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vkvks vadxf.kr ,oa chtxf.kr dk bfrgkl tkusa---

;fn vki vius vkl&ikl gksus okys fØ;kdykiksa] ?kVukvksa vkSj phtksa dks /;ku ls ns[ksa vkSj mu ij fopkj djsa rks ik,¡xs fd os
lHkh fdlh u fdlh rjg xf.kr ls tqM+s gq, gSaA [kjhn&Qjks[r djuk gks ;k dksbZ pht cukuh gks] viuh fnup;kZ r; djuh gks
;k dksbZ cM+h ;kstuk cukuh gks rks gj txg ge xf.kr dk mi;ksx djrs gh gSaA

xf.kr dk thou ls ;g tqM+ko vkt dh ckr ugha gSA balkuh lH;rk ds fodkl ds lkFk&lkFk gh xf.kr dh fodkl ;k=k
Hkh yxkrkj tkjh gSA bl fodkl ;k=k eas euq"; us la[;kvks ds lkFk&lkFk O;kid ladsrksa dk bLrseky djds leL;kvksa dk gy
<wa<+us dh dksf'k'k dhA ,slh dksf'k'kksa ls gh xf.kr dh ml 'kk[kk dk tUe gqvk ftls vkt ge chtxf.kr dgrs gSaA

chtxf.kr] xf.kr dh og 'kk[kk gS ftlesa la[;kvksa dks v{kjksa }kjk fu:fir fd;k tkrk gSA ijUrq lafØ;k ds fpà ogh
jgrs gSa ftudk iz;ksx vad xf.kr esa gksrk gSA

chtxf.kr ds vk/kqfud ladsrokn dk fodkl dqN 'krkCnh iwoZ gh izkjaHk gqvk gS] ijUrq lehdj.k dks gy djus dh leL;k
cgqr iqjkuh gSA bZlk ls 2000 o"kZ iwoZ yksx vVdy yxkdj lehdj.kksa dks gy djrs FksA

chtxf.kr dks ladsrksa ds :i esa O;Dr djus dh ijEijk Øe'k% fodflr gqbZA vuqeku gS fd bZlk iwoZ 300 ls 250 bZloh
ds vklikl chtxf.kr vke cksypky dh Hkk"kk esa of.kZr fd;k tkrk FkkA tSls x + 1 = 2 dks dguk ßfdlh la[;k esa ,d tksM+us ij
nks izkIr gksrk gSAÞ yxHkx 250 bZloh esa Mk;ksQsUVl dh ßvfjFkesfVdkÞ esa dqN vk'kqfyfid ladsrksa dk iz;ksx fn[kkbZ iM+rk gSA ,slh
gh ckrsa czãxqIr us czãLQqV fl)kar esa fy[kh gSaA mDr mnkgj.k dks ml le; ,slk fy[kk tkrk Fkk& ßx esa tc 1 tksM+rs gSa rc
2 izkIr gksrk gSAÞ

1600 bZloh ds ckn pjksa vkSj fLFkj la[;kvksa dks ladsrksa ds :i esa fy[kk tkus yxkA tSls x + 1 = 2 dks O;kid :i esa
bl rjg fy[kk tk ldrk gS& ax + b = c tgk¡ x pj vkSj a, b, c fLFkj  la[;k,¡ gSaA

;g dSls gqvk gksxk bls le>us ds fy, vkb, dksbZ ,slh igsyh gy djus dh dksf'k'k djsa tks xk¡o&nsgkr ds cM+s&cw<+s
vDlj iwNk djrs gSaA mnkgj.k ds fy, ,d igsyh ns[ksa&

lkS xksM+ vm cgÙkj vk¡[kh
drdk gkFkh] drdk ik¡[kh

bldk vk'k; gS& ßgkfFk;ksa vkSj if{k;ksa ds ,d lewg ds dqy lkS iSj vkSj cgÙkj vk¡[ksa gSa] crkvks gkFkh fdrus gSa vkSj fdrus
i{kh gSa\Þ

bls dSls gy djsaxs\ bls ge vVdysa yxkdj gy dj ldrs gSa] tSls chl gkFkh gSa rks vLlh iSj] cps chl iSj rks nl
i{kh gksaxsA dqy 30 izk.kh gq,A budh 60 vk¡[ksa gksaxhA ysfdu vk¡[ksa rks cgÙkj gS---A rks dksbZ vkSj tksM+h lkspsaA

Li"V gS gkFkh de djus iM+saxsA lksfp, D;ksa\

ge ,sls Hkh gy 'kq: dj ldrs gaS& vk¡[ksa cgÙkj gSa rks izk.kh NÙkhlA gkfFk;ksa dh la[;k ̂ g* gks rks if{k;ksa dh la[;k 36
ls ̂g* de gksxhA vc ̂g* gkfFk;ksa vkSj ¼36&g½ if{k;ksa ds iSj fxu ysa rks lkS gksaxsA ;kus g×4+(36–g)×2=100 ;g gekjk ljy lehdj.k
cu x;k ftlls ^g* ekywe dj ldrs gSaA
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gesa tks izek.k feyrs gSa muds vuqlkj yxHkx 800&500 bZlk iwoZ Hkkjr esa 'kqYo lw=ksa dh jpuk,¡ gqbZA ;s 'kqYo lw= ;K
ds fy, fofHkUu izdkj dh osfn;ksa dh jpuk djus ls lacaf/kr FksA osfn;k¡ ;fn fuf'pr {ks=Qy dh fdarq vyx&vyx vkÑfr;ksa dh
cukuh gks rks ;g dSls fd;k tk,] ,slh leL;kvksa dk gy bu lw=ksa esa gSA ,d mnkgj.k ns[ksa& ;fn fdlh oxZ ds {ks=Qy ds cjkcj
vk;r dh jpuk djuh gks rks dSls djsa\ ;|fi ;g leL;k T;kfefr ls tqM+h gS fdarq bls gy djus ds fy, chtxf.krh; lehdj.kksa
dh enn Hkh yh tk ldrh gSA tSls fdlh oxZ dh Hkqtk ̂o* gks vkSj blds cjkcj {ks=Qy okys ,sls vk;r dh jpuk djuh gks ftldh
yEckbZ ̂ y* fuf'pr gks rks bldh pkSM+kbZ D;k gksuh pkfg,A blds gy djus ds fy, o × o = y × p tSlk lehdj.k curk gSA
,slk ugha gS fd dsoy Hkkjr esa gh ,slh lksp fodflr gqbZA nqfu;k ds vyx&vyx fgLlksa esa Hkh ,sls yksx gq, ftUgksaus xf.kr dh
bl ubZ fn'kk esa dke fd;kA 500&300 bZ-iw- esa vkdZfeMht us izkÑfrd la[;kvksa ds oxksZa dk ;ksx izkIr djus dk rjhdk <w¡<+ fy;k
FkkA

vadxf.kr o la[;k lewgksa dks O;kid :i esa fy[kus dk cgqr lkjk dke Hkkjr esa NBoha 'krkCnh bZlkiwoZ ds vklikl gqvkA
blh rjg ls ik¡poha o NBh 'krkCnh esa vk;ZHkÍ o czãxqIr us la[;k Jsf.k;ksa ds dbZ rjg ds O;kid tksM+ Hkh irk fd,A bUgksaus
vyx&vyx rjg dh dbZ O;kid f}?kkrh o ljy lehdj.kksa ds gy Hkh irk fd,A Hkkjr esa vadksa ls [ksydj dbZ rjg dh O;kid
o fof'k"V ckrsa irk djus ds dbZ mnkgj.k gSaA Hkkjrh; xf.kr] ;wukuh o vjch xf.kr esa dbZ rjg dk vknku&iznku Hkh gqvkA

Hkkjr esa ckjgoha 'krkCnh esa vodytksa] vfrlw{eksa] e/;eku izes; vkfn ij cgqr dke gqvkA pkSngoha 'krkCnh esa sine ¼T;k½]
cosine ¼dksT;k½ ds fy, vuUr Js.kh vkfn ij dke fd;k x;kA fdUrq ;g dke O;ofLFkr :i ls izLrqr ugha gks ik;k vkSj ckgj
ds yksxksa dks Bhd ls bldk egRo Kkr ugha gks ik;kA

vkt dk ̂ ,ytsczk* ;k ̂ chtxf.kr* vyx&vyx txg gq, iz;klksa dh feyh&tqyh le> gSA

;g vadxf.kr ,oa chtxf.kr dk lEiw.kZ bfrgkl ugha gSA vyx&vyx xzaFkksa ls dqN tkudkfj;k¡ ladfyr dj izLrqr dh xbZ gSaA

f'k{kd ,oa fo|kFkhZ vU; lzksrksa ls chtxf.kr ds laca/k esa vkSj Hkh tkudkfj;k¡ izkIr dj ldrs gSaA
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fdlh d{kk esa lHkh izdkj dh la[;k,¡ lkspus ds fy, dgs tkus ij Nk=ksa us ;s la[;k,¡ crkbZaA
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D;k buesa lHkh izdkj dh la[;k,¡ vk xbZ gSa\

D;k vki dqN vkSj la[;kvksa ds mnkgj.k ns ldrs gSa\ vkil esa ppkZ djsa o mnkgj.k nsaA

bu la[;kvksa dks xq.kksa ds vk/kkj ij ck¡Vuk gks rks] dSls ck¡Vsa\ dkSu ls xq.k ysa\ D;k
bUgsa le&fo"ke la[;kvksa esa ckaV ldrs gSa\ D;k bUgsa ckaVus dk dksbZ vkSj rjhdk gks ldrk gS\
fdrus vyx&vyx rjhdksa ls bUgsa ck¡V ldrs gSa\

izkÑr ls ifjes; rd (Natural to Rational)

euh"kk vkSj lyek us bUgsa N ¼izkdr̀ la[;k& Natural Numbers½] W ¼iw.kZ la[;k& Whole

Numbers½] Z ¼iw.kk±d la[;k&Integers½ vkSj Q ¼ifjes; la[;k& Rational Numbers½ esa uhps
fn, rjhds ls ck¡Vk&
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vki lHkh fMCcksa esa 3 ubZ la[;k,¡ vkSj fy[ksaA

D;k dqN ,slh la[;k,¡ gSa tks lHkh fMCcksa esa gSa\

N W Z Q

okLrfod la[;k,¡
[REAL NUMBERS]
(Rational and Irrational Numbers)

¼ifjes; vkSj vifjes; la[;k,¡½
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djds ns[ksa
1- os la[;k,¡ fyf[k, tks Q esa gS ijarq N esa ughA

2- os la[;k,¡ fyf[k, tks Z esa gS ijarq N esa ugh

3- os la[;k,¡ fyf[k, tks W esa gS ijarq N esa ughA

Q ckWDl esa lHkh la[;k,¡¡ vk tk,axh] bu lcdks q

p
 ds :i esa fy[kk tk ldrk gSA blesa

p rFkk q iw.kk±d la[;k,¡¡¡ gSa rFkk q  0 ;kus p dksbZ Hkh iw.kkZad la[;k vkSj q 'kwU; dks NksM+dj

dksbZ Hkh iw.kk±d la[;k gks ldrh gSA ;s lc ifjes; la[;k,¡ gSaA

jf’e cksyh fd izkÑr la[;k,¡¡¡] iw.kZ la[;k,¡¡¡] iw.kk±d la[;k,¡¡¡ Hkh ifjes; la[;kvksa esa vkrh

gSa D;ksafd bUgsa 
p

q  ds :i esa fy[kk tk ldrk gS

D;k vki blls lger gSa\ js’kek us dqN mnkgj.k ,sls fn;s&

,
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8
8  ,

1

3
3
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0 

D;k vki dksbZ ,slh iw.kk±d la[;k <wa< ldrs gSa tks bl rjg ifjes; :i esa u fy[kh
tk lds\

vr% ge dg ldrs gSa fd izkÑr la[;k dk lewg iw.kk±dksa esa vkSj iw.kk±d la[;k dk
lewg ifjes; la[;k esa lfEefyr gSA

izkÑr la[;k,¡ ¼N½ vkSj iw.kk±d la[;k,¡ (Z) ,d fu;e dk ikyu djrh gSaA izR;sd
la[;k fiNyh vFkok vius ck;ha vksj dh la[;k ls ,d vf/kd vkSj ckn dh vFkok nk;sa okyh
la[;k ls ,d de gSA vFkkZr nks Øeokj la[;k,¡¡¡ vkil esa ,d bdkbZ dh leku nwjh ij gSaA

la[;k js[kk

iw.kZ la[;k dks la[;k js[kk ij fn[kkus ds fy, ,d
js[kk [khapdj] ml ij leku nwjh ij dbZ fpà
yxkb,A fdlh ,d fcanq dks 0 eku ysa] leku nwjh
ij nkbZa vksj 1] 2] 3]------ la[;k,¡¡¡ fy[ksaA

iw.kk±d la[;kvksa ds fy, la[;k js[kk

iw.kkZad la[;k dks la[;k js[kk ij fn[kkus ds fy,
fp=&1 dh la[;k js[kk ij ck;ha vksj &1] &2]
&3] --- fy[ksa ¼fp=&2½A

ge ns[k ldrs gSa fd nkbZa vksj ,d vkxs c<+us ij la[;k ,d vf/kd gks tkrh gS vkSj
ckb± vkSj c<+us ij ,d de gks tkrh gSA

0 1  2 3  4 5
fp=&1

0-1-2-3-4  1  2  3  4 
fp=&2
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djds ns[ksa
 1- la[;k js[kk ij fn[kk,¡ &2] $3] $4  2- &3 ls $2 fdrus vkxs gS\

ifjes; la[;kvksa dks la[;k js[kk ij n'kkZuk

D;k vki ifjes; la[;kvksa q

p
 dks la[;k js[kk ij n’kkZ ldrs gSa\

D;k vki 
1 5 8

, ,
3 3 3

 vkfn dks la[;k js[kk ij fn[kk ldrs gSa\

jf’e us budks la[;k js[kk ij ,sls n’kkZ;kA

blesa mlus izR;sd bdkbZ dks rhu cjkcj Hkkxksa esa ck¡Vk gS vkSj fQj la[;kvksa dks n’kkZ;k gSA

blh rjg vki Hkh 
7 11 2

, ,
3 3 3

  vafdr djsaA

lkspsa ,oa ppkZ djsa
3 2 8 12

, , ,
5 5 5 5

 ------ vkfn dks la[;k js[kk ij n’kkZus ds fy, D;k djuk gksxk\

rqY; ifjes; la[;k o la[;k js[kk

ftl izdkj 
2

1
 ifjes; la[;k gS mlh izdkj 

2 4
,  ,  ........

4 8
 Hkh ifjes; la[;k,¡ gSaA bUgsa la[;k

js[kk ij dSls iznf’kZr djsa\ vkb,] djds ns[krs gSaA
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4
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0 1 2- 2
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0 1 2 3 4- 1- 2- 3- 4
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3
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3
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3
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3
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3

- 7
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- 8
3

- 9
3

fp=&3

1
3

2
3

3
3

4
3

5
3

6
3

7
3

8
3

9
3

fp=&4 ¼ i½

fp=&4 ¼ii½
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 la[;k js[kk ij 
2

1
 dk tks LFkku gS ogh la[;k 

4

2
 rFkk 

8

4
 dk Hkh gSA vr%  

8

4
,

4

2
,

2

1

tks rqY; ifjes; la[;k,¡ gSa] ,d gh txg ij vkrh gSaA

nks ifjes; la[;kvksa ds chp fdruh ifjes; la[;k,¡¡¡& gesa dksbZ Hkh nks iw.kk±d feysa rks ge
irk yxk ldrs gSa fd muds chp fdruh iw.kk±d la[;k,¡¡¡ gSaA

djds ns[ksa

1- 5 o 15 ds chp fdruh iw.kk±d la[;k,¡ gSa\

2- &3 o 8 ds chp fdruh iw.kk±d la[;k,¡ gSa\

D;k ;g x.kuk ge ifjes; la[;kvksa ds fy, Hkh dj ldrs gSa\

2

1
 vkSj 

4

1
 ds chp fdruh ifjes; la[;k,¡ gSa\ vkil esa ppkZ djksA

js'kek cksyh& la[;k js[kk ij ns[ks rks 
2

1
 vkSj 

4

1
 ds Bhd chp 

8

3
 gSA

8

3
 ;kus 






 

4

1

2

1
 dk vk/kk

lyek cksyh fQj 
8

3
 vkSj 

2

1
 ds Bhd chp ifjes; la[;k] 






 

2

1

8

3
 dk vk/kk ;kus 

16

7
 vkSj

fQj 
16

7
 vkSj 

2

1
 ds Bhd chp gS 

32

15

;s lHkh ifjes; la[;k,¡ 
4

1
 vkSj 

2

1
 ds chp gSaA blh izdkj ge vkSj Hkh ifjes; la[;k,¡

bu nksuksa ds chp <wa< ldrs gSaA

D;k vki lksp ldrs gSa fd fdruh vkSj ifjes; la[;k,¡ bu nksuksa ds chp gSa\

vkil esa ppkZ djks vkSj dqN vkSj ifjes; la[;k,¡ <wa<ksA

ge ns[krs gSa fd ftruh ckj pkgsa] ge bu ifjes; la[;kvksa ds chp ubZ ifjes; la[;k,¡
<wa< ldrs gSaA

0 1 2- 2
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fp=&4fp=&4 ¼iii½
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vc ge ;g dg ldrs gSa fd 
4

1
 vkSj 

2

1
 ds chp bruh vf/kd ifjes; la[;k,¡¡¡ gSa fd

ge budks fxu dj crk ugha ldrsA

;g ckr fdUgha Hkh nks ifjes; la[;kvksa ds fy, lgh gSA

ifjes; la[;kvksa ds chp vla[; la[;k,¡

a, b dksbZ Hkh nks ifjes; la[;k,¡¡¡ gS ftuesa a < b

rc a  + a < b + a

2a < b+a

;k
2

ab
a


 ----¼i½

iqu% a < b

a + b < b + b

a +b < 2b

b
2

ba



....(ii)

bl izdkj 
2

a b
] a vkSj b ds chp esa gSA  ;kus a < 

2

a b
 < b

ge dksbZ Hkh nks ifjes; la[;k,¡¡ a vkSj b ysa rks muds chp ,d ifjes; 
2

ba 
 gS vkSj

bl izdkj 
2

ba 
 vkSj a ds chp Hkh ifjes; la[;k,¡¡¡ gksrh gSaA bl izdkj ge dg ldrs gSa fd

nks ifjes; la[;kvksa ds chp vla[; ifjes; la[;k,¡¡¡ gSaA

nks ifjes; la[;kvksa ds chp ifjes; la[;k,¡ <wa<uk

ge nks ifjes; la[;k,¡ 
1

5
a   o 

1

6
b   ysrs gSaA

gkyk¡fd buds chp vla[; ifjes; la[;k,¡ gSa] ge muesa ls dqN
la[;k,¡ irk djuk pkgsa rks ;g rjhdk mi;ksx dj ldrs gSaA

1

5
 o 

1

6
 ds chp ,d ifjes; la[;k 

2

11

2

65

2

ba






  gSA

bls ge rqY; ifjes; la[;kvksa dk mi;ksx djds Hkh ns[k ldrs gSaA



36 xf.kr&9

5 5 2 10

1 1 2 2


 


] ¼rqY; ifjes; la[;k½

6 6 2 12

1 1 2 2


 


]

2

12

2

11

2

10


2

10
 vkSj 

2

12
 ds chp ,d ifjes; la[;k 

2

11
 gksxhA

blh izdkj

5 5 3 15

1 1 3 3


 


]

6 6 3 18

1 1 3 3


 


]

;kuh 
3

15
 vkSj 

3

18
 ds chp ifjes; la[;k 

3

17
,

3

16
 gksaxhA

rqY; ifjes; la[;k dk mi;ksx djds bu lc ds vykok vkSj Hkh cgqr lh la[;k <w¡<

ldrs gSaA mnkgj.k ds fy, 
5

1
 vkSj 

6

1
 dks 11 ls xq.kk o Hkkx djus ij gesa bu nksuksa ds chp

10 ubZ ifjes; la[;k,¡¡¡¡ fey tk,¡xhA

vxj gesa 
5

1
 vkSj 

5

2
 ds chp rhu ifjes; la[;k,¡ Kkr djuh gSa rks ge rhu ls 1

vf/kd vFkkZr~ 3 $1 ¾ 4 dk xq.kk nksuksa ifjes; la[;k ds va’k vkSj gj esa djsaxsA

1 1 4 4

5 5 4 20

´
= =

´
 ¼rqY; ifjes; la[;k½

2 2 4 8

5 5 4 20

´
= =

´

5

2

20

8

20

7

20

6

20

5

20

4

5

1


vr% 
5

1
 vkSj 

5

2
 ds chp rhu ifjes; la[;k,¡ 

5 6 7
,  ,  

20 20 20
 gkasxhA
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djds ns[ksa

1-
7

2
 vkSj 

7

4
 ds chp dksbZ 5 ifjes; la[;k,¡ Kkr dhft,A

2-
5

1
 vkSj 

7

1
 ds chp 3 ifjes; la[;k,¡ Kkr dhft,A

3-
1

3


 vkSj 

1

2
 ds chp 11 ifjes; la[;k,¡¡¡ Kkr djsaA

ifjes; la[;kvksa ds xq.k/keZ (Properties of Rational Numbers)

(i)  iw.kZ la[;k,¡ vkSj iw.kk±d (Whole Numbers and Integers)

,d ckj iqu% la{ksi esa la[;kvksa ds xq.k/keZ ij ppkZ djsaA 'kq:vkr laor̀rk (Clousure)

ls djrs gSaA

uhps nh xbZ rkfydk dks iw.kZ dhft, tks ppkZ ds fy, vko';d  gSA bl rkfydk esa
lacaf/kr mnkgj.k Hkh nsaA

la[;k,¡ lafØ;k,¡
;k sx O;odyu xq.ku Hk kx

 iw.kZ fdUgha nks iw.kZ laor̀ ugha gS D;kasfd laor̀ gS laòr ugha gSa
 la[;k,¡¡¡¡¡ la[;kvksa a vkSj b 5 & 7 ¾ &2 &&&&&& D;ksafd 5»8

ds fy, a + b iw.kZ iw.kZ la[;k ugha &&&&&& ¾ 
5

8

la[;k gS] blfy, gSA iw.kZ la[;k
;g laor̀ gSA ugha gSA
mnk- ---------------

iw.kk±d &6$4¾ &2 ,d laòr gS D;ksafd 5 x 9 = 45 laor̀ ugha
iw.kk±d gSA iw.kk±d fdUgha a vkSj b nks &5 x 9 ¾ &45 gS D;ksafd
;ksx ds varxZr iw.kk±dksa ds fy, vkSj &&&&&&
laor̀ gSA a-b iw.kk±d gS &5 x(- 9½¾45 &&&&&&
mnk- &&&&& mnk- &&&&& lHkh iw.kk±d gSaA &&&&&&

O;kid :i ls
fdUgha nks iw.kk±d
a rFkk b ds fy,
a x b ,d iw.kk±d
gSA mnk- ------
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(ii) ifjes; la[;k,¡ & lao`r xq.k/keZ (Closure Property)

(a) ;k sx

eku yhft, nks ifjes; la[;k,¡¡¡¡¡ 
2

7
, 

5

8
 gSaA

2 5

7 8
    =    

16 35 51

56 56




ifj.kke 
51

56
 iqu% ifjes; la[;k izkIr gqvkA

19
8

2

   
 

 = ____________  D;k ;g ifjes; la[;k gS\

2 2

7 7


    = ____________ D;k ifj.kke ifjes; la[;k gksxh\

bl xq.k/keZ dks dqN vkSj la[;kvksa ds lkFk Hkh tk¡fp,A

5 1 7 2
3 , 0 ,

7 2 2 7
  

ge ns[krs gSa fd nks ifjes; la[;kvksa dk ;ksx Hkh ,d ifjes; la[;k gSA ;fn a, b ifjes;
la[;k gS] rks a + b Hkh ,d ifjes; la[;k gksxhA vr% ;ksx ds lkis{k ifjes; la[;k,¡¡¡¡¡ laor̀ jgrh
gSaA

(b) O;odyu

eku yhft, nks ifjes; la[;k,¡ gSa  
5

9
 vkSj 

3

4

rks 
5 3 5 4 3 9

9 4 36

  
      =   

20 27 7

36 36

 


7

36


  ,d ifjes; la[;k gSA ¼D;ksafd &7] 36 iw.kk±d gS vkSj 36 'kwU;srj gS] vr% 

7

36


 Hkh

,d ifjes; la[;k gSA½

bldh tk¡p fuEufyf[kr ifjes; la[;kvksa ds lanHkZ esa Hkh dhft,A

(i)
2 3 14 9

3 7 21


    =    _______________  D;k ;g ,d ifjes;

la[;k gS\
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(ii)
48 11

9 18
    
 

_______________  D;k ;g ,d ifjes; la[;k gS\

geus ik;k fd fdUgha nks ifjes; la[;kvksa ds fy,] mudk varj Hkh ifjes; la[;k gSA

vr% O;odyu ds lkis{k ifjes; la[;k,¡¡¡¡¡ laor̀ jgrh gSaA

fdUgha nks ifjes; la[;kvksa a vkSj b, ds fy,] a–b Hkh ifjes; la[;k gksxhA

(c) xq.ku

fuEufyf[kr ij /;ku nhft,A

(i)
1 3

3
2 2

 

(ii)
6 11 66 33

5 2 10 5

  
  

(iii)
3 5

7 2
  ___________

(iv)
2 19

1 13
  = ___________

lHkh mnkgj.kksa esa ge ns[krs gSa fd nks ifjes; la[;kvksa dk xq.kuQy ,d ifjes; la[;k
gksrh gSA dqN vkSj ifjes; la[;kvksa ds ;qXeksa dks xq.kk dhft,A tk¡p dhft, fd xq.kuQy
ifjes; la[;k gS ;k ughaA D;k vki ,slh ifjes; la[;k crk ldrs gSa ftldk xq.kuQy ,d
ifjes; la[;k ugha gS\ vr% gesa irk pyrk gS fd xq.kk ds lkis{k ifjes; la[;k,¡¡¡¡¡ laòr gSaA

fdUgha nks ifjes; la[;kvksa a vkSj b, ds fy, a×b Hkh ,d ifjes; la[;k gksxhA

(d) Hk kx

nks ifjes; la[;k,¡¡¡¡¡ yhft,
2

3
  vkSj  

7

8

rks 
2 7 2 8 16

3 8 3 7 21
      tks fd ,d ifjes; la[;k gS\

bls dqN vU; mnkgj.kksa ls tk¡fp,A

(i)
5 5 2 5 1 5

2
7 7 1 7 2 14

     

(ii)
2 6

3 11
   =   __________ =   _________ =   __________
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(iii)
17 3 17

3
13 1 13

      =   ________  =   ________ =   ________

Åij ds lHkh mnkgj.kksa esa ge ns[krs gSa fd tc ge nks ifjes; la[;kvksa dk Hkkx djrs
gSa rks gesa ifjes; la[;k gh izkIr gksrh gSA vc D;k ge dg ldrs gSa fd ifjes; la[;kvksa ds
Hkkx ds fy, laor̀ xq.k lgh gS\

vkb,] budh tk¡p djsa % 0] 5 ifjes; la[;k,¡¡¡¡¡ gS vkSj 
5

0
 vifjHkkf"kr gSA vr% ifjes;

la[;kvksa dk lewg 'Q' Hkkx ds lkis{k laor̀ ugha gSA

;fn Q esa ls ge 'kwU; fudky nsa rks ;g lewg Hkkx ds lkis{k laor̀ gks tk,xkA

djds ns[ksa
;fn ge iw.kk±dksa ds lewg ls 'kwU; fudky nsa rks D;k ;g Hkkx ds lkis{k laor̀ gS\

blh rjg iw.kZ la[;kvksa ds lewg ds fy, Hkh tk¡p dhft,A

rkfydk ds [kkyh LFkkuksa dks Hkfj,A

la[;k,¡ varxZr laòr gS
;k sx O;odyu xq.ku Hk kx

izk—r la[;k gk¡ ----------------------- ----------------------- -----------------------

iw.kZ la[;k,¡¡¡¡¡ ----------------------- ----------------------- ----------------------- ugha

iw.kkZad la[;k,¡¡¡¡¡ ----------------------- gk¡ ----------------------- -----------------------

ifjes; la[;k,¡¡¡¡¡ ----------------------- ----------------------- gk¡ -----------------------

Øefofues; xq.k (Commutative Property)

vkb,] iw.kZ la[;kvksa vkSj iw.kk±dksa nksuksa ds fy, ge vyx&vyx lafØ;kvksa ds lkFk Øefofues;
xq.k dks ge iqu% Lej.k djrs gSaA

fuEufyf[kr rkfydk iw.kZ dhft,A

(i) iw.kZ la[;k,¡

lafØ;k,¡ mnkgj.k fVIi.kh

;ksx 2] 3 iw.kZ la[;k,¡¡¡¡¡ gSA iw.kZ la[;k,¡ ;ksx esa Øefofues;

2+3 = 5 vkSj 3 + 2 = 5 xq.k dk ikyu djrk gS

 2 + 3 =  3 + 2
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O;odyu D;k 3 – 2 vkSj 2 –3 Øefofues; xq.k dk ikyu ugha

leku gS\ djrkA

xq.ku ------ ------

Hkkx 4  2 = ?   2  4 = ? -------

D;k   4  2   =  2  4 ?

(ii) iw.kk ±d

lafØ;k,¡ mnkgj.k fVIi.kh

;ksx --- iw.kk±dksa esa ;ksx Øefofues; gSA

O;odyu 2, 3 iw.kk±d gSa .......
2 (3) = ? (3) 2 = ?
D;k 2 (3) = (3) 2 = ?

xq.ku ....... .......

Hkkx ....... iw.kk±dksa esa Hkkx Øefofues; ugha gSA

(iii) ifjes; la[;k,¡

(a) ;k sx

nks ifjes; la[;k,¡ 
5 3

,
2 4


  yhft,A bUgsa tksM+ nhft,A

   3 2 5 1 35 10 3 7

2 4 4 4 4

     
   

vkSj
   3 1 3 2 55 3 10 7

4 2 4 4 4

      
   

rks  
5 3 3 5

2 4 4 2

     
 

vc bl xq.k dks ifjes; la[;kvksa ds dqN vkSj ;qXeksa ds fy, tk¡p dhft,A

eku yhft,  
1 5

2 7
  vkSj 

5 1

7 2
 . D;k   

1 5

2 7
  = 

5 1

7 2
 ?

D;k  
 42 4 2

?
3 5 5 3

          
   

D;k vki ifjes; la[;kvksa ds dksbZ ,sls ;qXe crk ldrs gSa ftu ij ;g fu;e ykxw ugha
gks\
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ge dg ldrs gSa fd fdUgha a vkSj b ifjes; la[;kvksa ds fy, a + b = b + a bl izdkj
ifjes; la[;kvksa esa ;ksx Øefofues; jgrk gSA

(b)   O;odyu :   nks ifjes; la[;k,¡¡¡¡¡ 
2

3
 vkSj 

7

8
 yhft,A

2 7 16 21 5

3 8 24 24

 
      vkSj

7 2 21 16 5

8 3 24 24


  

blfy,  2 7

3 8
  7 2

8 3


budh tk¡p dhft,A

D;k 
5 5

2 2
4 4

    ?

D;k  
1 3 3 1

2 5 5 2
   ?

bl izdkj ge dg ldrs gSa fd ifjes; la[;kvksa esa ?kVkuk Øefofues; ugha gSA

vr% fdUgha nks ifjes; la[;kvksa a vkSj b ds fy, a – b     b – a gksxkA

(c) xq.ku : nks ifjes; la[;k,¡¡¡¡¡ 2 vkSj 
5

7
  yhft,A

5 10
2

7 7

 
    ;     

5 10
2

7 7

 
       vr% 

5
2

7


   =  

5
2

7




D;k 
1 3 3 1

2 4 4 2

               
     

 ?

bUgsa dqN vkSj ifjes; la[;kvksa ds fy, tk¡p dhft,A

ge fu"d"kZ fudkyrs gSa fd ifjes; la[;kvksa ds varxZr xq.ku Øefofues; gSA

vFkkZr~ a × b = b × a  fdUgha nks ifjes; la[;kvksa a vkSj b ds fy,A
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(d) Hkkx

D;k 
7 14 14 7

3 9 9 3
    ?

1 3

1

7 14 7 9

3 9 3 14


  


2

3

2
  vkSj 

14 7 14

9 3
 

2 1

3

3

9 7





1

2

3


7 14 14 7

3 9 9 3
  

bl izdkj ge dg ldrs gSa fd ifjes; la[;kvksa esa Hkkx Øefofues; ugha gSA

djds ns[ksa
;g rkfydk iw.kZ dhft,A

la[;k,¡ Øefofues;rk ds varxZr

;k sx O;odyu xq.ku Hk kx

izk—r la[;k,¡ gk¡ ugha gk¡ &&&&

iw.kZ la[;k,¡¡¡¡¡ &&&& &&&& &&&& ugha

iw.kk±d &&&& &&&& &&&& &&&&

 ifjes; la[;k,¡¡¡¡¡ &&&& &&&& &&&& ugha

lkgp;Z xq.k (Associative Property)

pkj lafØ;k,¡ vFkkZr~ ;ksx] ?kVkuk] xq.kk vkSj Hkkx ds lkis{k iw.kZ la[;kvksa dh lkgp;Zrk dks
Lej.k dhft,A

(i) iw.kZ la[;k,¡

vko';d mnkgj.k vkSj fVIif.k;ksa }kjk rkfydk iw.kZ dhft,A

lafØ;k iw.kZ la[;kvksa ds mnkgj.k fVIi.kh

;ksx D;k 2 + (3 + 0) = 2 + 3 = 5

(2 + 3) + 0 = 5 + 0 = 5 -------

2 + (3 + 0) = (2 + 3) + 0 -------

a + (b + c) = (a + b) + c

fdUgha a, b, c iw.kZ la[;kvksa ds fy,
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O;odyu (43) – 2 = ?  4(32) = ? O;odyu lkgp;Z

D;k   (43) 2   =  4(32) ? ugha gSA

xq.ku ----------------------------- xq.ku lkgp;Z gSA

Hkkx   3 5 10
2 3 5 2 2

5 3 3
       Hkkx lkgp;Z

  2 2 1 2
2 3 5 5

3 3 5 15
       ugha gSA

   2 3 5 2 3 5    

(ii) iw.kk ±d

pkj lafØ;kvksa ds lkis{k iw.kk±dksa dh lkgp;Zrk dks Lej.k dhft,A

fuEufyf[kr rkfydk vko';d fVIif.k;ksa ds lkFk iw.kZ dhft,A

lafØ;k iw.kk±d mnkgj.k ds lkFk    fVIi.kh

;ksx    2 3 5 2 3 5 2 2 4           

   2 3 5 2 3 5 1 5 4           

fdUgha  a, b vkSj c rhu iw.kk±dksa ds fy,

a + (b + c) = (a + b) + c

O;odyu D;k 6 (9 5) = (6  9)  5?

xq.ku D;k 2 [7 (3)] = (27)   (3)?

Hkkx   2 5
10 2 5 10 10 25

5 2

 
          

vc

       10 5
10 2 5 5 5 – 5 –1

2 –5
         

bl izdkj      10 2 5 10 2 5        

(iii) ifjes; la[;k,¡ & lkgp;Zrk

(a)  ;ksx

eku yhft, rhu ifjes; la[;k,¡ 
2

7
, 5, 

1

2
 gS aA budh tk¡p dhft, fd
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2 1 2 1
5 5

7 2 7 2

                      

L.H.S. =
2 1 2 1 2 10 1 4 77 81

5 5
7 2 7 2 7 2 14 14

                            

R.H.S. = 
2 1 2 35 1 37 1 74 7 81

5
7 2 7 2 7 2 14 14

                          

  L.H.S.              =       R.H.S.

Kkr dhft, 
1 3 4

2 7 3

        
vkSj  

1 3 4

2 7 3
          

D;k nksuksa ;ksx leku gSa\

dqN vU; ifjes; la[;kvksa dks ysdj budh lkgp;Zrk dh tk¡p dhft,A

gesa izkIr gqvk fd ifjes; la[;k,¡¡¡¡¡ ;ksx ds varxZr lkgp;Z fu;e dk ikyu djrh gSaA

vr% fdUgha rhu ifjes; la[;kvksa a, b vkSj c ds fy, a + (b + c)  =  (a + b) + c gksxkA

(b) O;odyu

rhu ifjes; la[;k,¡¡¡¡¡ 
1 3

,
2 4

 vkSj 
5

4


 yhft,A

tk¡p dhft,  
1 3 5 1 3 5

2 4 4 2 4 4

                        

L.H.S. =
1 3 5

2 4 4

         
=

1 3 5 1 8
–

2 4 4 2 4
        
   

=
1 1 4 3

2
2 2 2

 
  

R.H.S. =
1 3 5

2 4 4

       
   

=
1 2 3 5 1 5

4 4 4 4

          
   

=
1 5 4

1
4 4
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1 3 5 1 3 5

2 4 4 2 4 4

                         

L.H.S.    R.H.S.

geus Kkr fd;k fd ifjes; la[;kvksa esa O;odyu lkgp;Z fu;e dk ikyu ugha djrk
gSA vr% fdUgha rhu ifjes; la[;kvksa a, b, c ds fy, a-(b-c)  (a-b) – c gksxkA

(c) xq.ku

rhu ifjes; la[;k,¡¡¡¡¡ yhft, 
2 4 5

, ,
3 7 7



D;k 
2 4 5 2 4 5

3 7 7 3 7 7

                        

L.H.S. =  
2 4 5 2 20 40

3 7 7 3 49 147

                  

R.H.S. = 
2 4 5 8 5 40

3 7 7 21 7 147

                    
       

L.H.S. = R.H.S.

budh tk¡p dhft,A

Kkr dhft,A 
1

2 3
2
   
 

 vkSj
1

2 3
2

   
 

D;k 
1

2 3
2
   
 

 = 
1

2 3
2

   
 

Kkr dhft, 
5 3 7

3 7 5
   
 

 vkSj 
5 3 7

3 7 5
   
 

D;k 
5 3 7

3 7 5
   
 

  = 5 3 7

3 7 5
   
 

ge Åij dh lHkh fLFkfr;ksa esa ikrs gSa fd L.H.S. = R.H.S.

bl izdkj ifjes; la[;kvksa esa xq.kk lkgp;Z fu;e dk ikyu djrk gSA

vr% fdUgha a, b, c ifjes; la[;kvksa ds fy, a   (b   c) = (a   b)   c  gksxkA
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(d) Hk kx

dksbZ rhu ifjes; la[;k,¡¡¡¡¡ yhft,] tSls& 
2 3

,
3 4

 vkSj 
1

7

D;k  
2 3 1 2 3 1

3 4 7 3 4 7
          
   

 gS\

L.H.S. =
2 3 1 2 3 7 2 21 2 4 8

3 4 7 3 4 1 3 4 3 21 63
                  

R.H.S. =
2 3 1 2 4 1 8 1 8 7 56

3 4 7 3 3 7 9 7 9 1 9
                   
     

2 3 1 2 3 1

3 4 7 3 4 7
          
   

 L.H.S.    R.H.S.

vr% fdUgha rhu ifjes; la[;kvksa a, b, c ds fy, a÷(b÷c)  (a ÷ b) ÷ c  gksrk gSA

blfy,] ifjes; la[;kvksa esa Hkkx lkgp;Z fu;e dk ikyu ugha djrkA

djds ns[ksa
bl rkfydk dks iw.kZ dhft,A

la[;k,¡ lkgp;Z ds varxZr

;k sx O;odyu xq.ku Hk kx

izk—r la[;k,¡ gk¡ ugha ----------------------- -----------------------

iw.kZ la[;k,¡¡¡¡¡ ----------------------- ----------------------- ----------------------- ugha

iw.kk±d ----------------------- ugha gk¡ -----------------------

ifjes; la[;k,¡¡¡¡¡ ----------------------- ----------------------- ----------------------- -----------------------

'kwU; dh Hkwfedk

D;k vki dksbZ ,slh la[;k crk ldrs gSa] ftls fdlh la[;k esa tksM+us ij ogh la[;k izkIr
gksrh gS\ tc *0* fdlh Hkh ifjes; la[;k esa tksM+k tkrk gS rks iqu% ogh ifjes; la[;k izkIr
gksrh gSA

mnkgj.k ds fy,&

1 + 0 = 1 vkSj 0 + 1  = 1

2 + 0 = 2  vkSj 0  + (2) = 2
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11 11
0

3 3
   vkSj 

11 11
0

3 3
 

bl dkj.k ge *0* dks ;ksT; rRled dgrs gSaA bl xq.k dk lkj uhps izLrqr fd;k x;k
gSA

; fn a dksbZ ifjes; la[;k dk izfrfuf/kRo djrk gS rks a + 0 =  a vkSj 0 + a  =  a

D;k izk—frd la[;kvksa esa ;ksT; rRled gS\

,d ¼1½ dh Hkwfedk

uhps fn, x, [kkyh fMCcs Hkfj,A

    3 = 3            vkSj 3       =  3

- 2        =   2       vkSj       2  =  2

7

8
     = 

7

8
           vkSj      

7

8
   = 

7

8

vkius Åij ds xq.kuQyksa esa D;k dqN fo'ks"k ns[kk\

ge ns[k ldrs gSa fd fdlh Hkh ifjes; la[;k dks *1* ls xq.kk fd;k tk;s rks xq.kuQy
iqu% ogh ifjes; la[;k izkIr gksrh gSA

ge dg ldrs gSa fd *1* ifjes; la[;kvksa ds fy, xq.kkRed rRled gSA

mnkgj.k ds fy, tc 
15

50
 dks ljy :i esa fy[kus ds fy, ge fuEu izdkj ls djrs gSaA

15 3 5 3 5 3 3
1

50 10 5 10 5 10 10


     



tgk¡ ge fy[krs gSa fd 
3 3

1
10 10

  , ogk¡ ge xq.kuQy ds rRled xq.k dk mi;ksx

djrs gSaA

izfrykse dk vfLrRo

(i) ;ksxkRed izfrykse

3 + (3)  =  0 vkSj 3 + 3  = 0

5  +  5   =  0 vkSj 5 + (5) = ______



okLrfod la[;k,¡ ¼ifjes; o vifjes; la[;k,¡½ 49

2

3
 + ?     =  0 vkSj ?  + 

2

3
  = 0

1

2
     + ? = 0 vkSj ? + 

1

2
     = 0

igys mnkgj.k esa &3 vkSj 3 ,d nwljs ds ;ksXkkRed izfrykse gSa] D;ksafd budks tksM+us
ij gesa ;ksx *0* izkIr gksrk gSA dksbZ nks la[;k,¡¡¡¡¡ ftudk ;ksx *0* gks] ,d nwljs ds ;ksXkkRed
izfrykse dgykrh gSaA lkekU;r% ;fn a dksbZ ifjes; la[;k gS rks a +  (a) = 0 vkSj (a) +
a = 0.

rks 'a', '-a'  ,d nwljs ds ;ksxkRed izfrykse gSaA

0 dk ;ksxkRed izfrykse 0 gh jgrk gS D;ksafd 0 $ 0 ¾ 0

(ii) xq.kkRed izfrykse

ifjes; la[;k 
2

7
 dk fdl la[;k ls xq.kk fd;k tk, fd xq.kuQy 1 izkIr gks\

ge ns[krs gSa  
2 7

7 2
  = 1   vkSj  

7 2
1

2 7
 

uhps fn, [kkyh fMCcs Hkfj,A

2        =    1 vkSj         2  =    1

5        =    1 vkSj         –5  =    1

17

19


      =    1 vkSj        

17

19


    =    1

1     ?  =   1

1    ?  =  1

dksbZ nks la[;k,¡¡¡¡¡ ftudk xq.kuQy *1* gks] os ,d nwljs ds xq.kkRed izfrykse dgykrs gSaA

mnkgj.kr;k] 
1

4 1
4

   vkSj 
1

4 1
4
  ,  vr% la[;k 4 vkSj 

1

4
 ,d nwljs ds xq.kkRed

izfrykse gSaA

ge dg ldrs gSa fd ,d ifjes; la[;k 
c

d
 nwljh ifjes; la[;k  

a

b
  dk xq.kkRed

izfrykse dgykrh gS ;fn 1
a c

b d
   vkSj 1

c a

d b
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ifjes; la[;k o mudk
n’keyo Lo:i

vxj gesa 
6

7
,

11

9
,

4

7
 vkfn

dk n’keyo Lo:i fy[kuk gS rks ge
7 dks 4] 9 dks 11] 7 dks 6 ls Hkkx
djsaxsA

vki Hkh djsa rFkk vkxs nh xbZ lkj.kh ls feyku djsaA

1- 'ks"kQy ¾ 3] 2] 0 Hkktd 4

2- 'ks"kQy ¾ 2] 9] 2] 9] 2] 9] ------- Hkktd 11

3- 'ks"kQy ¾ 1]4]4]4]4------- Hkktd 6

bu rhuksa 'ks"kQyksa dks ns[ksaA D;k vki budh dksbZ fo’ks"krk fn[kk ik jgs gSa\

1- 4 ls Hkkx djus ij 'ks"kQy ,d lhek ds i’pkr 'kwU; gks tkrk gSA

2- 11 ls Hkkx djus ij ckjh&ckjh ls 2 o 9 'ks"kQy esa vk jgs gSaA

3- 6 ls Hkkx djus ij igys LFkku ds ckn 4 dk nksgjko gks jgk gSA

4- tc 'ks"kQy dk nksgjko gks jgk gS rks HkkxQy esa Hkh nksgjko fn[krk gSA

bls vkSj le>us ds fy, ge rkfydk cukrs gSaA

la[;k HkkxQy fo'ys"k.k fu"d"k Z

7

4
1-75 ;gk¡ n'keyo ds nks LFkkuksa ds ckn 'ks"kQy 'kwU; gks lkar] n'keyo

tkrk gSA

9

11
0-8181----- ;gk¡ n'keyo ds nks LFkkuksa ds ckn igys okys nks vlkar vkorÊ

LFkkuksa ds vadksa dh iqujkòfÙk gks jgh gSA n'keyo

7

6
1-166--------- ;gk¡ n'keyo ds ,d LFkku ds ckn vkus okyh la[;k vlkar vkorÊ

dh iqujkof̀Ùk gks jgh gSA n'keyo

1.75

4 7

4

30

28

20

20

0

0.8181

11 9.0

88

20

11

90

88

20

11

9

1.1666

6 7

6

10

6

40

36

40

36

40

36

4
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bl rkfydk ls ge ikrs gSa fd&

la[;k 
4

7
 esa 'ks"kQy dqN inksa ds ckn 'kwU; gks tkrk gSA blds vU; mnkgj.k

1 7
0.5, 0.875

2 8
   vkfn gSaA ,sls n’keyo dks lkar n’keyo dgrs gSa] ftuesa n’keyo ds

i'pkr~ dh la[;k,¡ lhfer gSaA

la[;k 
6

7
,

11

9
 esa HkkxQy esa ,d fuf’pr LFkku ds ckn iqujkòfÙk gks jgh gSA ge

...1666.1
6

7
  dks 1.16 Hkh fy[krs gSaA ,sls gh ...8181.0

11

9
  dks 81.0  fy[ksaxsA ;g vlkar

vkorÊ gS ;kus vlhfer fdarq n’keyo ds dqN LFkkuksa ds ckn ogh VqdM+s nksgjk, tk jgs gSaA

djds ns[ksa
 1- ,slh nks ifjes; la[;k,¡ fyf[k, ftudk n'keyo :i vlkar vkorÊ gksA

 2- ,slh nks ifjes; la[;k,¡ fyf[k, ftudk n'keyo :i lkar gksA

n'keyo dks ifjes; la[;k ds lkekU; :i esa fy[kuk

tc ge n'keyo la[;k dks mlds 
p

q  :i esa fy[krs gSa rks ge la[;k dks csgrj le>

ikrs gSaA ge igys dqN vkorZ n'keyo la[;k,¡¡¡¡¡ ysrs gSa&

mnkgj.k&1- 1-555----------- ¾ 5.1  dks q

p
 ds :i esa O;Dr dhft,A

gy % ekuk q

p
 ¾ 1-55555------------------ ¼i½

nksuks i{kksa dks 10 dk xq.kk djus ij

q

p
10  ¾ 15-5555 ------------------- ¼ii½

leh (ii) ls (i) dks ?kVkus ij

q

p

q

p
10   ¾ (15.55555 .....) & (1.555 ......)

14
q

p
9 
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9

14

q

p


mnkgj.k&2- 7.3456 dks q

p
 ds :i esa O;Dr dhft,A

gy % ekuk q

p
 ¾ 7.3456  = 7.3456456 ------------------

nksuksa i{kksa dks 10 dk xq.kk djus ij

q

p
10  ¾ 73-456456----------------- .....(i)

nksuksa i{kksa dks 1000 dk xq.kk djus ij

q

p
10000  ¾ 73456-456456 ----------------- .....(ii)

leh- (ii) ls (i) dks ?kVkus ij

9990 q

p
 ¾ 73383

9990

73383

q

p


3330

24461

q

p


djds ns[ksa

fuEufyf[kr n'keyo dks 
p

q  ds :i esa ifjofrZr dhft,A

(i) 1.2333..... , (ii) 3.88...... (iii) 3.204343........

iz'ukoyh & 2-1
1- fuEufyf[kr dFkuksa ds fy, mnkgj.k nhft,A

(i) ,d la[;k tks izkÑr la[;k] iw.kZ la[;k vkSj iw.kk±d la[;k gSA

(ii) ,d la[;k tks iw.kZ la[;k gks ijarq izkÑr la[;k u gksA

(iii) ,d la[;k tks ifjes; la[;k gks ijarq izkÑr la[;k u gksA
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2- 6 o 7 ds chp 3 ifjes; la[;k,¡¡¡¡¡ Kkr djsaA

3-
7

4
 o 

7

5
 ds chp 5 ifjes; la[;k,¡¡¡¡¡ Kkr djsaA

4-
3

2
 o 

4

3
 ds chp 3 ifjes; la[;k,¡¡¡¡¡ Kkr djsaA

5- &1 vkSj 2 ds chp fdUgha 4 ifjes; la[;kvksa dks Kkr dhft,A

6-
5

10
 vkSj 

9

10
 ds chp dh dksbZ rhu ifjes; la[;k fyf[k,A

7-
3

7
 vkSj 

3

7
  dks la[;k js[kk ij n’kkZb,A

8- fuEufyf[kr ifjes; la[;kvksa dks n’keyo :i esa ifjofrZr dhft, vkSj irk dhft,
fd ;s fdl rjg ds n’keyo :i esa gSa\

(i) 
5

126
(ii) 

16

335
(iii) 

7

22
(iv) 

3

118


9- fuEufyf[kr n’keyo :i dks q

p
 ds :i esa O;Dr dhft,A

(i) 0.53 (ii) 16.8 (iii) 105.25 (iv) 7.36

10- fuEufyf[kr n’keyo dks q

p
 :i esa ifjofrZr dhft,A

(i) 70.0 (ii) 398. (iii) 712.3 (iv) 125.5

vifjes; la[;k,¡ (Irrational Numbers)

vHkh rd geus ifjes; la[;kvksa dk nk'kfed :ikarj.k djds ns[kk tSls ,5.0
18

9


7
1.166... .... 1.16

6
  A bu mnkgj.kksa ls ;g ckr Li"V gksrh gS fd budk n’keyo izlkj

lkar gksrk gS ;k vlkar vkorÊ gksrk gSA D;k dqN ,slh la[;k,¡ lksp ldrs gSa tks vlkar gksa
ij vkorÊ ugha\

1.414213 ......................

1.7320508 ......................

2.2360679774 ......................
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tSlk fd vki ns[k ldrs gSa fd mi;qZDr la[;kvksa esa n’keyo izlkj dk var ugh gksrk
rFkk iqujko`fr [kaM Hkh ugha gaSA bUgsa vlkar vukorhZ dgrs gSaA ,slh dqN la[;k,¡¡¡¡ vkSj ns[ksaA bls

q

p
 ds :i esa ugha fy[kk tk ldrk gSA

blh izdkj ............7320508075.13 

............2360679.25 

bUgsa Hkh q

p
 ds :i esa ugha fy[kk tk ldrk gSA vFkkZr~ os la[;k,¡¡¡¡ tks iw.kZ oxZ ugha gksrh

gSa mudk oxZewy vifjes; la[;k gksrh gSA ;kus ,4 36  ifjes; la[;k gS D;ksafd

1

2
24   rFkk 

1

6
636   ijUrq 3  o 7  ifjes; la[;k ugha gSA

djds ns[ksa
fuEufyf[kr la[;kvksa esa ifjes; la[;k] vifjes; la[;k dh igpku dhft,&

(i) 6    (ii) 7 (iii) 25 (iv) 8       (v) 9 (vi) 
16

9

 ¼ikbZ½

 ¾ 3-14159265389--------------
¼ikbZ½ ,d vifjes; la[;k gS tks o`Ùk dh ifjf/k vkSj O;kl dk vuqikr gSA

 ifjf/k
O;kl


d

c


D;k bldk vFkZ ;g gS fd ifjf/k ;k O;kl nksuksa esa ls de ls de ,d la[;k vifjes; gS
;k ,slh dksbZ ifjes; la[;k ugha gS ftls O;kl esa xq.kk djus ij ifjf/k izkIr gksA ge izk;%

 dk eku 
7

22
 ysrs gSa ysfdu ;g  dk yxHkx eku gSA

vifjes; la[;kvksa dk la[;k js[kk ij LFkku fu/kkZj.k

geus ns[kk fd nks ifjes; la[;kvksa ds chp vusd ifjes; la[;k,¡ gksrh gSa vkSj mUgsa la[;k js[kk
ij n’kkZ;k tk ldrk gSA D;k la[;k js[kk ij bu vusd ifjes; la[;kvksa ds ckn dksbZ txg
[kkyh jg tkrh gSA vxj vifjes; la[;k,¡ Hkh la[;k js[kk ij vafdr gks ldrh gSa rks ;g

ekuuk iM+sxk fd ifjes; la[;k,¡ iwjh la[;k js[kk dks ugha <drhaA ge ns[krs gSa fd 2  dk

la[;k js[kk ij dSls LFkku fu/kkZfjr fd;k tk ldrk gSA
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mnkgj.k&3- la[;k js[kk ij 2  dk LFkku fu/kkZj.k dhft,A

fcanq A ij ,d yEc AB [khapk ¼fp=&6½A AB = 1 bdkbZ fy;k o ijdkj dh lgk;rk
ls O dks dsanz ekudj OB f=T;k ysdj ,d pki [khapkA ;g la[;k js[kk dks fcanq P ij dkVrk

gSA pwafd OB eku 2  gS vr% OP Hkh 2  gSA ;kus la[;k js[kk ij P ,slk fcanq gS tgk¡ 2
vk,xkA vr% ;gk¡ dksbZ Hkh ifjes; la[;k ugha vk ldrhA

blh rjg ge la[;k js[kk ij 3  dk LFkku fu/kkZfjr djrs gSaA

la[;k js[kk ij fcanq A ij ,d yac AB [khapk ¼fp=&7½] tgka AB = 1 bdkbZ fy;kA O vkSj

B dks tksM+k ;gk¡ 2OB 

'O' dks dsanz ekudj OB f=T;k dk pki dkVkA

;g pki la[;k js[kk dks fcanq P ij  feyrh gSA P ij ,d yac CP [khapk ftlesa CP

= 1 bdkbZA O dks C ls tksM+kA O dks dsanz ekudj OC f=T;k dk pki dkVk tks la[;k js[kk

dks fcanq Q ij feyrk gSA OQ nwjh] 3  dks iznf’kZr djrh gSA

 3  fcanq Q ds laxr gSA

10 2 3 4– 1– 2– 3– 4
P

B

A

2

fp=&6

O

10 2 3 4– 1– 2– 3– 4
P

B

A

2

fp=&7

Q

C

O
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djds ns[ksa
 1- fuEufyf[kr la[;k,¡ ifjes; gSa ;k vifjes;

(i) 81 (ii) 625 (iii) 11

(iv)
81

25
 (v) 3.232323.. . . . . . . . . . . (vi) 5.7070070007...

 2. 5, 7  dk la[;k js[kk ij LFkku fu/kkZj.k dhft,A

 3. la[;k js[kk ij 2, 5   dk LFkku fu/kkZfjr dhft,A

okLrfod la[;k,¡

;fn ge lHkh ifjes; vkSj vifjes; la[;kvksa dks la[;k js[kk ij n’kkZrs gSa rks D;k la[;k js[kk
ij dksbZ la[;k cph jgsxh\ ughaA ifjes; vkSj vifjes; la[;kvksa dks feykdj tks u;k laxzg
izkIr gksrk gS os la[;k js[kk dh lHkh fcanqvksa dks <¡d ysxkA ;g cM+k laxzg okLrfod la[;kvksa
dk gSA

okLrfod la[;kvksa ij lfØ;k,¡

ifjes; la[;kvksa dk ;ksx] O;odyu] xq.kk] Hkkx dh lafØ;k ge djrs jgs gSaA ge ns[k pqds gSa
fd ifjes; la[;kvksa ds ;ksx o xq.kk] lnSo ifjes; la[;k gksrh gSA D;k vifjes; la[;kvksa ds
chp Hkh lafØ;k djus ij lnSo vifjes; la[;k izkIr gksrh gS\

fuEufyf[kr mnkgj.k nsf[k,&

 5 5 0  

3 3 9 3  

5
1

5


bu lc esa lafØ;k ds ckn izkIr gqbZ la[;k vifjes; ugha gSA ;kfu vifjes; la[;kvksa
dk ;ksx] xq.kk o Hkkx lnSo vifjes; la[;k ugh gksrh gSA

djds ns[ksa
1- vki Hkh dqN vifjes; la[;k,¡ ysa vkSj lafØ;k djds tk¡psaA

2- de ls de 5&5 mnkgj.k [kkstsa tgk¡ lafØ;k ds ckn vifjes; la[;k,¡¡¡¡¡ u feysaA
,sls Hkh mnkgj.k lkspsa ftuesa lafØ;k ds ckn vifjes; la[;k,¡¡¡¡¡ gh feyrh gSaA
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vifjes; la[;k igpkuuk

ge tkurs gSa fd 3 , 5 , 6 , 8 , 10 vkfn vifjes; la[;k,¡ gSaA fdarq 1, 4, 9

ifjes; la[;k,¡ gSa] ijarq D;k 5 2 , 3 1 , 
5

2
 vkSj ,slh vU; la[;k,¡ Hkh vifjes;

la[;k,¡ gSa\ vkb, ns[ksa&

ge tkurs gSa 2  = 1.41421....

3  = 1.73205

5  = 2.23606....

(i) vr% 5 2 6.41421......   ;g fu:i.k vlkar gS o vukorhZ gSA vr%  5 2  ifjes;

la[;k ugha gSA

(ii)  3 1 1.73205......... 1  

¾ 0-73205---------------- vlkar vkSj vukorhZ n’keyo la[;k gS

vr% 13   vifjes; la[;k gSA

(iii) ...).........41421.1(323 

¾ 4-24263 --------------- vlkar  vkSj vukorhZ n’keyo la[;k gS

vr% 23 vifjes; la[;k gSA

(iv)
2

.....23606.2

2

5


¾ 1-11803--------------- vlkar vkSj vukorhZ n’keyo la[;k gSA

vr% 
2

5
 vifjes; la[;k gSA

buls D;k fu"d"kZ fudkyk tk ldrk gS\

fuEufyf[kr mnkgj.kksa ls ge dg ldrs gSa fd ,d ifjes; vkSj ,d vifjes; la[;k
ds chp ;ksx] varj] xq.kk vkSj Hkkx lnSo vifjes; la[;k gksrh gSA

ekuk a rFkk b nks /kukRed okLrfod la[;k,¡ gSaA rks

(i) b)ca(bcba 
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(ii) b)ca(bcba 

(iii) abba 

(iv)
a a

bb
=

(v)   a b c d ac ad bc bd     

¼tgk¡ c vkSj d os /kukRed okLrfod la[;k gSA½

(vi)     a b a b a b   

(vii)     2 a b a b a b   

djds ns[ksa
1- fuEufyf[kr dks gy dhft,A

(i) 2323  (ii) 32.63

2- 5 3 7 5  dks 3 5 7 3  esa ls ?kVkvksA

3- 6 3  dks 13 3  ls xq.kk djksA

4- fuEufyf[kr dks gy dhft,A

(i)    3 3 2 2  (ii)   3 2 3 2 3 

(iii)  2

5 2 (iv)    5 2 5 2 

dqN vkSj lafØ;k,¡

tc okLrfod la[;k esa dbZ fgLls gksa rks mudk tksM+ dSls gksxkA

a b c b e b   dk tksM+ dSls gksxk\ ;g tksM+ ¾ (a + c + e) b

,sls gh vkSj okLrfod la[;kvksa dk tksM+ Hkh dj ldrs gSaA

mnkgj.k&4- 5739   esa 5537   dk ;ksx djksA

gy % 55375739 

55573739 
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¾ (9 7) 3 (7 – 5) 5+ +

¾ 52316 

mnkgj.k&5- 3223   dks 5233   esa ls ?kVkvksA

gy % ( )3 3 2 5 3 2 2 3- - -

3 3 2 5 3 2 2 3   

3 3 2 3 2 5 3 2   

23523)23( 

235235 

mnkgj.k&6- fuEufyf[kr dks gy dhft,A

(i) 3 5 (ii) 2 3 7 2 (iii)   5252 

(iv)   5237 

gy % (i) 3 5 3 5 15   

(ii) 2 3 7 2 2 7 3 2 14 6    

(iii)    1545252 

(iv)    15635145237 

gj dks ifjes; cukvks

ge 2 dks la[;k js[kk ij fn[kk ldrs gSa] rc D;k 
2

1
 dks Hkh la[;k js[kk ij fn[kk ldrs

gSa\

2

1
 dk eku D;k gksxk\

1 1
....

1.4142132


D;k 1 dks ...414213.12   ls Hkkx ns ldrs gSa\ ;g vklku ugha gksxkA D;ksafd

2  ,d vlkar vkSj vukorhZ n’keyo la[;k gSA ,slh fLFkfr esa gesa gj ds ifjes;hdj.k dh

vko’;drk gksrh gSA

gj dks ifjes; cukus dk
vFkZ gS 'rationalisation' ;k

ifjes;hdj.k
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gj ds ifjes;hdj.k ds fy, 
2

1
 ds va’k vkSj gj esa 2  dk xq.kk djsaxsA

2

2
2

2

1

2

2

2

1

2

1
  ;kus ;g 2  dk vk/kk gSA

D;k ge 
2

2
 dks Hkh la[;k js[kk ij n'kkZ ldrs gSa\

2

2
 D;ksafd 2  dk vkèkk gS vr% 0 vkSj 1 ds chp gksxkA

mnkgj.k&7-
1

4 7-
 ds gj dk ifjes;hdj.k dhft,A

gy %
1

4 7-
 = 

1

4 7-
 × 

4 7

4 7

+

+
  [( )a b-  dk ifjes;dkjh xq.kd ( )a b+ ]

= ( ) ( )
22

4 7

4 7

+

-

= 
4 7

16 7

+

-

= 
4 7

9

+

mnkgj.k&8-
3 2

3 2

-

+
 ds gj dk ifjes;hdj.k dhft,A

gy %
3 2

3 2

-

+
 = 

3 2

3 2

-

+
 × 

3 2

3 2

-

-
  [( )a b-  dk ifjes;dkjh xq.kd ( )a b+ ]

= ( ) ( )
22

3 3 3 2 2 3 2 2

3 2

´ - ´ - ´ + ´

-

= 
9 6 2 2

9 2

- +

-

= 
11 6 2

7

-
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djds ns[ksa
 1- gj dks ifjes; cukb,

(i)  
1

4 5 (ii) 
1

7 4 3 (iii)  
1 1

7 4 3 2 5


 

iz'ukoyh & 2-2
1- ljy dhft, &

(i) 31137  (ii) 7275 

2- 5322   vkSj 5225   dk ;ksx dhft,A

3- 7553   dk s 5578   ls ?kVkvksA

4- ljy dhft,A

(i)   3232  (ii)   5555 

(iii) ( )( )2 3 3 8+ + (vi)  237 

5- gjksa dk ifjes;hdj.k dhft,A

(i)  
5

1
(ii)  

2

6
(iii)  

21

3

6- ;fn a o b nks ifjes; la[;k,¡¡¡¡ gSa rks fuEufyf[kr lehdj.k esa a vkSj b dk eku Kkr
dhft,A

(i)
36

36




= 3ba  (ii) 15ba
35

35





7- ljy dhft,&

(i)
5 3

2 3

+

-
 + 

2 3

2 3

-

+
(ii)

2 3

2 3

+

-
 + 

2 3

2 3

-

+
 + 

3 1

3 1

-

+

8- ;fn x = 3 – 2 2  rks x + 
1

x
 dk eku Kkr dhft,A
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geus lh[kk

1- dksbZ la[;k ifjes; la[;k dgykrh gS ;fn bls ,  ( 0)
p

q
q

¹  ds :i esa fy[kk tk

ldrk gS tgk¡ p vkSj q iw.kk±d gSaA

2- dksbZ la[;k vifjes; la[;k (s) dgykrh gS] ;fn bls ,  ( 0)
p

q
q

¹  ds :i esa ugha

fy[kk tk ldrk gS] tgk¡ p vkSj q iw.kk±d gSaA

3- nks ifjes; la[;kvksa ds e/; ifjes; la[;k Kkr djus ds fy, nksuks ifjes; la[;kvksa
dk vkSlr ¼ek/;½ ysrs gSaA

4- nks ifjes; la[;kvksa ds chp bruh vf/kd ifjes; la[;k,¡ gksrh gSa fd ge mUgsa fxu
dj ugha crk ldrs gSaA

5- ,d ifjes; l[a;k dk n’keyo izlkj ;k rks lkar gksrk gS ;k vlkar vkorÊ gksrk
gSA

6- ,d vifjes; la[;k dk n’keyo izlkj vlkar vukorhZ gksrk gSA

7- ,5,3,2  la[;k vifjes; la[;k,¡ gSaA

8- lHkh ifjes; vkSj vifjes; la[;kvksa dks ,d lkFk ysus ij okLrfod la[;kvksa dk
laxzg izkIr gksrk gSA

9- la[;k js[kk ds izR;sd fcanq ds laxr ,d vf}rh; okLrfod la[;k gksrh gS lkFk gh
izR;sd okLrfod la[;k ds laxr la[;k js[kk ij ,d fcanq gksrk gSA

10- ,d ifjes; o ,d vifjes; la[;k dkss vkil esa tksM+k tk,¡] ?kVk;k tk,] xq.kk
fd;k tk, o Hkkx fd;k tk, rks eku vifjes; la[;k izkIr gksrk gSA

11
1

–  a b
 ds gj dk ifjes;hdj.k djus ds fy, bls ge 

a b

a b

+

+
 ls xq.kk djrs

gSa] tgka a vkSj b iw.kk±d gSaA
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