
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]
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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

 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-] 502¾100 fdeh- dks rFkk 4 lseh-] 504¾200 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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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 DMAC ,oa ENAB [khafp, A

pw¡fd ADEdk {ks=Qy ¾ 
1

2
 vk/kkj  Å¡pkbZ

 ¾ 
1

2
AD   EN

ADEds {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 BDEvkSj 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 ABCdh 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 QTSesa EG  TS ¼D;ksafd EF  TS½

vr% 
QE QG

=
ET GS

 ------ ¼1½

blh izdkj SQResa

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 PQRdh 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



255T;kferh; vkÑfr;ksa esa le:irk

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 = pkyle;

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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1- bu f=Hkqtksa esa le:irk dh tk¡p dhft, vkSj crkb, fd dkSulh dlkSVh dk mi;ksx
gqvkA

(i) YXNvkSj XNZ (ii) OABvkSj OKT

(iii) ADCvkSj ACB (iv) CEDvkSj 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

(i) (ii)

(iii)       (iv)

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
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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



    xf.kr&10262

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 ADBC 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



    xf.kr&10264

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 P ledks.k gS rFkk QR ij fcanq M bl izdkj fLFkr
gS fd PMQR 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 CDAB gSA fl)dhft, fd 
2

2

BC BD

AC AD


9- ;fn i`Foh 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 i`Foh dks 1 bap O;kl ds o`Ùk 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-  6 lseh- 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  9y

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



    xf.kr&10268

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
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