izkIr dqy ykHk dk 3k, 5k o 7k fgLlk feysxkA

vFkkZr 3k + 5k + 7k = 225000
15k = 225000

    k 225000

15


    k = 15000

vr% O;olk; esa gq, ykHk esa yrk dk fgLlk 3k vFkkZr 45000 :i;s

lksuw dk fgLlk 5k  vFkkZr 75000 :i;s

rFkk iqjsUnz dk fgLlk 7k vFkkZr 105000 :i;s gSA
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lkspsa ,oa ppkZ djsa

fuEufyf[kr rhuksa fLFkfr;ksa esa ck¡Vus dh izfØ;k D;k gksxh&

(i) tc lHkh dks cjkcj feys \

(ii) tc ,d dks nwljs ls 10 vf/kd feys \

(iii) tc ,d dks fdlh [kkl vuqikr esa feys \

mnkgj.k%&4 75 lseh- yacs ,d js[kk[k.M dks 3 : 5 : 7 ds vuqikr eas rhu Hkkx djus ij

izR;sd Hkkx dh yackbZ fdruh gksxh\

gy%& 75 lseh- yacs js[kk[k.M dks 3 : 5 : 7 ds vuqikr esa ck¡Vus ij izR;sd Hkkx dh

yackbZ Øe'k% 3k,  5k o 7k gksxhA

vr% 3k + 5k + 7k = 75
  15k = 75

      k = 
75

15

      k =  5

vr% js[kk[k.M ds ,d Hkkx dh yackbZ 3k vFkkZr 15 lseh-

nwljs Hkkx dh yackbZ 5k vFkkZr 25 lseh-

rhljs Hkkx dh yackbZ 7k vFkkZr 35 lseh-gSA

djds ns[ksa

1- 651 :i;s dks vfer] vfuy o vafdrk esa bl izdkj ck¡fV, fd vfer dks izkIr 1 :i;s

ij vfuy dks 5 :i;s rFkk vafdrk dks 25 :i;s feysA

2- _pk dks vius xqYyd esa 10 :i;s] 5 :i;s] 2 :i;s o 1 :i;s ds flDds 2%3%5%7 ds

vuqikr esa feysA mlus viuh ek¡ dk crk;k fd mlds ikl dqy 520 :i;s gks x, gSaA D;k

vki crk ldrs gSa fd _pk dks xqYyd ls 10 :i;s] 5 :i;s] 2:i;s o 1 :i;s ds

fdrus&fdrus flDds feys\

mnkgj.k%&5   rhu Nk=ksa A, B o C esa 11 : 13 : 17 ds vuqikr esa dqN :i, ck¡Vs x,A ;fn Nk=
A dks 451 :i, feys rks crkb, Nk= B o Nk= C dks fdrus&fdrus :i, feys \ rFkk dqy
fdrus :i, ck¡Vs x, \
gy%&    rhu Nk=ksa A, B, C esa ekuk 11k, 13k o 17k :i, ck¡Vs x,A ;fn Nk= A dks 451

:i, feys gSaA
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rks Nk= A dk fgLLkk 11k = 451 vFkkZr~ 
451

41
11

k  

k dk eku 41 izkIr gks x;k gSA vr% ge Nk= B o Nk= C dk fgLlk Hkh vc Kkr dj ldrs
gSaA
vr% Nk= B  dk fgLlk = 13k = 13 × 41 = 533 :i,
rFkk Nk= C dk fgLLkk = 17k = 17 × 41 = 697 :i,
Nk= A, B o C rhuksa ds ck¡Vs x, dqy :i, = 451 + 533 + 697

                   = 1681.

mnkgj.k%&6  D;k 63 gtkj :i, dks rhu Nk=ksa A, B o C esa 5 : 7 : 9 ds vuqikr esa ck¡V dj
500 :i;s ds uksVksa esa forfjr dj ldrs gSa \ ;fn gk¡ rks crkb, izR;sd dks fdrus&fdrus :i,
feysaxs \
gy%&  Nk= A, B o C dks 63 gtkj :i, ck¡Vus ls izR;sd dks Øe'k% 5k, 7k o 9k :i,
feysaxsA

vFkkZr~ 5k + 7k + 5k = 63 gtkj

21k = 63 gtkj ;k 
63

21
k  gtkj = 3 gtkj

vr% Nk= A dks 5k = 5 × 3 gtkj = 15 gtkj :i, feysaxs
Nk= B dks 7k = 7 × 3 gtkj = 21 gtkj :i, feysaxs
Nk= C dks 9k = 9 × 3 gtkj = 27 gtkj :i, feysaxs

vr% ;g jkf'k 500 :i;s ds uksV esa forfjr dh tk ldrh gSA

mnkgj.k%&7  fdlh O;olk; dh lk>snkjh esa O;kikjh A o B dh iw¡ft;ksa esa 3 : 2 dk rFkk

O;kikjh A o C dh iw¡ft;ksa esa 2 : 1 dk vuqikr gSA O;kikj esa A, B o C dks dqy 1]78]100 :i;s

dk Qk;nk gksrk gSA A, B o C dks fdruk&fdruk fgLlk feysxk\

gy%&  pw¡fd O;kikjh A o B dh ykxr iw¡ft;ksa dk vuqikr 3 : 2 vkSj A vkSj C dh jkf'k dk

vuqikr 2 : 1 gS blfy, budk ikjLifjd vuqikr fudkyus ds fy, A ds lkFk laca/k dks

lerqY; cukuk gksxk blds fy, ge O;kikjh B o A dh ykxr iw¡ft;ksa dk vuqikr ns[krs gSa

;g vuqikr 2 : 3 vFkkZr 4 : 6 gSA O;kikjh A o C dh ykxr iw¡ft;ksa dk vuqikr 2: 1= 6 : 3

vr% O;kikjh B, A o C dh ykxr iw¡ft;ksa dk vuqikr B : A : C= 4 : 6 : 3

 muds O;olk; esa ykxr iw¡ft;ksa ds vuqikr 4 : 6 : 3  esa gh Qk;nk c¡VsxkA

vr% mUgsa 4k, 6k o  3k :i;s feysaxsA

blfy, 4k + 6k + 3k = 178100

       13k = 178100
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                  k = 
178100

13

           k = 13700

vr% A dks izkIr ykHk 6k vFkkZr 82200 :i;s

B dks izkIr ykHk 4k vFkkZr 54800 :i;s

C dks izkIr ykHk 3k vFkkZr 41100 :i;s

djd¢ ns[ksa

1- lhrk ds ikl 8200 :i;s gSa ftlesa 100 :i;s ds uksVksa ds nqxqus uksV] 500 :i;s ds

rFkk 100 :i;s ds uksVksa ls frxqus uksV ,d gtkj :i;s ds gSaA D;k vki crk ldrs

gSa fd lhrk ds ikl 1000 :i;s ds fdrus uksV gSa\

2- 2890 :i;s dks A,B o C esa bl izdkj ck¡fV, fd A : B = 1 : 2 rFkk B : C = 3 : 4 gksA

fdlh Hkh fn, vuqikr esa fdlh jkf'k dks ck¡Vuk
,d jkf'k x dks rhu Hkkxksa esa bl rjg ck¡fV, fd mu Hkkxksa esa a : b : c dk vuqikr gksA

;gk¡ jkf'k x dk eku o izdkj dqN Hkh gks ldrk gS vkSj vuqikrksa a, b, c dk eku Hkh dksbZ Hkh

izkdr̀ la[;k gks ldrh gSA

 gesa jkf'k x dks a : b : c ds vuqikr esa ck¡Vuk gSA vr% bls ge bl rjg fy[k ldrs gSa&

ak + bk + ck = x
(a + b + c)k  = x

     k =  
x

a b c 

blfy, x dk igyk Hkkx ak vFkkZr  
ax

a b c 

x dk nwljk Hkkx bk vFkkZr  
bx

a b c 

x dk rhljk Hkkx ck vFkkZr  
cx

a b c 

geus ns[kk fd dks ck¡Vus ij izkIr rhu Hkkx Øe'k%    
,

ax bx

a b c a b c     o   
cx

a b c  gSa
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mnkgj.k %& 8 ikuh vkSj nw/k dk ,d feJ.k 40 yhVj gSA blesa 10% ikuh gSA cspus

okys us bl feJ.k esa vkSj ikuh feyk fn;kA u, feJ.k esa 20% ikuh gSA fdruk ikuh vkSj

feyk;k x;k\

gy%& feJ.k esa ikuh = 40 yhVj dk 10% = 4 yhVj

rFkk nw/k    =  40- 4 = 36 yhVj

ekuk bl feJ.k esa x yhVj ikuh vkSj feyk fn;k x;kA

rc u, feJ.k esa ikuh  = (4+x) yhVj o nw/k  = 36 YkhVj

bl u, feJ.k esa ikuh 20% rFkk nw/k 80% gksxk vFkkZr~

ikuh vkSj nw/k dk vuqikr  = 20 % 80 = 1 % 4

vr%
4 1

36 4

x


 16 + 4x = 36

x  = 5

vFkkZr~ feJ.k esa 5 yhVj ikuh vkSj feyk;k x;k gSA

iz'ukoyh &2

1- fdlh fØdsV eSp esa rhu f[kykfM+;ksa A, B o C ds juksa dh la[;k dk vuqikr A : B= B

: C = 1: 2 ds vuqikr esa gSA ;fn rhuksa f[kykfM+;ksa ds dqy juksa dh la[;k 364 gks rks izR;sd

f[kykM+h ds juksa dh la[;k Kkr dhft,A

2- rhu deZpkfj;ksa A ,B o C ds osru dk vuqikr 2 : 3 : 5 gSA ;fn muds osru esa Øe'k%

15%, 10% o 20% dh òf) dj nh tkrh gS rc muds osru dk vuqikr D;k gksxk\

3- fdlh O;olk; esa rhu O;fDr A , B o C dks 70]000 :i;s dk equkQk feyrk gS mUgsa

bl equkQs dks A : B = 4 : 2 o B : C = 10 : 5 ds vuqikr esa ck¡Vuk gSA crkb, fd izR;sd

dks fdrus :i;s feys\ A dks C dk fdruk xquk :i;k feysxk\

4- ,d FkSys esa 1 :i;s] 2 :i;s o 5 :i;s ds dqN flDds 1 : 2 : 5 ds vuqikr esa gSa ;fn FkSys

esa dqy 1590 :i;s gSa rks izR;sd izdkj ds flDdksa dh la[;k Kkr dhft,A

5- nw/k vkSj ikuh ds 100 yhVj feJ.k esa 10% ikuh gSA bl feJ.k esa fdruk yhVj 'kq)

nw/k feyk;k tk, fd u, cus feJ.k esa dsoy 5% ikuh gks\
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lekuqikr (Proportion)
uoeha dh okf"kZd ijh{kk esa ekfj;k ds fofHkUu fo"k;ksa esa vad bl izdkj gS&fgUnh

esa 
78

100
] vaxzsth esa 

35

50
] laL—r esa 

30

50
] xf.kr esa 

70

100
] foKku esa 

90

100
 vkSj

lkekftd foKku esa 
72

100
A

vki fofHkUu fo"k;ksa esa ekfj;k ds izn'kZu ds ckjs esa D;k dg ldrs gSa \

vadksa esa rqyuk djus ds fy, lcls igys rks dqy vadksa ds vk/kkj dks leku gksuk pkfg,A

;kfu vaxzsth esa ;fn 50  esa 35 gS rks 100 esa ls 70 gksaxsA ;kuh 
35 70

50 100
  Hkh fy[k ldrs gSaA

blh rjg laL—r ds vadksa dks 
30 2 30 60

50 2 50 100


 


 ,sls Hkh fy[k ldrs gSaA vc vki

fu"d"kZ fudky ldrs gSaA

okLro esa 
35

50
 vkSj 

70

100
 ;k 

30

50
 vkSj 

60

100
 rqY; vuqikr gSA ;kuh ,sls vuqikr ftudk

eku leku gS]

vFkkZr~
35 70

50 100
  ;k 

30 60

50 100


nks rqY; vuqikrksa ds bl laca/k dks lekuqikr (Proporation) dgrs gSaA

;fn a : b vkSj c : d leku gks rks mUgsa ,sls fy[kk tk ldrk gS a : b = c : d,  bls ,sls
Hkh n'kkZ ldrs gSa& a : b : : c : d.

;gk¡  ': :'  lekuqikr dk fpUg gSA vkSj jkf'k;k¡ a, b,c vkSj d lekuqikr ds in gSA izFke
in a vkSj pkSFkk in d gS] bu nksuksa inksa dks pje in (Extreme terms) dgrs gSaA blh rjg
nwljk in b vkSj rhljk in c dks e/; in (Mean tems) dgrs gSaA

vr% ;fn a, b, c, d lekuqikfrd gSa] rks

 
a c

b d

                   ;k ad = bc

;kuh fdlh lekuqikr ds e/; inksa dk xq.kuQy mlds pje inksa ds xq.kuQy ds cjkcj
gksrk gSA



   139vuqikr ,aoa lekuqikr

gesa ;fn bu pkjksa jkf'k;ksa esa ls dksbZ rhu jkf'k;k¡ irk gkas rks] ge Åij fy[ks laca/k ls
pkSFkh jkf'k dk eku Kkr dj ldrs gSaA vkb, ns[ksa dSls&

mnkgj.k%&9 7, 3, 21 dh prqFkkZuqikrh jkf'k irk djsaA

gy& gesa ;gk¡ igys rhu in fn, gaS& 7, 3 vkSj 21 ekuk fd pkSFkk in x gS rks]

7 : 3 :  : 21 : x


7 21

3


x

 7 × x = 3 × 21

 x = 
3 21

7



 x = 9

vr% pkSFkk in 9 gSA

mnkgj.k%&10   la[;kvksa 54, 71, 75 vkSj 99 izR;sd esa ls D;k ?kVk;k tk, fd 'ks"kQy
lekuqikrh gks \

gy& ekuk nh xbZ la[;kvksa esa ls y ?kVk;k tk,A

rc (54 – y) : (71 – y) : : (75 – y) (99 – y)


 
 
75(54 )

(71 ) 99

yy

y y




 

 (54 – y) (99 – y) = (75 – y) (71 – y)

 5346 – 153x + y2 = 5325 – 146x + y2

 153x – 146x = 5346 – 5325

 7x = 21

 x = 
21

7

 x = 3
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vr% ;fn izR;sd la[;k ls 3 ?kVk,¡ rks feyus okyh la[;k,¡ lekuqikr esa  gksaxhA

bls tk¡p dj ns[ksaA

lrr~ lekuqikr (Continued proportion)

dbZ ,slh jkf'k;k¡ ftuesa igyh vkSj nwljh jkf'k esa ogh vuqikr gksrk gS tks nwljh
vkSj rhljh jkf'k esa vkSj ;g rhljh vkSj pkSFkh jkf'k ds vuqikr ds Hkh cjkcj  gksrk gSA

;kuh ;fn a, b, c, d, e ..... jkf'k;k¡ bl izdkj gks fd ............  
a b c d

b c d e
rks

;g jkf'k;k¡ lrr~ vuqikr (Continued proportion) esa gSA

pwafd  a : b : c rks b dks a vkSj c dk e/;kuqikrh dgsaxs] ;kuh a : b : : b : c

;k 
a b

b c

 b2 = ac

  b ac

vr% bl rjg ge e/; jkf'k dk eku fudky ldrs gSaA

mnkgj.k%&11    6 vkSj 54 dk e/;kuqikrh irk djsaA

gy& ekuk 6 vkSj 54 dk e/;kuqikrh x gS] rks

vr% 6 : x : : x : 54

 x × x = 6 × 54

 x2 = 6 × 6 × 3 × 3

 x = 6 6 3 3  

 x = 6 × 3 = 18

vr% 18, 6 vkSj 54 dk e/;kuqikrh gSA

mnkgj.k%&12    8xy vkSj 4x2y dk rr̀h;kuqikrh irk djsaA

gy& ekuk m, 8xy vkSj 4x2y dk rr̀h;kuqikrh gS rks

8xy : 4x2y : m   8xy : 4x2y : : 4x2y : m
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 2

8

4

xy

x y  =
24x y

m
  8xy × m = 4x2y × 4x2y

        m = 
2 24 4

8

x y x y

xy   m = 2x3y

vr% r`rh;kuqikr 2x3y gSA

mnkgj.k%&13    ;fn a : b : : c : d gks] rks fl) djsa fd&

2 2

2 2





d c ac

b d bd

gy& ekuk  
a c

k
b d

 gS

rks a = bk, c = dk gksxk

L.H.S. = 
2 2

2 2




a c

b d

=  
2 2

2 2

( ) ( )


bk dk

b d

= 
2 2 2

2 2

( )

( )




k b d

b d

=  k2 ..............................(1)

R. H. S. = 
ac

bd

= 
·bk dk

bd

= 
2 ( )k bd

bd

=  k2 ............................(2)
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(1) vkSj (2) ls ge dg ldrs gSa fd

2 2

2 2





a c ac

b d bd

L.H.S. = R.H.S.

O;qRØekuqikr

ge ns[krs gSa fd ,d fuf'pr jkf'k ls [kjhnh xbZ oLrqvksa dh ek=k dher c<+us

ij de gks tkrh gSA ogha dher ?kVus ij ;g ek=k vf/kd gks tkrh gSA cl]

VSDlh] lkbZfdy vkfn dh LihM¼pky½ c<+kus vFkok ?kVkus ij mlh nwjh dks r;

djus esa yxk le; ?kV ;k c<+ tkrk gSA fdlh dk;Z dks iw.kZ djus esa yxk le; dk;Z djus

esa yxs O;fDr;ksa dh la[;k ?kVkus ;k c<+kus ds lkFk Øe'k% c<+ ;k ?kV tkrk gSA ;g lc

O;qRØekuqikrh laca/k gSaA

lkspsa ,oa ppkZ djsa

O;qRØekuqikrh laca/k ds ,sls gh dqN vkSj mnkgj.k [kkstdj fyf[k,A

O;qRØekuqikrh laca/k cgqr lh txg mi;ksx esa vkrs gSaA ge mnkgj.k ls le>rs gSa %&

mnkgj.k%&14    12 etnwj ,d nhokj dks 9 fnu esa izfrfnu 8 ?k.Vk dke djds cuk ldrs
gSaA mlh nhokj dks 24 etnwj izfrfnu 6 ?k.Vs dke djds fdrus fnu esa cuk ysaxs \

gy&etnwjksa dh la[;k o dk;Z iw.kZ djus esa yxk le; ,d nwljs ds O;qØekuqikrh gksrk
gSA nhokj cukus esa 12 etnwjksa dks 9 fnu × 8 ?k.Vs = 72 ?k.Vs le; yxrk gSA

;fn etnwjksa dh la[;k c<+kdj 24 dj ns rFkk dk;Z djus dk le; ?kVkdj izfrfnu 6
?k.Vs dj nsa vkSj ekuk x fnu esa nhokj iw.kZ gks tkrh gS( rks 24 etnwj dks 6 ?k.Vs × x fnu =
6x ?k.Vs yxsaxsA

pw¡fd nksuksa ifjfLFkfr;ksa esa dke iwjk gqvk vr% ;g le; dh x.kuk o et+nwjksa dh la[;k
ds O;qRØekuqikrh gS ftls ge fuEu O;qRØekuqikrh lEcU/k ds :i esa fy[k ldrs gSa&

 et+nwjksa dh la[;k    :   et+nwjksa dh la[;k     : :   le; ¼?k.Vksa esa½    :   le; ¼?k.Vksa esa½

           12       :            24         : :       6x         :        72

      
12 6

24 72

x
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             72 × 12 =  6x × 24

             72 12

24 6
x





            6x 

vr% izfrfnu dk;Z djus dk le; 8 ?k.Vk ls ?kVkdj 6 ?k.Vk djus o etnwjksa dh la[;k

12 ls c<+kdj 24 djus ij nhokj cukus esa 6 fnu dk le; yxsxkA

mnkgj.k%&15    200 lh-,Q-,y- cYc dks 6 fnu rd 4 ?k.Vs izfrfnu tyk, tkus ij
fo|qr~ O;; 40 :- vkrk gSA crkb, 48 :- ds O;; ij 15 fnu rd 3 ?k.Vs izfrfnu ds fglkc
ls fdrus CFL cYc tyk, tk ldrs gSa \

gy%& ekuk 48 :- ds dqy O;; ij 15 fnu rd 3 ?k.Vs izfrfnu ds fglkc ls x lh-,Q-
,y- cYc tyk, tk ldrs gSaA

igyh fLFkfr esa&
fn;k gS fd ,d cYc 4 ?k.Vs izfrfnu ds fglkc ls 6 fnu tyrk gSA
 ,d cYc ds tyus dk dqy le; 6 × 4 = 24 ?k.Vs
rks 200 cYc ds tyus dk dqy le; 200 × 24 ?k.Vs

blh rjg nwljh fLFkfr esa

15 fnu rd 3 ?k.Vs izfrfnu ds fglkc ls x cYc ds tyus dk dqy le;
                               x × 15 × 3 = 45x ?k.Vs
;gka tSls&tSls cYc tyus dk le; c<+sxk fo|qr O;; Hkh c<sxk ;kfu og lekuqikrh gSaA

200 cYc tyus dk  % dqy fo|qr O;; : : x cYc tyus dk  % dqy O;;
    dqy le;                 dqy le;
        200 × 24       :                40         : :       45x            :      48

                          
200 24 45

40 48

x


          
200 24 48

45 40

 



x  = 128

vr% 48 :- ds fo|qr~ [kpZ ij 15 fnu rd 3 ?k.Vs izfrfnu ds fglkc ls x = 128 cYc

tyk, tk ldrs gSaA

mnkgj.k%&16    ;fn 15 O;fDr fdlh dke dks 40 fnu esa djrs gSaA crkb, ml dke

ds pkSFkkbZ fgLls dks fdrus O;fDr 15 fnu esa dj ysaxs\
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gy%& ;fn 15 O;fDr 1 dke dks djrs gSa ¾ 40 fnuksa esa

rks 15 O;fDr 
1

4
 dke dks djrs gSa& 

1
40 10

4
   fnuksa esa

eku ysa 
1

4
 dke dks x O;fDr 15 fnuksa esa iwjk dj ysaxsA

ge tkurs gSa fd O;fDr;kasa dh la[;k fnuksa dh la[;k ds O;dqRØekuqikrh gSA

rks bls fuEu rjhds ls fy[kk tk ldrk gS%&

O;fDrksa dh la[;k fnuksa dh la[;k

15 O;fDr :  x O;fDr  ::   15 fnu : 10 fnu

        
15 15

10x


          10x 
vr% 10 O;fDr bl dk;Z ds pkSFkkbZ Hkkx dks 15 fnu esa dj ysaxsA

mnkgj.k%&17   nks uy A vkSj B ,d Vadh dks Øe'k% 30 feuV vkSj 40 feuV esa Hkj ldrs

gSaA rhljk uy C ml Vadh dks 60 feuV esa [kkyh dj ldrk gSA ;fn rhuksa uy ,d lkFk [kksy

fn, tk,¡ rks Vadh dks Hkjus esa fdruk le; yxsxk\

gy%& pw¡fd uy A }kjk 30 feuV esa Vadh dk Hkjk x;k  Hkkx ¾ 1

blfy, 1 feuV esa Vadh dk Hkjk x;k Hkkx   ¾ 
1

30

      pw¡fd uy B }kjk 40 feuV esa Vadh dk Hkjk x;k Hkkx  ¾ 1

      blfy, 1 feuV esa uy }kjk Vadh dk Hkjk x;k Hkkx  ¾
1

40

 pw¡fd uy C }kjk 60 feuV esa [kkyh fd;k x;k Hkkx   ¾ 1

 blfy, 1 feuV eas uy }kjk Vadh dk [kkyh fd;k x;k Hkkx ¾ 
1

60

rhuksa uyksa dks ,d lkFk pkyw djus ij nks uyksa ls Vadh esa ikuh tk,xk ysfdu rhljs uy
ls Vadh ls ikuh fudyrk tk,xk A

vr% 1 fEkuV esa Vadh dk Hkjk x;k Hkkx ¾ 
1 1 1

30 40 60
 

4 3 2

120
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5

120


pw¡fd 
5

120
 Hkkx Hkjus esa yxk le; ¾ 1 feuV

blfy, iwjk 1 Hkkx vFkkZr Vadh dks Hkjus esa yxk le; 

1
5

120



120

5


= 24 feuV

mnkgj.k%&18    ,d iEi ,d Vadh dks 2 ?k.Vs esa Hkjrk gSA Vadh esa fjlko gksus ds dkj.k Vaadh

Hkjus esa 3 ?k.Vs yx tkrs gSa ;fn Vadh iwjh Hkjh gks rks fjlko ds dkj.k [kkyh gksus esa fdruk

le; yxsxk\

gy%& iai }kjk 2 ?k.Vs esa Vadh dk Hkjk x;k Hkkx ¾ 1

blfy, iai }kjk 1 ?k.Vs esa Vadh dk Hkjk x;k Hkkx ¾ 
1

2

ekuk fjlko ds dkj.k x ?k.Vs esa Vaadh  dk [kkyh gqvk Hkkx ¾ 1

rc fjlko ds dkj.k  1  ?k.Vs esa  Vadh  dk [kkyh gqvk Hkkx ¾  
1

x

pw¡fd fjlko ds ckotwwn iai }kjk 3 ?k.Vs esa Vadh dk Hkjk x;k Hkkx ¾ 1

blfy, fjlko ds ckot+wn 1 ?k.Vs esa Vadh dk Hkjk x;k Hkkx ¾ 
1

3

fjlko ds ckot+wn 1 ?k.Vs esa Vadh dk Hkjk x;k Hkkx

¾ iai }kjk 1 ?k.Vs esa Vadh dk Hkjk x;k Hkkx
& fjlko ds dkj.k 1 ?k.Vs esa Vadh dk [kkyh gqvk Hkkx

1 1 1

3 2 x
 

1 2

3 2

x

x




       2 3 6x x 
 6x 

vr% fjlko ds dkj.k Vadh 6 ?k.Vs esa [kkyh gks tk,xhA
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djds ns[ksa

1- rhu O;fDr A, B rFkk C fdlh dke dks Øe'k% 12 fnu] 15 fnu rFkk 10 fnu esa lekIr dj

ldrs gSaA ;fn ml dke dks rhuksa feydj djsa rks dke iwjk gksus esa fdrus fnu yxsaaxsA

iz'ukoyh& 3

1. ;fn 29 iqLrdksa dk ewY; 783 :i, gS rks 2214 :- esa fdruh iqLrdsa feysxh \
2. ;fn 14 : 35 : : 16 : x gks] rks x dk eku irk djsaA
3. 2xy, x2, y2 dk prqFkkZuqikrh irk djsaA
4. la[;k,¡ 10, 18, 22, 38 esa ls gj ,d la[;k esa D;k tksM+k tk, fd ;s la[;k,¡

lekuqikrh gks tk,\

5. ;fn a vkSj c dk e/;kuqikrh b gks rks] fl) djsa fd
2 2 


a b a c

ab b
-

6. os la[;k,¡ irk djsa ftudk e/;kuqikrh 24 vkSj r`rh;kuqikrh 192 gksA
7. ;fn (1 + x) : (3 + x) : (6 + x) gks] rks x dk eku irk djsaA
8. nks la[;k 3%5 ds vuqikr esa gS ;fn izR;sd esa ls 9 ?kVk;k tk, rks os 12%23 ds vuqikr

esa gks tkrh gSaA crkb, igyh la[;k D;k gS\

9. fdlh dke dks 45 etnwj izfrfnu 6 ?k.Vk dke djrs gq, 24 fnuksa esa iw.kZ dj ysrs gSaA

crkb, fdrus etnwj ml dke dks 8 ?k.Vk izfrfnu djrs gq, 15 fnu esa iw.kZ dj ysaxs\

10. fdlh dke 25 O;fDr 6 ?k.Vs izfrfnu djds 9 fnu esa iw.kZ djrs gSa rks crkb, 15 O;fDr

9 ?k.Vk izfrfnu dke djds ml dke dks fdrus fnu esa iw.kZ dj ysaxs \

11. ;fn 30 vkneh fdlh dke dks 6 ?k.Vs izfrfnu djds 15 fnu esa iw.kZ djrs gSaA mlh dke

dks 20 vkneh fdrus ?k.Vs izfrfnu dke djds 15 fnu esa gh iw.kZ dj ysaxs \

12. ,d dkj ljk;ikyh ls 75 fdeh izfr ?k.Vk dh vkSlr pky ls pydj jk;iqj 4?k.Vs

esa igq¡prh gSA ekxZ esa ck/kk o VªSfQd c<+ tkus ds dkj.k dkj dh vkSlr pky 15 fdeh

izfr ?k.Vk de gks tkrh gSA dkj dks jk;iqj igq¡pus esa fdruk le; yxsxk \

13- ;fn 10 cYcksa dks 60 fnu rd 4 ?k.Vs izfrfnu tykus esa 80 :- dk fo|qr~ O;; vkrk gS

rks fdrus cYc 16 fnu rd 3 ?k.Vs izfrfnu tyk, tkus ij 40 :- dk fo|qr~ O;; vk,xk\

14. fdlh dke dks 48 etnwj 8 ?k.Vs izfrfnu dke djds 25 fnu eas iw.kZ djrs gSaA 30

vkneh bl dke ls nqxqus dke dks 10 ?k.Vs izfrfnu djds fdrus fnu esa iw.kZ dj ysaxs\



   147vuqikr ,aoa lekuqikr

15- A vkSj B feydj fdlh dke dks 24 fnu esa] B vkSj C feydj mlh dke dks 18 fnu

esa rFkk A vkSj C feydj mlh dke dks 12 fnu esa djrs gSaA crkb, A vdsys ml dke

dks fdrus fnu esa iwjk dj ysxk\

16- fdlh dke dks iwjk djus esa 15 O;fDr;ksa dks 16 fnu yxrs gSaA fdrus O;fDr ml dke

ds pkSFkkbZ Hkkx dks 15 fnu esa iwjk dj ldrs gSa\

17- fdlh dSEi esa 120 lSfudksa ds fy, 60 fnu dh [kk| lkexzh i;kZIr FkhA ;fn 40 fnu

ckn 40 lSfud vU;= pys x, rks 'ks"k [kk| lkexzh cps gq, lSfudksa ds fy, fdrus fnu

pysxh\

18- ;fn 11 edfM+;k¡ 11 fnuksa esa 11 tkysa cukrh gSa rks crkb, 1 edM+h 1 tky

cukus esa fdrus fnu yxsxhA

19- nks uy ,d Vadh dks iwjk Hkjus esa 6 ?k.Vs dk le; ysrs gSaA ;fn ,d uy dks

[kksyus ij 10 ?k.Vs esa iwjk Hkj ysrk gSA rks crkb, dsoy nwljk uy [kksyus ij

Vadh Hkjus esa fdruk le; yxsxkA

geus lh[kk

1- nSfud thou esa izk;% dbZ ckj rqyuk djus dh vko';drk iM+rh gSA ;g rqyuk cgqr

ckj vuqikr ls Li"V gks ikrh gSA vFkkZr nks jkf'k;ksa dh rqyuk vuqikr ls csgrj rjhds

ls dj ldrs gSaA

2- f[kykfM+;ksa ds izn'kZu dh rqyuk djuh gks vFkok cktkj esa dksbZ oLrq [kjhnuh gks

rks ge rqyuk ds vk/kkj ij gh mudh Js"Brk dk fu/kkZj.k dj ikrs gSaA

3- rqyuk leku izdkj dh jkf'k;ksa esa gh dh tkrh gS vFkkZr vuqikr nks ltkrh; jkf'k;ksa dh

rqyuk gksrh gSA

4- dHkh&dHkh gesa nks vuqikrksa dh rqyuk djus dh t:jr iM+rh gSA nks vuqikrksa dh rqyuk

lekuqikr dgykrh gSA

5- fdlh jkf'k dks nks ;k nks ls vf/kd Hkkxksa esa ck¡Vus esa vuqikr dk mi;ksx fd;k tkrk gSA

6- nSfud thou esa ge ,slh dbZ ifjfLFkfr;k¡ ns[krs gSa tgk¡ ,d jkf'k ds c<+us ;k ?kVus  ls

nwljh jkf'k ?kV ;k c<+ tkrh gSA ;s jkf'k;k¡ O;qRØe vuqikr esa gksrh gSaA
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mÙkjekyk&1
1- èkhjsUnz 2- 11-4 fdeh@?kaVk 3- 7%193] 3-5%, 96-5%

4- 
1

5
7

fnu 5- 1% vf/kd gS 6- 48 fnu

mÙkjekyk&2

1- 52]104]208 2- 23%33%60

3- 40]000:-]20]000:-]10]000:-] pkj xquk 4- 53]106]265

5- 4 yhVj

mÙkjekyk&3

1- 82 2- 40 3- 
2

xy
4- 2 6- 12 o 48

7- 3 8- 27 9- 54 etnwj 10- 10 fnu 11- 9 ?k.Vs izfrfnu

12- 5 ?k.Vs    13- 25 cYc 14- 64 fnu 15- 
4

28
5
fnu 16- 4O;fDr

17- 30 fnu 18- 11 fnu 19- 15 ?k.Vs
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06

funsZ’kkad  T;kfefr
[COORDINATE GEOMETRY]

vkius QqVckWy dk eSnku ns[kk gh gksxk 'kk;n [ksyk
Hkh gksA ;g rks geas irk gS fd [ksy 'kq: gksus ds igys
QqVckWy dks eSnku ds Bhd chp j[krs gSaA nksuksa Vheksa ds
f[kykM+h eSnku esa vkeus&lkeus jgrs gSa ,d Vhe ,d rjQ
rFkk nwljh Vhe nwljh rjQA eSnku esa nksuksa rjQ xksy
iksLV gksrs gSa tSlk fd vki fp= (i) esa ns[k jgs gSaA ;g chp
esa j[ks QqVckWy ls cjkcj&cjkcj nwjh ij gksrs gSaA

QqVckWy ds eSnku dh ekud yackbZ 120 ehVj rFkk
ekud pkSM+kbZ 90 ehVj gksrh gSA gkykafd [ksy rks fdrus Hkh
cM+s eSnku ij gks ldrk gSA eSnku esa f[kykM+h viuh&viuh
rjQ viuh Hkwfedk vuqlkj QSys jgrs gSa gkykafd [ksyrs
le; os eSnku esa gj txg tk ldrs gSaA fn, x, fp= (ii)
esa ge nksuksa Vheksa ds f[kykfM+;ksa dh 'kq:vkrh fLFkfr dks
ns[krs gSa fp= ds ck;sa Hkkx esa Vhe A gS rFkk nk;sa Hkkx esa
Vhe B gSA

QqVckWy eSnku ds Bhd e/; fcanq ij gSA eSnku ij
e/; js[kk tks nksuksa Vheksa dks vyx&vyx djrh gS] [khaph
jgrh gSA vc blds yacor ,d [kM+h js[kk [khaph gks rks]
QqVckWy dk eSnku pkj Hkkxksa esa c¡V tk,xkA geus ,slk
djds fp= (iii) cuk;k gSA fp= esa eSnku ds ck;ha vksj Vhe
A ds f[kykM+h vkSj nk;ha vksj Vhe B  ds f[kykM+h gaSA ck;ha vksj Vhe A ds f[kykM+h dh
'kq:vkrh fLFkfr dks a1, a2, a3..... a11 rFkk nk;ha vksj Vhe B ds f[kykfM+;ksa dh 'kq: esa fLFkfr
dks b1, b2, b3.......b11 ls n'kkZ;k x;k gSA

vki ns[k ldrs gSa fd nksuksa xksydhij lcls ihNs xksyiksLV ds ikl gaS mlds ckn
QqycSd gSa tks xksy iksLV ls yxHkx 20-25 ehVj vkxs gSA fQj feM QhYMj gSa tks 40-45

ehVj vkxs gSaA Bhd e/; js[kk ds ikl nksuksa rjQ ds QkoZMZ viuh&viuh vksj fLFkr gSaA
ge ck;ha vksj ;kuh Vhe A  dh fn'kk dks _.kkRed fn'kk o nk;ha vksj Vhe B dh fn'kk

dks /kukRed fn'kk ekusaxsA mudh fLFkfr dks bafxr djus ds fy, ge e/; fcUnq ls xqtj jgh
js[kkvksa ls mudh nwjh dk bLrseky djsaxsA

fp=&(i)

fp=&(ii)

120 eh-

90 eh-

120 eh-
Vhe A

90 eh-

Vhe B
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xksydhij nksuksa rjQ e/; fcanq ls 55 ehVj nwj gS fdUrq vkM+h js[kk ij fLFkr gSa vr%
bUgsa (55, 0) o (–55, 0) ls fu:fir djsaxsA blh rjg Vhe A  ds Qqy cSd] vkM+h js[kk ds Åij
ds Hkkx esa e/; fcanq ¼e/; js[kk ds½ ls –35 vkSj Vhe B ds +35 js[kk ij MVs gSaA Vhe A us 3
Qqy cSd j[ks gSa vkSj Vhe B ds 4 Qqy cSd gaSA ;s lHkh chp dh js[kk ls Åij dh vksj] ftls
ge (+) ekusaxs vkSj uhps dh vksj] ftls ge (–) ekusaxs] ij gSaA

Vhe A ds rhu Qqy cSd (–35, 20), (–35, 0) vkSj (–35, –20) ij fLFkr gSa blh rjg Vhe
B ds pkj Qqy cSd (+35, 30), (+35, +15), (+35, –15) vkSj (+35, –30) ij fLFkr gSaA

lkspas ,oa ppkZ djsa

vc vki Hkh vius nksLrksa ds lkFk feydj eSnku esa QSys gq, nksuksa Vheksa ds ckdh
f[kykfM+;ksa dh fLFkfr irk dj muds fcanq fyf[k,A ¼fp=&ii½

 djds ns[ksa

1. okWyhcky ds eSnku ds usV dks e/; js[kk ekudj blds e/; Bhd chpks&chp ,d
yacor js[kk [khafp, rFkk blds dVku e/; fcanq ls lHkh f[kykfM+;ksa dh fLFkfr irk dhft,A

2. fØdsV ds eSnku esa cYysckt dh fLFkfr dks e/; fcanqq ij ,d vkM+h js[kk ds yacor
,d js[kk [khapdj f[kykfM+;ksa dh fLFkfr dks n'kkZb, o mu fcanqqvksa dks fyf[k,A

vkb, ,d vkSj mnkgj.k ls fdlh ry ij j[kh oLrqvksa dh fLFkfr dk irk yxkrs gSa vki
dHkh vius 'kgj ;k dLcs ds flusek?kj esa dksbZ fQYe ns[kus x, gksaxsA D;k vkidks ;kn gS fd
vkius viuh lhV dSls <w¡<+h Fkh\ dqN flusek?kjksa esa dqlhZ dh iafDr;ksa dks A,B,C,D…. vkfn

fp=&(iii)

120 eh-
Vhe A

90 eh-

Vhe B

b7

b8

b9

b10

(35,30)

(35,15)

(35,-15)

(35,-30)

b6

a6

a7

a10

a2

(-55,0)

(-35,20)

(-35,0)

(-35,-20)
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uke nsdj izR;sd iafDr dh dqflZ;ksa dks Øekad 1]2]3]4 ns fn;k

tkrk gSA bl rjg lHkh dqflZ;ksa dks dksbZ u dksbZ uke tSls &

A
1
, A

2
, B

4
, C

19
, D

40  
fey tkrk gSA

eku ysa fdlh cM+s lHkkd{k esa vkM+h vkSj [kM+h vusd

drkjksa esa dqflZ;k¡ j[kh gqbZ gSaA vki lHkkd{k ds Bhd chp okyh

dqlhZ ij cSBs gSaA vkids fe=ksa ds cSBus dh txg dgk¡&dgk¡ gS]

;g vkidks irk gSA

;g mUgsa dSls crk,¡xs\

vki ftl dqlhZ ij cSBs gaS mlds uhps ,d vkM+h iV~Vh

gS tks lHkkd{k ds ck;sa ls nk;sa fdukjs rd xbZ gSA ;g iV~Vh

lHkkd{k ds Q’kZ dks nks fgLlksa esa ck¡Vrh gSA vkids lkeus dk

fgLlk vkSj vkids ihNs dk fgLlkA blls vki lHkkd{k dh

dqflZ;ksa ds ckjs esa crk ldrs gSa fd mudh fLFkfr dgk¡ ij gS tSls

vkids lkeus dh dqflZ;k¡] ihNs dh dqflZ;k¡ vkSj iV~Vh ds Åij j[kh

dqflZ;k¡A

;fn ,slh gh ,d vkSj iV~Vh vkidh dqlhZ ds uhps ls

xqtjrh gks tks igyh iV~Vh ds yacor gks vkSj lHkkd{k ds lkeus

ls ihNs rd tkrh gks] rks ;g iV~Vh Hkh lHkkd{k dks nks fgLlksa esa

ck¡VsxhA vkids nk;ha vksj dk fgLlk vkSj vkids ck;ha vksj dk

fgLlkA blh rjg dqflZ;ksa ds ckjs crkus ds fy, Hkh vkids ikl

dqN ubZ ckr gksxh tSls vkids nk;ha vksj dh dqflZ;k¡] vkids ck;ha

vksj dh dqflZ;k¡ vkSj bl [kM+h iV~Vh ds Åij j[kh dqflZ;k¡A

vc vki ns[ksaxs fd lHkkd{k dk lery ¼Q’kZ½ pkj

fgLlksa esa c¡V x;k gSA blds lkFk&lkFk dqflZ;k¡ Hkh pkj fgLlksa

esa c¡V xbZ gSaA dqflZ;ksa ds lanHkZ esa ;g ckr /;ku esa j[kuh gksxh

fd vkM+h vkSj [kM+h ifV~V;ksa ij Hkh dqflZ;k¡ j[kh gqbZ gSa tks

pkjksa fgLlkas dks vyx djrh gSa vkSj muesa 'kkfey ugha gSaA

fiNyh d{kkvksa esa vkius la[;k js[kk dk mi;ksx fd;k

gSA ;gk¡ Hkh mldh lgk;rk ysaxsA ekuysa vkidh dqlhZ ds uhps

ls tkus okyh vkM+h vkSj [kM+h iV~fV;k¡ nks la[;k js[kk,¡ gSa tks

,d nwljs ds yacor gSa vkSj ,d nwljs dks ogk¡ dkVrh gSa tgk¡

flusek dk inkZ

A
1 A

2
A

3 A
4

A
n.... .... ....

B
1

B
2

B
3

B
4 B

n
.... .... ....

C
1 C

2
C

3
C

4 C
n

.... .... ....

...  ... ... ... ... ... ... ...

...  ... ... ... ... ... ... ...

...  ... ... ... ... ... ... ...

P
1 P

2
P

3 P
4

P
n

.... .... ....

fp=&(iv)

ck;ha vksj lkeus dk fgLlk nk;ha vksj lkeus dk fgLlk

ck;ha vksj ihNs dk fgLlk nk;ha vksj ihNs dk fgLlk

fp=&(v)

lHkkd{k dk eap

+1 iafDr

+2 iafDr

+3 iafDr

&1 iafDr

0 iafDr

&2 iafDr

&3 iafDr

0
LrEHk

+ 1
LrEHk

+ 2
LrEHk

+ 3
LrEHk

+ 4
LrEHk

&4
LrEHk

&3
LrEHk

&2
LrEHk

&1
LrEHk

fp=&(vi)



  xf.kr&10152

vkidh dqlhZ j[kh gS ;kuh lHkk d{k ds Bhd chp esaA vkidh dqlhZ gh og txg gS tgk¡ nksuksa

la[;k js[kkvksa dk 'kwU; gSA rks vc bl vkM+h iV~Vh ij vkids nk;ha vksj j[kh dqflZ;ksa dks

Øe’k% $1] $2] $3] $4 vkfn ij j[kh xbZ dqflZ;k¡ rFkk ck;ha vksj j[kh dqflZ;ksa dks Øe’k%

&1] &2] &3] &4 vkfn ij j[kh xbZ dqflZ;k¡ dg ldrs gSaA blh rjg [kM+h iV~Vh ij vkids

lkeus vkSj ihNs dh dqflZ;ksa dks  Øe’k% $1] $2] $3] $4 vkSj &1] &2] &3] &4 dh dqflZ;k¡

dg ldrs gSaA

D;k ge lHkkd{k esa j[kh dqflZ;ksa dh drkjksa dks Hkh uke ns ldrs gSa\

;fn ge dqflZ;ksa dh [kM+h drkjksa dks LrEHk rFkk vkM+h drkjksa dks iafDr dgsa rks vki
dg ldsaxs fd vkidh dqlhZ ds uhps ls tkus okyh [kM+h iV~Vh ,d LrEHk gS tks vkM+h la[;k

js[kk ds 'kwU; ls xqtjrh gSA vkids nk;ha vksj ds lHkh LrEHk vkM+h la[;k js[kk ds Øe’k% $1]

$2] $3] $4 vkfn ls xqtjrs gSaA bUgsa ge $1 LrEHk] $2 LrEHk] $3 LrEHk dgsaxsA blh rjg

ck;ha vksj ds LrEHkksa dks Øe'k% &1 LrEHk] &2 LrEHk] &3 LrEHk dgsaxsA

vkidh dqlhZ ds uhps ls tkus okyh [kM+h iV~Vh dks D;k dgsaxs\

Li"V gS bls vki 0 LrEHk ¼'kwU; LrEHk½ dgsaxsA

Bhd blh rjg vkM+h iV~Vh 'kwU; iafDr vkSj blds Åij dh iafDr;k¡ $1 iafDr] $2

iafDr] $3 iafDr  rFkk uhps dh iafDr;k¡ &1 iafDr] &2 iafDr] &3 iafDr dgyk,¡xhA

vkids fe= A,B,C,D vkSj E lHkh vkids ikl gkWy ds chp esa gh [kM+s gSa vkSj mUgsa

vius fy, fu/kkZfjr dqflZ;ksa ij tkuk gSA muds LFkku fp= (vii) esa fn[kk, x, gSaA vkb, mUgsa

mudh txg crk,¡A

A dk LFkku & LraHk 2] iafDr 3 ij j[kh dqlhZ

B dk LFkku & LraHk 2] iafDr &2 ij j[kh dqlhZ

C dk LFkku & LraHk &3] iafDr &3 ij j[kh dqlhZ

D dk LFkku & LraHk &4] iafDr 0 ij j[kh dqlhZ

E dk LFkku & LraHk 0] iafDr 2 ij j[kh dqlhZ

 lkspsa vkSj ppkZ djsa

vkidh dqlhZ fdl txg ij gS\

lHkkd{k dk eap

+1 iafDr

+2 iafDr

+3 iafDr

&1 iafDr

0 iafDr

&2 iafDr

&3 iafDr

0
LrEHk

+ 1
LrEHk

+ 2
LrEHk

+ 3
LrEHk

+ 4
LrEHk

&4
LrEHk

&3
LrEHk

&2
LrEHk

&1
LrEHk

A

B

C

D

E

fp=&(vii)
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djds ns[ksa

1- ,d cxhps esa vkM+h vkSj [kM+h drkjksa esa ikS/ks yxs gq, gSaA mUgsa LrEHkksa vkSj iafDr;ksa esa n’kkZ;k x;k

gSA L, M, O, P Øe’k% uhcw] vke] larjs vkSj iihrs ds ikSèkksa dks iznf’kZr djrs gksa] rks muds LFkku

LraHk vkSj iafDr ds :i esa fy[ksaA

QqVckWy ds eSnku ds fp= (iii) dks ns[kdj uhps nh xbZ rkfydk iwjh dhft, &

Åij ds mnkgj.kksa esa vkius ;g ns[kk fd ,d ry ij j[kh gqbZ fdlh oLrq dh fLFkfr nks

ijLij yac js[kkvksa dh lgk;rk ls crkbZ tk ldrh gSA bl fopkjèkkjk ls xf.kr dh ,d egRoiw.kZ

'kk[kk funsZ'kkad T;kfefr  (Coordinate Geometry) dh mRifÙk gqbZA bl vè;k; esa funsZ'kkad T;kfefr

dh dqN vkèkkjHkwr ladYiukvksa ls ge vkidks ifjfpr djk,¡xsA

f[kykM+h dh

fLFkfr
f[kykM+h

 QqVckWy ls f[kykM+h dh nwjh

fdrus ck,¡@nk,¡ pys \ fdrus bdkbZ Åij@uhps pys \

a
2

a
6

a
7

a
10

b
6

b
7

b
8

b
9

b
10

ikSèks LrEHk vkSj iafDr

uhacw ¼$1 LrEHk] $3 iafDr½] --------------------------------

--

vke -----------------------------------]   ---------------------------------

----

larjk -----------------------------------]   ---------------------------------

----

iihrk -----------------------------------]   ---------------------------------

----

+1 iafDr

+2 iafDr

+3 iafDr

&1 iafDr

0 iafDr

&2 iafDr

&3 iafDr

0
LrEHk

+ 1
LrEHk

+ 2
LrEHk

+ 3
LrEHk

+ 4
LrEHk

&4
LrEHk

&3
LrEHk

&2
LrEHk

&1
LrEHk

L

M

L

M

O

O

P

P
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izkjaHk esa Ýkalhlh nk'kZfud vkSj xf.krK jsus ndkrsZ us bl ij vè;;u fd;k] mUgksaus ,d

ry esa ,d fcanq dh fLFkfr dk fuèkkZj.k djus dh leL;k dk gy izkIr dj fy;kA mudh fofèk

v{kka'k vkSj ns'kkarj dh fopkjèkkjk dk gh ,d fodflr :i FkhA ,d ry ij fLFkr fdlh fcanq

dh fLFkfr dk fuèkkZj.k djus esa iz;qDr i)fr dks ndkrsZ ds lEeku esa dkrhZ; i)fr

(Cartesian System) Hkh dgk tkrk gSA

ndkrsZ us ,d ry ij ijLij yacor nks js[kkvksa dks [khapus vkSj bu js[kkvksa ds lkis{k ry

ij fcanqvksa dk LFkku fuèkkZj.k djus dk fopkj izLrqr fd;kA yac js[kk,¡ fdlh Hkh fn'kk esa gks

ldrh gSaA bl vè;k; esa geus ,d {kSfrt ¼vkM+h½ vkSj nwljh mèokZèkj ¼[kM+h½ js[kk dk mi;ksx

fd;k gSA nksukas js[kk,¡ ,d nwljs dks ftl fcanq ij dkVrh gSa mls ewyfcanq (Origin) dgk tkrk

gSA bls O ls iznf'kZr fd;k tkrk gSA {kSfrt js[kk X'X dks x- v{k vkSj mèokZèkj js[kk YY' dks y-

v{k dgk tkrk gSA pw¡fd OX vkSj OY fn'kkvksa esa èkukRed la[;k,¡ fLFkr gSa blfy, OX vkSj OY

dks Øe'k% x- v{k vkSj y- v{k dh èkukRed fn'kk,¡ dgk tkrk gSA blh izdkj] OX' vkSj OY' dks

Øe'k% x- v{k vkSj y- v{k dh _.kkRed fn'kk,¡ dgk tkrk gSA

;s nksuksa v{k ry dks pkj cjkcj Hkkxksa esa foHkkftr djrs gSaA bu pkj Hkkxksa dks prqFkkZa'k

(quadrants) dgk tkrk gSA bUgas OX ls okekorZ fn'kk esa Øe'k% I, II, III vkSj IV prqFkkZa'k dgk

tkrk gSA bl izdkj] bl ry esa nksuksa v{k vkSj pkjksa prqFkkZa'k lfEefyr gSaA bl ry dks

dkrhZ; ry (Cartesian plane) ;k funsZ'kkad ry (Coordinate plane) ;k xy ry (xy-plane)

dgrs gSaA v{kksa dks funsZ'kkad v{k (Coordinate axes) dgk tkrk gSA

y

y'

ox'
x' o x

¼_.kkRed½

oy' ¼_.kkRed½

ox ¼èkukRed½

oy ¼èkukRed½

vkys[k&01

x x

y

y

o v{k

v{k

nwljk prqFkkZa”k

ewy fcUnq

igyk prqFkkZa”k

rhljk prqFkkZa”k pkSFkk prqFkkZa”k

1     2     3     4     5

2

1

3

4

5

¼prqFkkZa”k ½I¼prqFkkZa”k ½II

¼prqFkkZa”k ½III ¼prqFkkZa”k ½IV

vkys[k&02



funsZ'kkaaad T;kfefr       155

funsZ’kkad lery esa fdlh fcanq dh fLFkfr dk irk yxkuk %&
ge funsZ’kkad lery ij fdlh fcanq dk irk dSls djsaxs] vkb, bls ,d mnkgj.k ls le>rs
gSaA

,d xzkQ isij ij x vkSj y v{k [khafp,A igys

prqFkkZa'k esa dgha ij ,d fcanq P yhft,A P ls x vkSj y

v{k ij Øe'k% yEc PM vkSj PN Mkfy,A

;gk¡ y v{k ls fcanq P dh yacor nwjh PN 4

bdkbZ gSA ¼bls x v{k dh èkukRed fn'kk esa ekik x;k

gSA½ vkSj x v{k ls fcanq P dh yacor nwjh PM 3 bdkbZ

gSA ¼bls y v{k dh èkukRed fn'kk esa ekik x;k gSA½ bu

nwfj;ksa dh lgk;rk ls fcanq P dk fuèkkZj.k djsaxsA fdlh

fcanq dk fuèkkZj.k djus ds fy, ge fuEufyf[kr ijaijkvksa

dk è;ku j[krs gSa %

1- fdlh fcanq dk x-funsZ’kkad y- v{k ls bl fcanq dh yacor nwjh gS ftls x- v{k ij ekik

tkrk gSA ;g nwjh x- v{k dh èkukRed fn'kk esa èkukRed vkSj x- v{k dh _.kkRed

fn'kk esa _.kkRed gksrh gSA fcanq P ds fy, ;g $4 gSA x-funsZ’kkad dks Hkqt (abscissa)

dgk tkrk gSA

2- fdlh fcanq dk y-funsZ’kkad x- v{k ls bl fcanq dh yacor nwjh gS ftls y- v{k ij ekik

tkrk gSA ;g nwjh y- v{k dh èkukRed fn'kk esa èkukRed vkSj y- v{k dh _.kkRed

fn'kk esa _.kkRed gksrh gSA fcanq P ds fy, ;g $3 gSA y-funsZ’kkad dks dksfV

(ordinate) dgk tkrk gSA

3- funsZ'kkad ry esa fdlh fcanq ds funsZ'kkad fy[krs le; igys x-funsZ’kkad fy[krs gSa vkSj
mlds ckn y-funsZ’kkad fy[krs gSaA funsZ'kkadksa dks dks"Bd ds vanj fy[kk tkrk gSA

vr% fcanq P ds funsZ'kkad (4,3) gSaA

mnkgj.k%&1- fcanq A (4,5) dks funsZ’kkad lery esa iznf’kZr dhft,A

gy%& pw¡fd x-funsZ’kkad $4 gS vFkkZr fcanq dh y-v{k ls yacor nwjh $4 gSA blfy, igys

ge x-v{k dh /kukRed fn’kk vFkkZr OX fn’kk esa $4 bdkbZ c<+saxsA pw¡fd y-funsZ’kkad $5 gS]

vFkkZr fcanq dh x-v{k ls yacor nwjh $5 gSA blfy, vc ge y-v{k dh /kukRed fn’kk vFkkZr

OY fn’kk esa $5 bdkbZ c<+saxsA bl rjg gesa fcanq  A (4,5) izkIr gqvkA

x

y

o x v{k

y v{k

ewy fcUnq
1     2     3     4     5

2

1

3

4

5

(4,3)

x -    v{k 
funsZ”kkad

y -    v{k
funsZ”kkad

P

M

N

vkys[k&03
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mnkgj.k%&2- fcanq B (-4,5) dks n’kkZb,A

gy%& fcanq B dk x-funsZ’kkad &4 gS] rks gesa fdl fn’kk esa c<+uk gksxk\

pw¡fd fcanq B dk x-funsZ’kkad _.kkRed gS blfy, ge x-v{k esa OX' dh fn’kk esa vkxs
c<+saxsA vkxs ds pj.k vki Lo;a djas vkSj funsZ’kkad lery esa fcanq B (-4,5) dks n’kkZb,A

djds ns[ksa

1- uhps dqN fcanqvksa ds funsZ’kkad fn, x, gSaA ;s fdl&fdl prqFkkZa'k esa fLFkr gSa\ izR;sd
dks funsZ'kkad lery ij iznf'kZr dhft,&

¼i) (5,7) (ii) (-2,5) (iii) (2,-2) (iv) (-4,-5)

2- dksbZ Hkh 5 vkSj funsZ'kkad tksM+s fy[ksaA mUgsa muds prqZFkka'kksa ij mi;qDr LFkku ij
iznf'kZr djsaA

v{kksa ij fcanq %

;fn dksbZ fcanq x-v{k ij gks rks mlds funsZ'kkad D;k gksaxs\ ge tkurs gSa fd fdlh
fcanq rd igq¡pus ds fy, gesa nks nwfj;k¡ pyuh gksrh gSaA igyk x-v{k ds vuqfn'k (y-v{k ds
yacor), nwljk y-v{k ds lekarj (x-v{k ds yacor) vc ;fn dksbZ fcanq x-v{k ij gh fLFkr
gks rks gesa ewy fcanq ls ml fcanq
rd dsoy ,d nwjh pyuh gksxhA
pw¡fd y-v{k ds lekarj pyh xbZ
nwjh 'kwU; gksxhA blfy, ml fcanq
dk y-funsZ’kkad 'kwU; gksxkA vr%
x-v{k ij fLFkr fdlh fcanq ds
funsZ'kkad (x,0) ;k (-x,0) gksaxsA
tSls  x-v{k ij fLFkr fcanq A ds
funsZ'kkad (4,0) gaSA

blh rjg y-v{k ij fLFkr
fdlh fcanq ds funsZ'kkad (0,y) ;k
(0,-y) gksaxsA

Li"V gS fd ewyfcanq O ds
funsZ’kkad (0,0) gksaxsA

x x

y

y

o 1     2     3     4     5

2

1

3

4

5

-2

-1

-3

-4 

-5

-5    -4    -3    -2    -1
.A(4,0) 

vkys[k&04
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mnkgj.k%&3- funsZ’kkad lery ij fcanq P(3,0) dks n’kkZb,A

gy%& pw¡fd fcanq P dk y-funsZ’kkad 0 gS] blfy, x-v{k ls bl fcanq dh yacor~ nwjh ’kwU; gSA
vr% ;g fcanq x-v{k ij gksxkA fcanq P dk x-funsZ’kkad 3 gS] blfy, ;g fcanq OX dh fn’kk
esa ewyfcanq ls 3 bdkbZ dh nwjh ij gksxkA

djds ns[ksa

1- fcanqvksa B (0,4), C (-4,0) vkSj D (0,-2)  dks funsZ’kkad lery ij n’kkZb,A

2- rhu ,sls vyx&vyx fcaUnqvksa ds funsZ'kakd fy[ksa tks x-v{k ij gSaA

3- blh rjg y-v{k ij fLFkr rhu vyx&vyx fcaUnqvksa ds funsZ'kakd fyf[k,A

iz'ukoyh & 01

1- uhps dqN fcanqvksa ds funsZ'kkad fn, x, gSa mUgsa funsZ'kkad lery ij iznf'kZr dj
crkb, fd fcanq fdl prqFkkZa'k esa gaS \

(i) (3,4) (ii) (-5,6) (iii) (-2,-1) (iv) (2.5, -7)

2. fuEufyf[kr fcanqvksa ds funsZ'kkad ds vk/kkj ij crkb, fd fcanq fdl v{k ij fLFkr
gS\

(i) (0,5) (ii) (-6,0) (iii) (-3,0) (iv) (0, -3.5)

3. fjDr LFkkuksa dh iwfrZ dhft,A

(i) fcanq P (-4,-7) _________ prqFkkZa'k esa fLFkr gSA

(ii) x-v{k ij fLFkr fdlh fcanq dk y-funsZ'kkad _______ gksrk gSA

(iii) funsZ'kkad lery ij nksuksa v{k ijLij ______ gksrs gSaA

(iv) y-v{k ij fLFkr fdlh fcanq dk x-funsZ'kkad _______ gksrk gSA

(v) ewy fcanq ds funsZ'kkad _______ gksrs gSaA

4- vkys[k&05 esa iznf'kZr fcanqvksa dh fLFkfr;ksa dk voyksdu dj fuEufyf[kr funsZ'kksa ds
vuqlkj dk;Z dhft,&
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a) ,sls fcanqvkas dks fyf[k,
ftuds x-funsZ’kkad leku
gaSA

b) ,sls fcanqvksa dks fyf[k,
ftuds y-funsZ’kkad leku
gaSA

c) ,sls fcanqvksa dks fyf[k,
ftuds x-funsZ’kkad vkSj y-

funsZ’kkad leku gSaA

fcanqvksa ds chp dh nwjh

fn, x, vkys[k esasa pkj fcanqvksa A, B, C vkSj D dks iznf’kZr fd;k x;k gSA D;k vki crk
ldrs gSa fd A, B vkSj C, D fcanqvksa ds chp dh nwfj;k¡ fdruh&fdruh gSa\

D;k fcanq A vkSj fcanq B ds chp dh nwjh AB ] fcanq C vkSj fcanq D ds chp dh nwjh
CD ls de gS ;k nksuksa nwfj;k¡ cjkcj gSa\ ge mu nksuksa fcanqvksa ds chp dh nwjh dSls Kkr djssaxs
ftuds funsZ’kkad fn, x, gksa\

mu nks fcanqvksa ds chp dh
nwjh Kkr djuk vklku gS tks {kSfrt
;k ÅèokZèkj v{kksa ij ;k muds
lekarj fdlh js[kk ij fLFkr tSls
gksaA tSls & A (1,1) o B (1,4)A
blh rjg C (2,2) vkSj D (6,2) gSaA

buesa igys nksuksa fcanqvksa ds
y-funsZ’kkadksa dk varj ysus ij nwjh
AB rFkk ckn ds nks fcanqvksa ds x-

funsZ’kkadksa dk varj ysus ij nwjh
CD  Øe'k% izkIr dj ldrs gSaA

nwjh AB = 4&1 = 3 bdkbZ

¼pw¡fd AB =  y
2
& y

1, D;ksafd x
2
vkSj x

1
cjkcj gaSA½

x x

y

y

o 1     2     3     4     5

2

1

3

4

5

-2

-1

-3

-4 

-5

-5    -4    -3    -2    -1

D(3,3) 

F(-3,1) 

B(3,6) 

C(5,5) G(-5,5) 

S(5,-5) 

P(3,-2) Q(-2,-2) 

R(-5,-5) 

E(-4,6) 

H(6,-1) -6

.

.

.

.

.

.

.

. .

.6.

vkys[k&05

x x

y

y

-5    -4    -3    -2    -1

A(1,1)

B(1,4).
.2

1

3

4

5

-2

-1

-3

-4 

-5

-6

6

.
C(2,2)

.
D(6,2)

o

P(1,-2).

.Q(1,-6)
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nwjh CD = 6&2 = 4 bdkbZ

¼ pw¡fd CD = x
2
&x

1, D;ksafd y
1 
vkSj y

2 
cjkcj gaSA½

blh rjg P (1,&2)  vkSj Q (1,&6) ds chp dh nwjh

PQ = y
2
&y

1
 D;ksafd x

2 vkSj x1 cjkcj gSaA

PQ = &6 & (&2) = &4

nwjh èkukRed yh tkrh gSA vr% PQ = 4 bdkbZ

djds ns[ksa

bu fcanqvksa ds chp dh nwfj;k¡ Kkr dhft, A

(i) (5,8) vkSj (5,-3)

(ii) (2,3) vkSj (2,7)

fdUgha Hkh nks fcanqvksa ds chp dh nwjh &

fiNys mnkgj.k esa ,slh ifjfLFkfr esa fdUgha nks fcanqvksa ds chp dh nwjh Kkr dh xbZ
ftlesa js[kk varjky AB, CD vFkok PQ ;k rks m/okZ/kj gSa ;k {kSfrtA

;fn ,sls nks fcanq gksa tks mèokZ/kj ;k {kSfrt
js[kk vFkok muds lekarj js[kk ij u gkas  ;kuh ,slk
js[kk varjky gks tks u rks m/okZ/kj gks u gh {kSfrt
rks muds chp dh nwjh dSls Kkr djsaxs\ vkb, ,d
mnkgj.k ns[ksa &

mnkgj.k%&4- fcanqvksa A (1,2)s vkSj B (4,6) ds chp
dh nwjh Kkr dhft,A

gy %& fcanq A ls x-v{k ds lekarj js[kk [khafp,A
blh rjg fcanq B ls y-v{k ds lekarj js[kk [khafp,A
;s nksuksa js[kk,¡ fcanq C ij izfrPNsn djrh gSaA

nwjh AC= 4&1= 3 bdkbZ

x' x

y'

y

0

2

1

3

4

5

A (1,2) C (4,2). .

6 B (4,6).

o

vkys[k&07
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vkSj nwjh BC= 6&2 = 4  bdkbZA

f=Hkqt ABC esa ckSèkk;u& ikbFkkxksjl izes; ls

2 2 2AB AC BC 

2 23 4 

9 16 

25

nwjh AB = 5 bdkbZA

O;kid ifjfLFkfr esa nwjh

funsZ’kkad lery esa fdUgha Hkh nks
fcanqvksa ds chp dh nwjh Kkr djus
ds fy, gesa ,slk rjhdk pkfg, tks
gj rjg dh nwfj;ksa ij ykxw gksA
ge Q vkSj P ds chp nwjh fudkysaxsA

eku yhft, fd fcanq P ds
funsZ’kkad (x1,y1) vkSj Q ds funsZ’kkad
(x2,y2)  gSaA

ledks.k f=Hkqt PRQ esa]

nwjh PR= x2&x1

nwjh  QR= y2&y1

ledks.k f=Hkqt PRQ esa ckSèkk;u&ikbFkkxksjl izes; ls

2 2 2PQ =PR +QR

   2 2

2 1 2 1   x x y y

PQ    2 2

2 1 2 1   x x y y

x' x

y'

y

0

2

1

3

4

5

P ( , )x y1 1

R ( , )x y2 1
. .

6 Q ( , )x y2 2
.

o

vkys[k&08
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pw¡fd  2

1 2x x  vkSj  212 xx   cjkcj gaS blfy, ge fcanq P ls fcanq Q dh nwjh

Kkr djsa ;k fcanq Q ls fcanq P dh nwjh Kkr djsa] ifj.kke esa varj ugha iM+sxkA

vFkkZr nwjh PQ = nwjh QP

;g funsZ'kkad lery ij fdUgha Hkh nks fcanqvksa ds chp nwjh irk djus ds fy, mi;ksx
fd;k tk ldrk gSA

mnkgj.k%&5- fcanqvksa P(2,-3) vkSj Q(5,-7) ds chp dh nwjh Kkr dhft,A

gy%& ;gk¡ x
1
=2, y

1
=-3 vkSj x

2
=5,y

2
=-7

  PQ     2 2

2 1 2 1   x x y y

       22
5 2 7 3     

     223 4  

    9 16 

    25

     PQ 5   bdkbZ

mnkgj.k%&6-  y-v{k ij ,d ,slk fcanq Kkr
dhft,] tks fcanqvksa A(6, 5) vkSj
B(&4, 3) ls lenwjLFk gksA

gy %& vki tkurs gSa fd y-v{k ij fLFkr dksbZ Hkh fcanq (0, y) ds :i dk gksrk gSA vr% eku
yhft, fd fcanq P(0, y) fcanqvksa A vkSj B ls lenwjLFk gSA rc]

PA PB

(6 &0)2  $ (5 &y)2 = (&4 &0)2  $ (3 &y)2

          36 $25  $ y2 &10y = 16 $9  $ y2 &6y

x' x

y'

y
1

o
B (5,1)

P (2,-3)

-6

-7

-5

-4

-3

-2

-1

Q (5,-7)

vkys[k&09
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4y = 36

  y = 9

vr% vHkh"V fcanq (0, 9) gSA

 iz'ukoyh & 02

1- fn,  x ,  v ky s[ k&10 esa fcanq P dh Q o R ls nwjh Kkr dhft,A

2- vkys[k&10 dks ns[kdj  AC, AB o BC dk eku Kkr dhft,A

3- fcanq (3, 4) dh ewy fcanq ls nwjh Kkr dhft,A

4- ;fn PA PB  gks rFkk
fcanq A, B ds funsZ'kkad
Øe'k% (2, 0) o (-2, 4) gksa
vkSj P, y&v{k ij fLFkr
gks rc P ds funsZ'kkad Kkr
dhft,A

5- y&v{k ij fLFkr fdlh fcanq
ds funsZ'kkad Kkr dhft,
tks fcanqvksa         (5,-2) o
(3,4) ls lenwjLFk gSA

6- x vkSj y esa ,d lacaèk Kkr
dhft,] rkfd fcanq (x, y)
fcanqvksa (7, 1) vkSj (3, 5)
ls lenwjLFk gksA

vkys[k&10

x’ x

y’

y

O

Q(-1, 3)

R(3, 2)

.
..

P(2, 0)

. .

.
A(3, -2) B(6, -2)

C(3, -4)
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<ky ;k izo.krk

varjky dh <ky ;k izo.krk  (SLOPE OF THE INTERVAL)

fdlh js[kk ;k mlds fdlh varjky dh <ky ;g crkrh gS fd js[kk fdruh rsth
ls p<+rh ;k mrjrh gSA js[kk ds fdlh varjky AB dh
<ky dk eku y-funsZ’kkad ds B fcanq ls A fcanq rd ifjofrZr
gksus rFkk x-funsZ’kkad ds B fcanq ls A fcanq rd ifjofrZr
gksus ds chp dk vuqikr gSA ¼<ky dks izo.krk Hkh dgk
tkrk gS] ge <ky ds fy, ^izo.krk* 'kCn dk mi;ksx
djsaxsA½

;fn fcanq A ds funsZ’kkad (1, 2) vkSj fcanq B ds
funsZ’kkad (5, 7) gSaA rc

varjky AB dh <ky ¾
12

12

xx

yy




¾
7 2

5 1




¾
5

4

bl vkdf̀r dks ge /;kuiwoZd ns[ksa rks gesa ,d ledks.k f=Hkqt utj vkrk gS ftldk
ledks.k fcanq C ij gSA ;fn ge js[kk[kaM AB dk foLrkj
djsa rks og fdlh fcanq P ij x-v{k dks izfrPNsn djsxkA ;g
js[kk x-v{k ij tks dks.k cuk,xh ogh dks.k f=Hkqt ABC ds
fcanq A ij cu jgk gS ¼ekuk ;g dks.k  gSA½

varjky AB dh izo.krk ¾ 
12

12

xx

yy




¾ 
BC

AC

¾ tan

izo.krk
BC

tan
AC

 

;fn fcanq B dks igyk vkSj fcanq A dks nwljk fcanq
ekusa rc D;k <ky cny tk,xk\

x' x

y'

y

0

2

1

3

4

5

6

7

o

A (1,2)

B (5,7)

C

P

vkys[k&11

x' x

y'

y

0

2

1

3

4

5

6

7

o

A (2,7)

B (5,1)P

vkys[k&12
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izo.krk
2 7

1 5






5

4





5

4


vFkkZr~ fn, x, nks fcanqvksa esa ls fdlh Hkh fcanq dks izFke fcanq ;k f}rh; fcanq ekuus
ij mu fcanqvksa ls xqtjus okyh js[kk ;k varjky dh izo.krk dk eku ifjofrZr ugha gksrkA

 vc vkys[k 12 esa fn[kk, x, varjky AB dh izo.krk ij fopkj dhft,A

varjky AB dh izo.krk ¾
(1 7)

(5 2)




   
6

3




  =&2

vFkkZr ;fn fdlh varjky esa A ls B dh fn’kk esa c<+us ij y dk eku ?kVrk tkrk gks
vkSj x  dk eku c<+rk tkrk gks rks bl izdkj ds varjky dh izo.krk _.kkRed gksrh gSA

fo’ks"k fLFkfr;k¡

1½ tc varjky {kSfrt gks & bl fLFkfr esa y
2
&y

1
 ’kwU; gS vkSj blfy, izo.krk ’kwU; gSA

x' x

y'

y

0

2

1

3

4

5

6

7

o

.

.P

Q

x' x

y'

y

0

2

1

3

4

5

6

7

o

A B

vkys[k&14vkys[k&13
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2½ tc varjky m/okZ/kj gks & bl fLFkfr esa x
2
&x

1
 ’kwU; gS] pw¡fd ’kwU; ls foHkktu

ifjHkkf"kr ugha gS blfy, ge dg ldrs gSa fd izo.krk
ifjHkkf"kr ugha gSA

  lkspsa ,oa ppkZ djsaa

fn, x, vkys[k&15 dks nsf[k,A vki budh izo.krk ds
fo"k; esa D;k dgsaxs\ vius fe=ksa ds lkFk ppkZ dhft,A
dkSu&dkSu ls js[kk[kaM dh izo.krk èkukRed gS vkSj
dkSu&dkSu ls js[kk[kaM dh izo.krk _.kkRed \

js[kk dh izo.krk

js[kk dh izo.krk dks js[kk ds fdlh varjky dh
izo.krk ls ifjHkkf"kr fd;k tkrk gS] D;ksafd js[kk ds
fdUgha Hkh nks varjkyksa dh izo.krk cjkcj gksrh gSaA

eku yhft, fd nks varjky AB vkSj PQ ,d gh
js[kk ij gSaA ledks.k f=Hkqt ABC vkSj PQR fd jpuk dhft, ftldh Hkqtk,¡ AC vkSj PR,

x-v{k ds lekarj gSa rFkk BC vkSj  QR, y-v{k ds lekarj gSaA

f=Hkqt ABC vkSj f=Hkqt PQR esa

AC lekarj gS PR ds rFkk AQ fr;Zd js[kk mUgsa dkVrh
gSA

blfy, A = P  ¼laxr dks.k½

blh rjg BC lekarj gS QR ds rFkk AQ fr;Zd js[kk mUgsa
dkVrh gSA

blfy, B = Q  ¼laxr dks.k½

C = R  ¼ledks.k½

blfy, ABC~ PQR 

blfy,
QR BC

PR AC


x' x

y'

y

0

2

1

3

4

5

6

7

o

A

B.

P.
O.

M.
N

. R

S C

D
E F

vkys[k&15

x' x

y'

y

0

2

1

3

4

5

6

7

o

A

B
P

Q

R

C

vkys[k&16
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ge dg ldrs gSa fd bu nksukas varjkyksa AB vkSj PQ dh izo.krk cjkcj gSA

mnkgj.k%&7- ,d js[kk fcanq ¼1]2½ vkSj ¼5]10½ ls xqtjrh gSA bldh <ky Kkr dhft,A

gy%& <ky
2 1

2 1

y y

x x






10 2

5 1






8

4


2

mnkgj.k%&8- ,d js[kk fcanq ¼5] 7½ ls xqtjrh gS vkSj bldh <ky 
2

3
 gSA bl js[kk ij ml

fcanq ds x funsZ’kkad Kkr dhft, ftldk y funsZ’kkad 13 gksA

gy %& js[kk ij fLFkr igyk fcanq ¼5] 7½ gSA nwljs fcanq ds funsZ'kkad ¼x] 13½ gksaxsA

js[kk dh <ky
13 7

5x






6

( 5)x




blfy,
6 2

( 5) 3x


  ¼fn;k gSA½

18 2( 5)x 

18 2 10x 

 14x

<ky dh rqyuk

vHkh vkius <ky dks fdlh js[kk ds varjky ds nks fcanqvksa ds funsZ'kkadksa ds lanHkZ esa

ns[kkA vkb, bls ,d vU; lanHkZ esa ns[krs gSaA
,d ?kksM+kxkM+h vkSj ,d lkbfdy fdlh ,d txg ls ,d lkFk pyuk ¼Øe'k% 12

fdeh-@?kaVk vkSj 16 fdeh-@?kaVk dh Pkky ls½ 'kq: djrs gSaA vyx&vyx le; ij buds

}kjk r; dh xbZ nwjh dks bl rkfydk esa ns[kk tk ldrk gS&
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        r; dh xbZ nwjh 15 feuV esa 30 feuV esa 60 feuV esa

?kksM+kxkM+h }kjk r; dh xbZ nwjh 3 fdeh- 6 fdeh- 12 fdeh-

lkbfdy }kjk r; dh xbZ nwjh 4 fdeh- 8 fdeh- 16 fdeh-

le; vkSj nwjh dks funsZ'kkad ekudj cuk, x, vkys[k dks è;ku ls ns[ksaA

js[kk OP lkbfdy ds vkSj js[kk OQ ?kksM+kxkM+h ds vkys[k dks iznf'kZr djrh gSA

bu js[kkvksa ds varjky Øe'k% AB  vkSj CD gSA

AB  dh <ky
16 8

60 30






8

30


4

15


CD  dh <ky
12 6

60 30






6

30


3

15


Li"V gS fd 
4

15
>

3

15

AB  dh <ky] CD  dh <ky ls T;knk gSA

vc AB  dh <ky dks ledks.k f=Hkqt AMB esa

nsf[k,

AB  dh <ky
16 8

60 30






BM

AM


1tan 

¼pw¡fd BOXBAM  ] js[kk OP }kjk x&v{k ds lkFk cuk;k x;k dks.k 1 ½

blh rjg CD  dh <ky 2tan  ¼ 2 OQ  }kjk x&v{k ds lkFk cuk;k x;k dks.k ½

vkius ns[kk fd fdlh js[kk ds }kjk x&v{k ds lkFk cuk, x, dks.k dk Li'kZT;k (tangent) gh ml

js[kk dh <ky gSA Li"V gS fd dks.k c<+us ds lkFk&lkFk <ky Hkh c<+rh tkrh gSA ,d vkSj ckr ;gk¡ ns[kh tk

x' x

y'

y

0o

A (30,8)

P ( )x,y

4

2

6

8

10

12

14

16

18

C (30,6)

B (60,16)

D (60,12)

M

N

le; feuV esa

r;
 d

h 
xb

Z n
wjh 

fd
eh
- 
esa

lkbfdy

?kksM+kxkM+h

P

Q

vkys[k&17



  xf.kr&10168

ldrh gS fd f=Hkqt AMB esa AM ] 30 feuV ds le; varjky dks vkSj BM bl 30 feuV esa pyh xbZ 8 fdeh-
dh nwjh dks crkrk gS rFkk BM vkSj AM dk vuqikr lkbfdy dh pky dks crkrk gSA vr% ge ns[krs gSa fd

;gk¡ lkbfdy dh pky mldh js[kk dh <ky dks O;Dr djrh gSA

var%[kaM

dksbZ js[kk x&v{k dks ftl fcanq ij dkVrh gS] ml fcanq dh ewyfcanq ls nwjh  x&var%[kaM dgykrh gSA

blhrjg] dksbZ js[kk y&v{k dks ftl fcanq ij dkVrh gS] ml fcanq dh ewyfcanq ls nwjh y&var%[kaM dgykrh gSA

js[kk dk lehdj.k

lehdj.k 2 4y x   ij fopkj dhft,A D;k vki ,sls funsZ’kkadksa ds ;qXe Kkr dj

ldrs gSa] tks bl lehdj.k dks larq"V djsaA mnkgj.k ds fy,

0x    ds fy,

2 0 4y   

4y 

blfy, ¼0] 4½ bl rjg dk ,d funsZ’kkad ;qXe gSA blh rjg ds nwljs funsZ’kkad ;qXe Kkr dhft,A
vc bu fcanqvksa dks vkysf[kr dhft,A vkius fdl rjg dh js[kk [khaph\ D;k ;g ljy js[kk gS\

vc vki ,d ,slh js[kk ij fopkj dhft, ftldh <ky 2 vkSj y&var%[kaM 4 gSA ;g js[kk fcanq

A ¼0] 4½ ls xqtjsxhA

bl js[kk ij dksbZ fcanq P (x, y) yhft,A

varjky AP dh izo.krk  ( 4)

( 0)

y

x






 
( 4)y

x




fn;k x;k gS fd js[kk dh <ky 2 gS]

vr%
( 4)

2
y

x




                 2 4y x 

x' x

y'

y

0

2

1

3

4

5

6

7

o

A (0, 4)

P ( )x, y

vkys[k&18
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 ;g ml js[kk dk lehdj.k gS tks fcanq (0, 4) ls xqtjrh gS vkSj ftldh <ky 2 gSA pw¡fd fcanq P
Hkh bl js[kk ij fLFkr gS blfy, fcanq P(x, y)ds funsZ’kkad 2 4y x   dks larq"V djrs gSaA

vkb,] vc ,d ,slh js[kk ij fopkj djsa ftldh <ky m vkSj Y v{k ls var%[kaM c gSA bl js[kk dk
lehdj.k D;k gksxk\ ;g js[kk fcanq A(0, c) ls xqtjsxhA eku yhft, fd bl js[kk ij fcanq P(x, y) gSA

     varjky AP dh <ky 
( )

( 0)

y c

x




     ------------------------¼1½

ysfdu gesa irk gS fd bl js[kk dh <ky m gS     ------------------------¼2½

¼1½ vkSj ¼2½ ls

      
( )

( 0)

y c
m

x






       y c mx 

      y mx c 

vFkkZr~ dkrhZ; lery esa ml js[kk dk lehdj.k cmxy  gS] ftldk <ky m vkSj Y  v{k ls
var%[kaM c gSA

foykser% os LkHkh fcanq ftuds funsZ’kkad lehdj.k cmxy   dks larq"V djrs gSa] lnSo ml js[kk ij
fLFkr gksaxs ftldh <ky m vkSj Y v{k ls var%[kaM c gSA

mnkgj.k%&9-  js[kk dh <ky ¼;k izo.krk½ vkSj Y v{k ls var%[kaM fyf[k, %&

¼1½ 7 5y x 

¼2½ 5y x  

gy%&

¼1½ 7 5y x   dh rqyuk O;kid lehdj.k cmxy   ls djus ij 7, 5m c  

blfy, js[kk dh <ky 7 vkSj Y v{k ls var%[kaM &5 gSA

¼2½ 5y x    dh rqyuk cmxy   ls djus ij 1, 5m c  

blfy, js[kk dh <ky &1 vkSj Y v{k ls var%[kaM 5 gSA
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iz'ukoyh 3

1- fn, x, vkys[k&19 esa varjky dh <ky ;k izo.krk

Kkr dhft,A

2- X v{k ds lekaarj js[kk dh izo.krk D;k gksxh\

3- ,d js[kk fcanq (7,10) ls xqtjrh gS ftldh <ky
5

6
 gSA (i) bl js[kk ij ml fcanq ds x funsZ'kkad

Kkr dhft, ftldk y funsZ'kkad 15 gksA

(ii) Y funsZ'kkad &3 ij x dk eku D;k gksxk\

4- ,d js[kk fcanq (3,7) o (6,8) ls gksdj tkrh gS rks

ml js[kk dh izo.krk Kkr dhft,A

5 ljy js[kk 765  yx dks cmxy   ds :i esa fyf[k, rFkk js[kk dh <ky rFkk Y  v{k ls var%[kaM

Kkr dhft,A

6- ml ljy js[kk dk lehdj.k Kkr dhft, tks Y v{k ls 3 eki dk var%[kaM dkVrh gS ,oa ftldh

izo.krk 
5

4
 gSA

7- Y v{k ds lekarj js[kk dh izo.krk D;k gksxh\

8- Y v{k ls 6 eki dk var%[kaM dkVus okyh 
5

3


 <ky okyh js[kk dk lehdj.k Kkr dhft,A

9- ml ljy js[kk dk lehdj.k Kkr dhft, ftldh izo.krk 
7

3
 gS rFkk js[kk fcanq (6,0) ls gksdj tkrh gSA

10- ewy fcanq ls gksdj tkus okyh ml ljy js[kk dh izo.krk Kkr dhft, tks fcanq (2,3) ls Hkh gksdj

tkrh gSA

x' x

y'

y

0

2

1

3

4

5

6

7

o

A(1,5)

B(3,7)

.
.

D(5,6)

C(2,4)

E(1,3)

F(2,1)

G(3,2) H(6,2)

I(7,5)

J(7,1)

vkys[k&19
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geus lh[kk

1- ;fn fdlh lery ij nks ijLij yacor js[kk,¡ XOX  o YOY  ,d fcanq O ij izfrPNsn djsaa rc
ge XOXdks X v{k] YOYdks Y v{k dgrs gSaA izfrPNsn fcanq O, **ewy fcanq** rFkk ;g lery]
*funsZ'kkad lery* dgykrk gSA

2- funsZ'kkad lery esa fdlh fcanq ds fy, x&funsZ'kkad] Y v{k ls yacor nwjh o y&funsZ'kkad X v{k ls
yacor nwjh ds cjkcj gksrk gSA

3- funsZ'kkad lery ij fdUgha nks fcanqvksa ),( 11 yxP o ),( 22 yxQ ds chp dh nwjh

2
12

2
12 )()( yyxxPQ   gksrh gSA

4- lery ij js[kk dh <ky ;k izo.krk 
12

12

xx

yy




] Tkgk¡ x funsZ'kkad ds A fcanq ls B fcanq rd ifjofrZr

gksus dk eku x
2
-x

1
 gS rFkk y funssZ'kkad ds A fcanq ls B fcanq rd ifjofrZr gksus dk eku y

2
-y

1
 gSA

5- ,slh js[kk ftldh <ky m vkSj Y v{k ls var%[kaM c gks] dk lehdj.k y mx c   gksrk gSA

mÙkjekyk&1

1- (i) izFke (ii) f}rh; (iii) rr̀h; (iv) prqFkZ

2- (i) y&v{k (ii) x&v{k (iii) x&v{k (iv) y&v{k

3- (i) rr̀h; (ii) 'kwU; (iii) yac (iv) 'kwU; (v) (0,0)

4- (a) B, D, P ;   vkSj  G, R vkSj C,S (b) B, E ;  P,Q,C,G

(c) Q, R, D, C

mÙkjekyk&2

1- PQ 3 2  , PR 5 2- AC 2, AB 3, BC 13   3- 5

4-  P(0,2) 5-
1

0,
3

  
 

6- x - y - 2 = 0



  xf.kr&10172

mÙkjekyk&3

1-  AB dh izo.krk = 1, CD dh izo.krk 
2

3
 , EF dh izo.krk = -2, GH dh izo.krk = 0,

 IJ dh izo.krk = vifjHkkf"kr

2- 'kwU; 3- (i) x  = 13 (ii)
43

5
x   4-

1

3

5-
5 7

6 6
  y x ,    <ky 

5
,

6
  var%[kaM

7

6


6- 5 4 12 0  x y 7- vifjHkkf"kr 8- 5 3 18 0  x y

9- 7 3 42 0  x y 10-
3

2



ifjp; (Introduction)

xf.kr esa ge tkudkfj;ksa dks] csgrj le> o fo'ys"k.k ds fy, dbZ ek/;eksa ls
fu:fir vkSj iznf’kZr djrs gSSS a A ,slk gh ,d ek/;e vkys[k gS ftldh lgk;rk ls ge crk
ldrs gaS fd fdlh ,d jkf’k ls nwljh jkf'k dk D;k laca/k gSSSA vkys[k ds ek/;e ls ;g Hkh
ns[kk tk ldrk gS fd ijLij lacaf/kr nks jkf’k;ksa esa ls fdlh ,d esa ifjorZZu djus ij nwljs
esa D;k cnyko vkrk gSSA buds lkFk&lkFk vkys[k cukus ls dqN ubZ tkudkfj;k¡ Hkh irk dh
tk ldrh gSA bl v/;k; esa ge vkys[k ds fofHkUu mi;ksxksa dks ns[k ldsaxsA

nks jkf’k;ksa ds chp ds laca/k &

dqN O;fDr diM+s dh ,d
nqdku ls 25 #i;s izfr ehVj dh nj
ls 1 ehVj] 2 ehVj] 3 ehVj] 4 ehVj
vkSj 5 ehVj yackbZ ds diM+s Øe'k%
25#-] 50#-] 75#-] 100#- vkSj 125#-
esa [kjhnrs gaSA muds }kjk pqdk;h
xbZ dherksa vkSj diM+s dh yackb;ksa
ds chp ds laca/k dks vkys[k esa iznf'kZr
fd;k x;k gSA vkys[k esa ge ;g
ns[k ikrs gSa fd diMs+ dh yackbZ c<+us
ls pqdkbZ xbZ dher esa fdl rjg dk
ifjoZru gks jgk gSA

vkb, ,d vkSj mnkgj.k
ns[krs gSSSaA

y

o
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100
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25
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fØdsV ds ,d eSPk esa ,d Vhe ds }kjk 'kq: ds nl vksojksa esa cuk, x, juksa dh la[;k
bl izdkj Fkh& 5] 4] 8] 7] 2] 5] 4] 4] 2] 9- ;fn ge vksojksa dh la[;k vkSj muesa cus juksa dh
la[;k dks ysrs gq, vkys[k [khapsa rks fp= 2 tSLkk vkys[k izkIr gksxkA &

lkspsa o ppkZ djsa

D;k vkys[k eas fy, x, vk¡dM+ksa ds chp dksbZ lacaa/k gS\
1- ,d izdkj ds vk¡dM+ksa dks X v{k ij vkSj nwljs izdkj ds vk¡dM+ksa dks Y v{k ij iznf'kZr

fd;k x;kA D;k vk¡dM+ksa ds fy, v{kksa dks pqus tkus dk dksbZ vk/kkj gS\
2- ,d vkys[k ljy js[kk ds :i esa gS ]nwljk Vs<+h&es<+h js[kkvksa ds :i esa] D;k bldk

dksbZ dkj.k gks ldrk gS\

vkys[k cukuk lh[ksa %&

vkys[k cukus ds fy, gesa nks rjg ds vk¡dM+ksa dh t:jr gksrh gSA ge ,d dks X v{k
vkSj nwljs dks Y v{k ij n'kkZrs gSaA D;k bu vk¡dM+ksa dks ge fdlh Hkh v{k ij n'kkZ ldrs gSa\
vFkok fdl vk¡dM+s dks X v{k vkSj fdl dks Y v{k ij n'kkZuk gS blds fy, dqN vkèkkj gksrs
gS aA

vkys[k 1 esa ns[ksa rks ik,¡xsa fd vxj ge T;knk diM+k [kjhnrs gSa rks gesa dher Hkh
vfèkd nsuh gksrh gSA vxj de diM+k [kjhnrs gSa rks dher de gksxhA ;g ,d mnkgj.k gS
tgk¡ ,d jkf'k nwljh jkf'k dks izHkkfor djrh gSA pqdkbZ xbZ dher] diM+s dh ek=k ij fuHkZj
djrh gSA bl rjg ge dg ldrs gSa fd ;gk¡ diM+s dh ek=k ,d eqDr ;k Lora= pj gS tcfd

x
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pqdkbZ xbZ dher ,d vkfJr pj gSA izk;% ge Lora= pj ¼vk¡dM+s½ dks X v{k ij rFkk vkfJr
pj dks Y v{k ij n'kkZrs gSaA

,d ckj ;g fuf'pr gks tk, fd gesa X v{k ij dkSu lk vkSj Y v{k ij dkSu lk
vk¡dM+k ysuk gS] mlds ckn nksuksa v{kksa ds fy, iSekuk pqurs gSaA

iSekuk & X v{k vkSj Y v{k ij okafNr jkf'k;ksa dks fu:fir djus ds fy, iSekus dk
p;u jkf'k vuqlkj djuk gksrk gSA vkb, bl izfØ;k dks vkys[k&1 ls le>rs gSaA 6 eh-
diM+s ds fy, pqdkbZ xbZ dher 125 #- gSA ;fn ge 1 cM+s oxZ dh yackbZ ¾ 1 #i;k iSekuk
pquus dk fu'p; djsa] rks gesa 125 oxZ dk v{k [khapuk gksxkA tks dkxt dh 'khV ij laHko
ughaA blds foijhr 1 cM+s oxZ dh yackbZ ¾50 #- dk iSekuk pqus rks cgqr de QSyko gksxk
vr% ge ,slk iSekuk pqusaxs ftlls lacaèk lkQ fn[ksA ;gk¡ geus 1 cM+s oxZ dh yackbZ ¾ 25#-
yh vkSj gesa 6 bdkbZ dk v{k [khapuk gksxkA xzkQ [khapus ds fy, iSekus dk p;u djrs le;
dqN ckrksa dk è;ku j[kuk gksxkA
• izR;sd jkf'k ds vfèkdre vkSj U;wure ekukas ds chp varj
• ftl isij ij vkys[k [khapuk gS] mlds vfèkdre Hkkx dk mi;ksx djukA

çR;sd fcanq dks vkys[k ij fpfàr djrs gSaA X v{k ij bafxr jkf'k ds eku ds fy,
Y v{k dh jkf'k ds eku vuqlkj X v{k ls nwjh ij fcanq vafdr djrs gSaA bu nksuksa ekuksa ls
gh xzkQ ij fcanq curk gSA

lHkh fcanqvksa dks tksM+dj vkys[k izkIr djrs gSaA

vkys[kksa ls gesa D;k irk pyrk gS\
vkius v[kckjksa] if=dkvksa vkSj Vsyhfotu dk;ZØeksa esa vyx&vyx rjg ds vkys[k

ns[ks gksaxsA okLro esa ;s vkys[k la[;kvksa ls cus vk¡dM+ksa ds fp=kRed izn'kZu gSSS aA ,d utj
Mkyus Hkj ls gesa dbZ tkudkfj;k¡ fey tkrh gSaA ge nksuksa vkys[kksa dks ckjh&ckjh ls ns[ksa
rks irk pysxk fd diMs+ dh yackbZ vkSj mlds ewY;ksa dks funsZ'kakd ekudj [khapk ljy js[kk
vkys[k ;g crkrk gS fd diMs+ ds ewY; vkSj mldh yackbZ ds chp ,d fuf'pr vuqikr gSSA

¼ 
100 75 25

, ,
4 3 1

vkfn½

;fn ge ;g tkuuk pkgsa fd fdlh nh xbZ yackbZ ds diMs+ dk ewY; D;k gksxk ;k
fn, gq, #i;ksa esa fdruk diMk+ [kjhnk tk ldsxk rks  ge vkys[k }kjk bls Hkh cgqr vklkuh
ls tku ldrs gaSA

blh rjg nwljk Vs<+k&es<+k vkys[k ;g crkrk gS fd fdlh vksoj esa fdrus ju cusaxs
;g vfuf'pr gSA ysfdu vkys[k dks ns[kdj ;g rqjar crk;k tk ldrk gS fd fdl vksoj
esa lcls T;knk ;k lcls de ju cusA vkSlr ju la[;k tkudj ;g Hkh crk;k tk ldrk
gS fd 20 ;k 50 vksoj dh lekfIr ij yxHkx fdrus ju cu ldrs gSSaA fdarq ;g vuqeku
xyr Hkh gks ldrk gS D;ksafd ckn ds vksojksa esa ju rsth ls Hkh cu ldrs gSa ;k iwjh Vhe vkmV
Hkh gks ldrh gSA
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dqN vkSj vkys[k &

vkys[k 3 %&  mPprj ek/;fed ’kkyk tejk¡o ds Nk=kokl esa fdlh ,d lIrkg ds
vyx&vyx fnuksa esa Nk=zksa dh la[;k vkSj mudss fy, idkbZ xbZ nky dh ek=k ds vk¡dM+s
fuEukuqlkj Fks &

vk¡dM+s ¼Nk= la[;k] nky dh ek=k½ ds :i esa gSA

D;k Nk=ksa dh
la[;k vkSj muds fy,
idkbZ tkus okyh nky
dh ek=k esa dksbZ lacaèk
gS \ vkb, bls vkys[k
cukdj le>asA

vki ns[k jgs gaS
fd nky dh ek=k Nk=kssa
dh la[;k c<+us&?kVus
ds lkFk T;knk ;k de
gks jgh gSA D;k bl
cnyko dh dksbZ fuf’pr
nj gS\

vkil esa ppkZ
djsaA bl vkys[k esa ,d
ckr è;ku nsus dh gSA
;gk¡ xzkQ 0]0 ls 'kq:
ugha gksrk ,slk dbZ vkys[kksa esa gksrk gS tgk¡ dbZ ckj vk¡dM+s 'kwU; ds utnhd ls 'kq: ugha
gksrsA ,slh fLFkfr esa ge vkys[k ij  fpà ds }kjk [kkyh txg dks n'kkZrs gSaA tSls Åij
fn, x, vkys[k esa X  v{k ij vk¡dM+s 16 ls 'kq: gksrs gSa vkSj 1 ls 16 ds chp dksbZ vk¡dM+k ugha
gSA blfy, X v{k ij ewy fcanq 'kwU; ls 16 ds chp ds Hkkx dks  fpà ls n'kkZ;k x;k gSA

  lkspsa ,oa ppkZ djsa

;fn fnu Øekad ds lkFk idkbZ nky dh ek=k vFkok mifLFkr cPpksa dk vkys[k cuk,¡ rks og
dSlk gksxk\

Nk= la[;k 16 19 22 23 21 18 17
nky dh ek=k (fdxzk- esa) 1.280 1.520 1.760 1.840 1.680 1.440 1.360

x

2.0

1.9

1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

o 16     17    18    19    20     21   22     23    24   25

(X1 ,Y )1 

(X2 ,Y )2 

(X3 ,Y )3 

(X4 ,Y )4 

(X5 ,Y )5 

(X6 ,Y )6 

(X7 ,Y )7 

y
x-
y-

vkys[k&03
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vkys[k 4 %& Qwyerh us vius ?kj ds fy, 4
fdyksxzke pkoy [kjhnkA mlds ;gk¡ jkst 500
xzke pkoy idrk gSA D;k ge izR;sd fnu cps gq,
pkoy dk vkys[k cuk ldrs gSa \

gy %& bl vkys[k ds vk¡dM+s ¼fnu] cps
gq, pkoy dh ek=k½ ds :i esa gSaA igyk fcanq
¼1]3-5½ vkSj ik¡pok fcanq ¼5]1-5½ gSA

vki ns[k jgs gSa fd fnuksa dh la[;k c<+us
ds lkFk cPks gq, pkoy dh ek=k de gksrh tk jgh
gSA D;k vki vkys[k dks ns[kdj crk ldrs gSa fd
pkoy dc [kRe gks tk,xk\

vkys[k 5 %& oxksZa dh ,d Hkqtk dh eki o mu oxksZa ds ifjeki dks lkj.kh esa iznf'kZr fd;k
x;k gSA

lkj.kh ds vk¡dM+ksa Lks vkys[k cukb, rFkk fuEufyf[kr iz'uksa
ds mÙkj nhft, &

1- x v{k ij dkSu lk vk¡dM+k pqusaA

2- y v{k ij dkSu lk vk¡dM+k pqusaA

gy %& bl vkys[k esa ge ns[k ik jgs gaS fd oxZ dh ,d
Hkqtk dh eki esa òf) gksus ls mlds ifjeki esa Hkh òf) gks jgh
gSA Åij fn, gq, vk¡dM+ksa esa oxZ dh Hkqtk dh eki ,d Lora=
pj gS vkSj oxZ dk ifjeki vkfJr pj gSA vr% x v{k ij oxZ
dh Hkqtk dh eki vkSj y v{k ij oxZ dh ifjeki n'kkZ,¡A

vkys[k 6 %& fdlh oxZ dh ,d Hkqtk dh yackbZ esa
ifjorZu djus ij izkIr gq, {ks=zQy dks uhps lkj.kh esa
n'kkZ;k x;k gS A budh lgk;rk ls ,d vkys[k cukb, A

     djds ns[ksa

1- vius vkl&ikl ls blh izdkj ds vk¡dM+s
bdðs dj bu vk¡dM+kas ls vkys[k cukb,A

2- vkys[k 3 vkSj 4 nksuksa ,d ljy js[kk gS fdarq
nksuksa ,d nwljs ls fHkUu gSA buesa D;k&D;k
QdZ gS\

3-  vkys[k 3 vkSj 4 esa (x,y)dh rkfydk cuk,¡A

oxZ dh Hkqtk dh eki ¼lseh- esa½ 1 2 3 4 5 6 7
oxZ dk ifjeki ¼lsseh- esa½ 4 8 12 16 20 24 28

o

y

xigyk  nwljk  rhljk  pkSFkk   ik¡pok¡

3.5

3.0

 2.5

2.0

1.5

1.0

0.5

(X1 ,Y )1 

(X2 ,Y )2 
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gy%& oxZ dh Hkqtk vkSj mlds {ks=Qy
ds chp [khapsa x;s vkys[k dks ns[kus ij
;g irk py jgk gS fd Hkqtk dh yackbZ
c<+us ij {ks=Qy dk eku Hkh c<+rk gS]
fdUrq ;gk¡ ljy js[kk ds LFkku ij
Åij mBrh gqbZ ,d oØ js[kk izkIr
gksrh gSA

  lkspsa o ppkZ djsa

vkys[k 5 o vkys[k 6 esa vkidks
D;k&D;k vkSj varj fn[k jgs gSa\ ppkZ
dhft,A

vkys[k 7 %& ekpZ eghus ds fdlh fnu
ds lqcg 6 cts ls 'kke 6 cts rd dk rkieku uhps dh lkj.kh esa iznf'kZr gS&

lkj.kh ds vk¡dM+ksa ds vkèkkj ij vkys[k [khafp,A

gy%&  ;gk¡ ge
ns[k ldrs gSa fd
;g vkys[k igys
[khaps x, vkys[kksa
ls vyx gSA le;
c<+us ds lkFk&lkFk
igys rkieku c<+
jgk gS rFkk ,d
le; ds ckn de
Hkh gks jgk gSA

oxZ dh Hkqtk dh eki ¼lseh- esa½ 0 1 2 3 4 5 6 7

oxZ dk {ks=Qy ¼oxZlsseh- esa½ 0 1 4 9 16 25 36 49

6 7 8 9 10 11 12 1 2 3 4 5 6
 rki 23 25 27-5 29 31 33-5 35-5 37-5 38-5 39 37-5 34 30
¼0cij½

le; iwokZg~u vijkg~u

 cts

1 2 3 4 5 6 7

vkys[k&06
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D;k vki bldk dkj.k lksp ldrs gSa\

vius lkfFk;ksa ls bl ij ppkZ dhft,A

bl vkys[k ds vkèkkj ij 5 fu"d"kZ fy[ksaA

vkys[k 8 %& ewy/ku 100 #i;s ij 10 izfr'kr okf"kZd C;kt nj ls 1] 2] 3 o 4 o"kZ ds fy,
lk/kkj.k C;kt Kkr dhft,A le; o lk/kkj.k C;kt ds chp vkys[k cukdj nsf[k, fd le;
ds lkFk lk/kkj.k C;kt esa fdl izdkj ifjorZu gks jgk gS\

lkFk gh fuEufyf[kr iz'uksa ds mÙkj nhft,A

1- x v{k ij dkSu lk vk¡dM+k pqukA

2- y v{k ij dkSu lk vk¡dM+k pqukA

3- x v{k vkSj y v{k ij vk¡dM+s n'kkZus ds fy, vkius D;k iSekuk pquk\

gy%& gesa fn;k gS &

ewy/ku ¾100 #i;s] nj ¾10%

     ewy/ku o nj dks fLFkj j[krs gq, le; dk
eku 1] 2] 3 o 4 o"kZ j[kus ij izkIr gksus okys
lkèkkj.k C;kt dks fuEukuqlkj lkj.kh esa n'kkZ
ldrs gaS&

     xzkQ ls ge dg ldrs gaS fd tc ewy/ku
o nj fLFkj gksa] rc le; c<+us ds lkFk lkèkkj.k
C;kt esa Hkh fuf'pr nj ls ifjorZu gksrk gSA

x  v{k ij le; ¼Lora= pj½ y v{k ij
lkèkjk.k C;kt ¼vkfJr pj½ pquk

iSekuk & x v{k ij 1 bdkbZ ¾ 1o"kZ

y v{k ij 1 bdkbZ ¾ 10 #-

 le;
 ¼o"kZ esa½   0   1   2   3    4

 lk/kkj.k C;kt
 ¼#i;s esa ½   0  10   20   30   40

lk/kkj.k C;kt ¾ ewy/ku x nj x le;
100

o x

y

1          2         3          4         5 
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djds ns[kas

1- dqN yksxksa dks Øe'k% 100#-] 200#-] 300#-] 400#- 10% okf"kZd lk/kkj.k C;kt
dh nj ls m/kkj fn;k x;kA ,d o"kZ ckn buls feyus okys C;kt ds fy, ,d
vkys[k cukb,A

2- viuh d{kk ds 10 fo|kfFkZ;ksa dh vk;q eghuksa esa ,oa m¡pkbZ lseh- esa uksV dhft,
vkSj vk;q rFkk m¡pkbZ ds vkdM+kssa dks vkys[k esa n'kkZb,A D;k vkys[k esa vk;q o
m¡pkbZ ds chp dksbZ fuf'pr laca/k ns[k ik jgs gSa \

vc rd cus vkys[kksa esa vkius ns[kk fd dqN esa ljy js[kk vkSj dqN esa oØ js[kk izkIr
gks jgh gSA D;k vki crk ldrs gaS fd ,slk D;ksa gks jgk gS \

;g Li"V gS fd vkys[k js[kk dh vkd`fr mlesa fu:fir jkf'k;ksa ds chp lacaèk ij
vkèkkfjr gSA ;gh lacaèk js[kk dh vkdf̀r dks fuèkkZfjr djrk gSA vc ge mu jkf'k;ksa ds chp
lacaèk <w¡<rs gSaA

vkys[k Øekad 1 esa]

1X 1 ] 2X 2 ] 3X 3 ] 4X 4 ] 5X 5

1Y 25 ] 2Y 50 ] 3Y 75 ] 4Y 100 ] 5Y 125

;gk¡]
2 1

2 1

Y Y 50 25 25

X X 2 1 1

 
 

 

3 2

3 2

Y Y 75 50 25

X X 3 2 1

 
 

 

 ----------------------------------

----------------------------------

5 4

5 4

Y Y 125 100 25

X X 5 4 1
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vkys[k Øekad 4 esa]

2 1

2 1

Y Y 3 3.5
0.5

X X 2 1

 
  

 

3 2

3 2

Y Y 2.5 3.0
0.5

X X 3 2

 
  

  -------------bR;kfn

vkys[k Øekad 5 esa]

         2 1

2 1

Y Y 8 4
4

X X 2 1

 
 

 

              
3 2

3 1

Y Y 12 8
4

X X 3 2

 
 

 
-------------bR;kfn

ge ns[k jgs gSa fd vkys[k 1] 4] 5 esa ls izR;sd esa

3 22 1

2 1 3 2

Y YY Y

X X X X


 

 
 fu;r gSa vkSj

buds vkys[k Hkh ljy js[kk gSaA

;kus tgk¡ Hkh vkys[k esa

3 2 4 32 1 n n 1

2 1 3 2 4 3 n n 1

Y Y Y YY Y Y Y

X X X X X X X X




  
    

   
 fu;r gksasaxs]

ogk¡ vkys[k ljy js[kk ds :i esa gksxkA bl izdkj ds vkys[kksa esa jkf'k;ksa ds chp ds

laca/k dks jSf[kd lehdj.k ax by c   ;k
y mx c   ds #i esa n'kkZ ldrs gSaA

D;k vkys[kksa esa Hkh bl izdkj dk dksbZ
laca/k gS\

vkys[k Øekad&7 esa ge ns[krs gSa fd&
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Y Y 25 23 2

X X 7 6 1
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3 2

3 2

Y Y 27.5 25 2.5

X X 8 7 1

 
 

 

4 3

4 3

Y Y 29 27.5 1.5

X X 9 8 1

 
 

 

------------------------------

------------------------------    bR;kfnA

Li"V gS fd

3 2 4 32 1

2 1 3 2 4 3

Y Y Y YY Y

X X X X X X

 
 

  


blh izdkj dk laca/k vki vkys[k Øekad 6 esa Hkh ns[k ldrs gSaA

bu nksuksa mnkgj.kksa esa

          
3 2 4 32 1

2 1 3 2 4 3

Y Y Y YY Y
, ,

X X X X X X

 
  

 fu;r ugha gSaA

blfy, bu mnkgj.kksa esa vkys[k ljy js[kk ugha gSA

djds ns[ksa

vius fo|ky; ds cxhps ds dqN ikS/kksa dh yackbZ dks 10 lIrkg rd dkih esa uksV
dhft, vkSj izkIr vk¡dM+ksa ls vkys[k [khapdj ;g nsf[k, fd ikS/kksa dh yackbZ esa fdl izdkj
ls ifjorZu gq, gSa\

fofHkUu ifjfLFfr;ksa esa cus vkys[k
dks i<+uk

    vc ge fofHkUu mnkgj.kksa dh
lgk;rk ls vkys[k dks i<+uk] le>uk
vkSj mldk fo'ys"k.k djuk lh[kasxsA

mnkgj.k%&1- nks xeyksa A vkSj B esa
nks vyx vyx izdkj ds ikS/ks yxk,
x, gSa ftudh Å¡pkb;k¡ 5 lIrkg rd
gj lIrkg ds var esa ekih xbZaA bu
ekiksa dks uhps vkys[k esa n'kkZ;k x;k
gSA vkys[k dh lgk;rk ls fuEufyf[kr
iz'uksa ds mÙkj nhft, &
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8

6

4

2

y

x

vkys[k&09
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(i) ik¡posa lIrkg ds var eas nksukssa xeyksa ds ikS/kksa dh Å¡pkbZ crkb,A

(ii) dkSu ls lIrkg esa xeys A ds ikS/ks dh Å¡pkbZ esa lcls vf/kd c<+ksrjh gqbZ vkSj
fdruh\

(iii) pkSFks lIrkg ds var esa xeys B ds ikS/ks dh Å¡pkbZ fdruh Fkh\

gy%& vkys[k esa ge ns[k ikrs gSa fd &

(i) ik¡posa lIrkg ds var esa xeys A ds ikS/ks dh m¡pkbZ 12 lseh- vkSj xeys B ds ikSèks dh
Å¡pkbZ 10 lseh- FkhA

(ii) nwljs lIrkg esa xeys A ds ikS/ks dh Å¡pkbZ esa 3 lseh- dh c<+ksrjh gqbZA ;g ckn ds
fdlh vU; lIrkg esa gqbZ c<+ksrjh ls T;knk FkhA

(iii) pkSFks lIrkg ds var esa xeys B ds ikS/ks dh Å¡pkbZ 8 lseh- FkhA

mnkgj.k%&2- ,d 20&20 fØdsV eSp ds nkSjku nks Vheksa  A vkSj B ds n~okjk cuk, x, jukssa
dks fuEukafdr vkys[k esa iznf'kZr fd;k x;k gS&

vkys[k dh lgk;rk ls fuEufyf[kr iz'uksa ds mRrj nhft,&

(i) Vhe A us 16 vksoj rd fdrus ju cuk,\

(ii) fdl varjky ds nkSjku Vhe A vkSj Vhe
B ds ju cukus dh nj lcls vf/kd Fkh \

(iii) fdl varjky ds nkSjku Vhe A vkSj Vhe
B ds ju cukus dh nj lcls de Fkh \

(iv) 8 osa vksoj ds i'pkr Vhe A vkSj B ds
juksa esa fdruk varj Fkk\

(v) vkys[k dks ns[kdj crkb, dkSu lh Vhe
fot;h gqbZA

gy%&

(i) Vhe A us 16 vksoj esa 126 ju cuk,A

(ii) 16 ls 20 vksoj ds varjky esa Vhe A vkSj
Vhe B ds ju cukus dh nj lcls vf/kd FkhA

(iii) 4 ls 8 vksoj ds varjky esa Vhe A ds ju cukus dh nj lcls de Fkh rFkk Vhe B

ds ju cukus dh nj 8 ls 12 vksoj ds varjky esa lcls de FkhA

(iv) 8 osa vksoj ds i'pkr Vhe A vkSj B ds n~okjk cuk, x, juksa esa 6 ju dk varj FkkA

(v) vkys[k ls Li"V gS fd bl eSp esa Vhe B fot;h gqbZA

x-
y-

o

80

60

40

20

140

160

180

100

120

x

y

B

(4,48)

(8,70)

(12,98)

(16,126)

(20,170

(4,28)

(8,64)

(12,84)

(16,116)

(20,172)

2 4 6 8 10 12 14 16 18 20

A

B

vkys[k&10
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djds ns[ksa

vki Hkh vius fe=ksa ds lkFk [ksys x, fØdsV eSp esa cuk, x, jukssa dks vkys[k ij n'kkZb,A

iz'ukoyh 1

1- uhp s fn,  x ,  nks v ky s[ kksa d ks ns[ kd j  cr kb,  fd  D; ksa v ky s[ k (A) ljy js[kk rFkk
vkys[k (B) oØ js[kk ds #i esa gS\

(i) vkys[k (A) ls D;k fu"d"kZ fudkys tk ldrs gSa\

(ii) ;g fu"d"kZ vkys[k (B) ls izkIr fu"d"kZ ls fdl rjg vyx gS\

2- ,d O;fDr us viuh xkM+h esa 5 yhVj isVªksy Hkjok;kA ik¡p fnuksa esa cps gq,
isVªksy dh ek=k o fnuksa dks fuEukafdr lkj.kh esa n'kkZ;k x;k gS &

cps gq, isVªksy dh ek=k o fnuksa ds e/; vkys[k [khafp,A

3- ewy/ku 300 #i;s ij 5 izfr'kr okf"kZd C;kt nj ls 1] 2] 3] 4 o 5 o"kZ ds fy, lkèkkj.k
C;kt fuEu lkj.kh esa iznf'kZr gSA

vkys[k&(A) vkys[k&(B)

o

(1,2)

(2,4)

(3,6)

(4,8)

(5,10)
10

6

8

4

2

y

x1 2 3 4 5

x-
y-

o

(1,2)

(2,3)

(3,4) (4,4)

(5,5)
5

3

4

2

1

y

x1 2 3 4 5

x-
y-

fnu  1 2 3 4 5

cps gq, isVªksy dh ek=k ¼Ykh- esa½  4 3 2 1 0
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le; o lk/kkj.k C;kt ds chp vkys[k [khafp,A

4- x  ds fofHkUu ekuksa ds fy, 2x  dk eku Kkr djds x  vkSj 2x  ds ekuksa ds chp ,d
vkys[k [khafp,A x  dk eku -4 ls $4 iw.kkZad la[;k,¡ gSaaA

5- ,d ifjokj esa 5 lIrkg rd mi;ksx fd, x, I;kt dh ek=k fdxzk- esa fuEu lkj.kh
esa nh xbZ gS&

lIrkg ,oa mi;ksx fd, x, I;kt dh ek=k ds chp vkys[k [khafp, A

6- ,d foKku if=dk esa Nis ys[k ds vuqlkj fdlh LFkku fo'ks"k ij jgus okyh phafV;ksa
dh pky ij rkieku dk izHkko iM+rk gS A ;fn fdlh LFkku ij jgus okyh phafV;ksa dh

pky o ml LFkku ds rki ds chp ds laca/k dks lehdj.k 
20

5

t
s


  ls iznf'kZr fd;k

x;k gks tgk¡ t  rki ( C ) esa o s  pky (lseh- izfr lsd.M) gSA rc phafV;ksa dh pky

25 ,30,35 ,40o ot  j[krs gq, rkieku o pky esa n'kkZus okys laca/k dks vkys[k esa

iznf'kZr dhft, rFkk fuEu iz'uksa ds mÙkj nhft, &

1- x v{k ij dkSu lk vk¡dM+k pqukA

2- y v{k ij dkSu lk vk¡dM+k pqukA

3- x v{k vkSj y v{k ij vk¡dM+s n'kkZus ds fy, vkius D;k iSekuk pquk\

4- tgk¡ phafV;ksa dh pky 2.5 lseh- izfr lsd.M gS ml LFkku dk rkieku D;k gS\

5- ;fn rkieku o30 C  ls o40 C  gks tk, rks phafV;ksa dh pky esa fdruk
ifjorZu gksxk \

7- vuhrk us vyx&vyx yackb;ksa dh ikbi ls okn~; ;a= cuk, gaSA ikbi dh yackbZ
(lseh-) o /ofu dk Loj eku (Pitch) (pØ izfr lsd.M) ds chp xf.krh; laca/k dks
fuEukafdr lkj.kh o vkys[k esa iznf'kZr fd;k x;k gS&

 le; ¼o"kZ esa½ 0 1 2 3 4 5

 lk/kkj.k C;kt  ¼#i;s esa ½ 0 15 30 45 60    75

lIrkg 1 2 3 4 5

I;kt dh ek=k (fdxzk- esa
 
) 1 2 3 4 5

/ofu dk Loj eku 64 128 192 261 300 395 438 512
(pØ izfr lsd.M esa)

ikbi dh yackbZ 80 41 26 19 18 13 12 10
(lseh-esa)
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   1X     2X     3X    4X    5X

o`Ùk dh f=T;k r(lseh- esa)    2      4       6     8     10

o`Ùk dh ifjf/k 2 r (lseh-esa)  4      8    12    16    20

   1Y      2Y     3Y     4Y     5Y

      1X 2X 3X 4X 5X

o`Ùk dh f=T;k r(lseh- esa)              1       2     3      4      5

o`Ùk dk {ks=Qy 2A r (oxZ lseh- esa)          4      9    16    25

      1Y 2Y 3Y 4Y 5Y

vkys[k dks ns[kdj
fuEufyf[kr iz'uksa ds mÙkj
nhft, &

(i) 160 pØ i z fr
lsd.M ds fy,
ikbi dh yackbZ
fdruh j[ ku h
pkfg, \

(ii) 60 lseh- yach ikbi
dk Lojeku fdruk
gksxk \

8- uhps A vkSj B nks lkjf.k;k¡ nh xbZ gSa muesa iznf'kZr jkf'k;ksa ds e/; vkys[k [khafp,

vkSj tk¡fp, fd D;k muesa 2 1

2 1

Y Y

X X


  fu;r gS \

lkj.kh A

lkj.kh B

x-
y-

xO
   10     20    30     40     50    60     70    80     

y
500

400

300

200

100
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9 fdlh 'kgj esa ,d fnu esa ntZ
rkieku ds vk¡dM+s xzkQ }kjk n'kkZ,
x, gSaA

fn, x, xzkQ ds vkèkkj ij
fuEufyf[kr iz'uks a ds mÙkj
nhft,&

(i) lqcg 6 cts 'kgj dk rkieku
fdruk Fkk\

(ii) nksigj ckn 3 cts dk rkieku
fdruk Fkk\

(iii) fdl le; fnu dk rkieku 30
fMxzh Fkk\

(iv) vk/kh jkr 12 cts rkieku fdruk
jgk gksxk\

(v) jkr 9 cts rkieku fdruk jgk
gksxk\

10 ,d 'kgj esa fdlh iwjs fnu ok;q
ds iznw"k.k dk Lrj ukik x;kA
bls xzkQ }kjk iznf'kZr fd;k x;k gS&fn, gq, xzkQ }kjk fuEufyf[kr lokyksa ds tokc
[kksft,A

¼i½ lqcg 8 cts iznw"k.k dk Lrj fdruk ik;k x;k\

¼ii½ iznw"k.k Lrj lcls vf/kd fdl le; ntZ fd;k x;k\

¼iii½ nksigj ckn 4 cts iznw"k.k dk Lrj fdruk Fkk\

¼iv½ nksigj 12 cts ls 'kke 6 cts rd iznw"k.k esa fdruk vUrj vk;k\

¼v½ jkr 1 cts ls lqcg 4 cts rd iznw"k.k esa fdruh fxjkoV vkbZ\
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geus lh[kk

1 vkys[k ds ekè;e ls fdUgha nks jkf'k;ksa ds chp ds lacaèk dks ns[kukA

2- fn, x, vk¡dM+ksa ls vkys[k cukukA blds fy, dkSu lh jkf'k fdl v{k ij jgsxh ;g
pquukA v{k ij iSekuk dSls le>saxs vkSj pqusaxsA

3- fofHkUu ifjfLFkfr;ksa esa cus vkys[kksa dks i<+ukA

4- vkys[k esa nh xbZ tkudkjh ls fu"d"kZ fudkyukA
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ifjp; (Introduction) &

xksdqy vius dqN nksLrksa ls ckrSA dj jgk FkkA muesa ppkZ py jgh Fkh fd muds

ifjokj gj ekg dqN jkf'k cpk ikrs gSaA ml jkf'k dks dgk¡ j[ksa ftlls og lqjf{kr jgs o

dHkh&dHkh t:jr iM+us ij fey Hkh tk,A

eksgu & eq>s rks yxrk gS fd ,d cpr [kkrk [kksy yksA

vtey & mlls rks vPNk gS fd vkorhZ tek [kkrk [kksy yks]

vf/kd C;kt feysxkA

ujs'k & ij mlesa rks gj ekg dqN tek djuk gksxkA

xksdqy & ,slk rks vxys dqN eghuksa rd ge dj gh ldrs

gSaA

vtey & fQj rks Bhd gS] gj eghus ,d fu;r jkf'k de ls

de 6 eghus rd tek djkrs jgksA

xksdqy & fdruh jkf'k] dgk¡ tek djkÅ¡ vkSj 6 eghus gh

djuk gS D;k\

ujs'k & ugha 10 o"kZ rd dj ldrs gks vkSj cSad ;k iksLV vkfQl dgha HkhA ;gh ugha]

rqe pkgks rks ,d ls  vf/kd [kkrs [kksy ldrs gksA ;g /;ku jgs fd jkf'k 10

#i, ds xq.kd esa gh ysuh gksxhA

xksdqy & bldk D;k Qk;nk\

ujs'k & bldss C;kt dh nj vf/kd gS] ftrus yacs le; rd djokvks mruh vf/kdA

jkds'k & vkSj vxj chp esa iSlk pkfg, ;k fd'r u gks rks\

ujs'k & gj lky dqN jkf'k rks fudky ldrs gSa ghA fd'r u nsus ij D;k gksxk] ;g

cSafdax ,oa djkèkku
BANKING AND TAXATION

08
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cSad ls irk djuk gksxkA gk¡] vxj [kkrk can djuk iM+s rks C;kt esa dqN

dVkSrh dj 'ks"k jkf'k vki dks fey tk,xhA

xfjek & blls vfèkd C;kt çkIr djus d¢ fy, D;k d¨Ã vU; [kkrk [k¨yk tk ldrk

gS\

jkds'k & gk¡] lkofèk tek [kkrk [k¨yk tk ldrk gSA ysfdu blesa ,d fuf’pr vofèk

d¢ fy, iSlk tek djuk g¨rk gSA

xfjek & ;g ge dSls r; djsa fd viuh cpr jkf'k fdl [kkrs esa tek djsa\

jkds'k & ;fn fudV Òfo"; esa cpr jkf’k d¢ mi;¨x dh fo’ks"k vko’;drk ugha gks] r¨

bls lkofèk tek [kkrs esa tek dj ldrs gSaA

djd¢ ns[ksa

vkius fiNyh d{kkvksa esa lk/kkj.k C;kt ds ckjs esa i<+k gSA vkb, dqN

loky gy djds cpr [kkrs] vkorhZ tek [kkrs vkSj lkof/k tek [kkrs

ds varj dks FkksM+k vkSj le>rs gSaA

1- egs’k vius cpr [kkrs esa 300 #- 3 ekg d¢ fy, tek djrk gS rFkk ,drk 100 #-

çfrekg dh nj ls 3 ekg esa vkorÊ tek [kkrs esa 300 #- tek djrh gSA ;fn

¼d½ cpr [kkrs esa C;kt dh nj 4% okf"kZd rFkk vkorÊ tek [kkrs esa C;kt dh nj 6%

okf"kZd g¨ r¨ fdls vfèkd C;kt feysxk\

¼[k½ n¨u ä [kkrksa esa C;kt dh njsa 6% g ä r¨ D;k feyus okys C;kt esa dksbZ varj gksxk]

gk¡ rks mldk dkj.k D;k gSS\

2- euh"kk 2000 #- vius cpr [kkrs esa 2 o"kZ d¢ fy, tek djrh gS ftl ij mls 4% dh

nj ls okf"kZd C;kt feyrk gS ijUrq j¨gu 2000 #- 2 o"kZ d¢ fy, vius lkofèk tek [kkrs

esa tek djrk gS ftl ij mls 8% dh nj ls okf"kZd C;kt feyrk gS r¨ n¨u ä d¢ [kkr ä

esa 2 o"kZ d¢ var esa fdruk C;kt feysxk\

rhuksa [kkrksa esa varj dks ge la{ksi esa bl rjg ns[k ldrs gSa&

tc gekjs ikl iSlk gS vkSj vkxs dHkh Hkh t:jr iM+ ldrh gS rc ge mls cpr [kkrs

esa tek djrs gSaA tcfd lkofèk tek [kkrs esa ge rc tek djrs gSa tc gesa ;g yxrk gS fd vkus

okys Ng eghus] lky&nks lky ;k fdlh fuf'pr vofèk rd ml iSls dh t:jr ugha iMs+xhA

cpr [kkrs esa tek jkf'k tekdrkZ }kjk dHkh Hkh fudkyh tk ldrh gS blfy, cSad ml

jkf'k dk mi;ksx ugha djrk rFkk ml tek jkf'k ij C;kkt dh nj de gksrh gS] fdarq lkofèk

tek [kkrs esa tek jkf'k ds fy, cSad vk'oLr gksrk gS fd og ml vofèk ds fy, ml jkf'k dk

mi;ksx dgha dj ldrk gS blfy, bl ij C;kt dh nj vfèkd gksrh gSA
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vkorhZ tek [kkrk mDr nksuksa [kkrksa ls bl ckr esa vyx gS fd blesa tekdrkZ ds ikl

'kq: esa vfèkd èku ugha gksrkA mlds ikl cpr dh FkksM+h jkf'k gS vkSj og fujarj bruh jkf'k

fdlh fuf'pr vofèk esa tek dj ldrk gSA ,slh fLFkfr esa vkorhZ tek [kkrk ,d mi;qDr

fodYi gksrk gSA bldh C;kt nj cpr [kkrs ls vfèkd gksrh gS D;ksafd vkorhZ tek [kkrk Hkh

fdlh fuf'pr vofèk ds fy, gksrk gSA

vkb, vkorhZ tek [kkrs ds C;kt dh x.kuk dks fuEu mnkgj.kksa }kjk le>sa

mnkgj.k%&1- lar¨"k dqekj us NÙkhlx<+ fodkl cSad esa 100 #- dk ekfld vkorÊ tek [kkrk

6 ekg d¢ fy, [k¨ykA ;fn C;kt dh nj 6% okf"kZd g¨ r¨ 6 ekg i’pkr mls fdruh

ifjiDork jkf’k çkIr g¨xh\

gy%& ¼i½ 100 #- dk 6 ekg dk 6% dh nj ls C;kt ¼çFke fd’r dk C;kt½

1
100 6 6

12
100

  


      ¼ii½ 100 #- dk 5 ekg dk 6% dh nj ls C;kt ¼f}rh; fd’r dk C;kt½

1
100 6 5

12
100

  


      ¼iii½ 100 #- dk 4 ekg dk 6% dh nj ls C;kt ¼r`rh; fd’r dk C;kt½

1
100 6 4

12
100

  


     ¼iv½ 100 #- dk 3 ekg dk 6% dh nj ls C;kt ¼prqFkZ fd’r dk C;kt½

1
100 6 3

12
100

  


     ¼v½ 100 #- dk 2 ekg dk 6% dh nj ls C;kt ¼ikapoha fd’r dk C;kt½

1
100 6 2

12
100

  


     ¼vi½ 100 #- dk 1 ekg dk 6% dh nj ls C;kt ¼NBoha fd’r@vafre fd’r dk C;kt½

1
100 6 1

12
100
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    dqy C;kt ¾

1 1 1 1 1 1
100 6 6 100 6 5 100 6 4 100 6 3 100 6 2 100 6 1

12 12 12 12 12 12
100 100 100 100 100 100

                   
     

 
 

 
1

100 6
12 6 5 4 3 2 1

100

 
     

 
1

100 6
12 1 2 3 4 5 6

100

 
     

1
100 6 6 7

12
100 2

   



¼lekUrj Js<+h ds ;ksx lw= ls½

21

2
 10.50 #

6 ekg ckn çkIr dqy jkf’k ¾ 1006 $ 10-50 ¾ 610-50 #-
mnkgj.k%&2- ;fn P  #- ekfld vkorÊ tek [kkrs esa r% okf"kZd C;kt dh nj ls n ekg rd

tek fd;k tkrk gS] rks n ekg i'pkr vkorhZ tek [kkrs esa izkIr C;kt dh x.kuk dhft,A

gy & P #- dk n ekg ckn r% dh nj ls C;kt ¼çFke fd’r dk C;kt½

p r n

100 12


  ¼D; äfd ;g èku n ekg rd jgrk gSA½

P #- dk (n-1) ekg ckn r% dh nj ls C;kt ¼f}rh; fd’r dk C;kt½

P r n 1

100 12

 
   ¼D; äfd ;g èku n-1 ekg rd jgrk gS½

P #- dk (n-2) ekg ckn r% dh nj ls C;kt ¼r`rh; fd’r dk C;kt½

P r n 2

100 12

 
    ¼D;¨afd ;g èku n-2 ekg rd jgrk gS½

-------------------------------------------

-------------------------------------------

blh çdkj] P #- dk vafre ekg ls iwoZ ekg ckn [vFkkZr n-(n-2)=2 ekg

ckn] r% dh nj ls C;kt ¼vafre ls iwoZ fd’r dk C;kt½
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P r 2

100 12


    ¼D;¨afd ;g èku 2 ekg rd jgrk gS½

P #- dk vafre ekg dk r% dh nj ls C;kt ¼vafre fd’r dk C;kt½

P r 1

100 12


    ¼D;¨afd ;g èku 1 ekg rd jgrk gS½

dqy C;kt        P r 1
n n 1 n 2 .......... 2 1

100 12


          

 P r 1
1 2 3....... n 1 n

100 12


        

P r 1 n(n 1)

100 12 2

      
   ¼D;ksafd lekarj Js.kh esa gSaA½

    vkorhZ tek [kkrs esa tek /ku jkf'k dk dqy C;kt 
P r 1 n(n 1)

100 12 2

      

tgk¡ P =  ekfld fd'r jkf'k] r = C;kt dh nj rFkk

    n  = ekfld fd'rksa dh dqy la[;k

vkb, vc lkofèk tek [kkrs ds C;kt dh x.kuk dks fuEu mnkgj.kksa }kjk le>sa

bl [kkrs esa tek èku ij pØof̀) C;kt ns; g¨rk gS ftldk lw= fuEu izdkj gS%&

n
r

A P 1
100

   
 

tgk¡ A = feJèku] P = ewyèku] r = C;kt dh nj rFkk n = le;

x.kuk esa yÄqx.kd dk Òh ç;¨x fd;k tk ldrk gSA

mnkgj.k%& 3- fuf[ky xzkeh.k cSad esa 1 o"kZ 6 ekg d¢ fy, 10]000 #- lkofèk tek [kkrs esa tek

d j r k gSA ; fn C; kt  d h nj  8% çfro"kZ gS rFkk mldk la;¨tu v)Zokf"kZd g¨] r¨ fuf[ky d¢

lkofèk tek [kkrs esa tek jkf’k dk ifjiDork ewY; Kkr dhft,A

gy%& fn;k gS] ewyèku P = 10]000 #-]nj = 8% okf"kZd =  4% v)Zokf"kZd

      le;] n = 1 o"kZ 6 ekg =  3 v)Zo"kZ

      feJèku A= \

 feJèku
n

r
A P 1

100
   
 

 ls]
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vr% feJèku
3

4
A 10000 1

100
   
 

3
1

A 10000 1
25

   
 

3
26

A 10000
25

   
 

26 26 26
A 10000

25 25 25
   

A 11248.64  #i;s

vr% fuf[ky d¨ ns; ifjiDork ewY; 11248-64 #i;s gSA

mnkgj.k%&4- e¨gu us Ñf"k fodkl cSad esa 50]000 #i;s 2 o"kZ d¢ fy, lkofèk tek [kkrs esa tek

fd,A ;fn C;kt dh nj 10% okf"kZd g¨ rFkk C;kt çfr Nekgh ckn la;¨ftr fd;k tkrk gks]

r¨ ifjiDork ij cSad mls fdruh èkujkf’k nsxk\

gy%& fn;k gS] ewyèku P= 50]000 #-

C;kt dh nj r = 10% okf"kZd =  5% v)Zokf"kZd

le; n = 2 o"kZ=  4 Nekgh]

r¨ feJèku   A = \

    
n

r
A P 1

100
   
 

 ls]

vr% feJèku   
4

5
A 50000 1

100
   
 

4
1

A 50000 1
20

   
 

4
21

A 50000
20

   
 

21 21 21 21
A 50000

20 20 20 20
    

A 60775.31 #i;s

bl çdkj e¨gu d¨ 2 o"kZ i’pkr ifjiDork jkf’k 60775-31 #i;s çkIr g¨xhA
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iz'ukoyh 1

1- djhe Òkjrh; LVsV cSad esa 150 #- çfrekg dh nj ls 2 o"kZ rd vkorÊ tek [kkrk esa fuos’k djrk gSA

;fn C;kt dh nj 5% okf"kZd g¨ r¨ mls 2 o"kZ ckn fdruh èkujkf’k cSad }kjk Òqxrku dh tk,xh\
2- js’kek us iatkc us’kuy cSad esa 200 #- çfrekg dh nj ls 5 o"kZ d¢ fy;s vkorÊ tek [kkrk [k¨ykA ;fn

C;kt dh nj 6% okf"kZd g¨] r¨ 5 o"kZ i’pkr mls fdruh èkujkf’k çkIr g¨xh\
3- j¨gu us MkdÄj esa 50 #- çfrekg dh nj ls 5 o"kZ d¢ fy, vkorÊ tek [kkrk [k¨ykA 5% okf"kZd C;kt

dh nj ls mls fdruk èku feysxk \
4- in~euh us ftyk lgdkjh cSad esa 100 #i;s çfrekg dk 10 o"kZ d¢ fy;s vkorÊ tek [kkrk [k¨ykA ;fn

bUgsa cSad }kjk C;kt dh jkf’k 3025 #- çnku dh tkrh gS] r¨ C;kt dh nj fdrus çfr’kr okf"kZd g¨xh\
5- fd’ku us ,d cSad dh 'kk[kk esa rhu o"kZ d¢ fy, 250 #i;s çfrekg dk ,d vkorÊ tek [kkrk [k¨yk r¨

5% okf"kZd C;kt dh nj ls mls cSad }kjk fdruh èkujkf’k çkIr g¨xh \
6- jtr us lsaVªy cSad v‚Q bafM;k dh ,d‘'kk[kk esa 100 #i;s çfrekg dh nj ls rhu o"kZ d¢ fy, vkorÊ

tek [kkrk [k¨ykA fdrus çfr’kr okf"kZd C;kt dh nj ls mls 222 :i;s C;kt feysxk\
7- fd’ku bykgkckn cSad esa lkofèk tek d¢ :i esa 20]000 #- 1 o"kZ d¢ fy, 16% okf"kZd C;kt dh nj ls

tek djrk gSA ;fn C;kt frekgh la;¨ftr g¨rk gS] r¨ ifjiDork d¢ i’pkr fd’ku d¨ fdruh èkujkf’k
çkIr g¨xh\

8- gsepj.k xzkeh.k cSad esa 1]00]000 #i;s 1 o"kZ 6 ekg d¢ fy, 8% okf"kZd C;kt dh nj ls lkofèk tek djrk
gS] ;fn C;kt frekgh la;¨ftr g¨rk gS] r¨ ifjiDork frfFk ij fdruh èkujkf’k çkIr g¨xh\

9- ,d O;fDr lkofèk tek [kkrk esa 4% okf"kZd C;kt dh nj ls 2 o"kZ d¢ fy, 2 yk[k #- fuos’k djrk gS]
r¨ mls ifjiDork d¢ le; fdruh èkujkf’k çkIr g¨xh] ;fn C;kt okf"kZd la;¨ftr g¨rk gS\

10- fuys’k cSad v‚Q bafM;k esa 50 gtkj #i;s dk 1 o"kZ d¢ fy, 8% okf"kZd C;kt dh nj ls lkofèk tek
[kkrk [k¨yrk gSA ;fn C;kt frekgh la;¨ftr fd;k tkrk gS r¨ mls ,d o"kZ i’pkr fdruh jkf’k dk
Òqxrku cSad }kjk fd;k tkosxkA

11- iq"ik us 60 gtkj #i;s d¨ 1 o"kZ 6 ekg d¢ fy, lkofèk tek [kkrs esa fuos’k fd;kA ifjiDork frfFk ij
fdrus èku dh çkfIr g¨xh ;fn C;kt dh nj 12% okf"kZd g¨ rFkk C;kt çfr 6 ekg d¢ ckn la;¨ftr
fd;k tkrk gSA

12- Jhjke us 20]000 #- 2 o"kZ d¢ fy, lkofèk tek [kkrs esa tek djk;kA ;fn C;kt dh nj 6% okf"kZd g¨

rFkk C;kt Nekgh la;¨ftr g¨rk gS r¨ fu;r frfFk i’pkr feyus okyh èkujkf’k fdruh g¨xh\

mÙkjekyk&1

1- 3787-50 #- 2- 13830 #- 3- 3381-25 #- 4- 5%

5- 9693-75 #- 6- 4% 7- 23]397-17 #- 8- 1]12]616-24 #-

9- 2]16]320-00 #- 10- 54121-60 #- 11- 71]460-96 #- 12- 22510-17 #-
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djk/kku [TAXATION]
ifjp; (Introduction)

Hkkjr ljdkj tudY;k.k d¢ fy;s cgqr ls dke djrh gSA bld¢ fy;s mls èku dh

vko’;drk iM+rh gSAD;k vki crk ldrs gSa fd ljdkj bu lc dk; Z̈a d¨ iwjk djus

d¢ fy;s èku dgk¡ ls çkIr djrh gS\

ljdkj èku çkIr djus d¢ fy, vk;dj] lsokdj] fcØh dj vkfn d¢ :i esa turk ij

dj yxkrh gSA ;s djsa iwoZ fuèkkZfjr g¨rh gaSA

lkspsa ,oa ppkZ djsa\

ljdkj bld¢ vfrfjDr fodkl d¢ dk; Z̈a d¨ iw.kZ djus d¢ fy;s v©j

vius [kpksZa dh iwfrZ gsrq dgk¡&dgk¡ ls /ku çkIr djrh gS \

vki tkurs gS a fd vk;dj D;k g S\

Hkkjr ljdkj dks fofHkUu lzkssrksa ls izkIr gksus okyh dqy vk; dk ,d cM+k fgLlk

vk;dj ls izkIr jkf'k gksrh gSA ljdkj vk;dj izkIr djus ds fy, vk;dj dh U;wure lhek

fu/kkZfjr djrh gSA bl lhek ls vf/kd vk; izkIr djus okys O;fDr;ksa ] daifu;ksa ;k m|ksxksa

dks vk;dj nsuk gksrk gSA ysfdu U;wure lhek ls de vk; izkIr djus okys O;fDr;ksa ]daifu;ksa

;k m|ksxksa dks vk;dj ugha nsuk iM+rkA vk; ds fofHkUu Lrjksa ds fy, ljdkj }kjk vk;dj

dh njsa fu/kkZfjr dh tkrh gS ftlds vuqlkj vk;dj dk Hkqxrku djuk iM+rk gS ijUrq dqN

fo'ks"k Jsf.k;ksa esa vkus okys O;fDr;ksa]daifu;ksa ;k m|ksxksa dks vk;dj esa NwV nh tkrh gSA

vk;dj dh nj vk; ds lkFk&lkFk c<+rh tkrh gSA ;g c<+h nj fuf'pr Lrj ls vf/kd vk;

ij yxrh gSA O;fDr;ksa] daifu;ksa ;k m|ksxksa ds vk; ds ,d ;k ,d ls vf/kd lk/ku gks ldrs

gSa vr% mu lHkh lk/kuksa ls izkIr vk; ij x.kuk }kjk izkIr dj dk ;ksx gh vk;dj gSA

dHkh&dHkh bl vk;dj ij ljdkj fo'ks"k izk;kstukvksa ds fy, FkksM+k lk vfrfjDr dj yxk

nsrh gS ftls midj ¼Cess½ dgk tkrk gSA vk;dj dh lhek ds vUrxZr vkus okys izR;sd

O;fDr]daiuh ;k m|ksx dks vk;dj vfuok;Zr% pqdkuk pkfg, A

D;k vk;dj tek djus d¢ fy;s vk;djnkrk ds [kkrs dh d¨Ã la[;k

¼Account Number½ g¨rh gS\

 Hkkjr ljdkj }kjk xfBr vk;dj foHkkx vk;djnkrkvksa ls vk;dj izkIr

djrk gSA vc iz'u ;g mBrk gS fd vk;djnkrkvksa dh igpku vk;dj foHkkx dSls djrk
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gS \ vk;djnkrkvksa dh igpku ds fy, vk;dj foHkkx }kjk izR;sd O;fDr]laLFkk ;k daiuh dks

,d igpku la[;k nh tkrh gS ftls LFkk;h [kkrk la[;k (Permanent Account Number ;k

PAN)  vFkok vLFkk;h [kkrk la[;k (Temporary Account Number ;k TAN) dgk tkrk gSA

cSadksa esa [kkrk [kksyus ds fy, PAN dks vfuok;Z fd;k tkrk gS rkfd vk;dj foHkkx dks

[kkrkèkkjdksa ds vk; dh tkudkjh gks ldsA

;g vk;dj fdl vofèk d¢ fy;s ,oa fdl nj ij yxk;k tkrk gS\

fdlh O;fDr] daiuh ;k m|ksx dks 1 vçSy ls 31 ekpZ rd dh vofèk esa vk; ds leLr

lzksrksa ls tks vk; gksrh gS mlh ij mls vk;dj dk Hkqxrku djuk gksrk gSA bl vofèk d¨

foÙkh; o"kZ dgrs gSaA vk;dj x.kuk ds fy, ljdkj }kjk vk;dj dh njsa fu/kkZfjr dh tkrh

gSa tks foÙkh; o"kZ ds vuqlkj cnyrh jgrh gSaA

¼1½ vkb, foxr rhu o"kksZa dh vk;dj njksa dh rkfydk dk voyksdu djsa ftlesa vk;dj

dh x.kuk njsa le; vuqlkj ifjofrZr gqbZ gaS &

¼2½ orZeku esa f'k{kk midj ns; vk;dj dk 2 izfr'kr ,oa ek/;fed vkSj mPp f'k{kk ns;

vk;dj dk 1 izfr'kr gS vFkok lesfdr :i ls dqy f'k{kk midj 3 izfr'krA

¼3½ ;fn dj ;ksX; vk; 10 yk[k #i, ls vf/kd gks rks ns; vk;dj ij 10 izfr'kr

vfèkHkkj Hkh nsuk iM+rk gSA

foRrh; o"kZ 
iq:"k efgyk ofj"B ukxfjd 

vk; lhek vk;dj 
nj 

vk; lhek vk;dj 
nj 

vk; lhek vk;dj 
nj 

2013&14 

2 yk[k rd fujad 2-5 yk[k rd fujad 2-5 yk[k rd fujad 

2 ls 5 yk[k rd  10 % 2-5 ls 5 yk[k rd  10 % 2-5 ls 5 yk[k rd  10 % 

5 ls 10 yk[k rd 20 % 5 ls 10 yk[k rd 20 % 5 ls 10 yk[k rd 20 % 

10 yk[k ls Åij 30 % 10 yk[k ls Åij 30 % 10 yk[k ls Åij 30 % 

2014&15 

2-5 yk[k rd fujad 3 yk[k rd fujad 3 yk[k rd fujad 

2-5 ls 5 yk[k rd 10 % 3 ls 5 yk[k rd 10 % 3 ls 5 yk[k rd 10 % 

5 ls 10 yk[k rd 20 % 5 ls 10 yk[k rd 20 % 5 ls 10 yk[k rd 20 % 

10 yk[k ls Åij 30 % 10 yk[k ls Åij 30 % 10 yk[k ls Åij 30 % 

2015&16 

2-5 yk[k rd fujad 3 yk[k rd fujad 3 yk[k rd fujad 

2-5 ls 5 yk[k rd 10 % 3 ls 5 yk[k rd 10 % 3 ls 5 yk[k rd 10 % 

5 ls 10 yk[k rd 20 % 5 ls 10 yk[k rd 20 % 5 ls 10 yk[k rd 20 % 

10 yk[k ls Åij 30 % 10 yk[k ls Åij 30 % 10 yk[k ls Åij 30 % 
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¼4½ vk;dj vf/kfu;e 1961 dh /kkjk 80 C ds vUrxZr tek dh xbZ /ku jkf'k ij vk;dj

NwV dh vf/kdre lhek 1-5 yk[k #i, gS] tks ldy vk; ls ?kVk nh tkrh gSA 'ks"k

vk; ij vk;dj dh x.kuk dh tkrh gSA

fuos'k dh xbZ NwV ;ksX; jkf'k fuEufyf[kr gS&

¼v½ thou chek ikWfylh dh okf"kZd fdLrA

¼c½ ;wfyi esa tek okf"kZd fdLrA

¼l½ lkekU; Hkfo"; fuf/k okf"kZd tek jkf'kA

¼n½ xg̀ _.k ij ewy /ku tek dh okf"kZd jkf'kA

¼b½ cPpksa dks ns; f'k{k.k 'kqYdA

¼Q½ lkof/k tek dh jkf'kA

¼x½ lewg chek@ifjokj dY;k.k esa tek okf"kZd va'k nku dh jkf'k vkfnA

vkb, vk;dj x.kuk d¨ fuEu mnkgj.k }kjk le>rs gSa%

mnkgj.k%& 1- ,d deZpkjh dh foÙkh; o"kZ 2008&09 esa vk; 4]28]000 #- FkhA mlus 2500#-

çfrekg lkekU; Òfo"; fufèk esa rFkk 25]000 #- v)Zokf"kZdh thou chek i‚fylh çhfe;e

esa tek fd;kA mlus 30]000 #- dk jk"Vªh; cpr i= [kjhnk rFkk 25]000 #- ,d

psfjVscy VªLV esa nku fd,A deZpkjh }kjk foÙkh; o"kZ d¢ vafre ekg esa pqdkbZ xbZ

vk;dj dh èkujkf’k Kkr dhft,A vk;dj dh èkkjk 80lh d¢ varxZr lkekU; Òfo";

fufèk] thou chek çhfe;e v©j jk"Vªh; cpr i= vkfn esa tek ds dqy 1]00]000 #- rd

vk;dj ls NwV gSA VªLV esa nku dh jkf’k dk 50% vk;dj esa NwV èkkjk 80th d¢ varxZr

gSA vk;dj dh njsa fuEukuqlkj gSa %&

Ø- dj ;¨X; lhek vk;dj dh nj

1 1]50]000 #- rd‘ dksbZ vk;dj ugha

2 1]50]001 #- ls 3]00]000 #- rd 10%

3 3]00]001 #- ls 5]00]000 #- rd 20%

bld¢ vfrfjDr vk;dj dk 3% f’k{kk vfèkÒkj yxk;k tk,xkA

gy%& ,d deZpkjh dh dqy vk; ¾ 4]28]000 #-

VªLV esa nku dh xÃ jkf’k ¾ 25000 #- dk 50%

¾
25000 50

100



NwV dh jkf’k ¾ 12]500 #-

'ks"k vk; ¾ 4]28]000 #- & 12]500 #- ¾ 4]15]500 #-
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vk;dj dh èkkjk 80&lh varxZr tek dqy jkf’k ¾

lkekU; Òfo"; fufèk $ thou chek çhfe;e $ jk"Vªh; cpr i=

¾ 250012 $ 250002 $ 30]000
¾ 30]000 $ 50]000 $ 30]000

¾ 1]10]000 #- t¨ 1 yk[k ls vfèkd gS

vk;dj esa NwV dh jkf’k 1]00]000 #-

vr% dj ;¨X; vk; ¾ 4]15]500 & 1]00]000 #-

¾ 3]15]500 #-

fn, x, vk;dj dh nj Øekad 3 d¢ vuqlkj] ¾ izFke 1]50]000 rd dksbZ dj ugha

vk;dj ¾ 1]50]000 #- dk 10%$ 1]55]000 dk 20%

¾ 15]000 #- $ 3100

¾ 18]100 #-

f’k{kk vfèkÒkj ¾ 18]100 dk 3%

¾ 543 #-

dqy ns; vk;dj ¾ 18]100 $ 543

¾ 18643 #-

mnkgj.k%&2- foÙkh; o"kZ 2012&13 esa edku fdjk;k ÒÙkk N¨M+dj ,d O;fDr dh okf"kZd vk;

4]80]000 #- gSA mlus 36000 #- Òfo"; fufèk esa] 18000 #- thou chek çhfe;e esa v©j 20]000

#- jk"Vªh; cpr i= ;¨tuk esa tek fd;kA mls okf"kZd ns; vk;dj ij 3% f’k{kk dj Òh nsuk

iM+rk gSA  ;fn og 1500 #- çfrekg vk;dj 10 ekg rd tek djrk gS r¨ 'ks"k vk;dj dh

jkf’k crkb,A vk;dj x.kuk djus d¢ igys Òfo"; fufèk] thou chek ,oa jk"Vªh; cpr i= esa

fu;¨ftr jkf’k vfèkdre 1]00]000 #- dj eqDr gSA vk;dj dh njsa fuEukuqlkj gSa %&

Ø- dj ;¨X; lhek vk;dj dh nj

1 2]00]000 #- rd dksbZ vk;dj ugha

2 2]00]001 ls 5]00]000 #- 10%

gy%& okf"kZd vk; ¾ 4]80]000 #-

1- Òfo"; fufèk esa tek jkf’k ¾ 36000 #-

2- thou chek esa tek jkf’k ¾ 18]000 #-

3- jk"Vªh; cpr i= ;¨tuk esa tek jkf’k ¾ 20]000 #-

dqy tek jkf’k ¾ 36]000 $ 18]000 $ 20]000

¾ 74]000 #-
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dj ;¨X; vk; ¾ 4]80]000 #- & 74000 ¾ 4]06]000 #-

vk;dj ¾ ¼4]06]000 #- & 2]00]000 #-½ dk 10% ¼  2]00]000 #- rd dkssbZ

vk;dj ugha yxrk gSA½

¾ 
206000 10

100



¾ 20]600 #-

f’k{kkdj ¾ 20]600 #- dk 3%

¾ 
20600 3

100



¾ 618 #-

dqy ns; vk;dj ¾ 20]600 #- $ 618 #- ¾ 21]218 #-

10 ekg esa tek fd;k x;k vk;dj ¾ 1500  10 #- ¾ 15]000 #-
'ks"k ns; vk;dj ¾ 21]218 #- & 15]000 #-

¾ 6]218 #-

mnkgj.k%&3- foÙkh; o"kZ 2013&14 esa ,d 'kkldh; deZpkjh dh dqy okf"kZd vk; 3]60]000 #-

FkhA mlus 20]000 #- thou chek i‚fylh dk okf"kZd çhfe;e rFkk 4000 #- çfrekg lkekU;
Òfo"; fufèk esa tek fd;kA ns; vk;dj dh x.kuk dhft,A

;fn vk;dj x.kuk d¢ iwoZ lkekU; Òfo"; fufèk ,oa thou chek vkfn esa fu;¨ftr jkf’k

dk vfèkdre 1]00]000 #- dj eqDr g¨A

vk;dj dh njsa fuEukuqlkj gSa %&

Øek ad dj ;¨X; lhek vk;dj dh nj

1 2]00]000 #- rd ‘dksbZ vk;dj ugha

2 2]00]001 #- ls 5]00]000 #- rd  10%

3 5]00]001 #- ls 10]00]000 #- rd  20%

f’k{kk midj ns; vk;dj dk 3% gSA

gy%& ‘'kkldh; deZpkjh dh dqy okf"kZd vk; ¾ 3]60]000 #-

1- lkekU; Òfo"; fufèk esa tek jkf’k ¾ 48]000 #-

2- thou chek eas tek jkf’k ¾ 20]000 #-

   dqy tek jkf’k ¾ 48]000 $ 20]000

¾ 68]000 #-

NwV vfèkdre 1 yk[k #- gS] vr% 68]000 #- ij dj ugha nsuk gksxkA

dj ;¨X; vk; ¾ 3]60]000 & 68]000 ¾ 2]92]000 #-
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ns; vk;dj ¾ ¼2]92]000 & 2]00]000½ dk 10% ¼  2]00]000 #- rd dkssbZ

  vk;dj ugha yxrk gSA½

¾ 92]000 dk 10%

¾ 9]200 #-

f’k{kk midj ¾ ns; vk;dj dk 3%

¾ 
9 2 0 0 3

1 0 0



¾ 276 #-
dqy ns; vk;dj ¾ 9]200 $ 276 ¾ 9]476 #- mÙkj

iz'ukoyh 2

1- foÙkh; o"kZ 2013&14 esa ,d 'kkldh; deZpkjh dh okf"kZd vk; ¼edku fdjk;k

ÒÙkk N¨M+dj½ 4]10]000 #- gSA og çfrekg 4]000 #- vius lkekU; Òfo"; fufèk

[kkrs rFkk 24]000 #- okf"kZd thou chek çhfe;e esa tek djrk gSA og 25]000 #- dk

jk"Vªh; cpr i= [kjhnrk gSA çèkkuea=h jkgr d¨"k ¼t¨ 100% dj eqDr gS½ esa 20]000

#- rFkk ,d o`)kJe esa 12]000 #- ¼ftldk 50% djeqDr½ nku djrk gSA mld¢ }kjk

o"kZ d¢ var esa ns; vk;dj dh x.kuk dhft,A lÒh cpr 1]00]000 #- rd dj eqDr gSA

vk;dj njsa fuEukuqlkj gSa&

Øek ad dj ;¨X; lhek vk;dj dh nj

1 2]00]000 #- rd 'kwU;

2 2]00]001 #- ls 5]00]000 #- rd 10%

3 5]00]001 #- ls 10]00]000 #- rd 20%

1- f’k{kk midj & ns; vk;dj dk 2%

2- ekè;fed v©j mPp f’k{kk midj & ns; vk;dj dk 1%

2- uohu dk foÙkh; o"kZ 2013&14 esa okf"kZd osru 7]20]000 #- gSA og lkekU; Òfo"; fufèk esa

4]000 #- ekfld tek djrk gSA 20]000 #- okf"kZd thou chek dh fdLr tek djrk gSA

30]000 #- jk"Vªh; cpr i= esa fuos’k djrk gSA vukFk vkJe esa 15]000 #- nku djrk gS

ftldk 50% dj eqDr gSA r¨ mld¢ }kjk o"kZ d¢ vUr esa ns; vk;dj dh x.kuk dhft,A
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vk;dj njas fuEukuqlkj gSa %&

Øek ad dj ;¨X; lhek vk;dj dh nj

1 2]00]000 #- rd dksbZ vk;dj ugha

2 2]00]001 #- ls 5]00]000 #- rd   10%

3 5]00]001 #- ls 10]00]000 #- rd   20%

4 10]00]001 #- ls vf/kd ij   30%

1- f’k{kk midj & ns; vk;dj dk 2%

2- ekè;fed v©j mPp f’k{kk midj & ns; vk;dj dk 1%

3- lÒh cpr 1]00]000 #- rd dj eqDr gSaA

3- foÙkh; o"kZ 2008&09 esa jes’k dh dqy okf"kZd vk; 3]00]000 #- FkhA og lkekU; Òfo";

fufèk [kkrs esa 1]000 #- çfrekg tek djrk Fkk rFkk mlus 12]000 #- okf"kZd thou chek

i‚fylh dk çhfe;e fn;k FkkA ;fn 1]50]000 #- rd d¨Ã vk;dj ugÈ gS rFkk 1]50]000

#- ls vfèkd vk; ij 10% dh nj ls vk;dj ns; g¨ ,oa lÒh cpr ij NwV dh

vfèkdre lhek 1]00]000 #- g¨ r¨ mld¢ }kjk ns; vk;dj dh x.kuk dhft,] tgk¡

f'k{kk midj ns; vk;dj dk 3% gSA

4- foÙkh; o"kZ 2014&15 esa fdlh cSad deZpkjh dh ekfld vk; ¼edku fdjk;k ÒÙkk

N¨M+dj½ 40]000 #- gSA og 42]000 #- okf"kZd vius lkekU; Òfo"; fufèk esa tek djrk

gS rFkk 6]000 #- dh v)Zokf"kZd çhfe;e ,y-vkÃ-lh- esa nsrk gSA ;fn o"kZ d¢ çFke 11

ekg d¢ fy, 1]600 #- çfrekg vk;dj nsrk gS r¨ foÙkh; o"kZ d¢ vafre ekg esa mld¢

}kjk Òqxrku fd;s tkus okys vk;dj dh x.kuk dhft,A vk;dj esa NwV leLr cpr ä

dk 100% ¼vfèkdre 1]00]000 #-½ gSA

¼v½ vk;dj dh njsa fuEukuqlkj gSa %&

Øek ad dj ;¨X; lhek vk;dj dh nj

1 2]50]000 #- rd      dksbZ vk;dj ugha

2 2]50]001 #- ls 5]00]000 #- rd 10%

3 5]00]001 #- ls 10]00]000 #- rd 20%

4 10]00]001 ls vfèkd ij 30%

¼c½ vfèkÒkj % ns; vk;dj dk 10% ;fn dj ;¨X; vk; 10 yk[k #- ls vfèkd g¨A

¼l½ f’k{kk midj % ns; vk;dj dk 3%A

5- foÙkh; o"kZ 2012&13 esa jkts’k dh dqy okf"kZd vk; 5]25]000 #- gSA og lkekU; Òfo";

fufèk esa 8]000 #- çfrekg tek djrk gS rFkk 8]000 #- vius Òkjrh; thou chek dk
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okf"kZd çhfe;e nsrk gSA ;fn og 2 yk[k #- rd d¨Ã vk;dj ugÈ nsrk gS rFkk 2 yk[k

#- ls vfèkd vk; ij 10% dh nj ls vk;dj ns; g¨ ,oa vk;dj esa NwV lÒh cpr

i=¨a dk 100% ¼vfèkdre lhek 1 yk[k #-½ g¨ r¨ jkts’k d¢ }kjk ns; vk;dj dh x.kuk

dhft, tgk¡ f’k{kk midj ns; vk;dj dk 3% gSA

6- foÙkh; o"kZ 2014&15 esa Jherh Òkouk dh okf"kZd vk; ¼edku fdjk;k ÒÙkk N¨M+dj½

6]00]000 #- gSA og vius lkekU; Òfo"; fufèk esa 48]000 #- okf"kZd ,oa thou chek fuxe

esa 25]000 #- okf"kZd çhfe;e tek djrh gSA ;fn o"kZ d¢ çFke 11 ekg esa 1500 #-

çfrekg vk;dj nsrh gS rFkk lÒh cpr i=¨a ij NwV dh vfèkdre lhek ,d yk[k #-

gSA ns; vk;dj dh x.kuk dhft,A

v½ vk;dj dh njsa fuEukuqlkj gaS&

Øekad  dj ;¨X; lhek vk;dj dh nj

1 2]50]000 #- rd dksbZ vk;dj ugha

2 2]50]001 #- ls 5]00]000 #- rd 10%

3 5]00]001 #- ls 10]00]000 #- rd 20%

bld¢ vfrfjDr ns; vk;dj ij 3% f’k{kk midj yxrk gSA

7- ,d vfèkdkjh dh foÙkh; o"kZ 2012&13 esa okf"kZd vk; ¼edku fdjk;k ÒÙkk N¨M+dj½

7]20]000 #- gSA mlus lkekU; Òfo"; fufèk esa çfrekg 4000 #-] thou chek fuxe esa

çfrekg 3000 #- tek fd, rFkk  30]000 #- dk jk"Vªh; cpr i= [kjhnkA ,d vukFk

vkJe d¨ 20]000 #- nku fn, ftl ij 50% VSDl ls NwV feyrh gSA ;fn lÒh cpr ä

ij NwV dh vfèkdre lhek ,d yk[k #- g¨ r¨ ml vfèkdkjh }kjk ns; vk;dj dh

x.kuk dhft,A

v½ vk;dj dh njsa fuEukuqlkj gaS&

Øekad  dj ;¨X; lhek vk;dj dh nj

1 2]00]000 #- rd dksbZ vk;dj ugh

2 2]00]001 #- ls 5]00]000 #- rd 10%

3 5]00]001 #- ls 10]00]000 #- rd 20%

4 10]00]001 #- ls vf/kd ij 30%

bld¢ vfrfjDr ns; vk;dj ij 3% f’k{kk midj yxrk gSA
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mÙkjekyk&2

1- dqy vk;dj 8]961 #-

2- dqy vk;dj 54]487 #-

3- dqy vk;dj 12]978 #-

4- dqy vk;dj 18]128 #- ,oa vafre ekg dk vk;dj 528 #-

5- dqy vk;dj 23]175 #- ,oa f’k{kk midj 675 #-

6- dqy vk;dj 31]312 #- ,oa f’k{kk midj 912 #-

7- dqy vk;dj 53]560 #- ,oa f’k{kk midj 1]560 #-
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geus f=dks.kferh; vuqikrksa sin, cos, tan, cot, sec  o cosec
ds ckjs esa d{kk&9 esa i<+k gSA ;s fdlh Hkh dks.k  ds fy, irk fd, tk ldrs
gSa ijUrq bl v/;k; esa ge budh ppkZ U;wu dks.kksa ds fy, gh djsaxsA

 f=Hkqt ABC esa dks.k B ysaA D;k vki B =  ds lHkh f=dks.kferh;
vuqikrksa dks irk dj ldrs gSa\

dks.k  ds f=dks.kferh; vuqikrksa dks irk djus ds fy, gesa bl dks.k
dks 'kkfey djrs gq, ,d ledks.k f=Hkqt cukuk gksxkA

ABC ds  dks.k ds f=dks.kferh; vuqikr Kkr djus ds fy,
ledks.k f=Hkqt dSls cuk,¡ \

ge ABC esa 'kh"kZ A ls Hkqtk BC ij yac AD MkysaxsA vc izkIr ledks.k f=Hkqt
ADB o f=Hkqt ADC esa vkdf̀r 1¼ii½ U;wu dks.k ,oa ds fy, fuEufyf[kr lkj.kh dks iw.kZ
dhft,%&

sin cos tan cot sec cosec

AD

AB

sin cos tan cot sec cosec

CD

AC

djds ns[ksa

 vkÑfr&1¼ii½ esa dks.k 
2
 o 

3
 ds fy, lHkh f=dks.kferh; vuqikr Kkr dhft,A

A

CB
         i

[TRIGONOMETRIC EQUATION AND IDENTITIES]



A

CB D





ii
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A

B C


lkspas ,oa ppkZ djsa

fn, x, XYZ =  ds fy, f=dks.kferh; vuqikr dSls Kkr
djsaxs\

f=dks.kferh; vuqikrksa ds chp laca/k

fiNyh d{kk esa geus f=dks.kferh; vuqikrksa ds chp dqN laca/kksa dks tkuk gSA

vkb,] vc ge bu f=dks.kferh; vuqikrksa ds chp dqN vkSj laca/k <wa<+rs gSa&

 ledks.k f=Hkqt ACB esa dks.k C ledks.k gSA¼vkd`fr&2½ ikbFkkxksjl izes; ls&

AC2 + BC2 = AB2 .....(1)

mijksDr lehdj.k dks AB2 ls Hkkx nsus ij

2 2 2

2 2 2

AC BC AB

AB AB AB
 

2 2 2
AC BC AB

AB AB AB
           
     

(sin)2 + (cos)2 = 1

sin2 + cos2 = 1 .....(2)

sin o cos ds chp izkIr ;g laca/k D;k  ds 0° ls 90° rd ds lHkh ekuksa ds fy,
lR; gS\ vius mÙkj ds fy, mfpr rdZ nhft,A

djds ns[ksa

(i)  = 30°, 45°, 60° ds fy, izkIr laca/k sin2 + cos2 = 1 dh
lR;rk dh tk¡p dhft,A

(ii) nh xbZ vkÑfr ds fy, sin2 + cos2 = 1 dh lR;rk dh
tk¡p dhft,A

vki ik,¡xs fd sin2 + cos2 = 1,  ds 0° ls 90° rd ds lHkh ekuksa ds fy, lR; gSA



Z

Y X

B

A

C
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D;k f=dks.kferh; vuqikrksa ds chp blh izdkj ds vU; laca/k Hkh gks ldrs gSa\ vkb, ns[ksa&

lehdj.k ¼1½ esa BC2 ls Hkkx nsus ij

2 2 2

2 2 2

AC BC AB

BC BC BC
 

2 2 2
AC BC AB

BC BC BC
           
     

(tan)2 + 1 = (sec)2

tan2 + 1 = sec2 .....(2)

D;k mijksDr laca/k Hkh 0° ls 90° rd ds lHkh dks.kksa ds fy, lR; gS\  vkb, dks.k
ds dqN ekuksa ds fy, vuqikrksa ds laca/k dks ns[ksaA mnkgj.k ds fy, tc  = 0° gks&

L.H.S. = 1 + tan2

= 1 + tan2 0°

= 1 + 0

= 1

R.H.S. = sec2
= sec2 0°

= 1

vr% ;g  = 0° ds fy, lR; gSA

D;k ;g  = 90° ds fy, Hkh lR; gS\ D;ksafd  = 90° ds fy, tan vkSj sec
ifjHkkf"kr ugha gS] vr% ge  = 90° dks NksM+dj dg ldrs gSa fd 1 + tan2= sec2] ds
mu lHkh ekuksa ds fy, lR; gS] tgk¡  0°  90° gSA

vkb,] vc ge f=dks.kferh; vuqikrksa ds chp ,d vkSj laca/k ns[krs gSaA lehdj.k ¼1½
dks AC2 ls Hkkx nsus ij gesa fuEufyf[kr laca/k izkIr gksrk gS\

2 2 2

2 2 2

AC BC AB

AC AC AC
 

2 2 2
AC BC AB

AC AC AC
           
     

1 + cot2 = cosec2 .....(3)

ge tkurs gSa fd  = 0° ds fy, cot o cosec ifjHkkf"kr ugha gS vr%

1 + cot2  = cosec2] tgk¡ 0° <   90° gSA
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lHkh f=dks.kferh; vuqikrksa dks fdlh Hkh ,d f=dks.kferh; vuqikr esa O;Dr
djuk

geus fofHkUu f=dks.kferh; vuqikrksa ds chp laca/k ns[ksa gSaA D;k ge fdlh Hkh  ,d
f=dks.kferh; vuqikr esa vU; f=dks.kferh; vuqikrksa dks :ikarfjr dj ldrs gSa tSls

;fn gesa cosA o tanA dks sinA ds inksa esa O;Dr djuk gks] rks

  sin2A + cos2A = 1

vr%   2 2cos A 1 sin A 

 2cos A 1 sin A 

vkSj   
sinA

tan A
cosA



2

sinA

1 sin A




djds ns[ksa

1- secA dks sinA ds inksa esa O;Dr dhft,A

2- lHkh f=dks.kferh; vuqikrksa dks cosA ds inksa esa O;Dr dhft,A

geus f=dks.kferh; vuqikrksa ds chp laca/kksa dk v/;;u fd;k gSA

vkb,] vc uhps fy[ks laca/k ij fopkj djrs gSa&

   cot + tan = cosec . sec

D;k ;g laca/k lgh gS] vkb, bldh tk¡p djsa&

     cot + tan = cosec . sec

ck;k¡ i{k = cot + tan

cos sin

sin cos

 
 

 

2 2cos +sin

sin  . cos

 


 

1

sin .cos


 
[  cos2 + sin2 = 1]

,d f=dks.kferh; vuqikr Kkr
gksus ij vU; f=dks.kferh;
vuqikr Kkr dj ldrs gSaA
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1 1
 . 

sin cosec


 

= cosec . sec

= nk;k¡ i{k

vc ge blh izdkj ds dqN vkSj mnkgj.k ysrs gSa&

mnkgj.k%&1- fl) dhft, fd&

sin4 – cos4 = sin2 – cos2

gy%& ck;k¡ i{k = sin4 – cos4

= (sin2)2 – (cos2)2    2 2a b a b a b     

= (sin2 – cos2) (sin2 + cos2) [  cos2 + sin2 = 1]
= (sin2 – cos2) . 1

= sin2 – cos2

= nk;k¡ i{k

mnkgj.k%&2- fl) dhft, fd&

1 sin 1 sin

1– sin cos

   


 

gy % ck;k¡ i{k = 
1 sin

1– sin

 


= 
1 sin 1 sin

1– sin 1 sin

   


  

= 
 2

2

1 sin

1– sin

 


= 
2

1 sin

cos

  
  

= 
1 sin

cos

 


= nk;k¡ i{k
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mngj.k%&3- fl) dhft, fd&

cosA sin A
sin A+cosA

1– tan A 1– cot A
 

gy%& ck;k¡ i{k

cosA sin A
sin A cos A

1– 1–
cos A sin A

 

cos A . cosA sin A . sinA

cos A – sinA sin A – cosA
 

2 2cos A sin A
–

cos A – sinA cos A – sinA


2 2cos A – sin A

cos A – sinA


   cos A – sinA cos A + sinA

cos A – sinA


sin A cos A  = nk;k¡ i{k

mnkgj.k%&4- fl) dhft, fd&

21 cos – sin

sin +sin  . cos

  
  

 = cot

gy % ck;k¡ i{k = 
21 cos – sin

sin +sin  . cos

  
  

=  
2cos 1– sin

sin 1 cos

 
  

=  
2cos cos

sin 1 cos

 
  

= 
 
 

cos 1 cos

sin 1 cos

  
  

= 
cos

sin




=  cot = nk;k¡ i{k
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dHkh&dHkh gesa fn, x, izfrca/kksa dh lgk;rk ls dqN laca/kksa dks fl) djuk gksrk gS
vkb, bls dqN mnkgj.kksa ls le>rs gSa&

mnkgj.k%&5- ;fn sin + cos = 1 rks fl) dhft, fd sin – cos = 1

gy%& fn;k x;k gS% sin + cos = 1

(sin + cos)2 = 1

sin2 + cos2 + 2 sin . cos = 1

1 + 2sin . cos = 1 [ sin2 + cos2 = 1]

2sin . cos = 1 – 1

sin . cos = 0 .....(1)

vc (sin – cos)2 = 1 – 2 sin . cos

(sin – cos)2  = 1 – 2 × 0 leh- ¼1½ ls

(sin – cos)2  = 1

sin cos 1    

;gh fl) djuk FkkA

mnkgj.k%&6- ;fn cos + sin = 2  cos gksA

rks fl) dhft, fd cos – sin = 2  sin

gy%& fn;k gS% cos + sin = 2  cos

sin = 2  cos– cos

sin = cos ( 2 – 1)

     
sin

2 1


  = cos

        cos = 
sin 2 1

2 1 2 1

 


 

       cos = 
2 sin sin

2 1

 


       cos = 2  sin + sin

         cos – sin = 2  sin

;gh fl) djuk FkkA
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u, laca/k cukuk

;fn x = sin

y = cos

rks ge x o y ds e/; laca/k dSls irk djsaxs\

ge f=dks.kferh; vuqikrksa ds laca/kksa ls  dks foyksfir dj x o y ds chp laca/k irk
dj ldrs gSaA

tSls& x2 + y2 = sin2  + cos2

x2 + y2 = 1

vkb,] bls dqN vkSj mnkgj.kksa ls le>sa&

mnkgj.k%&7- ;fn x = a cos – b sin vkSj y = a sin  + b cos gks]

rks fl) dhft, fd x2 + y2 = a2 + b2

gy%& fn;k gS x = a cos – b sin .....(1)

y = a sin + b cos .....(2)

leh- ¼1½ o ¼2½ dk oxZ djus ij

x2 = (a cos – b sin)2

y2 = (a sin + b cos)2

x2 = a2 cos2 + b2 sin2– 2ab cos . sin .....(3)

y2 = a2 sin2 + b2 cos2+ 2ab sin . cos .....(4)

leh- ¼3½ o ¼4½ dks tksM+us ij

x2 + y2 = a2 cos2 + b2 sin2– 2ab cos . sin

+ a2 sin2 + b2 cos2+ 2ab sin . cos
= a2 (sin2 + cos2+ b2 (sin2 + cos2

= a2 + b2 [ sin2 + cos2 = 1]

mnkgj.k%&8- ;fn tan + sin = m vkSj tan – sin = n gks rks fl) dhft, fd&

m2 – n2 = 4 mn

gy%& fn;k gS m = tan + sin

n = tan – sin
m + n = 2tan
m – n = 2sin
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vc] (m–n) (m+n) = 4 sin . tan

    m2 – n2 = 4 sin . tan .....(1)

        m . n = (tan + sin) (tan – sin)

    = tan2 – sin2

    = 
2

2

sin

cos




– sin2

 = 
2 2 2

2

sin – sin  . cos

cos

  


= 
2 2

2

sin [1– cos ]

cos

 


= 
2

2
2

sin
sin .

cos






= sin2 . tan2

4 mn = 4 2 2sin . tan 

= 4 sin tan

2 24 mn m n  leh- ¼1½ ls

;k    2 2 4m n mn  ;gh fl) djuk FkkA

iz'ukoyh&1

fuEufyf[kr loZlfedk,¡ fl) dhft,&

 1-
1 1

sec 1 sec 1


  
 = 2cot2

 2- sec2 + cosec2 = sec2 . cosec2

 3- sin4A + cos4A = 1 – 2sin2A . cos2A

 4-
1 cos

1 cos

 
 

 = cosec – cot

 5- (1 + cot – cosec ) (1 + tan + sec ) = 2
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 6-
1 cos 1 cos

1 cos 1 cos

 
 

 


 
 = 4 cot cosec

 7-
sin 1 cos

1 cos sin

 
 





 = 2 cosec

 8- ;fn cos – sin = 2  sin gks rks fl) dhft, fd cos + sin = 2  cos

 9- ;fn tan = n tan rFkk sin = m sin gks rks fl) dhft, fd cos2 = 
2

2

1

1

m

n




 10- ;fn x = a cosec rFkk y = b cot gks] rks fl) dhft, fd 
2 2

2 2

x y

a b
  = 1

 11- ;fn x = r sinA cosC, y = r sinA sinC vkSj z = r cosA gks rks fl) dhft, fd

       r2 = x2 + y2 + z2

loZlfedk o f=dks.kferh; lehdj.k

geus f=dks.kferh; vuqikr sin, cos, tan, sec , cosec, cot  ds vkil esa lacaèk
dks tkuk gSA bu laca/kksa esa geus ,d laca/k sin2 + cos2 = 1 ns[kk gSA ;g laca/k  ds lHkh
ekuksa ds fy, lR; gSA f=dks.kferh; vuqikrksa ds ,sls laca/k dks] tks dks.k ds :i essa fn, x,
pj ds lHkh ekuksa ds fy, lR; gks]f=dks.kferh; loZlfedk dgk tkrk gSA

rc] D;k laca/k sin + cos = 1 Hkh ,d loZlfedk gS\

vkb, ns[ksa]

 = 0° ysus ij

= sin 0° + cos 0°

= 0 + 1

= 1

  = 30° ds fy,

= sin 30° + cos 30°

= 
1 3

2 2


= 
3 1

2



1
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 geus ns[kk fd  = 0° ds fy, ;g laca/k lR; gS ysfdu  = 30° ds fy,  lR; ugha
gSA vr% ge sin + cos = 1 dks loZlfedk ugha dg ldrs A

dks.k ds :i esa fn, x, pj ds dqN fo'ks"k ekuksa ds fy, dqN f=dks.kferh; laca/k lR; gksrs
gSa bUgsa f=dks.kferh; lehdj.k dgrs gSaA rc D;k ge sin + cos = 1 dks f=dks.kferh;
lehdj.k dg ldrs gSa\  geus ns[kk fd  = 0° ds fy, ;g laca/k lR; gS ysfdu  = 30°

ds fy,  lR; ugha gS vr% sin + cos = 1 f=dks.kferh; lehdj.k gSA

djds ns[ksa

fn, x, laca/kksa esa  = 0°, 30°, 45°, 60°, 90° ekuksa dks jf[k, vkSj tk¡p dhft, fd ;g 
ds fdu ekuksa ds fy, lR; gS&

1. cos + sin = 2 2. tan2 cot2 = 2

3. 2 cos2  = 3sin 4 tan.sec 2 3

 ds ftu ekuksa ds fy, f=dks.kferh; lehdj.k lR; gSA os eku f=dks.kferh;
lehdj.k ds gy dgykrs gSaA

vkb,] vc dqN f=dks.kferh; lehdj.kksa dks gy djsa&

mnkgj.k%&9- 3  tan – 2 sin = 0 dks gy dhft,A

gy%&
sin

3 2sin 0
cos


  


                                   

sin
tan

cos

    


3  sin – 2 sin . cos = 0

sin ( 3  – 2 cos) = 0

sin = 0

 = 0°

vc 3  – 2 cos = 0

 –2 cos = – 3

 cos = 
3

2

 = 30°

vr% = 0°, 30°
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mnkgj.k%&10- cos2 x + cos x = sin2 x dks gy dhft,A tgk¡ 0°  x  90°

gy%& cos2 x + cos x = sin2 x

 cos2 x + cos x = 1 – cos2 x

 cos2 x + cos2 x + cos x – 1 = 0

 2 cos2 x + cos x – 1 = 0

 2 cos2 x + 2 cos x – cos x – 1 = 0

 2 cos x (cos x + 1) – 1 (cos x + 1) = 0

 (2 cos x – 1) (cos x + 1) = 0

2 cos x – 1 = 0

cos x = 
1

2

x = 60°

rFkk (cos x + 1) = 0

    cos x + 1 = 0

 cos x  = - 1

D;ksafd 0°  x  90° ds fy, cos x _.kkRed ugha gksrk gSA vr% ge cos x  = - 1

dks NksM+ nsrs gSaA blfy, lehdj.k dk gy x = 60° gSA

mnkgj.k%&11- fuEufyf[kr f=dks.kferh; lehdj.k ds gy Kkr dhft, tgk¡ 0°     90°

cos cos

cosec 1 cosec –1

 


 
 = 2

gy%&
cos cos

cosec 1 cosec –1

 


 
 = 2

 2

cos (cosec –1) cos (cosec 1)

cosec 1

    


 = 2


 

2

cos cosec –1 cosec 1

cot

   


 = 2 [cosec2 – 1 = cot2

 2

cos  . 2 cosec

cot

 


 = 2


2

1
cos  . 2 . 

sin
cot





 = 2



f=dks.kferh; lehdj.k ,oa loZlfedk,¡ 217


2

cos
2

sin
cot





 = 2

 2

2cot

cot




 = 2


2

cot 
 = 2

 2 tan = 2

 tan = 1

 tan = tan 45°

       = 45°

iz'ukoyh&2

1- fn, x, f=dks.kferh; lehdj.kksa dks gy dhft, tgk¡ 0°     90°

(i) 2 cos2 – 3  cos = 0 (ii) 2 sin2 – cos = 1

(iii) 3 tan2 = 2 sec2 + 1 (iv) cos2 – 3 cos + 2 = sin2

(v)
cos cos

1 sin 1 sin

 


   
 = 4

iwjd dks.kksa ds f=dks.kferh; vuqikr

,d ledks.k ABC esa ;fn A=30° rc C D;k gksxk\ ¼vkd̀fr&3½

vkSj ;fn C = 60° rks D;k A dk eku irk dj ldrs gSa\¼vkd̀fr&4½

D;k A o C ds chp dksbZ ,slk laca/k gS ftlls ,d dks.k dk eku
irk gksus ij ge nwljs dks.k dk eku irk dj ldsa \

ge tkurs gSa fd ABC esa

A B C 180    

  B 90  

  A + C = 90°

;kuh A o C iwjd dks.k gaSA

vc f=Hkqt ABC esa ¼vkdf̀r&5½

A = rks C = 90°– 

A B

C

?

60°

vkd`fr&4

A B

C

30°

?

vkd`fr&3
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A B

C



90–



rc D;k A o C ds f=dks.kferh; vuqikrksa ds chp Hkh dksbZ laca/k gS \

D;k fn, x, f=Hkqt esa (90°–  dks.k ds f=dks.kferh; vuqikr dks  dks.k ds
f=dks.kferh; vuqikr esa ifjofrZr fd;k tk ldrk gS\ dSls\

BC
sin

AC
  AB

cos
AC

  BC
tan

AB
 

AC
cos ec

BC
  AC

s ec
AB

  AB
cot

AC
 

vc C = (90°–  ds fy, ABC esa

f=dks.kferh; vuqikr

AB
sin(90 ) ,

AC
   

BC
cos(90 ) ,

AC
   

AB
tan(90 ) ,

BC
 

AC
cos ec(90 ) ,

AB
   

AC
s ec(90 ) ,

BC
  BC

cot(90 )
AB

 

dks.k  o (90°–  ds fy, f=dks.kferh; vuqikrksa dh rqyuk djus ij gesa uhps fn,
laca/k izkIr gksaxs&

AB
sin(90 ) cos ,

AC
     

BC
cos(90 ) sin

AC
   

tan(90°–  = cot vkSj cot(90°–  = tan

sec(90°–  = cosec vkSj cosec(90°–  = sec

   lkspsa ,oa ppkZ djsa

D;k mijksDr laca/k 0°     90° ds lHkh ekuksa ds fy, lR; gS\

djds ns[ksa

iwjd dks.kksa ds f=dks.kferh; vuqikrksa ds laca/k dk iz;ksx djds uhps dh lkj.kh dks
iw.kZ dhft,A

 0° 30° 45° 60° 90°

sin 0 ........
1

2
....... 1

cos .........
3

2
..........

1

2
.........
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vkb, ge ;g ns[ksa fd iwjd dks.kksa ds f=dks.kferh; vuqikrksa dh lgk;rk ls
f=dks.kferh; lkj.kh dk fcuk iz;ksx fd, eku dSls Kkr djrs gSa\ D;k mu dks.kksa ds fy,
ftuds f=dks.kferh; vuqikr irk djuk ljy ugha gS] ge budk mi;ksx dj ldrs gSa\tSls
   31° ;k fQj 13° vkSj 20° ;k 43° vkfnA

vc ge 
2sin 30

cos60


  dk eku f=dks.kferh; lkj.kh dk iz;ksx fd, cxSj gh Kkr djds

ns[krs gSaA

2sin 30

cos60




=
2sin 30

cos(90 30 )


   cos 90 sin    

=
sin 30

2
sin 30




= 2

blh izdkj 
3 tan15

cot 75


  dk eku Kkr djuk gks rks

3tan15

cot 75




=
3tan15

cot(90 15 )


 

=
3tan15

tan15




= 3

mnkgj.k%&12- fuEufyf[kr ds eku Kkr dhft,A

(a)  
sin31

2cos59


 (b)  

sec 70 sin 59

cosec 20 cos31

 
 

gy%& (a)
sin31

2cos59




iwjd dks.k ds f=dks.kferh; vuqikrksa dk mi;ksx
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= 0

00

59cos2

5990sin

=
cos59

2cos59


 [ sin (90°–) = cos

=
1

2

(b)
sec70 sin 59

cos ec20 cos31

 
 

=
sec(90 20 ) sin(90 31 )

cos ec20 cos31

   
        

 
 

sec 90 cosec

sin 90 cos

     
     

=
cosec70 cos31

cosec70 cos31

 
 

= 1 + 1

= 2

mnkgj.k%&13-
2 2

2sin 47 cos 43
4cos 45

cos 43 sin 47

                  dk eku Kkr dhft,A

gy%&
2 2

2sin 47 cos 43
4cos 45

cos 43 sin 47

                

   2 2 2sin 90 43 cos 90 47 1
4

cos 43 sin 47 2

                            

= 
2

cos  43°

cos  43°
 
 
 

 + 
2

sin  47°

sin 47°
 
 
 

 – 4 × 
1

2

= 1 + 1 – 2

= 0

mnkgj.k%&14- fl) dhft, fd&

tan 7° tan 23° tan 60° tan 67° tan 83° = 3
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gy%& ck;k¡ i{k = tan 7° tan 23° tan 60° tan 67° tan 83°

= tan (90° – 83°) tan (90° – 67°) tan 60° tan 67° tan 83°

= cot 83° cot 67° tan 60° tan 67° tan 83°

= cot 83° tan 83° cot 67° tan 67° tan 60°

= cot 83° × 
1

cot  83°
  ×  cot 67° × 

1

cot  67°
 × 3

= 3

f=dks.kferh; lehdj.k gy djuk

vc ge fuEufyf[kr lehdj.k ij fopkj djrs gSa&

  1
cos 90

2
     esa vKkr dks.k  dk eku ekywe djus fy, ge fuEufyf[kr

rjhds dk mi;ksx djsaxsA

cos (90°–) = 
1

2

                    sin  = sin30°

  = 30°

vkb, bls dqN vkSj mnkgj.kksa ls le>rs gSaA

mnkgj.k%&15- ;fn sin55° cosec (90° – ) = 1, rks  dk eku Kkr dhft, tgk¡

0°     90°

gy%& sin 55° cosec (90° – ) = 1

      sin (90° – 35°) sec = 1

   cos 35° . sec = 1

     
1

sec
cos  35°

 

      sec = sec 35°

 = 35°

mnkgj.k%&16- ;fn sin 34° = p gks] rks cot 56° dk eku Kkr djksA

gy%& sin 34° = p
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sin (90° – 56°) = p

           cos 56° = p .....(1)

ge tkurs gSa fd sin2  + cos2  = 1

sin2  = 1 – cos2 
 sin2 56° = 1 – cos2 56°

 sin2 56° = 1 – p2 .....(2)

 sin 56° = 21– p

vr% leh- ¼1½ o ¼2½ ls

cot 56° = 
cos  56°

sin  56°

= 21–

p

p

mnkgj.k%&17- ;fn cot 3A = tan (A – 22°) tgk¡ 3A U;wu dks.k gS rks A dk eku Kkr
dhft,A

gy%& fn;k gS & cot 3A = tan (A – 22°)

 tan (90° – 3A) = tan (A – 22°)

         90° – 3A = A – 22°

        90° + 22° = A + 3A

    112° = 4A

         A = 
112

4



         A = 28°

f=dks.kferh; vuqikrksa ds laca/kksa dks iwjd dks.kksa ds f=dks.kferh; vuqikrksa dk iz;ksx
dj fl) fd;k tk ldrk gSA vkb, ns[ksa&

mnkgj.k%&18- fl) dhft, fd& 
   sin 90 –  cos 90 –

tan

   


 = cos2 

gy%& ck;k¡ i{k = 
   sin 90 –  cos 90 –

tan
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cos  sin

tan

 




cos  sin
sin
cos

 





2cos  sin

sin

 




=  cos2 

 nk;k¡ i{k

mnkgj.k%&19- fl) dhft, fd sin (90° – ) sec + cos (90° – ) cosec = 2

gy%& ck;k¡ i{k = sin (90° – ) sec + cos (90° – ) cosec

= cos sec + sin cosec

= cos × 
1

cos
 + sin × 

1

sin 

= 1 + 1

= 2

= nk;k¡ i{k

mnkgj.k%&20- ;fn A, B   o C  f=Hkqt ABC ds var% dks.k gksa rks fl) dhft, fd&

sin
A + B

2
 
 
 

 = cos
C

2

gy%& fn;k gS fd A, B o C f=Hkqt ABC ds var%dks.k gaSA

rks A + B + C = 180°

A + B = 180° – C .....(1)

iqu% ck;k¡ i{k = sin 
A + B

2
 
 
 

= sin 
180 – C

2

 
 
 

= sin 
180 C

–
2 2

 
 
 



  xf.kr&10224

= sin 
C

90 –
2

  
 

= cos
C

2

= nk;k¡ i{k

vkb, vc ge ns[ksa fd fn, x, dks.kksa ds f=dks.kferh; vuqikr dks 0° ls 45° ds
f=dks.kferh; vuqikr esa dSls ifjofrZr dj ldrs gSaA

mnkgj.k%&21- tan 59° + cot 75° dks 0° ls 45° ds chp ds dks.kksa ds f=dks.kferh; vuqikr
esa O;Dr dhft,A

gy%& tan 59° + cot 75° = tan (90° – 31°) + cot (90° – 15°)

= cot 31° + tan 15°

[ tan (90° – ) = cot
cot (90° – ) = tan]

iz'ukoyh&3

 1- fuEufyf[kr esa 0° ls 45° ds chp ds f=dks.kferh; vuqikr esa O;Dr dhft,&

(i) sin 56° (ii) tan 81° (iii) sec 73°

 2- fuEufyf[kr dk eku Kkr dhft,&

(i)
cos  80

sin  10°


(ii)

sin  37°

2 cos 53°
(iii) 3 sin 17° sec 73°

 3- fuEufyf[kr dk eku Kkr dhft,&

(i) sin 64° – cos 26°

(ii) 3 cos 80° cosec 10° + 2 cos 59° cosec 31°

(iii) 2 
cos  67

sin  23°


 – 

tan  40

cot  50°


 + cos 0° (iv) sin2 35° + sin2 55°

(v)
5 sin  35

cos  55°

 
 
 

 + 
cos  55

2 sin  35°

 
 
 

 – 2 cos 60°
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 4- fl) dhft, fd&

(i) sin 63° cos 27° + cos 63° sin 27° = 1

(ii) tan 15° tan 36° tan 45° tan 54° tan 75° = 1

(iii) sin2 85° + sin2 80° + sin2 10° + sin2 5° = 2

 5- fl) dhft, fd&

    2

tan
sin 90 cos 90

1 cot (90 – )


    

  

 6- fl) dhft, fd&

 cos sin(90 )
2cot 90

sec  (90°– ) + 1 cosec 1

 
  

 

 7- fl) dhft, fd&

2

tan(90 – )

cosec . tan

 
 

 = cos2 

 8- ;fn sinA = cosB rks fl) dhft, fd& A + B = 90°

 9- ;fn cosec 2A = sec (A – 36°), tgk¡ 2A ,d U;wu dks.k gS rks A dk eku Kkr

       dhft,A

 10- ;fn A + B = 90°, secA = a, cotB = b rc fl) dhft, fd& a2 – b2 = 1

 11- ;fn A, B o C f=Hkqt ABC ds var%dks.k gkas rks fl) dhft, fd&

tan
B + C

2
 
 
 

 = cot
A

2
 
 
 

 12- ;fn sec 34° = x rks cot2 56° + cosec 56° dk eku Kkr dhft,A

geus lh[kk

1- f=dks.kferh; vuqikrksa esa fuEufyf[kr laca/k gksrs gSa&

sin2 +cos2 = 1   tgk¡  0 90    
2 21 tan sec      tgk¡ 0 90    
2 21 cot cos ec     tgk¡ 0 90    

2- fdlh Hkh f=dks.kferh; vuqikr dks fdlh vU; f=dks.kferh; vuqikr ds inksa esa fy[kk
tk ldrk gSA

3- loZlfedk,¡ os lehdj.k  gSa tks dks.kksa ds pj ds lHkh ekuksa ds fy, lR; gksrs gSaA
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4- dks.k ds  fdlh eku ds fy, ;fn ,d f=dks.kferh; vuqikr Kkr gks rks 'ks"k
f=dks.kferh; vuqikr Kkr fd, tk ldrs gSaA

5- iwjd dks.kksa ds f=dks.kferh; vuqikrksa esa fuEufyf[kr laaca/k gksrs gSa&

sin(90°–  = cos  cos(90°–  = sin

tan(90°–  = cot  cot(90°–  = tan

sec(90°–  = coesc  cosec(90°–  = sec

6- loZlfedkvksa dks tk¡puk o fl) djuk, dks.kksa ds dqN ekuksasa ds vk/kkj ij ugha fd;k

tk ldrkA

mÙkjekyk&2

1(i).  = 30°, 90° 1(ii).  = 60° 1(iii).  = 60°

1(iv).  = 0, 60° 1(v). = 60°

mÙkjekyk&3

1. (i) cos 34° (ii) cot 9° (iii) cosec 17°

2. (i) 1 (ii)
1

2
(iii) 3

3. (i) 0 (ii) 5 (iii) 2

(iv) 1 (v)
9

2

9. 42°

12. x2 + x – 1



vki vius fo|ky; ds [ksy eSnku dh yackbZ ,oa pkSM+kbZ irk djuk pkgrs gSa rks vki
bldk ekiu dSls djsaxs\ bldk ekiu djus ds fy, vkidks dksbZ ekiu ;a= tSls :yj
¼Ldsy½] ekius okys Qhrs dh vko';drk gksxhA D;k ge :yj dh lgk;rk ls eSnku dh yackbZ
vklkuh ls irk dj ldrs gSa\ bleas D;k dfBukb;k¡ vk,¡xh\

jkts'k us dgk] :yj dh lgk;rk ls ekius ij gesa :yj dk ckj&ckj mi;ksx djuk
gksxk D;ksafd eSnku dh yackbZ vf/kd gS ijarq ckj&ckj mBkus vkSj j[kus esa xyrh gks ldrh
gS vr% ge ekius okys yacs Qhrs dk iz;ksx djsaxsA

tkfgnk cksyh] eSnku dh yackbZ] pkSM+kbZ irk djus ds fy,
eSnku ds ,d Nksj ls nwljs Nksj rd Qhrs dks ys tkuk gksxkA ,d
Nksj ij ,d cPpk Qhrs ds ,d fljs dks idM+ dj [kM+k gks tk,
vkSj eSnku ds nwljs Nksj rd Qhrs dks ys tkdj mls i<+us ls nwjh
irk py tk,xhA

tequk us iwNk] D;k blh rjg gesa [ktwj ds isM+] okyhckWy
ds eSnku esa yxs usV ds [kaHkksa dh Å¡pkbZ irk djuh gks rks buds
Åijh fljs ls tehu rd dh nwjh ekiuh gksxh\ ij ;g FkksM+k
eqf'dy gSA isM+ vkSj [kaHkksa ds f'k[kj rd ge dSls igq¡psaxs\

vlye us iwNk] rks gesa D;k djuk pkfg,\

;gk¡ ge xf.kr dh dkSulh rduhd dk iz;ksx djsa\

D;k ge f=dks.kfefr dk iz;ksx dj Å¡pkbZ ,oa nwjh irk dj ldrs gSa\

vkb, ns[ksa &

vki vius fo|ky; ds >.Ms ds [kaHks dh Å¡pkbZ irk djuk pkgrs gSaA ge tkurs gSa fd
f=dks.kferh; vuqikr f=Hkqt dh Hkqtkvksa ,oa dks.k ds chp laca/k gSA D;k vki >.Ms ds [kaHks
dks ,d Hkqtk ysdj ,d ledks.k f=Hkqt cuk ldrs gSa\ bl f=Hkqt esa [kaHks dh Å¡pkbZ Kkr djus
ds fy;s gesa fdu ekuksa dh vko';drk gksxh\

;fn fo|ky; ds eSnku esa dksbZ fcanq A ysa tks [kaHks ds ikn fcanq ls 10 ehVj dh nwjh
ij gS ¼nsf[k, vkÑfr&2 ½A fcanq A ls >.Ms ds 'kh"kZ C dks feykus okyh js[kk] fcanq A ij tehu
ds lkFk 60° dk dks.k cukrh gSA

Å¡pkbZ ,oa nwjh

10

vkd`fr&1

[HEIGHT AND DISTANCE]
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rks ABC esa

CAB = 60°

AB = 10 ehVj

tan A = 
BC

AB

tan 60° = 
BC

10

BC = 10 tan 60°

BC = 10 3 ehVj

bl izdkj ge >.Ms ds [kaHks dh Å¡pkbZ
f=dks.kfefr dk iz;ksx dj irk yxk ldrs gSaA

mé;u dks.k

vkb, ge mijksDr vkÑfr&2 ij iqu%
fopkj djrs gSaA ;fn vki eSnku esa [kM+s gksdj
>.Ms dks ns[ksa rks vkidh vk¡[k dks fcanq A  ij
ysus ij vkidh vk¡[k ls >.Ms ds 'kh"kZ C dks
feykus okyh js[kk AC nf̀"V js[kk dgykrh gSA

 >.Ms ds [kaHks dh Å¡pkbZ gekjh Å¡pkbZ
ls vf/kd gks rks mlds 'kh"kZ dks ns[kus ds fy,
gesa Åij dh vksj ns[kuk gksxkA

 gekjh vk¡[k ls [kaHks ds 'kh"kZ dks feykus
okyh n`f"V js[kk AC o {kSfrt js[kk AB ds chp
cuk dks.k mé;u dks.k dgykrk gSA ¼nsf[k,
vkÑfr&3½ ;gk¡ geus ekuk gS fd vk¡[k A ij
gS vr% mé;u dks.k A ls {kSfrt js[kk vkSj n`f"V
js[kk ds chp dk dks.k gSA

;fn [kaHkk vkSj Å¡pk gks rks flj dks
vkSj Å¡pk mBkuk iM+sxkA

bl fLFkfr esa D;k mé;u dks.k igys ls
vf/kd gksxk\ ;kuh  dk eku ls  ls cM+k
gksxk\

>.Ms ds [kaHks dh Å¡pkbZ vkSj vf/kd
c<+us ds dkj.k vkidh n`f"V js[kk o {kSfrt js[kk
ds chp dk dks.k c<+ tkrk gS ;kuh mé;u dks.k
c<+ tkrk gSA¼vkd`fr&4½

A B

C

60°

      

vkÑfr&2

A B

C

60°
        

       

vkÑfr&3

{kSfrt js[kk

vkÑfr&4
A B

C

C'
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lkspsa ,oa ppkZ djsa

;fn >.Ms dh Å¡pkbZ de dj nh tk, rks mé;u dks.k ds eku esa D;k ifjorZu vk,xk\

vkb,] vc ,d nwljh fLFkfr ij fopkj djsa ;fn ge
>.Ms dks fcanq A ls u ns[kdj mlls FkksM+k vkSj nwj  A' ls
ns[ksa ¼vkÑfr&5½

vki ik,¡xs fd fcanq A' ls >.Ms ds [kaHks ds 'kh"kZ dks
ns[ks tkus ij nf̀"V js[kk o {kSfrt js[kk ds chp dk dks.k de
gks tkrk gS ;kuh mé;u dks.k dk eku de gks tkrk gSA

bl izdkj geus ik;k fd mé;u dks.k dk eku
oLrq dh Å¡pkbZ ds lkFk&lkFk c<+rk gS ijarq oLrq
dh izs{kd ¼ns[kus okys½ ls nwjh c<+us ij  Øe'k%
de gksrk tkrk gSA

f=dks.kfefr dk iz;ksx dj ioZr dh Å¡pkbZ] xzgksa ds chp dh nwjh] ìFoh o lw;Z ds
chp dh nwjh] egklkxj dh xgjkbZ dk ekiu fd;k tkrk gSA [kxksyfon~ bldk iz;ksx] ìFoh
ls xzgksa ,oa rkjksa dh nwfj;k¡ Kkr djus esa djrs gSaA

ge vius nSfud thou esa Hkh leL;kvksa dks gy djus ds fy, f=dks.kfefr dk
mi;ksx djrs gSaA vkb, dqN mnkgj.k ns[ksa&

mnkgj.k%&1- ,d Hkou ds ikn fcanq ls 15 ehVj dh nwjh ij fLFkr fdlh
fcanq ls Hkou ds f'k[kj dk mé;u dks.k 45° gSA Hkou dh
Å¡pkbZ Kkr dhft,A

gy%& vkÑfr esa AB Hkou dh Å¡pkbZ gSA Hkou AB ds ikn fcanq B ls 15
ehVj nwj fLFkr fcanq C ls Hkou ds f'k[kj A dk mé;u dks.k
ACB = 45°

eku yhft, Hkou dh Å¡pkbZ h ehVj gS

rks ABC esa tan 45° = 
AB

BC

;k tan 45° = 
h

15

;k 
h

1
15

  tan 45 1

 h 15 ehVj

vr% Hkou dh Å¡pkbZ 15 ehVj gSA

A B

C

A'


vkÑfr&5

45°
C

A

B

vkÑfr&6
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mnkgj.k%&2- ,d lh/kh nhokj ij lh<+h bl izdkj j[kh xbZ gS fd og tehu ls 60°

dk dks.k cukrh gSA ;fn lh<+h dk ikn fcanq nhokj ls 4 ehVj nwjh ij gks
rc lh<+h dh yackbZ Kkr dhft,A

gy%& ekuk fd AC lh<+h gS ftldh yackbZ x eh- gS vFkkZr~ AC = x eh- fn;k x;k gS fd
lh<+h dk ikn fcanq A nhokj ls 4 eh- dh nwjh ij
gSA

vr% ABC esa AB = 4 eh-

rFkk BAC = 60°

rc cos 60°=
AB

AC

   ;k 
1 4

2 x


           ;k x = 8 ehVj

vr% lh<+h dh yackbZ 8 ehVj gksxhA

mnkgj.k%&3- rst gok ls VwVs ,d isM+ dk fljk >qd dj isM+ ds ikn ls 6 ehVj dh nwjh
ij tehu dks Nwrk gSA ;g fgLlk tehu ls 60° dk dks.k cukrk gSA iwjs
isM+ dh Å¡pkbZ Kkr dhft,A

gy%& isM+ dk VwVk gqvk Hkkx AC gSA ¼nsf[k, vkd`fr& 8½

fn;k x;k gS fd VwVs fljs ds 'kh"kZ ls isM+ ds ikn fcanq dh nwjh 6 eh- gSA

ledks.k ABC esa

tan 60° = 
BC

AB

3  = 
BC

6

BC = 6 3  eh-

iqu% ledks.k ABC esa

sin 60° = 
BC

AC

;k 
3

2
 = 

6 3

AC

;k AC = 
6 3 2

3



C

A B4 eh-

vkÑfr&7

C

A B
6 eh-

vkÑfr&8

60°
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AC = 12 eh-

vr% isM+ dh Å¡pkbZ = BC + AC

                  = 6 3 12

      =  6 3 2  eh-

mnkgj.k%&4- 1-4 eh- yack ,d izs{kd ,d ehukj ls 25-6 eh- dh nwjh ij gSA mldh
vk¡[kksa ls ehukj ds f'k[kj dk mé;u dks.k 45° gSA ehukj dh Å¡pkbZ
crkb,A

gy % ;gk¡ BC ehukj gS] AE izs{kd gS vkSj CED mé;u dks.k gSA

rFkk AB = ED = 25.6 eh-

AE = BD = 1.4 eh-

ledks.k CDE esa

tan 45° = 
DC

ED

l = 
DC

25.6

DC = 25.6 eh-

vr% ehukj dh Å¡pkbZ = BD + DC

          = 1.4 + 25.6

          = 27 eh-

uksV % ;fn izs{kd dh Å¡pkbZ u nh xbZ gks rks izs{kd dks ,d fcanq eku fy;k tkrk gSA

Qjhnk ds ?kj ds ckgj ,d >.Mk yxk gqvk gS ¼nsf[k, vkd`fr&10½ Qjhnk bl
>.Ms ds MaMs dh yackbZ Kkr djuk pkgrh gSA D;k >.Ms dks fcuk fudkys MaMs dh yackbZ
dk irk yxk ldrs gSa\

vkb, ns[ks a&

mnkgj.k%&5- Hkwfe ds ,d fcanq P ls 10 eh- Å¡ps Hkou ds f'k[kj dk mé;u dks.k 30°

gSA Hkou ds f'k[kj ij ,d >.Mk yXkk;k x;k gS vkSj P ls >.Ms ds f'k[kj
dk mé;u dks.k 45° gSA rks >.Ms ds MaMs dh yackbZ vkSj fcanq P ls Hkou
dh nwjh Kkr dhft,A

gy%& vkd`fr&10 esa AB Hkou dh Å¡pkbZ gS] BD >.Ms ds MaMs dh yackbZ gS vkSj P fn;k
gqvk fcanq gSA /;ku nhft, fd ;gk¡ nks ledks.k f=Hkqt PAB vkSj PAD gSaA gesa
>.Ms ds MaMs dh yackbZ ;kuh BD vkSj fcanq P ls Hkou dh nwjh ;kuh PA irk djuk
gSA

A B

C

DE 45°

       

       







vkÑfr&9
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pw¡fd gesa Hkou dh Å¡pkbZ
AB irk gS blfy,

igys ge ledk s. k
PAB ysaxsA

;gk¡ tan 30° = 
AB

PA

;kuh   
1 10

PA3


blfy, PA = 10 3  eh-

  P ls Hkou dh nwjh 10 3  eh-

vkb,] vc ge ;g eku ysa fd BD = x eh- gS

rFkk AD =AB + BD = (10 + x) eh-

vc ledks.k PAD esa

AD
tan 45

PA


10

10 3

x

   =
10

10 3

x

 10 3 10 x 

            x =  10 3 1 eh-

vr% >aMs ds MaMs dh yackbZ  10 3 1 eh- gSA

mé;u dks.k dk Å¡pkbZ ,oa nwjh ls laca/k ge ns[k pqds gSaA geus ns[kk Fkk fd
mé;u dks.k dk eku oLrq dh Å¡pkbZ ds c<+us ds lkFk c<+rk gS rFkk oLrq dh izs{kd ls nwjh
c<+us ds lkFk ?kVrk tkrk gSA

vkb,] bu dFkuksa ij vk/kkfjr mnkgj.kksa dks gy djsa&

mnkgj.k%&6- ,d yM+dk 30 eh- Å¡ps ,d Hkou ls dqN nwjh ij [kM+k gSA tc og Å¡ps
Hkou dh vksj tkrk gS rc mldh vk¡[k ls Hkou ds f'k[kj dk mé;u dks.k
30° ls 60° gks tkrk gSA crkb, fd og Hkou dh vksj fdruk pyk gS\

gy%& ekuk fd BC Hkou gS rFkk fcanq A ij yM+dk [kM+k gSA

BC = 30 eh-

A

45°

30°

B

D

P

vkÑfr&10





Å¡pkbZ ,oa nwjh 233





vkÑfr&12

ledks.k ABC esa

tan 30° = 
BC

AC

1 30

AC3


AC 30 3  eh-

iqu% ledks.k BCD esa

tan60° = 
BC

CD

tan60°  =  
30

CD

30
3

CD


30
CD

3


      
10 3

3



CD = 10 3 eh-

vr% yM+ds }kjk Hkou dh vksj pyh xbZ nwjh AD = AC- CD

30 3 10 3 

 2 0 3  eh- vr% yM+dk Hkou dh vksj 20 3 eh- pykA

voueu dks.k

vkb,] ,d vU; ifjfLFkfr ij ppkZ djsa&

jek vius ?kj dh
ckyduh esa [kM+h gS vkSj mlds
?kj ds rjQ vkrh gqbZ dkj dks
ns[k jgh gSA bl fLFkfr esa {kSfrt
js[kk o n`f"V js[kk ds chp cuk
dks.k voueu dks.k dgykrk
gSA ¼vkÑfr&12½

60° 30°

B

AC D







vkÑfr&11
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A

B
30°

    

X
30°

O

vkdf̀r&13

vc ;fn ;g dkj ?kj ds vkSj ikl vk tk, rks ¼vkÑfr&12½ ml fLFkfr esa
voueu dks.k esa D;k ifjorZu vk,xk\

dks.k  o  esa D;k laca/k gksxk\

D;k 



;k 

vki ns[k ldrs gS fd dkj o ?kj ds chp dh nwjh de gksus ij voueu dks.k dk
eku c<+rk tkrk gSA

;kuh 

lkspas ,oa ppkZ djsa

vkÑfr&12 esa ;fn dkj jek ds Bhd uhps vk tk, rc voueu dks.k D;k gksxk\

mnkgj.k%&7- Hkou ds f'k[kj ls Hkwfe ij fLFkr ,d xeys dk voueu dks.k 30° gSA ;fn
xeyk Hkou ds ikn fcanq lss 30 ehVj dh nwjh ij gks] rks Hkou dh Å¡pkbZ
Kkr dhft,A

gy%& ekuk AB Hkou gS vkSj fcUnq O
xeyk gSA

voueu dks.k XAO = 30° vkSj

  OB = 30 ehVj

XAO =  AOB = 30°

                          (,dkarj dks.k)

OAB esa

tan 30° = 
AB

OB

       AB = OB tan 30°

1
30

3
 

30

3


= 10 3  ehVj

vr% Hkou dh Å¡pkbZ 10 3  ehVj gSA
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mnkgj.k%&8- ,d izdk'k LraHk ds f'k[kj ls fdlh Hkou ds f'k[kj ,oa ry ds voueu
dks.k Øe'k% 45° o 60° gSA ;fn Hkou dh Å¡pkbZ 12 eh- gks rks izdk'k
LraHk dh Å¡pkbZ ,oa izdk'k LraHk ls Hkou dh nwjh Kkr dhft,A

gy%& ekuk fd PQ ,d izdk'k LraHk gSA blls x eh- nwjh ij ,d Hkou AB gS ftldh
Å¡pkbZ 12 eh- gSA

vr% QB =  x eh-, AB = 12 eh-

izdk'k LraHk ds f'k[kj ls Hkou ds f'k[kj o ry dk voueu dks.k Øe'k% 45° o
60° gSA

APX = 45° rFkk BPX = 60° ,oa ekuk PR = h

ledks.k f=Hkqt PRA esa

tan 45° = 
PR

RA

         1 = 
PR

x

 PR  =  x

    h  =  x

ledks.k PQB esa

 tan 60° = 
PQ

QB

 3  = 
12h

x



 3x  = h + 12

x dk eku j[kus ij

 3h  = h + 12

 3h  – h = 12

  3 1h   = 12

 h  =  
12

3 1

 h  =  
12 3 1

3 1 3 1


  ¼gj dk ifjes;hdj.k djus ij½

45°

60°

60°
45°

X

AR

P

BQ

x

x


 
   

h    
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X YP

A BQ
30° 60°

60°30°






vkÑfr&15

  2
2

12( 3 1)

3 1
h





 12 3 1

3 1
h






 h  =   6 3 1 eh-

izdk'k LraHk dh Å¡pkbZ = PR + RQ

=  6 3 1 12 

= 6 3 6 12 

= 6 3 18

=  6 3 3 eh-

D;ksafd x = h blfy, x =  6 3 1  eh-

izdk'k LraHk dh Å¡pkbZ  6 3 3 eh- rFkk Hkou dh nwjh  6 3 1  eh-  gksxhA

mnkgj.k%&9- fdlh Vhys ds 'kh"kZ ls eSnku esa fLFkr nks edkuksa] tks Vhys ds foijhr vksj
gSa]ds ikn ds voueu dks.k Øe'k% 30° o 60° gSaA ;fn Vhys dh Å¡pkbZ
60 eh- gks rc edkuksa ds chp dh nwjh Kkr dhft,A

gy%& ekuk PQ Vhyk gS rFkk A o B mlds foijhr vksj fLFkr nks edku gaSA

fn;k x;k gS fd PQ = 60 eh-

XPA = 30°

  PAQ = 30° ¼,dkarj dks.k½

blh izdkj
YPB = PBQ  =  60°

ledks.k PQA esa

tan 30° = 
PQ

AQ

    
1

3
 = 

60

AQ
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A

60° 30°

30° 60°
BCD

      x   

h   

vkÑfr&16

AQ = 60 3  eh-

   iqu% PQB esa

tan 60° = 
PQ

BQ

3  = 
60

BQ

BQ = 
60

3

BQ 20 3  eh-

vr% edkuksa ds chp dh nwjh AB = AQ + BQ

  60 3 20 3 

        AB 80 3  eh-

mnkgj.k%&10- ,d lh/kh lM+d ,d Hkou ds ikn rd tkrh gSA Hkou ds f'k[kj ij [kM+k
,d vkneh ,d dkj dks 30° ds voueu dks.k ij ns[krk gSA dkj Hkou
ds ikn dh vksj ,d leku pky ls tkrh gSA 30 eh- pyus ds ckn dkj
dk voueu dks.k 60° gks tkrk gSA ;fn bl fcanq ls Hkou ds ikn fcanq
rd igq¡pus esa yxk le; 10 lsd.M gks rks dkj dh pky ,oa Hkou dh
Å¡pkbZ Kkr dhft,A

gy%& ekuk fd AB Hkou gS ftldh Å¡pkbZ h eh-  gS rFkk

BC = x eh-

fn;k x;k gS fd

CD = 30 eh-

ADB = 30°

ACB = 60°

rc ledks.k ABD esa

tan 30° = 
AB

DB

1

3
 = 

30

h

x

h = 
30

3

x
.................(1)
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iqu% ledks.k ABC esa

tan 60° = 
AB

BC

3  = 
h

x

h = 3x ..................(2)

lehdj.k ¼1½ o ¼2½ ls

30
3

3

x
x

 

 30 + x = 3x

 2x = 30

 x = 15 eh-

vr% Hkou dh Å¡pkbZ 3 15 3h x   eh-

iz'u ds vuqlkj

fcanq C ls Hkou ds ikn fcanq rd igq¡pus esa dkj dks 10 lsd.M yxrs gSa

 dkj dh pky ¾ 
njw h

le;

      =  
15

10

          =  1.5 eh-@ls-

i z'ukoyh&1

1- tehu ij fLFkr fdlh fcanq ls 90 eh- nwj fLFkr ehukj ds f'k[kj dk mé;u dks.k
30° gS rks ehukj dh Å¡pkbZ Kkr dhft,A

2- ,d mèokZ/kj LraHk ftldh Å¡pkbZ 3 h eh- gS] ds ikn fcanq ls 3h  nwjh ij fLFkr

fdlh fcanq ls LraHk ds f'k[kj dk mé;u dks.k Kkr dhft,A

3- ,d irax Hkwfe ls 60 eh- Å¡pkbZ ij mM+ jgh gSA irax esa yxh Mksjh Hkwfe ds ,d
fcanq ij [kw¡Vh ls caèkh gqbZ gSA Hkwfe ds lkFk Mksjh dk >qdko 30° gS rc ;g ekudj
fd Mksjh iw.kZr% ruh gqbZ gS] mldh yackbZ Kkr dhft,A

4- fdlh LraHk ds ikn fcanq ls 15 eh- Åaps ,d Hkou ds f'k[kj dk mé;u dks.k 30°

gS rFkk Hkou ds ikn fcanq ls LraHk ds f'k[kj dk mé;u dks.k 60° gS rc LraHk dh
Å¡pkbZ Kkr dhft,A



Å¡pkbZ ,oa nwjh 239

BA

90 eh-
45°

30°

vkÑfr&19

5- nks ehukjksa ds chp dh {kSfrt nwjh 120 eh- gSA nwljh ehukj ds 'kh"kZ ls ns[kus ij
izFke ehukj ds f'k[kj dk mé;u dks.k 30° gSA ;fn nwljh ehukj dh Å¡pkbZ 40
eh- gS rks izFke ehukj dh Å¡pkbZ Kkr dhft,A

6- ,d ehukj ds vk/kkj ls ,d ljy js[kk esa a vkSj b nwjh ij fLFkr nks fcanqvksa ls
ehukj ds f'k[kj ds mé;u dks.k] iwjd dks.k gaS rks fl) dhft, fd ehukj dh

Å¡pkbZ ab  gksxhA

7- 15 ehVj Å¡ps ,d Hkou ds f'k[kj ls fdlh ehukj dh pksVh
dk mé;u dks.k 60° rFkk ehukj ds ikn dk voueu dks.k
30° gS rks ehukj dh Å¡pkbZ ,oa Hkou ls ehukj dh nwjh
Kkr dhft,A

8- unh ds ,d fdukjs ij nks fcanq A vkSj B ds chp dh nwjh
40 eh- gSA unh ds ,d fdukjs ds lekarj nwljs fdukjs ij
fcanq C bl izdkj gS fd BAC=60° rFkk ABC=30°]
rks unh dh pkSM+kbZ Kkr dhft,A ¼vkÑfr&17½

9- ,d eafnj dk f'k[kj rFkk ml ij yxk >.Mk Hkwfe ds
fdlh fcanq ij Øe'k% 30° vkSj 60° dk dks.k varfjr djrs
gSaA ;fn eafnj dh Å¡pkbZ 10 ehVj gks] rks >.Ms dh Å¡pkbZ
Kkr dhft,A ¼vkÑfr&18½

10- 40 ehVj pkSM+h lM+d ij] nks leku Å¡pkbZ okys fctyh ds
[kaHks ,d nwljs ds lkeus fLFkr gSaA nksuksa [kaHkksa ds chp
lM+d ij fLFkr fdlh ,d fcanq ls igys ,oa nwljs [kaHks ds
mé;u dks.k Øe'k% 30° o 60° gSa rks [kaHks dh Å¡pkbZ o
[kaHkksa ls ml fcanq dh nwjh Kkr dhft,A

11- ,d izs{kd Hkwfe ls 90 ehVj dh Å¡pkbZ ij {kSfrt
js[kk esa mM+ jgs xqCckjs dks ns[krk gSA ;fn fdlh
{k.k izs{kd dh vk¡[kksa ls xqCckjs dk mé;u dks.k
45° gS vkSj dqN le; ckn ;g mé;u dks.k
?kVdj 30° gks tkrk gS rks xqCckjs }kjk fcanq A
l s B rd r; dh xb Z  n w j h K kr
dhft,A¼vkÑfr&19½

30°

C

A

B

P
30°

vkÑfr&18

A B

C

     

60° 30°

vkÑfr&17
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  geus lh[kk

1- f=dks.kferh; vuqikrksa dh enn ls ge isM+ksa]Hkouksa]ehukjksa]xzgksa] rkjksa vkfn esa ikjLifjd
nwjh o Å¡pkbZ   fudky ldrs gSaA

2- nf̀"V js[kk & izs{kd dh vk¡[k ls izs{kd }kjk ns[kh xbZ oLrq dks feykus okyh js[kk gksrh
gSA

3- ns[kh xbZ oLrq dk mé;u dks.k n`f"V js[kk vkSj {kSfrt js[kk ls cuk dks.k gksrk gS tc
oLrq {kSfrt js[kk ls Åij gksrk gSA

4- ns[kh xbZ oLrq dk voueu dks.k n`f"V js[kk vkSj {kSfrt js[kk ls cuk dks.k gksrk gS
tc oLrq {kSfrt js[kk ls uhps gksrh gSA

5- fdlh Hkou]ehukj vkfn ds ikn ds ikl fLFkr fdlh fcanq ls ¼Hkou ;k ehukj ds½
f'k[kj dk mé;u dks.k] ikn ls fcanq dh nwjh c<+us ds lkFk&lkFk ?kVrk tkrk gSA

6- fdlh Hkou]ehukj vkfn ds f'k[kj ls mlds ikn ds ikl fLFkr fdlh fcanq ds voueu
dks.k dk eku ikn ls fcanq dh nwjh c<+us ds lkFk&lkFk ?kVrk tkrk gSA

mÙkjekyk&1

¼1½ 30 3  ehVj ¼2½ 60°° ¼3½ 120 ehVj

¼4½ 45 ehVj ¼5½  40 3 1  ehVj

¼7½ 60 ehVj] 15 3 ehVj ¼8½ 10 3  ehVj ¼9½ 20 ehVj

¼10½ 10 3  ehVj] igys [kaHks ls 30 ehVj]nwljs [kaHks ls 10 ehVj

¼11½  90 3 1  ehVj



ifjp; (Introduction)

ge vius vkl&ikl vyx&vyx rjg dh NksVh&cM+h vk—fr;k¡
ns[krs gSaA buesa ls dqN òÙkkdkj] dqN ?kukdkj] dqN f=Hkqtkdkj tSlh gksrh gSa
vkSj dqN dks blh rjg dh vkd`fr;ksa esa ck¡V dj ns[kk tk ldrk gSA

vkÑfr&1 nsf[k,] bl edku ds fp= esa Hkh fofHkUu T;kferh;
vkÑfr;k¡ ns[kh tk ldrh gSaA buesa dqN vk;rkdkj gSa rks dqN f=HkqtkdkjA

D;k vki blesa dqN vkSj vU; rjg dh vkÑfr;k¡ <w¡<+ ldrs gSa\ dkSu
lh vkSj vkd`fr;k¡ gSa\ lkfFk;ksa ls ppkZ djsaA

leku vkd`fr;k¡ %& /;ku ls ns[kus ij ge ikrs gSa fd buesa ls dqN
vkÑfr;k¡] vkdkj ¼size½ ,oa vkÑfr ¼shape½ nksuksa esa leku gSaA ;kuh
lokZaxle gSaA

vc vkÑfr&2 ns[ksa] 2¼i½ esa rhu f=Hkqt cus gSaA ns[kus esa bu rhuksa
f=Hkqtksa ds dks.k cjkcj yxrs gSa ,oa Hkqtk,¡ ,d [kkl vuqikr esa cM+h ;k NksVh
fn[krh gSaA blfy, vkÑfr 2¼i½ esa cus rhuksa f=Hkqt ,d tSls yxrs gSaA fdUrq
vkÑfr 2¼ii½ esa nksuksa f=Hkqt ds dks.k vyx&vyx gSaA vr% ;g nksuksa f=Hkqt
fn[kus esa gh fHkUu gSaA

lkekU;r% ,d tSlh fn[kus okyh vkÑfr;ksa dks ge le:i dg nsrs gSa ijUrq xf.kr esa
le:i gksus dh dqN 'krZsa gksrh gSa D;k 2¼i½ esa cus rhuksa f=Hkqt le:i gSa\ ns[kus esa rks ;s f=Hkqt
le:i fn[k jgs gSa] ij ;g dSls fuf'pr djsa\ vkxs ge budh le:irk ij ppkZ djsaxsA

Scaling

vDlj gekjs lkeus ,slh ifjfLFk;k¡ vkrh gSa] fdlh rLohj dks cM+k djds ns[kuk gS ;k
fdlh [ksr] edku] dkj[kkus vFkok eSnku dk uD'kk] dkxt ij cukuk gSA ;k fQj cus gq,
uD'ks ls okLrfod nwfj;k¡] vkdkj] vk—fr] {ks=Qy vkfn irk djuk gSA bl rjg dh lHkh
vko';drkvksa ds fy, ge Ldsfyax dk mi;ksx djrs gaSA

Ldsfyax dk vFkZ gS vkdkj ¼size½ esa cnyko djukA ;kuh vkdkj dks cM+k ;k NksVk
djukA  fdUrq cM+k&NksVk djus esa Hkh dqN ckrksa dk /;ku j[kuk iM+rk gS ftlls u;k fp=
igys okys tSlk fn[ksA igys tSls fn[kus dk D;k vFkZ gS\

(i) (ii)

vkÑfr&1

vkÑfr&2

T;kferh; vkÑfr;ksa esa le:irk
[SIMILARITY IN GEOMETRICAL SHAPES]

11
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vkd`fr&3 ds fp=ksa dks nsf[k,A
vkÑfr 3¼i½ dks cM+k djus ds iz;kl esa 3¼ii½
vkSj 3¼iii½ izkIr gq, gSaA bu nksuksa  esa ls
dkSu&lh rLohj pqusaxs\ tkfgj lh ckr gS
igyhA blesa igyh rLohj bl rjg cM+h
dh xbZ gS ftlls mldh vkdf̀r ewy rLohj
3¼i½ ds tSlh gh jgs blds fy, rLohj dks
fuf'pr vuqikr esa cM+k fd;k x;k gSA ge
;g dg ldrs gSa fd vkdf̀r 3¼i½ o 3¼ii½
le:i gSaA

vc vkd`fr 3¼iii½ dks nsf[k,A bl
rLohj dh pkSM+kbZ] Å¡pkbZ ds vuqikr esa ewy
rLohj dh pkSM+kbZ ls vf/kd izrhr gks jgh
gSA ;g ewy rLohj ls vyx fn[kkbZ iM+ jgh gS vr% vkd`fr 3¼i½ o 3¼iii½le:i ugha gSaA

blfy, Ldsfyax djrs le; gesa bl ckr dk /;ku j[kuk gksrk gS fd vkdkj cM+k ;k
NksVk djsa rks mldh vkdf̀r esa dksbZ ifjorZu u gks vkSj le:irk dk xq.k cjdjkj jgsA

¼Scale Factor½

nks le:i vkdf̀r;ksa ds eki esa fo'ks"k vuqikr gksrk gS ftls Ldsy xq.kd (Scale

factor) dgrs gSaA Ldsy xq.kd dk mi;ksx djds fdlh vkdf̀r dks vko';drkuqlkj fuf'pr
vuqikr esa cM++k ;k NksVk fd;k tk ldrk gSA

tSls 5 lseh- ds js[kk[k.M dks 10 lseh- djus ds fy, Ldsy xq.kd 2 gksxk D;ksafd

5 2 10  A blh rjg 50 lseh-  20 lseh- ds uD'ks dks 10 lseh-  4 lseh- rd Ldsy djus

ds fy, Ldsy xq.kd 
1

5
 ;k  0-2 gksxkA 

1
50 10

5
  lseh- ]

1
20 4

5
  lseh-A ;kuh Ldsfyax

djus ij js[kk[k.M 2 xquk ¼cM+k½ gks tk,xk vkSj uD'kk 
1

5
 ;k 0-2 xquk ¼NksVk½ gks tk,xkA

ge ns[k ldrs gSa fd ftl vuqikr esa uD'ks dh ,d Hkqtk de gqbZ gS mlh vuqikr esa mldh
nwljh Hkqtk Hkh de gqbZ gSA Ldsy xq.kd ;fn 1 ls vfèkd gS rks ubZ vkdf̀r cM+h gksxh vkSj
;fn Ldsy xq.kd 1 ls de gS rks ubZ vkdf̀r NksVh gksxhA

vc vkÑfr& 4 dks nsf[k, js[kk[k.M AB  dks cM+k djus ij PQ  vkSj NksVk djus ij

RS feyrk gSA ekuk Ldsy xq.kd x gSA

  (i) c<+kuk (Dilation/Enlargement)

PQ   = x (AB) ¼pw¡fd x Ldsy xq.kd gS½

PQ

AB
  x

igyh rLohj ¼ii½

nwljh rLohj ¼iii½

vkÑfr&3

¼i½

S

R
A

B

P

Q











 vkÑfr&4
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D;ksafd PQ AB gS] blfy, x

vr% vkd`fr dks cM+k djus (dilation) ds fy, Ldsy xq.kd *1* ls cM+k gksuk pkfg,A

   (ii) ?kVkuk (Reduction)

RS   = x(AB) ¼pw¡fd x Ldsy xq.kd gS½

RS

AB
  x

D;ksafd RS AB  gS] blfy, ;gk¡  x 

Li"Vr% vkd`fr dks NksVk djus (reduce) ds fy, Ldsy xq.kd *1* ls NksVk gksuk
pkfg,A

djds ns[ksa

1- 12 lseh- yacs ,d js[kk[k.M dks 36 lseh- yack js[kk[k.M cukus ds fy, Ldsy xq.kd
D;k gksxk\ blh rjg 12 lseh- ds js[kk[k.M dh yackbZ dks 6 lseh- djuk gks rks Ldsy
xq.kd D;k gksuk pkfg,\

xk¡o] ftyk] jkT; vkSj jk"Vª ds uD'kksa dks cukrs le; ,d cM+s {ks= dks dkxt ij
fn[kkuk gksrk gSA blesa vyx&vyx eki ds iSekus fy, tkrs gSaA ;fn NÙkhlx<+ ds uD'ks esa
iSekuk 1 lseh- % 50]00]000 lseh- ;k 1 lseh- % 50 fdeh- fy[kk gS rks blls D;k fu"d"kZ
fudkysaxs\

jksfgr dgrk gS fd 1 lseh- % 50 fdeh- dk eryc uD'ks ij 1lseh-, okLro esa 50 fdeh-
dks n'kkZrk gSA vr% 2 lseh-] 502¾100 fdeh- dks rFkk 4 lseh-] 504¾200 fdeh- dks
n'kkZ,xkA

D;k vkidks jksfgr dh ckr Bhd yxh\ ;gk¡ Ldsy xq.kd fdruk gS\ nksLrksa ls ppkZ djsaA

lkspsa ,oa ppkZ djsa

¼1½ vki vius xk¡o dk uD'kk cukus ds fy, D;k iSekuk ysuk pkgsaxs\ D;ksa\

¼2½ ¼i½ vkidks viuh fdrkc esa cus Hkkjr ds uD'ks ¼20lseh-×20lseh-½ dks nhokj ¼3eh-×2eh½

ij cukuk gSA D;k vki Ldsy xq.kd 1eh-¾12lseh- ysdj ;g cuk ldrs gaS\

¼ii½ ;fn ugha rks D;ksa\

¼iii½ Ldsy xq.kd vfèkdre fdruk fy;k tk, rkfd uD'kk 6eh-×4eh- nhokj ij cuk;k tk lds\

¼3½ viuh rglhy o ftys ds uD'kksa dks cukus esa vki dkSulk Ldsy ysaxs vkSj D;ksa\
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1- [ksr ds uD'ks dks 1 lseh- % 10 eh- Ldsy fd;k x;k gSA uD'ks esa [ksr dk eki
3 lseh-× 4 lseh- gSA [ksr dk okLrfod {ks=Qy oxZeh- esa Kkr dhft,\

2- vkids ikl 3600 oxZ lseh- {ks=Qy dh oxkZdkj isafVax gSA Ldsy xq.kd 0-1 ysrs gq,
isafVax dks Ldsy djsaA Ldsfyax djus ds ckn Hkqtk dh eki Kkr dhft,\

3- fdlh 'kgj ds uD'ks esa jsyos LVs'ku ls ,;jiksVZ ¼gokbZ vM~Mk½ dh nwjh 3 lseh- gSA ;fn
uD'ks dk iSekuk 2 lseh- % 7 fdeh- gS rks jsyos LVs'ku ls ,;jiksVZ dh okLrfod nwjh
fdeh- esa D;k gksxh\

bl Hkkx esa ge oxZ] o`Ùk] lekarj prqHkqZt  vkSj
f=Hkqt tSlh vkd`fr;ksa esa le:irk ij ppkZ djsaxsA ;gk¡
vkd`fr& 4 esa nks oxZ fn, x, gSa ftudh Hkqtk,¡ Øe’k% 1
lseh- vkSj 3 lseh- gSaA D;k nksuksa oxZ le:i gSa\

pw¡fd oxZ ds izR;sd dks.k dk eki 90 gksrk gS vkSj
buds dks.k cjkcj ,oa gjsd dh pkjksa Hkqtk,¡ leku gksrh gSa]
vr% nksuksa oxkasZ dh lHkh Hkqtk,¡ lekuqikfrd Hkh gksaxhA vr%
nksuksa oxZ le:i gSaA vc ge ns[krs gSa fd oxZ ABCD dh izR;sd Hkqtk dks rhu xquk c<+kus
ij oxZ PQRS feyrk gSA ;kuh Ldsy xq.kd 3 gSA

vc vkdf̀r& 5  esa nks òÙk gSaA ,d o`Ùk dh f=T;k 1 lseh- vkSj nwljs òÙk dh f=T;k
3 lseh- gSA D;k nksuksa òÙk le#i gSa\

ge 1 lseh- f=T;k ds o`Ùk dks cM+k djds 3 lseh- dk o`Ùk cuk ldrs gSaA ;k 3 lseh-
f=T;k ds òÙk ds vkdkj ¼lkbt½ dks ?kVkdj 1 lseh- f=T;k dk òÙk cuk ldrs gSaA vr% ge
dg ldrs gSa fd nksuksa o`Ùk le:i gSaA

dkWih esa vyx&vyx f=T;k ds o`Ùk cukb, vkSj irk dhft, fd os le#i gSa ;k ughaA

lkspsa ,oa ppkZ djsa

• D;k lHkh oxZ le#i gksrs gSa\

• D;k lHkh òÙk le#i gksrs gSa\

vU; vk—fr;ksa esa le:irk %

oÙ̀k o oxZ fo'ks"k rjg dh vk—fr;k¡ gSa] bUgsa dsoy ,d vo;o Hkqtk] f=T;k }kjk
fu/kkZfjr fd;k tk ldrk gSA Ldsfyax djrs le; vk—fr ds :i dks cjdjkj j[kuk gksrk gSA
tgk¡ buds fy, le:irk ds xq.k ekStwn gSaA vU; vk—fr;ksa esa ,slk ugha gSA vyx&vyx izdkj

vkÑfr&5 vkÑfr&6

A B1

CD

3 QP

s R

1

3
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dh vk—fr;ksa ds fy, le:irk tk¡pus ds ekin.M  vyx&vyx gksaxsA rks fQj gesa dSls irk
pys fd dksbZ nks vk—fr;k¡ le:i gSa vFkok ughaA blh ds fy, le:i vk—fr;ksa dh dqN
fo'ks"krk,¡ fuèkkZfjr djuk mi;ksxh gSA

cgqHkqtksa esa le:irk %

nks cgqHkqtksa ds le:i gksus dk vFkZ gS fd ;fn mUgsa ,d fuf'pr Ldsy xq.kd ls cM+k
vFkok NksVk fd;k tk,] ftlls mudh lHkh laxr Hkqtk,¡ ,d gh vuqikr esa cM+h vFkok NksVh
¼Ldsy½ gksa] rks os nksuksa le:i gksaxsA vr% cgqHkqtksa esa le:irk ds fy, lHkh laxr
dk s. k k s a  dk cjkcj gk suk rFk k  lHk h
l axr H k qtkvk s a dk ,d gh vu qikr
e s a gk suk vko';d gS A

vc ge vk;r vkSj f=Hkqt esa le#irk
dks le>saxs vkSj le:irk tk¡pus ds rjhds ij

ckr djsaxsA

 xzkQ ij cus vk;r ds fp=ksa dks
nsf[k,¼vkÑfr&7½A ;fn vk;r ABCD ewy
vk—fr gS rks D;k vk;r PQRS vkSj vk;r
LMNO] ewy vkÑfr ds le:i gS\ ns[kus ij
rks ;g vkÑfr;k¡ le:i fn[krh gSa ijUrq
okLro esa ;g le:i gSa ;k ugha] gesa irk
djuk gksxkA

vk;r ds izR;sd dks.k dk eki 090

gksrk gS A vFkkZr lHkh vk;rksa ds dks.k cjkcj gksaxsA pw¡fd vk;r eas vkeus&lkeus dh Hkqtk,¡
cjkcj gksrh gSaA vr% vk;r esa le:irk tk¡pus ds fy, gesa pkjksa Hkqtkvksa dh ugha cfYd nks
layXu Hkqtkvksa ds vuqikr irk djus dh t:jr gksrh gS A vkÑfr&7 ns[kdj uhps cuh
rkfydk iwjh dhft,

rkfydk&1

       Hkqtkvksa dh eki   laxr Hkqtkvksa dk vuqikr

vk;r ABCD vk;r PQRS

AB 1 PQ 2
PQ 2

AB 1


BC 2  QR 4
QR 4 2

BC 2 1
 

A B

CD

P Q

S R

L M

O N

1

1

2 2

2

2

4 4

1.5

1.5

3.5 3.5

vkÑfr&7
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x

vk;r PQRS vkSj vk;r ABCD dh laxr Hkqtkvksa dk vuqikr leku gSA ;g vuqikr

PQ QR
= =2

AB BC

 
PQ QR RS SP

= = = =2
AB BC CD DA

pw¡fd vk;r PQRS vkSj ABCD ds lHkh laxr Hkqtkvksa dk vuqikr cjkcj gSA ;gk¡
Ldsy xq.kd '2' gSA Hkqtk PQ, Hkqtk  AB dh nqxquh gS A nksuksa vk;r le:i gSaA bls xf.krh;
:i esa bl rjg fy[ksaxs& vk;r ABCD  vk;r PQRS, tgk¡ '' le:irk dk fpà gSA

rkfydk&2
     Hkqtkvksa dh eki laxr Hkqtkvksa dk vuqikr

vk;r ABCD       vk;r LMNO

AB=    1 LM     =       1.5
LM 1.5

=
AB 1

BC =    2  MN     =      3.5
MN 3.5 1.75

= =
BC 2 1

vc rkfydk&2 dks ns[kdj  vk;r ABCD vkSj LMNO ds chp rqyuk dhft, A D;k
vk;r ABCD vkSj vk;r LMNO le:i gSa\

;gk¡ ,d laxr Hkqtk dk vuqikr 1-5 gS vkSj nwljh laxr Hkqtk dk vuqikr 1-75 gSA
pw¡fd laxr Hkqtk,¡ lekuqikfrd ugha gSaA blfy, vk;r ABCD vkSj vk;r LMNO le:i
ugha gSa A

fp= esa  nksuksa pknjsa le:i gSa] rks&

(i) Ldsy xq.kd fdruk gksxk\

(ii) x dk eku Kkr dhft, A

(iii) pknjksa ds ifjeki vkSj {ks=Qy dk vuqikr fdruk gS\

fcUnq L vkSj M, AB  vkSj CD  ij fLFkr gaSA

;fn 
AL CM

=
LB MD

 gS rks ge dgrs gSa fd AB  vkSj CD

L vkSj M }kjk lekuqikfrd :i ls foHkkftr gSaA bl fu;e dk mi;ksx ge f=Hkqtksa dh
le:irk dks ij[kus ds fy, djsaxsA

BA L

C DM
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A
N M

D E

B C

;fn fdlh f=Hkqt dh ,d Hkqtk ds lekarj ckdh nks Hkqtkvksa dks fHkUu&fHkUu
fcanqvksa ij izfrPNsn djrh gqbZ ,d js[kk [khaph tk,] rks ;g js[kk  mu nksuksa
Hkqtkvksa dks ,d gh vuqikr esa foHkkftr djrh gSA

miifÙk   % gesa ,d f=Hkqt ABC fn;k gS] ftlesa Hkqtk BC ds lekarj [khaph xbZ ,d js[kk
vU; nks Hkqtkvksa AB vkSj AC dks Øe'k% D vkSj E ij dkVrh gSA

gesa fl) djuk gS fd 
AD AE

=
DB EC

B dks E ls rFkk C dks D ls feykb, rFkk DMAC ,oa ENAB [khafp, A

pw¡fd ADEdk {ks=Qy ¾ 
1

2
 vk/kkj  Å¡pkbZ

 ¾ 
1

2
AD   EN

ADEds {ks=Qy dks ar (ADE) ls Hkh O;Dr fd;k tkrk gSA

vr% ar (ADE) ¾ 
1

2
AD   EN

rFkk ar (BDE) ¾ 
1

2
DB   EN

blh izdkj ar (ADE) ¾ 
1

2
AE   DM rFkk ar (DEC) ¾ 

1

2
EC   DM

vr%

1
AD×ENar(ADE) AD2= =

1ar(BDE) DBDB×EN
2




-------------- ¼1½

rFkk

1
AE×DMar(ADE) AE2= =

1ar(DEC) ECEC×DM
2




--------------- ¼2½

/;ku nhft, fd BDEvkSj DEC ,d gh vk/kkj DE rFkk lekarj js[kkvksa BC vkSj
DE ds chp cus nks f=Hkqt gSaA

vr% ar(BDE) = ar(DEC) --------------- ¼3½

blfy, ¼1½] ¼2½ vkSj ¼3½] ls

AD AE
=

DB EC
 ¼;g vk/kkjHkwr lekuqikfrd izes; gS½

A

B

D

C

E

vkÑfr&8 (i)

vkÑfr&8 (ii)
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bl izes; dk foykse Hkh fl) fd;k tk ldrk gS A vkb, ns[ksa&

;fn ,d js[kk fdlh f=Hkqt dh nks Hkqtkvksa dks ,d gh vuqikr esa foHkkftr
djs] rks og rhljh Hkqtk ds lekarj gksrh gSA

miifÙk  % bl izes; dks fl) djus ds fy, ge ,d js[kk PQ, bl izdkj ysa fd

AP AQ
=

PB QC  vkSj blds foijhr ;g ckr ekus fd PQ, Hkqtk BC ds lekarj

ugha gSA

vc ;fn PQ, Hkqtk BC ds lekarj ugha gS] rks BC ds lekarj dksbZ nwljh js[kk
gksxhA eku ysa js[kk PQ' og js[kk gS tks BC ds lekarj gSA

vr% 
AP AQ'

=
PB Q'C  gksxk ¼vk/kkjHkwr lekuqikfrd izes; ls½

ij] 
AP AQ

=
PB QC  gSA

blfy, 
AQ AQ'

=
QC Q'C

nksuks i{kksa esa 1 tksM+us ij

'

'

AQ AQ
+1= +1

QC Q C

' '

'

AQ+QC AQ +Q C
=

QC Q C

'

AC AC
=

QC Q C
    vr% 'QC=Q C

ysfdu ,slk rHkh laHko gksxk tc Q ,oa Q' ,d gh fcanq gks

blfy, PQ BC  gSA

vkb,] bu izes;ksa ij vk/kkfjr dqN mnkgj.k ns[krs gSa&

mnkgj.k%&1- ;fn dksbZ js[kk ABCdh Hkqtkvksa AB vkSj AC dks Øe'k% D vkSj E ij

izfrPNsn djs rFkk Hkqtk BC ds lekarj gks] rks fl) dhft, fd 
AD AE

=
AB AC

A

gy%& DE  BC ¼fn;k gS½

A

P Q
Q'

B C

vkÑfr&9
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vr%
AD AE

=
DB EC

      vFkkZr~
DB EC

=
AD AE

;k
DB EC

+1= +1
AD AE

;k
DB+AD EC+AE

=
AD AE

;k
AB AC

=
AD AE

vr%
AD AE

=
AB AC

mnkgj.k%&2- QRST ,d leyac prqHkqZt gS ftlesa QR  TS gSA vlekarj Hkqtkvksa QT vkSj
RS ij Øe'k% fcUnq E vkSj F bl izdkj fLFkr gaS fd EF Hkqtk QR ds lekarj

gSA n'kkZb, fd 
QE RF

=
ET FS

 gSA

gy%& Q dks S ls feykb, tks EF dks fcanq G ij izfrPNsn djsA

QR  TS vkSj EF  QR ¼fn;k gS½ vkÑfr&10 (ii)

blfy, EF  TS ¼,d gh js[kk ds lekarj js[kk,¡ ijLij
lekarj gksrh gaS½A

vc QTSesa EG  TS ¼D;ksafd EF  TS½

vr% 
QE QG

=
ET GS

 ------ ¼1½

blh izdkj SQResa

GS FS
=

QG RF  vFkkZr~ 
QG RF

=
GS FS

 ------ ¼2½

leh- ¼1½ vkSj ¼2½ ls 
QE RF

=
ET FS

Q R

ST

E F
G

A

D E

B C

vkÑfr&10

Q R

ST

E F

vkÑfr&11 (i)

vkÑfr&11 (ii)
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1- ,d òÙkkdkj eSnku dh f=T;k 52 ehVj gSA bl eSnku dk uD'kk dkxt ij cukb,
ftlesa iSekuk 13 ehVj % 1 lseh- gksA uD'ks esa eSnku dh f=T;k D;k gksxh\

2- fdlh vk;r dh nks vklUu Hkqtkvksa dh eki Øe'k% 5 lseh- vkSj 7-5 lseh- gSA fuEu
Ldsy xq.kd ekurs gq, u, vk;rksa dh Hkqtkvksa dh eki vkSj {ks=Qy irk dhft,&

(i) 0.8

(ii) 1.2

(iii) 1.0

Ldsy xq.kd *1* ekuus ij feyk vk;r D;k okLrfod vk;r ds lokZaxle gS\

3- vkÑfr&12 (i) esa MN ST  rc fuEufyf[kr dk
eku irk dhft,A

(i)
TN

NR
(ii)

TR

NR

(iii)
TN

RT

4- vk/kkjHkwr lekuqikfrd izes; (Basic proportionality theorem) dk mi;ksx djrs gq,
fl) dhft, fd ,d f=Hkqt dh ,d Hkqtk ds e/;&fcUnq ls gksdj nwljh Hkqtk ds
lekarj [khaph xbZ js[kk rhljh Hkqtk dks
lef}Hkkftr djrh gSA

5- vk—fr esa DF AE  vkSj DE AC gSA

fl) dhft, fd 
BF BE

=
FE EC

 gSA vkÑfr&12 (ii)

6. fdlh PQRdh Hkqtkvksa PQ vkSj PR ij Øe'k% fcanq E vkSj
F fLFkr gSaA fuEufyf[kr esa ls izR;sd fLFkfr ds fy, crkb,
fd D;k EF QR  gS%

(i) PE = 3.9 lseh-, EQ = 3 lseh-, PF = 3.6lseh-  vkSj
FR = 2.4 lseh-

(ii) PE = 4 lseh-, QE = 4.5 lseh-, PF = 8 lseh- vkSj RF

= 9 lseh-

(iii) PQ = 1.28 lseh-, PR = 2.56 lseh-, PE = 0.18 lseh- vkSj
PF = 0.36 lseh-

7- vkÑfr&12 (iii) esa DE OQ vkSj DF OR  gSA

n'kkZb, fd EF QR  gSA

8. vkÑfr&12 (iv) esa  OP, OQ vkSj OR ij Øe'k% rhu fcUnq A, B vkSj C bl izdkj
fLFkr gSa fd AB PQ vkSj AC PR  gSA n'kkZb, fd BC QR  gSA

P

D
E F

Q O R

vkÑfr&12 (iii)

M

R

N

TS

6

3

vkÑfr&12 (i)

A

D

B F E C

vkÑfr&12 (ii)

P
A

OB C

Q R
vkÑfr&12 (iv)
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 ladsr %& ftu lokyksa esa vko';drk gks fp= cukdj gy djsaA blls vklkuh gksxhA

D;k vk;rksa dh le:irk dh dlkSfV;k¡ lekarj prqHkqZtksa esa le:irk
tk¡pus ds fy,  i;kZIr gksaxh\ tkfgj gS fd ;g i;kZIr ugha gS D;ksafd lekarj
prqHkqZtksa ds dks.k cjkcj ugha gksrsA vr% ge ,d vkSj izes; rd igq¡prs gSaA

  ;fn nks lekarj prqHkqZt esa laxr dks.k cjkcj gksa] rks mudh lHkh
laxr Hkqtk,¡ ,d gh vuqikr esa ¼lekuqikrh½ gksrh gSa] vr% ,sls lekarj
prqHkqZt le:i gksrs gSaA

miifÙk %& izes; ds dFkukuqlkj ,sls nks lekarj prqHkqZt ABCD vkSj PQRS ysa

tgk¡] A= P, B= Q   

vkSj C= R  , D= S   ¼vkÑfr&13 (i), (ii)½

lekarj prqHkqZt PQRS esa S dks Q ls feykb, rFkk PS vkSj SR ij nks fcanq Øe'k%
A' rFkk C' bl izdkj yhft, fd

AD=A'S,  DC=SC'

rFkk DAB= SA'B'   fQj B' dks C' ls feykb,A

vc PSQ  vkSj A'SB'  esa SPQ= SA'B'     ¼fn;k gS½

 A'B' PQ ¼ PQ vkSj A'B' dks fr;Zd js[kk PS izfrPNsn djrh gS ,oa blls cus

laxr dks.k cjkcj gSaA½

vc PSQ  esa A'B' PQ SR  ] rks vk/kkjHkwr lekuqikfrd izes; ls

PS PQ QS
= =

A'S A'B' B'S
 gksxk ¼D;ksa\½

PS PQ QS
= =

AD AB B'S
 gksxk ¼D;ksa\½   ------------¼1½

blh izdkj SQR  esa Hkh 
SR QR QS

= =
SC' B'C' B'S

;k 
SR QR QS

= =
CD BC B'S

  ¼D;ksa\½    -----------¼2½

¼1½ vkSj ¼2½ ls

PQ QR SR PS
= = =

AB BC CD AD
 ¼D;ksa\½

vr% ;fn ge ;g ekusa fd nks lekarj prqHkqZt ds laxr dks.k cjkcj gaS] rks ge
ikrs gSa fd mudh pkjksa laxr Hkqtk,¡ lekuqikfrd gksaxhA

D;k bldk foykse Hkh lR; gksxk\

S

A’ B’

C’

P Q

R

vkÑfr&13 (ii)

vkÑfr&13 (i)

A B

CD
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 ;fn nks lekarj prqHkqZt esa laxr Hkqtk,¡ lekuqikfrd rFkk muds laxr dks.k
cjkcj gksa rks os lekarj prqHkqZt le:i gksaxs A

 ;g dFku Lo;a fl) dhft,A

Åij fy[ks x, nksuksa izes;ksa ls ;g fu"d"kZ fudky ldrs gSa fd nksuksa dlkSfV;k¡ vFkkZr
¼i½ laxr dks.k cjkcj gksa ¼ii½ laxr Hkqtk,¡ ,d gh vuqikr esa gksa] esa ls dsoy fdlh ,d dk
larq"V gksuk i;kZIr gSA lekarj prqHkqZt esa le:irk ds fy, nksuksa dlkSfV;ksa dh vko';drk
ugha gksrh D;ksafd ,d ls Lor% nwljh dlkSVh izkIr gks tkrh gSA

blh rjg vU; cgqHkqtksa ds tksM+ksa ¼leyEc prqHkqZt] le prqHkqZt] iapHkqt vkfn½ esa
le:irk dks tk¡pk tk ldrk gS A

1- D;k fn, x, prqHkqZt le:i gaS\ dkj.k lfgr fyf[k,&

(i) ABCD vkSj EFGH

(ii) ABCD vkSj JKLM

(iii) ABCD vkSj NOPQ

 (iv) JKLM vkSj NOPQ

2- D;k EFGH vkSj JKLM le:i gSa\ dkj.k crkb,A

3- EFGH ds le:i ,d prqHkZqt cukb,A

D;k lokZaxle vkÑfr;k¡ le:i Hkh gksrh gaS \

vkb,] le:irk vkSj lokZaxlerk esa laca/k le>rs gSaA

nks prqHkqZt EFGH o WXYZ lokZaxle gSa vFkkZr EFGH  WXYZ, blfy, budh
laxr vklUu Hkqtkvksa dh eki o laxr dks.k cjkcj gksaxs A

 EF = WX, FG = XY, GH = YZ vkSj HE = ZW

;k 
EF FG GH

1, 1, 1
WX XY YZ

   vkSj 
HE

1
ZW



EF FG GH HF
1

WX XY YZ ZW
    

Li"Vr% nksuksa prqHkZqtksa dh Hkqtk,¡ lekuqikfrd gSa blfy, ;s prqHkqZt le:i gksaxsA

vFkkZr lokZaxlerk esa le:irk dh nksuksa t:jrsa iwjh gksrh gSaA

E F

GH

XW

YZ

vkÑfr&14

A B

CD 5

5

5

5

E F

GH

2

4

4

2

J

K

L

M

3 3

3 3

Q P

ON 6

6

88°
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A B

CD

P Q

S R

D;k lHkh le:i vkd`fr;k¡ lokZaxle Hkh gksrh gSaA dkj.k lfgr le>k,¡A

le:i vkÑfr;ksa ds ifjeki esa laca/k

;fn nks vk—fr;k¡ le:i gksa] rks D;k ge mu vk—fr;ksa ds ifjeki esa laca/k crk
ldrs gSa\ ekuk gesa nks le:i cgqHkqt fn, gSa] ftuds Ldsy xq.kd m gSA le:irk dh dlkSVh
ds vuqlkj&

AB BC CD DA

PQ QR RS SP
m     ¼laxr Hkqtk,¡ lekuqikfrd gSa½ ----------------¼1½

AB = mPQ -------------- ¼2½

BC = mQR  ------------- ¼3½

CD = mRS --------------- ¼4½

vkSj DA = mSP ----------------¼5½

vkb, buds ifjeki irk djrs gaS&

cgqHkqt ABCD dk ifjeki = AB + BC + CD + DA    ---------------- ¼6½

rFkk cgqHkqt PQRS dk ifjeki  = PQ + QR + RS + SP        ---------------- ¼7½

¼6½ o ¼7½ ls

cgqHkqt  dk ifjekiABCD
cgqHkqt  dk ifjekiPQRS  =  

AB BC CD DA

PQ QR RS SP

  
  

¼2½] ¼3½] ¼4½ vkSj ¼5½ ls&

cgqHkqt  dk ifjekiABCD
cgqHkqt  dk ifjekiPQRS  = 

m(PQ QR RS SP)

(PQ QR RS SP)

  
  

cgqHkqt  dk ifjekiABCD
cgqHkqt  dk ifjekiPQRS = m = 

AB BC CD DA

PQ QR RS SP
   ¼1½ ls

vFkkZr~ fdUgha nks le:i cgqHkqtksa ds ifjeki dk vuqikr] mudh laxr
Hkqtkvksa ds vuqikr vkSj Ldsy xq.kd ds cjkcj gksrk gSA

 mnkgj.k%&3- nh xbZ vkd`fr esa ;fn prqHkqZt ABCD ~ prqHkqZt PQRS gS rks&

(i) Ldsy xq.kd D;k gksxk\  ¼prqHkqZt ABCD dk prqHkqZt PQRS ls ½

(ii) x, y vkSj z dk eku Kkr dhft, A
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(iii) prqHkqZt ABCD dk ifjeki fdruk gS\

(iv) nksuksa prqHkqZtksa ds ifjekiksa dk vuqikr D;k gksxk\

gy%& (i) laxr Hkqtkvksa dk vuqikr gS&

CD 20 2
= =

RS 30 3
 ¼Ldsy xq.kd½

(ii) pw¡fd  fn, x, nksuksa prqHkqZt le:i gSa
vr% mudh laxr Hkqtk,¡ lekuqikfrd gksaxh&

CD AB
=

RS PQ

2

3 21

x 

    x = 14

rFkk 
CD BC

=
RS QR

     
2 8

3 y


      y = 12

CD AD

RS PS


2 10

3 z


 z = 15

(iii) prqHkqZt ABCD dk ifjeki gS %

 10 $ 20 $ 8 $ 14 ¾ 52 bdkbZ

(iv) nksuksa prqHkqZtksa dks ifjeki dk vuqikr gksxk&

prqHkqZt  dk ifjekiABCD

prqHkqZt  dk ifjekiPQRS
 

2

3
 tks fd Ldsy xq.kd ds cjkcj gSA

A B

C

D

x

20

10
8

P Q

R

S

21

30

z
y
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13

z

y

8

14

10

16 x

(i)

21

15 18

27

x

y

z

18

(iii)

10

1215

x
y

z

6

16
(iv)

10 5

30°

x

147  3

60°

y z

1- fn, x, fp= esa  cgqHkqt le:i gSa rks fuEu ds eku Kkr dhft,A

(i) OP

(ii) EA

(iii) m OPL

(iv) m LMN

(v) cgqHkqt DEABC ?

(vi) cgqHkqt BCDEA  cgqHkqt NOPLM,  dFku Bhd ugha fy[kk gSA bls Bhd
djds fy[ksaA

2- fp= (i) ds f=Hkqt vkSj (ii) ds lekarj prqHkqZt le:i gSa rks x vkSj y dk eku irk dhft,A

3- uhps fn, x, izR;sd fp= ds nksuksa cgqHkqt le:i gS rks izR;sd esa  x, y vkSj z dk eku
Kkr dhft,A

4- ,d prqHkqZt dh Hkqtkvksa dh eki 4 lseh-] 6 lseh-] 6 lseh- o 8 lseh- gSA nwljk prqHkqZt]
tks igys prqHkqZt ds le:i gS] mldh Hkqtkvksa dh eki 6 lseh-] 9 lseh-] 9 lseh- vkSj
12 lseh- gSA

(i) Ldsy xq.kd D;k gksxk\ ¼nwljs prqHkqZt dk igys prqHkqZt ls½
(ii) nksuksa prqHkqZtksa ds ifjeki Kkr dhft,A
(iii) buds ifjekiksa dk vuqikr D;k gS\

¼nwljs prqHkqZt dk igys prqHkqZt ls½

8

6
10

15

x 
– 

2

y + 3
(i)

8y°

x + 2 70°
12

15

(ii)

A B

C

D

E
110°

6

3.4

L M

N
O

P

3

2

(ii)
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P

Q R
vkÑfr&15 (i)

X

Y Z
vkÑfr&15 (ii)

5- fuEufyf[kr ds fy, mnkgj.k nsa ,oa muds dkj.k fyf[k, A

(i) ;fn nks cgqHkqt lokZaxle gSa] rks os le:i gksaxs ghA

(ii) ;fn nks cgqHkqt le:i gSa] rks t:jh ugha fd os lokZaxle gksaA

(iii) ,sls gh rhu vkSj dFku lksp dj fy[ksaA

vHkh rd geus ns[kk fd dksbZ Hkh nks f=Hkqt PQR vkSj XYZ dks le:i
fl) djus ds fy, nks dlkSfV;k¡ gSaA

(i) laxr dks.k cjkcj gkas

P = X, Q = Y, R = Z

(ii) laxr Hkqtkvksa ds vuqikr leku gkas ¼lekuqikfrd gksa½

PQ QR RP
= =

XY YZ ZX

rc PQR XYZ gksaxsA

buesa ls dksbZ Hkh ,d iwjh gksus ij ge dg ldrs
gSa fd nksuksa f=Hkqt le:i gSaA

vkb, ns[ksa fd bu dlkSfV;ksa dks iwjk djus ds fy, U;wure dkSu lh 'krsZa <w¡<+h tk
ldrh gSaA dks.k&dks.k (AA) le:irk  % ;fn ,d f=Hkqt ds nks dks.k ,d vU; f=Hkqt
ds Øe'k% nks dks.kksa ds cjkcj gkas] rks os nksuksa f=Hkqt le:i gksrs gSaA

;g f=Hkqtksa dh le:irk dh dks.k&dks.k dlkSVh gSA

bl dlkSVh dk mi;ksx dj ge nks vU; dlkSfV;k¡ SAS vkSj SSS, dks xf.krh; :i
ls ¼izes;½ fl) djsaxsA

SAS ¼Hkqtk&dks.k&Hkqtk½ le:irk izes; % ;fn ,d f=Hkqt dk ,d dks.k]
nwljs f=Hkqt ds ,d dks.k ds cjkcj gks rFkk bu dks.kksa dks varxZr djus okyh Hkqtk,¡ lekuqikrh
gksa] rks nksuksa f=Hkqt le:i gksrs gSaA

miifÙk % bl izes; dks fl) djus ds fy, ge nks ,sls f=Hkqt ABC vkSj DEF ysaxs ftuesa

AB AC
=

DE DF
 (<1) ;kuh DE cM+k gS AB Lks rFkk A = D  gksA

dks.k&dks.k&dks.k (AAA) le:irk dlkSVh &

;fn nks f=Hkqtksa esa Lkaxr dks.k cjkcj gksa] rks mudh laxr Hkqtk,¡ ,d gh vuqikr esa ¼lekuqikrh½
gksrh gSa vkSj blhfy, ;s f=Hkqt le:i gksrs gSaA bl dlkSVh dks nks f=Hkqtksa dh le:irk dh
dks.k&dks.k&dks.k (AAA) dlkSVh dgk tkrk gSA
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DEF esa DE rFkk DF ij Øe'k% nks fcanq P o Q bl izdkj ysrs gSa
fd DP = AB vkSj DQ = AC

vc P ls Q dks feykb, A

DP DQ

DE DF
    

AB AC

DE DF

     


PQ EF   ¼vk/kkjHkwr lekuqikfrd izes; ls½

vr% P = E  vkSj Q = F  ¼D;ksa\½

;gk¡ ABC DPQ

(AB = DP; AC = DQ vkSj

BAC = PDQ)

 B = E  vkSj C = F

dks.k&dks.k le:irk ds vuqlkj ABC vkSj DEF le:i f=Hkqt gSaA

;kuh ABC DEF

SSS ¼Hkqtk&Hkqtk&Hkqtk½ le:irk izes; % ;fn nks f=Hkqtksa esa ,d f=Hkqt
dh Hkqtk,¡ nwljs f=Hkqt dh Hkqtkvksa ds lekuqikrh gkas] rks os nksukass f=Hkqt le:i
gksrs gSaA

miifÙk % bl izes; dks fl) djus ds fy, ,sls nks f=Hkqt ABC

vkSj DEF ysrs gSa ftuesa

AB BC CA

DE EF FD
   gksaA

DEF esa DE rFkk DF ij Øe'k% nks fcanq P o Q bl izdkj ysrs gSa fd DP

= AB vkSj DQ = AC rFkk P ls Q dks feykb,A

;gk¡ 
DP DQ

DE DF
  ¼

AB CA

DE FD
  vkSj DP = AB, DQ = AC gS½

 PQ EF  ¼D;ksa\½ ¼izes; 2½

vr% P = E  vkSj Q = F

 DEF   DPQ ¼dks.k&dks.k le:irk½

ge tkurs gSa fd ABC DPQ ¼fn, gq, in o
jpuk ls½

 A = D,  B = E vkSj C = F

;kfu ABC   DEF ¼dks.k&dks.k le:irk vfHk/kkj.kk ls½

A

B C
vkÑfr&16 (i)

D

E F

P Q

vkÑfr&16 (ii)

A

B C
vkÑfr&17

D

E F

P Q

vkÑfr&18
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mnkgj.k%&4- ;fn PQ RS  gS] rks fl) dhft, fd

 POQ   SOR gSA ¼vkdf̀r 19½

gy%& PQ RS  ¼fn;k gS½

P = S  ¼,dkarj dks.k½

vkSj Q = R  ¼,dkarj dks.k½

lkFk gh POQ = SOR  ¼'kh"kkZfHkeq[k dks.k½

  POQ   SOR ¼dks.k&dks.k&dks.k le:irk dlkSVh½

mnkgj.k%&5- ,d yM+dh ftldh Å¡pkbZ 90 lseh- gS] ,d ySEiiksLV ftl ij 3-6 ehVj Å¡pkbZ
ij cYc yxk gS] ls 1.2 eh- izfr lsdaM dh pky ls nwj tk jgh gSA 4 lsdaM ckn
ml yM+dh dh ijNkbZ dh yackbZ Kkr dhft,A

gy%& ekuk ySEiiksLV ds cYc dh Å¡pkbZ AB rFkk yM+dh dh Å¡pkbZ CD gSA fp= esa vki
ns[k ldrs gSa fd yM+dh dh ijNkbZ DE gSA

ekuk DE = x eh-

pw¡fd nwjh = pkyle;

blfy, BD = 1.2    4  = 4.8 eh-

ABE vkSj CDE esa]

B = D  ¼izR;sd 90º gS] ySEiiksLV vkSj yM+dh
Hkwfe ls Å/okZ/kj gSa½

E = E ¼mHk;fu"B dks.k½

vr% ABE  CDE ¼dks.k&dks.k le:irk dlkSVh½

blfy,
BE AB

=
DE CD

¼le:i f=Hkqtksa dh laxr Hkqtk,¡½

4.8 3.6

0.9

x

x


 ¼pw¡fd 1 eh- = 100 lseh-½

4.8 + x = 4x

       3x = 4.8

         x = 1.6

vr% 4 lsdaM pyus ds ckn yM+dh dh ijNkbZ dh yackbZ 1-6 eh- gSA

A

B

C

D E

P

R

S

O

Q
vkÑfr&19

vkÑfr&20
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X

Y ZN25 9

15

K

T

O

A

B
8

12 9

6

C

E D
70° 50° 70°

60°

P

Q R

A

BC

D 20

16

36

24
30

(i) (ii)

(iii)       (iv)

1- bu f=Hkqtksa esa le:irk dh tk¡p dhft, vkSj crkb, fd dkSulh dlkSVh dk mi;ksx
gqvkA

(i) YXNvkSj XNZ (ii) OABvkSj OKT

(iii) ADCvkSj ACB (iv) CEDvkSj PRQ

le:i f=Hkqtksa ds {ks=Qyksa esa laca/k

 geus ns[kk fd le:i cgqHkqtksa ds ifjeki dk vuqikr budh laxr Hkqtkvksa ds vuqikr
ds cjkcj gksrk gSA rc nks f=Hkqt ABC rFkk PQResa

ABC AB BC CA

PQR PQ QR RP

   


dk ifjeki

dk ifjeki

;k
AB BC CA AB BC CA

PQ QR RP PQ QR RP

    
 

D;k bu f=Hkqtksa ds {ks=Qyksa ds vuqikr vkSj budh laxr Hkqtkvksa ds vuqikr esa dksbZ
lacaèk gS\

bl laca/k dks vxys izes; esa ns[ksaxssA

nks le:i f=Hkqtksa ds {ks=Qyksa dk vuqikr budh laxr Hkqtkvksa ds vuqikr
ds oxZ ds cjkcj gksrk gSA

miifÙk % gesa nks f=Hkqt ABC vkSj PQR ,sls fn, gSa fd  ABC   PQR gSA
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gesa fl) djuk gS fd %

2 2 2
ar ABC AB BC CA

ar PQR PQ QR RP

                        
( )

( )

nksuksa f=Hkqtksa ds {ks=Qy irk djus ds fy, ge
buds  'kh"kZyac Øe'k% AM vkSj PN  [khaprs gSaA

vc 
1

ar ABC BC AM
2

  ( )  vkSj

1
ar PQR QR PN

2
  ( )

1
BC AMar ABC BC AM2

1ar PQR QR PNQR PN
2

   
 

( )

( )   ------------- ¼1½

vc ABM  vkSj PQN esa]

B = Q (ABC   PQR )

M = N ¼izR;sd dks.k 90º dk gS½

  ABM   PQN ¼dks.k&dks.k le:irk vfHk/kkj.kk½

blfy, 
AM AB

PN PQ
  -------------- ¼2½

ge tkurs gSa fd

ABC   PQR ¼fn;k gS½

rc 
AB BC CA

PQ QR RP
  -------------- ¼3½

lehdj.k ¼1½ vkSj ¼3½ ls]

ar ABC AB AM

ar PQR PQ PN
 ( )

( )

lehdj.k ¼2½ ls]

2
ar ABC AB AB AB

ar PQR PQ PQ PQ

      
( )

( )

vr% leh- ¼3½ ls 
 
 

2 2 2ar ABC AB BC CA

ar PQR PQ QR RP

                        

A

B CM

P

Q RN
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1-6 ehVj

C

A B

12
20

16

x

y M

djds ns[kas

1- ;fn nks le:i f=Hkqtksa ds {ks=Qy dk vuqikr 25%9 gSA rks muds laxr Hkqtkvksa
dk vuqikr D;k gksxk\

2- f=Hkqt TFR vkSj f=Hkqt SPM le:i gaS] ftudk Ldsy xq.kd 7 : 4 gSA buds
{ks=Qyksa dk vuqikr D;k gksxk\

3- PQR   XYZ gS] tgk¡ PQ = 3XY gSA

buds {ks=Qyksa dk vuqikr D;k gksxk\

1- ABCD ,d lekarj prqHkqZt gSA x vkSj y dk eku irk
dhft,A

2- ,d leyac prqHkqZt ABCD ftlesa AB || DC gS] ds fod.kZ
ijLij fcanq O ij izfrPNsn djrs gSaA ;fn AB = 2 CD gks rks
f=Hkqt AOB vkSj COD ds {ks=Qy dk vuqikr Kkr dhft,A

3- fp= esa ;fn IV = 36 ehVj] VE = 20 ehVj vkSj EB = 15 ehVj
fn;k gS rks unh dh pkSM+kbZ (RI) fdruh gksxh\

4- ;fn nks le:i f=Hkqtksa ds {ks=Qy cjkcj gksa rks fl) dhft, fd os f=Hkqt lokZaxle
gksrs gSaA

5- fl) dhft, fd nks le:i f=Hkqtksa ds {ks=Qyksa dk vuqikr mudh laxr ekf/;dkvksa
ds vuqikr dk oxZ gksrk gSA

6- 'kkfgn ,d [kaHkss dh yackbZ dk vuqeku yxkrs le; bl
izdkj [kM+k gksrk gS fd mlds flj H dh Nk;k o [kaHks
ds f'k[kj Q dh Nk;k ,d gh fcanq D ij iM+rh gSA ;fn
DE=1.6 ehVj vkSj  DF= 4.4 ehVj gks rks [kaHkss dh
yackbZ D;k gksxh] tcfd 'kkfgn dh yackbZ 1.2 ehVj gS\

7- (i) fp= esa dkSu ls nks f=Hkqt] ABC ds le:i gS\ uke fyf[k,A

(ii) x vkSj y dk eku D;k gksxk\

8- ABC vkSj BDE nks leckgq f=Hkqt bl izdkj gS fd D Hkqtk BC dk e/;
fcanq gSA f=Hkqtksa ABC vkSj BDE ds {ks=Qyksa dk vuqikr gS&

(i) 2:1 (ii) 1:2 (iii) 4:1 (iv) 1:4

9- nks le:i f=Hkqtksa esa 9ar (ABC) = 16ar (PQR) gS rks 
AB

PQ  dk eku gksxk&

(i) 4:3 (ii) 16:3 (iii) 3:4 (iv) 9:4

R

I V
B
E

A B

C
D

9

10

16

15

x y

9

6
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ikbFkkxksjl izes;

vkius fiNyh d{kkvksa esa ikbFkkxksjl izes; dh enn ls dbZ iz'u gy fd, gaS o
xfrfof/k;ksa ds }kjk bl izes; dk lR;kiu Hkh fd;k gSA D;k f=Hkqtksa esa le:irk dh vo/kkj.kk
dk mi;ksx djds ikbFkkxksjl izes; fl) dj ldrs gaS \ vkb, ns[ksaA

;fn fdlh ledks.k f=Hkqt ds ledks.k okys 'kh"kZ ls d.kZ ij yac Mkyk tk,
rks bl yac ds nksuksa vksj cus f=Hkqt laiw.kZ f=Hkqt ds le:i gksrs gaS rFkk
ijLij le:i gksrs gSaA

miifÙk % fn;k gS % ,d ABC  gS ftldk dks.k B ledks.k gS rFkk BD d.kZ AC ij
yac gSA

gesa fl) djuk gS fd

(i) ADB ABC 

 (ii) BDC ABC 
 (iii) ABD DBC 
ge ns[k ldrs gSa fd ADB vkSj ABC esa

A = A  ¼mHk;fu"B dks.k½

ADB = ABC  ¼nksuksa 90º ds dks.k gS½

  ADB   ABC ¼dSls\½ ------- ¼1½

blh izdkj BDC vkSj ABC esa

C = C vkSj BDC = ABC ¼D;ksa\½

blfy, BDC   ABC ------- ¼2½

¼1½ vkSj ¼2½ ls gesa feyrk gS&

ADB   BDC ------- ¼3½

¼;fn dksbZ nks f=Hkqt fdlh rhljs f=Hkqt ds le:i gks] rks os nksuksa f=Hkqt Hkh vkil
esa le:i gksaxsA½

vc ge bl izes; dk mi;ksx djds] ikbFkkxksjl izes; dks fl) djsaxsA
,d ledks.k f=Hkqt esa d.kZ dk oxZ 'ks"k nks Hkqtkvksa ds oxksZa ds ;ksx ds cjkcj
gksrk gSA

miifÙk % gesa ,d ledks.k f=Hkqt ABC fn;k x;k gS ftldk B ledks.k gSA

geas fl) djuk gS fd AC2 = AB2 + BC2

bl izes; dks fl) djus ds fy, jpuk dh vko';drk gS blfy, vc ge
f=Hkqt ds 'kh"kZ B ls AC Hkqtk ij BD yac [khafp,A

vc ADB o ABC esa

B

DA C
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ADB ABC 90   

A A  ¼mHk;fu"B dks.k½

ADB ABC  ¼dks.k&dks.k le:irk ls½

AD AB

AB AC
   ¼lekuqikfrd Hkqtk,¡½

; k AD. AC = AB2 ............. ¼1½

blh izdkj BDC   ABC gSA

CD BC

BC AC
   ¼lekuqikfrd Hkqtk,¡½

;k CD. AC = BC2 ............. ¼2½

¼1½ vkSj ¼2½ dks tksM+us ij

AD. AC + CD. AC = AB2 + BC2

;k AC (AD + CD) = AB2 + BC2

;k AC.AC = AB2 + BC2

;k AC2 = AB2 + BC2

D;k ikbFkkxksjl izes; ds foykse dks Hkh fl) fd;k tk ldrk gS\

 ;fn fdlh f=Hkqt dh ,d Hkqtk dk oxZ vU; nks Hkqtkvksa ds oxksZa ds ;ksx
ds cjkcj gks rks igyh Hkqtk dk lEeq[k dks.k ledks.k gksrk gSA

miifÙk % bls vki Lo;a fl) dhft, A

bu izes;ksa  ij vk/kkfjr dqN loky djrs gSa A

,d lh<+h fdlh nhokj ij bl izdkj fVdh gqbZ gS fd fupyk fljk nhokj ls 2.5

ehVj dh nwjh ij gS rFkk bldk Åijh fljk Hkwfe ls 6 ehVj dh Å¡pkbZ ij cuh ,d
f[kM+dh rd igq¡prk gSA lh<+h dh yackbZ D;k gksxh\

mnkgj.k%&6- fp= esa ADBC gSA

fl) dhft, fd AB2 +CD2 = BD2 + AC2 gSA

gy%& ADC esa

AC2 = AD2 + CD2 ¼ikbFkkxksjl izes;½ --------------- ¼1½

vc ADB esa

AB2 =AD2 + BD2 --------------- ¼2½

B

DA C

B
D C

A
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¼2½ esa ls ¼1½ dks ?kVkus ij

AB2 - AC2 = BD2 - CD2

;k AB2 + CD2 = BD2 + AC2

mnkgj.k%&7- BL vkSj CM ,d ledks.k f=Hkqt ABC dh ekf/;dk,¡ gS rFkk f=Hkqt esa dks.k

A ledks.k gSA fl) dhft, fd 4 (BL2 + CM2) = 5 BC2

gy%&  ABC  esa A = 90º  gS rFkk BL vkSj CM mldh ekf/;dk,¡ gSaA

ABC esa] BC2 = AB2 + AC2 ¼D;ksa\½

ABL esa] BL2 = AL2 + AB2

2

2 2AC
BL AB

2

    

¼AC dk e/; fcanq L gS½

2
2 2AC

BL AB
4

 

2 2 24BL AC 4AB   ------------ ¼2½

CMA eas] CM2 = AC2 + AM2

2

2 2 AB
CM AC

2

     

¼AB dk e/; fcanq M gS½

4 CM2 = 4 AC2 + AB2   ------------ ¼3½

¼2½ vkSj ¼3½ dks tksM+us ij

2 2 2 2 2 24BL 4CM AC 4AB 4AC AB    

 2 2 2 24 BL CM 5AC 5AB  

4 (BL2 + CM2) = 5 (AC2 + AB2)

4 (BL2 + CM2) = 5 BC2  ¼1½ ls

B

C A

M

L
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10
18

12

15(ii)

100°

100°

(iii)

120°

60°

60°

120°

(i)

1- fuEufyf[kr vk—fr;ksa dk dkSu lk ;qXe le:i ugha gS vkSj D;ksa\

2- es?kk us nks le:i iraxsa cukbZA cM+h irax dk
fod.kZ, NksVh irax ds fod.kZ dk 1-5 xquk gS
rc

(i) Ldsy xq.kd D;k gksxk\

(ii) cM+h irax ds fod.kksZa dh eki Kkr
dhft,A tcfd BD = 40 lseh-

vkSj AC = 68 lseh-

3- ,d ledks.k  PQR  esa dks.k Pledks.k gS rFkk QR ij fcanq M bl izdkj fLFkr
gS fd PMQR ij n'kkZb, fd PM2 = QM.MR

4- ,d leckgq f=Hkqt ABC dh Hkqtk 2a gSA mlds izR;sd
'kh"kZyac dh yackbZ Kkr dhft,A

5- ABC ,d lef}ckgq f=Hkqt gS ftlesa C = 90º  gSA
fl) dhft, AB2 = 2AC2 gSA

6- ;fn fn, x, fp= esa OR' = 2.OR

OS' = 2.OS

OT' = 2.OT

fl) dhft, fd RST   R'S'T'

7- ,d f=Hkqt ABC ftlesa C ledks.k gSA Hkqtkvksa CA vkSj CB ij Øe'k% fcanq D vkSj
E fLFkr gSaA fl) dhft, AE2 + BD2 = AB2 + DE2

C

A BD

S'

R'

T'

R

S
TO

A
B

C

D
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8- ACB esa ACB = 90º  rFkk CDAB gSA fl)dhft, fd 
2

2

BC BD

AC AD


9- ;fn ìFoh dk O;kl yxHkx 8000 ehy gS] lw;Z dk O;kl yxHkx 864000 ehy gSA iF̀oh
vkSj lw;Z dh nwjh yxHkx 92 fefy;u ehy gSA

;fn dkxt ij ìFoh dks 1 bap O;kl ds òÙk ls n'kkZ,¡ rks lw;Z dk O;kl vkSj i`Foh
ls lw;Z dh nwjh dkxt ij fdruh gksxh\ (1fefy;u = 106 )

10- ;fn nks le"kV~Hkqtksa ds ifjeki dk vuqikr 5%4 gS rks mudh Hkqtkvksa dk vuqikr D;k
gksxk\

geus lh[kk

1- nks le:i vk—fr;ksa dh eki esa fo'ks"k vuqikr gksrk gS] ftls Ldsy xq.kd (scale

factor) dgrs gSaA

2- nks cgqHkqt ftudh Hkqtkvksa dh la[;k leku gksa] le:i gksrs gSa] ;fn

(i) mudh laxr Hkqtk,¡ lekuqikrh gksaA

(ii) muds laxr dks.k cjkcj gksaA

3- ;fn fdlh f=Hkqt dh ,d Hkqtk ds lekUrj vU; nks Hkqtkvksa dks fHkUu&fHkUu fcanqvksa
ij izfrPNsn djus ds fy, ,d js[kk [khaph tk,] rks ;g js[kk vU; nks Hkqtkvksa dks ,d
gh vuqikr esa foHkkftr djrh gSA

4- ;fn ,d js[kk fdlh f=Hkqt dh nks Hkqtkvksa dks ,d gh vuqikr esa foHkkftr djs] rks
og rhljh Hkqtk ds lekUrj gksrh gSA

5- lHkh lokZaxle cgqHkqt le:i Hkh gksrs gSaA

6- fdUgha nks le:i cgqHkqtksa ds ifjeki dk vuqikr] mudh laxr Hkqtkvksa ds vuqikr ;k
Ldsy xq.kd ds leku gksrk gSA

7- ;fn nks f=Hkqtksa esa ,d f=Hkqt ds nks dks.k nwljs f=Hkqt ds Øe'k% nks dks.kksa ds cjkcj
gkas] rks os nksuksa f=Hkqt le:i gksrs gSaA

8- ;fn ,d f=Hkqt dk ,d dks.k] nwljs f=Hkqt ds ,d dks.k ds cjkcj gks rFkk bu dks.kksa
dks varxZr djus okyh Hkqtk,¡ lekuqikrh gksa] rks nksuksa f=Hkqt le:i gksrs gSaA ¼SAS

le:irk dlkSVh½

9- ;fn nks f=Hkqtksa esa laxr Hkqtk,¡ ,d gh vuqikr esa gkas] rks muds laxr dks.k cjkcj gksrs
gSa vkSj blhfy, nksuksa f=Hkqt le:i gksrs gSa A

10- nks le:i f=Hkqtksa ds {ks=Qyksa dk vuqikr mudh laxr Hkqtkvksa ds vuqikr ds oxZ ds
cjkcj gksrk gSA
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11- ;fn fdlh ledks.k f=Hkqt ds ledks.k okys 'kh"kZ ls d.kZ ij yac Mkyk tk, rks bl
yac ds nksuksa vksj cus f=Hkqt] ewy f=Hkqt ds le:i gksrs gSa rFkk ijLij Hkh le:i
gksrs gSaA

12- ,d ledks.k f=Hkqt esa d.kZ dk oxZ 'ks"k nks Hkqtkvksa ds oxksZa ds ;ksx ds cjkcj gksrk gSA

13- ;fn fdlh f=Hkqt dh ,d Hkqtk dk oxZ vU; nks Hkqtkvksa ds oxksZa ds ;ksx ds cjkcj
gks rks igyh Hkqtk dk lEeq[k dks.k ledks.k gksrk gSA

mÙkjekyk&1

1- 1200 oxZehVj 2- 6lseh- 3- 10-5 fdeh-

mÙkjekyk&2

1- 4 lseh- 2- ¼i½ 4 lseh-] 6 lseh-] 24 lseh- ¼ii½ 6 lseh-] 9 lseh-]
54 lseh-

¼iii½ 5 lseh-]  7-5 lseh-]  37-5 lseh- ]gk¡  3- ¼i½  
1

2
  ¼ii½  

3

2
  ¼iii½  

1

3

6- ¼i½  ugha ¼ii½ gk¡ ¼iii½ gk¡

mÙkjekyk&3

1- ¼i½  1-7   ¼ii½  4  ¼iii½  110  ¼iv½  90  ¼v½  cgqHkqt OPLMN

¼vi½  cgqHkqt BCDEA Lke:i gS cgqHkqt MNOPL ds

2- ¼i½ 11,x  9y

¼ii½ 8,x 110 y

3- ¼i½ 16 25. ,x 20,y 17 5.z

¼ii½ 7,x  5 3,y  30z  

¼iii½ 25 2 21 6 32 4x y z  . , . , . ¼iv½  9 9 6 7 2, . , .x y z  

4- ¼i½ 1-5 ¼ii½  24 lseh-] 36 lseh- ¼iii½  1-5
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mÙkjekyk&4

1-
27

9
5

,x y  2-  4%1   3-  27 ehVj   6-  3-3 ehVj

7- ¼i½ f=Hkqt ACM o f=Hkqt CBM ¼ii½ 15 9,x y 

8- ¼iii½   4%1 9-  ¼i½  4%3

mÙkjekyk&5

1- (i½ ,d leyac prqHkqZt gS nwljk ughaA

¼iii½ ,d gh dks.k dk eku Kkr gSA vr% vU; dks.kksa dh lekurk ds ckjs

esa dqN ugha dg ldrsA

2- ¼i½   1-5 ¼ii½ 102 lseh- o 60 lseh-

4- 3a 9- 108 bap] 11500 bap 10-  5%4



 ifjp; (Introduction)

ge vius vkl&ikl fofHkUu vkd`fr;ksa dh oLrq,¡ ns[krs gSaA tSls flDdk] pwM+h] lkbfdy dk
ifg;k] ?kM+h vkfn lc esa dqN ,d tSls xq.k gSaA

flDds dk fdukjk      pwM+h dk fdukjk  ifg;s dk fdukjk ?kM+h dk fdukjk

bu lHkh vkd̀fr;ksa ds fdukjs oÙ̀k dh rjg fn[kkbZ nsrs gaSA ge ,slh vkSj cgqr lh oLrq,¡

<w¡<+ ldrs gSa tks bUgha dh rjg dh gSaA D;k vki dqN ,slh vkSj oLrq,¡ tYnh ls lksp ldrs gSa\

xsan] dk¡p dh xksyh] ikuh dh cwan tSlh vkSj Hkh oLrq,¡ xkssykdkj gksrh gSA

  xsan   dk¡p dh xksyh

;s ¼ fp=&5 ]6½ òr ls vyx gSa vkSj Åij fn, x, fp=ksa ls HkhA vkil esa ppkZ djds

flDds tSlh oLrq,¡ o xsan tSlh oLrqvksa ds varj fyf[k,A

bl v/;k; esa flDds tSlh ;kuh ò+Ùkuqek lrg okyh oLrqvksa dh lrg ds xq.k ns[ksaxsA

fp=&1       fp=&2   fp=&3  fp=&4

fp=&5       fp=&6

o`Ùk ,oa Li'kZ js[kk,¡

12
[CIRCLE AND TANGENTS]
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o`Ùk D;k gS \
dkxt ij ,d fcanq ÞOß ysdj blls 5 lseh- dh nwjh

ij fcanq P ysaA

D;k dqN vkSj Hkh fcanq gks ldrs gSa tks fcUnq O ls 5 lseh- dh

nwjh ij gksa\ bls dSls <w¡<sa+xs\ fdrus ,sls vkSj fcanq gksaxs\

ijdkj dks 5 lseh- QSykdj O fcanq ij ijdkj dh uksad dks j[ksa]

O ls 5 lseh- nwjh ij fcanqvkssa dks fpfàr djsa A dkxt ij O ls 5 lseh-

dh nwjh ij fLFkr lHkh fcanqvksa dks feykus ij gesa vkdf̀r 1¼ii½ izkIr

gksxhA fdlh ry ij [khaph xbZ bl izdkj dh can vkd`fr o`Ùk gksrh gSA

mu lHkh fcanqvksa dk lewg tks ry esa ,d fu;r fcanq ls fuf’pr nwjh ij

fLFkr gks rFkk ,d can vkd`fr cukrk gks] o`Ùk dgykrk gSA fcanq O dks o`Ùk dk dsUnz dgrs gSaA

dsUæ ls o`Ùk ds fdlh Hkh fcanq rd dh nwjh o`Ùk dh f=T;k dgykrh gSA D;k ifg;k] ?kM+h] pwM+h]

flDds vkfn oLrqvksa ij Hkh ,d fcanq <w¡<+ ldrs gSa ftlls fljs rd nwjh cjkcj gksA

djds ns[kas

lR; ;k vlR; fyf[k,A dkj.k o mnkgj.k ls le>kb, A

1- o`Ùk dh vusd f=T;k,¡ gksrh gaSA

2- o`Ùk dh lHkh f=T;k,¡ leku ugha gksrh gSaA

thok (Chord)

dkxt ij ,d o`Ùk [khapdj] ml dh ifjfèk ij dksbZ Hkh nks fcanq

ysaA vkdf̀r&2 esa nks fcanqvksa P vkSj Q dks fn[kk;k x;k gSA nksukas fcanqvkas

dks feykus ij js[kk[k.M PQ curk gS ;g js[kk[k.M o`Ùk dh ,d thok

gSA D;k vki lksp ldrs gSa fd ,sls fdrus js[kk[k.M gksaxs ftuds var fcanq

o`Ùk ij gksa\ vki ik,¡xs fd ,slh vuar thok,¡ gSaA

djds ns[kas
¼i½ uhps nh xbZ vkd`fr;ksa esa thok dh igpku djsaA

¼ii½ D;k thok,¡ ,d gh yackbZ dh gSa\

¼iii½ lcls yach thok dkSu lh gS\

5 ls]eh]

vkd̀fr&1¼ii½

O P
5 lseh

.

vkd̀fr&2

. . . .

vkd̀fr&3       vkd`fr&4    vkd`fr&5        vkd`fr&6
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o`Ùk dh lcls cM+h thok
,d òÙk ftldk dsUnz O gS blesa fofHkUu thok,¡ AB, CD, EF  vkSj MN vkfn

[khaph xbZ gSa ¼vkd`fr 7½A bu lHkh thokvksa dh yackb;ksa dk voyksdu djsaA

AB o MN esa dkSu cM+h gS\

CD o MN esa dkSu cM+h gS\

blh izdkj thok EF o MN esa fdldh yackbZ vf/kd gS\

thok 1 1A B vkSj MN esa ls\ vki ns[k ldrs gSa fd thok MN dh yackbZ lcls vf/

kd gSA D;k thok MN esa dksbZ fo’ks"k xq.k ns[k ik jgs gSa tks ’ks"k thokvksa esa ugha gS\

thok MN o`Ùk ds dsUnz ls gksdj xqtjrh gSA ml thok dks tks òÙk ds dsUnz ls gksdj tkrh

gS] o`Ùk dk O;kl dgrs gSaA D;k vki o`Ùk esa O;kl ls Hkh cM+h thok [khap ldrs gaS\

ugha] vki ik,¡xs fd O;kl] o`Ùk dh lcls cM+h thok gksrh gSA

lkspsa ,oa ppkZ djsa

D;k vkd`fr&7 esa MN ds vfrfjDr vkSj Hkh O;kl [khaps tk ldrs gSa\

;fn gk¡ rks] ,sls fdrus O;kl [khaps tk ldrs gSa\

 o`Ùk dk pki ¼Arc of a circle½
o`Ùk dh ifjf/k ij dksbZ nks fcanq

A  vkSj B gksa rks o`Ùk nks Hkkxksa esa c¡aV

tkrk gSA ¼vkd`fr 8]9]10½

buesa o`Ùk dk ,d Hkkx NksVk

rFkk ,d Hkkx cM+k gSA òÙk ds NksVs Hkkx

dks y?kq pki AMB  ¼vkdf̀r&8½ rFkk cM+s Hkkx dks nh?kZ pki ANB  ¼vkdf̀r&9½ dgrs gSaA

iqu% vkd̀fr&8 esa ;fn ;g eku ysa fd dksbZ fcanq A ls òÙkkdkj iFk ij xfr djrk gqvk fcanq

A ij okil igq¡p tk, rks facanq ds }kjk r; dh xbZ iFk dh yackbZ òÙk dh ifjf/k dgykrh gSA

,d òÙk ds vuqfn’k ,d ckj pyus esa r; dh xbZ nwjh mldk ifjeki gksrk gS] ftls

lkekU;r% ifjfèk dgk tkrk gSA

o`Ùk[kaM ¼Segment of a circle½

fdlh o`Ùk ij ,d thok AB [khafp,A D;k vki crk ldrs gSa fd thok o``Ùk ds

vUr% Hkkx dks fdrus Hkkxksa es foHkkftr djrh gSA ¼vkdf̀r&11½A vki ns[k ldrs gSa fd

thok o``Ùk ds vUr% Hkkx dks nks Hkkxksa esa foHkkftr djrh gSA thok rFkk pki ds eè; {ks=

dks o``Ùk[k.M dgrs gaSA thok rFkk y?kq pki ds e/; {ks= dks y?kq ò`Ùk[k.M rFkk thok

vkSj nh?kZ pki ds e/; {ks= dks nh?kZ òÙk[k.M dgrs gaSA

vkd̀fr&7

X
o

   vkd`fr&8 vkd̀fr&9        vkd`fr&10

vkd̀fr&11
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djds ns[ksa
dkxt ij ,d o`Ùk [khafp, rFkk vyx&vyx eki dh thok [khapdj thok dh yackbZ

rFkk laxr y?kq o`Ùk[k.M eas laca/k <w¡f<+,A

ge ns[k ldrs gSa fd thok dh yackbZ de gksxh rks y?kq òÙk[k.M dk {ks= Hkh de

gksxkA

lkspsa ,oa ppkZ djsa

¼1½ ,d òÙk dh f=T;k 6 lseh- gSA o`Ùk dh thokvksa dh yackb;k¡ Øe'k% 4 lseh-]

6lseh-]10 lseh-o 8 lseh- gSaA bu thokvksa ds laxr nh?kZ òÙk[k.M dks NksVs ls cMs+ ds Øe

esa fyf[k,A

¼2½ mijksDr 6 lseh- f=T;k okys òÙk esa tc thok 12 lseh- dh gks rks nh?kZ o`Ùk[k.M

vkSj y?kq òÙk[k.M eas D;k laca/k ns[krs gSa \

f=T;[kaM ¼Sector½

,d o`Ùk ij nks fcanq A vkSj B yhft,A ¼nsf[k, vkd`fr&12½

pki AB ds fljksa dks o`Ùk ds dsUnz O ls feykb, dsUnz dks pki AB

ds fljksa ls feykus okyh f=T;kvksa ,oa pki ds chp ds {ks= dks

f=T;[k.M dgrs gSaA

o`Ùk[k.M dh rjg vki ikrs gSa fd y?kq pki rFkk f=T;kvksa

ls f?kjk {ks= y?kq f=T;[k.M vkSj nh?kZ pki rFkk f=T;kvksa ls f?kjk {ks= nh?kZ f=T;[k.M gksrk

gSA  OAPB y?kq f=T;[k.M gS vkSj OAQB nh?kZ f=T;[k.M gS A

djds ns[ksa

nh xbZ vkdf̀r esa f=T;k] thok] O;kl] pki] f=T;[k.M] oÙ̀k[k.M

dh igpku dj nh x;h rkfydk esa fy[ksaA

vkd̀fr&13

nh?kZ
f=T;[k.M

y?kq
f=T;[k.M

vkd̀fr&12

f=T;k thok O;kl pki f=T;[k.M òÙk[k.M
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lokZaxle o`Ùk ¼Congruent circles½
geus ns[kk Fkk fd ,slh nks vkd`fr;k¡ tks ,d nwljs dks iwjh

rjg <¡d ysrh gSa lokZaxle vkdf̀r;k¡ dgykrh gSaA

vxj ge cjkcj f=T;k ds nks o`Ùk ysa ftuds dsUnz 1O o

2O gksaA iqu% 1O dsUnz okys òÙk esa ,d O;kl AB rFkk 2O  dsUnz okys

o`Ùk esa O;kl CD ysaA ¼vkd`fr&14]15½

,d òÙk dks nwljs òÙk ij bl izdkj j[ksa fd dssUnz 1O dsUnz 2O  ij iMs+ rFkk O;kl

AB ds var fcUnq A o B Øe’k% fcUnq C  o fcUnq D ij iMa+sA vki ns[k ldrs gSa fd ,d o`Ùk

nwljs o`Ùk dks iw.kZr;k <¡d ysrk gS vr% ge dg ldrs gSa fd fy, x, nksuksa òÙk lokZaxle

gSaA bl xfrfof/k dks cjkcj f=T;k ds vU; o`Ùk [khapdj nksgjk,¡A

vki ik,¡xs fd cjkcj f=T;kvksa okys òÙk lokZaxle gksrs gSaA

thok }kjk dsUnz ij varfjr dks.k

,d js[kk[k.M AB rFkk ,d fcanq O tks js[kk[k.M esa ugha gS] fn, x, gSaA

¼vkd`fr&16½

O dks A vkSj B ls feykb,A AOB ] js[kk[k.M AB }kjk fcUnq O ij varfjr

dks.k dgykrk gSA

,d òÙk ftldk dsUnz O gS rFkk nks thok,¡ AB vkSj CD gSaA ¼ vkd`fr&17½ thok

AB rFkk CD }kjk dsUnz ij varfjr dks.k Øe’k% AOB  rFkk COD  gSaA D;k vki

crk ldrs gaS AOB  vkSj COD  esa dkSu lk dks.k cM+k gS\ D;k vki thok dh yackbZ

rFkk thok }kjk dsUnz ij varfjr dks.k eas dksbZ laca/k ns[k ikrs gS\ vki dg ldrs gSa fd

thok dh yackbZ vfèkd gksxh rks dsUnz ij cuk dks.k Hkh vf/kd gksxkA

djds ns[ksa

5 lseh- f=T;k dk ,d òÙk [khapsaA òÙk esa 3] 5-] 8-] 10 rFkk 6 lseh- yackbZ dh nks&nkss

thok,¡ [khapsaA pk¡ns dh lgk;rk ls bu thokvksa }kjk dsUnz ij cus dks.kksa dh eki djsa vkSj

nh xbZ rkfydk esa fy[kasA

 thok dh yackbZ    3 lseh-   5 lseh- 6 lseh- 8 lseh-      10 lseh-

dks.k

mijksDr rkfydk dks iw.kZ djus ij vki ik,¡xs fd ,d òÙk dh cjkcj thok,¡ dsUnz ij

cjkcj dks.k varfjr djrh gSaA

..

vkd̀fr&14    vkd`fr&15

vkd̀fr&16

vkd̀fr&17
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o`Ùk ds dqN izes;

geus T;kferh; dFkuksa dks fl) djuk lh[kk gSA vc ge o`Ùk ds ckjs esa dqN dFkuksa

dks tks mlds xq.k crkrs gSa fl) djus ds rjhds ns[ksaxsA igyk dFku ge ogh ysrs gSa tks geus

Åij ns[kkA fdlh o`Ùk esa cjkcj thok,¡ dsUnz ij cjkcj dks.k varfjr djrh gSaA

izes; & 1

dFku & fdlh òÙk dh cjkcj thok,¡ dsUnz ij cjkcj dks.k varfjr djrh gSaA

Kkr gS & ,d òÙk ftldk dsUnz O gSA bldh nks cjkcj thok,¡

PQ vkSj RS gSaA

fl) djuk gS & POQ ROS  

miifÙk & ΔPOQ  rFkk ΔROS esa

OP OR ¼,d gh òÙk dh f=T;k,¡½

OQ OS ¼,d gh òÙk dh f=T;k,¡½

PQ RS ¼Kkr gS½

 vr% POQ ROS   ¼Hkq-Hkq-Hkq- lokZaxlerk½

 POQ= ROS  ¼alokZaxle f=Hkqt ds laxr Hkkx½

D;k bl dFku dk foykse Hkh lR; gS] vFkkZr~ ;fn ,d òÙk dh thokvksa }kjk dsUnz ij

varfjr dks.k cjkcj gksa] rks os thok,¡ cjkcj gksrh gSaA vkb, bl dFku dks fl) djds ns[krs gSaA

izes; & 2

dFku & ;fn ,d o`Ùk dh thokvksa }kjk dsUnz ij varfjr dks.k cjkcj gksa] rks os thok,¡ cjkcj

gksrh gSaA

Kkr gS & ,d oÙ̀k ftldk dsUnz O gSA bldh nks thok,¡ PQ vkSj RS  gSa rFkk POQ ROS  

fl) djuk gS & PQ RS

miifÙk &      POQ  rFkk ROS  esa]

OP OR ¼,d gh òÙk dh f=T;k,¡½

OQ OS ¼,d gh òÙk dh f=T;k,¡½

     POQ ROS   ¼fn;k gS½

 vr%      POQ ROS   ¼Hkq-dks-Hkq- lokZaxlerk½

 PQ RS ¼lokZaxle f=Hkqt ds laxr Hkkx½

 ;fn fdlh òÙk dh nks thok,¡ cjkcj gksa] rks muds laxr pki lokZaxle gksrs gSa rFkk

foykser% ;fn nks pki lokZaxle gksa] rks muds laxr thok,¡ cjkcj gksrh gSaA

vkd̀fr&19

vd̀fr&18
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mnkgj.k%&1- vkd`fr&20 esa thok AB vkSj BC cjkcj gSa rFkk AOB 35    gS rks AOC
Kkr dhft,A

gy%& AOB BOC  ¼òÙk dh cjkcj thok,¡ dsUnz ij cjkcj dks.k varfjr

djrh gSaA½

BOC 35   ¼ AOB 35   fn;k gSA½

vr% AOC AOB BOC  

35 35  

70 

 AOC 70  

mnkgj.k%&2- ,d o`Ùk ds vUrxZr leiapHkqt [khapk x;k gSA leiapHkqt dh izR;sd Hkqtk dsUnz

ij fdrus va’k dk dks.k cuk,xh\

gy%& leiapHkqt dh ik¡pksa Hkqtk,¡ cjkcj gksrh gSa vr% os o`Ùk ds dsUnz ij cjkcj dks.k cukrh gSaA

ekuk leiapHkqt dh izR;sd Hkqtk dsUnz ij xdk dks.k cukrh gSA

vr% 5x 360    ¼D;ksa\½

360
x

5


 

 x 72  

djds ns[ksa

1- ,d o`Ùk ds varxZr lecgqHkqt [khapk x;k gSA lecgqHkqt dh izR;sd Hkqtk dsanz ij

60 dk dks.k varfjr djrh gS rks lecgqHkqt dh Hkqtkvksa dh la[;k Kkr dhft,A

dsUnz ls thok ij yac

dkxt ij ,d òÙk [khafp,A bldk dsUnz O rFkk AB bldh ,d thok gSA dsUnz ls

thok AB ij yac Mkfy, ¼vkd`fr 22½ tks AB lss M ij feyrk gksA AM vkSj BM ds ckjs

esa vki D;k dg ldrs gSa\

D;k os cjkcj gSa \ dSls irk djsaxs \ ;gk¡ ge xf.kr ds dkSu ls rdksZa dk iz;ksx

djsa\ D;k ge f=Hkqtksa dh lokZaxlerk dk iz;ksx dj ldrs gSa \

izes; & 3

dFku & fdlh òÙk ds dsUnz ls thok ij Mkyk x;k yac thok dks lef}Hkkftr djrk gSA

Kkr gS & ,d o`Ùk ftldk dsUnz O gS rFkk AB mldh ,d thok gS rFkk OM AB
fl) djuk gS & AM MB

X
o

vkd̀fr&21

o

vkd̀fr&20

vkd̀fr&22



      xf.kr&10   276

jpuk & O dks A vkSj B ls feykb,

miifÙk & OMA  rFkk OBM  es]a

OA OB ¼,d gh o`Ùk dh f=T;k,¡½

OM OM ¼mHk;fu"B Hkqtk½
        OMA= OMB  ¼ledks.k gSa½

     OMA OMB   ¼ledks.k&d.kZ Hkqtk

lokZaxlerk ls½

vr % AM MB ¼lokZaxle f=Hkqt ds laxr Hkkx½

bl izes; dk foykse D;k gS \ D;k o`Ùk ds dsUnz ls ,d thok dks lef}Hkkftr djus

ds fy, [khaph xbZ js[kk thok ij yac gksrh gS\

izes; & 4

dFku & ,d ò`Ùk ds dsUnz vkSj thok ds e/; fcanq dks feykus okyk js[kk[kaM thok ij yac gksrk

gSA

Kkr gS & ,d o`Ùk ftldk dsUnz O gSA AB mldh ,d thok gS rFkk M thok dk e/; fcanq

gSA

fl) djuk gS & OM AB
jpuk & O dks A vkSj B ls feykb,A

miifÙk & OMA  rFkk OMB  esa

OA OB ¼,d gh òÙk dh f=T;k,¡½

AM MB ¼fn;k gS½

OM OM ¼mHk;fu"B Hkqtk½

OMA OMB   ¼Hkq-Hkq-Hkq- lokZaxlerk½

vr % OMA OMB  ¼lokZaxle f=Hkqt ds laxr Hkkx½

OMA OMB 180       ¼js[kh; ;qXe vfHkx`ghr½

OMA OMA 180    ¼ OMA OMB  ½

2 OMA 180  

OMA 90  

vr % OM AB

vkb, vc ge òÙk ds bu xq.kksa dk mi;ksx dj dqN mnkgj.k gy djrs gSaA

mnkgj.k%&3- ,d o`Ùk dh f=T;k 5 lseh- gS rks dsUnz ls 3 lseh- dh nwjh ij fLFkr thok

dh yackbZ Kkr dhft,A

gy%& OAC  esa OA 5 lseh-] OC 3 lseh- gSA

vkd̀fr&24

vkd̀fr&23
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ikbFkkxksjl izes; ls
2 2 2OA OC AC 

2 2 25 3 AC 
2 2 2AC 5 3 
2AC 25 9 
2AC 16

AC 4
   vr% thok AB 2 AC 8    lseh-

mnkgj.k%&4- fdlh òÙk ds dsUnz ls 5 lseh- dh nwjh ij fLFkr thok dh eki 24 lseh-

gSA ò`Ùk dk O;kl Kkr dhft,A

gy%& OR 5  lseh-] thok PQ 24  lseh-

1
PR PQ

2
  lseh-

    
1

24
2

 

    12  lseh-

OPR esa ikbFkkxksjl izes; ls]
2 2 2OP PR OR 

     2 212 5 
     144 25 
     169
  OP 13
vr% o`Ùk dk O;kl 2 OP 

   2 13 

   26  lseh-

mnkgj.k%&5- ,d js[kk l nks ladsUnzh; òÙkksa ¼,d gh dsUnz okys ò`Ùk½] dks A,

B, C vkSj D fcanqvkas ij izfrPNsn djrh gS ¼nsf[k, vkd`fr&27½A

;fnAD 18 lseh- rFkk BC 8  lseh- gks rks AB  dk eku Kkr dhft,A

o`Ùkksa dk dsUnz O gSA

gy%& dsUnz O ls js[kk l ij yac OM [khafp, ¼nsf[k, vkdf̀r&28½A

OM BC

    vkd`fr&25

3 lseh-5 l
seh-

l

 vkdf̀r&27

5 lseh-

vkd̀fr&26
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 BM MC ------ ¼i½

BM MC BC 

BM BM 8 

2BM 8

BM 4  lseh-

blh izdkj OM AD

 AM MD ------ ¼ii½

AM MD AD 

2AM 18

AM 9 lseh-

vr% AB AM BM 

    9 4             5 lseh-

mnkgj.k&6- ,d òÙk dh nks thok,¡ PQ vkSj RS lekUrj gSa vkSj AB, thok PQ dk yEc

lef}Hkktd gSA fl} dhft, fd AB thok RS dks Hkh lef}Hkkftr djrh gSA

gy%& ge tkurs gSa fd o`Ùk dh thok dk yEck)Zd o`Ùk ds dsUnz ls gksdj tkrk gSA

AB thok PQ dk yEc lef}Hkktd gSA

 AB o`Ùk ds dsUnz ls gksdj tk,xkA

AB PQ vkSj PQ I IRS RSAB

vr% AB RS  vkSj AB o`Ùk ds dsUnz ls gksdj tkrk gSA

  AB thok RS dk Hkh yac lef}Hkktd gksxkA

vr% AB thok RS dks Hkh lef}Hkkftr djsxkA

djds ns[ksa

5x f=T;k okys òÙk ds dsUnz ls 6x yackbZ dh thok ij Mkys x, yac dh yackbZ Kkr

dhft,A

O

S

Q

R

P

A

B

vkd̀fr&29

l

vkd̀fr&28
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iz'ukoyh 1

1- o`Ùk dh thok dh yackbZ Kkr dhft,] ;fn

(i) f=T;k ¾ 13 lseh- rFkk thok dh dsUnz ls nwjh ¾ 12 lseh-

(ii) f=T;k ¾ 15 lseh- rFkk thok dh dsUnz ls nwjh ¾ 9 lseh-

2- o`Ùk dh f=T;k Kkr dhft, ;fn thok dh yackbZ rFkk dsUnz ls nwjh Øe’k%

(i) 8 lseh- vkSj 3 lseh- (ii) 14 lseh- vkSj 24 lseh-

3- vkd̀fr&30 esa] PQ o`Ùk dk O;kl gSA MN PQ  rFkk PQ=10 lseh- vkSj PR=2lseh-

gS rks MN dh yackbZ Kkr dhft,A

M

P

N

RQ
O

vkd̀fr&30

4- vkd`fr&31 esa thok AB= 18lseh- gS rFkk  PQ, thok AB dh yaclef}Hkktd gS tks

thok dks M fcanq ij feyrh gS] ;fn MQ=3 lseh- gks rks o`Ùk dh f=T;k Kkr dhft,A

M

P

Q
A

O

B

vkd̀fr&31

5- ,d o`Ùk ftldk dsUn z  O gS] dh nks thok,¡ PQ vkSj  QR gS a RkFkk

PQO OQR 55    A fl) dhft,  fd  PQ=QR.

6- dsUnz  O okys ,d òÙk esa  AB vkSj  AC nks leku thok,¡ gSA ;fn OD AB  vkSj

OE AC  rks fl) dhft, fd ADE lef}ckgq f=Hkqt gSA
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rhu vlajs[k fcanqvksa ls gksdj tkus okyk o`Ùk

dkxt ij ,d fcanq P ysaA ijdkj dh lgk;rk ls ,d òÙk [khapsa tks fcanq P ls gksdj

tkrk gSA D;k ge fcanq P ls gksdj tkus okyk ,d vkSj o`Ùk [khap ldrs gSa\ ,sls fdrus òÙk

[khaps tk ldrs gSa \ ¼nsf[k, vkd`fr&33½A

vki ns[k ldrs gSa fd ,sls vusd o`Ùk [khaps tk ldrs gSaA blh rjg nks fcanqvksa P o

Q ls gksdj tkus okys vusd òÙk [khaps tk ldrs gSa ¼nsf[k, vkdf̀r&34½A D;k rhu vlajs[k

fcanqvksa P,  Q o R ls gksdj tkus okys vusd òÙk [khaps tk ldrs gSa\

izes; & 5

dFku & rhu vlajs[k fcanqvksa ls gksdj ,d vkSj dsoy ,d òÙk [khapk

tk ldrk gSA

Kkr gS & A,  B vkSj C  rhu vlajs[k fcanq gSaA

fl) djuk gS & A,  B vkSj C  ls ,d vkSj dsoy ,d òÙk [khapk tk

ldrk gSA

jpuk & fcanq A dks B ls rFkk B dks C ls feykb,A AB vkSj BC ds yEck)Zd Øe’k% PL vkSj

QM [khafp,A ekuk PL vkSj QM ,d nwljs dks fcanq O ij izfrPNsn djrs gaSA O dks A,B vkSj

C ls feykb,A

miifÙk & fcanq O, AB ds yEck)Zd PL ij fLFkr gSA

 OA OB ----- (i) ¼fdlh js[kk[k.M ds yEck)Zd eas fLFkr

izR;sd fcanq js[kk[k.M ds var fcanqvksa ls leku nwjh ij gksrk gSA½

blh izdkj O, BC ds yack)Zd MQ ij fLFkr gSA

 OB = OC ----- (ii)

OA = OB = OC = r ¼ekuk½ ¼PL vkSj QM ,d gh fcanq ij izfrPNsn

djsaxsA½ O ,dek= fcanq gS tks A, B vkSj C ls leku nwjh ij gksxkA

vr% rhu vlajs[k fcanqvksa ls ,d vkSj dsoy ,d o`Ùk gksdj tkrk gSA

ge bl rF; dk mi;ksx f=Hkqt ds rhuksa ’kh"kZ ls gksdj ,d òÙk [khapus esa djrs gSaA

bl òÙk dks f=Hkqt  ABC dk ifjòÙk vkSj blds dsUnz dks f=Hkqt dk ifjdsUnz dgk tkrk gSA

vkd̀fr&32        vkd`fr&33    vkd`fr&34

vkd̀fr&35
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vkd̀fr&36

djds ns[ksa

,d òÙk dk pki fn;k x;k gS ¼nsf[k, vkd`fr&36½A

o`Ùk dk dsUnz Kkr dj o`Ùk dks iwjk dhft,A

lkspsa o ppkZ djsa

D;k rhu lajs[k fcanqvksa ls gksdj tkus okyk dksbZ o`Ùk [khapk tk ldrk gS\

thok,¡ vkSj dsUnz ls mudh nwfj;k¡

,d o`Ùk eas vla[; thok,¡ gksrh gSaA fdlh Hkh f=T;k dk ,d òÙk [khafp,A o`Ùk

ij ,d nwljs ds lekUrj thok,¡ [khafp, ¼nsf[k, vkdf̀r&37½A D;k vki thok dh yackbZ

rFkk thok dh dsUnz ls nwjh esa dksbZ lEcU/k ns[krs gSa\ nh xbZ vkd`fr esa thok  AB, CD

o EF dks dsUnz ls nwjh ds ?kVrs Øe esaa fyf[k,A vki ns[kasxs fd thok dh yackbZ c<+rs

tkus ij mldh dsUnz ls nwjh de gksrh tkrh gSA O;kl òÙk dh lcls cM+h thok gSA

mldh dsUnz ls nwjh ’kwU; gSA D;k ,d o`Ùk ij cjkcj thok,¡ ysa rks mudh dsUnz ls nwjh

leku gksxh\ vkb, vc ge bl dFku dh lR;rk dh tk¡p djrs gSaA

izes; & 6

dFku & fdlh òÙk ¼vFkok lokZaxle òÙkksa½ dh cjkcj thok,¡ dsUnz ls ¼;k dsUnzksa ls½

leku nwjh ij gksrh gSaA

Kkr gS & òÙk esaa PQ vkSj RS nks leku thok,¡ gSa rFkk O ls PQ vkSj RS ij Øe’k% OL

vkSj  OM yac Mkyk x;k gSA

fl) djuk gS & OL = OM

jpuk & O dks P rFkk R ls feykb,A

miifÙk & PQ = RS ¼Kkr gS½

1 1
PQ RS

2 2


PL = RM ¼dsUnz ls thok ij Mkyk x;k yEc mls leku

Hkkxksa esa ck¡Vrk gSA½

OP = OR ¼,d gh o`Ùk dh f=T;k½

vkd̀fr&37

vkd̀fr&38
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OLP OMR 90     ¼jpuk ls½

OLP OMR   ¼R.H.S lokZaxlerk izes; ls½

 OL = OM ¼lokZaxle f=Hkqt ds laxr Hkkx½

djds ns[ksa
,d o`Ùk ds dsUnz ls lenwjLFk thok,¡ yackbZ esa cjkcj gksrh gSaA miifÙk nsaA

vkb, vc ge mijksDr ifj.kkeksa dk mi;ksx dj dqN mnkgj.k gy djrs gSa &

mnkgj.k%&7- ,d o`Ùk dh f=T;k 20 lseh- gSA nks cjkcj vkSj lekarj thokvksa ds chp dh nwjh

24 lseh- gSA thok dh yackbZ Kkr dhft,A

gy%&

OM = ON ---- (i) ¼cjkcj thok,¡ dsUnz ls cjkcj nwjh

ij gksrh gSaA½

MN = OM + ON

MN = OM + OM     (i) ls

24 = 2 OM

OM = 12 lseh-

OA = 20 lseh-

OAM  esa]
2 2 2OA OM AM 
2 2 2AM OA OM 

     2 220 12 
     = 400 - 144

         =  256

 AM  =  16

vr% thok dh yackbZ AB 2 AM 

      2 16 
                                                       = 32 lseh-

mnkgj.k%&8- ,d o`Ùk dh 6 lseh- rFkk 8 lseh- yach nks thok,¡ AB vkSj CD lekarj gSa vkSj

dsUnz dh foijhr fn’kk esa fLFkr gSaA ;fn AB vkSj CD ds chp dh nwjh 7 lseh- gks] rks òÙk dh

f=T;k Kkr dhft,A

vkd̀fr&39
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gy%&   ;gk¡ AB = 6  lseh-

1
AN AB

2


    
1

6
2

 

AN 3 lseh-

¼dsUnz ls thok ij Mkyk x;k yac thok dks lef}Hkkftr djrk gSA½

blh izdkj CD = 8 lseh

1
CM CD

2


    
1

8 4
2

   lseh-

OAN  esa
222 ANONOA 

 22 2OA 7 x 3   (MN=7CM, ekuk OM=x rc ON=7-x)

OCM  essa]
OC2=OM2+CM2

2 2 2OC x 4 

 OA OC ¼,d gh òÙk dh f=T;k,¡½

 2 2OA OC

vr%  2 2 2 27 x 3 x 4   

2 2x 14x 58 x 16   

14x 16 58   -

14x = 42

x = 3 lseh-

vr% òÙk dh f=T;k

 22 2OA 7 x 3  

      2 27 3 3  

-       = 16 + 9

         =  25

OA  = 5 lseh-

o`Ùk dh f=T;k OA  = 5 lseh-

vkd̀fr&40
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iz’ukoyh 2

1- ,d òÙk dh nks thok,¡ AB vkSj AC cjkcj gaSA fl) dhft, fd òÙk dk dsUnz BAC
ds lef}Hkktd ij fLFkr gSA

2- 10 lseh- vkSj 24 lseh- dh nks lekarj thok,¡ òÙk ds dsUnz ds foijhr vksj gSaA thokvksa
ds chp dh nwjh 17 lseh- gSA òÙk dk O;kl Kkr dhft,A

3- ,d òÙk dk dsUnz O gS RkFkk APD  dk dks.k lef}Hkktd

PO gS ¼nsf[k, vkd`fr&41½A fl) dhft, AB=CD.

4- nks òÙk gSa ftudk dsUnz O vkSj C gS rFkk f=T;k Øe'k% 13
lseh- vkSj 3 lseh- gS ¼nsf[k, vkd`fr&42½A ;fn OC dk
yaclef}Hkktd] cM+s òÙk dks A vkSj B ij feyrk gS rks

ABdh yackbZ Kkr dhft,A

5- vkd`fr&43 esa dsUnz O  okys ,d òÙk esa AB vkSj CD nks

leku thok,¡ fcanq E  ij ledks.k ij feyrh gSA ;fn

PvkSj Q thok AB  vkSj CD ds e/; fcanq gksa rks fl)

dhft, fd OPEQ ,d oxZ gSA

o`Ùk ds pki }kjk o`Ùk ds dsUnz ij varfjr dks.k &

o`Ùk ij dksbZ nks fcUnq A vkSj B gksa rks o`Ùk nks pkiksa esa c¡V tkrk

gS A  y?kq pki AB ds var fcanq A vkSj B dks dsUnz O ls feykb,A pki

AB  ds }kjk dsUnz ij cuk AOB  dsUnzh; dks.k dgykrk gSA iqu% oÙ̀k

ij nks fcanq P vkSj Q bl izdkj ysrs gSa fd muls cus y?kq pki PQ dh

yackbZ] y?kq pki AB ls vf/kd gks rFkk og dsaUnz O ij POQ Ckukrk

gks ¼nsf[k, vkd`fr&44½A D;k pki dh yackbZ rFkk pki }kjk dsUnz ij

cuk, x, dks.k eas dksbZ laca/k ns[k ik jgs gSa\ vkdf̀r&44 esa vki ns[k ldrs gSa fd pki dh

yackbZ vfèkd gksus ij dsUnz esa cuk dks.k Hkh vf/kd gksrk gSA

vkd̀fr&44

P

A B

Q

O

F

A

O

D

C

B

E

P

vkd̀fr&41

A

B

C

O

vkd̀fr&42

 vkdf̀r&43

O

D

C

B

QP 90º
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vkd̀fr&45

    lkspsa ,oa ppkZ djsa

,d o`Ùk ds y?kqpki APB  dk va’k eki ¼vkd`fr&45½ x  gks rks nh?kZ pki AMB

dk va’k eki ¼360 x  ½ gksrk gSA D;ksa\

o`Ùk ds pki ds var fcanqvksa dks o`Ùk dh ’ks"k ifjf/k esa fLFkr fdlh fcanq ls feykb,A

tSls vkdf̀r&46 esa fn[kk;k x;k gS rc ACB  pki APB }kjk ifjf/k ds C fcanq ij cuk;k

x;k dks.k dgykrk gSA

vkb, vc ge ,d pki }kjk dsUnz ij varfjr dks.k rFkk o`Ùk ds  ifjf/k ds ’ks"k Hkkx

ds fdlh fcanq ij varfjr dks.k esa laca/k ns[krs gaSA

izes; & 7

dFku & òRr ds fdlh pki }kjk dsUnz ij varfjr dks.k] o`Ùk ds ifjf/k ds ’ks"k Hkkx ds fdlh

fcanq ij varfjr dks.k dk nqxquk gksrk gSA

Kkr gS & òÙk ds ,d pki PQ }kjk dsUnz ij cuk dks.k POQ  vkSj ’ks"k ifjf/k ds R fcanq

ij cuk dks.k PRQ  gSA

fl) djuk gS & POQ 2 PRQ  

jpuk & fcanq R dks dsUnz O ls feykrs gq, M rd vkxs c<+k;kA

miifÙk &

POR  esa]

    OP = OR ¼,d gh òÙk dh f=T;k,¡½

OPR ORP  ¼f=Hkqt dh cjkcj Hkqtkvksa ds lEeq[k

dks.k cjkcj gksrs gaSA½

POM OPR ORP   ¼cfg"dks.k izes;½

POM 2 ORP   -----------¼1½

QOR  esa]

   OQ=OR  ¼,d gh òÙk dh f=T;k,¡½

OQR ORQ    ¼f=Hkqt dh cjkcj Hkqtkvksa ds lEeq[k dks.k½

QOM ORQ OQR     ¼cfg"dks.k izes;½

QOM 2 ORQ    -------------¼2½

vr% POM QOM 2 ORP 2 ORQ      -------------¼1½ o ¼2½ dks tksM+us ij

vkd̀fr&47

        vkd`fr&46
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 POQ 2 ORP ORQ   

POQ 2 PRQ  

vkb, vc ge izes; ¼7½ dh ,d fLFkfr ij fopkj djrs gSa tc pki ,d v)Zo`Ùk gksA

izes; & 8

dFku & o`Ùk dh ifjf/k ds fdlh fcanq ij O;kl }kjk varfjr dks.k ledks.k gksrk gSA

Kkr gS & o`Ùk ij O;kl }kjk varfjr dks.k LNM gSA

fl) djuk gS & LNM 90  
miifRr & LOM 180   ¼ljy js[kk½

LOM 2 LNM   ¼izes; 7 ls½

 2 LNM 180  

;k
180

LNM 90
2


   

vr% ge dg ldrs gSa fd ,d òÙk dh ifjf/k ds fdlh fcanq ij O;kl }kjk varfjr dks.k

ledks.k gksrk gSA

mnkgj.k%&9- vkd`fr&49 esa O òÙk dk dsUnz rFkk OPR 30   rFkk OQR 40  gSA rc

POQ Kkr dhft,A

gy%& POQ  esa]

OP = OR ¼,d gh òÙk dh f=T;k,¡½

 OPR ORP 30    ¼lef}ckgq f=Hkqt ds dks.k½

blh izdkj OQR es]a

OQR ORQ 40    

vr% PRQ ORP ORQ   

30 40  

PRQ 70  

 POQ 2 PRQ   ¼dsUnz ij cuk dks.k ’ks"k [k.M esa cus dks.k

dk nqxquk gksrk gSA½

POQ 2 70 140     

mnkgj.k%&10- vkdf̀r&50 eas AB o`Ùk dk O;kl vkSj O dsUnz gSA ;fn OAP 50    rks

 vkdf̀r&48

300 400

vkd̀fr&49
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OPB  Kkr dhft,A

gy%&  AOP  esa

OA = OP ¼,d gh òÙk dh f=T;k,¡½

 OAP OPA 50   

APB 90   ¼O;kl }kjk varfjr dks.k½

vr% APB OPA OPB  

90 50 OPB  

 OPB 40  

djds ns[ksa

nh xbZ vkdf̀r;kas esa x dk eku Kkr dhft,

vkb, vc ge òÙk ds ,d gh [k.M eas cus dks.kksa ds chp laca/k ns[krs gaSA

izes; & 9

dFku & o`Ùk ds ,d gh [k.M esa cus dks.k vkil esa cjkcj gksrs gSaA

Kkr gS & o`Ùk dk dsUnz O,  o`Ùk ds ,d gh [k.M esa cus ACB  vkSj ADB  gSa

fl) djuk gS &  ACB ADB 
miifÙk & AOB 2 ACB    ¼pwafd o`Ùk ds fdlh pki }kjk dsUnz ij varfjr

dks.k òÙk dh ifjfèk ds 'ks"k Hkkx ds fdlh fcUnq ij varfjr dks.k dk

nqxquk gksrk gSA½

AOB 2 ADB  
vr% 2 ACB 2 ADB  

ACB ADB 
vr% ge dg ldrs gSa fd o`Ùk ds ,d gh [k.M esa cus dks.k vkil esa cjkcj gksrs gSaA

500

vkd̀fr&50

A

120º

x

O

P

B

A

120º

x

D

B

C
80º 20

º

M

240º

x

O

P

N

A
O

B

50º x C

vkd̀fr&51 vkd̀fr&52 vkd̀fr&53    vkd`fr&54

vkd̀fr&55

D C
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djds ns[ksa

nh xbZ vkdf̀r esa x vkSj y dk eku Kkr dhft,

mnkgj.k%&11- vkdf̀r&58 esa CAB 25  vkSj ADB 35    gSaA rc ABC  Kkr

dhft,A

gy%& ;gk¡ vkdf̀r esa ADB ACB   ¼,d gh òÙk[k.M ds dks.k½

 ACB 35  

ABC  esa]

ABC ACB CAB 180    

ABC 35 25 180     
o oABC=180 - 60

ABC 120  

mnkgj.k%&12- fl) dhft, fd lef}ckgq f=Hkqt dh cjkcj Hkqtkvksa esa ls fdlh ,d Hkqtk dks

O;kl ekudj [khapk x;k òÙk f=Hkqt ds vk/kkj dks lef}Hkkftr djrk gSA

gy%& ABC  esa  AB = AC rFkk AB dks O;kl ekudj [khapk x;k o`Ùk BC dks fcaanq D ij

dkVrk gSA

pw¡fd òÙk ij O;kl }kjk cuk dks.k ledks.k gksrk gSA

   ADB 90  
ijUrq ADB ADC 180   

90 ADC 180  

ADC 90  

ADB  vkSj ADC  esa]

y

x

vkd̀fr&56

A

O

B

60º

x D
y

C

vkd̀fr&57

vkd̀fr&58

vkd̀fr&59
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AB AC ¼fn;k gS½

AD AD ¼mHk;fu"B Hkqtk½

vkSj ADB ADC 90   

 ADB ADC   ¼ledks.k&d.kZ&Hkqtk lokZaxlerk½

    BD = DC

iz'ukoyh 3

1- vkdf̀r&59 esa] O o`Ùk dk dsUnz gS] PQ ,d thok gSA ;fn PRQ =50gks rks

OPQ Kkr dhft,A

O

50º

P Q

R

vkd̀fr&60

2- vkdf̀r esa PBO  dk eku Kkr dhft, ;fn AOB =50  rFkk 75PQB   gSA

O

B

50
º 75º

A

Q

P

vkd̀fr&61

3- vkdf̀r esa x dk eku Kkr dhft,A O o`Ùk dk dsUnz gSA

A C

O

x

B

70º

vkd̀fr&62
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4- ;fn O òÙk dk dsUnz gS rks x dk eku Kkr dhft,A

S

Q

130º

R

x

P
O

vkd̀fr&63

5- ;fn O o`Ùk dk dsUnz gS rks nh xbZ vkd`fr eas x dk eku Kkr dhft,A

A

45º

C

x

D

60º
B

O

vkd̀fr&64

6- vkdf̀r esa ABC  dk eku Kkr dhft,A

C

O

A

120º

B

vkd̀fr&65

7- vkdf̀r esa x dk eku Kkr dhft, RkFkk fl) dhft, fd AD BC .

A

C

x

D

B

O

50º

vkd̀fr&66

8- vkd`fr esa] O o`Ùk dk dsUnz rFkk OD AB  ;fn OD=5 lseh- gks rks AC dk eku
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Kkr dhft,A

A

C

D B

O

vkd̀fr&67

pØh; prqHkZqt

vkius ns[kk gS fd rhu vlajs[k fcUnqvksa ls gksdj ,d vkSj dsoy

,d gh o`Ùk [khapk tk ldrk gSA D;k ge pkj vlajs[k fcanqvksa ¼ftuesa dksbZ

rhu fcanq lajs[k ugha gSa½ dks ysdj ,d o`Ùk [khap ldrs gSa\ dksbZ rhu vlajs[k fcanq P, Q, R

ysdj ,d o`Ùk [khapus ij gesa pkSFks fcanq S dh fLFkfr fuEu izdkj izkIr gks ldrh gSA

   fLFkfr I  fLFkfr II       fLFkfr III

vkd̀fr&68

fLFkfr I esa fcanq S o`Ùk ds ckg~; Hkkx esa] fLFkfr II esa o`Ùk ij rFkk fLFkfr III esa o`Ùk

ds vUr% Hkkx esa fLFkr gSA vr% ge dg ldrs gaS fd pkj vlajs[k fcanq ls gksdj ,d o`Ùk

[khapus ij pkjksa fcanq ,d òÙk esa gks ldrs gaS vkSj ugha HkhA

mijksDr vkd̀fr esa fcanq P, Q, R, S dks feykus ij prqHkqZt izkIr gksxkA ¼nsf[k, vkd̀fr&69½

   fLFkfr I      fLFkfr II       fLFkfr III

vkd̀fr&69
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fLFkfr II  esa izkIr prqHkqZt PQRS ds pkjkas 'kh"kZ o`Ùk ij fLFkr gSaA ;fn fdlh prqHkqZt

ds pkjksa 'kh"kZ ,d òÙk ij fLFkr gksrs gSa rks og pØh; prqHkqZt dgykrk gSA D;k bl prqHkqZt

dk dksbZ fo'ks"k xq.k gksrk gS tks vU; prqHkqZt eas lkekU;r% ugha gksrk gS\

djds ns[ksa
fdlh Hkh f=T;k dk ,d o`Ùk [khafp,A òÙk ij dksbZ pkj fcanq ysdj prqHkqZt cukb,A

muds lEeq[k dks.kksa dks eki dj mudk ;ksxQy Kkr dhft,A

vki ik,¡xs fd ,slk prqHkqZt ftlds pkjksa 'kh"kZ òÙk ij gks muds lEeq[k dks.kksa dk ;ksxQy

180gksrk gSA

vkb, vc ge mijksDr dFku dk rkfdZd #i Kkr djsaxsA

izes; & 10

dFku & pØh; prqHkq Zt ds lEeq[k dks.kksa dk ;ksxQy

180gksrk gSA

Kkr gS & ABCD ,d pØh; prqHkqZt gSA

fl) djuk gS & A C B D 180     
jpuk & O ls A vkSj C dks feykb,A

miifÙk & pki ABC dk dsUnz ij cuk dks.k AOC 2 ADC   ¼i½

pki CDA dk dsUnz ij cuk dks.k COA 2 ABC   ¼ii½

vr%  AOC COA 2 ADC ABC    

 360 2 D B   

360
B D

2


  

B D 180   
prqHkqZt ABCD e]sa

A C B D 360     

A C 180 360     

A C 180   
vr% ge dg ldrs gSa fd pØh; prqHkqZt ds lEeq[k dks.kksa dk ;ksxQy 180  gksrk gSA

 D;k bl dFku dk foykse  Hkh lR; gS\ gk¡] ;fn fdlh prqHkqZt ds lEeq[k dks.kksa ds fdlh

,d ;qXe dk ;ksx 180gks rks prqHkqZt pØh; prqHkqZt gksrk gS] vFkkZr~ prqHkqZt ds pkjksa 'kh"kZ ls

gksdj ,d o`Ùk [khapk tk ldrk gSA

vkd̀fr&70
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mnkgj.k%&13- nh xbZ vkdf̀r&71 esa x  dk eku Kkr dhft,A

gy%& 180CA  ¼pØh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx 180 gksrk gSA½

18060x

120x

mnkgj.k%&14- nh xbZ vkd`fr&72 esa x dk eku Kkr dhft,A

gy%& 90ABD  ¼òÙk ij O;kl }kjk cuk dks.k½

60

120180

1803090

180

DAB

DAB

DAB

DABBDAABD

180DABDCB  ¼pØh; prqHkqZt ds lEeq[k dks.kksa dk ;ksx½

120

18060

x

x

mnkgj.k%&15- f=Hkqt ABC ds Hkqtk BC ij fcanq P bl izdkj fLFkr gS fd AB=AP A fcanq A

vkSj C ls Øe'k% BC vkSj PA ds lekarj js[kk,¡ [khaps tks fcanq D ij feysa ¼nsf[k, vkd`fr&73½A

fl) dhft, fd ABCD ,d pØh; prqHkqZt gSA

gy%&  ABP  esa

 AB=AP ¼fn;k gS½

vr% APBABP

¼leku Hkqtk ds lEeq[k dks.k½

 AP I ICD rFkk ADI IBC ¼fn;k gS½

vr% APCD ,d lekarj prqHkqZt gSA

ADCAPC
¼lekarj prqHkZt ds lEeq[k dks.k½

 pwafd 180APCAPB ¼js[kh; ;qXe vfHkx`ghr ls½

180ADCABP ¼ ABPAPB  vkSj ADCAPC ½

fdlh prqHkqZt ds lEeq[k dks.kksa ds fdlh ,d ;qXe dk ;ksx 180  gks rks prqHkZqt] pØh;
prqHkqZt gksrk gSA

Xo

vkd̀fr&72

vkd̀fr&71

         vkd̀fr&73
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iz'ukoyh 4

1- nh xbZ vkd`fr esa AB I ICD  ;fn 80DAB rks prqHkZt ds 'ks"k var%dks.kksa dk eku

Kkr dhft,A

A

C

B

D

80º

 vkdf̀r&74

2- nh xbZ vkdf̀r esa QRS rFkk QTS  Kkr dhft,A

3- nh xbZ vkd``fr esa ABCD  ,d pØh; prqHkZqTk gS ftldh Hkqtk AB o`Ùk dk O;kl gSA

;fn 150ADC gks rks BAC  Kkr dhft,A
D

O

150º

C

BA

vkd̀fr&76

4- nh xbZ vkd`̀fr esa x  dk eku Kkr dhft,A

O

B

124º
D

C x

A

vkd̀fr&77

vkd̀fr&75
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 5- ,d òÙk dh nks lekarj thok,¡ PQ  vkSj RS  gSa rFkk js[kk,¡ RP vkSj SQ  ] fcanq M

ij izfrPNsn djrh gSa¼nsf[k, vkd`fr&78½A

fl) dhft, fd MP = MQ

R

Q

S

M

P

vkd̀fr&78

6- nh xbZ vkdf̀r esa PQ  v)Zo`Ùk dk O;kl gSA ;fn 60PQR rFkk 40SPR gks

rks QPR  vkSj PRS  dk eku Kkr dhft,A

40º
60º

O QP

S
R

vkd̀fr&79

7- ;fn ,d pØh; prqHkZqt ds fod.kZ o`Ùk ds O;kl gksa rks fl) dhft, fd og ,d vk;r

gksxkA

8- vkd`fr&80 esa PQRS ,d prqHkqZt gSA ;fn P QRY    gS rks fl) dhft, fd

PQRS ,d pØh; prqHkqZt gSA

9- ;fn ,d leyac prqHkqZt dh vlekUrj Hkqtk,¡ cjkcj gksa rks fl) dhft, fd og

pØh; prqHkqZt gksxkA

vkd̀fr&80
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o`Ùk dh Li'kZ js[kk,¡ vkSj Nsnd js[kk,¡

dkxt ij fdlh Hkh f=T;k dk

òÙk rFkk ,d js[kk l ysa tSls vkd̀fr&81

esa fn[kk;k x;k gSA vc js[kk l ds

lekUrj dqN js[kk,¡ [khafp,A

nh xbZ vkd`fr&82 esa js[kk m vkSj o`Ùk

esa nks mHk;fu"B fcanq A, B gSa A blh izdkj js[kk

l  vkSj òÙk esa nks mHk;fu"B fcanq C, D  gSaA js[kk

n vkSj òÙk esa dsoy ,d gh mHk;fu"B fcanq E gS

rFkk js[kk p vkSj o`Ùk esa dksbZ mHk;fu"B fcanq ugha

gSA

ge ns[krs gSa fd dksbZ js[kk fdlh o`Ùk ds

lkis{k fuEu rhu fLFkfr;ksa esa gks ldrh gSA

vkd̀fr&83 (i) esa js[kk l òÙk dks izfrPNsn

ugha djrh vFkkZr~ js[kk l o òÙk dk dksbZ Hkh

mHk;fu"B fcanq ugha gSA

vkd`fr&83 (ii) eas js[kk l  o`Ùk dks nks

fHkUu fcanqvksa ij izfrPNsn djrh gS vFkkZr~ js[kk l

vkSj o`Ùk esa nks mHk;fu"B  fcanq P vkSj Q gaSA bl fLFkfr esa ge l dks òÙk dh Nsnd js[kk dgrs

gSaA

vkd`fr&83 (iii) esa js[kk l vkSj òÙk dks ,d fcaanq ij dsoy Li'kZ djrh gS vFkkZr~ js[kk

l vkSj o`Ùk esa ,d gh mHk;fu"B fcanq M gSA blh fLFkfr esa ge js[kk l dks òÙk dh Li'kZ js[kk rFkk





O

vkd̀fr&81

E


C D

A B

vkd̀fr&82





O

P Q



O

M

vkd̀fr&83
(i)    (ii) (iii)
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mHk;fu"B fcanq M dks Li'kZ fcanq dgrs gSaA

vkd`fr&84 esa js[kk l  òÙk dks nks fcanqvksa P  o Q  ij izfrPNsn dj

jgh gSA js[kk  l  dks fcanq P ij fLFkj j[krs gq, fdlh vkdf̀r&84 esa js[kk l

o`Ùk dks nks fcanqvksa P  o Q  ij izfrPNsn dj jgh gSA js[kk  l  dks fcanq P ij

fLFkj j[krs gq, fdlh Hkh ,d fn'kk esa yxkrkj ?kqekrs tkus ij ,d fLFkfr ,slh

gksxh fd izfrPNsnh fcanq] fcanq P  ij laikrh gks tkrk gSA bl fLFkfr esa Nsnd

js[kk dks ge òÙk dh Li'kZ js[kk dgrs gSaa vkSj fcanq P dks Li'kZ fcanqA

fdlh òÙk dh Li'kZ js[kk] Nsnd js[kk dh ,d fof'k"V n'kk gS tc

laxr thok ds nksuksa fljs laikrh gks tk,¡A vFkkZr fdlh o`Ùk dh Li'kZ js[kk og

js[kk gS tks o`Ùk dks ,d fcanq ij Li’kZ djrh gSA

lkspsa o ppkZ djsa

  òÙk ij fLFkr fdlh fcanq ij ,d gh Li'kZ js[kk [khaph tk ldrh gSA D;ksa\

djds ns[ksa

uhps nh xbZ vkdf̀r esa izfrPNsnh js[kk] Nsnd vkSj Li'kZ js[kkvkas dks igpku dj viuh

dkih esa muds uke fy[ksaA

Li'kZ js[kk rFkk Li'kZ fcanq ls gksdj tkrh gqbZ f=T;k

,d fcanq o ,d js[kk ds chp dh nwjh ¼tc fcanq js[kk esa u gks½ U;wure rc gksrh gS tc

og yacor gksrh gSA D;k Li'kZ fcanq ls dsUnz dh nwjh U;wure gksxh vFkkZr~ Li'kZ fcanq ls tkus

okyh f=T;k Li'kZ js[kk ij yac gksxh\

O

Q

l

Q1

Q2

Q3

Q

vkd̀fr&84

l
m

n

o

p

q

r

s

vkd̀fr&85
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izes; & 11

o`Ùk dh Li’kZ js[kk ij] Li’kZ fcanq ls tkus okyh f=T;k yac gksrh gSA

Kkr gS & ,d o`Ùk dk dsUnz O gS rFkk Li'kZ js[kk

AB Li'kZ fcanq P ij òÙk dks Li'kZ djrh gSA

fl) djuk gS & OP AB
jpuk & AB ij P ds vfrfjDr vU; fcanq Q, R,

S yhft, vkSj dsUnz O ls feykb,A

miifÙk & fcanq Q, R, S o`Ùk ds ckgj fLFkr gaS] òÙk

ds ckg~; Hkkx esa fLFkr fcanq dh dsUnz ls nwjh f=T;k

ls cM+h gksrh gSA vr% OP dh yackbZ OQ, OR, OS

esa izR;sd ls NksVh gksxhA vr% nwjh OP] fcanq O ls AB ds vU; fcanqvksa ls U;wure nwjh ij gSSA

 OP AB

ge bl rF; dk mi;ksx o`Ùk ds fdlh fcanq ij Li'kZ js[kk [khapus esa djrs

gSa tc gesa o`Ùk dk dsUnz fcanq Kkr gksA

o`Ùk ds ckgj fLFkr fcUnq ls fdruh Li'kZ js[kk,¡&

o`Ùk ds ckg~; Hkkx esa

,d fcanq P yhft,A òÙk ij

fcanq P ls Li'kZ js[kk,¡ [khapus

dk iz;Ru dhft, ¼nsf[k,

vkd`fr&87½A vki ik,¡xs fd

o`Ùk ds ckgj fLFkr fcanq ls

o`Ùk ij nks vkSj dsoy nks

Li'kZ js[kk,¡ [khap ldrs gSaA

ckg~; fcanq P ls òÙk ds Li'kZ

fcanq rd dh nwjh dks] Li'kZ

js[kk dh yackbZ dgrs gSaA

vkd`fr esa D;k PS vkSj PT esa

dksbZ laca/k gS\ PS vkSj PT dh yackb;k¡ ekiasA vki ik,¡xs fd PS = PT A vkb, bl rF;

dh iqf"V ds fy, miifÙk ns[krs gSaA

A S R P Q B

O

vkd̀fr&86

O

S

P 

vkd̀fr&87
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izes; & 12

cká fcanq ls o`Ùk ij [khaph xbZ Li'kZ js[kkvksa dh yackb;k¡

cjkcj gksrh gaSA

Kkr gS & AP vkSj AQ  cká fcanq A ls o`Ùk ij [khaps x,

nks Li'kZ js[kk[k.M gaSA

fl) djuk gS & AP = AQ

jpuk & o`Ùk ds dsUnz O ls A ,P, Q dks feykb,A

miifÙk & OPA rFkk OQA  es]a

OP = OQ

¼,d gh òÙk dh f=T;k,¡½

OA = OA ¼mHk;fu"B Hkqtk,¡½

APO AQO 90    ¼Li'kZ fcanq ls tkrh gqbZ f=T;k] Li'kZ js[kk ij yac

gksrh gSA½

OPA OQA   ¼ledks.k&d.kZ&Hkqtk lokZaxlerk½

vr% AP = AQ ¼lokZaxle f=Hkqt ds laxr Hkkx½

mijksDr izes; dh miifÙk esa OPA OQA    vr% OAP OAQ    vki dg

ldrsa gSa fd o`Ùk dk dsUnz PAQ ds dks.kk)Zd ij fLFkr gSA bl rF; dk mi;ksx ,sls òÙk

[khapus esa fd;k tk ldrk gS tks nks izfrPNsnh js[kkvksa dks Li'kZ djrk gSA fo'ks"k :i ls ,d

,slk òÙk Hkh [khapk tk ldrk gS tks f=Hkqt dh rhuksa Hkqtkvksa dks Li'kZ djsxkA bl òÙk dks

f=Hkqt dk var%o`Ùk vkSj blds dsUnz dks f=Hkqt dk var%dsUnz dgk tkrk gSA

mnkgj.k%&16-  nh xbZ vkd`fr&89 esa OP = 13 lseh- rFkk òÙk dh f=T;k 5 lseh- gSA fcanq P

ls o`Ùk ij [khaph xbZ Li'kZ js[kk PT rFkk PS dh yackbZ Kkr dhft,A

gy%& OPT  es]a

OTP 90  
ledks.k OPT esa

2 2 2OP OT PT 
;k 2 2 213 5 PT 
;k 2 2 2PT 13 5 

2PT 169 25 
2PT 144

PT = 12 lseh-

O

P

A 

vkd̀fr&88



O

T

P

vkd̀fr&89
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ge tkurs gSa fd

PS = PT

vr% PS = 12 lseh

vr% Li'kZ js[kk PT = PS = 12 lseh-

mnkgj.k%&17- nh xbZ vkd̀fr&90 esa O o`Ùk dk dsUnz gS rFkk PA vkSj PB o`Ùk dh Li'kZ js[kk,¡

bl izdkj gSa APB 60  gks rks AOB  dk eku Kkr dhft,A

gy%& prqHkqZt AOPB esa]

OAP OBP 90   
rFkk OAP APB PBO AOB 360     

90 60 90 AOB 360    

240 AOB 360  

AOB 360 240   

AOB 120  

mnkgj.k%&18- nh xbZ vkd`fr&73 esa P, Q rFkk R ,d òÙk ds cká fcanq gSa] ftldk dsUnz

O gSA Li'kZ js[kk PA, QB rFkk RC dh yackb;k¡ Øe'k% 3 lseh]]4 lseh] vkSj 5 lseh] gaSA

PQR dk ifjeki Kkr dhft,A

gy%& òÙk ds cká fcanq ls òÙk ij [khaph xbZ Li'kZ js[kkvksa dh yackbZ;k¡ cjkcj gksrh gaSA

 PC = PA = 3 lseh-

QA = QB = 4 lseh-

RB = RC = 5 lseh-

PQ = PA + AQ

PQ =  3 + 4 = 7 lseh-

QR = QB + BR

QR= 4 + 5 = 9 lseh-

 PR = PC + CR

 PR = 3 + 5 = 8 lseh-

vr% PQR dh ifjeki = PQ + QR + PR

     = 7 + 9 + 8 lseh-

     = 24 lseh-



O

A

B

P

vkd̀fr&90

vkd̀fr&91

P R

Q

 O

A

B

 3lseh- 

5lseh-

4  lseh-
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mnkgj.k%&19- dsUnz O okys o`Ùk ij] ,d cká fcanq T ls nks Li'kZ js[kk,¡ TP rFkk TQ [khaph

xbZ gSaA fl) dhft, fd PTQ 2 OPQ   gSA

gy%& ekuk PTQ 

TP = TQ ¼izes; 12 ls½

vr% TPQ  ,d lef}ckgq f=Hkqt gS ftlesa
oTPQ+ TQP=180 - θ 

     o1
TPQ= TQP= (180 - θ)

2
 

o 1
TPQ=90 - θ

2


 OPT 90   gSA ¼izes; 11 ls½

       OPQ OPT TPQ   

o 1
=90 - 90 - θ

2
 
 
 



1
= θ

2

1
PTQ

2
 

vr% PTQ 2 OPQ      fl) gqvkA

thok ds [k.M

PQ ,d òÙk dh thok gS vkSj R o`Ùk ds vanj PQ

ij fLFkr ,d fcanq gSA rc ;g dgk tkrk gS fd fcanq R

thok PQ dks nks [k.Mksa PR vkSj RQ esa var% foHkkftr

djrk gSA blh izdkj ;fn S o`Ùk ds ckgj js[kk PQ ij

fLFkr ,d fcanq gks rc ;g dgk tkrk gS fd fcanq S thok

PQ dks nks [k.Mksa SP vkSj SQ esa cká foHkkftr djrk gSA

Li’kZ js[kk vkSj Nsnd js[kk ds chp laca/k

geus òÙk ds cká fcanq ls [khaph x;h nks Li'kZ js[kkvksa ds chp laca/k ns[kk gS A D;k

o`Ùk ds cká fcanq ls [khaph x;h Nsnd js[kk rFkk Li'kZ js[kk esa dksbZ laca/k gS\

O

P

Q



vkd̀fr&92





O

QP

vkd̀fr&93
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izes; & 13

dFku & ;fn PAB o`Ùk dh Nsnd js[kk gks tks o`Ùk dks A vkSj B ij izfrPNsn djrh gS vkSj

PT ,d Li'kZ js[kk[k.M gks rks  2PA PB PT 

fn;k gS & òÙk dh Nsnd js[kk PAB tks o`Ùk dks A vkSj B ij izfrPNsn djrh gS vkSj PT

ij Li'kZ js[kk[k.M gSA

fl) djuk gS & 2PA PB PT 
jpuk & AB ij yac OL [khafp,A OP,

OT vkSj OA dks feykb,A

miifÙk &

  PA PB PL AL PL LB   

    PL AL PL AL  

¼dsUnz ls thok ij Mkyk x;k yac thok dks  lef}Hkkftr djrk gS½

   2 2PL AL 

   2 2 2PL OA OL   ¼ikbFkkxksjl izes; ls½

  2 2 2PL OA OL  
  2 2 2PL OL OA   ¼ OPL esa ikbFkkxksjl izes; ls½

  2 2OP OA 
  2 2OP OT  ¼OA = OT = f=T;k½

  2PT ¼ikbFkkxksjl izes; ls½

     2PA PB PT 

djds ns[ksa

;fn fdlh o`Ùk dh thok,¡ ,d nwljs dks òÙk ds varxZr ;k cfgxZr izfrPNsn djrh

gaS rks fdlh ,d thok ds [k.Mksa ls cuus okys vk;r dk {ks=Qy nwljh thok ds [k.Mksa ls

cuus okys vk;r ds {ks=Qy ds cjkcj gksrk gS vFkkZr~ PA PB PC PD  



O

B

P

vkd̀fr&94

B

P

vkd̀fr&95

B

P

vkd̀fr&96
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mnkgj.k%&20- AB rFkk CD o`Ùk dh nks thok,¡ gS] tks fcanq P ij o`Ùk dks var%Hkkx esa dkVrh

gSaA ;fn PA = 2 lseh-] PB = 3 lseh-] rFkk PC = 4 lseh-] gS rh PD dh yackbZ Kkr dhft,A

gy%& fn;k gS]

 PA = 2 lseh-] PB = 3 lseh-] rFkk PC = 4 lseh-]

ekuk PD x lseh-

ge tkurs gSa fd PA PB PC PD  
     2 3 4 x  

           
6

x
4



            x 1.5 lseh-

          PD = 1.5 lseh-

mnkgj.k%&21- thok,¡ PQ rFkk RS o`Ùk ds ckgj ,d fcanq M ij ,d nwljs dks dkVrh gSaA

;fn MQ = 3 lseh- MP = 8 lseh-] rFkk MS = 4 lseh- gS] rks MR vkSj thok RS dh yackbZ Kkr

dhft,A

gy%& fn;k x;k gS] MQ = 3 lseh- MP = 8 lseh-] rFkk MS = 4 lseh-

ekuk MR x lseh-

ge tkurs gaS fd MQ MP MS MR  

3 8 4 MR  

24
MR

4


MR = 6 lseh

   thok RS = MR - MS

        = 6 - 4

      thok = 2 lseh-

mnkgj.k%&22- nh xbZ vkd`fr&99 esa PA = 4 lseh- rFkk PB = 9 lseh- rks PT dh yackbZ Kkr

dhft,A

gy%& ge tkurs gaS fd 2PA PB PT 
24 9 PT 

2PT 36
 PT = 6 lseh-



O
B

P

vkd̀fr&97

vkd̀fr&98



O

R

P



O

B

P

vkd̀fr&99
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,d Li'kZ js[kk rFkk thok }kjk cuk, x, dks.k

ekuk ,d òÙk dk dsUnz O gS rFkk AB bl o`Ùk ds fcanq P ij Li'kZ js[kk gSA fcanq P

ls o`Ùk dh thok PQ [khafp, A nh?kZ pki PQ esa ,d fcanq R yhft,A

nh?kZ pki PRQ] thok PQ }kjk cuk;k x;k o`Ùk[kaM dk ,dkarj òÙk[kaM dgykrk gSA

vkd`fr&100 esa] QPB x    gks rks OPQ 90 x    ¼D;ksa \½

      OPQ OQP 90 x                 ¼ OP OQ  f=T;k½

POQ esa

   POQ 180 90 x 90 x          

 180 180 2x    

2x 

1
PRQ POQ

2
  

1
2x

2
  

x 
vr% ge dg ldrs gaS fd **fdlh thok }kjk] nh xbZ Li'kZ js[kk ds lkFk muds Li'kZ

fcanq ij cuk dks.k] ml thok }kjk ,dkUrj òÙk[k.M esa cus dks.k ds cjkcj gksrk gSA**

;g Hkh ,d izes; gS ftldk mi;ksx o`Ÿk dh Li’kZ js[kk [khapus esa djrs gSa tc òŸk ds

dsUnz dk irk u gksA

mnkgj.k%&23- nh xbZ vkd`fr&101 eas PQ òŸk dh Li'kZ js[kk gS ;fn AOB òÙk dk O;kl

gS rFkk SAB 50  gS rks ASP  Kkr dhft,A

gy%& BSQ SAB 50   

¼,dkUrj o`Ùk[k.M ds ifj.kke }kjk½

ASB 90  

¼O;kl }kjk cuk dks.k½

ABS ASB BAS 180    

ABS 90 50 180     

ABS 40  

 ASP ABS  ¼,dkUrj o`Ùk[k.M ds ifj.kke }kjk½

 ASP 40  

vkd̀fr&100

x

        vkd̀fr&101
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mnkgj.k%&24- Li'kZ js[kk MN o`Ùk dks fcanq P ij Li'kZ djrh gSA PQ thok bl izdkj gS fd

QPN 52  rc POQ  dk eku Kkr dhft, tg¡k O o`Ùk dk dsUnz gSA

gy%& fcanq R o`Ùk dh ifjf/k ij ,d fcanq gS dsUnz O dks  P vkSj Q ls feyk,A blh izdkj R

dks  P rFkk Q lsA

QPN PRQ 52     ¼pw¡fd fdlh thok }kjk] nh xbZ Li'kZ js[kk ds lkFk muds

Li'kZ fcanq ij cuk dks.k] ml thok

}kjk ,dkUrj òÙk[k.M esa cus dks.k

ds cjkcj gksrk gSA½

POQ 2 PRQ   ¼dsUnz ij cuk dks.k o`Ùk ds ifjfèk

ds 'ks"k Hkkx esa cus dks.k dk nqxquk

gksrk gSA½

POQ 2 52   

POQ 104  

iz'ukoyh 5

1- ,d fcanq P ls tks o`Ùk ds dsUnz ls 10 lseh- nwjh ij gS] òÙk ij Li'kZ js[kk dh yackbZ 8 lseh-

gSA òÙk dh f=T;k Kkr dhft,A

2- nh xbZ vkdf̀r&103 esa POQ 100   , AP rFkk AQ oÙ̀k dh Li'kZ js[kk,¡ gaSA PAO dk

eku Kkr dhft,A

 vkd`fr&102

vkd̀fr&103



O

P

A
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3- fl) dhft, fd fdlh o`Ùk ds fdlh O;kl ds fljksa ij [khaph xbZ Li'kZ js[kk,¡ lekarj gksrh

gSaA

4- ,d o`Ùk ,d prqHkqZt ABCD ds pkjksa Hkqtkvksa dks Li'kZ djrh gSA fl) dhft, fd

AB + CD = BC + DA

5- fl) dhft, fd fdlh cká fcanq ls fdlh o`Ùk ij [khaph xbZ Li'kZ js[kkvksa ds chp dk dks.k

Li'kZ fcUnqvksa   dks feykus okyh js[kk[k.M }kjk dsUnz ij varfjr dks.k dk laiwjd gksrk gSA

6- fl) dhft, fd o`Ùk ds nks lekarj Li'kZ js[kkvksa ds chp [khaph xbZ ,d vU; Li'kZ js[kk

dk var%[k.M] dsUnz ij ledks.k varfjr djrk gSA

       geus lh[kk

geus lh[kk

1- mu lHkh fcanqvksa dk lewg tks ry es ,d fu;r fcanq ls leku nwjh ij fLFkr

gks rFkk ,d can vkd`fr cukrk gks o`Ùk dgykrk gSA

2- ,d òÙk dh cjkcj thok,¡ dsUnz ij cjkcj dks.k varfjr djrh gSA

3- ,d o`Ùk dh thokvksa }kjk dsUnz ij varfjr dks.k cjkcj gksa rks os thok,¡ cjkcj

gksrh gSA

4- òÙk ds dsUnz ls thok ij Mkyk x;k yac thok dks lef}Hkkftr djrk gSA

5- ,d òÙk ds dsUnz ls ,d thok dks lef}Hkkftr djus ds fy, [khaph xbZ js[kk

thok ij yac gksrh gSA

6- rhu valjs[k fcanqvksa ls gksdj ,d vkSj dsoy ,d òÙk [khapk tk ldrk gSA

7- ,d o`Ùk dh cjkcj thok,¡ dsUnz ls leku nwjh ij gksrh gSaA

8- òÙk ds fdlh pki }kjk dsUnz ij varfjr dks.k] òÙk ds ifjf/k ds 'ks"k Hkkx ds

fdlh fcanq ij varfjr dks.k dk nqxquk gksrk gSA

9- òÙk ds ifjf/k ds fdlh fcanq ij O;kl }kjk varfjr dks.k ledks.k gksrk gSA

10- òÙk ds ,d gh [k.M esa cus dks.k vkil esa cjkcj gksrs gSaA

11- pØh; prqHkqZt ds lEeq[k dks.kksa ds fdlh ,d ;qXe dk ;ksx 180gksrk gSA
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mÙkjekyk 1

1. (i) 10 lseh- (ii) 24lseh-

2. (i) 5 lseh- (ii) 25 lseh-

3. 8 lseh- 4. 15 lseh-

2. 26 lseh- 4. 24 lseh-

1. 40o 2. 80o

3. 35o 4. 25o

5. 75o 6. 120o

7. 80o 8. 10 lseh-

mÙkjekyk 2

mÙkjekyk 3

12- ;fn fdlh prqHkqZt ds lEeq[k dks.kksa ds fdlh ,d ;qXe dk ;ksx 180gks rks

og prqHkqZt pØh; prqHkqZt gksrk gSA

13- Li'kZ fcanq ls [khaph xbZ f=T;k òÙk dh Li'kZ js[kk ij yac gksrh gSA

14- ckg~; fcanq ls òÙk ij [khaph xbZ Li'kZ js[kkvksa dh yackb;k¡ cjkcj gksrh gSA

15- fdlh thok }kjk] nh xbZ Li'kZ js[kk ds lkFk muds Li'kZ fcanq ij cuk dks.k]

ml thok }kjk ,dkUrj òÙk[k.M esa cus dks.k ds cjkcj gksrk gSA
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   mÙkjekyk 4

1. 100DCB    , 80ABC  , 100ADC 

2. 104QRS     , 104QTS  3. 60BAC 

4. 62o 6. 30QPR  ,     20PRS 

   mÙkjekyk 5

1. 6 lseh- 2. 40o



ifjp; (Introduction)

T;kferh; jpuk djus ls rkRi;Z ijdkj vkSj :yj dh lgk;rk ls eki dj T;kferh;
vk—fr;k¡ cukuk gSA T;kferh; jpuk ds }kjk ge T;kfefr dh dbZ vo/kkj.kkvksa] lacaèkksa o
miifÙk;ksa dks vuqHko dj ldrs gSa vkSj muds
ckjs esa lksp ldrs gSaA ge mu voèkkj.kkvksa dk
mi;ksx dj ,slh T;kfefr jpuk,¡ djsaxs tks
geus i<+h gSA jfpr djus ds lkFk&lkFk dqN
jpukvksa dk fo'ys"k.k Hkh djsaxs ftlls ge ;s
le> ldsaxs fd ;s jpuk,¡ fdl rjg dh tkrh
gSa vkSj D;ksa\ bl ckr dks le>us ds fy, ge
fn, x, lokyksa ds vuqlkj jpukvksa dks cukrs
le; muds ckjs esa lkspsaxs o ppkZ djsaxsA

xf.kr esa rdZ] çek.k (proof) vkfn dks
/;ku esa j[kdj loky gy fd, tkrs gSA loky
gy djuk vkSj ;g ns[kuk fd D;k dksbZ loky
,d ls T;knk rjhds ls gy fd;k tk ldrk
gSSSA dkSulk rjhdk T;knk mi;qä vkSj vklku
tSlh ckrsa lkspuk egRoiw.kZ gSA ;g loky
djuk o lkspuk gekjh rkfdZd vkSj l̀tukRed
{kerk dk fodkl djrk gSA

vkb,] dqN T;kferh; jpuk,¡ djrs gSa&

jpuk&1 % leku dks.k dh jpuk djuk

,d dks.k fn;k x;k gS] geas mlds cjkcj ,d nwljs dks.k dh jpuk djuh gSA ;g dke
ge dSls djsaxs\ ,d rks ;g dj ldrs gSa fd ,d pk¡ns dh enn ls dks.k dks eki ysaA fQj
mlds cjkcj dks.k cuk ysaA ysfdu ;fn gekjs ikl dks.k ekius dk dksbZ midj.k ugha gS rks
ge D;k djsaxs\ vkb, ns[ksa &

vHkh rd vkius Ldsy vkSj pk¡ns dh lgk;rk ls fuf'pr
eki ds js[kk[kaM vkSj dks.k cuk, gSaA bl v/;k; esa ge
ijdkj vkSj :yj ds mi;ksx ls jpuk djsaxsA

:yj dk jpuk esa mi;ksx % ge tkurs gSa fd
fdUgha nks fcanqvksa A vkSj B nksuksa ls xqtjus okyh flQZ ,d
ljy js[kk [khaph tk ldrh gS
¼vfHkxg̀hr½A ge :yj dk mi;ksx
js[kk AB] js[kk[kaM AB ;k fdj.k
AB cukus ds fy, dj ldrs gSaA

ijdkj dk jpuk dju s e s a
mi;ksx % oÙ̀k dh ifjHkk"kk ls ge tkurs gSa
fd ,d fuf'pr fcanq vkSj f=T;k ls dsoy
,d òÙk cuk;k tk ldrk gSA ;gk¡ ge
ijdkj dk mi;ksx òÙk ;k pki cukus ds
fy, djsaxsA

A B

r O

T;kferh; jpuk,¡
[GEOMETRICAL CONSTRUCTIONS]

13
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in&1 bl jpuk ij dke djus ls igys gesa fuEu lokyksa ij lkspus ls enn
feysxh&

1- loky esa D;k tkudkjh nh xbZ gS] bls dSls djuk gksxk vkSj nh xbZ tkudkfj;ksa esa
ls dkSu&lh mi;ksxh gS\

gesa ,d dks.k fn;k gS vkSj gesa blds cjkcj dks.k dh jpuk djuh gSA

;fn fn;k x;k dks.k ABC gS rks ,d dks.k RPQ dh jpuk bl izdkj djuh gS fd
RPQ = ABC gksA

2- nh xbZ tkudkfj;ksa ds vk/kkj ij jpuk djrs le; fdu T;kferh; vo/kkj.kkvksa dk
mi;ksx gks ldrk gS\

geas irk gS fd ;fn ge fdlh fdj.k dks ,d fLFkfr ls nwljh fLFkfr rd ?kqekrs gSa rks
ml ?kqeko dk eku gh dks.k gksrk gSA fdj.k BC dks BA rd ?kqekus ij gesa dks.k ABC çkIr
gksrk gSA ¼vkdf̀r&1½

;fn ,d fdj.k PQ cuk,¡ vkSj mls bruk ?kqek,¡ ftruk BC dks  BA rd ?kqek;k x;k
gSA ysfdu ;g gksxk dSls\

;fn BC vkSj  BA ij Øe'k% nks fcanq X,Y bl izdkj ysa fd BX=BY vkSj PQ ij fcanq
S bl izdkj ysa fd BX=PS ¼vkd`fr&2½

vc B vkSj X ds lkis{k Y dh tks fLFkfr gS oSlh gh fLFkfr ij ,d fcanq ¼eku ysa T½ P
vkSj S ds lkis{k <w¡<+ fy;k tk, rks fdj.k PT, BY ds laxr gksxhA ¼vkd`fr&3½

;g fcanq T, PS f=T;k ds pki ij S ls XY nwjh ij fLFkr gksxkA

;fn PT dks feykrs gq, PR fdj.k [khaph tk, rks TPS, YBX ¼;k ABC ½ds
cjkcj gksxkA

in&2 %  dPpk fp= cukus ds ckn pj.kc) :i ls T;kfefr jpuk dh tk ldrh gSA

T

SP Q

T

S

R

P Q

Y

X

A

B C

vkd`fr & 1 vkd`fr & 2 vkd`fr & 3
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jpuk ds pj.k %&

1- ,d fcanq P ysrs gSaA P ls ,d fdj.k PQ [khaprs gSaA ;g fdj.k u;s dks.k dh ,d Hkqtk gksxhA

2- vc fn, x, dks.k ABC ds 'kh"kZ B ls fdlh Hkh eki dk ,d pki dkVrs gSa tks BA dks
J ij vkSj BC dks K ij çfrPNsn djrk gSA
¼vk—fr&4½ nsf[k,A

3- vc ge blh eki dk pki fcUnq P ls  dkVrs
gSa tks fdj.k PQ dks M ij çfrPNsn djrk
gSA ¼vk—fr&5½

4- vc fcanq K ls KJ dk eki ysrs gSa vkSj fcUnq
M ls blh eki dk ,d pki] igys okys pki
ij dkVrs gSa vkSj çfrPNsn fcUnq dks L uke
nsrs gSaA ¼vk—fr&5½

5- vc ge P ls L dks tksM+rs gq, ,d fdj.k PR [khaprs gaSA

RPQ vHkh"V dks.k gSA

RPQ = ABC

in&3 jfpr vk—fr dks tk¡puk& jfpr vk—fr loky esa nh xbZ tkudkjh ds vuqlkj gS
;k ugha] bls ge eki ds vykok izek.k ds ek/;e ls Hkh tk¡p ldrs gSaA

vkb,] vc ns[ksa fd D;k çkIr dks.k fn, gq, dks.k ds cjkcj gS\

blds fy, ge nksuksa ds fp=ksa ds lanfHkZr dks.kksa dks ysrs gq, f=Hkqt cukrs gSaA fcUnq M
dks L ls vkSj K dks J ls tksM+sa ftlls PML vkSj BKJ cu tk,¡xsA

;fn ge PML vkSj BKJ dks ns[ksa rks ik,¡xs fd&

PM = BK ¼jpuk ls½]

ML = KJ ¼jpuk ls½

PL = BJ ¼jpuk ls½

blfy, PML BKJ ¼SSS

lokaZxlerk ls½

vr: LPM = JBK

bl çdkj  RPQ = ABC

mnkgj.k&1- fn, x, js[kk[kaM ds cjkcj ,d js[kk[kaM dh jpuk djsaA

gy %
in&1 gesa ,d js[kk[k.M AB  fn;k x;k  gSA ,d ,sls js[kk[kaM dh

jpuk djuh gS tks AB ds cjkcj gksA

B

A

C

J

K

vkd`fr & 6

R

P

L

M Q

vkd`fr & 7

vkd`fr & 5

R

P

L

M Q

vkd`fr & 4

vkd`fr & 8

A B

X Y
l
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in&2 % jpuk ds pj.k %&

1- ,d js[kk [khapsa] bls l ekusaA

2- l ij dksbZ Hkh fcUnq X pqusaA

3- vc ijdkj ij AB ds cjkcj f=T;k  ysaA X dks dsUnz ekudj] js[kk lij pki
cuk,¡ vkSj dVku fcUnq dks Y uke nsaA

js[kk[kaM XY, js[kk[kaM AB ds lokZaxle gSA

in&3 % izek.k %&

;gk¡ geus AB  dks f=T;k ysdj vkSj dsUnz 'X'  ls pki cuk;kA blfy, XY=AB

mnkgj.k&2- nks dks.k fn, x, gSaA ,d ,sls dks.k dh jpuk djsa ftldh eki fn, gq, nksukas
dks.kksa ds ;ksxQy ds cjkcj gksA

gy % jpuk&1 dk mi;ksx djrs gq, A ds lokZaxle dks.k LON cuk,¡A blh rjg OL

dks ,d Hkqtk ekurs gq, MOL cuk,¡ tks B ds lokZaxle gksA

;kuh LON + MOL = A + B

   djds ns[ksa

1- mnkgj.k&2 esa dh xbZ jpuk ds pj.k foLrkj ls Lo;a fyf[k,A

2 30° vkSj 90° eki ds dks.k cukb,A crkb, fd ;g dSls cuk;k\

3- Hkqtk dh dksbZ Hkh eki ysrs gq, ,d leckgq f=Hkqt dh jpuk dhft,A

4- ,d U;wudks.k cukb, vkSj ,d ,sls dks.k dh jpuk dhft, ftldk
eku igys cuk, x, U;wudks.k ds eku ls nksxquk gksA

vkd`fr & 9      vkd`fr & 10       vkd`fr & 11      vkd`fr & 12
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jpuk&2 % lekarj js[kk dh jpuk djuk

ge ;gk¡ ,d ljy js[kk ds ckgj fLFkr fcanq ls ml js[kk ds lekarj js[kk [khapuk pkgrs
gSaA geus ftu inksa esa igyh jpuk dh gS vkb, mUgha inksa dk mi;ksx djrs gq, lekarj js[kk
dh jpuk djrs gSaA

in&1 % jpuk 'kq: djus ls igys fuEufyf[kr lokyksa ij lkspuk %&

1- loky esa D;k tkudkjh nh xbZ gS\ fdl Øe esa budk
mi;ksx djuk gS\ D;k jpuk djuh gS\ fdl Øe esa
djuh gS\

nh xbZ tkudkjh esa ls dkSu&lh mi;ksxh gS vkSj dkSu lh
ugha\

;gk¡ gesa ,d js[kk nh xbZ gS vkSj ,d fcanqA ;g fcanq nh
xbZ js[kk ds ckgj fLFkr gSA gesa ml fcanq ls lekarj js[kk
dh jpuk djuh gSA vkd`fr & 13

2- nh xbZ tkudkjh ds vk/kkj ij jpuk djrs le; fdu T;kferh; vo/kkj.kkvksa dk
mi;ksx djuk gksxk\

gesa irk gS fd ;fn ,d fr;Zd js[kk nks js[kkvksa dks çfrPNsn djs vkSj mu ij cus
laxr dks.k cjkcj gksa rks nksuksa js[kk,¡ lekarj gksrh gSaA

rks ge fn, x, fcanq ls fr;Zd js[kk dh jpuk dj ldrs gSa tks nh xbZ js[kk dks
çfrPNsn djs

fr;Zd js[kk vkSj nh xbZ js[kk ds chp cus dks.k ds cjkcj dks.k] fcanq ij cuk,¡ rks
çkIr js[kk nh xbZ js[kk ds lekarj gksxhA

in&2 % ,df=r tkudkjh ds vk/kkj ij dPpk fp= cukdj lkspuk fd visf{kr vk—fr
dk dkSu&dkSu lk fgLlk gesa Kkr gks x;k gSA vk—fr dh jpuk ds fy, gesa vkSj
D;k pkfg,A fQj var esa pj.kc) :i ls T;kfefr jpuk djukA

jpuk ds pj.k %

,d js[kk PQ vkSj ,d fcanq R fn, x, gSaA

P Q

R

vkd`fr & 13

P QM

N

O

R
S

J

X

P QM

N

O

R

JP QM

N

R

J

a

b

vkd`fr & 14  vkd`fr & 15   vkd`fr & 16       vkd`fr & 17
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geas PQ ds lekarj ,d js[kk dh jpuk djuh gS tks R ls xqtjrh gksA

1- R ls ,d fr;Zd js[kk [khaps gSa tks PQ dks fdlh fcanq J ij izfrPNsn djsA gesa irk gS
fd ;fn laxr dks.k cjkcj gks rks js[kk,¡ lekarj gksrh gSaA

2- vc ge fcanq J ls fdlh Hkh eki dk ,d pki dkVrs gSa tks PQ dks M vkSj JR dks N
ij izfrPNsn djrh gSA ¼vk—fr&15½

3- vc blh eki dk ,d pki fcanq R ls cukrs gSa tks JR dks O ij izfrPNsn djrh gSA
¼vk—fr&16½

4- vc MN dh eki ysdj fcanq O ls ,d pki dkVrs gSa tks igys cuk, x, pki dks X
ij izfrPNsn djrk gSA

vc ge fcanq R ls X dks tksM+rs gq, ,d js[kk RS [khaprs gSa

bl izdkj] js[kk PQ ds lekarj js[kk RS gksxhA ¼vk—fr&17½

in&3% jph gqbZ vk—fr dks tk¡puk % ;g ns[kuk fd jph gqbZ vk—fr visf{kr vk—fr ds
vuqlkj gS ;k ughaA

izek.k & jps gq, fp= dks ns[ksa&

pw¡fd ORX = RJM ¼laxr dks.k½

rks ge dg ldrs gSa fd RS  PQ

iz'ukoyh&1

 1- dkWih ij 'a' vkSj 'b' nks js[kk[k.M cuk,¡A vc funsZ'kkuqlkj js[kk[kaMksa dh jpuk djsaA

(a) a + b (b) b - a

(c) 2b + a (d) 3a - b

2- ijdkj vkSj :yj dh lgk;rk ls bu ekiksa ds dks.k cuk,¡& 15º, 45º, 105º, 75º

3- nks dks.k Xº ¼vf/kddks.k½ vkSj Yº ¼U;wudks.k½ fn, gSa&

fuEufyf[kr ekiksa ds dks.k cuk,¡ &

(a) Xº - Yº (b) Xº + Yº

(c) (180 - X)º (d) 2Yº

a

b

X°

Y°
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4- vkidks rhu fuf'pr ekiksa 'r', 's' vkSj 't' ds js[kk[kaM fn, x, gSaA

(a) D;k bu js[kk[kaMksa ls f=Hkqt dh jpuk laHko gS\ ;fn gk¡ rks
f=Hkqt cuk,¡A

(b) D;k s, t o r + t ls f=Hkqt cu ik,xk\

5- ,d f=Hkqt ABC dh jpuk dhft,A vc 'kh"kZ A ls Hkqtk BC ds lekarj ,d js[kk dh

jpuk dhft,A 'kh"kZ A ij cus dks.kksa ds ;ksx vkSj f=Hkqt ds lHkh dks.kksa ds ;ksx dh

tk¡p dhft,A

jpuk & 3 % fn;s x;s vuqikr esa js[kk[kaM dh jpuk

bl jpuk ds fy, ge FksYl izes; dk mi;ksx djsaxsA le:i f=Hkqt esa

vkius FksYl izes; i<+k gksxk ftlds vuqlkj] **;fn fdlh f=Hkqt esa ,d Hkqtk ds

lekarj dksbZ ,slh js[kk [khaph tk, tks ckdh nksuksa Hkqtkvksa dks dkVs] rks ;g lekarj

js[kk nksuksa Hkqtkvksa dks cjkcj vuqikr esa foHkkftr djsxhA**

fn, x, f=Hkqt ABC esa PQ vkSj BC lekarj gSa] rks FksYl izes; ls ge

dg ldrs gSa fd 
AC

AQ

AB

AP
   ¼vk—fr&18½

;fn AP = 
1

3
 AB, rks FksYl izes; ls ge dg ldrs gSa fd   A Q =  

1

3
 ACAC

mnkgj.k&3- fn, x, js[kk[kaM AB ij ,d fcanq C <w¡f<+, ftlesa AC:AB = 2:3

gy %

in 1 % gesa ,d js[kk[kaM AB fn;k gqvk gS vkSj gesa ml ij ,d fcanq C bl rjg izkIr djuk

gS fd AC : AB = 2 : 3

;kuh js[kk[kaM AC dk eki] js[kk[kaM AB ¼fn, x, js[kk[kaM½ dk 
2

3
 gksxkA ¼vkd̀fr&19½

lkspsa fd jpuk dSls djsaxs % pw¡fd AC : AB = 2 : 3

AB dks 3 cjkcj Hkkxksa esa foHkkftr djas vkSj mlesa nks Hkkx ysa rks og iwjs

js[kk[kaM ds 
3

2
 ds cjkcj gksxkA

r

s

t

A

P Q

B C
vkd`fr & 18

A BC
vkd`fr & 19
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gesa ;g irk gS fd fdlh f=Hkqt esa ,d Hkqtk ds lekarj js[kk vU; nksuksa Hkqtkvksa dks

leku vuqikr esa foHkkftr djrh gSA vkd`fr &21

rks D;ksa u AB ds lkFk U;wudks.k cukrh gqbZ ,d fdj.k [khapas ftl ij 3 cjkcj Hkkx

fy, tk ldsaA vc 2%3 vuqikr dks /;ku esa j[kdj rhljs fcanq dks B ls feyk,¡ vkSj blh ds

lekarj nwljs fcanq ls ,d js[kk [khapsaA

in 2 % jpuk ds pj.k

1- fcanq A ls dksbZ Hkh U;wudks.k cukrs gq, ,d fdj.k AX [khaprs gSaA

2- AX ij 3 cjkcj pki dkVsaA bUgsa AA
1
, A

1
A

2
, A

2
A

3
 uke nsrs gSaA

AA
1
 = A

1
A

2
 = A

2
A

3

3- vc A
3
 ls B dks feyk,¡ vkSj A

2
 ls A

3
B ds lekarj js[kk [khapsa tks AB dks 'C'

ij izfrPNsn djrh gSA

AC vHkh"V js[kk[kaM gS] pw¡fd AC : AB = 2 : 3

in 3 % izek.k % ge T;kfefr jpuk ds vk/kkj ij dSls dg ldrs gSa fd 
AC 2

=
AB 3

3ABA  vkSj 2ACA esa 2 3A C A B  ¼jpuk ls½

FksYl izes; ls ge dg ldrs gSa fd]

2

3

A AA C
=

A B A A  ... (1)

jpuk ls gesa Kkr gS fd]

2

3

AA

AA =
2

3
 ¼pw¡fd AA

3
 rhu cjkcj Hkkxksa esa foHkkftr gSA½

vr% 
2

3

AAAC 2
= =

AB AA 3

BA

X

A1

A2

A3

BA C

X

A1

A2

A3

vkd`fr & 20 vkd`fr & 21
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mnkgj.k&4- ,d ,sls js[kk[kaM dh jpuk dhft, tks fd fn, x, js[kk[kaM ds eki dk 
3

2

gksA
gy %

in 1 % gesa js[kk[kaM AB fn;k gS] ,d fcanq C ysuk gS ftlls
AC : AB = 3 : 2

fiNys mnkgj.k esa fcanq C nksuksa fcanqvksa  A vkSj B ds chp esa fLFkr FkkA bl mnkgj.k
esa fcanq C ,slk gS fd AC : AB = 3 : 2 blfy, fcanq C js[kk[kaM AB ds ckgj fLFkr gksxkA  tc

js[kk[kaM AC  js[kk[kaM AB ls cM+k gksxk rHkh AB dk 
3

2
 xquk gks ldsxkA

in 2 % jpuk ds pj.k %
1- fcanq A ls U;wudks.k cukrs gq, ,d fdj.k AY [khapas vkSj js[kk[kaM AB dks X rd c<+k,¡A

¼AB dks X rd blfy, c<+k;k D;ksafd gesa ,d ,slk fcanq C pkfg, ftlls AC:AB =

3:2½

2- AY ij 3 cjkcj pki dkVsa mUgsa A
1
, A

2
, A

3
 uke nasaA

3- vc A
2
 dks B ls tksM+sa vkSj A

3
 ls A

2
B ds lekarj js[kk [khapsa tks AX dks C ij dkVsA

vHkh"V fcUnq C, AX ij bl izdkj gS fd 
AC 3

AB 2


in 3 % izek.k % D;k ge T;kfefr jpuk ds vk/kkj ij dg ldrs gSa fd 
AC 3

AB 2
 \

ACA
3
 vkSj ABA

2
  esa

A
2
BA

3
C ¼jpuk ls½

A B X

Y

A B C X

A1

A2

A3

Y

A B X

A1

A2

A3

Y

vkd`fr & 22   vkd`fr & 23   vkd`fr & 24
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3

2

A AA C
=

A B A A  ... (1) ¼FksYl izes; ls½

jpuk ls gesa ;g irk gS fd]

3

2

AA 3
=

AA 2

vr% lehdj.k ¼1½ ls 
AC 3

=
AB 2

bl jpuk esa gesa js[kk [k.M AC feyk gS tks nh xbZ js[kk [k.M AB ls ,d fuf’pr

vuqikr esa cM+k gSA 
3

AC AB
2

  ;k ge ;g Hkh dg ldrs gSa fd fcanq 'C' js[kk[k.M AB dks

3 % 2 esa foHkkftr djrk gSA

le:i f=Hkqt dh jpuk

ge tkurs gSa fd le:i cgqHkqt esa laxr dks.k cjkcj gksrs  gSa  vkSj laxr
Hkqtk,¡ leku vuqikr esa gksrh gSaA

le:irk dh ;gh nks dlkSfV;k¡ f=Hkqt ij Hkh ykxw gksrh gSaA

jpuk & 4 % fn, x, f=Hkqt ABC ds le:i ,d f=Hkqt dh jpuk djsa ftldh Hkqtk,¡ f=Hkqt

ABC dh laxr Hkqtkvksa ds 
3

5
 gksA

in 1 % gesa f=Hkqt ABC  fn;k x;k gS ftlds le:i f=Hkqt dh jpuk djuh gSA gesa irk
gS fd le:i f=Hkqt esa laxr dks.k cjkcj vkSj laxr Hkqtk,¡ lekuqikfrd gksrh gaSA ;gk¡ vuqikr

3

5
 fn;k gSA igys dh xbZ jpukvksa dk mi;ksx djrs gq, le:i f=Hkqt cukrs gSaA

in 2 % jpuk ds pj.k

1- fcanq B ls A ds nwljh vksj ,d U;wudks.k cukrs gq, ,d fdj.k BX [khapsaA

2- vc BX ij 5 cjkcj pki dkVas vkSj mUgsa Øe'k% B
1
, B

2
,B

3
, B

4
, B

5
 uke nsaA

blls gesa         BB
1 
= B

1
B

2
 = B

2
B

3
= B

3
B

4
= B

4
B

5  
izkIr gksrs gSaA
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3- vc B
5
 ls C feyk,¡ vkSj B

3
 ls B

5
C ds lekarj ,d js[kk [khapsa tks BC dks P ij izfrPNsn djsA

4- vc P ls AC ds lekarj ,d js[kk [khapsa tks AB dks Q ij izfrPNsn djsA

QBP vHkh"V f=Hkqt gSSA

in 3 % izek.k%

dSls tk¡psa fd QBP vkSj ABC] le:i f=Hkqt gSa\

,d rjhdk rks ;g gksxk fd ge nksuksa f=Hkqt dh Hkqtkvksa dks eki ysa vkSj ns[ksa fd laxr
Hkqtk,¡ lekuqikfrd gSa ;k ughaA

nwljk le:irk ds vfHkxg̀hr ¼dks.k&dks.k&dks.k le:irk½ ls fl) djds ns[ksa&

QBP vkSj ABC esa]

QBP = ABC¼mHk;fu"B dks.k½

PQB = CAB¼laxr dks.k½ ¼jpuk ls PQ CA ½

BPQ = BCA¼laxr dks.k½ ¼jpuk ls PQ CA ½

vr% QBP ABC ¼dks.k&dks.k&dks.k le:irk½

;kuh 
QB BP QP

= =
AB BC AC

BP 3
=

BC 5
¼jpuk ls BC, 5 cjkcj Hkkx gSa vkSj BP, 3 cjkcj Hkkx gSa½

3
BP = BC

5

  QP = 
3

5
 AC vkSj QB = 

3

5
 ABAB

vkd`fr & 25 vkd`fr & 26 vkd`fr & 27

A C

B B1
X

PQ

B2 B3 B4 B5

A C

B B1
X

P

B2 B3 B4 B5

A C

B B1 B2 B3 B4 B5
X
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mnkgj.k&5- fn, x, f=Hkqt ABC ds le:i ,d f=Hkqt dh jpuk djsa ftldh Hkqtk,¡

f=Hkqt ABC dh laxr Hkqtkvksa ds 
5

3
 gksaA

in 1 % gesa ,d f=Hkqt ABC fn;k x;k gSA blds le:i ,d f=Hkqt dh jpuk djuh gS

ftldh Hkqtk,¡ f=Hkqt ABC dh laxr Hkqtkvksa ds 
5

3
 gksaA

in 2 % jpuk ds pj.k %

1- fcanq B ls A ds nwljh vksj ,d U;wudks.k cukrs gq, ,d fdj.k BY [khapas A BC vkSj
BA dks vkxs c<+krs gq, Øe'k% fdj.k BX o BZ [khapssaA

2- vc BY ij 5 cjkcj Hkkx ysa mUgsa BB
1
, B

1
B

2
, B

2
B

3
, B

3
B

4
, B

4
B

5
 uke nsaA

3- vc B
3
 ls C dks feyk,¡A B

5
 ls B

3
C ds lekarj ,d js[kk [khapsa tks BX dks P ij

izfrPNsn djsA

4- vc P ls AC ds lekarj ,d js[kk [khapsa tks BZ dks Q ij izfrPNsn djsA

QBP vHkh"V f=Hkqt gSA

le:i prqHkqZt dh jpuk

ftl rjg geus ,d le:i f=Hkqt dh jpuk dh gS vkb, mlh rjg ,d
le:i prqHkqZt dh jpuk djrs gSaA

gesa ,d prqHkqZt ABCD fn;k gSA ,d ,sls le#i prqHkZqt dh jpuk djuh gS

ftldh izR;sd Hkqtk dh eki prqHkqZt ABCD dh laxr Hkqtkvksa ds eki dk 
2

5
 gksA

in 1 % gesa ,d prqHkqZt ABCD fn;k x;k gS vkSj blds le:i ,d prqHkqZt dh jpuk djuh

gS ftldh Hkqtkvksa dh eki fn, x, prqHkqZt dh laxr Hkqtkvksa dh 
2

5
 gksA ;gk¡ Hkh le:i

f=Hkqt ds leku gh jpuk gksrh gSA ,d ckr /;ku j[kus ;ksX; gS fd igys ge fod.kZ
(diagonal) dh jpuk djrs gSaA

Z
Q

X

P

C

B B1 B2 B3 B4 B5

A

Y

X

P

C

B B1 B2 B3 B4 B5

A

Y

X

C

B B1 B2 B3 B4 B5

A

Y

vkd`fr & 28    vkd`fr & 29   vkd`fr & 30
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in 2 % jpuk ds pj.k %

1- fcUnq B ls A ds nwljh vkSj ,d U;wudks.k cukrs gqbZ fdj.k BX dh jpuk djsaA

2- vc BX ij 5 cjkcj Hkkx ysa bUgsa BB
1
, B

1
B

2
, B

2
B

3
,

B
3
B

4
, B

4
B

5
 uke nsaA

3- vc B
5
 ls D dks feyk,¡ vkSj B

2
 ls B

5
D ds lekarj

,d js[kk [khapas tks BD dks R ij izfrPNsn djrh gksA

4- vc R ls AD ds lekarj ,d js[kk [khapsa tks AB dks P
ij izfrPNsn djrh gksA

5- blh izdkj R ls CD ds lekarj ,d js[kk [khapsa tks
BC dks Q ij izfrPNsn djrh gksA

bl izdkj] PBQR vHkh"V prqHkqZTk izkIr gksrk gSA

yac [khapuk

mnkgj.k&6- js[kk k ds fcanq C ij
yac [khapasA

gy % in 1 % gesa js[kk k ij fcanq C ij
,d yac [khapuk gSA

in 2 % jpuk ds pj.k

1- C dks dsUnz ekuas vkSj mlds nksuksa vksj dksbZ Hkh eki ysdj k ij pki dkVsaA dVku fcanq
dks X vkSj Y ekusaA

2- CX ds eki ls T;knk f=T;k ysa X vkSj Y dks dsUnz ekudj] js[kk ds ,d vksj pki [khapsaA
;s nksuksa pki ,d nwljs dks fdlh fcUnq ij dkVsaxsA

3- C ls bl dVku fcUnq dks feykrs gq, js[kk CZ [khapsaA

CZ js[kk k ij yac gS tks] fcanq C ls xqtjrk gSA

mnkgj.k&7- fcanq C js[kk k ds ckgj gSA k ij yac dh jpuk djsa tks C ls xqtjrk gksA

gy % ¼ladsr½&igys fcanq C dks dsUnz ekuas vkSj
mlls cjkcj nwjh ij fcanq X, Y izkIr djsaA fQj fcanq
X vkSj Y dks dsUnz ekudj fcanq Z izkIr djsaA

bl jpuk ds pj.k foLrkj ls Lo;a fy[ksaA

C k C k

Z

X Y

vkd`fr & 32 vkd`fr & 33

A
D

B
B1 B2 B3 B4 B5

X
C

P

Q

R

vkd`fr & 31

C

kX Y

Z

C

k

vkd`fr & 34    vkd`fr & 35
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  djds ns[ksa

1-  5-8 lseh- dk js[kk[kaM AB [khafp, vkSj ml ij fcanq C bl rjg yhft, fd AC:CB = 3:4

gksA tk¡fp, fd AC:CB = 3:4 gS ;k ughaA

2- ,d js[kk[k.M dh jpuk dhft, tks fdlh js[kk[k.M AB dk 
7

5
 xquk gksA

3- ,d f=Hkqt PQR cukb, ftlesa QR = 6 lseh- PQ = 5 lseh- vkSj PQR = 60° gksA bl

f=Hkqt ds le:i ,d f=Hkqt ABC cukb,] ftlesa  AB = 
2

5
 PQ gksA

4- ,d f=Hkqt ABC cukb, ftlesa BC = 5.5 lseh- ABC = 75° vkSj ACB = 45° gksA bl

f=Hkqt ds le:i ,d f=Hkqt XYZ cukb, ftlesa YZ = 
5

4
BC gksA

iz'ukoyh & 2

1- ,d le:i f=Hkqt dh jpuk dhft, tks fd fn, x, f=Hkqt dk 
3

5
xquk gksA

2- ,d leckgq f=Hkqt PQR dh jpuk dhft,A lkFk gh ,d vkSj f=Hkqt ABC dh jpuk

dhft, ftlesa PQ = 
3

4
AB gksA

3- ,d f=Hkqt PQR dh jpuk dhft,A lkFk gh ,d vkSj f=Hkqt ABC dh jpuk dhft,

ftlesa AB = 
2

3
PQ gksA

4- nks le:i f=Hkqtksa dh jpuk dhft,A ,d f=Hkqt nwljs f=Hkqt dk 
4

3
 xquk gksA

vHkh rd vkius le:i f=Hkqt ls tqM+h gqbZ jpukvksa dk v/;;u fd;k gSA vc ge
fiNyh d{kkvksa esa i<+h gqbZ vo/kkj.kkvksa dk mi;ksx dj dqN vkSj jpuk,¡ djasxsA

yac lef}Hkktd

yac lef}Hkktd (Perpendicular bisector) : ;g og js[kk gS tks fdlh fn, x,
js[kk[kaM ij ledks.k cukrs gq, mls nks cjkcj Hkkxksa esa ck¡Vrh gSA

yac lef}Hkktd dh jpuk

1- fn;k gqvk js[kk[k.M AB cuk,¡A
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2- ijdkj dh Hkqtkvksa dks bruk QSykb, fd mldk QSyko
fn, gq,  js[kk[kaM dh yackbZ ds vk/ks ls vf/kd gksA

2- vc ijdkj dh uksad dks fcanq A ij j[kdj js[kk[kaM ds
nksuksa vkSj pki dkVsa] fQj fcanq B ij ijdkj j[kdj ;gh
izfØ;k nksgjk,¡A

3- pkiksa ds dVku fcanqvksa dks Ldsy dh lgk;rk ls feyk,¡A

;g js[kk **] js[kk[kaM AB dk yac lef}Hkktd gSA

D;k yac lef}Hkktd dk izR;sd fcanq] fcanq A vkSj B
ls leku nwjh ij gksrk gS\

vkb, ns[ksa &

yac lef}Hkktd ij dksbZ fcanq O ysaA bl fcanq dks js[kk[kaM ds nksuksa var fcanqvksa A vkSj
B ls feyk,¡A vc f=Hkqt AOD vkSj BOD esa]

   AD = DB   ¼D, AB dk e/; fcanq gSA½

ODA = ODB ¼ledks.k½

   OD = OD ¼mHk;fu"B½

 AOD  BOD ¼SAS lokZaxlerk ls½

rks OA = OB

yac lef}Hkktd ij fLFkr izR;sd fcanq] fcanq A vkSj B ls leku nwjh ij gksxkA

f=Hkqt dh dqN vkSj jpuk,¡

in 1 % gesa ,d f=Hkqt fn;k x;k gSA vc ,d ,sls òÙk dh jpuk
djuh gS tks f=Hkqt ds rhuksa 'kh"kkZas A, B vkSj C ls gksdj xqtjrk gSA

lkspsa dh jpuk dSls djsaxs %

pw¡fd oÙ̀k f=Hkqt ds rhuksa 'kh"kksZa ls xqtjrk gS blfy, ge dg
ldrs gSa fd òÙk dk dsaæ rhuksa 'kh"kksZa ls leku nwjh ij gksxkA gesa ;g
Hkh irk gS fd yac lef}Hkktd ij fLFkr dksbZ Hkh fcanq Hkqtk ds 'kh"kksZa
ls leku nwjh ij gksrk gSA f=Hkqt ABC dh Hkqtk AB ds yac
lef}Hkktd ij fLFkr lHkh fcanq tks 'kh"kZ A vkSj B ls leku nwjh ij
gksaxsA blh izdkj Hkqtk BC ds yac lef}Hkktd ij Hkh fLFkr lHkh fcanq
'kh"kZ B vkSj C ls leku nwjh ij gksaxsA

eku yas fd nksuksa gh yac lef}Hkktd fdlh fcanq ij izfrPNsn djrs gSa vkSj ml fcanq
dks ge 'O' uke nsrs gSaA pw¡fd fcanq O nksuksa gh yac lef}Hkktd ij fLFkr gSa vr% OA = OB

= OC vc O dks dsanz ysdj vkSj OA dks f=T;k ysdj ,d òÙk cukrs gSaA D;k cuk;k x;k oÙ̀k
rhuksa 'kh"kksZa ls gksdj xqtjrk gS\

A

l

B

vkd`fr & 36

A

C

O

D B

vkd`fr & 37

A

P

Q

O

B

C

vkd`fr & 38
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vkb, ns[ksa &

in 2 % jpuk ds pj.k %

1- ,d f=Hkqt ABC cuk,¡ A

2- Hkqtk AB vkSj BC ij yac lef}Hkktd [khapsa tks Øe'k% AB

dks P ij vkSj BC dks Q ij izfrPNsn djrs gksaA nksuksa yac
lef}Hkktd fcUnq 'O' ij izfrPNsn djsaxsA

3- vc O dks dsanz ysdj vkSj OA ds eki dh f=T;k ysdj ,d
oÙ̀k cuk,¡A vk—fr esa vki ns[k ldrs gSa fd ;g o`Ùk rhuksa
'kh"kksZa ls xqtjrk gSA

in 3 % izek.k %

dSls irk djsa oÙ̀k f=Hkqt ds 'kh"kZ A, B vkSj C ls xqtjrk gS\

f=Hkqt AOP vkSj f=Hkqt BOP esa]¼vkd`fr & 39(ii)½

AP = PB ¼D;ksa\½

OPA = OPB ¼D;ksa\½

OP = OP ¼mHk;fu"B½

vr% f=Hkqt AOP  BOP

blls ge dg ldrs gSa fd]

OA = OB .... (i)

blh rjg f=Hkqt BOQ  COQ

  OB = OC .... (ii)

(i) vkSj (ii) ls ge dg ldrs gSa fd]

OA = OB = OC

;kuh dsUnz O, fcanq A, B vkSj C ls leku nwjh ij gS] rks OA dks f=T;k ysdj cuk;k
x;k òÙk B vkSj C ls Hkh tk,xkA

fdlh f=Hkqt dh Hkqtkvksa ds yac lef}Hkktd ftl fcanq ij feyrs gSa] mls f=Hkqt dk
ifjdsUnz dgrs gSaA ;gk¡ fcanq O, f=Hkqt ABC dk ifjdsUnz gS vkSj A, B, C ls xqtjus okyk oÙ̀k
ifjòÙk gSA

dks.k lef}Hkktd

fn, x, dks.k dks nks cjkcj dks.kksa esa foHkkftr djsaA

gy %

in 1 % ,d dks.k ABC fn;k x;k gSA gesa ,d ,slh fdj.k dh jpuk djuh gS tks ABC

dks nks cjkcj dks.kksa esa foHkkftr djsA
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vkd`fr & 39¼ii½
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lkspas fd ;g fdl rjg fd;k tk ldrk gSA gesa irk gS fd dks.k lef}Hkktd og
js[kk gksrh gS tks fdlh dks.k dks nks cjkcj Hkkx esa foHkkftr djrh gS] vr% nksuksa dks.k cjkcj
gksrs gSaA ;fn ge nks f=Hkqtksa dh jpuk bl rjg djsa fd dks.k lef}Hkktd nksuksa f=Hkqtksa dh
mHk;fu"B Hkqtk gks vkSj nksuksa f=Hkqt lokZaxle gksaA ¼;gk¡ BE = BF vkSj DE = DF½A rc SSS

ls nksuksa izkIr f=Hkqt lokZaxle gksaxsA lokZaxle f=Hkqt ds fy, gesa ,d ,slk fcUnq pkfg, tks
Hkqtk BA vkSj BC ij fLFkr fcUnqvksa ls leku nwjh ij gksA

in 2 % jpuk ds pj.k %

1- 'kh"kZ B dks dsanz ysdj] dksbZ Hkh f=T;k ysdj ,d pki dkVsa tks fdj.k BA vkSj BC dks
Øe'k% fcUnq E vkSj F ij izfrPNsn djrh gksA

2- vc E vkSj F dks dsanz ysdj rFkk 
1

2
 EF ls cM+h f=T;k ysdj pki dkVsa tks ,d nwljs dks

D ij izfrPNsn djsaA

3- vc fdj.k BD cuk,¡A ;gh vHkh"V dks.k lef}Hkktd gSA

in 3 %  izek.k % ysfdu ;g ge dSls dgsa fd fdj.k BD dks.k lef}Hkktd gSA vkb, ns[ksaA

D ls F vkSj E dks feyk,¡ vc f=Hkqt BED vkSj BFD esa]

BE = BF ¼,d gh pki fd f=T;k,¡½

ED = FD ¼,d gh pki fd f=T;k,¡½

BD = BD ¼mHk;fu"B Hkqtk½

vr% BED  BFD ¼SSS ls½

blls gesa izkIr gksrk gS ABD = DBC (CPCT)

dks.k lef}Hkktd dh Hkqtkvksa ls nwjh %

dks.k lef}Hkktd ij dksbZ fcUnq P ysaA fcUnq P ls Hkqtk BA vkSj BC dh nwjh Kkr djus
ds fy, P ls BA vkSj BC ij yEc MkysaA

fcUnq P ls Hkqtk AB ij yac Mkysa tks AB dks M ij izfrPNsn djrk gksA blh rjg P
ls gh BC ij yEc Mkysa tks mls R ij izfrPNsn djrk gksA vc f=Hkqt BMP vkSj BRP esa]

BMP = BRP  ¼ledks.k½

vkd`fr & 40 vkd`fr &41
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MBP = RBP  ¼D;ksafd BP dks.k lef}Hkktd gS½

    BP = BP ¼mHk;fu"B½

vr% BMP  BRP ¼AAS lokZaxlerk½

blls gesa izkIr gksrk gS PM = PR (CPCT) ½

var% oÙ̀k ¼varxZr o`Ùk½

in 1 % gesa ,d f=Hkqt ABC fn;k gS vkSj gesa ,d ,sls
oÙ̀k dh jpuk djuh gS tks f=Hkqt ds rhuksa Hkqtkvksa dks
Li'kZ djrh gSA

jpuk dSls  djsa %

pw¡fd oÙ̀k f=Hkqt dh rhuksa Hkqtkvksa dks Li'kZ djrs gq, xqtjrk gS blfy, òÙk dk dsanz
rhuksa Hkqtkvksa ls leku nwjh ij gksxkA ge tkurs gSa fd dks.k
lef}Hkktd ij fLFkr dksbZ Hkh fcanq dks.k dh Hkqtkvksa ls leku
nwjh ij gksrk gSA dks.k ABC ds dks.k lef}Hkktd ij fLFkr ,sls
dbZ fcanq gksaxs tks Hkqtk BA vkSj BC ls leku nwjh ij gksaxsA blh
izdkj dks.k BCA ds dks.k lef}Hkktd ij Hkh ,sls dbZ fcanq fLFkr
gksaxs tks Hkqtk CB vkSj CA ls leku nwjh ij gksaxsA

nksuksa dks.k lef}Hkktd ,d nwljs dks ftl fcanq ij
dkVrs gSa mls O ekusa rks fcanq O ls Hkqtk AB, BC vkSj CA dh nwjh
leku gksxhA vc O dks dsUnz vkSj dsUnz ls fdlh Hkqtk dh yEcor
nwjh dks f=T;k ekudj òÙk [khapasA D;k ;g òÙk ABC dh rhuksa Hkqtkvksa dks Li'kZ djsxk\

in 2 % jpuk ds pj.k %

1- ,d f=Hkqt ABC cuk,¡A

2- dks.k ABC vkSj dks.k BCA ds dks.k lef}Hkktd
[khapsaA ftl fcanq ij nksuksa ,d nwljs dks dkVsa mls fcanq
O eku ysaA

3- vc fcanq O ls Hkqtk BC ij yac Mkysa tks BC dks Q ij
izfrPNsn djrk gSA O dks dsanz ysdj vkSj OQ dks
f=T;k ysdj ,d òÙk cuk,¡A vk—fr esa vki ns[k ldrs
gSa fd ;g o`Ùk rhuksa  Hkqtkvksa dks Li'kZ djrk gSA vr%
O dh AB, BC  vkSj CA ls yEcor nwjh leku gSA

in 3 % izek.k % vkb, ge xf.krh; rdksZa ds vk/kkj ij ns[krs
gSa fd D;k izkIr òÙk rhuksa Hkqtkvksa dks Li'kZ djrs gq,
xqtjrk gS\
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f=Hkqt POB vkSj f=Hkqt BOQ esa]

PBO = QBO

OPB = QB =  90

     OB = OB ¼mHk;fu"B½

vr% POB  QOB

 OP = OQ....(i)

blh rjg ROC  QOC

 OR = OQ....(ii)

(i)  vkSj (ii) ls ge dg ldrs gSa fd]

OP = OQ = OR

vc ge O dks dsanz ysdj vkSj f=T;k OP ysdj ,d oÙ̀k cukrs gSa tks f=Hkqt dh rhuksa Hkqtkvksa dks Li'kZ
djrs gq, xqtjrk gSA

fdlh f=Hkqt ds dks.k lef}Hkktd ftl fcanq ij feyrs gSa] mls var%dsUnz dgrs gaS vkSj o`Ùk dks var%òÙk
dgrs gSaA

     djds ns[ksa

1- var%oÙ̀k vkSj ifjòÙk dh jpuk dhft, tc f=Hkqt ABC esa %

¼i½ AB = 3 lseh-] BC = 4 lseh- vkSj 90B   A lkFk gh var%oÙ̀k vkSj ifjo`Ùk dh f=T;k Kkr dhft,A

¼ii½ AB = BC = CA = 6 lseh- var%dsanz vkSj ifjdsanz dgk¡ fLFkr gSa\

¼iii½ BC = 7 lseh-] 45B   , 105A    var%dsanz vkSj ifjdsanz dgk¡ fLFkr gSa\

i z'ukoyh&3

1. funsZ'kkuqlkj jpuk djsa& ¼ijdkj dk mi;ksx djsa½

(i) js[kk  ij fLFkr fcUnq p ij yac [khapasA

(ii) fcUnq s ls js[kk ij yac [khapsaA

(iii) js[kk[kaM JK dk yac lef}Hkktd cuk,¡A

(iv) fcUnq 'T' ls gksrh gqbZ js[kk tks ds lekarj gks [khapasA

(v) fcUnq 'F' ls gksrh gqbZ js[kk tks ED ds lekarj gks] [khapasA
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(vi) fcUnq G ls js[kk HJ ij yac MkyasA

2. vkidks nks js[kk[k.M AB = a vkSj RS = b fn, gSaA vc funsZ'kkuqlkj jpuk djsa&

(i) 'a' vkSj 'b' Hkqtk dk vk;r cuk,¡A

(ii) 4b ifjeki dk oxZ cuk,¡A

(iii) a d.kZ dk oxZ cuk,¡A

(iv) lekarj prqHkqZt ftldh Hkqtk a vkSj b rFkk buds chp dk dks.k   gksA

3- ,d ledks.k f=Hkqt ij ifjòÙk dh jpuk dhft,A jps x, oÙ̀k dh f=T;k dk eku crkb,A

4- ,d ledks.k f=Hkqt ij var%o`Ùk dh jpuk dhft,A jps x, oÙ̀k dh f=T;k dk eku crkb,A

5- ,d leckgq f=Hkqt ij var%òÙk vkSj ifjoÙ̀k dh jpuk dhft,A vc var%dsanz vkSj ifjdsanz fudkfy,A D;k
nksuksa ,d gh txg ij fLFkr gSa\

6- dksbZ rhu vlajs[k fcUnq (non-collinear points) yhft, vkSj muls xqtjus okys ,d o`Ùk dh jpuk dhft,A

7- eksgu viuh 'kkyk ds òŸkkdkj eSnku ds dsUnz ij >.Mk Qgjkuk pkgrk gSA eSnku esa fdl txg >.Ms ds
fy, [kaHkk xM+k;k tk,] ;g irk yxkus ds fy, mls tks;k vkSj jkgqy dh lgk;rk ysuh iM+hA lksfp, rhuksa
us feydj [kaHks ds fy, txg dSls <w¡<+h gksxh\

geus lh[kk

1- loky dks le>uk %& loky ij dke 'kq: djus dk lcls igyk dne gS loky dks i<+uk vkSj ;g
ns[kuk dh D;k tkudkjh nh x;h gS vkSj D;k jpuk djuh gSA ;g ,d rjhds ls tkudkjh dks le>dj
mls xf.krh; :i o lanHkZ esa ifjofrZr djus tSlk gSA blesa ;g le>us dh t:jr gS fd nh xbZ tkudkjh
esa ls dkSulh mi;ksxh gS vkSj dkSu lh ughaA nh xbZ tkudkjh ds vk/kkj ij fdu T;kferh; vo/kkj.kkvksa
dk mi;ksx gks ldrk gS] bl rjg dh lksp loky dks le>us es enn djrh gSA

2- ,df=r dh xbZ tkudkjh ds vk/kkj ij ,d dPpk (Rough) fp= cukdj ,oa fo’ys"k.k dj ;g lksp ldrs
gSa fd bl loky dks fdl rjg gy djsaA blesa ;g lkspuk gksxk fd tks tkudkjh nh xbZ gS mlesa visf{kr
vkÑfr dk dkSu&dkSu lk fgLlk gesa Kkr gks x;k gS vkSj vkÑfr dh jpuk ds fy, D;k vkSj pkfg,A

3- ,d ckj fo’ys"k.k dj dPpk  (Rough) fp= cuus ds ckn pj.kc) :i ls T;kferh; jpuk dh tk ldrh
gSA

4- var esa jpuk iwjh gksus  ds ckn ns[ksa fd jfpr vk—fr loky esa nh x;h tkudkjh ds vuqlkj gS ;k ughaA
T;kferh; jpuk esa vki eki ds vykok çek.k (proof) ds ek/;e ls Hkh ns[k ldrs gSa fd jfpr vk—fr
vHkh"V gS ;k ughaA
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ge vius thou esa vDlj jkstkuk ds dFkuksa ;k nkoksa dks ,sls gh eku ysus ds ctk;
rdksZa ls rkSyus dh dksf'k'k djrs gSaA tSls& vkius foKkiuksa esa ns[kk] lquk gksxk fd& ßvki bl
isafly ls fy[ksaxs rks rst fy[k ik,¡xssAÞ ;k ßvki vius cPps dks ;g VkWfud fiyk,¡xs rks og
rst nkSM+sxkAÞ ;kuh vxj vkidks rst fy[kuk gS rks mlh isafly ls fy[ksa vkSj VkWfud ihus ls
rst nkSM+saxs ugha rks ihNs jg tk,¡xsA vc ckr vkrh gS fd bu nkoksa vkSj dFkuksa dks tks ge lqurs
jgrs gSa mUgsa dSls tk¡pk tk,\ ;k mudh lR;rk dSls irk dh tk,\

,d rjhdk rks gS fd ckj&ckj voyksdu (Empirical Observation) djds irk djsa fd
VkWfud ihus ls fdrus cPps nkSM+ esa vOoy vk, ;k fdrus cPpksa dk dn c<+k vFkok mlh isafly
ls fy[kus okys fdrus cPpksa dh fy[kus dh xfr rst gks xbZ A fQj bu voyksduksa ds vk/kkj
ij vkxs lkspk tk ldrk gSA ij D;k ;g rjhdk gj fLFkfr esa dkjxj gksxk\ D;k ;g xf.krh;
dFkuksa ij Hkh ykxw gks ldrk gS\

tSls bu dFkuksa dks if<+, &

1- fdlh la[;k dk xq.kt ml la[;k ds lHkh xq.ku[k.Mksa dk Hkh xq.kt gksrk gSA

2- tks la[;k 8 ls foHkkftr gksxh og 4 ls Hkh foHkkftr gksxhA

3- la[;k 0-000001] la[;k 10&20 ls cM+h gSA

4- nks fo"ke la[;kvksa dk tksM+ ges'kk le la[;k gksrh gSA

5- nks la[;kvksa dk xq.kyQy mu nksuksa la[;kvksa ls cM+k gksrk gSA

,sls dFkuksa dks tk¡pus ds fy, D;k igys okyk rjhdk mi;ksx dj ldrs gSa\ ;kuh D;k
ge dFku ¼1½ dks tk¡pus ds fy, gj la[;k ds lHkh xq.kt vkSj xq.ku[k.M fudkysaxs\ ;k fQj
dFku ¼2½ eas 8 ls foHkkftr gksus okyh vuar la[;kvksa dks 4 ls foHkkftr djds ns[ksaxs\

;g Li"V gS fd bl izdkj ds dFkuksa dks tk¡pus ds fy, ;g rjhdk laHko ugha gSA dqN
O;kid rjhds ;k vk/kkj t:jh gSa ftlls ;g irk yxk;k tk lds fd 0-000001] 10&20 ls cM+k
gS ;k NksVkA blh rjg dksbZ ,slk fu;e pkfg, ftuds vk/kkj ij fo"ke la[;kvksa dk tksM+ le
la[;k fn[kk;k tk lds ;k fQj la[;kvksa ds xq.kuQy dk ijh{k.k gks ldsA

ifjp; (Introduction)
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vkb, xf.krh; dFkuksa dks tk¡pus dk rjhdk irk djrs gSaA

blds fy, ge dqN dFkuksa dk mnkgj.k ys dj ns[krs gSaA

 ,d fo"ke vkSj ,d le la[;k dk tksM+ ges'kk fo"ke la[;k gksrh gSA

 fdlh Hkh le iw.kkZad b dks ge b = 2k fy[k ldrs gSa] tgka k dksbZ iw.kkZad gSA

¼le iw.kkZad dh ifjHkk"kk ls] pwafd b] 2 ls foHkkftr gS½ -------------- ¼1½

fdlh Hkh fo"ke iw.kkZad a dks ge  a = 2k
1
 + 1 fy[k ldrs gSa ]tgk¡ k

1
 Hkh iw.kkZad gSA

¼fdlh Hkh le la[;k esa 1 tksM+us ij fo"ke la[;k izkIr gksrh gS½ ------- ¼2½

vc (1) o (2) dks tksM+us ij

a + b = 2k
1
 + 1 + 2k = 2 (k + k

1
) + 1

= 2m + 1 tgk¡ m = k + k
1
 gS vkSj m ,d iw.kkZaad gSA ¼D;ksa\½

pw¡fd 2m ,d le la[;k gSA

vr% 2m + 1 ,d fo"ke la[;k gSA

;kuh ,d fo"ke vkSj ,d le la[;k dk tksM+ ges'kk fo"ke la[;k gh gksxhA

vkius ns[kk fd ;gk¡ geus le vkSj fo"ke iw.kkZad dh ifjHkk"kk ds vk/kkj ij bl dFku
dks fl) fd;k gS A

 vkius d{kk 9 esa T;kfefr ds dFkuksa dks fl) djuk lh[kk gS A tSls & ßprqHkqZt ds vkarfjd
dks.kksa dk ;ksx 0360  gksrk gSAÞ ;k ß;fn ,d fr;Zd js[kk nks lekUrj js[kkvksa dks izfrPNsn djs
rks ,dkUrj var% dks.kksa dk izR;sd ;qXe cjkcj gksrk gSAÞ

;gk¡ ge nwljs dFku dh miifÙk djsaxs vkSj mlds eq[; igyqvksa dks <w¡<sa+xsA

 ;fn ,d fr;Zd js[kk nks lekarj js[kkvksa dks izfrPNsn djs rks ,dkarj var%dks.kksa
dk izR;sd ;qXe cjkcj gksrk gSA

 ekuk AB vkSj CD lekarj js[kkvksa dks PQ

fr;Zd js[kk izfrPNsn djrh gS A

;gk¡ MND o AMN ,dkarj vUr%dks.kksa dk
,d ;qXe gS A

rFkk MNC o BMN ,dkarj vUr%dks.kksa dk nwljk
;qXe gS A

gesa ;g ns[kuk gS fd D;k MND = AMN o

MNC = BMN
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pw¡fdPMB o MND laxr dks.k gSa

PMB = MND ¼laxr dks.k vfHkx̀ghr ls½ ----------------------¼1½

rFkk PMB = AMN ¼'kh"kkZfHkeq[k dks.k izes; ls½ ----------------------¼2½

¼1½ vkSj ¼2½ ls]

MND = AMN ----------------------¼3½
blh izdkj

MNC = BMN ----------------------¼4½

vr% ;gk¡ ,dkarj var%dks.kksa ds nksuksa ;qXe cjkcj gSA

Åij dh nksuksa miifÙk;ksa dks /;kuiwoZd if<+, vkSj crkb, fd bu dFkuksa dks fl)
djus esa dkSu&dkSu ls eq[; igyqvkas dk mi;ksx gqvk gS \

ek/koh dgrh gS fd miifÙk ds rhu eq[; igyw fn[ks&

1- nksuksa dFkuksa dks fl) djus ds fy, igys ls fl) izes;] ifjHkk"kk ;k vfHkxg̀hrksa dk
mi;ksx fd;k x;k gSA

2- miifÙk dk izR;sd dFku] Bhd igys okys dFku ls rkfdZd :i ls tqM+k gSA

3- dFkuksa dks fy[krs le; fo'ks"k izdkj ds izrhdksa o fpàksa dk mi;ksx fd;k gS vkSj
cM+s okD;ksa dks budk mi;ksx djds laf{kIr esa fy[kk gSA

D;k vki ek/koh dh ckr ls lger gSa\

  djds ns[ksa

1- ÞprqHkZqt ds vkarfjd dks.kksa dk ;ksx 0360  gksrk gSAÞ

bl dFku dks fl) djsa vkSj mleass miifÙk ds rhuksa eq[; igyw <w¡<+saA

   lkspsa ,oa ppkZ djsa

ftu nks dFkuksa dks Åij geus fl) fd;k gS mudh miifÙk i<+sa vkSj fuEufyf[kr
iz'uksa ij d{kk esa ppkZ djsaA

1- dkSu&dkSulh ifjHkk"kk] izes;ksa ;k vfHkx`ghrksa dk mi;ksx fd;k x;k gS\

2- mu fpàksa] izrhdksa dh lwph cukb, tks bu miifÙk;ksa esa bLrseky fd, x, gSaA

vkb, ns[krs gSa fd Åij fy[ks rhuksa igyw fdl izdkj miifÙk i<+us] le>us vkSj
fy[kus esa enn djrs gSaA

1- ßifjHkk"kkvksa] iwoZ Kkr izes;] Lo;a fl) dk iz;ksx

;fn vkidks ,d dFku fl) djus ds fy, fn;k tk, rks vki dSls 'kq: djsaxs\
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t+kfgj gS blds fy, vkidks mu lHkh Kkr tkudkfj;ksa dh vko';drk gksxh ftuds
vk/kkj ij dFku dks fl) fd;k tk ldsA ;s tkudkfj;k¡ vfHkx`ghr] ifjHkk"kk] iwoZ fl) dFku
gks ldrh gaSA blfy, fdlh dFku dks fl) djus ds fy, lcls igys ;g lksp ysa fd
D;k&D;k irk gS\ rkfd bu tkudkfj;ksa dk bLrseky lgh txg ij gks ldsA

geus le:irk ds v/;k; esa nks f=Hkqtksa esa SAS vkSj SSS le:irk izes;ksa dks fl)

djus ds fy, AA le:irk dlkSVh dk mi;ksx fd;k gSA blh rjg d{kk 9 esa 2  dks

vifjes; la[;k fl) djus gsrq ifjes; la[;k dh ifjHkk"kk dk mi;ksx fd;k x;k o fdlh
lekarj prqHkqZt dh lEeq[k Hkqtkvksa dks cjkcj fl) djus ds fy, ß,dkarj dks.kksa dk ;qXeÞ izes;
dk mi;ksx fd;k x;kA

 djds ns[ksa

vc rd dh miifÙk;ksa esa mi;ksx dh xbZ ifjHkk"kk,¡ Nk¡fV,A

 (Deductive Reasoning)

fdlh miifÙk esa ,d dFku ds ckn vxyk dFku fdl vk/kkj ij fy[ksa ;g lkspuk
egRoiw.kZ gSA blds fy, igys ls Kkr ifjHkk"kk] vfHkx`ghr o iwoZ fl) izes; dh
tkudkjh gksuk vko';d gS

1- fuEufyf[kr dFku dk fu"d"kZ dFku fyf[k, A

ßl vkSj m lekarj js[kk,¡ gSaAÞ

lekarj js[kk dh ifjHkk"kk ls gesa irk gS fd lekarj js[kkvksa esa mHk;fu"B fcanq ugha gksrk
gSA ¼rdZ½

blfy, ge dg ldrs gSa ;fn Þl vkSj m dksbZ nks lekarj js[kk,¡ gSa rks muesa dksbZ
mHk;fu"B fcanq ugha gksxkAÞ¼fu"d"kZ dFku½

,d vU; mnkgj.k ns[krs gSa&

2- ;fn a + 5 = b vkSj c = b gS rks

a + 5 = c gksxkA ;kus a = c – 5

3- Åij fy[ks nksuksa mnkgj.kksa esa ifjHkk"kk vkSj vfHkxg̀hr  ds vk/kkj ij ,d dFku ls
vxyk dFku fy[kk x;k gSA blh rjg iwoZ fl) dFku
;k izes;ksa ds vk/kkj ij Hkh fu"d"kZ fudkys tk ldrs gSaA
vkb, ,d mnkgj.k ns[krs gSa&

AOB vkSj POQ esa AOB = POQ,

OA = OP vkSj OB = OQ gSA

SAS lokZaxlerk izes; ds vk/kkj ij ge dg ldrs gaS fdAOB  POQ

4- fuxefud rdZ gesa ,d O;kid lR; dFku ls fof'k"V lR; dFku rd igq¡pus esa Hkh
enn djrk gSA mnkgj.k ds fy, ;fn ,d ckj ;g fl) dj nsa fd fdUgha nks fo"ke

A

B

P

Q

O
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la[;kvksa dk xq.kuQy ,d fo"ke la[;k gksrh gS rks fcuk xq.kk fd, gh ge fo"ke
la[;kvkaas dks igpku dj xq.kuQy ds fo"ke gksus dks tku ldrs gSaA

×

djds ns[ksa

1- fl) djsa fd & fdUgha Hkh nks Øekxr fo"ke la[;kvksa dk ;ksx] 4 dk xq.kt
gksrk gSA

2- fn, x, dFkuksa ds vk/kkj ij fu"d"kZ dFku fyf[k,A

(i) dFku a & oxZ ,d vk;r gSA

dFku b & vk;r ,d lekarj prqHkZqt gSA

(ii) dFku a & thok AB oÙ̀k dh ifjfèk ij

APB  cukrh gSA

dFku b & thok AB ,d O;kl gSA

3- ;fn ABCD vkSj PQRS nks vk;r gSa rks buds dks.kksa] Hkqtkvksa o fod.kksZa ds ckjs
esa ge D;k&D;k fu"d"kZ fudky ldrs gSa\ D;k ge dg ldrs gSa fd ;s
lokZaxle vFkok le:i gSa\

xf.kr lh[krs le; ge dbZ ckj eki dj ;k fo'ks"k mnkgj.k ns[kdj O;kid Lrj ij
dqN ckrsa eku ysrs gSaA f=Hkqt ds var% dks.kksa dk ;ksx 180° gS] bls Hkh fn[kkrs le; ge eki
dj vFkok dksuksa dks dkV] mUgsa ,d lkFk j[kdj ;g dgrs gSa fd var%dks.kksa dk ;ksx 180° gSA
fdUrq ;g bl dFku dh miifŸk ugha gSA bl rjg n'kkZus ls ;g gj f=Hkqt ds fy, ekU; gS
,slk ge ugha dg ldrsA

ge tkurs gSa fd fdlh Hkh f=Hkqt ds rhuksa var%dks.kksa dk ;ksx 180° gksrk gS] ,d izes;
gS tks fd lHkh f=Hkqtksa ij ykxw ,d O;kid dFku gSA eku ysa fd vkius fdlh ,d f=Hkqt ds
dks.kksa dks ekik ;fn mudk ;ksx 180° gks rks fdlh nwljs f=Hkqt ds fy, Hkh ,slk gksxk ge ;gh
ckr ugha dg ldrsA bl izdkj lHkh laHko f=Hkqt ds dks.kksa dks ekiuk laHko ugha gSA blds
vykok ;fn ;ksx 180° ls de ;k T;knk gks rks ge ;gh
ekusaxs fd eki Bhd ls ugha gqvkA ,slk blfy, gS D;ksafd ge
tkurs gSa fd lery ij cus f=Hkqt ds rhuksa dks.kksa dk ;ksx
180° gksxk gh vkSj ge bls O;kid :i esa fl) dj ldrs
gSa] ftlls ;g gj f=Hkqt ds fy, lgh gksxk ghA

P

Q R

1

2 3

A

P

B
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xf.kr esa dFku dks fl) djus ds fy, fuxefud rdZ.k (Deductive Reasoning) dk
mi;ksx djrs gSa ftlls O;kid :i ls fdlh Hkh dFku dh lR;rk tk¡ph o LFkkfir dh tk
ldrh gSA O;kidrk ds fy, ge ;gk¡ ,d f=Hkqt dh dYiuk djsaxs] ftlds vkdkj] dks.kksa dh
eki vkfn ds ckjs esa ge dqN ugha tkurs vFkkZr~ os dqN Hkh gks ldrs gSaA blls gekjk fu"d"kZ
gj f=Hkqt ij ykxw gksxkA

 fdlh f=Hkqt ds var% dks.kksa dk ;ksx 180° gksrk gSA

 ,d f=Hkqt PQR fn;k gS ftlds dks.k
1, 2 vkSj 3 gaSA

 1 + 2 + 3 = 180°

 QR ds lekarj fcanq P ls gksrh gqbZ ,d
js[kk XPY cuk,¡a] rkfd lekarj js[kkvksa dk xq.kksa dk
mi;ksx dj ldsaA

vkdf̀r esa]

4 + 1 + 5 = 180° ¼XPY ,d js[kk gS½ --------------------------¼1½

4 = 2 vkSj 5 = 3 ¼,dkarj dks.kksa dk ;qXe½ --------------------------¼2½

¼1½ esa 4 vkSj 5 dk eku j[kus ij

2 + 1 + 3 = 180° --------------------------¼3½

;kuh 1 + 2 + 3 = 180°

blesa 1, 2 dk vyx&vyx eku o PQ, QR vkfn dh yEckbZ dqN Hkh gks ldrh
gSA 'krZ ;g gS fd f=Hkqt cu ik,A --------------------------¼4½

T;kfefr esa dFkuksa dks fl) djrs le; ge vDlj jpuk djrs gSaA  bl miifÙk esa
geus ,d lekarj js[kk XPY [khaph ftlls ge ,dkarj dks.k izes; dk mi;ksx dj ik,A

djds ns[ksa

fl) djsa fd &

1- fdlh f=Hkqt dk cfg"dks.k nwjLFk vUr%dks.kksa ds ;ksxQy ds cjkcj gksrk gSA

2- fdlh f=Hkqt ds nks dks.k cjkcj gkas rks mudh lEeq[k Hkqtk,¡ Hkh cjkcj gksrh gaSA

3- fdlh lekarj prqHkqZt dk ,d fod.kZ mls nks lokZaxle f=Hkqtksa esa foHkkftr djrk gSA

4- nks ledks.k f=Hkqtksa esa ,d f=Hkqt dk d.kZ o ,d Hkqtk nwljs f=Hkqt ds d.kZ o
laxr Hkqtk ds cjkcj gks rks os f=Hkqt lokZaxle gksrs gSaA

PX Y

Q R

1

2 3

4 5



xf.krh; dFkuks a dh tk¡p 335

3- xf.krh; Hkk"kk dk mi;ksx djds lVhd] laf{kIr ,oa Li"V Hkk"kk esa fy[kuk

izkÑr la[;k ds bl xq.k/keZ dks i<+sa

n
1 
+ n

2
 = n

2
 + n

1
 n

1
, n

2
  N (1)

D;k vki crk ldrs gSa fd ;g izkdr̀ la[;k dk dkSu lk xq.k/keZ gS\

;g dFku izkÑr la[;kvksas esa tksM+ ds Øe fofues; (Commutative Property) ds
xq.kèkeZ dks crkrk gSA ;kuh 'kkfCnd rkSj ij dgsa rks fdUgha Hkh nks izkÑr la[;kvksa dk tksM+]
muds Øe cny dj tksM+us ij leku jgrk gSA dFku esa blh ckr dks dqN v{kj] izrhd ;k
fpàksa dh enn ls laf{kIr esa fy[kk x;k gSA tSls nks izkÑr la[;kvksa dks n

1
 vkSj n

2
 ls n'kkZ;k

x;k gSA lkFk gh nks u, ladsr  vkSj  Hkh gaSA

;g NksVk lk xf.krh; dFku ;g crkrk gS fd fdUgha Hkh nks izkÑr la[;kvksa dk
;ksxQy bl ckr ij fuHkZj ugha djrk gS fd fdlesa fdldk ;ksx dj jgs gSaA bldk vFkZ ;g
gS fd ge n

1
 vkSj n

2
 dks eku cny dj dksbZ Hkh izkd`r la[;k j[k ldrs gSa vkSj gj eku ds

n
1 
+ n

2
 = n

2
 + n

1
izkIr gksrk gS A

blh rjg ls ge xq.kk ds fy, Øe fofues; ds fu;e dks Hkh fy[k ldrs gSaA

vc ifjes; la[;k dh fuEufyf[kr ifjHkk"kk dks i<+sa ftls v{kj&izrhdksa dh enn ls
fy[kk x;k gSA

 Q = 
p

q tgk¡  p, q  I & q  0

**fdlh ifjes; la[;k Q dks 
p

q  ds #i esa fy[krs gSa tgk¡ p, q dksbZ nks iw.kZakd gSa vkSj

q dk eku 0 ugha gks ldrkA**

djds ns[ksa

fuEufyf[kr xf.krh; dFkuksa dks 'kCnksa esa fyf[k, A

(i) m n m+na ×a =a  a,m,n N

(ii) p(x + y) = px + py    p,x,y R 

(ii) izkdf̀rd la[;kvksa ds lHkh xq.kèkeksZa dks izrhd Hkk"kk esa fy[ksaA
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xf.kr esa ifjHkk"kk,¡] xq.k] fu;e bl rjhds ls laf{kIr esa fy[ks tkrs gSaA ,slk u gks rks dFkuksa
o miifÙk;ksa dks fy[kus esa tkus fdruk fy[kuk iM+sA xf.krh; Hkk"kk lgh fpàksa ds mi;ksx ls
fdlh ckr dks lVhdrk ls dgus esa enn djrh gSA blfy, bldk mi;ksx izes; fl) djrs
gq, djuk t:jh Hkh gS vkSj Qk;nsean HkhA

oSls rks xf.kr esa vusd fpà mi;ksx fd, tkrs gSa ij ;gk¡ ij dqN fpàksa vkSj muds
vFkZ fn, gSaA vkxs ge budk mi;ksx le>saxs vkSj dqN u, dFku Hkh fy[ksaxsA

Ø- fpà          vFkZ

1- = cjkcj gS (is equal to)

2-      < ls NksVk gS (Less than)

3-      > ls cM+k gS (Greater than)

4-  blfy, (Therefore)

5-  pwafd (Since)

6-  cjkcj ugha gS (is not equal to)

7-  lHkh ds fy,@izR;sd ds fy, (For all)

8-  dk vo;o gS (Belongs to)

9-  dk vo;o ugha gS (does not belong to)

10- ~ le:i gS (is similar to)

11-  lokZaxle gS (is congruent to)

12-  varHkkZo@bafxr djrk gS (implies to )

13-  lekarj gS (is parallel to )

mnkgj.k%&1- fuEu 'kkfCnd dFkuksa dks xf.krh; dFkuksa esa fy[ksa&

¼v½ iw.kkZad la[;kvksa esa O;odyu djrs le; Øe fofues; fu;e ykxw ugha gksrk gSA

¼c½ fdlh Hkh izkÑr la[;k dk oxZ] ml la[;k ls cM+k ;k mlds cjkcj gksrk gSA

gy%& ¼v½ a – b  b – a  a, b   I

xf.krh; dFku fy[kus ds fy, geus nks pjksa a vkSj b dk mi;ksx fd;k gS vkSj fpàksa
, ,  dk mi;ksx fd;k gSA

¼c½ 2x x        x N 

;gk¡sa x fdlh izkÑr la[;k dks fu:fir djrk gSA
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djds ns[ksa

bu lHkh ds fy, xf.krh; dFku fy[ksa----

(i) fdlh iw.kkZad la[;k dks 1 ls xq.kk djus ij ogh iw.kkZad la[;k izkIr gksrh gSA

(ii) fdlh Hkh f=Hkqt dh nks Hkqtkvksa dk ;ksxQy rhljh Hkqtk ls vf/kd gksrk gSA

(iii) nks fHkUukRed la[;kvksa dk ;ksx ,d fHkUukRed la[;k gh gksrh gSA

iz’ukoyh 1

1- crkb, fd fuEufyf[kr xf.krh; dFku lgh gaS ;k xyr\ mÙkj dk dkj.k Hkh fyf[k,A

(i) prqHkqZt ds var% dks.kksa dk ;ksx 350° gksrk gSA

(ii) fdlh okLrfod la[;k x ds fy, x2  0

(iii) nks le la[;kvksa dk tksM+ le la[;k gksrk gS A

(iv) lHkh vHkkT; la[;k,¡ fo"ke gksrh gSA

 (v) 3n + 1 > 4, tgk¡ n izkÑr la[;k gSA

(vi) x2 > 0, tgk¡ x okLrfod la[;k gSA

(vii) (a + b) + c = a + (b + c) a, b, c  N

(viii) (p – q) + r = p – (q + r) p, q, r  Q

(ix) (x + y) – z = x + (y – z) x, y, z  R

2- uhps dh lwph esa dqN vfHkxg̀hr] izes; ,oa ifjHkk"kk,¡ nh xbZ gSaA bUgsa /;ku ls i<+saA

dFku 1- iw.kZ] fgLls ls cM+k gksrk gSA ¼vfHkxg̀hr½

dFku 2- ;fn fdlh f=Hkqt dh rhuksa Hkqtkvksa dh eki vyx&vyx gks rks og
f=Hkqt fo"keckgq f=Hkqt gksrk gSA ¼ifjHkk"kk ½

dFku 3- ;fn n fo"ke iw.kkZad gS rks n = 2k + 1 fy[kk tk ldrk gS] tgka k

dksbZ iw.kkZad gSA ¼ifjHkk"kk ½

dFku 4- nks f=Hkqtksa esa ;fn ,d f=Hkqt dh  Hkqtk,¡] nwljs  f=Hkqt dh laxr
Hkqtkvksa ds cjkcj gksa] rks nksuksa f=Hkqt lokZaxle gksrs gSaA ¼izes;½

dFku 5- ;fn dksbZ nks oLrq,¡ Øe'k% rhljh oLrq ds cjkcj gSa] rks igyh nksuksa
oLrq,¡ ,d&nwljs ds cjkcj gksrh gSaA ¼vfHkxg̀hr½

Åij fn, dFkuksa ds vk/kkj ij uhps nh xbZ tkudkfj;ksa ds fy, laHko fu"d"kZ
dFku fy[ksaaA

(i) f=Hkqt RST vkSj f=Hkqt XYZ esa RS = XY, ST = YZ vkSj TR = ZX gSA
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¼tSls ;gk¡ dFku&4 ds vk/kkj ij ge ;g fu"d"kZ fudky ldrs gSa fd RST XYZ   ½

(ii)
AB

2
 = AC

(iii) l = 
k+5

2
 vkSj 2m = k + 5 gSA tgk¡ k, l vkSj m  R

(iv) DEF esa DE  EF  FD gSA

(v) 141 ,d fo"ke iw.kkZad gSA

3- ;fn n
1
 vkSj n

2
 nks le iw.kkZad gaS rFkk k

1
 vkSj k

2
 dksbZ nks iw.kkZad gaS rc]

(i) le iw.kkZad dh ifjHkk"kk dk mi;ksx djds n
1
 vkSj n

2
 dks Øe'k% k

1
 vkSj k

2

ds :i esa fyf[k, A

(ii) xq.kk n
1 
n

2
 dks k

1
 vkSj k

2
 ds :i esa fyf[k, A

(iii) vc n
1 
+ n

2
 dks k

1
 vkSj k

2
 ds :i esa fyf[k, A

(iv) n
1 
× n

2
 le la[;k gS ;k fo"ke\ D;ksa\

(v) n
1 
+ n

2
 le la[;k gS ;k fo"ke\ D;ksa\

4- ;fn ax2 + bx + c = 0 ,d f}?kkrh lehdj.k gS tgk¡ a, b, c  R vkSj a  0 rks buesa
ls dkSu&dkSu ls lehdj.k f}?kkrh lehdj.k gks ldrs gSa vkSj dkj.k fyf[k,A

(i) ax2 - bx + c = 0 (ii) bx + c = 0 (iii) ax2 + c = 0

(iv) ax2 = 0 (v) bx = 0

5- uhps ifjes; la[;k (Q) dh ifjHkk"kk gS&

Q = 
p

q  tgk¡ p, q  I vkSj q  0

(i) ifjes; la[;k dh ifjHkk"kk 'kCnksa esa fyf[k,A

(ii) D;k 
6

0
 ifjes; la[;k gS\

(iii) D;k 
81

1
 ifjes; la[;k gS\ ifjHkk"kk ds vk/kkj ij dkj.k crkb,A

(iv) ;fn 
9

– 5

b

a


 ,d ifjes; O;atd gS] tgk¡ a, b  N ¼izkÑr la[;k½ gS] rks a dk

dkSu lk eku ;gk¡ ekU; ugha gS\ vkSj D;ksa\

(v) ;fn 
2

2

7

25

p

q


  ifjes; O;atd gSA ;gk¡ q dk eku 5 vkSj &5 D;ksa ugha gks

ldrk\ ¼ifjHkk"kk dk mi;ksx djsaA½
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vHkh rd geus xf.krh; dFkuksa dks lkekU;r% lh/ks&lh/ks fuxeu rdZ ls fl)
fd;k gSA blds dqN vkSj mnkgj.k ns[krs gSa &

^^;fn ABC  ,d leckgq f=Hkqt gS rks og lef}ckgq f=Hkqt Hkh gSA**

;fn dksbZ f=Hkqt leckgq gS rks mldh rhuksa Hkqtk,¡ cjkcj gSaA ;kuh mldh lHkh
Hkqtk,¡ cjkcj gSa rks mldh dksbZ Hkh nks Hkqtk,¡ cjkcj gksaxh ghA vr% og lef}ckgq Hkh gksxkA

vkb, vc bUgha rF;ksa dks ge izrhdksa dh lgk;rk ls fy[kdj iznf'kZr djuk lh[krs gSaA

       :A ABC  leckgq f=Hkqt gSA

       :B ABC  lef}ckgq f=Hkqt gSA

vc ;fn dFku A lgh gS rks dFku B Hkh lgh gSA vr% bls fuEufyf[kr rjhds ls n'kkZ,¡xsA

A B  ge bls ,sls i<+rs gSa Þ;fn A   rks  BÞ ;k  *A varHkkZo B *

;gk¡ varHkkZo ¼bafxr djrk gS½ dk fpà gSA

djds ns[ksa

1- bl izdkj ds dqN vkSj dFku lkspdj fy[ksa ftUgs lh/ks&lh/ks fuxeu rdZ ij
fl) fd;k tk ldrk gSA

2- D;k A B  ;g fn[kkrk gS fd B A  \ dkj.k crk,¡A

varHkkZo dk mi;ksx

vkb, dqN mnkgj.k ns[krs gSa

dFku 1 %& ;fn 2 4x  gS rks 2, 2x    gksxkA

      2: 4A x 

      : 2B x  

gesa irk gS fd ;fn 2 4x   gks rks x  dk eku 2 vkSj &2 gksxkA vr% A B gSA

dFku 2 %& ;fn m ] 9 dk xq.kt gS rks m ] 3 dk Hkh xq.kt gSA

       : ,9A m  dk xq.kt gSA

       : ,3B m  dk xq.kt gSA

ge tkurs gSa fd ;fn dksbZ la[;k 9 dk xq.kt gks rks og 3 dh Hkh xq.kt gksxhA vr% A B

djds ns[kas

        bu dFkuksa esa lgh rkfdZd laca/k irk djsa vkSj fpà ¼ ½ dk mi;ksx djds n'kkZ,¡A

         1-   P: prqHkqZt ABCD ,d vk;r gSA

            Q: prqHkqZt ABCD ,d oxZ gS A

         2- A: fcanq P1 js[kk l  vkSj m ij fLFkr gSA

            B: js[kk l  vkSj mvlekarj js[kk,¡ gaSA
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dqN vkSj dFkuksa dks fl) djuk

vc ge dqN ,sls dFkuksa dks ij[ksaxs vFkok miifÙk djsaxs ftuesa lh/ks fuxeu }kjk ge
dFku dh miifŸk rd ugha igqap ldrsA

dFku 3 %& fo"ke la[;k dk oxZ fo"ke la[;k gksrh gSA

miifÙk %& ekuk n ,d fo"ke la[;k gS rc

n = 2k + 1 

 nksuksa i{kksa dk oxZ djus ij

 n2 = (2k + 1)2

 (2k + 1)2 = 4k2 + 4k + 1

    =2(2k2+2k)+1 ¼ pw¡fd 2k2 + 2k Hkh iw.kkZad gS] blfy, bls dksbZ iw.kkZad

          =2b + 1        b ds cjkcj eku ldrs gSa ;kuh b = 2k2 + 2k ½

   ;kuh n2 =  2b + 1

pwafd 2b ,d le la[;k gS vr% 2b + 1 ,d fo"ke la[;k gS A

Li"Vr% fo"ke la[;k dk oxZ ,d fo"ke la[;k gksrh gSA

dFku 4 %& fl) dhft, fd 2  ,d vifjes; la[;k gSA

bl dFku dks fl) djus ds fy, lcls igys ge ;g ekusaxs fd 2  ,d vifjes;

la[;k ugha gS ;kfu 2  ,d ifjes; la[;k gSA vc ;fn 2  ifjes; la[;k ugha gS rks ifjes;

la[;k ds xq.k/kekasZ dk mi;ksx djrs gq, ge ,sls fu"d"kZ rd igq¡psaxs tks 2 ds ifjes; la[;k

gksus ds foijhr gksA bl rjg 2  ,d vifjes; la[;k fl) gks tk,xhA

         vkb, bl dFku dh miifÙk ns[krs gSa&

miifÙk %& fn, x, dFku ds foijhr dks lR; ekurs gSa fd 2  ,d ifjes; la[;k gSA rc

ifjes; la[;k dh ifjHkk"kk l]s

     2 ¾
a

b
  tgk¡ ,a b I ] 0b   ------------¼1½

lkFk gh a  vkSj b  lgvHkkT; gSA
¼1½ ds nksuksa i{kksa dk oxZ djus ij

 
2

2

2
a

b

    

2 22b a       ----------¼2½

22m a   tgk¡ 2m b ] m I

 2
2 2m n  tgk¡ 2 ,a n n I  ¼;fn a 2 ,d le la[;k gS rks a Hkh tks fd iw.kkZad gS]

,d le la[;k gksxh½
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vc lehdj.k ¼2½ esa a  dk eku j[kus ij

2 2 2 22 (2 ) 2b n b n   ¼;fn ekusa fd 2n p  dksbZ iw.kkZad gS½

2 2b p   tgk¡ p I

¼vr% 2b  ,d le la[;k gS vkSj blfy, b tks fd iw.kkZad gS] Hkh ,d le la[;k gksxhA½

2b q   tgk¡ q I

;kuh vc a  vkSj b dk mHk;fu"B xq.ku[k.M 2 gS vFkkZr a  vkSj b  lgvHkkT; ugha
gSA ;g ekus x, dFku ls foifjr gS] ftlesa a ] b  lgvHkkT; FksA vr% bldks xyr

fl) djrk gS fd 2  ,d ifjes; la[;k gSA

vr% ge bl fu"d"kZ ij igq¡ps fd 2  ,d vifjes; la[;k gSA

bl izdkj lR;kiu ds rjhds dks fojks/kksfDr }kjk miifÙk (proof by contradiction)

dgrs gSaA tSlk fd geus Åij fd;kA bl rjhds esa ge ;g eku ysrs gSa fd fn;k x;k dFku
lR; ugha gS vkSj ml dFku dk mYVk ¼fu"ks/ku½ lgh gSA fQj rkfdZd <ax ls vkxs c<+dj ekus
x, dFku dks xyr lkfcr djrs gSaA ifj.kke Lo:i okLrfod dFku lR; fl) gks tkrk gSA
bl izdkj dbZ ckj dFkuksa dks fl) djus ds fy, bl fof/k dk mi;ksx djrs gSaA tSlk fd
vkius ns[kk blesa lcls igys dFku dk fu"ks/ku dks lgh ekurs gSaA
fdlh dFku dks udkjuk ml dFku dk fu"ks/ku dgykrk gSA blds fy, ge fo'ks"k fpà dk
bLrseky djrs gSaA dFku P dk fu"ks/k dFku ~P ;kus fVYM P  fy[kk tkrk gSA

vkb, dqN mnkgj.k ns[krs gSa&

1- P : x vkSj y nksuksa iw.kkZad gSA

~P : x vkSj y nksuksa iw.kkZad ugha gSA

2- :B  js[kk[k.M AB ] js[kk[k.M PT  ij yac gSA

~B: js[kk[k.M AB ] js[kk[k.M PT  ij yac ugha gSA

djds ns[kas

fuEu dFkuksa dk fu"ks/ku dFku fyf[k,&

1- C : Li'kZ js[kk oÙ̀k dks flQZ ,d fcanq ij Li'kZ djrh gSA

2- D : lekUrj ek/; xq.kksÙkj ek/; ls cM+k gksrk gSA

3- R : 2 2b a  ,d _.kkRed la[;k gSA

dFkuksa dh tk¡p % dbZ ckj dFkuksa dh tk¡ap djus esa lh/ks&lh/ks rdZ <w¡<+uk vklku ugha
gksrkA mUgsa fl) djuk vklku ugha gksrk vkSj dbZ ckj rks og lgh Hkh ugha gksrs vkSj mUgsa
xyr fl) djuk gksrk gSA xf.krh; dFku dks xyr fl) djus ds fy, dSls c<+sa\

dFku 5 %& lHkh vHkkT; la[;k,¡ fo"ke gksrh gSA
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      ge ikrs gSa fd bl dFku esa rkfdZd laca/k <¡w<uk dfBu gS] D;ksafd vHkkT; la[;k,¡ irk
djus dk dksbZ fuf'pr iSVuZ ugha gS ;g Li"V gS fd vuar vHkkT; la[;kvksa ds fo"ke gksus dh
tk¡p djuk laHko ugha gSA fdUrq ;fn ge ,d Hkh ,slh vHkkT; la[;k <w¡< ysa tks fo"ke ugha
gS] rks ;g dFku vlR; fl) gks tk,xkA ,slk ,d izR;qnkgj.k gSA *2* ;g ,d ,slh vHkkT;
la[;k gS tks fo"ke ugha gSA vr% fn;k x;k dFku vlR; gS A

vc bl dFku ds fy, izR;qnkgj.k <w¡<+saA

dFku 6 %& x R   ;fn 2x  ifjes; la[;k gS rks x  Hkh ifjes; la[;k gSA

bl dFku esa Hkh vxj 2 2x   gS] tks ,d ifjes; la[;k gS rks 2x   feysxk tks

ifjes; la[;k ugha gSA vr% bl ,d mnkgj.k ls fn, x, dFku dks vlR; fl) dj
fn;kA blds fy, vkSj Hkh dbZ mnkgj.k fey ldrs gSA

     ;g /;ku jgs fd flQZ ,d izR;qnkgj.k ls dksbZ O;kid dFku vlR; fl) gks tkrk gS
D;ksafd xf.kr esa fdlh dFku ds O;kid :i ls lR; gksus ds fy, mldk gj fLFkfr esa oS/k gksuk
t#jh gSA blfy, ;fn dFku ,d Hkh fLFkfr esa xyr lkfcr gks tkrk gS rks og vlR; gSA
bls izR;qnkgj.k }kjk (Disproof by counter example) dFku dks vlR; fl) djuk dgrs gSaA

djds ns[ksa

bu dFkuksa dk ,d izR;qnkgj.k <wa<+sa vkSj vlR; fl) djsaA

a. lHkh /kukRed ifjes; la[;kvksa dk xq.kk nksuksa ifjes; la[;kvksa ls cM+k gksrk gSA

b. lHkh le:i vkd`fr;k¡] lokZaxle Hkh gksrh gSaA”

mnkgj.k%&2- fl) dhft, fd 2k + 7 ,d fo"ke iw.kkZad gS tgk¡ k ,d iw.kkZad gSA

 gy%&  ;fn  n fo"ke iw.kkZad gS] rks n = 2k + 1 fy[k ldrs gSa tgk¡ k dksbZ iw.kkZad gSA

gesa fl) djuk gS fd n = 2k + 7 fo"ke iw.kkZad gS  k  I

n = 2k + 7

 = 2k + 6 + 1

= 2(k + 3) + 1 ----------(1)

ekuk k + 3 = m  m  I ----------(2)

 ¼1½ o ¼2½ ls   n = 2m + 1

n =2m + 1 ,d fo"ke iw.kkZad gSa  m  I ¼fo"ke la[;k dh ifjHkk"kk ds vuqlkj½

Li"Vr% 2k + 7 ,d fo"ke iw.kkZad gSA
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iz’ukoyh 2

1- bu dFkuksa dks xf.krh; :i esa fyf[k, A
(i) iw.kkZad] xq.ku lafØ;k ds lkis{k laòr gSA
(ii) ifjes; la[;kvksa esa ?kVkus esa Øe fofues; ykxw ugha gksrk gSA

2- fuEu xf.krh; dFkuksa dks i<+dj muij vk/kkfjr mRrj nsaA
v- dFku % n3  n  n  Q

(i) bl dFku dks 'kCnksa esa fy[ksaA
(ii) D;k ;g dFku lgh gS\
(iii) ;g dFku fdu la[;kvksa ds fy, lgh gS\

(iv) D;k bl dFku esa 
2

7
n   j[kk tk ldrk gS\

(v) D;k dFku  3p p  p I   lgh gS\ dkj.k crk,¡A

c- x2 = 1   x = 1

(i) bl dFku dks ^;fn&rks* ds :i esa fy[ksaA
(ii) D;k ;g dFku lgh gS\
(iii) ;fn x  N D;k ;g dFku lgh gS\

3- crkb, fd fuEu dFku lR; gS ;k vlR;A mÙkj dk dkj.k fy[ksaA
(i) lHkh cgqHkqt iapHkqt gksrs gSaA
(ii) lHkh "kV~Hkqt cgqHkqt gksrs gSaA
(iii) lHkh le la[;k,¡ 2 ls HkkT; ugha gksrh gSaA
(iv) dqN okLrfod la[;k,¡ vifjes; gksrh gaSA
(v) lHkh okLrfod la[;k,¡ ifjes; gksrh gaSA

4- fn;k gqvk gS fd ABCD lekarj prqHkqZt gS vkSj B = 80° rc lekarj prqHkqZt ds
vU; dks.kksa ds ckjs esa vki D;k fu"d"kZ fudky ldrs gSa\

5- fl) djsa fd 4m+9 ,d fo"ke iw.kkZad gS tgk¡ m ,d iw.kkZad gSA
6- mi;qDr fpà dk mi;ksx djrs gq, fuEu dFkuksa dk fu"ksèku dFku fyf[k,&

(i) M: 7  vifjes; la[;k gSA

(ii) A
(iii) DdqN ifjes; la[;k,¡ iw.kkZad gksrh gaSA
(iv) Pf=Hkqt PQR leckgq gSA

7- fuEu dFkuksa esa rkfdZd lacaèk irk djsa vkSj varHkkZo ¼½ fpà dk mi;ksx djds n'kkZ,¡&
(i) A :  ABC ds lHkh var%dks.k cjkcj gSaA

B :    ABC ,d leckgq f=Hkqt gSA
(ii) T : P(a) = 0

S : (x-a) cgqin P (x) dk ,d xq.ku[kaM gSA
(iii) P : x vkSj y nks fo"ke la[;k,¡ gSaA

Q : x + y  ,d le la[;k gSA
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izfr/kukRed (Contrapositive)

dqN dFkuksa dks fn, x, :i esa fl) djuk eqf'dy gksrk gS] tSls ;g dFku ns[ksa %&

A
1
 %  ;fn nks f=Hkqt le:i ugha gS rks os f=Hkqt lokZaxle Hkh ugha gSA

bl dFku dks ,sls Hkh fy[kk tk ldrk gS %&

A
2
 % ;fn nks f=Hkqt le:i gSa rks os lokZaxle Hkh gSaA

A
3
 % ;fn nks f=Hkqt lokZaxle ugha gSa rks os le:i Hkh ugha gSaA

A
4
 % ;fn nks f=Hkqt lokZaxle gSa rks os f=Hkqt le:i Hkh gSaA

vc crk,¡ fd Åij fy[ks pkjksa dFkuksa esa ls dkSu&ls dFku rqY; gS\ tkfgj gS dFku
A

1
 vkSj A

4 
 rqY; dFku gS] D;ksafd ;g nksuksa rkfdZd :i ls ,d gh ckr dgrs gSa vkSj ogh

mldk izfrèkukRed :i gSA

gkykfd dFku A
1
 vkSj A

4 
 rkfdZd :i ls ,d gh ckr dks dgrs gSa ij dFku A

1
 dh

vis{kk A
4 
 esa rdZ <¡w<uk vkSj mls mi;ksx djuk T;knk vklku gSA dFku A

4
 dFku A

1
 dk

izfrèkukRed :i gSA blfy, dqN dFkuksa dks fl) djus ds fy, mUgsa izfr/kukRed :i esa
fy[kdj fl) djrs gSaA

mnkgj.k%&3- fuEu dFku dk izfr/kukRed :i esa fy[kas &

;fn ,d la[;k 25 ls HkkT; gS rks og 5 ls Hkh HkkT; gksxhA

gy%& ;fn ,d la[;k 5 ls HkkT; ugha gS rks og 25 ls Hkh HkkT; ugha gSA

mnkgj.k%&4- ;fn x2 – 6x + 5 le gS] rks x fo"ke gSA tgk¡ x  I

gy%& bl dFku dks izfr/kukRed :i esa fy[kdj ns[krs gSaA

;fn x fo"ke ugha gS] rks x2 – 6x + 5 le ugha gSA x  I

vc x fo"ke ugha gS x le gS

x = 2k, k  I ¼le iw.kkZad dh ifjHkk"kk ls½

x2 – 6x + 5 (2k)2  – 6(2k) + 5

4k2 – 12k + 4 + 1 2 (2k2 – 6k + 2) + 1

2b + 1 tgk¡ b = 2k2 – 6k + 2 vkSj b ,d iw.kkZad gS (b  I)

fo"ke iw.kkZad dh ifjHkk"kk ls ge ;g tkurs gSa fd 2b + 1 ,d fo"ke iw.kkZad
gSA

vFkkZr~ ;fn x fo"ke ugha gS] rks x2 – 6x + 5 le ugha gSA
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iz’ukoyh 3

1- fl )  d j sa fd  n cgqHkqt tgk¡ 3n  ] vkSj ftldh lHkh Hkqtk,¡ cjkcj gSa] ds

var% dks.kksa dk ;ksx n
360

180
n


   

 gksrk gSA

2- fdlh lekarj Js.kh dk n oka in 6n+1 gSA fl) djsa fd ml Js.kh ds p inksa dk ;ksx
3p2 + 4p gSA

3- fl) djsa fd fdUgha Hkh rhu Øekxr le la[;kvksa dk ;ksx ges'kk 6 dk xq.kt gksrk
gSA

4- fl) djsa fd (2n + 3)2 – (2n – 3)2 dk ,d xq.ku[k.M 8 gS ;gk¡ n ,d izkd`r la[;k
gSA

5- fl) djsa fd nks Øekxr iw.kkZad la[;kvksa ds oxkZsa ds ;ksx dks 4 ls foHkkftr djus ij
'ks"kQy lnSo 1 izkIr gksrk gS A

geus lh[kk

1- dFkuksa dks fl) djus ds fy, &
(i) igys ls fl) izes;] ifjHkk"kk ;k vfHkx`ghr dk mi;ksx fd;k tkrk gSA
(ii) miifÙk dk izR;sd dFku] Bhd igys okys dFku ls rkfdZd :i ls tqM+k gksrk

gSA
(iii) dFkuksa dks fy[krs le; fo'ks"k izdkj ds izrhdksa fpàksa dk iz;ksx fd;k tkrk

gS rkfd cM+s okD;ksa dks laf{kIr esa fy[kk tk ldsA
2- xf.krh; Hkk"kk dk iz;ksx djds dFkuksa dks lVhd] la{ksi o Li"V Hkk"kk esa fy[kk tk

ldrk gSA
tSls& , ,    vkfnA

3- xf.krh; dFkuksa dks fl) djus ds <ax
(i) fuxeu rdZ
(ii) izR;qnkgj.k }kjk

mÙkjekyk&1

1- (i)  xyr (ii)  lgh (iii)  lgh (iv)  xyr (v)  xyr
(vi)  xyr (vii)  lgh (viii)  xyr (ix)  lgh

2- (i)   RST XYZ    ¼dFku&4 ls½

(ii)   AB AC ¼dFku&1 ls½
(iii)  l m  ¼dFku&5 ls½
(iv)  DEF   fo"keckgq f=Hkqt gSSA¼dFku&2 ls½
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(v)   141 2 70 1    ¼dFku&3 ls½

3- (i)    1 1 2 2n 2k , n 2k 

(ii)   1 2 1 2n n 4 k k  

(iii)   1 2 1 2n n 2 k k  

(iv)   1 2 1 2n n 2 k k 2k,    le la[;k dh ifjHkk"kk lsA

(v)  le la[;kA

4- (i), (iii), (iv) lHkh esa 0a   gSA

5- (ii)  ugha (iii)  gk¡ (iv)  5a    ekU; ugha gSA

mÙkjekyk&2

1- (i)   a.b c a,b,c I   (ii)   p q q p p,q Q    

2- v- (i)  fdlh ifjes; la[;k dk ?ku ml la[;k ls cM+k gksrk gSA

   (ii) ugha (iii)  n N  ds fy, lgh gSA (iv)  ugha

   (v) ugha] _.kkRed la[;k dk ?ku ml la[;k ls NksVk gksrk gSA

c- (i) ;fn fdlh la[;k dk oxZ 1 gS rks ml la[;k dk eku 1 gksxkA

   (ii) gk¡ (iii) ugha

3- (i)  vlR; (ii)  lR; (iii)  vlR; (iv)  lR; (v)  vlR;

4- A 100 , C 100 , D 80        

6- (i)  M : 7  vifjes; la[;k ugha gSA

(ii)  A : 6 3 9 

(iii) D : dqN ifjes; la[;k,¡ iw.kkZad ugha gksrh gSaA

(iv)  P : f=Hkqt PQR leckgq ugha gSA

7- (i)   A B, B A  (ii)  S T,T S  (iii)  P Q
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15
[SURFACE AREA AND VOLUME OF SOLIDS]

  ifjp; ¼Introduction½

ge f=foeh; lalkj esa jgrs gSaA ftu f=foeh; vkdf̀r;ksa dks ge ns[k ldrs gSa ;k
Li'kZ dj ldrs gSa mu vkd`fr;ksa dh yackbZ] pkSM+kbZ vkSj Å¡pkbZ dks ekik tk ldrk gSA dbZ
ckj gesa bu vkd`fr;ksa ds vo;oksa tSls& vk;ru] {ks=Qy vkfn dks ekius dh vko';drk gksrh
gSA tSls tehu [kjhnrs&csprs le;] ewfrZ cukus esa fdruk lkeku yxsxk irk djus esa bR;kfnA

f=foeh; vkd`fr;ksa ds {ks=Qy vkSj vk;ru irk djus ds igy]s ge bu vkdf̀r;ksa dks
[kksydj ns[krs gSaA

f=foeh; vkd`fr cukus ds fy, i"̀Bh; tky

deyh vkSj ekaxh ds ikl iqV~Bs dk ,d ?kukdkj fMCck FkkA mUgksaus dSaph dh lgk;rk
ls fMCcs dh dksj dks dkVk vkSj QSykdj j[k fn;kA bl [kqyh gqbZ vkd`fr ds ckjs esa mUgksaus
vkil esa ppkZ dhA dqN le; ckn mUgksaus lsyks Vsi (cello tape) dh lgk;rk ls bu [kqys gq,
Hkkxksa dks tksM+dj fMCcs dks okil cuk fy;k vkSj cgqr [kq'k gq,A mUgksaus ekaxh ds firk dks
fMCck fn[kk;k vkSj vius }kjk fd;s x;s dk;Z dh ppkZ dhA

vkd`fr & 1 vkd`fr & 2

ekaxh ds firk cgqr [kq'k Fks ijarq mUgksaus iwNk fd D;k fMCck vkSj vyx rjg ls Hkh
[kksyk tk ldrk gS\ fQj mUgksaus fMCcs dks [kksyk vkSj vkdf̀r (3) izkIr fd;kA ekaxh vkSj
deyh us rqjar gh ml vkd`fr dks okil j[kus dh dksf'k'k dhA

deyh vkSj ekaxh ls ekaxh ds firk us iqV~Bs dks ,d&,d ?kukdkj fMCcksa ds fdukjksa dks
dkVdj [kqyh vkdf̀r cukus ds fy, dgk] nksuksa us uhps nh xbZ vkdf̀r;k¡ cukbZaA
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nksuksa ls ekaxh ds firk us bl xfrfof/k ds }kjk vkd`fr cukus ds
rjhdksa ij ppkZ dh ;gk¡ geus ik;k fd tc ge iqV~Bs ds ?kukdkj
fMCcs dh dksjksa dks dkVrs gSa vkSj mls QSyk dj j[krs gSa rks gesa nks

fofHkUu izdkj dh lery vkd`fr;k¡ izkIr gks ldrh gaSA bu lery vkd`fr;ksa dks  ?ku dk
i`"Bh; tky (Net) dgrs gSaA fdlh f=foeh; vkd`fr dk i`"Bh; tky (Net) f}foeh; vkd̀fr
gksrh gSA vkd`fr&5 vkSj vkd`fr&6 ,d  gh ?ku ds nks i`"Bh; tky dks iznf'kZr djrs gaSA D;k
ge blh ?ku ds vkSj vf/kd i`"Bh; tky izkIr dj ldrs gSa\

djds ns[ksa

1- iqV~Bs ds ?kukdkj fMCcs yhft, vkSj mudh dksjksa dks dkVrs gq, vyx&vyx <ax ls
[kksfy,A vki fdrus izdkj ds fofHkUu [kqyh (lery) vkd`fr;k¡ ikrs gSa\

2- ?ku dk i`"Bh; tky (Net) cukb,A

ge iqV~Bs ds ?kukdkj fMCcs ls X;kjg fHkUu&fHkUu i`"Bh; tky  izkIr dj ldrs gSaA
,d ?kukHk dk i`"Bh; tky dSlk gksxk\

3- ,d iqV~Bs ls 4lseh- Hkqtk okyk ?kukdkj fMCck rS;kj dhft,A

4- ,d iqV~Bs dk ?kukHkkdkj fMCck rS;kj dhft, ftldh Hkqtk,¡ 12 lseh-] 6 lseh- vkSj
8 lseh- gSA

?ku vkSj ?kukHk ds Hkkx (Parts of a Cube and Cuboid)

(i) ?ku vkSj ?kukHk ds i`"B] dksj vkSj 'kh"kZ (Face,Edge and Vertex)

fiNyh d{kkvksa esa ge ?ku] ?kukHk vkSj csyu ds ckjs esa i<+ pqds gSa A bl v/;k; esa
ge ?ku vkSj ?kukHk ds Hkkxksa ds ckjs esa tkusaxsA

vkd`fr & 3

vkd`fr & 4 vkd`fr & 5 vkd`fr & 6



349Bksl vkd`fr;ksa dk ì"Bh; {ks=Qy ,oa vk;ru

irk yxk,¡ (Explore)

fn, x, ?ku vkSj ?kukHk ds fp= dks nsf[k,A ;gk¡  ABCDEFGH ?kukHk vkSj

PQRSTUVW ?ku gSA ?ku vkSj ?kukHk dk ukedj.k 'kh"kkZsa ds vk/kkj ij gksrk gSA D;k vki
?ku vkSj ?kukHk ds ì"B] dksj vkSj 'kh"kksZa dks fxudj muds uke crk ldrs gSa\

?ku ;k ?kukHk ds i`"Bksa o 'kh"kksZa ds chp D;k laca/k gS\

vkd`fr (7, 8)  dk voyksdu djrs gq, fe=ksa ls ppkZ djsa vkSj viuh vH;kl iqfLrdk esa fy[ksaA

vkids voyksdu ds fcanq fuEufyf[kr gSa&

fn, x, ?kukHk ABCDEFGH ds dqN voyksdu ,oa laca/k&

 ?kukHk ds 8 'kh"kZ gSa] tks A,B,C,D,E,F,G vkSj H gSaA

 ?kukHk dh 12 dksj gSaA ?kukHk esa lEeq[k dksj cjkcj gksrs gSaA tSls Åij fn, ?kukHk
¼vkd`fr 7½ esa dksj AB o DC, EF  o HG vkfn lEeq[k dksj cjkcj gSaA

 ?kukHk ds 6 ì"B gSa] tks ABCD, EFGH, AFGB, DEHC, AFED vkSj BGHC  gaSA
ABCD vkSj EFGH vkil esa cjkcj gSaA blh izdkj AFGB vkSj  DEHC,

AFED vkSj  BGHC cjkcj gSaA

vkd`fr 7 o 8 dk voyksdu djsa vkSj crk,¡ fd dkSu&dkSu lh dksjksa dh yackbZ;k¡ vkSj
dkSu &dkSu ls i`"B vkil esa cjkcj gSa\

(ii) ?ku vkSj ?kukHk ds fod.kZ (Diagonal of a Cube and Cuboid) :-

f'k{kd us fo|kfFkZ;ksa ls iwNk& pkWd ds fMCcs o d{kk dh vkd`fr dSlh gS\ lHkh
fo|kfFkZ;ksa us mÙkj fn;k fd ?kukHk tSlh gS rc f'k{kd us ikap fo|kfFkZ;ksa dks cqykdj mUgsa pkWd
ds fMCcs esa isafly j[kus dks dgkA fo|kfFkZ;ksa us dgk fd isafly
fdlh Hkh ry ij j[kus ij fMCcs esa ugha vkrhA ABCDEFGH

pkWd dk ,d fMCck gSA bl fMCcs esa isafly dks ry BGHC ij
j[kus ij ge ns[krs gSa fd isafly fMCcs ds vUnj ugha lek ikrh
D;ksafd isafly dh yackbZ fMCcs dh yackbZ ls vf/kd gSA rc D;k
isafly dks fMCcs ds vUnj j[kk ugha tk ldrk \ ysfdu ;fn
isafly dks BGHC ij bl izdkj j[ksa fd mlds fljs BH ;k GC

vkd`fr & 7 vkd`fr & 8
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dh vksj gks rc ,d laHkkouk curh gSa fd 'kk;n iasfly fMCcs esa lek tk, D;ksafd vki ns[krs
gSa fd BGHC esa BH ;k GC dh yackbZ BG o BC ls vf/kd gSA ¼,d pkWd dk ;k vU; dksbZ
[kkyh fMCck ys dj ns[ksa tks ?kukHk ds vkdkj dk gks½ ;fn iasfly dks ,slk j[kus ds ckn Hkh
og fMCcs esa lek ugha ikrh rc D;k isafly dks j[kus dk dksbZ vkSj rjhdk gks ldrk gS ftlls
isafly ds fMCcs esa lek ldus dh laHkkouk gks\

vc ;fn isafly dks bl izdkj j[ksa fd mlds fljs DG ;k AH ;k
FC ;k EB dh vksj jgs rc ge ns[krs gSa fd isafly ds fMCcs esa lek
tkus dh laHkkouk vkSj Hkh c<+ tkrh gSA ;kuh ;g nwjh fMCcs ds vUnj
dh lcls yach nwjh gksrh gSA ;g nwjh pkWd ds fMCcs ¼?kukHk½ dk
vkdk'kh; fod.kZ gSA ;kuh AH,DG,FC,EB ?kukHk ABCDEFGH

ds vkdk'kh; fod.kZ gSaA bUgsa ge ?kukHk dk fod.kZ dgrs gSaA ?kukHk
ABCDEFGH esa mlds ry ds foijhr dksuksa dh nwfj;k¡ tSls AE o DF,DH o EC bR;kfn
?kukHk ds i`"Bh; fod.kZ gSaA

rc f'k{kd us d{kk ds lHkh fo|kfFkZ;ksaa ls dgk fd fdlh ?kukHkkdkj fMCcs esa /kkxs dh
lgk;rk ls vkdf̀r 9 esa n'kkZbZ xbZ nwfj;ksa d1, d2, d3, o d4 dks ekidj ns[ksa fd muesa dkSu&lh
nwjh lcls vf/kd gSA bu nwfj;ksa dks ge D;k dgsaxs\

d1, d2 vkSj  d3 dks ?kukHk dk fod.kZ dgrs gSa] ijarq d4 D;k gS\ D;k ge bls Hkh fod.kZ
dg ldrs gSa\ ;g Hkh ,d fod.kZ gS fdUrq ckdh ls vyxA ;g ?kukHk ds fdlh Hkh ry ij
fLFkr ugha gSA

bl izdkj d1, d2, d3, vkSj d4 fod.kZ gaS]ftlesa ijarq ;s nks fHkUu izdkj ds gSaA d1, d2,
d3 fdlh i`"B ij cus fod.kZ gSa blfy, bUgas i`"Bh; fod.kZ dgrs gSa rFkk d4 iwjs ?kukHk esa gS
blfy, bls ?kukHk dk fod.kZ (diagonal of cuboid) ;k vkdk'kh; fod.kZ dgrs gSaA

 ?kukHk dk i`"Bh; vkSj vkdk'kh; fod.kZ Z (face and space diagonal)

;fn ge iqV~Bs dh fMCcs dks ns[ksaxs rks ik,¡xs fd fod.kZ nks izdkj ds gSa ,d fMCcs ds
ì"B ij rFkk nwljk iwjs ?kukHk esa gS tks fod.kZ fMCcs ds ì"B ij curs gSa] os ì"Bh; fod.kZ dgykrs
gSa vkSj tks fod.kZ iwjs fMCcs ¼vFkkZr f=foeh; vkd`fr½ esa curs gSa] os ?kukHk ds fod.kZ dgykrs
gSaA

T;kfefr esa ?ku ;k ?kukHk dk i`"Bh; fod.kZ ,d gh i`"B ds
'kh"kksZa dks rFkk ?kukHk dk fod.kZ vyx&vyx i"̀Bksa dks feykus okyk
js[kk[kaM gksrk gSA fn, x, ?kukHk ¼vkd`fr&10½ esa AH ?kukHk dk
fod.kZ rFkk AC i`"Bh; fod.kZ gSA

ge ?ku ;k ?kukHk ds dqy 16 fod.kZ izkIr dj ldrs gSa
ftles 12 i`"Bh; fod.kZ rFkk 4 ?ku vkSj ?kukHk ds fod.kZ gSaA
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djds ns[ksa

1- viuh dkWih ij ,d ?ku vkSj ?kukHk cukb, vkSj buds fod.kksZa ds uke fyf[k,A ?ku vkSj
?kukHk ds i`"Bh; rFkk ?ku vkSj ?kukHk ds fod.kksZa dh la[;k fxudj vyx&vyx fyf[k,A

?ku ,oa ?kukHk ds  fod.kksaZa dh yackbZ irk djuk

         (Finding out the Diagonal of cube and cuboid)

?kukHk  (Cuboid)

 fdlh dejs esa dejs dh yackbZ ]pkSM+kbZ vkSj Å¡pkbZ ls Hkh vf/kd yackbZ ds ck¡l dks
j[kuk gSA ;fn gesa dejs dh yackbZ]pkSM+kbZ]Å¡pkbZ vkSj ck¡l dh yackbZ irk gks rc ;g dSls tku
ik,¡xs fd og ck¡l dejs esa j[kk tk ldsxk ;k ugha \ ;k ge ;g dSls crk,¡ fd vf/kdre
fdruh yackbZ dk ck¡l dejs ds Hkhrj j[kk tk ldsxk\ ;kuh fdlh ?kukHk ds vkdkj ds fMCcksa
esa vf/kdre fdruh yackbZ dh NM+h]isafly ;k ydM+h dk VqdM+k j[kk tk ldrk gS ;g irk
djus ds fy, gesa ?kukHk dh yackbZ ]pkSM+kbZ]Å¡pkbZ vkSj mlds vkdk'kh; fod.kZ esa laca/k dks
tkuuk gksxkA ge ?ku vkSj ?kukHk ds ì"Bh; fod.kZ rFkk ?ku ;k ?kukHk ds fod.kksZa ds ckjs esa
tku pqds gSa A vc ge ;g tkusaxs fd ;fn ?kUkkHk dh Hkqtk,¡ nh xbZ gksa rks muds i`"Bh; fod.kZ
rFkk ?kukHk ds fod.kksZa dh yackbZ dh x.kuk dSls djsas\

i`"Bh; fod.kZ (Face diagonal)

i`"Bh; fod.kZ dh yackbZ dSls Kkr djsaxs\

      ge tkurs gSa fd ADC  ,d ledks.k f=Hkqt gS tgk¡ AD = a bdkbZ vkSj DC = c
bdkbZ

gS blfy, cks/kk;u&ikbFkkxksjl izes; ls ge ikrs gSa fd

      AC = 2 2AD DC

       d1= 2 2a c

vr% i`"Bh; fod.kZ (AC) dh yackbZ = 2 2a c  bdkbZ

blh izdkj ge i`"Bh; fod.kZ AE vkSj AG Kkr dj ldrs gSaA

       AE = d2 = 2 2a b bdkbZ

       AG = d3 = 2 2b c bdkbZ

vkd`fr & 11

BC

AD

E

H G

F
d1

a

b
c



   xf.kr&10352

vkd`fr & 12
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vr% ,sls ?kukHk ftldh rhuksa Hkqtk,¡ vyx&vyx yackbZ dh gSa esa 3 vyx&vyx yackbZ ds
i`"B fod.kZ gksrs gSaA

?kukHk dk fod.kZ

fn, x, ?kukHk ¼vkd`fr 11½ dh Hkqtk,¡ a bdkbZ] b bdkbZ vkSj c bdkbZ gSaA AH ?kukHk dk ,d
fod.kZ gSA ge ?kUkkHk ds fod.kZ AH dh yackbZ dh x.kuk dSls djsaxs\

    vkdf̀r 11 esa AE ,d i`"Bh; fod.kZ gS vkSj bldh yackbZ 2 2a b bdkbZ gksxhA

 AEH ,d ledk s.k f=Hk qt g SA¼vkd ` fr 12½ ge
cksèkk;u&ikbFkkxksjl izes; ls ?kukHk dk fod.kZ AH dh yackbZ
Kkr dj ldrs gSaA

     2 2AH AE EH 

         ¾ 2 2 2( )a b c 

         ¾ 2 2 2a b c 

blfy, ?kukHk ds fod.kZ (AH) dh yackbZ

  ¾ 2 2 2a b c  bdkbZ

vr% ?kukHk ds vkdk'kh; fod.kZ dh yackbZ ¾       2 2 2 yca kbZ pkSMk+ bZ Å¡pkbZ
 bdkbZ

D;k vU; 3 vkdk'kh; fod.kZ dh yackbZ Hkh bruh gh gS\ ;g fod.kZ igpkusaA

 fod.kZ gSa--------]----------]--------

cks/kk;u&ikbFkkxksjl izes; dk mi;ksx djds irk djsaA

?ku (Cube) -

    ;fn ?ku dh Hkqtk  a bdkbZ gks rks ?ku ds i`"Bh; fod.kZ dh yackbZ ¾ 2 2a a

         ¾ 22a

     ¾ 2a  bdkbZ

?ku ds lHkh i`"Bh; fod.kZ ,d gh yackbZ ds gSaA

?ku dk vkdk'kh; fod.kZ ¾ 2 2 2a a a 

                      ¾ 23a

                                       ¾ 3a bdkbZ
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mnkgj.k%&1- ,d ?kukHk dh yackbZ 10 lseh-] pkSM+kbZ 4 lseh-
rFkk Å¡pkbZ 5 lseh- gS rks vkdk'kh; fod.kZ dh yackbZ Kkr
dhft,\
gy%& ?kukHk dh yackbZ] pkSM+kbZ o Å¡pkbZ nh xbZ gSA gesa
?kukHk ds vkdk'kh; fod.kZ dh yackbZ Kkr djuh gSA
ge tkurs gSa fd

?kukHk dk fod.kZ ¾       2 2 2 yca kbZ pkSMk+ bZ Å¡pkbZ

                     ¾ 2 2 2(10) (4) (5) 

               ¾ 100 16 25 

               ¾  141
               ¾ 11.87 lseh-
vr% ?kukHk ds fod.kZ dh yackbZ 11.87  lseh- gksxhA
mnkgj.k%&2-
     6 lseh- Hkqtk okys ?ku ds ì"Bh; fod.kZ o ?ku ds vkdk'kh; fod.kZ dh yackbZ Kkr
dhft,\
gy%& ?ku dh Hkqtk 6 lseh- nh xbZ gSA gesa ì"Bh; o ?ku ds vkdk'kh; fod.kZ dh yackbZ
Kkr djuh gSA

ge tkurs gSa fd ?ku dk ì"Bh; fod.kZ ¾ 2a  bdkbZ] tgk¡ a ?ku dh Hkqtk gSA

vr% ?ku dk i`"Bh; fod.kZ ¾ 6 2 lseh-

pw¡fd ?ku dk fod.kZ ¾ 3a bdkbZ

vr% ?ku dk fod.kZ ¾6 3 lseh-

i z'ukoyh&1

 1- ,d ?kukHk 8 eh- yack] 4 eh- pkSM+k vkSj 2 eh- Å¡pk gSA ?kukHk ds lHkh fod.kksZa dh yackbZ

Kkr dhft,\

 2- ,d ?ku ds i`"Bh; fod.kZ dh yackbZ Kkr dhft, ftldh Hkqtk 12 3  ls- eh- gSA

mldk vkdk'kh; fod.kZ fdruk gksxk\
 3- ml cM+s ls cM+s [kaHks dh yackbZ Kkr dhft, tks 10 eh- yack] 10 eh- pkSM+k vkSj 5 eh-

Å¡ps dejs esa j[kk tk ldrk gS\

5 lseh-

4lseh-

10lseh-

vkd`fr & 13
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csyu (Cylinder)
 csyu ,d f=foeh; vkd`fr gS ftlesa nks lokZaxle ,oa lekarj òÙkh;

i`"B] ,d oØ ì"B ds }kjk vkil esa tqM+s gksrs gSaA
csyu ds mnkgj.k & ikbi] V~;wc ykbV bR;kfnA

o`Ùkh; i`"Bksa ds chp dh yacor nwjh dks csyu dh
Å¡pkbZ rFkk òÙkh; i`"B dks csyu dk vk/kkj dgrs gSaA o`Ùkh; ì"Bksa
¼vk/kkj½ ds dsUnzksa dks feykus okyk js[kk[kaM csyu dk v{k
dgykrk gSA
csyu ds izdkj (Types of Cylinder)

yaco`Ùkh; vkSj fr;Zd csyu

tc nks vk/kkj Bhd ,d nwljs ds Åij gksa rFkk v{k vk/kkj ds lkFk ledks.k cukrk gks rks mls
Þ yac o`Ùkh; csyu ß dgrs gSaA¼vkd`fr 15½ ;fn yac o`Ùkh; csyu ds ,d vk/kkj dks FkksM+k lk
f[kldk fn;k tk;s ftlls v{k vk/kkj ds yacor u gks rks mls fr;Zd csyu (Oblique

Cylinder) dgrs gSaA¼vkd`fr 16½
csyu dk i`"Bh; tky (Net of Cylinder)

,d ,slk csyu ysa ftlds nksuksa fljs can gksaA ekuk bl csyu ds vk/kkj dh f=T;k r

rFkk Å¡pkbZ h bdkbZ gSA tc ge csyu ¼vkdf̀r&17½dh dksj dks dkVdj QSykrs gSa ¼vkd`fr
18] 19½ rc gesa csyu dk ì"Bh; tky (net) izkIr gksrk gSA

 csyu ds ì"Bh; tky esa] vk;r dh yackbZ ¼csyu dk oØ ry½ bdkbZ rFkk pkSM+kbZ ¼csyu

dh Å¡pkbZ½ h  bdkbZ vkSj nksuksa o`Ùkh; lrgksa dh f=T;k r bdkbZ gSA
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yEcòÙkh; csyu

Å¡pkbZ

fr;Zd csyu

vkd`fr & 15 vkd`fr & 16

vkd`fr & 17

r

h

r

2 r
h

vkd`fr & 18 vkd`fr & 19



355Bksl vkd`fr;ksa dk ì"Bh; {ks=Qy ,oa vk;ru

r

h

r

2 r
h

vkd`fr & 20¼i½ vkdf̀r & 20¼ii½

djds ns[kas

1- 7 lseh- Å¡pkbZ rFkk 2 lseh- f=T;k ds vk/kkj okys csyu dk ì"Bh; tky (net)

      cukb,A
2- MªkbZax isij dk mi;ksx djrs gq, 7 lseh- Å¡pkbZ rFkk 2 lseh- f=T;k okys

csyu cukb,A

yac o`Ùkh; csyu dk i`"Bh; {ks=Qy (Surface area of right circular cylinder)

;gk¡ r f=T;k rFkk h Å¡pkbZ ds csyu
dk ì"Bh; tky (Net) vkd`fr 20¼ii½ ds
leku fn[ksxkA bl lanHkZ esa vk;r dh pkSM+kbZ
csyu dh Å¡pkbZ h ds cjkcj rFkk vk;r dh
yackbZ o`Ùk dh ifjf/k 2 r ds cjkcj gSA

vr% csyu ds oØi`"B dk {ks=Qy  vk;r dk {ks=Qy

 2 rh oxZ bdkbZ
vkSj csyu ds lEiw.kZ ì"B dk {ks=Qy ¾ oØ ì"B dk {ks=Qy $ nksuksa vkèkkjksa dk {ks=Qy

2 22 rh r r     
22 rh 2 r   

2 r(h r)   oxZ bdkbZ

      tgk¡ r csyu ds vk/kkj dh f=T;k rFkk Å¡pkbZ h gSA

yac o`Ùkh; csyu dk vk;ru  (Volume of a Right Circular Cylinder)

ge tkurs gSa fd ?kukHk dk vk;ru] ?kukHk ds vk/kkj dk {ks=Qy vkSj mldh Å¡pkbZ
dk xq.kuQy gksrk gSA uhps nh xbZ vkdf̀r&21 ,d ?kukHk gS ftlds vk/kkj esa Hkqtkvksa dh
la[;k ds c<+us ls vkd`fr &21 esa Øfed ifjorZu gks jgk gSA vki ns[k ldrs gSa fd ;g
èkhjs&èkhjs yac o`Ùkh; csyu curk tkrk gSA ;g blfy, fd vk/kkj /khjs&/khjs o`Ùk ds vkSj djhc
tkrk jgrk gSAtc blds vk/kkj dh Hkqtkvksa dh la[;k vlhfer gks tkrh gS rc ;g vk/kkj
o`Ùk cu tkrk gS vkSj iwjh vkd`fr yac o`Ùkh; csyu ¼vkd`fr&22½ cu tkrh gSA

vkd`fr & 21 vkd`fr & 22
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blfy, ge dg ldrs gSa fd csyu ds vk;ru dk lw= ge ?kukHk ls izkIr dj ldrs
gaSA csyu dk vk;ru mlds vk/kkj ds {ks=Qy vkSj mldh Å¡pkbZ ds xq.kuQy ds cjkcj gksrk
gSA

ekuk csyu ds vk/kkj dh f=T;k r bdkbZ rFkk Å¡pkbZ h bdkbZ gks rks
csyu dk vk;ru ¾ vk/kkj dk {ks=QyÅ¡pkbZ

2r h  
2r h  ?ku bdkbZ

     djds ns[ksa

1- ,d dkxt dh 'khV ysaA mls yackbZ dh rjQ ls eksM+dj ,d csyu cuk,¡A izkIr
  csyu dk {ks=Qy ,oa vk;ru izkIr djsaA vc blh 'khV dks pkSM+kbZ dh vksj ls
   eksM+dj izkIr csyu dk vk;ru ,oa {ks=Qy izkIr djsaA IkzkIr vk;ru vkSj {ks=Qy
  ds ckjs esa vki D;k dg ldrs gSa\
2- ik¡p #i, ds dqN flDds ysa vkSj vyx&vyx la[;k esa flDdksa dks ,d ds Åij
   ,d tek,¡A bl rjg ls izkIr vkd`fr dk {ks=Qy ,oa vk;ru fudkysaA {ks=Qy
   ,oa vk;ru izkIr djus ds fy, vkius fdu&fdu rjhdksa dk mi;ksx fd;k\

oØi`"B o vk;ru dh x.kuk
vdlj vk;ru ekius ds fy, csyukdkj crZuksa dk mi;ksx gksrk gSA blds vykok ;g

irk djuk gksrk gS fd fdlh /kkrq dh csyukdkj oLrq dks cukus esa fdruh /kkrq yxsxh vFkok
fdlh csyukdkj fMCcs ij jax djus esa fdruk jax [kpZ gksxk vFkok fdruk dkxt bls iwjh
rjg yisV ysxk\ bl lcds fy, gesa csyu ds oØì"B o vk;ru dh x.kuk djuh gksxhA
vkb,]ns[ksa ;g x.kuk dSls djrs gSaA
mnkgj.k%&3- ,d yaco`Ùkh; csyu ds vk/kkj dh ifjf/k 44 lseh- gS] ;fn csyu dh Å¡pkbZ 10
lseh-  gS rks csyu dk oØi`"B vkSj vk;ru Kkr dhft,A

gy%& eku yhft, fd csyu ds vk/kkj dh f=T;k r lseh- vkSj Å¡pkbZ h lseh- gSA

fn;k gS csyu dh Å¡pkbZ h ¾ 10 lseh-

csyu ds vk/kkj dh ifjf/k 2 r ¾ 44 lseh-

                         
44

r
2




     
44 7

r
2 22

 

                          r 7   lseh-
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csyu dk oØi`"B 2 rh 

  ¾
22

2 7 10
7

  

csyu dk oØì"B  ¾ 440 oxZ lseh-

csyu dk vk;ru 2r h 

  ¾
22

7 7 10
7
  

csyu dk vk;ru  ¾ 1540 ?ku lseh-

mnkgj.k%&4- nks cjkcj Å¡pkbZ okys yacòÙkh; csyuksa ds vk/kkj dh f=T;k 3 % 4 ds vuqikr
esa gSaA buds vk;ruksa dk vuqikr Kkr dhft,

gy%& eku yhft, fd nksuksa csyuksa dh f=T;k,¡ Øe'k% r
1 
vkSj r

2 
 rFkk Å¡pkbZ h gSA¼D;ksa½

pw¡fd csyu ds vk/kkj dh f=T;k,¡ Øe'k% 3 % 4 ds vuqikr eas gS

1

2

r 3

r 4
 

;k 1 2r 3r, r 4r   ¼D;ksa \½

vr% igys csyu dk vk;ru 2
1r h 

 rFkk nwljss csyu dk vk;ru 2
2r h 

  nksuksa csyuksa dk vk;ru dk vuqikr 
2 2

1 1
2 2

2 2

r h r

r h r






 
 

22
1

22
2

3rr h

r h 4r






                                       
2

2

9r

16r


     
9

16


mnkgj.k%&5-  vk;'kk dks foKku izkstsDV ds varxZr csyukdkj cgq:in'kZd (kaleido-
scope) dk oØi`"B cukus ds fy, fdrus {ks=Qy ds pkVZ isij (Chart paper) dh
vko';drk gksxh] ;fn mldh f=T;k 2-1 lseh- vkSj yackbZ 20 lseh- gksA

gy%& fn;k gS
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csyukdkj cgq:in'kZd dh f=T;k r=2.1 lseh-

cgq:in'kZd dh yackbZ h = 20 lseh-

vko';d pkVZ isij dk {ks=Qy ¾ cgq:in'kZd ds oØì"B dk {ks=Qy

                          2 rh 

                          

22
2 2.1 20

7
   

                          264 oxZ lseh-

iz'ukoyh 2

1- ,d csyu ds vk/kkj dh f=T;k 14 lseh- vkSj Å¡pkbZ 10 lseh- gSA csyu ds oØi`"B
rFkk laiw.kZ i`"B dk {ks=Qy Kkr dhft,A

2- ,d csyu ds oØi`"B dk {ks=Qy 3696 oxZ lseh- gSA ;fn csyu ds vk/kkj dh f=T;k
14 lseh- gS rks csyu dh Å¡pkbZ Kkr dhft,A

3- 14 lseh- Å¡pkbZ okys csyu ds oØi`"B dk {ks=Qy 88 oxZ lseh- gSA csyu ds  vk/kkj
dk O;kl Kkr dhft,A

4- ,d csyukdkj LraHk dk O;kl 50 lseh- vkSj Å¡pkbZ 3-5 eh- gSA csyu ds oØi`"B dh
jaxkbZ dk ykxr ewY; Kkr dhft, ;fn nj 12-50 :- izfr oxZ ehVj gSA

5- ,d jksyj dk O;kl 84 lseh- vkSj yackbZ 120 lseh- gSA iwjs eSnku dks ,d ckj pyus
esa jksyj 500 pDdj yxkrk gS rks eSnku dk {ks=Qy Kkr dhft,A

6- csyu dk vk;ru Kkr dhft, ftldh f=T;k 3 lseh- vkSj Å¡pkbZ 14 lseh- gSA
7- ,d csyu ds vk/kkj dk {ks=Qy 154 oxZ lseh- vkSj Å¡pkbZ 10 lseh- gSA csyu dk

vk;ru Kkr dhft,A
8 ,d csyu ds vk/kkj dh ifjf/k 88 lseh- vkSj Å¡pkbZ 10 lseh- gSA csyu dk vk;ru Kkr

dhft,A
9- ,d csyu dk vk;ru 3080 ?ku lseh- vkSj Å¡pkbZ 20 lseh- gSA csyu dh f=T;k Kkr

dhft,A
10- ,d 35 lseh- Å¡pkbZ okys tkj (Vessel)  esa 11 yhVj twl vkrk gSA tkj dk O;kl Kkr

dhft,A ¼1 yhVj¾ 1000 ?ku lseh-½
11- ,d irys csyukdkj Vhu esa 1 yhVj isaV vkrk gSSA ;fn Vhu dk O;kl 14 lseh- gS rks

Vhu dh Å¡pkbZ D;k gksxh\ ¼yhVj¾ 1000?ku lseh-½
12- ,d vLirky esa  gj ejht dks izfrfnu 7 lseh- O;kl okys csyukdkj crZu esa lwi fn;k

tkrk gSA ;fn csyukdkj crZu esa lwi 4 lseh- dh Å¡pkbZ rd Hkjk tkrk gks rks vLirky
esa izfrfnu 50 ejhtksa ds fy, fdruh ek=k esa lwi cuk;k tkrk gS\
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13- ,d rkacs ds NM+ dk O;kl 1 eh- vkSj yackbZ 8 eh- gS ftls fi?kykdj 18 ehVj iryk
rkj [khapk x;k gS rkj dh  eksVkbZ Kkr dhft,A

14- 7 eh- O;kl dk ,d dqvk¡ 20 eh- xgjk  [kksnk x;k vkSj mlls fudyh feÍh ls 22 eh-
14 eh- dk ,d IysVQkeZ cuk;k x;k gSA bl IysVQkeZ dh Å¡pkbZ Kkr dhft,A

15- ,d ?kukHk ftldh Hkqtk,¡ 5-5 lseh-]10lseh- vkSj 3-5 lseh- gS dks fi?kykdj 1-75 lseh-
O;kl rFkk 2 lseh- eksVkbZ ds fdrus flDds cuk;s tk ldrs gSa\

16- csyu dk vk;ru vkSj oØi"̀B dk {ks=Qy Øe'k% 24750 ?ku lseh- vkSj 3300 oxZ lseh-
gSaA csyu ds vk/kkj dh f=T;k vkSj mldh Å¡pkbZ Kkr dhft,A

'kadq (cone)
'kadq ,d ,slh f=foeh; vkd`fr gS] ftlesa ,d o`Ùkh; vk/kkj

vkSj ,d 'kh"kZ gksrk gSA ;g nks js[kk[k.Mksa ls tqM+s gq, gksrs gSaA 'kh"kZ
ls vkèkkj dh ifjf/k dks tksM+us okyk js[kk[k.M] 'kadq dh fr;Zd
Å¡pkbZ ¼l½ gksrk gSA 'kadq ds 'kh"kZ ls 'kadq ds vk/kkj ds dsUnz dks
feykus okyk js[kk[k.M] vxj 'kadq ds vk/kkj ij yac gks] rks mls yac
o`Ùkh; 'kadq dgrs gSaA

 1- 'kadq dk i`"Bh; tky
     uhps dh 'kkado dh
vkd`fr;ksa dks nsf[k,A ;fn ge
'kadq dks mldh fr;Zd Å¡pkbZ
,oa mlds vk/kkj ds fdukjs ls
dkVdj [kksysa rks og nh xbZ
vkd̀fr;ksa ds leku fn[kkbZ nsxkA

    'kadq ds i`"Bh; tky esa l  bdkbZ f=T;k okys o`Ùk ds f=T;k[kaM ,oa r bdkbZ f=T;k okyk
o`Ùk lfEefyr gSA

vkd`fr & 24

vkd`fr & 25

vkd`fr & 23

Å¡pkbZ fr;Zd Å¡pkbZ

f=T;k r

I

”kh’kZ
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2- 'kadq dk i`"Bh; {ks=Qy

     ;fn 'kadq ds vk/kkj dh f=T;k r bdkbZ rFkk mldh fr;Zd Å¡pkbZ l  bdkbZ gks rks i`"Bh;
{ks=Qy Kkr djus ds fy, gesa oØ i"̀B dk {ks=Qy rFkk vkèkkj dk {ks=Qy Kkr djuk gksxkA
     geus ppkZ dh gS fd ;fn ge 'kadq dks dkVdj [kksyrs gS rks gesa oØ i`"B izkIr gksrs
gS aA

'kadq ds oØ ì"B dk {ks=Qy Kkr djus ds fy, gesa òÙk ds f=T;k[kaM dk {ks=Qy

izkIr djuk gksxkA

 'kadq ds ik'oZ i`"B dk {ks=Qy ¾  l  bdkbZ f=T;k okys o`Ùk ds f=T;k[kaM dk {ks=Qy

¾   
1

(2 )
2

r l

¾ rl oxZ bdkbZ
  'kadq ds vk/kkj dk {ks=Qy ¾  r f=T;k okys o`Ùk dk {ks=Qy

¾  2r oxZ bdkbZ
   vr% 'kadq dk lEiw.kZ i`"B   ¾  'kadq ds ik'oZ ì"B dk {ks=Qy $ 'kadq ds vkèkkj dk
{ks=Qy

                         ¾  rl $ 2r
                         ¾   ( )r r l 
  vr% 'kadq ds laiw.kZ i`"B ftlds vk/kkj dh f=T;k r bdkbZ  ,oa fr;Zd Å¡pkbZ l  bdkbZ

gks ( )r r l   gSA

vkd`fr & 26¼aaai½ vkdf̀r & 26¼aaaii½ vkd̀fr & 26¼aaaiii½
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uksV %&
Åij ds 'kadq dk o`Ùkkdkj vk/kkj dh ifjf/k 2 r  gSA ;g ,d ,sls òÙk

dk f=T;k[kaM gS ftldh f=T;k l  gSA ge tkurs gSa fd Nk;kafdr f=T;k[kaM ds
{ks+=Qy rFkk òÙk ds {ks=Qy dk vuqikr] f=T;k[kaM ds pki dh yackbZ rFkk òÙk
dh ifjf/k ds vuqikr ds cjkcj gksrk gSA

   vFkkZr

oÙ̀k ds f=T;k[kMa  dk {k=s Qy f=T;k[kaM ds pki dh yca kbZ

òÙk dk {ks=Qy òÙk dh ifjf/k


        2 2

òÙk ds f=T;k[kaM dk {ks=Qy f=T;k[kaM ds pki dh yca kbZ

l l 


2

2

f=T;k[kMa  d s pki dh yca kbZ
òÙk d s f=T;k[kMa  dk {ks=s Qy

l

l







2

f=T;k[kaM ds pki dh yackbZ
oÙ̀k ds f=T;k[kMa  dk {kss=Qy

l


2

2
oÙ̀k d s f=T;k[kMa  dk {k=ss Qy

r l 


oÙ̀k d s f=T;k[kaM dk {kss=Qy rl

tgk¡ 2 r  òÙk ds f=T;k[kaM ds pki dh yackbZ gS rFkk l òÙk dh f=T;k gSA

3- 'kadq dk vk;ru
'kadq ,oa csyu ds vk;ru ds chp laca/k  dks le>us ds fy;s

vkb, ,d fØ;kdyki djsaA leku vkèkkj ,oa Lkeku Å¡pkbZ okyk
,d 'kadq ,oa ,d csyu cukb,A
'akdq dks ckjhd jsr ls Hkfj, vkSj fQj mlh jsr dks csyu esa Mky
nhft,A D;k csyu jsr ls Hkj x;k\
csyu dks jsr ls Hkjus ds fy;s vkidks ;g izfØ;k fdruh ckj
nksgjkuh iM+sxh\
csyu dks iwjk Hkjus ds fy;s gesa ;g izfØ;k rhu ckj nksgjkuh iM+rh gS A bl
izdkj 'kadq o csyu ds vk/kkj dk {ks=Qy ,oa Å¡pkbZ leku gksus dh fLFkfr esa
csyu dk vk;ru 'kadq ds vk;ru dk rhu xquk gksrk gSA
vr% 3'kadq dk vk;ru ¾csyu dk vk;ru

'kadq dk vk;ru ¾ 
1

3
¼csyu dk vk;ru½ ¾ 

1

3
¼vk/kkj dk {ks=QyÅ¡pkbZ½

D;ksafd csyu dk vk;ru vk/kkj ¼o`Ùk½ dk {ks=Qy ,oa Å¡pkbZ dk xq.kuQy gksrk gSA

vkd`fr & 28

vkd`fr & 29

2πr

l
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vr% 'kadq dk vk;ru 
1

A h
3

    tgk¡ A vk/kkj dk {ks=Qy gS vkSj h csyu dh Å¡pkbZ gSA

vk/kkj dk {ks=Qy 2A r 

vr% 'kadq dk vk;ru ¾ 21

3
r h  ?ku bdkbZ

csyu dk vk;ru ftlds vk/kkj dh f=T;k r rFkk Å¡pkbZ h gks 2r h gksrh gSA
vRk% 'kadq dk vk;ru] csyu ds vk;ru dk ,d frgkbZ gksrk gS ftuds vk/kkj dh
f=T;k,¡ ,oa Å¡pkbZ leku gksrh gSaaA

mnkgj.k%&6- ,d 'kadq dk O;kl 12 lseh- vkSj Å¡pkbZ 8 lseh- gSA 'kadq dk oØi`"B vkSj vk;ru
Kkr dhft,A

gy%& ekuk 'kadq dh f=T;k r lseh-] Å¡pkbZ h lseh- vkSj fr;Zd Å¡pkbZ l  lseh- gSA

      fn;k gS 'kadq dh Å¡pkbZ h ¾8 lseh-

      'kadq dk O;kl 2r ¾12 lseh-

          'kadq dk f=T;k r ¾6 lseh-

'kadq dh fr;Zd Å¡pkbZ 2 2l h r 

                     2 28 6 64 36   

                      ¾ 100 10 lseh-

'kadq dk oØi`"B ¾ rl
              ¾ 6 10 60    oxZ lseh-

'kadq dk vk;ru ¾ 21

3
r h

1
6 6 8

3
    

              96  ?ku lseh-

mnkgj.k%&7- ,d 'kadq ds vkdkj ds racw esa 65  oxZ ehVj diM+k yxk gSA racw dh fr;Zd
Å¡pkbZ 13 ehVj gS rks mldh Å¡pkbZ rFkk f=T;k Kkr dhft,A

gy%& ekuk 'kadq dh f=T;k r eh-] Å¡pkbZ h eh- vkSj fr;Zd Å¡pkbZ l  eh- gSA

fn;k gS 'kadq dh fr;Zd Å¡pkbZ l  ¾ 13 ehVj

'kadq ds vkdkj ds racw esa yxs diM+s dk {ks=Qy] 'kadq ds oØi`"B ds {ks=Qy ds cjkcj gksxk
¼D;ksa½

'kadq ds oØi`"B dk {ks=Qy 65
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                     65rl 

                      
65

r
l






                      
65

13
r 

                      5r   eh-

fr;Zd Å¡pkbZ l¾ 2 2h r

                           2 2 2l h r 

                          2 2 2h l r 

   2 2
13 5 

169 25 

    2 144h 

                12h   eh-

'kadq ds vk/kkj ds racw dh f=T;k 5 eh- vkSj Å¡pkbZ 12 eh- gSA

iz'ukoyh 3

1- ,d yac òÙkh; 'kadq ds oØi`"B dk {ks=Qy Kkr dhft, ftldh fr;Zd Å¡pkbZ 10
lseh- rFkk vk/kkj dh f=T;k 7 lseh- gksA

2- ;fn fdlh 'kadq ds oØi`"B dk {ks=Qy 77 oxZ lseh- gS rFkk mldk vk/kkj dk O;kl
14 ls- eh- gks rc ml 'kadq dh Å¡pkbZ Kkr dhft,A

3- ;fn 'kadq dh fr;Zd Å¡pkbZ 21 lseh- rFkk vk/kkj dk O;kl 14 lseh- gks rks mlds laiw.kZ
i`"B dk {ks=Qy Kkr dhft,A

4- ;fn ,d tksdj dh 'kaDokdkj Vksih ds vk/kkj dh f=T;k 7 lseh- rFkk Å¡pkbZ 24 lseh-
gks rks ,slh 10 Vksih cukus ds fy, yxus okyh 'khV dk {ks=Qy Kkr dhft,A

5- ,d 'kaDokdkj racw dh Å¡pkbZ 5 eh- rFkk vk/kkj dh f=T;k 12 eh- gks rks mldh fr;Zd
Å¡pkbZ rFkk racw dks cukus esa yxus okys frjiky¼dsuokl½ dk ykxr ewY; Kkr dhft;s
;fn mldk ewY; 70 :- izfr oxZ ehVj gksA

6- ml 'kadq dk vk;ru Kkr dhft;s ftlds vk/kkj dk {ks=Qy 300 oxZ lseh- rFkk
Å¡pkbZ 15 lseh- gksA

7- 'kadq dh Å¡pkbZ Kkr dhft, ;fn mldk vk;ru 550 ?ku lseh- rFkk mldk O;kl
10 lseh- gksA
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8- fdlh 'kaDokdkj di ds vk/kkj dh ifjf/k 22 lseh- rFkk Å¡pkbZ 6 lseh- gks rks mlesa
vf/kdre fdruk ikuh j[kk tk ldrk gSA

9- ;fn ,d ehVj yach /kkrq dh NM+ ¼tks csyukdkj gS½ dh f=T;k 3-5 lseh- gS] dks
fi?kykdj ,sls fdrus 'kadq cuk;s tk ldrs gSa ftldh f=T;k 1 lseh- vkSj Å¡pkbZ
2-1 lseh- gksA

10- ,d ledks.k f=Hkqt ftldh Hkqtk,¡ 21 lseh-] 28 lseh- rFkk 35 lseh- gS ;fn mls 28
lseh- okys Hkqtk dks v{k ekudj ?kqek;k tk; rks cuus okyh vkd`fr dk uke rFkk
mldk vk;ru Kkr dhft;sA

11- ;fn ,d 'kadq o ,d csyu ds vk/kkj dh f=T;k rFkk Å¡pkbZ leku gks rks muds
vk;ruksa dk vuqikr Kkr dhft;sA •

xksyk (Sphere)

,d òŸk dks O;kl ds ifjr% ?kqekus ij tks vkdf̀r izkIr gksrh
gS mls xksyk dgrs gSaA

xksyk ,d ,slh Bksl vkd`fr gS ftl ij fLFkr gj fcanq mlds
dsUnz ls ,d fuf'pr nwjh ij fLFkr gksrk gSA

xksys dk i`"Bh; {ks=Qy

xfrfof/k%&1

gesa irk gS fd i`"Bh; {ks=Qy fdlh Hkh
Bksl ¼oLrq½ vkdf̀r ds ckgjh vkoj.k dks crkrh gSA
ge csyu vkSj xksys ds ì"Bh; {ks=Qy dh rqyuk dj
ldrss gSaA

,d csyu vkSj xksyk yas ftlesa fd csyu ds
vkèkkj dh f=T;k vkSj xksys dh f=T;k leku gks
vkSj csyu dh Å¡pkbZ xksys dh f=T;k dh nqxquh gks lkFk gh ,d jLlh Hkh ysaA

cssyu dh vk/kh Å¡pkbZ ij fpà yxkb, vkSj csyu ds ry vFkok 'kh"kZ ls e/; fpà rd
jLlh ls csyu dks yisVsA vc bl jLlh dks dkVas vkSj bls xksys ij yisVsA

vki ik,¡xs fd bl jLlh ds }kjk xksys dk vk/kk Hkkx <¡d tk,xkA

vr% bl xfrfof/k ls ge ;g dg ldrs gSa fd csyu ds oØi`"B dk {ks=Qy xksys ds ì"Bh;
{ks=Qy ds leku gS tc csyu ds vk/kkj dh f=T;k vkSj xksys dh f=T;k cjkcj gks vkSj csyu
dh Å¡pkbZ xkssys ds O;kl ds cjkcj gksA

vr% ge dg ldrs gSa fd]

xksys dk i`"Bh; {ks=Qy ¾ csyu ds oØ i`"B dk {ks=Qy

vkd`fr & 31

vkd`fr & 32
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¾ 2 r h

       ¾ 2 r(2r)

¾ 4 r2 oxZ bdkbZ

blfy, xksys dk ì"Bh; {ks=Qy ¾ 4 r2 oxZ bdkbZ] tgka r xksys dh f=T;k gSA

xfrfofèk%& 2

,d Mksjh yhft, vkSj mls xsan ij iwjh rjg yisV nhft, ¼chp esa dksbZ Hkh txg NwVus
u ik, vkSj u gh Mksjh ,d&nwljs ds Åij gks½ vkd`fr 33 nsf[k,A  vxj ge bl Mksjh ls
o`Ÿk cuk,a ftldh f=T;k xksys dh f=T;k ds cjkcj gks] rks vki ik,¡xs fd ge ,sls 4 o`Ÿk cuk

ik jgsa gSa ¼vkd`fr 34½ ftldk {ks=Qy 2r  gksxkA

vr% xksys dk i`"Bh; {ks=Qy  4 òÙk dk {ks=Qy

     24 r

blfy, xksys dk ì"Bh; {ks=Qy 24 r oxZ bdkbZ] tgk¡ r xksys dh f=T;k gSA

rc ,d v)Zxksys dk ì"Bh; {ks=Qy fuEufyf[kr rjhds ls izkIr fd;k tk ldrk gS A

  v)Zxksys ds oØi`"B dk {ks=Qy   
1

2  ¼xksys dk ì"Bh; {ks=Qy½

                  24
2

1
r

    22 r

v)Zxksys ds laiw.kZ i`"B dk {ks=Qy 222 rr  

   23 r  oxZ bdkbZ

vr%

xksys dk i`"Bh; {ks=Qy 24 r    oxZ bdkbZ

v)Zxksys ds oØì"B dk {ks=Qy 22 r  oxZ bdkbZ

v)Zxksys ds laiw.kZ i`"B dk {ks=Qy 23 r  oxZ bdkbZ

xksys dk vk;ru

xksys dk vk;ru mldh f=T;k ds ?ku ds lekuqikrh gksrk gSA tSls&tSls f=T;k

c<+rh gS vk;ru rsth ls c<+rk gSA vk;ru dk eku 34

3
r  }kjk fn;k tkrk gSA

vkd`fr & 34

vkd`fr & 33
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mnkgj.k%&8- fdlh yksgs ds xksys dh f=T;k 7 lseh- gS] rks mldk oØì"B dk {ks=Qy rFkk
vk;ru Kkr dhft,A

gy%& fn;k gS xksys dh f=T;k r ¾ 7 lseh-

      xksys ds oØi`"B dk {ks=Qy ¾ 24 r

                               ¾ 222
4 (7)

7
 

   
22

4 7 7
7

   

                               616  oxZ lseh-

      xksys dk vk;ru ¾ 34

3
r

                     34 22
(7)

3 7
  

4 22
7 7 7

3 7
    

                     1437.33  ?ku lseh-

mnkgj.k%&9- 14 lseh- O;kl okys v)Zxksys dk lEiw.kZ ì"Bh; {ks=Qy Kkr dhft, A

gy%& eku yhft, v)Zxksys dh f=T;k r lseh- gSA

fn;k gS v)ZZxksys dk O;kl ¾ 14 lseh-

                2 r ¾ 14 lseh-

                 ;k r ¾ 7 lseh-

 v)ZZxksys dk lEiw.kZ i`"B dk {ks=Qy ¾ 23 r

¾ 222
3 (7)

7
 

       ¾ 462 oxZ lseh-

mnkgj.k%&10- 2 ls- eh- f=T;k okyh 64 xksfy;ksa dks fi?kykdj ,d cM+k xksyk cuk;k x;kA
cM+s xksys dh f=T;k Kkr dhft,A

gy%& eku yhft, NksVs xksys dh f=T;k r  ls- eh- gSA

fn;k gS r ¾ 2 lseh-

izR;sd NksVs xksys dk vk;ru ¾ 34

3
r  ¾ 34

(2)
3
 ¾

32

3
  ?ku lseh-
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 64 NksVs xksys dk vk;ru ¾ 
32

64
3


      ¾ 
2048

3



bu 64 NksVs xksys dks fi/kykdj cM+k xksyk cuk;k gS] vr% cM+s xksys dk vk;ru 64 NksVs xksys
ds vk;ru ds cjkcj gksxkA eku yhft, cM+s xksys dh f=T;k R  lseh- gSA

cM+s xksys dk vk;ru ¾ 64 NksVs xksys dk vk;ru

         34

3
R ¾ 

2048

3



         3 2048 3

3 4
R








          3 512R 

          R ¾ 8 lseh-

blfy, cM+s xksys dh f=T;k ¾ 8 lseh-

mnkgj.k%&11- /kkrq ds cus ,d xksys dh f=T;k 3 lseh- gSA ;fn /kkrq dk ?kuRo 8 xzke @lseh3

gks rks xksys dk nzO;eku Kkr dhft,A

gy%& ge tkurs gSa fd vk;ru vkSj ?kuRo dk xq.kuQy nzO;eku ds cjkcj gksrk gSA blfy,
ge igys xksys dk vk;ru Kkr djsaxsA

eku yhft, fd xksys dh f=T;k r  lseh- gSA

                            r ¾ 3 lseh-

       xksys dk vk;ru ¾ 34

3
r

                      34 22
(3)

3 7
  

 
4 22

3 3 3
3 7

    

                       ¾ 113-14 lseh-
3

pw¡fd /kkrq dk ?kuRo 8 xzke@lseh-
3 gS vFkkZr 1 lseh-

3
/kkrq dk nzO;eku 8 xzke gS

 xksys dk nzO;eku   ¾ vk;ru ?kuRo

                    ¾ 113-148

                    ¾ 905-12 xzke

                    ¾ 0-9051 fdxzk- ¼yxHkx½
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vkd̀fr&35         vkd`fr&36   vkd`fr&37

s

iz'ukoyh 4

1- ,d xksys dk ì"Bh; {ks=Qy Kkr dhft, ftldh f=T;k 21 lseh- gSA

2- ,d Xyksc dk O;kl 14 lseh- gS] i`"Bh; {ks=Qy Kkr dhft,A

3- ,d xksys dk i`"Bh; {ks=Qy 154 oxZ lseh- gS] xksys dk O;kl Kkr dhft,A

4- ,d xksys dk vk;ru Kkr dhft, ftldh f=T;k 3 lseh- gSA

5- 2 lseh- f=T;k okys 21 xksfy;ksa dks fi?kykdj cM+k xksyk cuk;k tkrk gS bl u;s xksys
dk vk;ru Kkr dhft,A

6- ,d Bksl xksys dks ftldh f=T;k 10-5 lseh- gS] dks fi?kykdj dqN NksVs 'kadq cuk,
x;s ftuesa fd izR;sd fd f=T;k 3-5 lseh- vkSj Å¡pkbZ 3 lseh- gSA cuk, x, 'kadq dh
la[;k Kkr dhft,A

7- gok Hkjus ij xksykdkj xqCckjs dh f=T;k 7 lseh- ls c<+dj 14 lseh- gks tkrh gSA
nksukas  fLFkfr esa xqCckjs ds i`"Bh; {ks=Qy dk vuqikr Kkr dhft,A

8- ,d xksys dk vk;ru Kkr dhft, ftldk i`"Bh; {ks=Qy 154 oxZ lseh- gSA

9- nks xkssyksa ds vk;ruksa dk vuqikr 64%27 gSA muds ì"Bh; {ks=Qyksa dk vuqikr Kkr
dhft,A

10- ,d Bksl xksys dh f=T;k 12 lseh- gSA bl xkssys ls 6 lseh- f=T;k ds fdrus xksys
cu ldrs gSaA

11- ;fn fdlh xksys dk vk;ru vkSj i`"Bh; {ks=Qy cjkcj gS rks mldh f=T;k Kkr
dhft,A

12- feV~Vh dk ,d 'kadq ftldh Å¡pkbZ 24 lseh- vkSj vk/kkj dh f=T;k 6 lseh- gS tks
,d cPpk xksys esa ifjofrZr dj nsrk gSA bl xksys dh f=T;k Kkr dhft,A

13- yksgs ds rhu xksfy;ksa dks ftudh f=T;k,¡ 6 lseh-] 8 lseh- vkSj 10 lseh- gS dks
fi?kykdj ,d cM+k Bksl xksyk cuk;k tkrk gSA cuk, x, u;s xksys dh f=T;k Kkr
dhft,A

la;ksftr Bkslksa dk i`"Bh; {ks=Qy vkSj vk;ru
(Surface area and volume of a combination of solids)

gekjs nSfud thou esa vusd la;ksftr Bksl fn[kkbZ nsrs gSa tSls ,d dSIlwy tks ,d
csyu vkSj nks v)Zxksyksa dk la;kstu gS] ;s v)Zxksys csyu ds Nksjksa esa yxs gksrs gSaA blh izdkj
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13 cm6 cm

7cm

vkd`fr & 38

f[kykSuk ftldk vk/kkj v)Zxksyk rFkk mlds Åij 'kadq gksrk gSA blfy, la;ksftr Bkslksa ds
i`"Bh; {ks=Qy ,oa vk;ru dh x.kuk dh vko';drk gksrh gSA

vkb, vkdf̀r 35 esa fn[kk, x, ik=¼container½ ij fopkj dhft,A geas bl ik=
dks cukus ds fy, vko';d yksgs dh pknj dk {ks=Qy vkSj vk;ru Kkr djuk gS ijarq ik=
,slh vkdf̀r dk ugha gS ftlds fy, geus ;g x.kuk dj yh gSA ;fn dksbZ Bksl vkd`fr 36
esa fn[kk, vkdkj dk gks rks fQj ge D;k djas\

,slh fLFkfr;ksa esa ge vkd`fr dks ,sls NksVs&NksVs Hkkxksa esa ck¡V ysrs gSa ftudk vk;ru
o {ks=Qy vkfn fudky ldrs gSa vkSj leL;k dk gy izkIr dj ldrs gSaA ge ns[k ldrs
gSa fd ;g dSIlwy ,d Bksl csyu ds Nksjksa ij v)Zxksyksa dks tksM+ dj cuk;k x;k gSA ;fn
ge ik= dks dkVrs gSa rks ;g vkd`fr 36]37 ds vuqlkj fn[ksxhA

vr% ik= dks cukus ds fy, vko';d yksgs dh pknj dk {ks=Qy  igys v)Zxksys
ds oØì"B dk {ks=Qy csyu ds oØì"B dk {ks=Qy  nwljs v)Zxksys ds oØì"B dk {ks=Qy

ik= dk vk;ru  igys v)Zxksys dk vk;ru csyu dk vk;ru  nwljs v)Zxksys
dk vk;ru

mnkgj.k%&12- yksgs dk ,d crZu ftls [kks[kys v)Zxksys ds Åij] [kks[kyk csyu tksM+dj
cuk;k x;k gSA v)Zxksys dk O;kl 14 lseh- vkSj crZu dh dqy Å¡pkbZ 13 lseh- gSaA crZu dks
cukus ds vko';d yksgs dh pknj dk {ks=Qy rFkk crZu esa /kkfjr rjy dk vk;ru Kkr
dhft,A ¼yksgs dh pknj dh eksVkbZ ux.; gSA½

gy%&          v)Zxksys dk O;kl  14 lseh-

      v)Zxksys dh f=T;k   7 lseh-

   csyukdkj Hkkx dh Å¡pkbZ   13&7

  6 lseh-

csyukdkj Hkkx ds oØi`"B dk {ks=Qy rh2

     67
7

22
2 

     264  oxZ lseh-

 v)Zxksys dk {ks=Qy  22 r

      
22

2 7 7
7

   

       308 oxZ lseh-

blfy, crZu dks cukus ds fy, vko';d

yksgs dh pknj dk {ks=Qy  csyu ds oØì"B dk {ks=Qy v)Zxksys dk {ks=Qy
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   264 oxZ lseh-  308 oxZ lseh-

   572 oxZ lseh-

csyukdkj Hkkx dk vk;ru hr 2

  677
7

22


  924 ?ku lseh-

vkSj] v)Zxksys dk vk;ru   32

3
r

777
7

22

3

2


6.718  ?ku lseh-

vr%   crZu esa /kkfjr ikuh dh ek=k  csyu dk vk;ru   v)Zxksys dk vk;ru

   924 ?ku lseh- 718.6  ?ku lseh-

   1642.6  ?ku lseh-

iz'ukoyh 5

1- nh xbZ vkd`fr ¼vkdf̀r 39½ nks Bkslksa] ,d ?ku rFkk ,d
v)Zxksys ls cuh gSA vkd`fr esa vk/kkj ,d ?ku gS ftldh
dksj 5lseh- rFkk ,d v)Zxksyk gS tks Åij yxk gS
blxdk O;kl 4-2 lseh- gks rks nh xbZ vkd`fr dk laiw.kZ
i`"B dk {ks=Qy Kkr dhft,A ¼½

2- ,d f[kykSuk tks fd 'kadq dh vkdf̀r dk gS] dh f=T;k 5
lseh- gSA og ,d leku f=T;k ds v)Zxksys ds Åij yxk gSA f[kykSus dh dqy
Å¡pkbZ 17 lseh- gSA ml f[kykSus dk laiw.kZ ì"B dk {ks=Qy Kkr dhft,A

3- v)Zxksys ij 'kadq ds vkdkj dk ,d Bksl fLFkr gSA bu nksuksa dh f=T;k,¡ 1 lseh-
ds cjkcj gSA 'kadq dh Å¡pkbZ] mldh f=T;k ds cjkcj gSA Bksl dk vk;ru ds
:i esa Kkr dhft,A

4- xksykdkj 'kh'ks ds ,d crZu dh csyukdkj xnZu 4 lseh- yach ,oa 2lseh- O;kl okyh
gSA xksykdkj Hkkx dk O;kl 6 lseh- gS rks mlesa Hkjs gq, ikuh dh ek=k Kkr
dhft,A

4.2 cm

5 cm

5 cm 

5 cm

vkd̀fr&39
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5- vkdf̀r&40 esa fn[kk, gfjr x`g¼xzhu gkml½ ds Åijh
fljs ds nksuksa Hkkx v)Zo`Ùkkdkj gSa]bUgsa bl xzhu gkÅl
dks diM+s ls <addj cuk;k x;k gSA blesa 1-2 eh-0-
5 eh- lkbt dk ,d ydM+h dk njoktk gSA gfjr xg̀
dks iw.kZ :i ls <dus esa yxus okys dqy diM+s dk

{ks=Qy Kkr dhft,A

geus lh[kk

1- fdlh f=foeh; vkdf̀r tSls ?kukHk] csyu] 'kadq vkfn dk i`"Bh; tky le>uk o vkdkjksa

  dk i`"Bh; tky le>uk o cukukA

2- ?kukHk]?ku o vU; vkdkjksa ds ry]'kh"kZ]i`"B o dksj igpkuuk o le>ukA

3- ?kukHk o ?ku ds fofHkUu fod.kksZa dks igpkuuk]le>ukA

4- f=foeh; vkd`fr;k¡ tSls csyu] 'kadq] xksyk vkfn dk {ks=Qy ,oa vk;ru Kkr djukA

5- la;ksftr Bkslksa dk ì"Bh; {ks=Qy vkSj vk;ru Kkr djukA

mÙkjekyk&1

1- 2 21  eh- 2- 36 lseh- 3- 15 eh-

mÙkjekyk&2
1- 880 oxZ lseh- ,oa 2112 oxZ lseh- 2- 42 lseh- 3- 2 lseh 4- 68-75#

5- 1584 oxZehVj 6- 396 ?ku lseh- 7- 1540  ?ku lseh- 8- 6160 ?ku lseh-

9- 7 lseh- 10- 20 lseh- 11- 6-49 lseh- 12- 7700 ?ku lseh-

13- 2@3 14- 2-5 ehVj 15- 35 16- 15 lseh- ,oa 35 lseh-

mÙkjekyk&3

1- 220 oxZ lseh- 2- 6 2  lseh- 3- 616 oxZ lseh- 4- 5500 oxZ lseh-

5- 34320 #- 6- 1500 ?ku lseh- 7- 21 lseh- 8- 77 ?ku lseh-

9- 1750 10- 12936 ?ku lseh- 11 1 % 3

5 m 

3 m

2.5 m

vkd̀fr&40



   xf.kr&10372

mÙkjekyk&4

1- 5544 oxZ lseh- 2- 196  oxZ lseh- 3- 7 lseh- 4- 36  ?ku lseh-

5- 224  ?ku lseh- 6- 126 7- 1 % 4 8- 179-66 ?ku lseh- 9- 16 % 9

10- 8 11- 3 bdkbZ 12- 6 lseh- 13- 12 ?ku lseh-

mÙkjekyk&5

1- 163-86 oxZ lseh- 2- 115 oxZ lseh- 3- 22000 #- 4-   ?ku lseh-

5- 44  ?ku lseh- 6- 62-9 oxZ lseh-



ifjp; ¼Introduction½

ge izfrfnu ubZ ubZ lwpukvksa ds laidZ esa vkrs gSa tSls& bl lky pkoy ds mRiknu
esa 8 izfr'kr òf) gqbZ] fiNys o"kZ fdl f[kykM+h us lcls csgrj g‚dh [ksyh\ ;k fQj eksckby
daiuh 'A' us tuojh ds eghus esa fdrus eksckby csps\ ,slh vkSj cgqr lh egRoiw.kZ tkudkfj;k¡
izdkf'kr gksrh gSa ftudh vko';drk gesa iM+rh jgrh gSA tSls& jsyxkM+h ds vkus&tkus dk
le;] Qy&lfCt;ksa ds nke] isVªksy dk orZeku ewY;] vukt rFkk Ms;jh dk mRiknu] LVhy]
dks;yk rFkk vU; mRiknuA blds vykok vkSj Hkh cgqr ls vk¡dM+sa gksrs gSa] ftuds vk/kkj ij
egRoiw.kZ fu.kZ; fy, tkrs gSa rFkk Hkfo"; dh ;kstuk,¡ Hkh cukbZ tkrh gSaA

D;k ge vHkh ;g crk ldrs gSa fd vkus okys nks fnuksa dk rkieku dSlk jgsxk\ ;k
bl o"kZ jkT; esa fdruh ek=k esa pkoy dk mRiknu gqvk\ ;k fQj fiNys ik¡p o"kksZa esa isVªksy
ds nkeksa esa fdruh òf) ;k deh gqbZ\

      bu lHkh ds ckjs esa dqN dg ikuk laHko gS fdarq lh/ks lh/ks ugha] bu lHkh lokyksa ds
tokc [kkstus ds fy, gesa buls lacaf/kr vk¡dM+ksa dk v/;;u djuk gksxkA

      v[kckjksa vkSj if=dkvksa esa fofHkUu vk¡dM+s tSls&Qlyksa ds mRiknu] ekSle laca/kh
tkudkfj;k¡] [ksyksa dk fooj.k] [kk| oLrqvksa ds nke vkfn izdkf'kr gksrs jgrs gSaA

LokLF; vkSj f'k{kk ls lacaf/kr vk¡dM+s Hkh ljdkj }kjk fofHkUu laLFkkvksa ds ek/;e ls
,df=r fd, tkrs gaS tSls& dkSu ls {ks= esa fdl chekjh dk QSyko vf/kd gS] mlls fdrus
yksx izHkkfor gaS\ blds vk/kkj ij ;g r; djus esa enn feyrh gS fd chekjh dh jksdFkke
ds fy, fdl rjg ds bartke  dh vko';drk gSA vkt ls 6&7 n'kd igys Hkkjr esa ;g
Hkh egRoiw.kZ iz'u Fkk fd bl lky ns'k esa vukt dk fdruk mRiknu gqvk] fdrus dh
vko';drk gS vkSj vukt dh vkiwfrZ ds fy,] fdruk vukt ckgj ls eaxokuk iM+ ldrk gSA
vk¡dM+ksa dks fofHkUu v[kckjksa] i=&if=dkvksa esa izdkf'kr djok;k tkrk gS] ftlls lcdks
tkudkjh jgs fd dkSu&lh ;kstuk fdl izdkj ds vk¡dM+ksa dks vk/kkj cukdj ykxw dh tk jgh
gS rFkk fdl izdkj ds vk¡dM+ksa ds vk/kkj ij fu.kZ; fy, tk jgs gSaA
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djds ns[ksa

1- vkius xf.kr ds vfrfjfDr vU; fo"k;ksa tSls& foKku] lkekftd v/;;u vkfn esa
Hkh vk¡dM+ksa dk iz;ksx gksrs gq, ns[kk gksxkA  vk¡dM+ksa ds dqN mnkgj.k nhft,A

2- dqN i=&if=dkvksa rFkk v[kckjksa dk voyksdu dhft, rFkk buesa Nis vk¡dM+ksa dks
bdëk dhft,A ppkZ dhft, ;g fdl&fdl ds ckjs esa gSa\

3- vkids Ldwy ds v‚fQl esa fdl rjg ds vk¡dM+sa miyC/k gaS\ irk dhft,A

4] Ldwy ifjlj esa vkius uksfVl cksMZ ij vk¡dM+sa ns[ks gksaxsA dkSu&dkSu ls vk¡dM+sa ns[ks\

lkspsa vkSj ppkZ djsa

uhps fn, x, lokyksa ds tokc vki dgk¡&dgk¡ ls irk yxk ldrs gSa\

¼1½ vkids ftys esa dkSu&lh chekjh dk QSyko vf/kd gS\

¼2½ orZeku o"kZ esa vkids ftys dh tula[;k fdruh gS\

¼3½ orZeku o"kZ esa ljdkj }kjk cktkj esa xsg¡¡w rFkk /kku dk U;wure ewY; fdruk
fu/kkZfjr fd;k x;k gS\

dbZ vkSj ljy loky Hkh
blh rjg ls dbZ ckrsa ge vius ckjs esa Hkh tkuuk pkgrs gSa] tSls  D;k vki d{kk

ds lHkh fo|kfFkZ;ksa ls rst nkSM+ ldrs gSa ;k fQj vkidh Å¡pkbZ d{kk ds ckdh Nk=ksa ls
rqyuk djus ij de gS ;k vf/kd\ bl rjg ds iz'uksa dk gy ge dSls <w¡<sa\

dqN Nk=&Nk=k vki ls rst nkSM+rs gSa] dqN /khjsA dqN vki ls yacs gksaxs] dqN NksVsA

vxj ,d d{kk esa 50 fo|kFkhZ gSa vkSj mlesa jkuh dh Å¡pkbZ 160 lseh- gS rFkk ckdh
ds fo|kfFkZ;ksa dh Å¡pkbZ bl izdkj gS %&

161 160 162 159 161 158 162 163

158 158 160 159 160 161 163 160

158 161 158 159 163 159 160 159

158 160 159 162 163 160 159 159

159 162 161 163 159 161 161 160

163 160 163 161 160 158 160 163

160 160
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 D;k bu vk¡dM+ksa dks ns[kdj vki ;g crk ldrs gSa fd jkuh dh Å¡pkbZ ckdh
fo|kfFkZ;ksa dh Å¡pkbZ dh rqyuk esa dgk¡ Bgjrh gSS\ gj cPps dh Å¡pkbZ ds lkFk mldh
Å¡pkbZ dh rqyuk djuk  eqf'dy gSA ;fn mijksDr vk¡dM+ksa dks O;ofLFkr :i ls laxzfgr
dj fy;k tk, rks rqyuk djuk  vklku gks tk,xkA vr% vka¡dM+ksa dks O;ofLFkr djus ds
fy, ge ckjEckjrk lkj.kh cukrs gSaA

fuEufyf[kr ckjEckjrk lkj.kh esa bu vk¡dM+ksa dks O;ofLFkr fd;k x;k gS%&

rkfydk&1

Å¡pkbZ ¼lseh-esa½ 158 159 160 161    162  163

fo|kfFkZ;ksa dh la[;k 7  10 13   8   4      8

bl ckjEckjrk lkj.kh dks ns[kdj D;k&D;k fu"d"kZ fudky ldrs gSa\

,d rks ;g fd lcls T;knk cPps 160 lseh- okys lewg esa gSaA blesa 13 cPps gSaA
17 cPps mu lewgksa esa gSa ftudh Å¡pkbZ jkuh dh Å¡pkbZ ls de gSA lcls de Å¡pkbZ 158
lseh- gS vkSj blesa 7 cPps gSaA

ge bl lkj.kh ls vkSj D;k&D;k fu"d"kZ fudky ldrs gSa\ nksLrksa ls pPkkZ djsa o
de ls de 5 vkSj fu"d"kZ fy[ksaA

blh rjg ge rst nkSM+us dh ckr djsa rks ge ns[krs gSa fd lHkh nkSM+us okyksa dh
xfr ,d cjkcj ugha gksrhA uhps fn, x, vk¡dM+ksa esa 50 yksxksa ds nkSM+us dh xfr fdeh-izfr
?kaVs esa nh xbZ gSA ;kuh ;g crk;k x;k gS fd ,d ?kaVs esa os fdrus&fdrus fdeh- nkSM+rs
gSaA

rkfydk&2

 nkSM+us dh xfr ¼fdeh-izfr ?kaVk½ 15   11  9 5     6    4

 Nk=ksa dh la[;k     5     6    7     8     9   10

;fn uQhlk ds nkSM+us dh xfr 7 fdeh-@?kaVk gS rks mijksDr rkfydk dh lgk;rk
ls mldh xfr dk rqyukRed v/;;u dj ldrs gSaA ;g Hkh ns[k ldrs gSa fd fdrus yksx
mlls rst nkSM+rs gSa vkSj fdrus yksx mlls /khjs nkSM+rs gSa\
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djds ns[ksa

1- uhps fn, x, loky if<+, vkSj crkb, fd muds tokc <w¡<us ds fy, gesa fdl izdkj
ds vk¡dMs+ pkfg,\ pPkkZ djds ;g Hkh crkb, fd vk¡dM+s gesa dgk¡ ls vkSj dSls feysaxs\

 1- fiNys rhu o"kksZa esa jk;iqj esa isVªksy

ds nkeksa esa D;k&D;k cnyko vk,\

 2- bl lky ns'k ds dkSu ls jkT; esa lcls
de o"kkZ gqbZ\

 3- fiNys ik¡p o"kksZa esa NÙkhlx<+ esa eNyh
mRiknu esa fdruh o`f) gqbZ\

 4- 2011 dh tux.kuk esa fdl jkT;
dh tula[;k lcls vf/kd Fkh\

 5- fiNys ik¡p o"kksZa esa vkids xk¡o@
'kgj dh tula[;k esa D;k ifjorZu vk,\

 6- NÙkhlx<+ ds fdl ftys esa Ldwyksa
dh la[;k lcls vf/kd gS\

 7- fiNys ik¡p o"kksZa esa Hkkjr us gkWdh esa fdrus
varjkZ"Vªh; eSp [ksys\

 8- o"kZ 2010 ls 2015 rd iwjs Hkkjr esas pkoy
dk fdruk mRiknu gqvk\

lkspas ,oa ppkZ djsa

1- ;fn vkids Ldwy esa dqy 1000 Nk= gksa vkSj ;fn vkidks viuh Å¡pkbZ dh rqyuk
lcls djuh gks rks ;g dSls djsaxs\

2- ;fn vki vius ftys ds Nk=ksa  ds lkFk vius nkSM+us dh xfr dh rqyuk djuk pkgsa
rks vkidks fdl izdkj ds vk¡dM+ksa dh vko';drk gksxh\ ;g Hkh lkspsa fd vki mUgsa
dSls O;ofLFkr djsaxs\

vk¡dM+ksa dk fp=kRed fu:i.k
fiNyh d{kk esa vkius vk¡dM+ksa dk laxzg.k rFkk izLrqrhdj.k lh[kk gSA lkFk gh

ckjEckjrk lkj.kh rFkk vk¡dM+ksa ds vkys[kh; fu:i.k dks Hkh le>k gS] ftlesa vkius vk;r
fp=] vko`fÙk cgqHkqt rFkk lap;h vko`fÙk oØ vkfn cukuk lh[kkA bu fp=ksa ds vk/kkj ij
ge cgqr&lh tkudkfj;k¡ izkIr djrs gaS rFkk muls fu"d"kZ Hkh fudkyrs gSaA vkb, dqN blh
rjg ds vk¡dM+ksa dk v/;;u djrs gaS%&
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LraHk vkys[k dk v/;;u

fdlh izns'k esa fofHkUu o"kksZa esa gq, xsgw¡ ds mRiknu dks fuEufyf[kr vkys[k }kjk
n'kkZ;k x;k gS&

bl vkys[k dks ns[kus ls xsgw¡ mRiknu ds ckjs esa dkSu&dkSu lh ckrsa Li"V fn[krh
gSa\ vkys[k dks i<+dj fuEufyf[kr lokyksa ds tokc [kkstsaA

(i) 2007&08 esa xsgw¡ mRiknu fdrus Vu Fkk\

(ii) fdl o"kZ esa xsgw¡ mRiknu lcls vf/kd gqvk\

(iii) D;k ;g dgk tk ldrk gS fd izR;sd o"kZ xsgw¡ mRiknu esa òf) gqbZ gS\

(iv) fdu nks o"kksZa ds chp xsgw¡ mRiknu esa lcls vf/kd ifjorZu gqvk\

djds ns[ksa

rkfydk dk v/;;u

o"kZ 1980 ls 1989 rd ,d 'kgj esa gqbZ o"kkZ ds ,df=r fd, x, vk¡dM+ksa dks
uhps dh rkfydk esa n'kkZ;k x;k gSA

o"kZ  1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

dqy 24-7 21-2    14-5  13-2 12-1   16-8    19-9   29-2    31-6   21-0
o"kkZ¼b apesa½

 o"kkZ ls lacaf/kr bu vk¡dM+ksa dk v/;;u dhft,] LrEHkkys[k cukb, rFkk buds
vk/kkj ij de ls de ik¡p vyx&vyx rjg ds fu"d"kZ fyf[k,A
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ek/;] ekf/;dk] cgqyd

vkius vk¡dM+ksa ls cus LrEHk vkys[k o vkòfÙk oØ ls dqN lokyksa ds tokc <w¡<s rFkk
fu"d"kZ fudkysA D;k LrEHk vkys[k dks ns[kdj ;g crk ldrs gSa fd 2005 ls 2012 rd
xsg¡w dk vkSlr mRiknu izfro"kZ fdruk jgk\ D;k ge ;g crk ik,¡xs fd vk¡dM+ksa dks Øe
esa j[kus ij dkSu&lk o"kZ Bhd chp esa vk;sxk\  fQj nwljh rkfydk ls ;g tku ldrs
gSa fd bl 'kgj esa vkSlru ,d o"kZ esa fdruh ckfj'k gksrh gS ;k ;g fd lkekU;r% fdruh
ckfj'k gksus dh mEehn dh tk ldrh gSA LrEHk vkys[k ns[kdj ge vk¡dM+ksa ds Øe o muds
:[k ds ckjs esa ugha crk ldrsA blds vykok vkSlr mRiknu fudkyus ds fy, gesa
vadxf.krh; vkSlr pkfg,A vkb,] ;kn djsa ge ;g dSls fudkyrs gSa\

vadxf.krh; vkSlr ;k lekarj ek/; (Arithmetic Mean)

vc  ge 2005 ls 2012 rd xsg¡w ds vkSlr mRiknu dh x.kuk djus ds fy, izR;sd
o"kZ ds xsgw¡ dss mRiknu ¼yk[k Vu esa½ dks tksM+saxs rFkk mls dqy o"kksZa ls Hkkx nsaxsA vkb,
ns[ksa fd xsgw¡ dk vkSlr mRiknu fdruk jgk\
dqy mRiknu ¾ 68-64 $ 69-35 $ 75-81 $ 78-57 $ 80-80 $80-80 $ 86-87 $ 93-90

     ¾ 634-74 yk[k Vu
2005 ls 2012 rd dqy o"kZ ¾ 8 Ok"kZ

vkSlr mRiknu 
634.74

8


¾ 79-34 yk[k Vu
;gk¡ geus xsgw¡ ds vkSlr mRiknu dh x.kuk dh gSA vk¡dM+ksa ds vkSlr dks lkaf[;dh esa
lekarj ek/; dgrs gSaA ;kuh tc vk¡dM+ksa dk lekarj ek/; Kkr djuk gks rks vk¡dM+ksa dks
tksM+dj dqy vk¡dM+ksa dh la[;k ls Hkkx nsrs gSaaaA lw= ds :i esa bls fuEufyf[kr <ax ls
fy[krs gSa&

iz{s k.kka s dk ;ksx
lekra j ek/;

izs{k.kksa dh dqy la[;k


;fn izs{k.kksa dks x fy[ksa rks izs{k.kksa dk ;ksx x rFkk isz{k.kksa dh la[;k n gks rc

lekra j ek/;
x

n
 

lekarj ek/; dks izk;% A.M.,M vFkok X ls iznf'kZr fd;k tkrk gSA

vlrr Js.kh okys vk¡dM+s
vHkh rd geus tks mnkgj.k ns[ks os O;fDrxr Js.kh ds vk¡dM+s Fks rFkk vk¡dM+ksa dh

la[;k de Fkh ysfdu tc vk¡dM+ksa dh la[;k cgqr vf/kd gksa rc lekarj ek/; dh x.kuk
dSls djsa\
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d{kk uoeha dh v)Zokf"kZd ijh{kk esa 35 fo|kfFkZ;ksa ds xf.kr fo"k; ds izkIrkad
fuEukuqlkj gSa%&

30] 30] 38] 40] 42] 35] 40] 30] 45] 48]
40] 42] 38] 30] 38] 40] 35] 30] 42] 40]
42] 38] 35] 42] 40] 38] 42] 40] 48] 45]
38] 40] 30] 35] 35
;gk¡ U;wure izkIrkad 30 rFkk vf/kdre izkIrkad 48 gSaaA ge ns[k ik jgsa gSa fd

izkIrkad 30]35]38]40]42]45]48 rd lhfer gSa ftudh gh iqujko`fÙk gks jgh gSaA vr% bu
vk¡dM+ksa dks fuEufyf[kr rjhds ls fy[kk tk ldrk gSA

izkIrkad¼x½ % 30 35 38 40 42 45 48
ckjEckjrk¼f½ % 6 5 6 8 6 2 2

tc vk¡dM+sa bl izdkj ls fn, x, gkas rc lekarj ek/; dh x.kuk djus ds fy,
vk¡dM+ksa ¼izs{k.kksa½ rFkk muds laxr ckjEckjrkvksa ds xq.kuQy ds ;ksx dks ckjEckjrkvksa ds
;ksx ls Hkkx dj nsrs gSaA
      izkIrkad(x) ckjEckjrk(f) izkIrkad rFkk laxr ckjEckjrk dk xq.kuQy(fx)

30 6 180
35 5 175
38 6 228
40 8 320
42 6 252
45 2   90
48 2   96

      35f  1341fx 
ikz rkda  o muds laxr ckjEckjrkvks a d s x.q kuQy dk ;ksx

lekarj ek/;
ckjEckjrkvkas dk ;ksx

 

     
1 1 2 2 3 3 4 4 5 5 6 6 7 7

1 2 3 4 5 6 7

     


     
f x f x f x f x f x f x f x

X
f f f f f f f

 



i i

i

f x

f

 
1341

35


     38.31X

d{kk uoeha dh v)Zokf"kZd ijh{kk esa fo|kfFkZ;ksa ds xf.kr fo"k; dk vkSlr izkIrkad 38-31 gSA
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vc ge mu vk¡dM+ksa ds lekarj ek/; ds ckjs esa ppkZ djsaxs ftuesa vk¡dM+ksa dh
iqujko`fÙk rks gks jgh gS ij vk¡dM+ksa dh la[;k cgqr vf/kd gSA Rkc ge mu vk¡dM+ksa dks lewg
esa ck¡Vdj lekarj ek/; dh x.kuk djrs gSaA
vkb, bls ,d mnkgj.k ls lh[ksa
mnkgj.k%&1- ,d xk¡o ds ek/;fed fo|ky; esa 100 fo|kFkhZ gSa] mu fo|kfFkZ;ksa ds ?kj
ls fo|ky; dh nwfj;k¡ fdeh- esa uhps nh xbZ gaSA bu vk¡dM+ksa ls vkSlr nwjh Kkr dhft,A

17 1 19 0 4 1 3 2 0 4
5 7 2 8 9 19 2 17 1 18
0 3 2 5 2 8 1 10 1 11
13 8 9 4 15 0 15 3 11 11
2 19 0 14 12 1 12 1 13 1
9 3 6 4 14 3 10 12 4 8
0 7 9 6 5 9 7 8 2 9
5 8 6 7 9 5 5 6 3 8
7 5 0 1 3 0 4 2 0 1
3 0 4 3 2 0 1 0 4 0

gy%& fn, x, vk¡dM+ksa esa ge ns[krs gSa fd dbZ vk¡dM+s cgqr ckj vk, gSa buesa lcls NksVh
la[;k 0 vkSj lcls cM+h 19 gSA bu vk¡dM+ksa dks gesa lewgksa esa ck¡Vuk gksxk ftlls
x.kuk vklku gks tk,A

vk¡dM+ksa dks 4 varjky okys lewgksa esa ck¡Vrs gSaA tSls 0 ls 4 fdeh- rd dh nwjh ls
vkus okys fo|kfFkZ;ksa dh la[;k 42 ] 4 ls 8 fdeh- rd dh nwjh ls vkus fo|kfFkZ;ksa
dh la[;k 24 gS ] bR;kfnA blh rjg ge 8&12 ] 12&16] 16&20 varjky esa Nk=
dh la[;k irk djrs gSa(

fo|kfFkZ;ksa ds ?kj ls fo|ky; dh nwjh fo|kfFkZ;ksa dh la[;k e/;eku fx

fdeh-esa (f) (x)

0-4 42 2 84

4-8 24 6 144

8-12 19 10 190

12-16 9 14 126

16-20 6 18 108

100if      652i if x 

Åij geus  varjkyksa dk e/;eku  varjky dh nksuks lhekvksa dks tksM+dj 2 ls Hkkx
djds fudkyk gSA vc ge e/;eku vkSj fo|kfFkZ;ksa dh la[;k ds xq.kuQy dks tksM+dj
fo|kfkFkZ;ksa dh la[;k ls Hkkxdj vkSlr irk dj ldrs gSaA
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 fo|kfFk;Z ksa dh la[;k o e/;eku d s xq.kuQy dk tkMs +
 vkSlr ¾

fo|kfFkZ;ka s dh dyq  l[a ;k

       
84 144 190 126 108

100

   


652

100


6.52 fdeh-

^vkSlr* dks ge ,d ,slh la[;k ds :i esa ns[k ldrs gSa tks vk¡dM+ksa ds iwjs lewg
dk ,d xq.k crkrh gSA tkfgj gS ;g lcls de eku ls vf/kd rFkk lcls vf/kd eku ls
de gksrh gS vkSj bu vk¡dM+ksa ds chp eas gh gksrh gSA bls ^vadxf.krh; vkSlr dgrs gSaA

vadxf.krh; vkSlr dh x.kuk

 vkb,] bls dqN vkSj mnkgj.kksa ls le>rs gSaA

uhps rkfydk esa ik¡p o"kksZa ds nky mRiknu laca/kh vk¡dM+s fn, x, gSa&

o"kZ 2007&08 2008&09 2009&10 2010&11 2011&12

nky dk mRiknu 14-8 14-6 14-7 18-2 17-2
¼yk[k Vu esa½

bu vk¡dM+ksa dk lekarj ek/; ;k vkSlr Kkr djuk gSA  bls irk djus ds fy,]
lHkh izs{k.kksa dks tksM+ dj mls o"kksZa dh dqy la[;k ls Hkkx nsuk gskxk] ;kuh

lekarj ek/; ¾ 
14.8 14.6 14.7 18.2 17.2

5

   
 yk[k Vu

       ¾ 
79.5

5
 ¾ 15-9 yk[k Vu

 nky dk vkSlr mRiknu 15-9 yk[k Vu gSA rkfydk esa iznf'kZr izR;sd o"kZ dk
mRiknu vkSlr ls vyx gSA ijUrq vkSlr ds iz;ksx ls ge fiNys ik¡p lky ds mRiknu
dks fdlh ,d gh eku }kjk n'kkZ ldrs gSaA

vkb,] vkSlr dk ,d vkSj mnkgj.k ns[krs gSaA
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mnkgj.k&2- /kerjh ftys esa gqbZ o"kkZ ¼fe-eh-½ ds vk¡dM+s bl izdkj gSA bu vk¡dM+ksa dk
vkSlr Kkr dhft,A

880-5] 1474-9] 806-3] 1554-9] 1019]2] 1046-5] 1017-2

gy%&  vki tkurs gS fd

 is{z k.kks a dk tksM+
ek/; ¾

is{z k.kka s dh l[a ;k

bl izdkj] vkSlr ¾ 
880.5 1474.9 806.9 1554.9 1019.2 1046.5 1017.2

7

     

 ¾ 
7799.5

7
 ¾ 1114-21 feeh-

vr% o"kkZ dk vadxf.krh; vkSlr 1114-21 feeh- gSA

vkSlr dk O;ogkj esa mi;ksx

D;k vki crk ldrs gSa fd yM+fd;ksa dks lkekU;r% ?kj esa [ksyus dk fdruk le;
feyrk gS\ ge tkurs gSa fd jkst [ksyus dk le; fuf'pr ugha gksrk] fdlh fnu dksbZ ?kaVksa
rd [ksyrk gS vkSj fdlh fnu cgqr de ;k fQj fcYdqy ughaA

bldk eryc gS fd ,d fnu ds vk/kkj ij vki ugha crk ldrs fd yM+fd;k¡
izfrfnu fdrus le; rd [ksyrh gSaA vxj vki izR;sd yM+dh ds gj jksTk [ksyus ds le;
ds ckjs esa vk¡dM+s ,df=r djsaxs rks vkids ikl cgqr lkjs vk¡dM+s gks tk;saxsA bUgas O;ofLFkr
djuk vklku ugha gksxkA bl leL;k dks gy djus ds fy, ge ,d eghus ds vk¡dM+s yssdj
muds izfrfnu [ksyus dk vkSlr le; irk dj ldrs gSaA rkfydk&3 ns[ksaA ;gk¡ gesa 50
yM+fd;ksa ds [ksyus dk le; fn;k x;k gSA D;k vki crk ldrs gSa fd vf/kdrj yM+fd;k¡
fdrus le; rd [ksyrh gSa\

rkfydk&3 esa vki ns[k ldrs gSa fd vf/kdrj yM+fd;ksa dks [ksyus ds fy, vkSlru
2 ?kaVs ls de dk le; feyrk gSA lcls T;knk ;kuh 12 yM+fd;k¡ vkSlru 2 ?kaVs [ksyrh
gSa fdUrq lHkh yM+fd;ksa ds izfrfnu [ksyus dk vkSlr le; 2 ?kaVs ugha gSA ;gk¡ vadxf.krh;
vkSlr fudkyus ds fy, lHkh 50 yM+fd;ksa }kjk vkSlru [ksyus esa izfrfnu fcrk, tkus okys
dqy ?kaVs irk djus gksaxsA
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rkfydk&3

izfrfnu [ksyus dk vkSlr le; yM+fd;ksa dh la[;k 50 yM+fd;ksa ds
¼?kaVs esa½ [ksyus dk dqy le;

ix if i ix f

0 4 0

2

1
6 3

1 8 8

1
2

1
9 13

2

1

2 12 24

2
2

1
7 17

2

1

3 4 12

dqy 50if  75i if x 

   vkSlr  
i i

i

f x

f


                              vkSlr   
75

50
  ?kaVs

  1 ?k.Vk 50 feuV

;fn isz{k.kksa 1 2 3, , ,............ nx x x x dh ckjEckjrk,¡ Øe'k% 1 2 3, , , ............ nf f f f gksa

rks bldk vFkZ gS fd izs{k.k 1x 1, f ckj vkrk gS] izs{k.k 2 2,x f  ckj vkrk gS] bR;kfnA
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tSls bl mnkgj.k esa izfrfnu vkSlru 0 ?kaVk [ksyus okyh 4 yM+fd;k¡ gSa vkSj

vkSlru 1@2 ?kaVk [ksyus okyh 6 yM+fd;k¡ gaS rks 1x  0 1, f 4 vkSj  2 2

1
, 6

2
x f 

gksxkA

vc lHkh izs{k.kksa vkSj ckjEckjrk ds xq.kuQy ( )fx ds ekuksa dk

;ksx 1 1 2 2 ............. n nf x f x f x     gS rFkk

izs{k.kksa dh dqy la[;k 1 2 ............. nf f f     gSA

ek/; fudkyus ds fy, ge bl ;ksx dks ckjEckjrk ds ;ksx ls Hkkx nsaxsA bl izdkj
ek/; gqvk&

ek/; ¼vadxf.krh; vkSlr½ 
i i

i

f x

f
  tgk¡ i dk eku 1 ls n rd gksxk

tksM+ dks laf{kIr esa ,d ;wukuh v{kj  ¼flXek½ ls O;Dr djrs gSaA ;g tksM+ dks

n'kkZrk gSA blfy, ckjEckjrk ds tksM+ dks if  vkSj izs{k.kksa ,oa ckjEckjrk ds xq.kuQy

ds ;ksx dks i if x ls n'kkZ;k gSA

bldk vFkZ ;g gqvk fd 1 ?kaVk 50 feuV dk vkSlr le; izR;sd yM+dh dks gj
jkst [ksyus ds fy, feyrk gSA vc ckdh vk¡dM+kas ds lkFk bl vkSlr dh rqyuk djrs gaSA

D;k vki crk ldrs gSa fd fdruh yM+fd;k¡ vkSlr ?kaVks ls vf/kd ?kaVs [ksyrh gSa
vkSj fdruh yM+fd;k¡ de\ vki ns[k ldrs gSa fd vkSlr ls de le; [ksyus okyh
yM+fd;ksa dh la[;k 27 gS rFkk vkSlr ls T;knk [ksyus okyh 23 gSaA

bl izdkj tc ge cM+s iSekus ij vk¡dM+ksa dk v/;;u djrss gSa rc mUgsa O;ofLFkr
djus esa vkSlr gekjh enn djrk gSA tSls mijksDr mnkgj.kksa esa yM+fd;ksa ds [ksyus dk
vkSlr le; ;k nkSM+us dh vkSlr xfrA
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djds ns[ksa

1- fiNys mnkgj.k esa izLrqr d{kk ds 50 Nk=ksa dh Å¡PkkbZ dk vkSlr Kkr
        dhft,A viuh Å¡pkbZ ds lkFk mldh rqyuk dhft,A

2- rkfydk&2 esa izLrqr d{kk ds 50 Nk=ksa dh nkSM+us dh xfr dk vkSlr
       fudkfy,A bl vkSlr ls vki D;k&D;k fu"d"kZ fudky ldrs gSa\

mijksDr mnkgj.kksa esa vkius fn, x, izs{k.kksa dk vkSlr fudkyuk lh[kk ijUrq ;fn
vkSlr igys ls fn;k x;k gks rks D;k vKkr izs{k.kksa dks Kkr fd;k tk ldrk gSA

uhps fn, x, mnkgj.k dks nsf[k,&

mnkgj.k&3- uhps fn, x, izs{k.kksa dk vkSlr 36 gSA vKkr izs{k.k (f) Kkr dhft,A

25] 39] 35] f] 46

gy%& vki tkurs gSa fd&

vkSlr ¾ 
25 39 35 46

5

f   

vkSlr ¾ 
145

5

f

vkSlr dk eku j[kus ij

36 ¾ 
145

5

f

    36 × 5 = 145 + f

180 = 145 + f

  180 – 145 = f

35 = f

vr% f dk eku 35 gqvkA bl izdkj lHkh izs{k.k 25] 39] 35] 35] 46 gq,A

mnkgj.k%&4- uhps nh xbZ rkfydk ds vk¡dM+ksa dh enn ls Nk=ksa dh vkSlr Å¡pkbZ Kkr
dhft,A

Å¡pkbZ¼lseh-esa½ 158 159 160 161 162 163

Nk=ksa dh la[;k 7 10 13 8 4 5



      xf.kr&10   386

gy%& gesa irk gS fd ek/; ¼vadxf.krh; vkSlr½

•Å¡pkbZ¼lseh-esa½(x
i
) Nk=ksa dh la[;k(f

i
) (f

i
x

i
)

158 7 1106

159 10 1590

160 13 2080

161 8 1288

162 4  648

163 5  815

47if                 7527i if x 

vr% vadxf.krh; vkSlr 
7527

47


 ¾ 160-15 lseh-

;kuh Nk=ksa dh vkSlru Å¡pkbZ 160-15 lseh- gSA

djds ns[ksa

1- igyh 15 izkÑr la[;kvksa dk vkSlr Kkr dhft,A

2- ekpZ&vizSy] 2010 ds nkSjku Hkqous'oj ¼mM+hlk½ esa isVªksy ds nke ¼:i;s esa½
uhps fn, x, gSaA budk vkSlr Kkr dhft,A

61-28] 62-08] 59-35] 56-28] 59-28

3- ,d jkT; esa 8 o"kksZa esa gq, pkoy mRiknu ¼yk[k Vu½ ds vk¡dM+s
fuEufyf[kr gSaA bu vk¡dM+ksa dk vkSlr Kkr dhft,A

84-98] 93]34] 71-82] 88-53] 83-13] 91-79] 93-36] 96-69

vkSlr gesa D;k crkrh gS\

geus ns[kk fd vkSlr ls gesa ,d vk/kkj fey tkrk gS tks iwjs vk¡dM+ksa dk
izfrfuf/kRo djrk gSA ijUrq D;k vadxf.krh;  vkSlr  vk¡dM+ksa dks iwjk iznf'kZr ugha dj
ikrhA

uhps fn, x, dFkuksa dks if<+,%&
1- bl lky Qjojh ekg esa fnu dk vkSlr rkieku 23°C FkkA
2- fiNys ik¡p o"kksZa esa isVªksy ds izfr yhVj nke dk vkSlr 65-70 #i;s jgkA
3- nloha d{kk ds fo|kfFkZ;ksa dh vkSlr vk;q yxHkx 15 o"kZ gSA
vkius vDlj ,sls dFkuksa dks i<+k gksxk vkSj lquk Hkh gksxkA ,d eghus vFkok fnu

dk vkSlr rkieku] isVªksy dk vkSlr nke vkfn ds eku ls ge dqN ckrsa le> ldrs gSa
vkSj dqN fu"d"kZ fudky ldrs gSaA fdUrq dbZ ckrsa vkSlr ls irk ugha pyrhA tSls&
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dFku&1 esa] iwjs eghus rkieku  dHkh 23°C ls vf/kd  vkSj rks dHkh mlls de
jgk gksxkA vkSlr gesa ;g ugha crkrk fd rkieku fdruk&fdruk FkkA vf/kd ls vf/kd
fdruk o de ls de fdruk A D;k rkieku esa cgqr mrkj&p<+ko gqvk ;k og yxHkx ,d
tSlk gh FkkA

dFku&2 esa Hkh] isVªksy ds nke le;&le; ij cnyrs jgs gksaxsA izR;sd o"kZ  vkSlr
nke  65-70 :i;s ugha jgk gksxkA blls ge ;g ugha crk ldrs fd vkt isVªksy dk nke
D;k gS\  fQj Hkh vkSlr ls ge ;g vanktk yxk ik ldrs gSa fd isVªksy dk nke izfr yhVj
64 #i;s ls 66 #i;s ds bnZ&fxnZ gh jgk gksxk vxj gesa ;g irk gks fd vdlj isVªksy
ds nkeksa esa  vpkud mrkj&p<+ko ugha gksrk gSA

dFku&3 esa] dqN fo|kfFkZ;ksa dh vk;q 15 ls de gksxh rFkk dqN dh vf/kd gksxhA
blls gesa vkSj vf/kd tkudkjh ugha feyrhA

vkb,] vkSlr dk ,d mnkgj.k vkSj ns[krs gSa&

mnkgj.k&5- uhps rkfydk esa lkr deZpkfj;ksa ds osru ds vk¡dMs+ fn, gq, gSa&

1400 1500 8400 8700 9000 9200 9400

bu vk¡dM+ksa dk vkSlr fudkydj nsf[k,&

 vki tkurs gSa] vkSlr ¾ 
1400 1500 8400 8700 9000 9200 9400

7

     

           ¾ 
47600

6800
7

 :i;s

vk¡dM+ksa dk vkSlr osru 6800 :i;s gSA

ij D;k vkSlr bu vk¡dM+ksa ds dsUnz dks lgh :i ls izLrqr dj ik jgk gS\ dksbZ
Hkh vk¡dM+k vkSlr ds djhc ugha gSA bl vkSlr ls ge ;g rks irk dj ldrs gSa fd gj
eghus dqy fdruk [kpkZ osru ij gksrk gS] fdUrq ;g ugha fd ,d deZpkjh dks yxHkx
fdruk osru feyrk gS\

vki ns[k ldrs gSa fd bu vk¡dM+ksa dk xf.krh; vkSlr gesa vk¡dM+ksa ds forj.k dks
le>us esa enn ugha dj ik jgk gSA

ekf/;dk

tc izs{k.kksa ds eku ,d&nwljs ls cgqr vUrj ij gksrs gSa] rc ek/; ls ge
lHkh dbZ vFkZiw.kZ fu"d"kZ ugha fudky ikrsA ;gk¡ ge ,d u, la[;kRed izfrfuf/k dk
mi;ksx djsaxs ftls ekf/;dk dgrs gSaA ekf/;dk og vk¡dM+k gS tks O;ofLFkr izs{k.kksa
esa vk, ekuksa ds Bhd chp esa gksrk gSA
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vkb, ,d mnkgj.k ls ekf/;dk dks le>rs gSa vkSj fQj mldh mi;ksfxrk ns[ksaxsA

mnkgj.k 5 ds osru vk¡dM+ksa dks nsf[k,&

1400] 1500] 8400] 8700] 9000] 9200] 9400

bu vk¡dM+ksa dh ekf/;dk D;k gS\ vk¡dM+ksa esa dqy lkr in gS ftlesa ls pkSFkk in
e/; in gSA blfy, bu vk¡dM+ksa dh ekf/;dk 8700 gSA vk¡dM+ksa ds izs{k.kksa dk e/; in gh
gesa ekf/;dk nsrk gSA dbZ ckj ekf/;dk vk¡dM+ksa dk csgrj izfrfuf/kRo dj ldrh gS D;ksafd
ekf/;dk ij cgqr cM+s ,oa cgqr NksVs izs{k.kksa dk vlj ugha iM+rkA

djds ns[ksa

fuEufyf[kr vk¡dM+ksa dh ekf/;dk Kkr dhft,&

1- 25] 21] 23] 18] 20] 23] 24

2- 113] 102] 95] 85] 110] 109] 106]110] 115

vkb,] ekf/;dk ds dqN vkSj egRoiw.kZ mi;ksx le>rs gaSA

mnkgj.k%&6- fdlh n¶rj esa 10 inksa ij fu;qfDr ds fy, 21 O;fDr;ksa us baVjO;w fn;kA
baVjO;w esa mUgsa dqy 50 vadksa esa ls fuEufyf[kr vad izkIr gq,&

25] 23] 45] 40] 42] 38] 32] 43] 47] 36] 28] 37] 35] 34] 42] 21] 27] 18]
39] 41] 40

bueas ls 10 O;fDr;ksa dks ukSdjh ds fy, pquk tkuk gSA

blds fy, D;k fd;k tk,\

ge tkurs gSa fd 21 esa ls lokZf/kd vad izkIr djus okys 10 O;fDr;ksa dks pquk
tk,xkA bl izfØ;k dks ljy cukus ds fy, vk¡dM+ksa dks c<+rs Øe esa O;ofLFkr fd;k tk
ldrk gS tks fd bl izdkj gksxk&

18] 21] 23] 25] 27] 28] 32] 34] 35] 36] 37] 38] 39] 40] 40] 41] 42] 42] 43] 45] 47

bu vk¡dM+ksa esa ekf/;dk 11 ok¡ in ;kuh 37 gS tks fd 'kq: ds 10 O;fDr;ksa rFkk
vkf[kj ds 10 O;fDr;ksa ds chp esa gSA vr% ukSdjh ds fy, 37 ls vf/kd vadksa okys O;fDr;ksa
dk pquko fd;k tk;sxkA ;gk¡ 37 vk¡dM+ksa dh ekf/;dk gSA

vFkkZr~ ;fn izs{k.kksa dh dqy la[;k n gks]

rks isz{k.kksa dk  
1

2

n  
 
 

 ok¡ in gh ekf/;dk gksxhA

vki ns[k ldrs gSa fd mnkgj.k&4 vkSj mnkgj.k&5 esa dqy izs{k.kksa dh la[;k

fo"ke la[;k,¡ gSaA mijksDr rjhds ls dqy izs{k.kksa dh la[;k fo"ke gksus ij ekf/;dk vklkuh
ls Kkr dj ldrs gSaA ijUrq ;fn izs{k.kksa dh dqy la[;k le gks rks ekf/;dk dks dSls irk
djsaxs\ bls le>us ds fy, ,d mnkgj.k ns[krs gSa&
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mnkgj.k%&7- 10 fo|kfFkZ;ksa dh Å¡pkbZ ¼lseh-eas½ fuEufyf[kr gS&

117] 106] 123] 110] 125] 112] 115] 102] 100] 115

bu vk¡dM+ksa dh ekf/;dk Kkr dhft,A

gy%& ekf/;dk Kkr djus ds fy, vk¡dM+ksa dks lcls igys c<+rs gq, Øe esa j[kuk gksxkA

100] 102] 106] 110] 112] 115] 115] 117] 123] 125

;gk¡ izs{k.kksa dh la[;k le gS blfy, u gh ik¡pok¡ in izs{k.kksa ds fcYdqy e/; gS
vkSj u gh NBk inA izs{k.kksa dk e/;in ;kuh ekf/;dk ik¡posa vkSj NBsa in ds e/; esa gSa
vr% ,slh ifjfLFkfr esa izs{k.kksa ds e/; esa iM+us okys nksuksa in dk vkSlr gh ekf/;dk gksrh
gSSSA bl mnkgj.k esa] ik¡pok in ¾ 112 lseh-

NBk in ¾ 115 lseh-

ekf/;dk 
2




ik¡pok¡ in NBk in

¾ 
112 115

2


 ¾ 113-5 lseh-

bu vk¡dM+ksa dh ekf/;dk 113-5 lseh- gSA

;kuh tc izs{k.kksa dh dqy la[;k le gks rc ekf/;dk dks ,sls le>k tk ldrk
gS&

1
2 2

2

ok¡ in ok¡ in

ekf/;dk

n n       
   

vHkh rd geus fn, gq, izs{k.kksa dh ekf/;dk fudkyhA vc nh gqbZ ekf/;dk dk
iz;ksx dj vKkr izs{k.kksa dk eku irk djsaxsA

mnkgj.k%&8- vkjksgh Øe esa O;ofLFkr vk¡dM+ksa 7] 10] 12] p] q] 27] 31 dh ekf/;dk 17
gSA ;fn blesa ,d vkSj izs{k.k 40 tksM+ fn;k tk, rks ekf/;dk 18 gks tkrh
gSA p rFkk q dk eku Kkr dhft,A

gy%& vki tkurs gSa fd ekf/;dk lnSo izs{k.kksa ds e/; in dk eku gksrh gSA

izs{k.kksa 7] 10] 12] p] q] 27] 31 esa ekf/;dk pkSFkk in gSA ;kuh p = 17

vc ;fn ,d vkSj izs{k.k 40 blesa tksM+ fn;k tk, rks izs{k.k gksaxs 7] 10] 12] p] q]
27] 31] 40 vc pw¡fd izs{k.kksa dh la[;k le gks xbZ gS vr%

1
2 2

2

ok¡ in ok¡ in

ub Z ekf/;dk

n n       
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18 =
2

p q

18 =
17

2

q

36 = 17 + q

19 = q

vr% p vkSj  q ds eku Øe'k% 17 rFkk 19 gaSA

cgqydz

vkius vkSlr rFkk ekf/;dk dks le>kA vk¡dM+ksa ls fu"d"kZ fudkyus dk ,d vkSj
ekid ^cgqyd* gSA cgqyd izs{k.kksa esa lcls vf/kd ckj vk;k izs{k.k gksrk gS A
mnkgj.k ds fy, fdlh ijh{kk esa d{kk 10 ds 20 fo|kfFkZ;ksa ds xf.kr fo"k; ds
izkIrkad fuEufyf[kr Fks%&

40] 25] 40] 35] 36] 45] 45] 40] 35] 39] 41] 42] 40] 25] 40] 42] 35] 38] 40

  bu vk¡dM+ksa esa ge ns[krs gSa fd 40 vad ikus okys fo|kfFkZ;ksa dh la[;k lcls
vf/kd 6 gS ;kuh cgqyd 40 gqvkA

vkb, ,d vU; mnkgj.k ls cgqyd dks le>sa&

mnkgj.k%&9- ,d nqdkunkj viuh nqdku ij fdlh fo'ks"k dEiuh ds ik¡p vyx&vyx
uEcj ¼6] 7] 8] 9] 10½ ds twrs csprk gSA rhu eghus esa gqbZ fcØh ds vk¡dM+s
bl izdkj gS&

twrs dk uEcj 6 7 8 9 10

csps x, twrksa dh la[;k 18 24 41 19 9

rhu eghus esa nqdkunkj us ns[kk fd dkQh twrs fcd pqds gSaA vc nqdkunkj dks
twrksa ds [kkyh gq, LVkWd dks Hkjuk gSA D;k og vkSlr ;k ekf/;dk Kkr djds ;g fu.kZ;
ys ik,xk fd mls dkSu&ls uEcj ds twrs tYnh ls tYnh dEiuh ls eaxokus gksaxs\ ;g ge
vkSlr o ekf/;dk ls irk ugha dj ldrsA mls ml eki ds twrs eaxokus pkfg, tks lcls
T;knk fcdrs gksA

mijksDr fjdkWMZ dks ns[kdj nqdkunkj 8 uEcj ds twrs dEiuh ls eaxokus dk fu.kZ;
ysrk gSA og vU; uEcj ds twrksa ds LVkWd dks muds de [kjhnkjksa dks ns[krs gq, dqN le;
ds fy, Vky nsrk gSA vki ns[k ldrs gSa fd ^8* uEcj ds twrs dh ekax lcls vf/kd gS
D;ksafd budh fcØh lcls T;knk gqbZ gSA

 vr% ;gk¡ cgqyd 8 gSA
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djds ns[ksa

fuEufyf[kr vk¡dM+ksa dk cgqyd Kkr dhft,A

1- 25] 9] 69] 34] 70] 36] 90] 70] 56] 70] 71

2- 56] 39] 94] 36] 39] 15] 39] 40

1- fuEufyf[kr lokyksa ds gy [kkstus ds fy, vki lekarj ek/; rFkk ekf/;dk esa ls
fdldk iz;ksx djsaxs vkSj fdlesaa buesa ls dksbZ Hkh dke ugha vk,xk\

(i) jkT; esa lcls vf/kd yksdfiz; v[kckj dkSu&lk gS\

(ii) ,d eghus esa gqbZ vkSlr o"kkZ fdruh gS\

(iii) fdlh ijh{kk esa 100 fo|kfFkZ;ksa us Hkkx fy;kA bu fo|kfFkZ;ksa esa ls vadksa ds
vkèkkj ij lcls csgrj izn'kZu djus okys 50 fo|kFkhZ dkSu&ls gSa\

(iv) tuojh ds eghus esa isVªksy dk vkSlr nke fdruk jgk\

(v) dkSu&ls f[kykM+h us varjkZ"Vªh; fØdsV esa vHkh rd lcls T;knk fodsV fy,
gSa\

(vi) nkor esa cqyk, x, 20 O;fDr;ksa ds fy, fdruh pikfr;ksa dh vko';drk
iM+sxh] ;g r; djus ds fy,A

(vii) fdl eghus esa T;knk ckfj'k gksrh gS\

2- 10 eghuksa esa gqbZ o"kkZ ¼feeh-½ ds vk¡dM+s fuEufyf[kr gS&

243.50, 266.00, 347.70, 240.00, 325.20,

264.80, 356.30, 211.60, 246.90, 282.70

bu vk¡dM+ksa ls vkSlr o"kkZ Kkr dhft,A

3- lcls igyh 10 le la[;k,¡ dkSu&lh gS\ budk vkSlr Kkr dhft,A

4- ik¡p vyx&vyx 'kgjksa esa pkoy ds nke dk vkSlr Kkr dhft,&

'kgj A B C D E

nke ¼#i;s esa½ 25 28 30 31 32

5- rkfydk esa varjkZ"Vªh; [ksyksa ¼vksyafid½ esa vf/kdre Å¡ph dwn ds vk¡dM+s fn, gq,
gSaA bu vk¡dM+ksa dk vkSlr] cgqyd rFkk ekf/;dk Kkr dhft,A
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o"kZ 1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000 2004

Å¡pkbZ 1-85 1-90 1-82 1-92 1-93 1-97 2-02 2-03 2-02 2-05 2-01 2-06
¼ehVj esa½

 6- vkB fo|kfFkZ;ksa dk Hkkj ¼fdyksxzke esa½  bl izdkj gS&

30] 32] 33] 38] 37] 41] 35] 40

fo|kfFkZ;ksa dk vkSlr Hkkj Kkr dhft,A

 7- yxkrkj ik¡p o"kksZa esa fdlh Ldwy esa fo|kfFkZ;ksa dh la[;k fuEufyf[kr gS&

1150] 1250] 1360] 1275] 1310

bu ik¡p o"kksZa esa Ldwy esa vkSlru fdrus fo|kFkhZ FksA

vadxf.krh; vkSlr] ekf/;dk vkSj cgqyd dh lhek,¡
vk¡dM+ksa dks le>us ds fy, ,d izfrfuf/k eku vadxf.krh; vkSlr ;kuh ek/; gSA

geus ns[kk ;g vk¡dM+ksa ds ckjs esa gesa cgqr dqN crkrk gS] ysfdu blls dqN ckrsa Li"V ugha
gks ikrh vkSj bls vk¡[k ew¡ndj bLrseky djus ls xM+cM+ gks ldrh gSA tSls ?kj dk njoktk
?kj esa jgus okys cM+ksa o cPPkksa dh Å¡pkbZ dk vkSlr ysdj ugha cuk;k tk ldrk vkSj u
gh bl vk/kkj ij fd T;knk yksx fdl Å¡pkbZ ds gSaA

tSlk fd geus ns[kk fd blds vykok ekf/;dk vkSj cgqyd Hkh dbZ iz'uksa dk
tokc ugha crk ikrsA ;g vk¡dM+ksa dks le>us esa T;knk ennxkj gksrs gSa fdUrq bUgsa Hkh
/;ku ls mi;ksx djuk gksrk gSA dbZ fof'k"V ckrsa buesa ugha fn[krhA

oxhZd`r vk¡dM+ksa esa dsUnzh; izof̀Ùk ds ekid

T;knkrj fLFkfr;ksa esa izs{k.kksa dh la[;k bruh vf/kd gksrh gSa fd mudks Bhd rjg

ls i<+us vkSj fu"d"kZZ fudkyus ds fy, gesa mUgsa lewgksa esa ck¡Vdj ¼oxhZd`r djds½ NksVk djus

dh t:jr gksrh gSA vr% tc ge voxhZd`r vk¡dM+ksa dks oxhZd`r vk¡dM+ksa esa cny nsrs gSa]

rc gesa bUgsa i<+us ,oa fu"d"kZ fudkyus ds fy, ek/;] ekf/;dk vkSj cgqyd irk djus gksaxsA

mnkgj.k 13 esas 10 ds oxZ varjky cukdj oxhZdr̀ vk¡dM+s fn, gSA ;kn j[ksa fd

oxZ varjkyksa dh ckjEckjrk,¡ fuf’pr djrs le; fdlh Åijh oxZ lhek esa vkus okys izs{k.k

vxys oxZ varjky esa ysrs gSA tSls& ftl o"kZ 50 yk[k Vu pkoy dk mRiknu gqvk gS] og

40&50 oxZ varjky esa u gksdj 50&60 oxZ varjky esa gksxkA
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geus ns[kk fd voxhZd`r vk¡dM+ksa dk ek/; fudkyus ds fy, ge fn, x, izs{k.kksa dk tksM+ fudkyrs gaSA

ysfdu oxhZd`r vk¡dM+ksa ds fy, ge D;k djsaxs \ ml oxZ esa ls dkSu&lk eku ysa]dkSu&lh la[;k pqusa\ D;k

40&50 ds oxZ ds fy, 40 ysa vFkok 50 ;k dksbZ vkSj\

vr% ;gk¡ gesa ,d ,slh la[;k pkfg, tks lHkh oxZ varjkyksa dk izfrfuf/kRo djsA ge ;g eku ysrs gSa

fd iwjs oxZ varjky dh ckjEckjrk  e/; fcUnq ds pkjksa vksj dsfUnzr gksrh gS] vkSj gj oxZ varjky dk e/; fcUnq

ml oxZ dk izfrfuf/k gSA bl e/; fcUnq (Mid Point) dks oxZ izrhd (Class Mark) Hkh dgrs gSA

mnkgj.k%&10- ,d mPprj ek/;fed 'kkyk ds NksVs& cM+s cPpksa ds otu ds vk¡dM+s uhps fn, x, gSa] bldk
lekarj ek/; irk djsaA

otu 30&40 40&50 50&60 60&70 70&80
¼fdxzk esa½

cPpksa dh la[;k 11 29 6 3 1

gy%& e/; fcUnq Kkr djus ds fy, gesa oxZ lhek dk mi;ksx djuk gksrk gSA e/; fcUnq] oxZ dh
fuEu lhek rFkk mPp lhek dk vkSlr gksrk gSA igys ge e/; fcanq fudkyasxsA oxZ ¼30&40½ dk e/; fcUnq
ns[ksa rks og 35 gksxk] ;kuh

e/; fcUnq ¾ fuEu oxZ lhek $ mPp oxZ lhek
2

 ¾ 
30 40

2


 = 35

e/; fcUnq dks ge x
i
 }kjk n'kkZrs gSaA igyk e/; fcUnq x

1 
= 35

blh izdkj ge ckdh oxkZsa ds e/; fcUnq Kkr dj ldrs gSa tks fd Øe'k% 45] 55] 65 vkSj 75 gksaxsA

vc izR;sd e/; fcUnq dks izR;sd oxZ dh ckjEckjrk ls xq.kk dj bldk mi;ksx ek/; Kkr djus ds fy, djsaxsA

ubZ rkfydk bl izdkj cusxh&

otu ¼fdxzk-½ o"kksZa dh la[;k ( )if e/; fcUnq ( )ix ( )i if x

30&40 11 35 385

40&50 29 45 1305

50&60 6 55 ----------

60&70 3 65 ----------

70&80 1 75 ----------

;k sx 50 2290

rkfydk dks iwjk dhft,A

vr% ge ikrs gSa fd Åij cuh rkfydk esa i if x  dk ;ksx ;kuh i if x  = 2290 gSA
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vr% fn, gq, vk¡dM+ksa dk ek/; X  gksxk %

2290
45.8

50
i i

i

f x
X

f
  
 fdxzk-

;kuh vkSlru otu izfr cPpk 45-8 fdxzk- gSaA

oxhZÑr vk¡dM+ksa dk cgqyd

Åij geus ;g irk yxk;k fd vkSlru cPPkksa

dk otu D;k gSA ;fn ge ;g tkuuk pkgrs gaS fd

dkSu&lk otu lcls T;knk cPpksa dk gS] rks gesa bu

vk¡dM+ksa dk cgqyd irk djuk gksxkA

vki ;g tkurs gSa fd cgqyd fn, x, vk¡dM+ksa
esa ls og eku gksrk gS tks lcls vf/kd ckj nksgjk;k
x;k gksrk gSA oxhZÑr vk¡dM+ksa esa ge lcls igys
cgqyd oxZ dh igpku djrs gSaA bu vk¡dM+ksa esa oxZ
¼40&50½ dh vko`fÙk lcls vf/kd gS vr% ;g cgqyd
oxZ gS A gessa blls ;g irk py ikrk gS fd vk¡dM+ksa
dk cgqyd blh oxZ varjky ds chp ekStwn gSA bl
izdkj dh fLFkfr esa cgqyd lw= esa eku j[kdj Kkr
dj ysrs gSaA

cgqyd Kkr djus dk lw=&

cgqyd ¾ 
1 0

1 0 2

  
2

f f
l h

f f f

 
    

bl lw= esa&

l ¾ cgqyd oxZ dh fuEu lhek

f
0
 ¾ cgqyd oxZ ls Bhd igys dh ckjEckjrk

f
1
 ¾ cgqyd oxZ dh ckjEckjrk

f
2
 ¾ cgqyd oxZ ds Bhd ckn dh ckjEckjrk

h ¾ oxZ varjky dh eki

f
1 
vk Sj f

0
es a ftruk

vf/kd varj gksxk cgqyd l ls
mruk gh cM+k gksxkA blh rjg
f
2 
vkSj f

1 
esa ftruk de varj

gksxk cgqyd l ls mruk gh
cM+k gksxk vkSj l + d  ds djhc
gksxkA vxj ;g lkspsa fd cgqyd
dk vf/kdre eku fdruk gks
ldrk gS rks ge ;g ns[ksaxs fd
bldk vf/kdre eku l rFkk f

1

o f
0
 ;k f

2 
o f

1 
ds varj d ds

;ksx ds cjkcj gksxkA ;kuh
cgqyd l  vkSj  l + d  ds chp
gksxkA
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mnkgj.k%&11- mnkgj.k 10 dh rkfydk esa cgqyd oxZ ¾ 40&50] cgqyd oxZ dh fuEu
lhek ¼l½ ¾ 40

cgqyd oxZ dh ckjEckjrk ¼ f
1
½ ¾ 29

cgqyd oxZ ls Bhd igys dh ckjEckjrk ¼ f
0
½ ¾ 11

cgqyd oxZ ls Bhd ckn dh ckjEckjrk ¼ f
2
½ ¾ 6

oxZ eki ¼h½ ¾ 10

lw= esa bu ekuksa dks j[kus ij

cgqyd = 40 +
29 11

2(29) 11 6

 
   

 × 10

= 40 + 
18

58 17
 
  

 × 10 = 40 + 
18

41
 × 10

= 44.39 fdxzk-

;g l + d  ds djhc gS D;ksafd f
0
 cM+k o f

2 
NksVk gSA

bl izdkj oxhZÑr vk¡dM+ksa dk cgqyd Kkr fd;k tkrkA ;g cgqyd ds vk¡dM+ksa
ds djhc gSaA

oxhZÑr vk¡dM+ksa dh ekf/;dk

mnkgj.k%&12- fdlh Ldwy esa nloha d{kk dh yM+fd;ksa dh Å¡pkbZ bl izdkj nh xbZ gS&

Å¡pkbZ ¼lseh-½ 135&140 140&145 145&150 150&155 155&160

yM+fd;ksa dh la[;k 1 2 11 9 7

bu vk¡dM+ksa dh ekf/;dk Kkr dhft,A

gy%& fn, x, vk¡dM+ksa dh ekf/;dk fudkyus ds fy, vko`fÙk ls lap;h vko`fÙk fudkyuh
gksxhA ¼vki d{kk&9 esa lap;h vko`fÙk fudkyuk lh[k pqds gSa½

Å¡pkbZ yM+fd;ksa dh la[;k ¼lap;h ckjEckjrk½

140 ls de 1

145 ls de 1 $ 2 ¾ 3

150 ls de 3 $ 11 ¾ 14

155 ls de 14 $ 9 ¾ 23

160 ls de 23 $ 7 ¾ 30
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;g ^ls de* izdkj dk lap;h ckjEckjrk caVu gS tgk¡ 140] 145]150]155]160 oxZ

dh Åijh lhek,¡ gaSA

ge tkurs gaS fd fn, x, oxhZd`r vk¡dM+ksa ds e/; dk izs{k.k fdlh oxZ varjky esa

fLFkr gksxkA og oxZ varjky dSls irk djsa ftlesa e/; izs{k.k fLFkr gS \

Å¡pkbZ                  yM+fd;ksa dh la[;k (f)           lap;h ckjEckjrk (cf)

135&140 1 1

140&145 2 3

145&150 11 14

150&155 9 23

155&160 7 30

bl ekf/;dk oxZ (Median Class) dks fudkyus ds fy, ge lHkh oxksZa dh lap;h

ckjEckjrk,¡ vkSj 
2

n
 Kkr djrs gSaA vc ge og oxZ [kkstrs gSa ftldh lap;h ckjEckjrk 

2

n

ls vf/kd ;k mlls fudVre gSA ;gk¡ n = 30 gS ;kuh 
2

n
=15 gqvk vc 150&155 gh og

oxZ gS ftldh lap;h ckjEckjrk 23 gS vFkkZr 15 ls T;knk gS rks 15ok¡ izs{k.k ;k ekf/;dk

150&155 oxZ esa gh vk,xkA

vr% 150&155 ekf/;dk oxZ gSA ekf/;dk oxZ irk djus ds ckn ge fuEufyf[kr

lw= dk iz;ksx djds ekf/;dk fudky ldrs gSa&

2ekf/;dk

n
cf

l h
f

  
   

 
 

tgk¡  l = ekf/;dk oxZ dh fuEu lhek

n =  izs{k.kksa ¼dqy vko`fÙk½dh la[;k
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cf = ekf/;dk oxZ ls Bhd igys okys oxZ dh lap;h ckjackjrk

f = ekf/;dk oxZ dh ckjackjrk

h = oxZ eki ¼;g ekurs gq, fd oxZ eki cjkcj gS½

vc  
2

n
=15 , l = 150,  cf = 14 ,  f = 9 , h = 9

ekf/;dk 
15 14

150 5
9

      

 
5

150
9

 

 150.55 lseh-

vr% yxHkx vk/kh yM+fd;ksa dh Å¡pkbZ 150-55 lseh-ls de gS vkSj 'ks"k
vk/kh yM+fd;ksa dh Å¡pkbZ 150-55 lseh- ls vf/kd ;k mlds cjkcj gSA

blh izdkj ge vk¡dM+ksa dks *ls vf/kd* ds :i esa O;ofLFkr dj ldrs
gSaA ;g rkfydk esa fn[kk;k x;k gSA blls Hkh dbZ fu"d"kZ fudky ldrs
gSa]tSls 150 lseh- ls vf/kd 16 yM+fd;ksa dh Å¡pkbZ gS]vkfnA

Å¡pkbZ yM+fd;ksa dh la[;k

135 ls vf/kd ;k mlds cjkcj 30

140 ls vf/kd ;k mlds cjkcj 29

145 ls vf/kd ;k mlds cjkcj 27

150 ls vf/kd ;k mlds cjkcj 16

155 ls vf/kd ;k mlds cjkcj 7

bl rkfydk ls vki D;k fu"d"kZ fudky ldrs gSa\ ppkZ djds 3 fu"d"kZ

fyf[k,A
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:>ku % varoZs"k.k vkSj cfgosZ"k.k (Trend:Interpolation and Extrapolation)

geus ns[kk fd vk¡dM+ksa dks O;ofLFkr djus vkSj muds v/;;u ds ckn gesa
dbZ ckrsa irk pyrh gSa fdUrq dbZ ckrsa ge ugha tku ikrsA ,d vkSj loky
;g gS fd gekjs ikl ftl vUrjky ds vk¡dM+s gSa mlds vkxs ds vk¡dM+ksa ds
ckjs esa D;k ge dqN dg ldrs gSa\ ekuk geus ,d 'kgj esa dqy o"kkZ ds
vk¡dM+s dbZ o"kksZsa rd Kkr fd,A blesa ls chp ds dqN o"kksZa esa dqy ckfj'k ds
vk¡dM+s gekjs ikl miyC/k ugha gSa D;ksafd bUgsa bdV~Bk djuk jg x;k A rks

D;k ge budk vuqeku yxk ldrs gSa vkSj ge ;g Hkh loky iwN ldrs gSa fd D;k bu
vk¡dM+ksa ls ge ;g crk ldrs gSa fd vkus okys lky esa dqy fdruh ckfj'k gksxh\

bu nksuksa ds ckjsa esa lkspus ds fy, gesa vk¡dM+ksa ds iSVuZ dks ns[kuk gksxkA ;kuh D;k
vk¡dM+ksa esa cnyko dk dksbZ fuf'pr <ax gS\ D;k muesa ge dksbZ :>ku ns[k ldrs gSa\ ge
vkxs dqN mnkgj.kksa ds ek/;e ls bl ij fopkj djsaxs vkSj ;g ns[ksaxs fd ,slk dc fd;k
tk ldrk gS vkSj dc ughaA

eku yhft, fd vki fdlh nzO; dks 40 feuV rd xeZ djrs gSa vkSj pkj
vyx&vyx le; ij mldk rkieku uksV djrs gaS tks bl rkfydk esa fn, gSaA

le; ¼feuV esa½ 0 10 30 40
rkieku ¼fMxzh lsfYl;l esa½ 20 30 50 60
bu vk¡dM+ksa dks vkys[k essa n'kkZus ij fcanq izkIr gksrs gSaA bu fcanqvksa ls tksM+rh gqbZ

,d js[kk [khafp,A ge dg ldrs gSa fd ’kq:vkr esa 0 feuV ij rkieku 020 C ]10 feuV

ckn 030 C ] 30 feuV ckn 050 C  vkSj 40 feuV ckn 060 C  uksV fd;k x;k ijD ; k
ge bu vk¡dM+ksa dks ns[kdj 20 feuV vkSj 60 feuV ckn rkieku crk ldrs gaS\ tkfgj
gS ughaA bu vk¡dM+ksa esa flQZ
0] 10] 30 vkSj 40 feuV ij
rkieku fn, gaSA 20 feuV]
varjky 10&30 ds chp vkrk
gSA ge vkys[k dh enn ls
20 feuV ds laxr rkieku
irk dj ldrs gaS tks fd

040 C  gSA ¼vkys[k&2½
;gk¡ fn, x, vk¡dM+ksa

esa vuar ,sls vk¡dM+sa gSa tks
fn, x, vk¡dMksa ds vanj vkrs
gSa vkSj muds laxr rkieku
Hkh bl vkys[k ls crk ldrs
gSa]  bls varosZ"k.k dgrs gSaA
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/;ku nhft, fd ;gk¡ vk¡dM+ksa dk ifjlj ¼Range½ 0 & 40 ¼feuV½ rd gSA 50
feuV blds ckgj vkrk gSA 50 feuV ij rkieku irk djus ds fy, ge bl vkys[k dh

js[kk dks mlh vksj vkxs c<+k,¡xsA vkxs c<+kus ij gesa 50 feuV ij rkieku 070 C  izkIr
gqvkA blh izdkj vkxs c<+kbZ xbZ js[kk ij vU; laxr rkieku Hkh n'kkZ;s tk ldrs gSaA ;g
rjhdk ftlesa fy, x, vk¡dM+ksa ds :[k dks vkxs c<+krs gq, vk¡dM+ksa ds ifjlj ds ckgj ds
vuar eku irk djrs gaS] cfgoZs"k.k dgrs gSaA ;g ekuk tkrk gS fd vk¡dM+ksa ds cnyus dk
:[k ¼Trend½ ,d gh gS vkSj vk¡dM+ksa ds ifjlj ds chp o mlds ckgj nksuksa ds fy, mlesa
dksbZ vizR;kf'kr mrkj&p<+ko ugha gSA

varoZs"k.k vkSj cfgosZ"k.k dh lhek,¡
Åij ds mnkgj.k esa geus vkys[k ds vk/kkj ij 0 ls 40 ds chp 20 feuV ij o

bl ifjlj ls ckgj Hkh 50 feuV dk rkieku crk fn;kA D;k vki ;g crk ldrs gSa fd
nzO; dks 90 feuV rd xeZ djsa] rc rkieku fdruk gksxk\ rkfydk esa vki ns[krs gSa fd
izR;sd 10 feuV esa nzO; ds rki esa 010 C dh c<+ksrjh gks jgh gS bl vk/kkj ij ge dg

ldrs gSa fd 90 feuV ij rkieku 0110 C gksxkA D;k [kqys crZuksa esa xeZ gks jgs ikuh dk
rki  gks ldrk gS\ tkfgj gS fd bl xzkQ dk :[k /khjs&/khjs cnyk vkSj miyC/k vk¡dM+ksa
ds vk/kkj ij ckn ds le; dh vksj T;knk ugha fd;k tk ldrkA nwljk iz'u ;g Hkh gS
fd D;k varosZ"k.k ,oa cfgosZ"k.k lHkh vk¡dM+ksa esa fd;k tk ldrk gSA D;k fuEufyf[kr
vk¡dM+ksa esa Hkh ge ;g dj ldrs gSa\ vkb, ns[ksa%&

vksyafid ess vf/kdre Å¡ph dwn ds vk¡dM+s fuEukuqlkj gS&

o"kZ 1960 1964 1972 1976 1980
Å¡pkbZ¼ehVj esa½ 1-85 1-90 1-92 1-93 1-97

bu vk¡dM+ksa ds vk/kkj ij D;k vki crk ik,¡xs fd 1956 esa Å¡ph dwn dh vf/kdre
Å¡pkbZ fdruh jgh gksxh\

;g laHko ugha gS D;ksafd buesa dksbZ :>ku ugha gS A ;s rks ml izfr;ksfxrk esa vf/
kdre nwjh ds fjdkMZ fd, x, vk¡dM+s gSaA blh izdkj ;fn tula[;k ds vk¡dM+ksa esa dksbZ
:>ku ugha gS rks blesa Hkh ge vuqeku ugha yxk ldrs fd vkxs ds o"kZ esa tula[;k fdruh
gksxh ;k fn, x, o"kksZa ds chp fdlh o"kZ esa tula[;k fdruh jgh gksxh\ ;kuh varosZ"k.k ,oa
cfgosZ"k.k dh lhek,¡ gSa tks vk¡dM+ksa ds :i o :[k ij vk/kkfjr gksrs gSa ge izR;sd izdkj
ds vk¡dM+ksa ds fy, varosZ"k.k vkSj cfgosZ"k.k ugha dj ldrsA

lkspsa ,oa ppkZ djsa

uhps dh rkfydk esa d{kk nloha dh ijh{kk ds ifj.kke fn, x, gS%&

o"kZ         2001 2002 2003 2005
ifj.kke 88 80-5 66 55

D;k vki 2004 ,oa 2006 ds ijh{kk ifj.kke dk vuqeku yxk ldrs gSa\
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xzkQ ls vk¡dM+s fudkyuk

djds ns[ksa

vki vius Ldwy ds vyx&vyx d{kkvksa ds 40 yM+ds ;k yM+fd;ksa dh mez ,oa
mudh Å¡pkbZ¼lseh-½] dk vk¡dM+k ,df=r dhft, ,oa mu cPpksa dh vk;q rFkk mudh
vk;qokj vkSlr Å¡pkbZ ds chp xzkQ [khafp,A ¼vk¡dM+s ysrs le; /;ku j[ksa fd leku vk;q
okys cPpksa dh la[;k 3 ls 5 vo'; gks½

bl xzkQ ds vk/kkj ij vki crk,¡&

1- 15 o"kZ dh mez okyh yM+fd;ksa dh

vkSlr Å¡pkbZ fdruh gS\

2- 10 o"kZ dh mez okyh yM+fd;ksa dh

vkSlr Å¡pkbZ fdruh gS\

3- 13 o"kZ ls ysdj 15 o"kZ rd dh

mez okyh yM+fd;ksa dh vkSlr

Å¡pkbZ esa bl nkSjku

fdruh o`f) gqbZ\

4- D;k vki irk yxk ldrs gSa fd

14 o"kZ dh mez okyh yM+fd;ksa dh

vkSlr Å¡pkbZ fdruh gksxh\ dSls\

5- 16 o"kZ dh mez okyh yM+fd;ksa dh vkSlr Å¡pkbZ fdruh gksxh\

loky 4 ,oa 5 ds gy dSls irk  fd, tk ldrs gSa\

ladsr%& X&v{k ij 14 o"kZ dks n'kkZb, vkSj mls X&v{k ds yacor pydj vkys[k dh

js[kk ds lh/kokyh fcanq ls feykb,A vkys[k dh js[kk ij feys fcUnq dks Y&v{k ls feykb,A

Y&v{k ij tks eku feysxk og 14 o"kZ dh mez okys cPpksa dh vkSlr Å¡pkbZ fn[kk,xkA

blh izdkj vki vkids }kjk fy, x, vk¡dM+ksa esa ls fdlh Hkh mez okys cPpksa dh vkSlr

Å¡pkbZ irk dj ldrs gSaA

6- D;k vki bl xzkQ 8 o"kZ o 20 o"kZ ij bUgha yM+fd;ksa dh vkSlr Å¡pkbZ irk dj

ldrs gSa\ ppkZ djds fy[ksaA
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mnkgj.k%&13- tula[;k ds vk¡dM+ksa ls lacafèkr fuEufyf[kr xzkQ dks nsf[k, rFkk xzkQ
ds vk/kkj ij uhps fy[ks lokyksa ds tokc nhft,A

(i) o"kZ 1980 esa tula[;k fdruh Fkh\

(ii) o"kZ 1960 ls 2000 rd tula[;k esa fdruh o`f) gqbZ\

(iii) o"kZ 1975 esa tula[;k fdruh Fkh\

(iv) o"kZ 1995 esa tula[;k fdruh Fkh\ irk yxkb,A

(v) D;k fn, x, vk¡dM+ksa ds vk/kkj ij 2010 dh tula[;k dk vuqeku yxk;k tk
ldrk gS\

iz'u (i) vkSj (ii) ds vk¡dM+sa gesa lh/ks&lh/ks xzkQ }kjk fey ldrs gSaA ijarq iz'u
(iii)] (iv) vkSj (v) ds vk¡dM+sa gesa xzkQ }kjk fudkyus gksaxsaA xzkQ esa iznf'kZr vk¡dM+ksa dks ;fn
ns[ksas rks mlesa yxkrkj òf) gksrh gqbZ fn[kkbZ iM+ jgh gSA X&v{k ij o"kZ 1975]1995 vkSj
2010 dks n'kkZus ds lkFk&lkFk Y&v{k ij Hkh iSekuk 4]500]000 ls  5]500]000 rd c<+kuk
gksxkA vc ;fn xzkQ ij Kkr gq, fcUnqvksa dks Y&v{k ij fLFkr laxr fcanqvksa ls feyk,¡
rks 1975]1995 vkSj 2010 dh tula[;k ds vuqekfur vk¡dM+s fey ldrs gSa ¼xzkQ& ns[ksa½A
bl izdkj ge ,df=r vk¡dM+ksa ds vk/kkj ij vuqekfur vk¡dM+sa izkIr dj ldrs gSaA
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vuqekfur vk¡dM+ksa ds vk/kkj ij orZeku esa Hkfo"; ds fy, ubZ ;kstuk,¡ cukus esa
enn gksrh gSA tSls vuqekfur tula[;k ds okLrfodrk esa cnyus ls igys fu;af=r djus
dh ;kstuk orZeku esa gh cuk;h tk ldrh gSA

uksV%& 2010 ds vuqekfur vk¡dM+s ds fy, ;g ekuk x;k gS fd tula[;k c<+us dk :>ku
ogh jgsxkA ;g vko';d ugha gS fd ,slk gks ml le; tula[;k c<+us dks jksdus ds cgqr
iz;kl gks jgs FksA mlls :>ku ij D;k vlj vk;k dg ugha ldrs] blfy, bl rjg dk
cfgosZ"k.k bl le> ls gh fd;k tkrk gS fd ;g ,d vuqeku ek= gSA

mnkgj.k%&14- fdlh ns'k dh tula[;k dks fofHkUu o"kksZa esa fuEufyf[kr vkys[k }kjk
n'kkZ;k x;k gS&

vkys[k dk vè;;u dj fuEufyf[kr lokyksa ds gy [kksft,A

(i) lcls vf/kd tula[;k dkSu ls o"kZ esa Fkh\

(ii) lcls de tula[;k fdruh gS\

(iii) dkSu&dkSu ls o"kZ ,sls gSa ftlesa tula[;k esa òf) gqbZ\

(iv) dkSu&ls o"kZ ,sls gSa ftlesa tula[;k esa fxjkoV vkbZ\

(v) izkjEHk ds ik¡p o"kksZa esa tula[;k esa yxkrkj òf) gqbZ gS ;k deh vkbZ gS\

vkb, bu vk¡dM+ksa ij FkksM+k vkSj fopkj djrs gSaA

;fn ge o"kZ 1900 ls Ok"kZ 1950 rd ds izkjfEHkd ipkl o"kksZa ds vk¡dM+ksa dks ns[ksa
rks irk pyrk gS fd  tula[;k esa yxkrkj òf) gqbZ gSA mlds ckn ds o"kksZa dh ckr djsa
rks o"kZ 1950 ls 1970 rd tula[;k esa fxjkoV vkbZ gS vkSj mlds ckn fQj ls òf) ntZ
dh xbZA o"kZ 1990 ls 2010 rd ds vk¡dM+s Hkh tula[;k esa òf) fn[kk jgs gSaA

vkius ns[kk fd ckj&ckj tula[;k ds vk¡dM+ksa ds cnyus dh fn'kk esa dbZ ckj
ifjorZu vk;kA vyx&vyx le; ij vk¡dM+ksa esa o`f) rFkk fxjkoV ls] vk¡dM+ksa esa ifjorZu
dh fn'kk dbZ ckj cnyh bls vk¡dM+ksa dk :>ku dgrs gSaA vk¡dM+ksa dk :>ku gesa vk¡dM+ksa
ds ckjs esa Hkfo"; ds iwokZuqeku yxkus esa enn djrk gSA
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vkb,] bls ,d vkSj mnkgj.k ls le>rs gSa&

mnkgj.k%&15- fdlh izns'k esa eNyh mRiknu ls lacaf/kr vk¡dM+s uhps xzkQ }kjk iznf'kZr
fd, x, gS%&

xzkQ dk v/;;u dhft, rFkk fuEufyf[kr lokyksa ds tokc [kksft,&

(i) o"kZ 2011&12 esa fdruk eNyh mRiknu gqvk\

(ii) vf/kdre eNyh mRiknu dkSuls o"kZ esa gqvk\

(iii) D;k eNyh mRiknu esa yxkrkj òf) fn[k jgh gS\

tc Hkh ge vk¡dM+ksa dk v/;;u djrs gSa ge vk¡dM+ksa esa cnyko ds dkj.kksa ds ckjs
esa Hkh lksprs gSa] tSls& mijksDr mnkgj.k esa eNyh mRiknu esa o`f) gksus ds D;k dkj.k gaSA

o"kZ 2007 esa ml izns'k dh ljdkj us ^eRL; fe=* uked ;kstuk dh igy dh ftlesa
eRL; foHkkx us leqnk; dks lkFk esa tksM+dj eNyh ikyu dks izksRlkfgr fd;kA vc
izns'k foHkkx ds lkFk gtkjksa dh la[;k esa leqnk; ds yksx gSa tks foHkkx dks eNyh ikyu
ds fy, vuqdwy LFkku [kkstus esa enn djrs gSa lkFk gh eNyh mRiknu ls lacaf/kr
egRoiw.kZ vk¡dM+s ntZ djus esa Hkh Hkwfedk fuHkkrs gSaA

eNyh mRiknu esa leqnk; dks lfØ; :i ls tksM+ ysus ds dkj.k izns'k }kjk fd, x,
mRiknu esa yxkrkj o`f) gqbZA fiNys vk¡dM+ksa ds vk/kkj ij cfgosZ"k.k djus ij ;g
vuqeku yxk;k x;k fd o"kZ 2015&16 rd eNyh mRiknu 1]20]000 Vu rd igq¡p
tk,xkA
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1- fuEufyf[kr vk¡dM+ksa dk ek/; Kkr dhft,&

efgyk f'k{kdks a 15&25 25&35 35&45 45&55 55&65 65&75 75&85
dh la[;k ¼%esa½

jkT;ksa dh la[;k 6 11 7 4 4 2 1

bl rkfydk ds vk/kkj ij efgyk f'k{kdksa dh la[;k ds ckjs esa 5 fu"d"kZ fyf[k,A

2- ,dfnolh; varjkZ"Vªh; eSpksa esa cgqr ls xsancktksa }kjk fy, x, dqy fodsVksa dh
la[;k ds vk¡dM+s rkfydk esa fn, x, gSaA budk cgqyd Kkr dhft,&

fodsVksa dh 0&50 50&100 100&150 150&200 200&250 250&300
la[;k

xsancktksa dh 4 5 16 12 3 2
la[;k

bl rkfydk ds vk¡dM+ksa ds ckjs esa 5 fu"d"kZ fyf[k,A

3- fuEufyf[kr rkfydk esa 35 'kgjksa dh lk{kjrk nj ¼izfr'kr esa½ ds vk¡dM+s fn, x,
gSaA bu vk¡dM+ksa dk ek/; Kkr dhft,&

lk{kjrk nj ¼%esa½ 45&55 55&65 65&75 75&85 85&95

'kgjksa dh la[;k   3   10   11    8   3

bl rkfydk ds vk¡dM+ksa ds ckjs esa 3 fu"d"kZ fyf[k,

4- fdlh vLirky esa ,d lky esa HkrhZ gq, ejhtksa ds vk¡dM+sa fuEufyf[kr gSaA budk
ek/; Kkr dhft,&

mez ¼o"kksZ a esa½ 5&15 15&25 25&35 35&45 45&55 55&65

      ejhtksa dh la[;k 6 11 21 23 14 5

bl rkfydk ds vk¡dM+ksa ds ckjs esa 3  fu"d"kZ fyf[k,

5- fdlh ijh{kk esa fo|kfFkZ;ksaa ds izkIrkad fuEufyf[kr lkj.kh esa nh xbZ gS&

izkIrkad             0&10   10&20  20&30  30&40 40&50  50&60

fo|kfFkZ;ksa dh la[;k    1     12     24 32 10 5

izkIrkad dh ekf/;dk Kkr dhft,A bl rkfydk ds vk¡dM+ksa ds vk/kkj ij 3 fu"d"kZ
fyf[k,A
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geus lh[kk

1- LraHk vkys[k o rkfydk,¡ vk¡dM+ksa dks le>us esa enn djrh gSaA

2- fofHkUu ifjfLFkfr;ksa esa fopkjk/khu vk¡dM+s gh izs{k.k gksrs gSaA

3- vkSlr ,d ,slh la[;k gS tks vk¡dM+ksa ds iwjs lewg dk xq.k crkrh gSA

4- vkSlr fn, x, izs{k.kksa ds lcls de o lcls vf/kd eku ds chp esa gh gksrk gSA

5- vk¡dM+ksa ds vkSlr dks lakf[;dh esa lekarj ek/; dgrs gSaA

6- ek/;] ekf/;dk ,oa cgqyd vk¡dM+ksa ds izfrfuf/k eku gksrs gSaA

7- ekf/;dk og vk¡dM+k gS tks O;ofLFkr izs{k.kksa esa vk, eku ds Bhd chp esa gksrk gSA

8- cgqyd os eku gksrs gSa tks fn, x, izs{k.kksa esa lcls vf/kd ckj gksrs gSaA

9- vk¡dM+ksa esa cgqr vf/kd varj gksus ij mu vk¡dM+ksa ds ek/; ls fudkyk x;k fu"d"kZ
=qfViw.kZ gks ldrk gSA

10- O;fDrxr Js.kh esa fn, x, vk¡dM+ksa dh ekf/;dk Kkr djus ds fy, vk¡dM+ksa dks c<+rs
;k ?kVrs Øe esa O;ofLFkr djrs gSaA

11- fn, x, izs{k.kksa esa vf/kdre o U;wure eku ds varj dks ifjlj dgrs gSaA ;g izs{k.kksa
ds eku dk QSyko fn[kkrk gSA

12- O;fDrxr Js.kh eaas lekarj ek/; Kkr djus dk lw= fuEufyf[kr gS&

iz{s k.kka s dk ;ksx
lekra j ek/;

dqy isz{k.kkas dh la[;k


13- vlrr o oxhZd`r Js.kh esa lekarj ek/; fudkyus dk lw= fuEufyf[kr gS&

i i

i

f x
X

f



14- O;fDrxr Js.kh ds vk¡dM+ksa ls ekf/;dk Kkr djrs le; izs{k.kksa ¼inkssa ½ dh la[;k  ds
fo"ke gksus ij fuEufyf[kr lw= dk iz;ksx djrs gSa&

1

2
ekf/;dk ok¡ in

n    
 

15- O;fDrxr Js.kh ds vk¡dM+ksa ls ekf/;dk Kkr djrs le; izs{k.kksa ¼inkssa ½dh la[;k  ds
le gksus ij fuEufyf[kr lw= dk iz;ksx djrs gSa&

1
2 2

2

ok¡ in ok¡ in

ekf/;dk

n n       
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16- oxhZd`r Js.kh esa fn, x, vk¡dM+ksa dh ekf/;dk dh x.kuk ds fuEufyf[kr lw= dk
iz;ksx djrs gSa&

 
2

n
cf

h
f

  
   

 
 

ekf/;dk

17 oxhZd`r Js.kh esa fn, x, vk¡dM+ksa dk cgqyd Kkr djus ds fy, fuEufyf[kr lw=
dk iz;ksx djrs gSa&

1 0

1 0 22

f f
h

f f f

 
     
cgyq d

18- vkys[k dh enn ls vk¡dM+ksa ds ifjlj esa ,sls eku Hkh Kkr dj ldrs gS tks vk¡dM+ksa
esa  ugha fn, x, gSa] varosZ"k.k dgykrk gSA fdUrq ,slk gj izdkj ds vk¡dM+ksa ds fy,
laHko ugha gSA

19- vkys[k esa js[kk ds c<+us dh fn'kk o ?kVus dh fn'kk ds vk/kkj ij vk¡dM+ksa ds ifjlj
ds ckgj ds eku Kkr djuk cfgosZ"k.k dgykrk gSA ;g Hkh vk¡dM+ksa esa :>ku Li"V
gksus dh fLFkfr esa fd;k tk ldrk gSA

mÙkjekyk&1

1- ¼i½ buesa  ls dksbZ ugha ¼ii½ lekarj ek/;¼iii½ ekf/;dk

¼iv½ lekarj ek/; ¼v½ cgqyd ¼vi½ lekarj ek/;

¼vii½ buesa ls dksbZ ugha

2- 278-47 feeh- 3- 11 4- 29-2 :i;s
5- lekarj ek/; ¾ 1-965 ehVj ] ekf/;dk ¾ 1-99] cgqyd ¾ 2-02

6- 35-75 fdyksxzke

mÙkjekyk&2

1- 39-71 2- 136-66 3- 69-42

4- ek/; ¾ 35-37] 5- 31-56
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