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1.1  Hkwfedk
ge d{kk VI esa iw.kZ la[;kvksa ,oa iw.kk±dksa osQ ckjs esa vè;;u dj
pqosQ gSa A ge tkurs gSa fd iw.kk±d] la[;kvksa dk ,d cM+k laxzg gksrk
gS] ftlesa iw.kZ la[;k,¡ ,oa Í.kkRed la[;k,¡ lfEefyr gksrh gSa A
vkius iw.kk±dksa ,oa iw.kZ la[;kvksa esa vkSj D;k varj ik;k gS \ bl
vè;k; esa] ge iw.kk±dksa] muosQ xq.kksa ,oa lafØ;kvksa osQ ckjs esa vkSj
vf/d vè;;u djsaxs A loZizFke ge fiNyh d{kk esa iw.kk±dksa ls
lacaf/r fd, x, dk;Z dh leh{kk djsaxs ,oa mls nksgjk,¡xs A

1.2 iqujkoyksdu
ge tkurs gSa fd iw.kk±dksa dks la[;k js[kk ij oSQls fu:fir fd;k tkrk gS A uhps
nh xbZ la[;k js[kk ij oqQN iw.kk±dksa dks vafdr fd;k x;k gS %

D;k vki bu vafdr iw.kk±dksa dks vkjks6gh Øe esa fy[k ldrs gSa \ bu la[;kvksa dk
vkjksgh Øe – 5, – 1, 3 gS A geus – 5 dks lcls NksVh la[;k osQ :i esa D;ksa pquk \

fuEufyf[kr la[;k js[kk ij iw.kk±dksa osQ lkFk oqQN ¯cnq vafdr fd, x, gSa A bu iw.kk±dksa
dks vojksgh Øe esa fyf[k, A
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–3 –2

A B C D E F G H I J K L M N O

bu iw.kk±dksa dk vojksgh Øe 14, 8, 3, ... gS A

mi;qZDr la[;k js[kk ij osQoy oqQN iw.kk±d fy[ks x, gSa A izR;sd ¯cnq ij mfpr la[;k fyf[k, A

1. iw.kk±dksa dks fu:fir djus okyh ,d la[;k js[kk uhps nh gqbZ gS %

–3 ,oa –2 dks Øe'k% E vkSj F ls vafdr fd;k x;k gS A B, D, H, J, M ,ao O }kjk dkSu
ls iw.kk±d vafdr fd, tk,¡xsa \

2. iw.kk±dksa 7, –5, 4, 0 ,oa – 4 dks vkjksgh Øe esa Øec¼ dhft, vkSj vius mÙkj dh tk¡p
djus osQ fy, bUgsa ,d la[;k js[kk ij vafdr dhft, A

ge viuh fiNyh d{kk esa iw.kk±dksa osQ ;ksx ,oa O;odyu dk vè;;u dj pqosQ gSa A
fuEufyf[kr dFkuksa dks if<+, %

fdlh la[;k js[kk ij tc ge

(i) ,d /ukRed iw.kk±d dks tksM+rs gSa] rks nkb± vksj pyrs gSa A

(ii) ,d Í.kkRed iw.kk±d dks tksM+rs gSa] rks ckb± vksj pyrs gSa A

(iii) ,d /ukRed iw.kk±d dks ?kVkrs gSa] rks ckb± vksj pyrs gSa A

(iv) ,d Í.kkRed iw.kk±d dks ?kVkrs gSa] rks nkb± vksj pyrs gS A

crkb, fd fuEufyf[kr dFku lgh gSa vFkok xyr A tks dFku xyr gS mudks lgh dhft,A

(i) tc nks /ukRed iw.kk±dksa dks tksM+k tkrk gS] rks gesa ,d /ukRed iw.kk±d izkIr gksrk gS A

(ii) tc nks Í.kkRed iw.kk±dksa dks tksM+k tkrk gS] rks gesa ,d /ukRed iw.kk±d izkIr gksrk gS A

(iii) tc ,d /ukRed iw.kk±d vkSj ,d Í.kkRed iw.kk±d dks tksM+k tkrk gS] rks gesa ges'kk ,d
Í.kkRed iw.kk±d izkIr gksrk gS A

(iv) iw.kk±d 8 dk ;ksT; izfrykse (– 8) gS ,oa iw.kk±d (– 8) dk ;ksT; izfrykse 8 gS A

(v) O;odyu osQ fy,] ftl iw.kk±d dks ?kVk;k tkuk gS mlosQ ;ksT; izfrykse dks nwljs iw.kk±d
esa tksM+ nsrs gSa A

(vi) (–10) + 3 = 10 – 3

(vii) 8 + (–7) – (– 4) ≠ 8 + 7 – 4

vius mÙkjksa dh rqyuk fuEufyf[kr mÙkjksa osQ lkFk dhft,%

(i) lgh gS A mnkgj.kr%

(a) 56 + 73 = 129 (b) 113 + 82 = 195  bR;kfn A

iz;kl dhft,
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bl dFku osQ leFkZu esa ik¡p vkSj mnkgj.k nhft, A

(ii) xyr] D;ksafd (– 6) + (– 7) = – 13 gS] tks fd /ukRed iw.kk±d ugha gS A lgh dFku bl
izdkj gS %

tc nks Í.kkRed iw.kk±d tksM+s tkrs gSa] rks ge ,d Í.kkRed iw.kk±d gh izkIr djrs gSa A :

mnkgj.kr%

(a) (– 56) + (– 73) = – 129 (b) (– 113) + (– 82) = – 195, bR;kfn

bl dFku dks lR;kfir djus osQ fy, viuh rji+ Q ls ik¡p vkSj mnkgj.k nhft, A

(iii) xyr] D;ksafd – 9 + 16 = 7, ;g ,d Í.kkRed iw.kk±d ugha gS A lgh dFku bl izdkj gS%
tc ,d /ukRed iw.kk±d vkSj ,d Í.kkRed iw.kk±d dks tksM+k tkrk gS] rks ge mudk varj
ysrs gSa vkSj cM+s iw.kk±d dk fpÉ ml varj osQ igys j[k fn;k tkrk gS A cM+s iw.kk±d dk
fu.kZ; nksuksa iw.kk±dksa osQ fpÉksa dh vogsyuk djrs gq, fy;k tkrk gS A mnkgj.kr%

(a) (– 56) + (73) = 17 (b) (– 113) + 82 = – 31

(c) 16 + (– 23) = – 7 (d) 125 + (– 101) = 24

bl dFku dk lR;kiu djus osQ fy, ik¡p vkSj mnkgj.k cukb, A

(iv) lgh! ;ksT; izfrykse osQ oqQN vkSj mnkgj.k fuEufyf[kr gSa %

iw.kk±d ;ksT; izfrykse

10 –10

–10 10

76 –76

–76 76

vr%] fdlh iw.kk±d a dk ;ksT; izfrykse – a gS vkSj (– a) dk ;ksT; izfrykse a gS A

(v) lgh! O;odyu] ;ksx dk foijhr gksrk gS vkSj blfy, ge ?kVk, tkus okys iw.kk±d
osQ ;ksT; izfrykse dks nwljs iw.kk±d esa tksM+ nsrs gSa A mnkgj.kr%]

(a) 56 – 73 =  56 + 73 dk ;ksT; izfrykse = 56 + (–73) = –17

(b) 56 – (–73) =  56 + (–73) dk ;ksT; izfrykse = 56 + 73 = 129

(c) (–79) – 45 = (–79) + (– 45) = –124

(d) (–100) – (–172) = –100 + 172 = 72 bR;kfn A

bl dFku dk lR;kiu djus osQ fy, ,sls de ls de ik¡p mnkgj.k fyf[k, A

bl izdkj] ge ikrs gSa fd fdUgha Hkh nks iw.kk±dksa a ,oa b osQ fy,]

a – b = a + b dk ;ksT; izfrykse = a + (– b)

vkSj a – (– b) = a + (– b) dk ;ksT; izfrykse = a + b

(vi) xyr gSA D;ksafd (–10) + 3 = –7 vkSj 10 – 3 = 7,

blfy, (–10) + 3 ≠ 10 – 3 gS A
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iz;kl dhft,

(vii) xyr A D;ksafd 8 + (–7) – (– 4) = 8 + (–7) + 4 = 1 + 4 = 5

vkSj 8 + 7 – 4 = 15 – 4 = 11 gS] blfy,
8 + (–7) – (– 4) = 8 – 7 + 4 gS A

viuh fiNyh d{kk esa geus la[;kvksa osQ lkFk fofHkUu izdkj osQ izfr:i (iSVuZ) Kkr fd,
gSa A D;k vki fuEufyf[kr esa ls izR;sd osQ fy, ,d iSVuZ Kkr dj ldrs gSa\ ;fn gk¡] rks
budks iwjk dhft, A

(a) 7, 3, – 1, – 5, _____, _____, _____.

(b) – 2, – 4, – 6, – 8, _____, _____, _____.

(c) 15, 10, 5, 0, _____, _____, _____.

(d) – 11, – 8, – 5, – 2, _____, _____, _____.

,sls oqQN vkSj iSVuZ cukb, vkSj mUgsa iwjk djus osQ fy, vius fe=kksa ls dfg, A

iz'ukoyh 1.1

1. fdlh fof'k"V fnu fofHkUu LFkkuksa osQ rkiekuksa dks fMxzh lsfYl;l (°C) esa fuEufyf[kr
la[;k js[kk }kjk n'kkZ;k x;k gS %

(a) bl la[;k js[kk dks nsf[k, vkSj bl ij vafdr LFkkuksa osQ rkieku fyf[k, A
(b) mi;qZDr LFkkuksa esa ls lcls xeZ vkSj lcls BaMs LFkkuksa osQ rkiekuksa esa D;k varj gS \
(c) ykgqyfLifr ,oa Jhuxj osQ rkiekuksa esa D;k varj gS \
(d) D;k ge dg ldrs gSa fd f'keyk vkSj Jhuxj osQ rkiekuksa dk ;ksx f'keyk osQ rkieku

ls de gS\ D;k bu nksuksa LFkkuksa osQ rkiekuksa dk ;ksx Jhuxj osQ rkieku ls Hkh de gS \
2. fdlh iz'uksÙkjh esa lgh mÙkj osQ fy, /ukRed vad fn, tkrs gSa vkSj xyr mÙkj

osQ fy, Í.kkRed vad fn, tkrs gSa A ;fn ik¡p mÙkjksrj pDdjksa (rounds) esa
tSd }kjk izkIr fd, x, vad 25, – 5, – 10, 15 vkSj 10 Fks] rks crkb, var esa
mlosQ vadksa dk oqQy ;ksx fdruk Fkk A

3. lkseokj dks Jhuxj dk rkieku – 5°C Fkk vkSj eaxyokj dks rkieku  2°C de
gks x;k A eaxyokj dks Jhuxj dk rkieku D;k Fkk \ cq/okj dks rkieku 4°C

c<+ x;k A cq/okj dks rkieku fdruk Fkk \
4. ,d gokbZ tgk”k leqnz ry ls 5000 ehVj dh mQ¡pkbZ ij mM+ jgk gSA ,d fof'k"V

¯cnq ij ;g gokbZ tgk”k leqnz ry ls 1200 ehVj uhps rSjrh gqbZ iuMqCch osQ Bhd
mQij gS A iuMqCch vkSj gokbZ tgk”k osQ chp dh ÅèokZ/j nwjh fdruh gS\

2020-21

©  N
CERT 

no
t to

 be
 re

pu
bli

sh
ed



iw.kk±d 55555

5. eksgu vius cSad [kkrs esa ` 2000 tek djrk gS vkSj vxys fnu blesa ls ` 1642  fudky

ysrk gS A ;fn [kkrs esa ls fudkyh xbZ jkf'k dks Í.kkRed la[;k ls fu:fir fd;k tkrk

gS] rks [kkrs esa tek dh xbZ jkf'k dks vki oSQls fu:fir djksxs \ fudklh osQ i'pkr~ eksgu

osQ [kkrs esa 'ks"k jkf'k Kkr dhft, A

6. jhrk ¯cnq A ls iwoZ dh vksj ¯cnq B rd 20 fdyksehVj dh nwjh r; djrh gS A mlh lM+d

osQ vuqfn'k ¯cnq  B ls og 30 fdyksehVj dh nwjh if'pe dh vksj r; djrh gS A ;fn

iwoZ dh vksj r; dh xbZ nwjh dks /ukRed iw.kk±d ls fu:fir fd;k tkrk gS] rks if'pe

dh vksj r; dh xbZ nwjh dks vki oSQls fu:fir djksxs \ ¯cnq A ls mldh vafre fLFkfr

dks fdl iw.kk±d ls fu:fir djksxs \

7. fdlh ek;koh oxZ esa izR;sd iafDr] izR;sd LraHk ,oa izR;sd fod.kZ dh la[;kvksa dk ;ksx leku
gksrk gS A crkb, fuEufyf[kr esa ls dkSulk oxZ ,d ek;koh oxZ gS A

5 –1 – 4 1 –10 0

–5 –2 7 – 4 –3 –2

0 3 –3 – 6 4 –7

(i) (ii)

8. a vkSj b osQ fuEufyf[kr ekuksa osQ fy, a – (– b) = a + b dk lR;kiu dhft, %
(i) a = 21, b = 18 (ii) a = 118, b = 125

(iii) a = 75, b = 84 (iv) a = 28, b = 11

9. fuEufyf[kr dFkuksa dks lR; cukus osQ fy,] ckWDl esa laosQr  >, < vFkok = dk mi;ksx
dhft, %

  (a) (– 8) + (– 4)      (–8) – (– 4)

(b) (– 3) + 7 – (19) 15 – 8 + (– 9)

(c) 23 – 41 + 11 23 – 41 – 11

(d) 39 + (– 24) – (15) 36 + (– 52) – (– 36)

(e) – 231 + 79 + 51 –399 + 159 + 81

10. ikuh osQ ,d rkykc esa vanj dh vksj lhf<+;k¡ gSa A ,d canj lcls mQij okyh lh<+h (;kuh
igyh lh<+h) ij cSBk gqvk gS A ikuh ukSoha lh<+h ij gS A

(i) og ,d Nyk¡x esa rhu lhf<+;k¡ uhps dh vksj vkSj vxyh Nyk¡x esa nks lhf<+;k¡ mQij
dh vksj tkrk gS A fdruh Nyk¡xksa esa og ikuh osQ Lrj rd igq¡p ik,xk A
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(ii) ikuh ihus osQ i'pkr~ og okil tkuk pkgrk gS A bl dk;Z osQ fy,
og ,d Nyk¡x esa 4 lhf<+;k¡ mQij dh vksj vkSj vxyh Nyk¡x esa 2
lhf<+;k¡ uhps dh vksj tkrk gS A fdruh Nyk¡xksa essa og okil lcls
mQij okyh lh<+h ij igq¡p tk,xk \

(iii) ;fn uhps dh vksj ikj dh xbZ lhf<+;ksa dh la[;k dks Í.kkRed iw.kk±d
ls fu:fir fd;k tkrk gS vkSj mQij dh vksj ikj dh xbZ lhf<+;ksa dh
la[;k dks /ukRed iw.kk±d ls fu:fir fd;k tkrk gS] rks fuEufyf[kr
dks iwjk djrs gq,  Hkkx (i) vkSj (ii) esa mldh xfr dks fu:fir dhft,%
(a)  – 3 + 2 + ...  =  – 8  (b) 4 – 2 + ...  =  8.

(a)  esa ;ksx (– 8) vkB lhf<+;k¡ uhps tkus dks fu:fir djrk gS] rks
(b) esa ;ksx 8 fdldks fu:fir djsxk \

1.3  iw.kk±dksa osQ ;ksx ,oa O;odyu osQ xq.k

1.3.1  ;ksx osQ varxZr laòr

ge lh[k pqosQ gSa fd nks iw.kZ la[;kvksa dk ;ksx iqu% ,d iw.kZ la[;k gh gksrh gS A mnkgj.kr%
17 + 24 = 41 gS] tks fd iqu% ,d iw.kZ la[;k gS A ge tkurs gSa fd ;g xq.k iw.kZ la[;kvksa osQ
;ksx dk lao`r xq.k dgykrk gS A

vkb, ns[ksa fd D;k ;g xq.k iw.kk±dksa osQ fy, Hkh lR; gS vFkok ughaA iw.kk±dksa osQ oqQN ;qXe
uhps fn, tk jgs gSa A uhps nh gqbZ lkj.kh dks nsf[k, vkSj bls iwjk dhft, %

dFku izs{k.k

(i) 17 + 23 = 40 ifj.kke ,d iw.kk±d gS A

(ii) (–10) + 3 = _____ ______________

(iii) (–75) + 18 = _____ ______________

(iv) 19 + (–25) = – 6 ifj.kke ,d iw.kk±d gS A

(v) 27 + (–27) = _____ ______________

(vi) (–20) + 0 = _____ ______________

(vii) (–35) + (– 10) = _____ ______________

vki D;k ns[krs gSa \ D;k nks iw.kk±dksa dk ;ksx ges'kk ,d iw.kk±d izkIr djrk gS \

D;k vkidks iw.kk±dksa dk dksbZ ,slk ;qXe feyk ftldk ;ksx iw.kk±d ugha gS \

D;ksafd iw.kk±d dk ;ksx ,d iw.kk±d gksrk gS] blfy, ge dgrs gSa fd iw.kk±d ;ksx osQ varxZr
lao`r (closed) gksrs gSa \

O;kid :i esa] fdUgha nks iw.kk±dksa a rFkk b osQ fy, a + b ,d iw.kk±d gksrk gS A
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1.3.2  O;odyu osQ varxZr laòr

tc ge ,d iw.kk±d dks nwljs iw.kk±d esa ls ?kVkrs gSa] rks D;k gksrk gS \ D;k ge dg ldrs gSa fd
mudk varj Hkh ,d iw.kk±d gksrk gS \
fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft,%

dFku izs{k.k

(i) 7 – 9 = – 2 ifj.kke ,d iw.kk±d gS A

(ii) 17 – (– 21) = _______ ______________

(iii) (– 8) – (–14) = 6 ifj.kke ,d iw.kk±d gS A

(iv) (– 21) – (– 10) = _______ ______________

(v) 32 – (–17) = _______ ______________

(vi) (– 18) – (– 18) = _______ ______________

(vii) (– 29) – 0 = _______ ______________

vki D;k ns[krs gSa\ D;k iw.kk±dksa dk dksbZ ,slk ;qXe gS ftldk varj iw.kk±d ugha gS \ D;k
ge dg ldrs gSa fd iw.kk±d O;odyu osQ varxZr lao`r gSa \ gk¡] ge dg ldrs gSa fd iw.kk±d
O;odyu osQ varxZr lao`r gksrs gSa A

vr%] ;fn a vkSj b nks iw.kk±d gSa] rks a – b Hkh ,d iw.kk±d gksrk gS A D;k iw.kZ la[;k,¡ Hkh bl
xq.k dks larq"V djrh gSa \

1.3.3  Øefofues; xq.k

ge tkurs gSa fd 3 + 5 = 5 + 3 = 8 gS, vFkkZr~ nks iw.kZ la[;kvksa dks fdlh Hkh Øe esa tksM+k tk
ldrk gS A nwljs 'kCnksa esa] iw.kZ la[;kvksa osQ fy, ;ksx Øefofues; gksrk gS A

D;k blh dFku dks ge iw.kk±dksa osQ fy, Hkh dg ldrs gSa \
ge ikrs gSa fd 5 + (– 6) = –1 vkSj (– 6) + 5 = –1 gSA

blfy, 5 + (– 6) = (– 6) + 5 gSA

D;k fuEufyf[kr leku gSa \
(i) (– 8) + (– 9) vkSj (– 9) + (– 8)

(ii) (– 23) + 32 vkSj 32 + (– 23)

(iii) (– 45) + 0 vkSj 0 + (– 45)

ik¡p vU; iw.kk±dksa osQ ;qXeksa osQ fy, ,slk iz;kl dhft, A D;k vkidks iw.kk±dksa dk dksbZ ,slk ;qXe
feyrk gS ftlosQ fy, iw.kk±dksa dk Øe cny nsus ls mudk ;ksx Hkh cny tkrk gS A fu%lUnsg ugha A
;ksx iw.kk±dksa osQ fy, Øefofues; gksrk gS A
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O;kid :i esa] fdUgha nks iw.kk±dksa  a vkSj b, osQ fy, ge dg ldrs gSa fd

a + b = b + a

l ge tkurs gSa fd O;odyu iw.kZ la[;kvksa osQ fy, Øefofues; ugha gS A D;k ;g iw.kk±dksa osQ
fy, Øefofues; gS \

iw.kk±d 5 ,oa (–3)  yhft,A D;k 5 – (–3) ,oa (–3) –5 leku gSa \ ugha] D;ksafd

5 – ( –3) = 5 + 3 = 8 gS ,oa (–3) – 5 = – 3 – 5 = – 8 gSA

iw.kk±dksa osQ de ls de ik¡p fofHkUu ;qXe yhft, vkSj bl dFku dh tk¡p dhft, A

ge ;g fu"d"kZ fudkyrs gSa fd O;odyu iw.kk±dksa osQ fy, Øefofues; ugha gS A

1.3.4  lkgp;Z xq.k

fuEufyf[kr mnkgj.kksa dks nsf[k, %

iw.kk±dksa –3, –2 ,oa –5 dks yhft, A

(–5) + [(–3) + (–2)] vkSj [(–5) + (–3)] + (–2) ij è;ku nhft,A

izFke ;ksx esa (–3) vkSj (–2) dks feykdj ,d lewg cuk;k x;k gS vkSj nwljs ;ksx eas (–5)

,oa (–3) dks feykdj ,d lewg cuk;k x;k gS A ge bldh tk¡p djsaxs fd D;k gedks fofHkUu
ifj.kke izkIr gksrs gSa A

(–5) + [(–3) + (–2)] [(–5) + (–3)] + (–2)

bu nksuksa gh fLFkfr;ksa esa gesa –10 izkIr gksrk gS A

vFkkZr~] (–5) + [(–3) + (–2)] = [(–5) + (–2)] + (–3)

blh izdkj] –3 , 1 vkSj  –7 dks yhft, A

( –3) + [1 + (–7)] = –3 + __________ = __________

[(–3) + 1] + (–7) = –2 + __________ = __________

D;k (–3) + [1 + (–7)] ,oa [(–3) + 1] + (–7) leku gSa \

bl izdkj osQ ik¡p vkSj mnkgj.k yhft, A vki ,slk dksbZ mnkgj.k ugha ik,¡xs ftlosQ fy,
bl rjg osQ ;ksx fofHkUu gSa A ;g n'kkZrk gS fd iw.kk±dksa osQ fy, ;ksx lgpkjh (associative) gksrk
gSA O;kid :i esa] iw.kk±dksa a, b vkSj c osQ fy, ge dg ldrs gSa fd

a + (b + c) = (a + b) + c
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1.3.5  ;ksT; rRled

tc ge fdlh iw.kZ la[;k esa 'kwU; dks tksM+rs gSa] rks gesa ogh iw.kZ la[;k izkIr gksrh gS A iw.kZ
la[;kvksa osQ fy, 'kwU; ,d ;ksT; rRled (additive identity) gS A D;k ;g iw.kk±dksa osQ fy, Hkh
,d ;ksT; rRled gS \

fuEufyf[kr dks nsf[k, vkSj fjDr LFkkuksa dh iw£r dhft,%
(i) (– 8) + 0  = – 8 (ii) 0 + (– 8) = – 8

(iii) (–23) + 0 = _____ (iv) 0 + (–37) = –37

(v) 0 + (–59) = _____ (vi) 0 + _____ = – 43

(vii) – 61 + _____ = – 61 (viii) _____ + 0 = _____

mi;qZDr mnkgj.k n'kkZrs gSa fd 'kwU;] iw.kk±dksa osQ fy, Hkh ,d ;ksT; rRled gS A vki fdUgha
ik¡p vU; iw.kk±dksa esa 'kwU; tksM+dj bls lR;kfir dj ldrs gSa A

O;kid :i esa] fdlh Hkh iw.kk±d a osQ fy,]
a + 0 = a = 0 + a

mnkgj.k 1 ,sls iw.kk±d ;qXe fyf[k, ftudk

(a) ;ksx –3 gS (b) varj –5 gS

(c) varj 2 gS (d) ;ksx 0 gS

gy (a) – 1, – 2, ∵ (–1) + (–2) = –3 ;k – 5, 2, ∵ (–5) + 2 = –3

(b) – 9, – 4, ∵ (–9) – (– 4) = –5 ;k – 2, 3, ∵ (–2) – 3 = –5

(c) – 7, – 9, ∵ (–7) – (–9) = 2 ;k 1, – 1, ∵ 1 – (–1) = 2

(d) – 10, 10, ∵ (–10) + 10 = 0 ;k 5, – 5, ∵ 5 + (–5) = 0

D;k vki bu mnkgj.kksa esa vkSj vf/d ;qXe fy[k ldrs gSa \

iz;kl dhft,
1. ,d ,slk iw.kk±d ;qXe fyf[k, ftlds ;ksx ls gesa fuEufyf[kr izkIr gksrk gS %

(a) ,d Í.kkRed iw.kk±d (b) 'kwU;

(c) nksuksa iw.kk±dksa ls NksVk ,d iw.kk±d (d) nksuksa iw.kk±dksa esa ls dsoy fdlh

,d ls NksVk iw.kk±d

(e) nksuksa iw.kk±dksa ls cM+k ,d iw.kk±d

2. ,d ,slk iw.kk±d ;qXe fyf[k, ftlds varj ls gesa fuEufyf[kr izkIr gksrk gS %

(a) ,d Í.kkRed iw.kk±d (b) 'kwU;

(c) nksuksa iw.kk±dksa ls NksVk ,d iw.kk±d (d) nksuksa iw.kk±dksa esa ls dsoy fdlh

(e) nksuksa iw.kk±dksa ls cM+k ,d iw.kk±d ,d ls cM+k iw.kk±d
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iz'ukoyh 1.2

1. ,slk iw.kk±d ;qXe fyf[k, ftldk

(a) ;ksx –7 gS (b) varj –10 gS (c) ;ksx 0 gS

2. (a) ,d ,slk Í.kkRed iw.kk±d ;qXe fyf[k, ftldk varj 8 gS A

(b) ,d Í.kkRed iw.kk±d vkSj ,d /ukRed iw.kk±d fyf[k, ftudk ;ksx –5 gS A

(c) ,d Í.kkRed iw.kk±d vkSj ,d /ukRed iw.kk±d fyf[k, ftudk varj –3 gS A

3. fdlh iz'uksÙkjh osQ rhu mÙkjksrj pDdjksa (rounds) esa Vhe A }kjk izkIr fd, x, vad – 40,

10, 0 Fks vkSj Vhe B }kjk izkIr fd, x, vad 10, 0, – 40 Fks A fdl Vhe us vfèkd vad
izkIr fd, \ D;k ge dg ldrs gSa fd iw.kk±dksa dks fdlh Hkh Øe esa tksM+k tk ldrk gS \

4. fuEufyf[kr dFkuksa dks lR; cukus osQ fy, fjDr LFkkuksa dh iwfrZ dhft,%

(i) (–5) + (– 8) = (– 8) + (............)

(ii) –53 + ............ = –53

(iii) 17 + ............ = 0

(iv) [13 + (– 12)] + (............) = 13 + [(–12) + (–7)]

(v) (– 4) + [15 + (–3)] = [– 4 + 15] + ............

1.4  iw.kk±dksa dk xq.ku
ge iw.kk±dksa dk ;ksx ,oa O;odyu dj ldrs gSa A vkbZ, vc lh[ksa fd iw.kk±dksa dks oSQls xq.kk
fd;k tkrk gSA

1.4.1  ,d /ukRed vkSj ,d Í.kkRed iw.kk±d dk xq.ku

ge tkurs gSa fd iw.kZ la[;kvksa dk xq.ku ckj&ckj ;ksx gS A

mnkgj.kr%] 5 + 5 + 5 = 3 × 5 = 15

D;k vki iw.kk±dksa osQ ;ksx dks Hkh blh izdkj fu:fir dj ldrs gSa \

fuEufyf[kr la[;k js[kk ls ge ikrs gSa fd (–5) + (–5) + (–5) = –15 gSA

ijarq bls ge fuEufyf[kr :i esa Hkh fy[k ldrs gSa%

(–5) + (–5) + (–5) = 3 × (–5)

blfy,] 3 × (–5) = –15

–20 –15 –10 –5 0

la[;k js[kk dk mi;ksx djrs
gq,] Kkr dhft,%

4 × (– 8),

8 × (–2),

3 × (–7),

10 × (–1)

iz;kl dhft,
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blh izdkj] (– 4) + (– 4) + (– 4) + (– 4) + (– 4) = 5 × (– 4) = –20

vkSj (–3) + (–3) + (–3) + (–3) = __________ = __________

lkFk gh] (–7) + (–7) + (–7) = __________ = __________

vkb, ns[ksa fd la[;k js[kk dk mi;ksx fd, fcuk ,d /ukRed iw.kk±d ,oa ,d Í.kkRed iw.kk±d
dk xq.kuiQy oSQls Kkr fd;k tk,A

vkb, ,d vU; izdkj ls 3 × (–5) Kkr djsa A loZizFke 3 × 5 Kkr dhft, vkSj izkIr
xq.kuiQy ls igys Í.k (–) jf[k, A vki –15 izkIr djrs gSa A vFkkZr~ –15 izkIr djus osQ fy, ge
– (3 × 5) izkIr djrs gSa A

blh izdkj] 5 × (– 4) = – (5×4) = – 20 gSA

blh izdkj] fuEufyf[kr dks Kkr dhft, %

4 × (– 8) = _____ = _____ , 3 × (– 7) = _____ = _____

6 × (– 5) = _____ = _____ , 2 × (– 9) = _____ = _____

bl fof/ dk mi;ksx djrs gq,] ge ikrs gSa fd

10 × (– 43) = _____ – (10 × 43) = – 430

vHkh rd geus iw.kk±dksa dks (/ukRed iw.kk±d) × (Í.kkRed iw.kk±d) osQ :i esa
xq.kk fd;k gS A

vkb, vc budks (Í.kkRed iw.kk±d) × (/ukRed iw.kk±d) osQ :i esa xq.kk djsa A

loZizFke ge –3 × 5 Kkr djrs gSa A

;g Kkr djus osQ fy, fuEufyf[kr iSVuZ dks nsf[k,%

ge ikrs gSa % 3 × 5 = 15

2 × 5 = 10 = 15 – 5

1 × 5 = 5 = 10 – 5

0 × 5 = 0 = 5 – 5

blfy,] –1 × 5 = 0 – 5 = –5

–2 × 5 = –5 – 5 = –10

–3 × 5 = –10 – 5 = –15

ge igys gh izkIr dj pqosQ gSa fd    3 × (–5) = –15

vr%] ge ikrs gSa fd (–3) × 5 = –15 = 3 × (–5)

bl izdkj osQ iSVuks± dk mi;ksx djrs gq,] ge (–5) × 4 = –20 = 5 × (– 4) Hkh izkIr djrs gSa A

Kkr dhft,%

(i) 6 × (–19)

(ii) 12 × (–32)

(iii) 7 × (–22)

iz;kl dhft,
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iz;kl dhft,

iSVuks± dk mi;ksx djrs gq,] (– 4) × 8, (–3) × 7, (– 6) × 5 vkSj (– 2) × 9 Kkr dhft, vkSj tk¡p
dhft, fd D;k

(– 4) × 8 = 4 × (– 8), (– 3) × 7 = 3 × (–7), (– 6) × 5 = 6 × (– 5)

vkSj (– 2) × 9 = 2 × (– 9) gS\

bldk mi;ksx djrs gq,] ge (–33) × 5 = 33 × (–5) = –165 izkIr djrs gSaA

bl izdkj] ge ikrs gSa fd ,d /ukRed iw.kk±d vkSj ,d Í.kkRed iw.kk±d dks xq.kk djrs
le; ge mudks iw.kZ la[;kvksa osQ :i esa xq.kk djrs gSa vkSj xq.kuiQy ls igys Í.k fpÉ (–) j[k
nsrs gaS A bl izdkj gesa ,d Í.kkRed iw.kk±d izkIr gksrk gS A

 1. Kkr dhft,%

(a) 15 × (–16) (b) 21 × (–32)

(c) (– 42) × 12 (d) –55 × 15

 2. tk¡p dhft, fd D;k

(a) 25 × (–21) = (–25) × 21 gSA

(b) (–23) × 20 = 23 × (–20) gSA

bl izdkj osQ ik¡p vkSj mnkgj.k fyf[k, A

O;kid :i esa] fdUgha nks /ukRed iw.kk±dksa osQ fy,] ge dg ldrs gSa fd%

a × (– b) = (– a) × b = – (a × b)

1.4.2  nks Í.kkRed iw.kk±dksa dk xq.ku

D;k vki xq.kuiQy  (–3) × (–2) Kkr dj ldrs gSa \

fuEufyf[kr dks nsf[k, %

–3 × 4 = – 12

–3 × 3 = –9 = –12 – (–3)

–3 × 2 = – 6 = –9 – (–3)

–3 × 1 = –3 = – 6 – (–3)

–3 × 0 = 0   = –3 – (–3)

–3 × (–1) = 0 – (–3) = 0 + 3 = 3

–3 × (–2) = 3 – (–3) = 3 + 3 = 6

D;k vkidks dksbZ iSVuZ fn[kkbZ nsrk gS \ è;ku nhft, fd xq.kuiQy oSQls ifjo£rr gq, gSa A
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iz;kl dhft,

(i) (–5) × 4, ls 'kq: djrs gq,] (–5) × (– 6) Kkr
dhft, A

(ii) (– 6) × 3 ls 'kq: djrs gq,] (– 6) × (–7) Kkr
dhft, A

bu izs{k.kksa osQ vk/kj ij] fuEufyf[kr dks iwjk dhft, %
–3 × –3 = _____, –3 × – 4 = _____

vc bu xq.kuiQyksa dks nsf[k, vkSj fjDr LFkkuksa dh iw£r dhft,%
– 4 × 4 = –16

– 4 × 3 = –12  = –16 + 4

– 4 × 2 =  _____ = –12 + 4

– 4 × 1 = _____

– 4 × 0 = _____

– 4 × (–1) = _____

– 4 × (–2) = _____

– 4 × (–3) = _____

bu iSVuks± ls ge ns[krs gSa fd
(–3) × (–1) = 3 = 3 × 1

(–3) × (–2) = 6 = 3 × 2

(–3) × (–3) = 9 = 3 × 3

vkSj (– 4) × (–1) = 4 = 4 × 1

blfy,] (– 4) × (–2) = 4 × 2   =  _____

(– 4) × (–3) = _____ = _____

vr% bu xq.kuiQyksa dks ns[krs gq, ge dg ldrs gSa fd nks Í.kkRed iw.kk±dksa dk xq.kuiQy ,d
/ukRed iw.kk±d gksrk gSA ge nks Í.kkRed iw.kk±dksa dks iw.kZ la[;kvksa osQ :i esa xq.kk djrs gSa vkSj
xq.kuiQy ls igys /ukRed fpÉ (+) j[k nsrs gSa A

bl izdkj] ge ikrs gSa fd (–10) × (–12) = +120 = 120 gSA

blh izdkj] (–15) × (– 6) = +90 = 90 gSA

O;kid :i esa] fdUgha nks /ukRed iw.kk±dksa a ,oa b osQ fy,]
(– a) × (– b) = a × b

Kkr dhft,:  (–31) × (–100), (–25) × (–72), (–83) × (–28)

[ksy 1

(i) ,d ,slk cksMZ yhft, ftl ij –104 ls 104 rd osQ iw.kk±d vafdr gksa] tSlk fd vkÑfr
esa n'kkZ;k x;k gS A

(ii) ,d FkSys esa nks uhys ikls vkSj nks yky ikls yhft, A uhys iklksa ij vafdr ¯cnqvksa dh
la[;k /ukRed iw.kk±dksa dks n'kkZrh gaS vkSj yky iklksa ij vafdr ¯cnqvksa dh la[;k
Í.kkRed iw.kk±dksa dks n'kkZrh gSa A

(iii) izR;sd f[kykM+h vius dkmaVj dks 'kwU; ij j[ksxk A

(iv) izR;sd f[kykM+h FkSys esa ls ,d lkFk nks ikls fudkysxk vkSj mudks isaQosQxk A

iz;kl dhft,
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104 103 102 101 100 99 98 97 96 95 94

83 84 85 86 87 88 89 90 91 92 93

82 81 80 79 78 77 76 75 74 73 72

61 62 63 64 65 66 67 68 69 70 71

60 59 58 57 56 55 54 53 52 51 50

39 40 41 42 43 44 45 46 47 48 49

38 37 36 35 34 33 32 31 30 29 28

17 18 19 20 21 22 23 24 25 26 27

16 15 14 13 12 11 10 9 8 7 6

–5 – 4 –3 –2 –1 0 1 2 3 4 5

– 6 –7 – 8 –9 –10 –11 –12 –13 –14 –15 –16

–27 –26 –25 –24 –23 –22 –21 –20 –19 –18 –17

–28 –29 –30 –31 –32 –33 –34 –35 –36 –37 –38

–  49 –48 –47 –46 –45 –44 –43 –42 –41 –40 –39

– 50 –51 –52 –53 –54 –55 –56 –57 –58 –59 – 60

–71 –70 –69 –68 –67 –66 –65 –64 –63 –62 –61

–72 –73 –74 –75 –76 –77 –78 –79 –80 –81 –82

–93 –92 –91 –90 –89 –88 –87 –86 –85 –84 –83

–94 –95 –96 –97 –98 –99 –100 –101 –102 –103  –104

(v) iklksa dks isaQdus osQ ckn f[kykM+h dks izR;sd ckj izkIr iklksa ij vafdr la[;kvksa dks xq.kk
djuk gSA

(vi) ;fn xq.kuiQy ,d /ukRed iw.kk±d gS] rks f[kykM+h vius dkmaVj dks 104 dh vksj
f[kldk,xk vkSj ;fn xq.kuiQy ,d Í.kkRed iw.kk±d gS] rks og vius dkmaVj dks –104

dh vksj f[kldk,xk A

(vii) tks f[kykM+h igys –104 ;k 104 ij igq¡prk gS]
fotsrk dgyk,xkA
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1.4.3  rhu vFkok vf/d Í.kkRed iw.kk±dksa dk xq.kuiQy

geus ns[kk fd nks Í.kkRed iw.kk±dksa dk xq.kuiQy ,d /ukRed iw.kk±d gksrk gS A
rhu Í.kkRed iw.kk±dksa dk xq.kuiQy D;k gksxk \ pkj Í.kkRed iw.kk±dksa dk
xq.kuiQy D;k gksxk \ vkb, fuEufyf[kr mnkgj.kksa dks ns[krs gSa %

(a) (– 4) × (–3) = 12

(b) (– 4) × (–3) × (–2) = [(– 4) × (–3)] × (–2) = 12 × (–2) = – 24

(c) (– 4) × (–3) × (–2) × (–1) = [(– 4) × (–3) × (–2)] × (–1) = (–24) × (–1) = 24

(d) (–5) × [(– 4) × (–3) × (–2) × (–1)] = (–5) × 24 = –120

mi;qZDr mnkgj.kksa ls ge ns[krs gSa fd
(a) nks Í.kkRed iw.kk±dks a dk xq.kuiQy ,d /ukRed

iw.kk±d gS A

(b) rhu Í.kkRed iw.kk±dksa dk xq.kuiQy ,d Í.kkRed
iw.kk±d gS A

(c) pkj Í.kkRed iw.kk±dksa dk xq.kuiQy ,d /ukRed
iw.kk±d gS A

(d) esa ik¡p Í.kkRed iw.kk±dksa dk xq.kuiQy D;k gS \

6 Í.kkRed iw.kk±dksa dk xq.kuiQy D;k gksxk \
blosQ vfrfjDr ge ;g Hkh ns[krs gSa fd mi;qZDr (a) vkSj (c)

esa xq.kk fd, x, iw.kk±dksa dh la[;k le gS (Øe'k% nks vkSj pkj) vkSj
(a) ,oa (c) esa izkIr xq.kuiQy /ukRed iw.kk±d gSa A (b) ,oa (d) esa xq.kk
fd, x, Í.kkRed iw.kk±dksa dh la[;k fo"ke gS A vkSj (b) ,oa (d) esa
izkIr xq.kuiQy Í.kkRed iw.kk±d gaS A

bl izdkj] ge ikrs gSa fd xq.kk fd, tkus okys Í.kkRed iw.kk±dksa dh
la[;k ;fn le gS] rks xq.kuiQy /ukRed gS vkSj ;fn xq.kk fd, tkus
okys Í.kkRed iw.kk±dksa dh la[;k fo"ke gS] rks xq.kuiQy ,d
Í.kkRed iw.kk±d gS A
izR;sd izdkj osQ ik¡p vkSj mnkgj.k nsdj bl dFku dh iqf"V dhft,A

lksfp,] ppkZ dhft, vkSj fyf[k,

(i) xq.kuiQy (–9) × (–5) × (– 6)×(–3) /ukRed gS] tcfd xq.kuiQy (–9) × ( –5) × 6 × (–3)

Í.kkRed gSA D;ksa \

(ii) xq.kuiQy dk fpÉ D;k gksxk] ;fn ge fuEufyf[kr dks ,d lkFk xq.kk djrs gaS\

(a) vkB Í.kkRed iw.kk±d ,oa rhu /ukRed iw.kk±d

(b) ik¡p Í.kkRed iw.kk±d vkSj pkj  /ukRed iw.kk±d

,d fo'ks"k fLFkfr

fuEufyf[kr dFkuksa ,oa ifj.kkeh xq.kuiQyksa
ij fopkj dhft, %

(–1) × (–1) = +1

(–1) × (–1) × (–1) = –1

(–1) × (–1) × (–1) × (–1)  = +1

(–1) × (–1) × (–1) × (–1) × (–1) = –1

bldk vFkZ ;g gqvk fd ;fn iw.kk±d
(–1) dks le la[;k ckj xq.kk fd;k tkrk gS
rks xq.kuiQy +1 gS vkSj ;fn iw.kk±d (–1)

dks fo"ke la[;k ckj xq.kk fd;k tkrk gS rks
xq.kuiQy –1 gS A vki Åij fn, dFku esa
(–1) ds ;qXe cukdj bldh tk¡p dj
ldrs gSa A iw.kk±dksa dk xq.kuiQy Kkr djus
esa ;g cgqr mi;ksxh gS A

Euler lcls igys xf.krK Fks
ftUgksaus viuh iqLrd Ankitung

zur Algebra (1770) esa ;g fl¼
djus dk iz;kl fd;k fd

(–1) × (–1) = 1 gksrk gSA
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(c) (–1) dks ckjg ckj
(d) (–1) dks 2m ckj] tgk¡ m ,d izkÑr la[;k gS A

1.5  iw.kk±dksa osQ xq.ku osQ xq.k

1.5.1  xq.ku osQ varxZr laòr

1. fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft,%

dFku fu"d"kZ

(–20) × (–5) = 100 xq.kuiQy ,d iw.kk±d gS

(–15) × 17 = – 255 xq.kuiQy ,d iw.kk±d gS

(–30) × 12 = _____

(–15) × (–23) = _____

(–14) × (–13) = _____

12 × (–30) = _____

vki D;k ns[krs gSa \ D;k vki ,d ,slk iw.kk±d ;qXe Kkr dj ldrs gSa ftldk xq.kuiQy ,d
iw.kk±d ugha gS \ ugha] blls gesa ;g Kkr gksrk gS fd nks iw.kk±dksa dk xq.kuiQy iqu% ,d iw.kk±d
gh gksrk gS A vr% ge dg ldrs gSa fd iw.kk±d xq.ku osQ varxZr lao`r gksrs gSa A

O;kid :i esa]

lHkh iw.kk±dksa a rFkk b osQ fy, a × b ,d iw.kk±d gksrk gS A

ik¡p vkSj iw.kk±d ;qXeksa osQ xq.kuiQy Kkr dhft, vkSj mi;qZDr dFku dks lR;kfir dhft, A

1.5.2  xq.ku dh Øefofues;rk

ge tkurs gSa fd iw.kZ la[;kvksa osQ fy, xq.ku Øefofues; gksrk gS A D;k ge dg ldrs gSa fd
iw.kk±dksa osQ fy, Hkh xq.ku Øefofues; gS \

fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft,%

dFku 1 dFku 2 fu"d"kZ
3 × (– 4) = –12 (– 4) × 3 = –12 3 × (– 4) = (– 4) × 3

(–30) × 12 = _____ 12 × (–30) = _____

(–15) × (–10) = 150 (–10) × (–15) = 150

(–35) × (–12) = _____ (–12) × (–35) =

(–17) × 0 = _____

__________ = _____ (–1) × (–15) =
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vki D;k ns[krs gSa \ mi;qZDr mnkgj.k laosQr djrs gSa fd iw.kk±dksa osQ fy, xq.ku Øefofues; gS A
bl izdkj osQ ik¡p vkSj mnkgj.k fyf[k, ,oa lR;kiu dhft, A
O;kid :i esa] fdUgha nks iw.kk±dksa a rFkk b osQ fy,]

a × b = b × a

1.5.3  'kwU; ls xq.ku

ge tkurs gS fd tc fdlh iw.kZ la[;k dks 'kwU; ls xq.kk fd;k tkrk gS] rks xq.kuiQy osQ :i esa
'kwU; izkIr gksrk gS A Í.kkRed iw.kk±dksa ,oa 'kwU; osQ fuEufyf[kr xq.kuiQyksa dks nsf[k, A igys fd,
x, iSVuks± osQ vk/kj ij ge bUgsa izkIr djrs gSa A

(–3) × 0 = 0

0 × (– 4) = 0

– 5 × 0 = _____

0 × (– 6) = _____

;g lkj.kh n'kkZrh gS fd ,d Í.kkRed iw.kk±d vkSj 'kwU; dk xq.kuiQy 'kwU; gksrk gS A O;kid
:i esa] fdlh Hkh iw.kk±d a osQ fy,]

a × 0 = 0 × a = 0

1.5.4  xq.kukRed rRled
ge tkurs gS fd iw.kZ la[;kvksa osQ fy, 1 xq.kukRed rRled (multiplicative identity) gS A

tk¡p dhft, fd 1 iw.kk±dksa osQ fy, Hkh xq.kukRed rRled gS A 1 osQ lkFk iw.kk±dksa osQ
fuEufyf[kr xq.kuiQyksa dks nsf[k, %

(–3) × 1 = –3 1 × 5 = 5

(– 4) × 1 = _____ 1 × 8 = _____

1 × (–5) = _____ 3 × 1 = _____

1 × (– 6) = _____ 7 × 1 = _____

;g n'kkZrk gS fd 1 iw.kk±dksa osQ fy, Hkh xq.kukRed rRled gS A
O;kid :i esa] fdlh Hkh iw.kk±d a osQ fy,] ge ikrs gSa fd

a × 1 = 1 × a = a

;fn fdlh Hkh iw.kk±d dks –1ls xq.kk fd;k tk,] rks D;k gksrk gS \ fuEufyf[kr dks iwjk dhft,%
(–3) × (–1) = 3

3 × (–1) = –3

(– 6) × (–1) = _____

(–1) × 13 = _____

(–1) × (–25) = _____

18 × (–1) = _____

vki D;k ns[krs gSa \

D;k ge dg ldrs gSa fd –1 iw.kk±dksa osQ fy, xq.kukRed rRled gSs \ ughaA

iw.kk±dksa ds fy, 'kwU; ;ksT; rRled gS] tcfd 1
xq.kukRed rRled gS A tc fdlh iw.kk±d a dks  (–1)

ls xq.kk fd;k tkrk gS] rks gesa ml iw.kk±d dk ;ksT;
izfrykse izkIr gksrk gS] vFkkZr~

 a × (–1) = (–1) × a = – a gksrk gSA
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1.5.5  xq.ku lkgp;Z xq.k

–3, –2 vkSj 5 dks yhft, A
[(–3) × (–2)] × 5 vkSj  (–3) × [(–2) × 5] ij fopkj dhft, A

izFke fLFkfr esa]  (–3) ,oa (–2) dks feykdj ,d lewg cuk;k x;k gS vkSj
nwljh fLFkfr esa] (–2) ,oa 5 dks feykdj ,d lewg cuk;k x;k gS A
ge ikrs gSa fd  [(–3) × (–2)] × 5 = 6 × 5 = 30

vkSj (–3) × [(–2) × 5] = (–3) × (–10) = 30

bl izdkj] nksuksa gh fLFkfr;ksa esa ge ,d gh mÙkj izkIr djrs gSa A
vr%] [(–3) × (–2)] × 5 = (–3) × [(–2) × 5]

fuEufyf[kr ij fopkj dhft, vkSj xq.kuiQyksa dks iwjk dhft,%
[7 × (– 6)] × 4 = __________ × 4 = __________

7 × [(– 6) × 4] = 7 × __________ = __________

D;k [7 × (– 6)] × 4 = 7 × [(– 6) × (4)] gS\
D;k  iw.kk±dksa osQ fofHkUu izdkj osQ lewgksa ls xq.kuiQy izHkkfor gksrk gS \
O;kid :i esa] fdUgha rhu iw.kk±dksa a, b rFkk c osQ fy,]

(a × b) × c = a × (b × c)

a, b vkSj c es ls izR;sd osQ fy, ik¡p eku yhft, vkSj bl xq.k dk lR;kiu dhft, A
vr% iw.kZ la[;kvksa dh rjg rhu iw.kk±dksa dk xq.kuiQy muosQ lewg cukus ij fuHkZj ugha djrk
gS vkSj ;g iw.kk±dksa osQ fy, xq.ku dk lkgp;Z xq.k dgykrk gS A

1.5.6  forj.k xq.k

ge tkurs gSa fd

16 × (10 + 2) = (16 × 10) + (16 × 2) [;ksx ij xq.ku dk forj.k fu;e]

vkb, tk¡p djrs gSa D;k ;g iw.kk±dksa osQ fy, Hkh lR; gS \ fuEufyf[kr dks nsf[k,%
(a) (–2) × (3 + 5) = –2 × 8 = –16

vkSj [(–2) × 3] + [(–2) × 5] = (– 6) + (–10) = –16

vr %] (–2) × (3 + 5) = [(–2) × 3] + [(–2) × 5]

(b) (– 4) × [(–2) + 7] = (– 4) × 5 = –20

vkSj [(– 4) × (–2)] + [(– 4) × 7] =  8  + (–28)  = –20

vr %] (– 4) × [(–2) + 7]  = [(– 4) × (–2)] + [(– 4) × 7]

(c) (– 8) × [(–2) + (–1)] = (– 8) × (–3) = 24

vkSj [(– 8) × (–2)] + [(– 8) × (–1)] =  16  + 8  = 24

blfy,]  (– 8) × [(–2) + (–1)]  = [(– 8) × (–2)] + [(– 8) × (–1)]

D;k ge dg ldrs gSa fd iw.kk±dksa osQ fy, Hkh ;ksx ij xq.ku dk forj.k fu;e lR; gS \ gk¡
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O;kid :i esa] fdUgha rhu iw.kk±dksa  a, b vkSj c osQ fy,]

a × (b + c) = a × b + a × c

a, b vkSj c esa ls izR;sd osQ fy, de ls de ik¡p fofHkUu eku yhft, vkSj mi;qZDr forj.k xq.k
dks lR;kfir dhft, A

(i) D;k 10 × [(6 + (–2)] = 10 × 6 + 10 × (–2)?

(ii) D;k (–15) × [(–7) + (–1)] = (–15) × (–7) + (–15) × (–1)?

vc fuEufyf[kr ij fopkj dhft, %
D;k ge dg ldrs gSa fd 4 × (3 – 8) = 4 × 3 – 4 × 8 gS\
vkb, bldh tk¡p djsa %

4 × (3 – 8) = 4 × (–5) = –20

4 × 3 – 4 × 8 = 12  – 32 = –20

blfy,, 4 × (3 – 8) = 4 × 3 – 4 × 8 gSA
fuEufyf[kr ij fopkj dhft, %

( –5) × [( – 4)  – ( – 6)] = ( –5) × 2 =  –10

[( –5) × ( – 4)]  – [ ( –5) × ( – 6)]  = 20  – 30 =  –10

vr %] ( –5) × [( – 4)  – ( – 6)] = [( –5) × ( – 4)]  – [ ( –5) × ( – 6)]

( –9) × [ 10  – ( –3)] vkSj [( –9) × 10 ]  – [ ( –9) × ( –3)]

osQ fy, bl dFku dh tk¡p dhft, A
vki ik,¡xs fd ;s Hkh leku gSa A
O;kid :i esa fdUgha Hkh rhu iw.kk±dksa a, b vkSj c osQ fy,,

a × (b – c) = a × b – a × c

a, b vkSj c esa ls izR;sd osQ fy, de ls de ik¡p eku yhft, vkSj bl xq.k dks lR;kfir
dhft, A

(i) D;k 10 × (6 – (–2)] = 10 × 6 – 10 × (–2) gS\

(ii) D;k (–15) × [(–7) – (–1)] = (–15) × (–7) – (–15) × (–1) gS\

1.5.7  xq.ku dks vklku cukuk

fuEufyf[kr ij fopkj dhft, %

(i)  (–25) × 37 × 4 dks ge [(–25) × 37] × 4 = (– 925)× 4 = –3700 osQ :i esa Kkr dj
ldrs gSa A

iz;kl dhft,

iz;kl dhft,
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vFkok ge bls bl izdkj Hkh dj ldrs gSa %
(–25) × 37 × 4 = (–25) × 4 × 37 = [(–25) × 4] × 37 = (–100) × 37 = –3700

dkSu&lh fof/ vklku gS \

Li"V :i ls nwljh fof/ vklku gS] D;ksafd (–25) dks 4 ls xq.kk djus ij –100 izkIr gksrk
gS] ftls 37 ls xq.kk djuk vklku gS A è;ku nhft, nwljh fof/ esa iw.kk±dkas dh
Øefofues;rk vkSj lgpkfjrk lfEefyr gSa A

bl izdkj] ge ns[krs gSa fd iw.kk±dksa dh Øefofues;rk] lgpkfjrk vkSj forj.krk] ifjdyu
dks ljy cukus esa gekjh lgk;rk djrh gSa A vkb, blls vkxs vkSj ns[ksa fd bu xq.kksa dk
mi;ksx djrs gq, oSQls ifjdyuksa dks vklku cuk;k tk ldrk gS A

(ii) 16 × 12 Kkr dhft,A

16 × 12 dks 16 × (10 + 2) osQ :i esa fy[kk tk ldrk gS A
16 × 12 =   16 × (10 + 2)  =  16 × 10 + 16 × 2 = 160 + 32 = 192

(iii) (–23) × 48 = (–23) × [50 – 2]  = (–23) × 50 – (–23) × 2 = (–1150) – (– 46)

= –1104

(iv) (–35) × (–98) = (–35) × [(–100) + 2] = (–35) × (–100) + (–35) × 2

= 3500 + (–70) = 3430

(v) 52 × (– 8) + (–52) × 2

(–52) × 2 dks  52 × (–2) osQ :i esa Hkh fy[kk tk ldrk gSA

blfy, , 52 × (– 8) + (–52) × 2 = 52 × (– 8) + 52 × (–2)

= 52 × [(– 8) + (–2)] = 52 × [(–10)] = –520

forj.k xq.k dk mi;ksx djrs gq,] (– 49) × 18; (–25) × (–31);

70 × (–19) + (–1) × 70 osQ eku Kkr dhft,A

mnkgj.k 2 fuEufyf[kr esa ls izR;sd xq.kuiQy dks Kkr dhft, %

(i) (–18) × (–10) × 9 (ii) (–20) × (–2) × (–5) × 7

(iii) (–1) × (–5) ×  (– 4) × (– 6)

gy
(i) (–18) × (–10) × 9 = [(–18) × (–10)] × 9 = 180 × 9 = 1620

(ii) (–20) × (–2) × (–5) × 7 = – 20 × (–2 × –5) × 7 = [–20 × 10] × 7 = – 1400

(iii) (–1) × (–5) ×  (– 4) × (– 6) = [(–1) × (–5)] × [(– 4) × (– 6)] = 5 × 24 = 120

mnkgj.k 3 lR;kfir dhft,

(–30) × [13 + (–3)] =  [(–30) × 13] + [(–30) × (–3)]

iz;kl dhft,
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gy (–30) × [13 + (–3)] = (–30) × 10 = –300

[(–30) × 13] + [(–30) × (–3)]  = –390 + 90 = –300

blfy,, (–30) × [13 + (–3)] =  [(–30) × 13] + [(–30) × (–3)]

mnkgj.k 4 15 iz'uksa okys ,d d{kk VsLV esa] izR;sd lgh mÙkj osQ fy, 4 vad fn, tkrs
gSa vkSj izR;sd xyr mÙkj osQ fy, (&2) vad fn, tkrs gSaA (i) xq#izhr lHkh
iz'uksa dks gy djrh gS] ijarq mlosQ mÙkjksa esa ls osQoy 9 lgh gSaA mlus oqQy
fdrus vad izkIr fd, gSa \ (ii) mlosQ ,d fe=k osQ osQoy 5 mÙkj lgh gSa A
ml fe=k osQ }kjk izkIr vad fdrus gSa\

gy
(i) ,d lgh mÙkj osQ fy, fn, tkus okys vad = 4

blfy, 9 lgh mÙkjksa osQ fy, fn, x, vad = 4 × 9 = 36

,d xyr mÙkj osQ fy, fn, tkus okys vad = –2

blfy, 6 (= 15 – 9) xyr mÙkjksa osQ fy, fn, tkus okys vad = (–2) × 6 = –12

blfy,] xq#izhr }kjk izkIr fd, x, vad = 36 + ( –12) = 24

(ii) ,d lgh mÙkj osQ fy, fn, tkus okys vad = 4

bl izdkj] 5 lgh mÙkjksa osQ fy, fn, x, vad = 4 × 5 = 20

,d xyr mÙkj osQ fy, fn, tkus okys vad = (–2)

vr %] 10 (=15 – 5) xyr mÙkjksa osQ fy, fn, tkus okys vad = (–2) × 10 = –20

blfy,] xq#izhr osQ fe=k }kjk izkIr fd, x, vad = 20 + ( –20) = 0

mnkgj.k 5 eku yhft, fd ge i`Foh ls mQij dh nwjh dks /ukRed iw.kk±d ls fu:fir
djrs gSa vkSj i`Foh ls uhps dh nwjh dks Í.kkRed iw.kkZad ls fu:fir djrs gSa]
rks fuEufyf[kr osQ mÙkj nhft, %

(i) ,d mRFkkid (elevator) fdlh [kku dwid es 5 m izfr feuV dh nj ls uhps tkrk gS A
,d ?kaVs i'pkr~ mldh fLFkfr D;k gksxh \

(ii) ;fn og Hkwfe ls 15 m mQij ls uhps tkuk 'kq: djrk gS] rks 45 feuV ckn mldh fLFkfr
D;k gksxh \

gy
(i) D;ksafd mRFkkid uhps dh vksj tk jgk gS] blfy, blosQ }kjk r; dh xbZ nwjh dks

Í.kkRed iw.kk±d ls fu:fir fd;k tk,xk A
,d feuV esa mRFkkid dh fLFkfr esa ifjorZu  = –5 m

60 feuV i'pkr~ mRFkkid dh fLFkfr esa ifjorZu = (–5) × 60 = – 300 m, vFkkZr~
Hkwfe dh lrg ls 300 m uhps A

(ii) 45 m esa mRFkkid dh fLFkfr esa ifjorZu = (–5) × 45 = –225 m

blfy,] mRFkkid dh vafre fLFkfr = –225 + 15 = –210 m, vFkkZr~ Hkwfe dh lrg ls
210 m uhps A
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iz'ukoyh 1.3

1. fuEufyf[kr xq.kuiQyksa dks Kkr dhft, %
(a) 3 × (–1) (b) (–1) × 225

(c) (–21) × (–30) (d) (–316) × (–1)

(e) (–15) × 0 × (–18) (f) (–12) × (–11) × (10)

(g) 9 × (–3) × (– 6) (h) (–18) × (–5) × (– 4)

(i) (–1) × (–2) × (–3) × 4 (j) (–3) × (–6) × (–2) × (–1)

2. fuEufyf[kr dks lR;kfir dhft, %
(a) 18 × [7 + (–3)] = [18 × 7] + [18 × (–3)]

(b) (–21) × [(– 4) + (– 6)] = [(–21) × (– 4)] + [(–21) × (– 6)]

3. (i) fdlh Hkh iw.kk±d  a osQ fy,] (–1) × a fdlosQ leku gS ?
(ii) og iw.kk±d Kkr dhft,] ftldk (–1)  osQ lkFk xq.kuiQy gS %

(a) –22 (b) 37 (c) 0

4. (–1) × 5 ls vkjaHk djosQ fofHkÂ xq.kuiQyksa }kjk dksbZ iSVuZ n'kkZrs gq, (–1) × (–1) = 1 dks
fu:fir dhft, A

5. mfpr xq.kksa dk mi;ksx djrs gq,] xq.kuiQy Kkr dhft, %
(a) 26 × (– 48) + (– 48) × (–36) (b) 8 × 53 × (–125)

(c) 15  × (–25) × (– 4) × (–10) (d) (– 41) × 102

(e) 625 × (–35) + (– 625) × 65 (f) 7 × (50 – 2)

(g) (–17) ×  (–29) (h) (–57) × (–19) + 57

6. fdlh fgehdj.k (BaMk) izfØ;k esa] dejs osQ rkieku dks 40°C ls] 5°C izfr ?kaVs dh nj
ls de djus dh vko';drk gS A bl izfØ;k osQ 'kq: gksus osQ 10 ?kaVs ckn] dejs dk
rkieku D;k gksxk \

7. nl iz'uksa okys ,d d{kk VsLV esa izR;sd lgh mÙkj osQ fy, 5 vad fn, tkrs gSa vkSj
izR;sd xyr mÙkj osQ fy, (–2) vad fn, tkrs gSa ,oa iz;Ru ugha fd, x, iz'uksa osQ fy,
'kwU; fn;k tkrk gS A
(i) eksgu pkj iz'uksa dk lgh vkSj N% iz'uksa dk xyr mÙkj nsrk gS A mlosQ }kjk izkIr

vad fdrus gSa \
(ii) js'kek osQ ik¡p mÙkj lgh gSa vkSj ik¡p mÙkj xyr gS A mlosQ }kjk izkIr vad fdrus

gSa \
(iii) ghuk us oqQy lkr iz'u fd, gSa muesa ls nks dk mÙkj lgh gS vkSj ik¡p dk mÙkj xyr

gS A rks mls fdrus vad izkIr gksrs gSa \

8. ,d lhesaV oaQiuh dks li+ sQn lhesaV cspus ij ` 8 izfr cksjh dh nj ls ykHk gksrk gS vkSj

LysVh (Grey) jax dh lhesaV cspus ij ` 5 izfr cksjh dh nj ls gkfu gksrh gS A
(a) fdlh eghus esa og oaQiuh 3000 cksfj;k¡ li+ sQn lhesaV dh vkSj 5000 cksfj;k¡ LysVh

lhesaV dh csprh gS A mldk ykHk vFkok gkfu D;k gS \
(b) ;fn csph xbZ LysVh lhesaV dh cksfj;ksa dh la[;k 6400 gS] rks oaQiuh dks LysVh lhesaV

dh fdruh cksfj;k¡ cspuh pkfg,] rkfd mls u rks ykHk gks vkSj uk gh gkfu \
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9. fuEufyf[kr dks lR; dFku esa ifjo£rr djus osQ fy,] fjDr LFkku dks ,d iw.kk±d ls
izfrLFkkfir dhft, %
(a) (–3) × _____ = 27           (b) 5 × _____ = –35

(c) _____ × (– 8) =  –56 (d) _____ × (–12) = 132

1.6  iw.kk±dksa dk foHkktu
ge tkurs gSa fd foHkktu] xq.kk dh foijhr lafØ;k gS A vkb, iw.kZ la[;kvksa osQ fy, ,d mnkgj.k ns[ksa%

D;ksafd 3 × 5 = 15 gS] blfy, 15 ÷ 5 = 3 vkSj 15 ÷ 3 = 5 gSA

blh izdkj, 4 × 3 = 12 ls 12 ÷ 4 = 3  ,oa 12 ÷ 3 = 4 izkIr gksrk gS A

bl izdkj] ge dg ldrs gSa fd iw.kZ la[;kvksa osQ izR;sd xq.ku dFku osQ fy, nks foHkktu
;k Hkkx] dFku gSa A

D;k vki iw.kk±dksa osQ fy, xq.ku dFku ,oa laxr Hkkx dFkuksa dks fy[k ldrs gSa \

l fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft, A

xq.ku dFku

2 × (– 6) = (–12)

(– 4) × 5 = (–20)

(– 8) × (–9) = 72

(–3) × (–7) = _____

(– 8) × 4 = ____

5 × (– 9) = _____

(–10) × (–5) =

laxr Hkkx dFku

(–12) ÷ (– 6) = 2         ,     (–12) ÷ 2 = (– 6)

(–20) ÷ (5) = (– 4)      ,     (–20) ÷ (– 4) = 5

72 ÷ _____ = _____  ,     72 ÷ _____ = _____

_____ ÷ (–3) = ____ , _____________

_____________        , _____________

_____________        , _____________

_____________        , _____________

mi;qZDr ls ge ns[krs gSa fd
(–12) ÷ 2 = (– 6) (–20) ÷ (5) = (– 4)

(–32) ÷ 4 = – 8 (– 45) ÷ 5 = – 9

ge ns[krs gSa fd tc ge ,d Í.kkRed iw.kk±d dks /ukRed
iw.kk±d ls Hkkx nsrs gSa] rks ge mUgsa iw.kZ la[;kvksa osQ :i esa Hkkx
nsrs gSa vkSj mlosQ i'pkr~ HkkxiQy ls igys Í.k fpÉ (–) j[k nsrs
gSaA
l ge ;g Hkh ns[krs gSa fd

72  ÷  (–8) = –9 vkSj 50 ÷  (–10) = –5

72  ÷  (–9) = – 8 50  ÷  (–5) = –10

bl izdkj] ge dg ldrs gSa fd tc ge ,d /ukRed iw.kk±d dks ,d Í.kkRed iw.kk±d ls
Hkkx nsrs gSa] rks loZizFke ge mUgsa iw.kZ la[;kvksa osQ :i esa Hkkx nsrs gSa vkSj mlosQ i'pkr~ HkkxiQy
osQ lkeus Í.k fpÉ (&) j[k nsrs gSaA

Kkr dhft, :

(a) (–100) ÷ 5 (b) (–81) ÷ 9

(c) (–75) ÷  5 (d) (–32) ÷ 2

iz;kl dhft,
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O;kid :i esa] fdUgha nks /ukRed iw.kk±dksa  a rFkk b osQ fy,]

a ÷  (–b) = (– a) ÷  b, tgk¡ b ≠ 0

Kkr dhft, :   (a)  125 ÷ (–25)      (b) 80 ÷ (–5)      (c) 64 ÷ (–16)

l var esa] ge ns[krs gSa fd

(–12)  ÷  (– 6) = 2; (–20)  ÷  (– 4) = 5; (–32)  ÷  (– 8) = 4; (– 45)  ÷  (–9) = 5

bl izdkj] ge dg ldrs gSa fd tc ge ,d Í.kkRed iw.kk±d dks ,d Í.kkRed iw.kk±d
ls Hkkx nsrs gSa] rks loZizFke ge mUgsa iw.kZ la[;kvksa osQ :i esa Hkkx nsrs gSa vkSj mlosQ i'pkr~
HkkxiQy ls igys /ukRed fpÉ (+) j[k nsrs gSaA

O;kid :i esa] fdUgha nks Í.kkRed iw.kk±dksa  a rFkk b osQ fy,]

(– a) ÷  (– b) = a ÷  b, tgk¡  b ≠ 0 gSA

Kkr dhft, :     (a) (–36)  ÷  (– 4)           (b) (–201)  ÷  (–3)           (c) (–325)  ÷  (–13)

1.7 iw.kk±dksa osQ Hkkx osQ xq.k
fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft, %

vki D;k ns[krs gSa \ ge ns[krs gSa fd iw.kk±d Hkkx osQ varxZr lao`r ugha gSa A viuh vksj ls
ik¡p vkSj mnkgj.k ysrs gq,] bl dFku dh lR;rk osQ fy, mfpr dkj.k crkb, A

l ge tkurs gSa fd iw.kZ la[;kvksa osQ fy, Hkkx Øefofues; ugha gS A vkb, iw.kk±dksa osQ fy, Hkh
bldh tk¡p djsaA

vki lkj.kh ls ns[k ldrs gSa fd (– 8) ÷ (– 4) ≠ (– 4) ÷ (– 8) gSA

iz;kl dhft,

iz;kl dhft,

D;k ge dg ldrs gSa fd (– 48) ÷ 8 = 48 ÷ (– 8)? vkb, tk¡p djrs gSa A ge tkurs gSa fd
(– 48) ÷ 8 = – 6 vkSj 48  ÷ (– 8) = – 6A blfy, (– 48) ÷ 8 = 48 ÷ (– 8)A
fuEufyf[kr ds fy, bldh tk¡p dhft,
(i) 90 ÷ (– 45) vkSj (–90) ÷ 45 (ii)   (–136) ÷ 4 vkSj 136 ÷ (– 4)

dFku fu"d"kZ dFku fu"d"kZ

(– 8) ÷ (– 4) = 2 ifj.kke ,d iw.kk±d gS

(– 4) ÷ (– 8) = ifj.kke ,d iw.kk±d ugha gS

(– 8) ÷ 3 = 
8

3

−
________________

3 ÷ (– 8) = 
3

8−
________________
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D;k (– 9) ÷ 3 vkSj 3 ÷ (– 9) ,d leku gSa \

D;k (– 30) ÷ (– 6) vkSj (– 6) ÷ (– 30) ,d leku gSa \

D;k ge dg ldrs gSa fd iw.kk±dksa osQ fy, Hkkx Øefofues; gS \

ugha A vki ik¡p vkSj iw.kk±d ;qXe ysdj bls lR;kfir dj ldrs gSa A

l iw.kZ la[;kvksa dh rjg] fdlh Hkh iw.kk±d dks 'kwU; ls Hkkx djuk vFkZghu gS vkSj 'kwU;srj
iw.kk±d ls 'kwU; dks Hkkx nsus ij 'kwU; izkIr gksrk gS] vFkkZr~ fdlh Hkh iw.kk±d  a osQ fy,
a ÷ 0 ifjHkkf"kr ugha gS A ijarq 0 ÷ a = 0,  a ≠     0 osQ fy, gSA

l tc ge fdlh iw.kZ la[;k dks 1 ls Hkkx nsrs gSa] rks gesa ogh iw.kZ la[;k izkIr gksrh gS A vkb,
bldh tk¡p djrs gSa fd D;k ;g Í.kkRed iw.kk±dksa osQ fy, Hkh lR; gS A

fuEufyf[kr dks nsf[k, %
(– 8) ÷ 1 = (– 8) (–11) ÷ 1 = –11 (–13) ÷ 1 = –13

(–25) ÷ 1 = ____ (–37) ÷ 1 = ____ (– 48) ÷ 1 = ____

;g n'kkZrk gS fd Í.kkRed iw.kk±d dks 1 ls Hkkx nsus ij ogh Í.kkRed iw.kkZd izkIr gksrk
gS A vr% fdlh Hkh iw.kkZd dks 1 ls Hkkx nsus ij ogh iw.kk±d izkIr gksrk gS A O;kid :i esa]
fdlh Hkh iw.kk±d a osQ fy, a ÷ 1 = a

l fdlh iw.kk±d dks (&1) ls Hkkx nsus ij D;k gksrk gS \ fuEufyf[kr lkj.kh dks iwjk dhft, %
(– 8) ÷ (–1) = 8 11 ÷ (–1) = –11 13 ÷ (–1) = ____

(–25) ÷ (–1) = ____ (–37) ÷ (–1) = ____ – 48 ÷ (–1) = ____

vki D;k ns[krss gSa \
ge dg ldrs gSa fd fdlh Hkh iw.kk±d dks (&1) ls Hkkx nsus ij ogh iw.kk±d izkIr ugha
gksrk gS A

l D;k ge dg ldrs gS a fd [(–16) ÷ 4] ÷ (–2)  ,oa (–16) ÷ [4 ÷ (–2)] leku gSa \
ge tkurs gSa fd [(–16) ÷ 4] ÷ (–2) = (– 4) ÷ (–2) = 2

vkSj (–16) ÷ [4 ÷ (–2)] = (–16) ÷ (–2) = 8

vr%] [(–16) ÷ 4] ÷ (–2) ≠ (–16) ÷ [4 ÷ (–2)]

D;k vki dg ldrs gSa fd iw.kk±dksa osQ fy, Hkkx lkgp;Z gS ugha!
viuh vksj ls ik¡p vU; mnkgj.k ysdj bls lR;kfir dhft, A

mnkgj.k 6 fdlh VsLV esa izR;sd lgh mÙkj osQ fy, (+5) vad fn,
tkrs gSa vksj izR;sd xyr mÙkj osQ fy, (–2) vad fn,
tkrs gSa A  (i) jkf/dk us lHkh iz'uksa osQ mÙkj fn, vkSj 30
vad izkIr fd,] tcfd mlosQ 10 mÙkj lgh ik, x, A
(ii) t; us Hkh lHkh iz'uksa osQ mÙkj fn, vkSj mlus (–12) vad izkIr fd,]
tcfd mlosQ pkj mÙkj lgh ik x, x, A muesa ls izR;sd us fdrus iz'uksa osQ
mÙkj xyr fn, \

D;k fdlh Hkh iw.kk±d a osQ fy,
(i) 1 ÷ a = 1 gS ?

(ii) a ÷ (–1) = – a gS ?

a osQ fofHkUu ekuksa osQ fy, budh
tk¡p dhft,A

iz;kl dhft,
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gy

(i) ,d lgh mÙkj osQ fy, fn, x, vad = 5

vr%] 10 lgh mÙkjksa osQ fy, fn, x, vad = 5 × 10 = 50

jkf/dk osQ }kjk izkIr fd, x, vad = 30

xyr mÙkjksa osQ fy, izkIrkad = 30 – 50 = – 20

,d xyr mÙkj osQ fy, fn, x, vad = (–2)

blfy,] xyr mÙkjksa dh la[;k = (–20) ÷ (–2) = 10

(ii) pkj lgh mÙkjksa osQ fy, fn, x, vad = 5 × 4 = 20

t; }kjk izkIr fd, x, vad = –12

xyr mÙkjksa osQ fy, izkIrkad  = –12 – 20 = – 32

blfy,] xyr mÙkjksa dh la[;k  = (–32) ÷ (–2) = 16

mnkgj.k 7 dksbZ nqdkunkj ,d isu cspus ij ` 1 dk ykHk v£tr djrh gS vkSj vius
iqjkus LVkWd dh isaflyksa dks csprs gq, 40 iSls izfr isafly dh gkfu mBkrh gS A

(i) fdlh fof'k"V eghus esa mlus ` 5 dh gkfu mBkbZ A
bl vof/ esa mlus 45 isu csps A crkb, bl vof/ esa mlus fdruh isaflysa cspha A

(ii) vxys eghus esa mls u rks ykHk gqvk vkSj u gh gkfu gqbZA ;fn bl eghus esa mlus 70 isu
csps] rks mlus fdruh isaflysa cspha \

gy
(i) ,d isu dks cspus ij v£tr ykHk =  ` 1

45 isuksa dks cspus ij v£tr ykHk = ` 45

ftls ge  + ` 45 ls fu£n"V djrs gSa A
nh gqbZ oqQy gkfu = ` 5 ftls – ` 5 ls fu£n"V djrs gSa A

v£tr ykHk + mBkbZ xbZ gkfu = oqQy gkfu
blfy, mBkbZ xbZ gkfu = oqQy gkfu – v£tr ykHk
=  ` (– 5 – 45) = ` (–50) = –5000 iSls
,d isafly dks cspus ls mBkbZ xbZ gkfu =  40 iSls ftls ge  – 40 iSls osQ :i esa fy[krs gSa A
blfy, csph xbZ isaflyksa dh la[;k  = (–5000) ÷ (– 40) = 125

(ii) vxys eghus esa u rks ykHk gqvk vkSj u gh gkfu gqbZ A
blfy, v£tr ykHk + mBkbZ xbZ gkfu = 0

vFkkZr~ v£tr ykHk = – mBkbZ xbZ gkfu
vc] 70 isuksa dh cspus ls v£tr YkkHk = ` 70

blfy, isaflyksa dks cspus ls mBkbZ xbZ gkfu =  ` 70] ftls ge – ` 70 vFkkZr~  – 7000 iSls
ls n'kkZrs gSaA
csph xbZ isaflyksa dh oqQy la[;k  = (–7000) ÷ (– 40) = 175 isaflysa
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iz'ukoyh 1.4

1. fuEufyf[kr esa ls izR;sd dk eku Kkr dhft, %
(a) (–30) ÷ 10 (b) 50 ÷ (–5) (c) (–36) ÷ (–9)

(d) (– 49) ÷ (49) (e) 13 ÷ [(–2) + 1] (f) 0 ÷ (–12)

(g) (–31) ÷ [(–30) + (–1)]

(h) [(–36) ÷ 12] ÷ 3 (i) [(– 6) + 5)] ÷ [(–2) + 1]

2. a, b vkSj  c osQ fuEufyf[kr ekuksa esa ls izR;sd osQ fy,] a ÷ (b + c) ≠ (a ÷ b) + (a ÷ c)

dks lR;kfir dhft,
(a) a = 12, b = – 4, c = 2 (b) a = (–10), b = 1, c = 1

3. fjDr LFkkuksa dh iw£r dhft, %
(a) 369 ÷ _____ = 369 (b) (–75) ÷ _____ = –1

(c) (–206) ÷ _____ = 1 (d) – 87 ÷ _____ = 87

(e) _____ ÷ 1 = – 87 (f) _____ ÷ 48 = –1

(g) 20 ÷ _____ = –2 (h) _____ ÷ (4) = –3

4. ik¡p ,sls iw.kk±d ;qXe (a, b) fyf[k,] rkfd a ÷ b =  –3 gks A ,slk ,d ;qXe (6, –2) gS]
D;ksafd 6 ÷ (–2) = (–3) gSA

5. nksigj 12 cts rkieku 'kwU; ls  10°C mQij Fkk A ;fn ;g vk/h jkr rd  2°C izfr ?kaVs dh
nj ls de gksrk gS] rks fdl le; rkieku 'kwU; ls 8°C uhps gksxk \ vk/h jkr dks rkieku
D;k gksxk \

6. ,d d{kk VsLV esa izR;sd lgh mÙkj osQ fy, (+ 3) vad fn, tkrs gSa vkSj izR;sd xyr mÙkj osQ
fy, (–2) vad fn, tkrs gSa vkSj fdlh iz'u dks gy djus dk iz;Ru ugha djus ij dksbZ vad
ugha fn;k tkrk gS A  (i) jkf/dk us 20 vad izkIr fd, A ;fn mlosQ 12 mÙkj lgh ik, tkrs gSa]
rks mlus fdrus iz'uksa dk mÙkj xyr fn;k gS \ (ii) eksfguh VsLV esa  (–5) vad izkIr djrh gS]
tcfd mlosQ 7 mÙkj lgh ik, tkrs gSa A mlus fdrus iz'uksa dk mÙkj xyr fn;k gS\

7. ,d mRFkkid fdlh [kku dwid esa 6 m izfr feuV dh nj ls uhps tkrk gSA ;fn uhps tkuk
Hkwfe ry ls 10 m mQij ls 'kq: gksrk gS] rks – 350 m igq¡pus esa fdruk le; yxsxk \

geus D;k ppkZ dh ?

1. iw.kk±d] la[;kvksa dk ,d fo'kky laxzg gS ftlesa iw.kZ la[;k,¡ vkSj muosQ Í.kkRed
lfEefyr gSa A budk ifjp; d{kk VI es djk;k x;k FkkA

2. vkius fiNyh d{kk esa iw.kk±dksa dks la[;k js[kk ij fu:fir djus osQ ckjs esa ,oa muosQ ;ksx
vkSj O;odyu osQ ckjs esa vè;;u fd;k gS A

3. vc geus ;ksx ,oa O;odyu }kjk larq"V gksus okys xq.kksa dk vè;;u fd;k gS A
(a) iw.kk±d ;ksx ,oa O;odyu nksuksa osQ fy, lao`Ùk gS A vFkkZr~, a + b vkSj a – b nksuksa iqu%

iw.kkZd gksrs gSa] tgk¡ a vkSj b dksbZ Hkh iw.kk±d gSa A
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(b) iw.kk±dksa osQ fy, ;ksx Øefofues; gS] vFkkZr~ lHkh iw.kk±dksa a rFkk b osQ fy,]
a + b = b + a

(c) iw.kk±dksa osQ fy, ;ksx lkgp;Z gS] vFkkZr~ lHkh iw.kk±dksa a, b rFkk c osQ fy,  (a + b) +

c = a + (b + c) gksrk gSA
(d) ;ksx osQ varxZr iw.kk±d 'kwU; rRled gS] vFkkZr fdlh Hkh iw.kk±d a osQ fy,, a + 0 =

0 + a = a gksrk gSA
4. geus ;g Hkh vè;;u fd;k gS fd iw.kk±dksa dks oSQls xq.kk fd;k tk ldrk gS vkSj geus ik;k

fd ,d /ukRed ,oa ,d Í.kkRed iw.kk±d dk xq.kuiQy ,d Í.kkRed iw.kk±d gS] tcfd
nks Í.kkRed iw.kk±dksa dk xq.kuiQy ,d /ukRed iw.kk±d gS A mnkgj.kr%]  – 2 × 7 = – 14

vkSj – 3 × (– 8) = 24 gSA
5. Í.kkRed iw.kk±dksa dh la[;k le gksus ij mudk xq.kuiQy /ukRed gksrk gS tcfd ;g

la[;k fo"ke gksus ij mudk xq.kuiQy Í.kkRed gksrk gS A
6. iw.kk±d xq.ku osQ varxZr oqQN xq.kksa dks n'kkZrs gSaA

(a) xq.ku osQ varxZr iw.kk±d lao`r gksrs gSa] vFkkZr~ fdUgha nks iw.kk±dksa a rFkk b osQ fy,
a × b ,d iw.kk±d gksrk gS A

(b) iw.kk±dksa osQ fy, xq.ku Øefofues; gksrk gS] vFkkZr~ fdUgha nks iw.kk±dks a rFkk b osQ fy,
a × b = b × a gksrk gSA

(c) xq.ku osQ varxZr iw.kk ±d 1] rRled gS] vFkkZr~ fdlh Hkh iw.kk ±d a osQ fy,
1 × a = a × 1 = a gksrk gSA

(d) iw.kkZdksa osQ fy, xq.ku lkgp;Z gksrk gS] vFkkZr~ fdUgha rhu iw.kk±dksa a, b, rFkk  c osQ fy,]
(a × b) × c = a × (b × c) gksrk gSA

7. ;ksx ,oa xq.ku osQ varxZr iw.kk±d ,d xq.k dks n'kkZrs gSa] ftls forj.k xq.k dgk tkrk gS]
vFkkZr~ fdUgha rhu iw.kk±dksa a, b rFkk c osQ fy,]  a × (b + c) = a × b + a × c gksrk gSA

8. ;ksx ,oa xq.ku osQ varxZr Øefofues;rk] lgpkfjrk vkSj forj.krk osQ xq.k gekjs ifjdyu
dks vklku cukrs gSa A

9. geus ;g Hkh lh[kk gS fd iw.kk±dksa dks oSQls Hkkx fn;k tkrk gS A geus ik;k fd
(a) tc ,d /ukRed iw.kk±d dks ,d Í.kkRed iw.kk±d ls Hkkx fn;k tkrk gS ;k tc ,d

Í.kkRed iw.kk±d dks ,d /ukRed iw.kk±d ls Hkkx fn;k tkrk gS] rks izkIr HkkxiQy ,d
Í.kkRed gksrk gSA

(b) ,d Í.kkRed iw.kk±d dks nwljs Í.kkRed iw.kk±d ls Hkkx nsus ij izkIr HkkxiQy ,d
/ukRed gksrk gS A

10. fdlh Hkh iw.kk±d a osQ fy,] ge ikrs gSa fd
(a) a ÷ 0 ifjHkkf"kr ugha gS A
(b) a ÷ 1 = a gSA
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2.1  Hkwfedk

vkius fiNyh d{kkvksa esa fHkUu ,oa n'keyo osQ ckjs esa vè;;u fd;k gSA fHkUuksa osQ vè;;u
esa ge mfpr fHkUu] fo"ke fHkUu] fefJr fHkUu vkSj fHkUuksa osQ ;ksx ,oa O;odyu osQ ckjs esa ppkZ
dj pqosQ gSaA geus] fHkUuksa dh rqyuk] rqY; fHkUu] fHkUuksa dks la[;k  js[kk ij fu:fir djuk vkSj
fHkUuksa dks Øec¼ djuk] osQ ckjs esa Hkh vè;;u fd;k gSA

n'keyoksa osQ vè;;u esa ge] mudh rqyuk] la[;k js[kk ij mudk fu:i.k vkSj mudk ;ksx
,oa O;odyu] osQ ckjs esa ppkZ dj pqosQ gSaA
vc ge fHkUuksa ,oa n'keyoksa osQ xq.ku ,oa Hkkx osQ ckjs esa vè;;u djsaxsA

2.2  fHkUuksa osQ ckjs esa vkius fdruh vPNh rjg vè;;u fd;k gS\

mfpr fHkUu og fHkUu gksrh gS tks laiw.kZ osQ ,d Hkkx dks fu:fir djrh gSA D;k 
7

4
,d mfpr

fHkUu gS\ blosQ va'k vFkok gj esa dkSu cM+k gS\

fo"ke fHkUu] laiw.kZ ,oa mfpr fHkUu dk la;kstu gksrk gSA D;k 
7

4
,d fo"ke fHkUu gS\ ;gk¡

va'k vFkok gj esa dkSu cM+k gS\

fo"ke fHkUu 
7

4
 dks 

3
1

4
 osQ :i eas fy[kk tk ldrk gSA ;g ,d fefJr fHkUu gSA

D;k vki mfpr] fo"ke ,oa fefJr fHkUu esa ls izR;sd osQ ik¡p mnkgj.k fy[k ldrs gSa\

mnkgj.k 1 3

5
osQ ik¡p rqY; fHkUu fyf[k,A

gy 3

5
 osQ rqY; fHkUuksa esa ls ,d

3 3 2 6

5 5 2 10

×
= =

×
gSA

'ks"k pkj rqY; fHkUu vki Lo;a Kkr dhft,A

v
è;
k;

  
2

  
2

  
2

  
2

  
2fHkUu ,oa n'keyo
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mnkgj.k 2 jes'k us ,d iz'ukoyh dk 
2

7
Hkkx gy fd;k tcfd lhek us ml iz'ukoyh dk

4

5
 Hkkx gy fd;kA Kkr dhft, fd nksuksa esa ls fdlus de Hkkx gy fd;kA

gy ;g Kkr djus osQ fy, fd fdlus iz'ukoyh dk de Hkkx gy fd;k] vkb,

2

7
 vkSj 

4

5
 dh rqyuk djrs gSaA

budks leku fHkUuksa esa ifjofrZr djus ij ge ikrs gSa %

2 10

7 35
=  , 

4 28

5 35
=

D;ksafd 10 < 28 , blfy, 
10 28

35 35
< .

vr%
2 4

<
7 5

 .

jes'k us lhek dh rqyuk esa de Hkkx gy fd;kA

mnkgj.k 3 lehjk us 
1

3
2

 kg lsc vkSj 
3

4
4

 kg larjs [kjhnsA lehjk }kjk [kjhns x, iQyksa

dk oqQy Hkkj fdruk gS\

gy iQyksa dk oqQy Hkkj 
1 3

3 4 kg
2 4

  
= +  

  
 kg

= 

7 19 14 19

2 4 4 4

    
+ = +    

    
 kg 

7 19 14 19
kg kg

2 4 4 4

    
+ = +    

    
 kg

= 

33 1

4 4
 kg 

33 1
kg 8 kg

4 4
=  kg gSA

mnkgj.k 4 lqeu izfrfnu 
2

5
3

 ?kaVs i<+rh gSA og vius bl le; esa ls 
4

2
5

 ?kaVs foKku

vkSj xf.kr esa yxk nsrh gSA nwljs fo"k;ksa osQ fy, og fdruk le; yxkrh gS\

gy lqeu osQ vè;;u dk oqQy le;  =  
2

5
3

 ?kaVs =  
17

3
 ?kaVs

lqeu }kjk foKku ,oa xf.kr esa yxk;k le; = 
4

2
5

 =  
14

5
  ?kaVs

2020-21

©  N
CERT 

no
t to

 be
 re

pu
bli

sh
ed



fHkUu ,oa n'keyo 3131313131

(izFke iafDr osQ vuqfn'k 
4 9 2 15

11 11 11 11
+ + = ).

vr% mlosQ }kjk nwljs fo"k;ksa esa yxk;k x;k le; = 
17 14

3 5

  
−  

  
 ?kaVs

 = 
17 5 14 3

– h
15 15

× ×  

  
  

?kaVs

 = 
85 – 42

15

  

  
  

?kaVs  = 
43

15
 ?kaVs = 

13
2

15
 ?kaVs

iz'ukoyh 2.1

1. gy dhft,%

(i)
3

2
5

− (ii)
7

4
8

+ (iii)
3 2

5 7
+ (iv)

9 4

11 15
−

(v)
7 2 3

10 5 2
+ + (vi)

2 1
2 3

3 2
+ (vii)

1 5
8 3

2 8
−

2. fuEufyf[kr dks vojksgh Øe esa jf[k, %

(i)
2

9

2

3

8

21
, , (ii)

1

5

3

7

7

10
, , .

3. ,d ^^tknqbZ oxZ** esa izR;sd iafDr] izR;sd LraHk ,oa izR;sd fod.kZ dh la[;kvksa dk ;ksx
leku gksrk gSA D;k ;g ,d tknqbZ oxZ gS\

4

11

3

11

8

11

9

11

5

11

1

11

2

11

7

11

6

11

4. ,d vk;rkdkj dkx”k dh yackbZ 
1

12
2
 cm vkSj pkSM+kbZ 

2
10

3
 cm gSA

dkx”k dk ifjeki Kkr dhft,A
5. nh gqbZ vkÑfr esa] (i) ∆ ABE (ii) vk;r  BCDE, dk ifjeki Kkr

dhft,A fdldk ifjeki ”;knk gS\
6. lyhy ,d rLohj dks fdlh izsQe (pkS[kV) esa tM+uk pkgrk gSA rLohj

7
3

5
 cm pkSM+h gSA pkS[kV esa mfpr :i ls tM+us osQ fy, rLohj dh

pkSM+kbZ 7
3

10
 cm ls ”;knk ugha gks ldrhA rLohj dh fdruh dkV&Nk¡V dh tkuh pkfg,A

5
cm

2 3
2 cm

4

3
3 cm

5

7
cm

6
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vkÑfr 2.1

7. jhrw us ,d lsc dk 
3

5
 Hkkx [kk;k vkSj 'ks"k lsc mlosQ HkkbZ lksew us [kk;kA lsc dk fdruk

Hkkx lksew us [kk;k\ fdldk fgLlk ”;knk Fkk\ fdruk ”;knk Fkk\

8. ekbdy us ,d rLohj esa jax Hkjus dk dk;Z  
7

12
  ?kaVs esa lekIr fd;kA oSHko us mlh rLohj

esa jax Hkjus dk dk;Z 
3

4
 ?kaVs esa lekIr fd;kA fdlus ”;knk le; dk;Z fd;k\ ;g le;

fdruk ”;knk Fkk\

2.3  fHkUuksa dk xq.ku

vki tkurs gSa fd ,d vk;r dk {ks=kiQy oSQls Kkr fd;k tkrk gSA ;g yackbZ × pkSM+kbZ osQ cjkcj
gksrk gSA ;fn fdlh vk;r dh yackbZ ,oa pkSM+kbZ Øe'k% 7 cm vkSj 4 cm gS rks bldk {ks=kiQy
D;k gksxk\ bldk {ks=kiQy 7 × 4 = 28 cm2 gksxkA

;fn vk;r dh yackbZ ,oa pkSM+kbZ Øe'k% 7
1

2
 cm ,oa 3

1

2
 cm gS rks bldk {ks=kiQy D;k

gksxk\ vki dgsaxs fd ;g 7
1

2
 × 3

1

2
 = 

15

2
 × 

7

2
 cm2 gSA la[;k,¡ 

15

2
 vkSj 

7

2
 fHkUu gSaA fn, gq,

vk;r dk {ks=kiQy Kkr djus osQ fy, ;g Kkr djuk vko';d gS fd fHkUuksa dks xq.kk oSQls fd;k
tk,A ge vc bls lh[ksaxsA

2.3.1  ,d fHkUu dk iw.kZ la[;k ls xq.ku

ckb± rji+ Q (vkÑfr 2.1) esa nh gqbZ rLohj dks nsf[k, A izR;sd Nk;kafdr

(shaded) Hkkx o`Ùk dk 
1

4
  Hkkx gSA nks Nk;kafdr Hkkx feydj o`Ùk osQ fdrus

Hkkx dks fu:fir djsaxs\ ;s 
1 1

4 4
+  = 

1
2×

4
 dks fu:fir djsaxsA

nks Nk;kafdr Hkkxksa dks la;ksftr djus ij ge vkÑfr 2.2  dks izkIr djrs gSaA

vkÑfr  2.2 dk Nk;kafdr Hkkx o`Ùk osQ fdl Hkkx dks fu:fir djsxk\ ;g o`Ùk osQ 
2

4
 Hkkx dks

fu:fir djrk gSA

vkÑfr 2.2

;k
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bl izdkj ge dg ldrs gSa fd vkÑfr 2.1 osQ Nk;kafdr VqdM+s feydj] vkÑfr  2.2 osQ
Nk;kafdr Hkkx osQ leku gSa vFkkZr~ geas vkÑfr 2.3 izkIr gksrh gSA

vkÑfr 2.3

vFkok
1

2×
4

 =
2

4

D;k vc vki crk ldrs gSa fd vkÑfr 2.4 fdls fu:fir djsxh\

vkÑfr 2.4

vkSj vkÑfr 2.5 fdls fu:fir djsxh\

vkÑfr 2.5

vkb, vc ge 
1

3×
2

 Kkr  djrs gSaA

                                           3
1

2

1

2

1

2

1

2

3

2
× = + + =

ge ;g Hkh ikrs gSa]          
1

2

1

2

1

2

1 1 1

2

3 1

2

3

2
+ + =

+ +
=

×
=

blfy,                                     3
1

2

3 1

2

3

2
× =

×
=

blh izdkj                                  
2

3
5

2 5

3
× =

×
= ?

D;k vki crk ldrs gSa              3
2

7
4

3

5
× = × =? ?

=

=

=
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vkÑfr 2.6

iz;kl dhft,

Kkr dhft,  (i)  
3

5× 2
7

 (ii)  
4

1 × 6
9

iz;kl dhft,

vHkh rd geus ftruh fHkUuksa dh ppkZ dh gS vFkkZr~ 
1 2 2 3

, , ,
2 3 7 5

 vkSj 
3

5
 os lHkh mfpr fHkUu gSaA

fo"ke fHkUuksa osQ fy, Hkh gekjs ikl gS%

5
2×

3
 =

2×5

3
 = 

10

3

iz;kl dhft, %
8

3×
7

 = ?
7

4×
5

  = ?

vr% fdlh iw.kZ la[;k dks fdlh mfpr vFkok fo"ke fHkUu ls xq.kk djus osQ fy, ge iw.kZ
la[;k dks fHkUu osQ va'k osQ lkFk xq.kk djrs gSa vkSj fHkUu osQ gj dks vifjofrZr ;k leku j[kk
tkrk gSA

1. Kkr dhft,% (a)
2

×3
7

(b)
9

6
7

× (c)
1

3×
8

(d)
13

× 6
11

         ;fn xq.kuiQy ,d fo"ke fHkUu gS rks bls fefJr fHkUu osQ :i esa O;Dr dhft,A

2. 2
2

5

4

5
× =  dks lfp=k fu:fir dhft,A

fdlh fefJr fHkUu dks ,d iw.kZ la[;k ls xq.kk djus osQ fy, loZizFke fefJr
fHkUu dks fo"ke fHkUu esa ifjofrZr dhft, vkSj rc xq.kk dhft,A

blhfy,
5

3 2
7

×  =
19

3
7

×  = 
57

7
 = 

1
8

7

blh izdkj]
2

2 4
5

×  =
22

2
5

×  = ?

fHkUu] izpkyd ^dk* osQ :i esa

vkÑfr 2.6 dks nsf[k,A nks oxZ iwjh rjg ls le:i gSaA

izR;sd Nk;kafdr VqdM+k 1 osQ 
1

2
 dks fu:fir djrk gSA

blfy, nksuksa Nk;kafdr VqdM+s feydj 2 osQ 
1

2
 dks fu:fir djrs gaSA

2 Nk;kafdr 
1

2
 Hkkxksa dks la;ksftr dhft,A ;g 1 dks fu:fir djrk gSA

bl izdkj ge dgrs gSa fd 2 dk 
1

2
 ,d Hkkx  gSA ge bls 

1

2
 × 2 = 1 osQ :i esa Hkh  izkIr dj

ldrs gSaA
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vr% 2 dk  
1

2
 = 

1

2
 × 2 = 1

vkÑfr 2.7 osQ le:i oxks± dks nsf[k,

izR;sd Nk;kafdr VqdM+k ,d osQ 
1

2  Hkkx dks fu:fir djrk gSA

blfy, rhu Nk;kafdr VqdM+s feydj 3 osQ 
1

2
 Hkkx dks fu:fir

djrs gSaA
rhu Nk;kafdr Hkkxksa dks la;ksftr dhft,A

;g 1
1

2
 vFkkZr~ 

3

2
 dks fu:fir djrk gSA

blfy, 3 dk 
1

2
, 

3

2
 gSA vkSj 

1

2
 × 3 = 

3

2

vr% 3 dk 
1

2
 = 

1

2
 × 3 = 

3

2

bl izdkj ge ns[krs gSa fd ^dk* xq.ku dks fu:fir djrk gSA

iQjhnk osQ ikl 20 o¡Qps gSaA js'kek osQ ikl iQjhnk osQ o¡Qpksa dk 1
th

5
 gSA js'kek osQ ikl fdrus

o¡Qps gSa\ tSlk fd ge tkurs gSa] ^dk* xq.ku dks n'kkZrk gSaA blfy, js'kek osQ ikl 
1

× 20
5

 = 4

o¡Qps gSaA

blh izdkj ge ikrs gSa fd 16 dk 
1

2
, 

1
×16

2
 = 

16

2
 =  8 gSA

D;k vki crk ldrs gSa fd  (i)   10 dk 
1

2
     (ii)   16 dk 

1

4
      (iii)   25 dk 

2

5
, D;k gS\

mnkgj.k 5 40 fo|kfFkZ;ksa dh ,d d{kk esa oqQy fo|kfFkZ;ksa dh la[;k dk 
1

5
 vaxzs”kh i<+uk

ilan djrs gS] oqQy la[;k dk 
2

5
 xf.kr i<+uk ilan djrs gSa vkSj 'ks"k fo|kFkhZ

foKku i<+uk ilan djrs gSaA
(i) fdrus fo|kFkhZ vaxzs”kh i<+uk ilan djrs gSa\
(ii) fdrus fo|kFkhZ xf.kr i<+uk ilan djrs gSa\
(iii) oqQy fo|kfFkZ;ksa dh la[;k dk fdruk Hkkx (fraction) foKku i<+uk ilan djrk gS\

vkÑfr 2.7

iz;kl dhft,
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gy d{kk osQ oqQy fo|kfFkZ;ksa dh la[;k = 40.

(i) buesa ls oqQy la[;k dk 
1

5
 vaxzs”kh i<+uk ilan djrs gSaA

vr% vaxzs”kh i<+uk ilan djus okys fo|kfFkZ;ksa dh la[;k 40 dk 
1

5
 = 

1
40

5
× = 8 gSA

(ii) Lo;a iz;kl dhft,A
(iii) vaxzs”kh ,oa xf.kr ilan djus okys fo|kfFkZ;ksa dh la[;k = 8 + 16 = 24 gSA vr% foKku

ilan djus okys fo|kfFkZ;ksa dh la[;k = 40 – 24 = 16 gSA

vr% okafNr fHkUu 
16

40
 gSA

iz'ukoyh 2.2

1. (a) ls (d) rd osQ js[kkfp=kksa eas fuEufyf[kr dks dkSu n'kkZrk gS %

(i)
1

2
5

× (ii)
1

2
2

× (iii)
2

3
3

× (iv)
1

3
4

×

(a) (b)

(c) (d)

2. (a) ls (c) rd oqQN fp=k fn, gq, gSaA crkb, muesa ls dkSu fuEufyf[kr dks n'kkZrk gS %

(i)
1 3

3
5 5

× = (ii)
1 2

2
3 3

× = (iii) 3
3

4
2

1

4
× =

(a) (b)

(c)

=

=
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3. xq.kk djosQ U;wure :i esa fyf[k, vkSj fefJr fHkÂ esa O;Dr dhft, %

(i)
3

7
5

× (ii)
1

4
3

× (iii)
6

2
7

× (iv)
2

5
9

× (v)
2

4
3

×

   (vi)
5

6
2

× (vii)
4

11
7

× (viii)
4

20
5

× (ix)
1

13
3

× (x)
3

15
5

×

4. Nk;kafdr dhft, %

(i)  cDlk (a) osQ o`Ùkksa dk 
1

2
 Hkkx (ii)  cDlk (b) osQ f=kHkqtksa dk

2

3
 Hkkx

(iii)  cDlk (c) osQ oxks± dk 
3

5
 Hkkx

(a) (b) (c)

5. Kkr dhft, %

(a)  (i) 24 dk 
1

2
 (ii) 46 dk 

1

2
(b)  (i) 18 dk 

2

3
 (ii) 27 dk 

2

3

(c)  (i) 16  dk 
3

4
 (ii) 36 dk 

3

4
(d)  (i) 20  dk 

4

5
 (ii) 35 dk 

4

5

6. xq.kk dhft, vkSj fefJr fHkUu osQ :i esa O;Dr dhft, %

(a)    3 5
1

5
× (b)  

3
5 6

4
× (c)    

1
7 2

4
×

(d)   
1

4 6
3

× (e)    
1

3 6
4

× (f)      
2

3 8
5

×

7. Kkr dhft, %

 (a)  (i)  
3

2
4

  dk 
1

2
    (ii)  

2
4

9
  dk 

1

2
       (b)   (i)    

5
3

6
   dk 

5

8
   (ii)  

2
9

3
   dk 5

8

8. fo|k vkSj izrki fidfud ij x,A mudh ek¡ us mUgsa 5 yhVj ikuh okyh ,d cksry nhA

fo|k us oqQy ikuh dk 
2

5
 mi;ksx fd;kA 'ks"k ikuh izrki us fi;kA

(i) fo|k us fdruk ikuh fi;k\

(ii) ikuh dh oqQy ek=kk dk fdruk fHkUu (fraction) izrki us fi;k\
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2.3.2   fHkUu dk fHkUu ls xq.ku

iQjhnk osQ ikl 9 cm yach ,d fjcu dh iV ðh FkhA mlus bl iV ðh dks pkj leku Hkkxksa eas dkVkA
mlus ;g fdl izdkj fd;k\ mlus iV ðh dks nks ckj eksM+kA izR;sd Hkkx oqQy yackbZ osQ fdl fHkUu

dks fu:fir djsxkA izR;sd Hkkx] iV ðh dk 
9

4
 gksxkA mlus buesa ls ,d Hkkx fy;k vkSj bl Hkkx

dks ,d ckj eksM+rs gq, bls nks cjkcj Hkkxksa esa ck¡V fn;kA bu nks VqdM+ksa esa ls ,d VqdM+k D;k

fu:fir djsxk\ ;g 
9

4
 dk 

1

2
 vFkkZr~  

1

2
 × 

9

4
 dks fu:fir djsxkA

vkb, ns[krs gSa fd nks fHkUuksa dk xq.kuiQy tSls 1

2
 × 

9

4
 dks oSQls Kkr fd;k tk,A

bls Kkr djus osQ fy, vkb, loZizFke ge 
1

2
 × 

1

3
 tSlk xq.kuiQy Kkr djuk lh[krs gSaA

(a) fdlh laiw.kZ Hkkx dk  
1

3
 ge oSQls Kkr djrs gSa\ ge laiw.kZ dks rhu leku Hkkxksa esa ck¡Vrs

gSA rhuksa esa ls izR;sd Hkkx laiw.kZ osQ  
1

3
 Hkkx dks fu:fir djrk gSA bu rhuksa esa ls ,d

fgLlk yhft, vkSj bls Nk;kafdr dj nhft, tSlk fd vkÑfr 2.8 esa n'kkZ;k x;k gSA

(b) vki bl Nk;kafdr Hkkx dk 
1

2
 Hkkx oSQls Kkr djksxs\ bl Nk;kafdr ,d frgkbZ  (

1

3
) Hkkx

dks 2 leku Hkkxksa esa ck¡fV,A bu nksuksa esa ls izR;sd Hkkx 
1

3
 osQ  

1

2
 dks fu:fir djrk gS

vFkkZr~ 
1

2
 × 

1

3
 dks fu:fir djrk gS (vkÑfr 2.9)A

bu nks Hkkxksa esa ls ,d dks ckgj fudky yhft, vkSj bls ‘A’  uke ns nhft,A

‘A’
1

2
 × 

1

3
 dks fu:fir djrk gSA

(c) ‘A’ laiw.kZ dk fdruk Hkkx gS\ ;g tkuus osQ fy, 'ks"k 
1

3
 Hkkxksa esa ls izR;sd dks 2 leku

Hkkxksa esa ck¡fV,A vc vkiosQ ikl ,sls fdrus leku Hkkx gSa\ ,sls 6 leku Hkkx gSaA ‘A’

buesa ls ,d Hkkx gSA

vr% ‘A’ laiw.kZ dk 
1

6
 Hkkx gSA bl izdkj  

1

2
 × 

1

3
  =  

1

6

vkÑfr 2.8

vkÑfr 2.9

A
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geus ;g oSQls fu.kZ; fy;k fd ‘A’ laiw.kZ dk 
1

6
 Hkkx gS\ laiw.kZ dks 2 × 3 = 6 Hkkxksa esa ck¡Vk

x;k vkSj 1 Hkkx bleas ls ckgj fudkyk x;kA

vr%
1

2
 × 

1

3
 =

1

6
  = 

1×1

2×3

vFkok
1

2
 × 

1

3
 =

1×1

2×3

1

3
×

1

2
 dk eku Hkh blh izdkj Kkr fd;k tk ldrk gSA laiw.kZ dks 2 leku Hkkxksa esa ck¡fV,

vkSj rc buesa ls fdlh ,d Hkkx dks 3 leku Hkkxksa esa ck¡fV,A buesa ls ,d Hkkx dks yhft,A

;g 
1

3
 × 

1

2
  vFkkZr~ 

1

6
 Hkkx dks fu:fir djsxkA

blfy, tSlk fd igys ppkZ dh tk pqdh gS  
1

3
× 

1

2
 = 

1

6
 = 

1×1

3× 2

vr%
1

2
 × 

1

3
 =

1

3
× 

1

2
= 

1

6

1

3
×

1

4
 vkSj 

1

4
 × 

1

3
;

1

2
× 

1

5
  vkSj  

1

5
× 

1

2
 Kkr dhft, vkSj tk¡p dhft, fd D;k vki

1

3
×

1

4
 =

1

4
 × 

1

3
;  

1

2
× 

1

5
 = 

1

5
× 

1

2
 ikrs gSa\

fuEufyf[kr cDlksa dks Hkfj, %

(i)
1

2
 × 

1

7
 =  

1×1

2 × 7
 = (ii)

1

5
× 

1

7
   =   = 

(iii)
1

7
 × 

1

2
   =  = (iv)

1

7
 × 

1

5
 =  = 

mnkgj.k 6 lq'kkar ,d ?kaVs esa fdlh iqLrd dk 
1

3
 Hkkx i<+rk gSA og 1

2
5

 ?kaVksa esa iqLrd

dk fdruk Hkkx i<+sxk\

gy   lq'kkar }kjk 1 ?kaVs esa iqLrd dk i<+k gqvk Hkkx  = 
1

3
.

iz;kl dhft,
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blfy, 
1

2
5

 ?kaVs esa mlosQ }kjk iqLrd dk i<+k gqvk Hkkx = 
1

2
5

× 

1

3

= × =
×

×
=

11

5

1

3

11 1

5 3

11

15

vkb, vc ge 
1

2
×

5

3
 Kkr djrs gSaA ge tkurs gSa fd   

5

3
 =  

1

3
× 5 .

blfy,]  
1

2
× 

5

3
 =  

1

2
× 

1

3
× 5 = 

1 5
× 5

6 6
=

lkFk gh] 
5

6
 =  

1× 5

2 × 3
A vr% 

1

2
× 

5

3
 = 

1× 5

2 × 3
 = 

5

6
.

bls uhps [khaph xbZ vkÑfr;ksa esa Hkh n'kkZ;k x;k gSA ik¡p leku vkdkjksa (vkÑfr 2.10)
esa ls izR;sd ik¡p lokaZxle o`Ùkksa osQ Hkkx gSaA bl izdkj dk ,d vkdkj yhft,A bl vkdkj dks
izkIr djus osQ fy, loZizFke ge o`Ùk dks 3 leku Hkkxksa esa ck¡Vrs gSaA vkxs Hkh bu rhu Hkkxksa esa
ls izR;sd dks 2 leku Hkkxksa esa ck¡Vrs gSaA bldk ,d Hkkx og vkdkj gS ftldh geus ppkZ dh

gSA ;g D;k fu:fir djsxk\ ;g 
1

2
 × 

1

3
 = 

1

6
 dks fu:fir djsxkA bl izdkj osQ Hkkx feykdj

oqQy 5 × 

1

6
 = 

5

6
 gksaxsA

vkÑfr 2.10

blh izdkj]
3

5
 × 

1

7
 = 

3×1

5 × 7
 = 

3

35
.

bl izdkj ge
2

3
× 

7

5
 dks  

2

3
 × 

7

5
 = 

2 × 7

3 × 5
 = 

14

15
 osQ :i

esa Kkr dj ldrs gSaA

bl izdkj ge ikrs gSa fd ge nks fHkUuksa dk xq.ku  
v'a kkas dk x.q kuiQy
gjkas dk x.q kuiQy

osQ :i esa djrs gSaA
xq.kuiQy dk eku

vkius ns[kk gS fd nks iw.kZ la[;kvksa dk xq.kuiQy mu nksuksa la[;kvksa esa ls
izR;sd ls cM+k gksrk gSA mnkgj.kkFkZ  3 × 4 = 12 vkSj 12 > 4, 12 > 3.

iz;kl dhft,

Kkr dhft,%  
2

3
×  

4

5
 ;  

2

3
×

iz;kl dhft,

Kkr dhft,% 
8

3
× 

4

7
;    

3

4
×  

2

3

1

5
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tc ge nks fHkUuksa dks xq.kk djrs gSa rks xq.kuiQy osQ eku dks fn, x, fHkUukas ls rqyuk
dhft,\
vkb, loZizFke ge nks mfpr fHkUuksa osQ xq.kuiQy dh ppkZ djrs gSaA ge ikrs gSa]

2 4 8
×

3 5 15
=

8

15
< <

2

3

8

15

4

5
,

xq.kuiQy izR;sd fHkUu ls de gSA

1 2
×

5 7
   = --------- --------,--------         --------------------------------------

3

5 8

21

40
× = --------,--------         --------------------------------------

2 4

9

8

45
× = --------,--------          --------------------------------------

vki ikrs gSa fd tc nks mfpr fHkUuksa dks xq.kk fd;k tkrk gS rks xq.kuiQy nksuksa fHkUuksa ls de
gksrk gSA vFkkZr~ nks mfpr fHkUuksa osQ xq.kuiQy dk eku nksuksa fHkUuksa esa ls izR;sd ls NksVk gksrk gSA
ik¡p vkSj mnkgj.k cukdj bldh tk¡p dhft,A
vkb, vc ge nks fo"ke fHkUuksa dks xq.kk djrs gSaA

7 5 35

3 2 6
× =

35

6

7

3

35

6

5

2
> >, xq.kuiQy izR;sd fHkUu ls cM+k gSA

6 24

5 3 15
× =
�

--------,--------      ------------------------------------------

9

2

7 63

8
× = --------,--------      ------------------------------------------

3 8

7

24

14
× = --------,-------- ----------------------------------------

ge ikrs gSa fd nks fo"ke fHkUuksa dk xq.kuiQy muesa ls izR;sd fHkUu ls cM+k gSA vFkok nks
fo"ke fHkUuksa osQ xq.kuiQy dk eku muesa ls izR;sd fHkUu ls vf/d gSA

,sls ik¡p vkSj mnkgj.kksa dks cukb, vkSj mi;qZDr dFku dks lR;kfir dhft,A

vkb, vc ge ,d mfpr vkSj ,d fo"ke fHkUu dks xq.kk djrs gSaA

eku yhft, 
2

3
 vkSj 

7

5
 dksA

ge ikrs gSa %
2

3

7

5

14

15
× = .    ;gk¡]

14

15

7

5
<  vkSj 

14

15

2

3
>
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izkIr xq.kuiQy] xq.ku esa mi;ksx fd, x, fo"ke fHkUu ls de gS vkSj mfpr fHkUu ls ”;knk gSA

6

5
× 

2

7
,  

8

3
 × 

4

5
 osQ fy, Hkh xq.kuiQy dh tk¡p dhft,A

iz'ukoyh 2.3

1. Kkr dhft, %

(i) (a)
1

4
  dk 

1

4
(b) 

3

5
  dk 

1

4
(c)

4

3
  dk 

1

4

(ii) (a)
2

9
  dk 

1

7
(b) 

6

5
  dk 

1

7
(c)

3

10
  dk 

1

7

2. xq.kk dhft, vkSj U;wure :i esa cnfy, (;fn laHko gS) %

(i)
2 2

2
3 3

× (ii)
2 7

7 9
× (iii)

3 6
×

8 4
(iv)

9 3

5 5
×

(v)
1 15

3 8
× (vi)

11 3

2 10
× (vii)

4 12

5 7
×

3. fuEufyf[kr fHkUuksa dks xq.kk dhft,%

(i)
2 1

5
5 4

× (ii)
2 7

6
5 9

× (iii)
3 1

5
2 3

× (iv)
5 3

2
6 7

×

(v)
2 4

3
5 7

× (vi)
3

2 3
5

× (vii)
4 3

3
7 5

×

4. dkSu cM+k gS %

(i)
3

4
 dk 

2

7
 vFkok 

5

8
 dk  

3

5
(ii) 

6

7
 dk 

1

2
 vFkok 

3

7
 dk 

2

3

5. lSyh vius cxhps esa pkj NksVs ikS/s ,d iafDr esa yxkrh gSA nks Øekxr NksVs ikSèkksa osQ chp

dh nwjh 
3

4
 m gSA izFke ,oa vafre ikS/s osQ chp dh nwjh Kkr dhft,A

6. fyfidk ,d iqLrd dks izfrfnu 
3

1
4

 ?kaVs i<+rh gSA og laiw.kZ iqLrd dks 6 fnuksa esa i<+rh

gSA ml iqLrd dks i<+us esa mlus oqQy fdrus ?kaVs yxk,\

7. ,d dkj 1 fyVj iSVªksy esa 16 fdeh nkSM+rh gSA  
3

2
4

 fyVj iSVªksy esa ;g dkj oqQy fdruh

nwjh r; djsxh\

8. (a) (i)    cDlk  , esa la[;k fyf[k,] rkfd 
2 10

3 30
× = A

(ii) cDlk  , esa izkIr la[;k dk U;wure :i _____ gS A
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fHkUu ,oa n'keyo 4343434343

         (b) (i) cDlk   , esa la[;k fyf[k,] rkfd 
3 24

5 75
× =  A

(ii) cDlk   , esa izkIr la[;k dk U;wure :i _____ gS A

2.4 fHkUuksa dh Hkkx

tkWu osQ ikl 6 cm yach dkx”k dh ,d iV ðh gSA og bl iV ðh dks 2 cm yach NksVh ifV ð;ksa
esa dkVrk gSA vki tkurs gSa fd og 6 ÷ 2 =3 ifV ð;k¡ izkIr djsxkA tkWu 6 cm yackbZ okyh

,d nwljh iV ðh dks 
3

2
 cm yackbZ okyh NksVh ifV ð;ksa esa dkVrk gSA vc mldks fdruh NksVh

ifV ð;k¡ izkIr gksaxh\ og 6 ÷ 
3

2
 ifV ð;k¡ izkIr djsxkA

,d 
15

2
 cm yackbZ okyh iV ðh dks 

3

2
 cm yackbZ okyh NksVh ifV ð;ksa esa dkVk tk ldrk gS

ftlls gesa  
15

2
÷

3

2
   VqdM+s izkIr gksaxsA

vr%] gesa ,d iw.kZ la[;k dks fdlh fHkUu ls vFkok ,d fHkUu dks nwljh fHkUu ls Hkkx nsus
dh vko';drk gSA vkb, ge ns[krs gSa fd bls oSQls djuk gSA

2.4.1 fHkUu ls iw.kZ la[;k dh Hkkx

vkb, 1÷
1

2
 Kkr djrs gSaA

ge fdlh laiw.kZ dks oqQN cjkcj Hkkxksa esa bl izdkj ck¡Vrs gSa rkfd izR;sd Hkkx laiw.kZ dk

vk/k gSA ,sls vk/s (
1

2
) Hkkxksa dh la[;k 1÷

1

2
 gksxhA vkÑfr 2.11 dks nsf[k,A vkidks fdrus

vk/s Hkkx fn[kkbZ nsrs gSa\ ,sls nks vk/s Hkkx gSaA

blfy, 1 ÷ 
1

2
 = 2. lkFk gh 

2
1

1
×  = 1 × 2 = 2 vr% 1 ÷ 

1

2
 = 1 × 

2

1

blh izdkj] 3 ÷
1

4
 = 3 laiw.kks± esa ls izR;sd dks leku 

1

4
Hkkxksa esa ck¡Vus ij] 

1

4
Hkkxksa dh la[;k

= 12 (vkÑfr 2.12 ls)

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

vkd̀fr 2.12

1

2

1

2

vkd̀fr 2.11
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;g Hkh nsf[k, fd 
4

3×
1

 =  3 × 4  = 12. bl izdkj] 
1 4

3 3×
4 1

÷ =  = 12.

blh izdkj  3 ÷ 
1

2
vkSj 

2
3×

1
  Kkr dhft,A

fHkUu dk O;qRØe

1

2
 osQ va'k ,oa gj dks ijLij cnyus ij vFkok 

1

2
 dk izfrykse djus ij la[;k 

2

1
 izkIr

dh tk ldrh gSA blh izdkj 
1

3
dk izfryske djus ij 

3

1
  izkIr gksrk gSA

vkb, loZizFke ge ,slh la[;kvksa osQ izfrykse osQ ckjs eas ppkZ djrs gSaA
fuEufyf[kr xq.kuiQyksa dks nsf[k, vkSj fjDr LFkkuksa dh iwfrZ dhft, %

1
7

7
×  =  1

5 4

4 5
×   =  ---------

1
9

9
×  = ------

2

7
×  -------  = 1

2 3

3 2
×   =  

2 3

3 2

×

×
  =  

6

6
 = 1 ------ 

5

9
×   = 1

,sls ik¡p vkSj ;qXeksa dks xq.kk dhft,A

,slh 'kwU;srj la[;k,¡ ftudk ijLij xq.kuiQy 1 gS] ,d nwljs osQ O;qRØe dgykrh gSaA

bl izdkj 
5

9
dk O;qRØe 

9

5
 gS vkSj 

9

5
 dk O;qRØe 

5

9
 gSA 

1

9
,  

2

7
 osQ O;qRØe D;k gSs\

vki ns[ksaxs fd 
2

3
dk izfrykse djus ij bldk O;qRØe izkIr gksrk gSA vki bl izdkj 

3

2
 izkIr

djrs gSaA

lksfp,] ppkZ dhft, ,oa fyf[k,

(i) D;k ,d mfpr fHkUu dk O;qRØe Hkh mfpr fHkUu gksxh\
(ii) D;k ,d fo"ke fHkUu dk O;qRØe Hkh ,d fo"ke fHkUu gksxk\

blfy, ge dg ldrs gSa fd

1 ÷
1

2
  =   

2
1

1
×   =   1 × (

1

2
 dk O;qRØe )

3 ÷
1

4
  =  

4
3×

1
   =   3 × (

1

4
  dk O;qRØe )

3 ÷
1

2
  =  ------  =    ----------------------.
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vr%] 2 ÷ 
3

4
 = 2 × (

3

4
dk O;qRØe ) = 

4
2

3
× .

5 ÷
2

9
  = 5 ×   -------------------  =  5 × -------------

bl izdkj fdlh iw.kZ la[;k dks ,d fHkUu ls Hkkx djus osQ fy, ml iw.kZ la[;k
dks ml fHkUu osQ O;qRØe ls xq.kk dj nhft,A

Kkr dhft, % (i) 7 ÷ 
2

5
(ii) 6  ÷ 

4

7
(iii) 2 ÷

8

9

l fdlh iw.kZ la[;k dks ,d fefJr fHkUu ls Hkkx djrs le;] loZizFke fefJr fHkUu dks
fo"ke fHkUu esa ifjofrZr dhft, vkSj rc bldks gy dhft,A

bl izdkj   4 ÷ 
2

2
5

  =   4 ÷
12

5
  =    ? lkFk gh 5 ÷ 3

1

3
 = 5 ÷ 

10

3
 = ?

2.4.2 iw.kZ la[;k ls fHkUu dh Hkkx

l
3

4
÷ 3 dk eku D;k gksxk\

iwoZ izs{k.kksa osQ vk/kj ij ge ikrs gSa %  3

4
÷ 3 =  

3

4

3

1
÷  = 

3

4
× 

1

3
 = 

3

12
 = 

1

4

vr%] 
2

3
 ÷ 7  = 

2

3
× 

1

7
 =     ?

5

7
÷ 6 ,   

2

7
 ÷ 8 osQ eku D;k gSa\

l fefJr fHkUuksa dks iw.kZ la[;k ls Hkkx djrs le; fefJr fHkUu dks fo"ke fHkUu esa ifjofrZr
dhft,A vFkkZr~

2
2

3
5÷  =  

8

3
5÷  = ------ ;

2
4 3

5
÷  = ------ =  ------ 

3
2 2

5
÷  = ------ =  ----

2.4.3 ,d fHkUu dh nwljh fHkUu ls Hkkx

vc ge 
1

3
 ÷

6

5
  Kkr dj ldrs gSaA

1

3
 ÷

6

5
    =  

1

3
×  (

6

5
 dk O;qRØe) =  

1

3
× 

6

5
 =  

2

5

blh izdkj]  
8 2 8

5 3 5
÷ =  × (

2

3
 dk O;qRØe ) = ?  vkSj  

1

2
 ÷ 

3

4
 =  ?

iz;kl dhft,

iz;kl dhft,
Kkr dhft,%

(i) 6 ÷
1

5
3

(ii) 7 ÷ 
4

2
7
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Kkr dhft,% (i)  
3 1

5 2
÷ (ii)

1 3

2 5
÷ (iii)

1 3
2

2 5
÷ (iv)

1 9
5

6 2
÷

iz'ukoyh 2.4

1. Kkr dhft, %

(i)
3

12
4

÷ (ii)
5

14
6

÷ (iii)
7

8
3

÷ (iv)
8

4
3

÷

(v)
1

3 2
3

÷ (vi)
4

5 3
7

÷

2. fuEufyf[kr fHkUuksa esa ls izR;sd dk O;qRØe Kkr dhft,A O;qRØeksa dks mfpr fHkUu] fo"ke
fHkUu ,oa iw.kZ la[;k osQ :i esa oxhZÑr dhft,A

(i)
3

7
(ii)

5

8
(iii)

9

7
(iv)

6

5

   (v)
12

7
(vi)

1

8
(vii)

1

11

3. Kkr dhft, %

(i)
7

2
3

÷ (ii)
4

5
9

÷ (iii)
6

7
13

÷ (iv) 4
1

3
3÷

(v)
1

3 4
2

÷ (vi)
3

4 7
7

÷

4. Kkr dhft, %

(i)
2 1

5 2
÷ (ii)

4 2

9 3
÷ (iii)

3 8

7 7
÷ (iv)

1 3
2

3 5
÷ (v) 3

1

2

8

3
÷

(vi)
2 1

1
5 2

÷ (vii)
1 2

3 1
5 3

÷ (viii)
1 1

2 1
5 5

÷

2.5 n'keyo la[;kvksa osQ ckjs eas vki fdruh vPNh rjg i<+ pqosQ gSa

vkius fiNyh d{kkvksa esa n'keyo la[;kvksa osQ ckjs esa vè;;u fd;k gSA vkb, ;gk¡ ge laf{kIr

iz;kl dhft,
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fHkUu ,oa n'keyo 4747474747

esa budk Lej.k djrs gSaA fuEufyf[kr lkj.kh dks nsf[k, vkSj fjDr LFkkuksa dh iwfrZ dhft, %

lSdM+k ngkbZ bdkbZ n'kka'k 'krka'k lgÏka'k la[;k

(100) (10) (1)
1

10











1

100











1

1000











2 5 3 1 4 7 253.147

6 2 9 3 2 1 ..............

0 4 3 1 9 2 ..............

........ 1 4 2 5 1 514.251

2 ....... 6 5 1 2 236.512

........ 2 ........ 5 ........ 3 724.503

6 ....... 4 ........ 2 ....... 614.326

0 1 0 5 3 0 ...............

mi;qZDr lkj.kh esa vkius ,slh n'keyo la[;k,¡ fy[kh gSa ftudk izlkfjr :i ;k LFkkuh;
eku fn;k gqvk FkkA vki foykse Hkh dj ldrs gSaA vFkkZr~ ;fn vkidks la[;k nh gqbZ gS rks vki
bldk izlkfjr :i fy[k ldrs gaSA mnkgj.kr%

253.417 = 2 × 100 + 5 × 10 + 3 × 1 + 4 × 
1

10









  + 1 × 

1

100









  + 7 × 

1

1000











tkWu osQ ikl ` 15.50 gSa vkSj lyek osQ ikl ` 15.75 gSaA fdlosQ ikl vfèkd /u gS\
bls Kkr djus osQ fy, gesa n'keyo la[;kvkas 15.50 ,oa 15.75 dh rqyuk djus dh vko';drk
gSA blosQ fy, ge loZizFke n'keyo ¯cnq osQ lcls ckb± rji+ Q osQ vad ls 'kq: djrs gq, ckb±
rjiQ osQ vadksa dh rqyuk djrs gSaA ;gk¡ ¯cnq osQ ckb± rji+ Q osQ nksuksa vad 1 vkSj 5 nksuksa la[;kvksa
esa ,d tSls gSaA blfy, ge n'kka'k LFkku ls 'kq: djrs gq, n'keyo ¯cnq osQ nkb± rji+ Q osQ vadksa
dh rqyuk djrs gSaA ge ikrs gSa fd 5 < 7, bl izdkj ge dgrs gSa fd 15.50 < 15.75. vr%
lyek osQ ikl tkWu ls vf/d /u gSA

;fn n'kka'k LFkku osQ vad Hkh ,d tSls gSa rks 'krka'k LFkku osQ vadksa dh rqyuk dhft, vkSj
blh izdkj vkxs dhft,A

vc rqjar 35.63 vkSj 35.67; 20.1 vkSj 20.01; 19.36 vkSj 29.36 dh rqyuk dhft,A

èku] yackbZ vkSj Hkkj dh fuEu bdkbZ dks mPp bdkbZ esa ifjofrZr djrs le; gesa n'keyo

dh vko';drk gksrh gSA mnkgj.kr% 3 iSls = ` 
3

100
 = ` 0.03]

5 g = 
5

1000
 kg = 0.005 kg , 7 cm = 

7

100
 m = 0.07 m

75 iSls = ` ______] 250 g = _____ kg, 85 cm = _____ m] fyf[k,
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ge ;g Hkh tkurs gS a fd n'keyoks a dks oSQls tksM+k vkSj ?kVk;k tkrk gSA bl izdkj
21.36 + 37.35  gS

21.36

37.35

58.71

+

0.19 + 2.3 dk eku D;k gS\ 29.35 − 4.56 dk varj gS

29.35

04.56

24.79

−

39.87 − 21.98 dk eku crkb,A

iz'ukoyh 2.5

1. dkSu cM+k gS\
(i) 0.5 vFkok 0.05 (ii) 0.7 vFkok 0.5 (iii) 7 vFkok 0.7

(iv) 1.37 vFkok 1.49 (v) 2.03 vFkok 2.30 (vi) 0.8 vFkok 0.88.

2. n'keyo dk mi;ksx djrs gq, fuEufyf[kr dks #i;s osQ :i esa O;Dr dhft, %
(i) 7 iSls (ii) 7 #i;s 7 iSls (iii) 77 #i;s 77 iSls

(iv) 50 iSls (v) 235 iSls
3. (i) 5 cm dks m ,oa km esa O;Dr dhft,A

(ii) 35 mm dks cm] m ,oa km esa O;Dr dhft,A
4. fuEufyf[kr dks kg esa O;Dr dhft, %

(i) 200 gm (ii) 3470 gm (iii) 4 kg 8 g

5. fuEufyf[kr n'keyo la[;kvksa dks foLrkfjr :i esa fyf[k, %
(i) 20.03 (ii) 2.03 (iii) 200.03 (iv) 2.034

6. fuEufyf[kr n'keyo la[;kvksa esa 2 dk LFkkuh; eku fyf[k, %
(i) 2.56 (ii) 21.37 (iii) 10.25 (iv) 9.42 (v) 63.352.

7. fnus'k LFkku A ls LFkku B rd x;k vkSj ogk¡ ls LFkku C rd x;kA A ls B
dh nwjh 7.5 km gS vkSj B ls C dh nwjh 12.7 km gSA v;wc LFkku A ls
LFkku D rd x;k vkSj ogk¡ ls og LFkku C dks x;kA A ls D dh nwjh 9.3

km gS vkSj D ls C dh nwjh 11.8 km gSA fdlus ”;knk nwjh r; dh vkSj
og nwjh fdruh vf/d Fkh\

8. ';kek us 5 kg 300 g lsc vkSj 3 kg 250 g vke [kjhnsA ljyk us 4 kg 800 g larjs vkSj
4 kg 150 g osQys [kjhnsA fdlus vf/d iQy [kjhns\

9. 28 km] 42.6 km ls fdruk de gS\
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2.6  n'keyo la[;kvksa dk xq.ku

js'kek us ̀  8.50 izfr kg dh nj ls 1.5 kg lCth [kjhnhA mls fdrus èku dk Hkqxrku djuk pkfg,\
fuf'pr :i ls ;g `  8.50 × 1.50  gksxkA 8.5  vkSj 1.5  nksuksa gh n'keyo la[;k,¡ gSaA bl izdkj
gesa ,d ,slh ifjfLFkfr feyrh gS tgk¡ gesa ;g Kkr djus dh vko';drk gS fd nks n'keyoksa dks
oSQls xq.kk fd;k tkrk gSA vkb, vc nks n'keyo la[;kvksa osQ xq.ku dks lh[krs gSaA
loZizFke ge 0.1 × 0.1  Kkr djrs gSaA

vc 0.1 = 
1

10
,  blfy, 0.1 × 0.1 = 

1 1
×

10 10
 = 

1×1

10 ×10
 = 

1

100
 = 0.01.

vkb, bldk lfp=k fu:i.k ns[krs gSaA ( vkÑfr 2.13)

fHkUu 
1

10
, 10  leku Hkkxksa esa ls ,d dks fu:fir djrh gSA

fp=k esa Nk;kafdr Hkkx 
1

10
  dks fu:fir djrk gSA

ge tkurs gSa fd

1 1
×

10 10
 dk vFkZ gS 

1

10
 dk 

1

10
. blfy, bl 

1

10
 osa Hkkx dks 10

cjkcj Hkkxksa esa ck¡fV, vkSj buesa ls ,d Hkkx dks yhft,A
bl izdkj ge ikrs gSa (vkÑfr 2.14) fd

      

vkÑfr 2.14

1

10
 osa Hkkx osQ 10 Hkkxksa esa ,d Hkkx ¯cnq }kjk fpfÉr oxZ gSA vFkkZr~ ;g 

1 1
×

10 10
 vFkok

0.1 × 0.1 dks fu:fir djrk gSA
D;k ¯cnq oxZ dks fdlh nwljh fof/ ls fu:fir fd;k tk ldrk gS\
vki vkÑfr 2.14 esa fdrus NksVs oxZ ikrs gSaA
blesa 100 NksVs oxZ gSaA bl izdkj ̄ cnq }kjk fpfÉr oxZ 100 esa ls ,d dks fu:fir djrk gS vFkkZr~
0.01 dks fu:fir djrk gSA vr% 0.1 × 0.1 = 0.01.

vkÑfr 2.13
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è;ku nhft, 0.1 xq.kuiQy esa nks ckj lfEefyr gSA 0.1 esa n'keyo ¯cnq osQ nkb± rji+ Q ,d
vad gSA  0.01 esa n'keyo ¯cnq osQ nkb± rji+ Q nks (vFkkZr~ 1 + 1) vad gSaA

vkb, vc ge 0.2 × 0.3 Kkr djrs gSaA

ge ikrs gSa] 0.2 × 0.3 = 
2 3

×
10 10

tSls geus 
1 1

,
10 10

×  osQ fy, fd;k gS] oSls gh vkb, ge oxZ

dks 10 leku Hkkxksa esa ck¡Vrs gSa vkSj 
3

10
 izkIr djus osQ fy, buesa ls

3 Hkkxksa dks ckgj fudky ysrs gSaA fiQj ls bu 3 leku Hkkxksa esa ls
izR;sd Hkkx dks 10 leku Hkkxksa esa ck¡fV, vkSj izR;sd esa ls 2 ys

yhft,A bl izdkj ge 
2 3

×
10 10

 izkIr djrs gSaA

¯cnq }kjk fpfÉr oxZ] 
2 3

×
10 10

 vFkkZr~ 0.2 × 0.3 dks fu:fir djrs gSa (vkÑfr 2.15 nsf[k,)

D;ksafd 100 esa ls 6 ¯cnq }kjk fpfÉr oxZ gSa vr% ;s 0.06 dks Hkh fu:fir djrs gSaA

bl izdkj 0.2 × 0.3 = 0.06.

è;ku nhft, fd 2 × 3 = 6 vkSj 0.06 esa n'keyo ¯cnq ls nkb± rji+ Q vadksa dh la[;k 2
(= 1 + 1) gSaA

tk¡p dhft, fd D;k ;g 0.1 × 0.1 osQ fy, Hkh mfpr gSA

bu izs{k.kksa dk mi;ksx djrs gq, 0.2 × 0.4 Kkr dhft,A

0.1 × 0.1 vkSj 0.2 × 0.3 Kkr djrs le; laHkor% vkius è;ku fn;k gksxk fd loZizFke geus
n'keyo ¯cnq dh mis{kk djrs gq, iw.kZ la[;kvksa osQ :i esa xq.kk fd;k FkkA 0.1 × 0.1 esa geus
ik;k] 01 × 01 vFkkZr~ 1 × 1 blh izdkj 0.2 × 0.3 esa geus ik;k] 02 × 03 = 2 × 3.

rc geus lcls nkb± rji+ Q osQ vad ls 'kq: djrs gq, vkSj ckb± rji+ Q pyrs gq, vadksa dh
la[;k dks fxukA rc geus ogk¡ n'keyo ¯cnq j[kkA fxus tkus okys vadksa dh la[;k] xq.kk dh
tk jgh n'keyo la[;kvksa osQ n'keyo ¯cnq osQ nkb± rji+ Q osQ vadksa dh la[;k dk ;ksx djus
ij izkIr gksrh gSA

vkb, vc ge 1.2 × 2.5 Kkr djrs gSaA

12 ,oa 25 dks xq.kk dhft,A ge 300  vad izkIr djrs gSaA 1.2 vkSj 2.5 nksuksa esa n'keyo ¯cnq
osQ nkb± rjiQ ,d vad gSA blfy, 300 esa lcls nkb± rjiQ ls 1 + 1 = 2 vad fxu yhft,
(vFkkZr~ nks 0) vkSj ckb± rji+ Q pfy,A ge 3.00 vFkkZr~ 3 izkIr djrs gSa

blh izdkj 1.5 × 1.6, 2.4 × 4.2 Kkr dhft,A

vkÑfr 2.15
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2.5 vkSj 1.25 dks xq.kk djrs le; loZizFke vki 25 ,oa 125 dks xq.kk djsaxsA izkIr xq.kuiQy
esa n'keyo j[kus osQ fy, vki lcls nkb± rji+ Q osQ vad ls 'kq: djrs gq, 1 + 2 = 3 (D;ksa)\
vad fxusaxsA vr% 2.5 × 1.25 = 3.125A 2.7 × 1.35 Kkr dhft,A

   1. Kkr dhft,% (i) 2.7 × 4 (ii) 1.8 × 1.2 (iii) 2.3 × 4.35

   2. iz'u 1 esa izkIr xq.kuiQyksa dks vojksgh Øe eas Øec¼ dhft,A

mnkgj.k 7 ,d leckgq f=kHkqt dh Hkqtk 3.5 cm  gSA bldk ifjeki Kkr dhft,A

gy leckgq f=kHkqt dh lHkh Hkqtk,¡ leku gksrh gSaA

blfy,] izR;sd Hkqtk dh yackbZ = 3.5 cmA vr% ifjeki = 3 × 3.5 cm = 10.5 cm

mnkgj.k 8 ,d vk;r dh yackbZ 7.1 cm vkSj bldh pkSM+kbZ 2.5 cm gSA vk;r dk
{ks=kiQy D;k gS\

gy vk;r dh yackbZ = 7.1 cm vk;r dh pkSM+kbZ = 2.5 cm

blfy, vk;r dk {ks=kiQy = 7.1 cm × 2.5 cm = 17.75 cm2

2.6.1  n'keyo la[;kvksa dk 10,100 vkSj 1000 ls xq.ku

js'kek us ns[kk fd 2.3 = 
23

10
 gS tcfd 2.35 = 

235

100
. vr% mlus ik;k fd n'keyo ¯cnq dh

fLFkfr ij fuHkZj djrs gq, n'keyo la[;k dks 10 vFkok 100 gj okyh fHkUu osQ :i esa ifjofrZr
fd;k tk ldrk gSA mlus lkspk fd ;fn fdlh n'keyo la[;k dks 10 vFkok 100 vFkok 1000

ls xq.kk fd;k tk, rks D;k gksxk\

vkb, ns[krs gSa D;k ge n'keyo la[;kvksa dks 10 vFkok 100 vFkok 1000 ls xq.kk djus dk
dksbZ izfr:i (iSVuZ) izkIr dj ldrs gSaA

uhps nh gqbZ lkj.kh dks nsf[k, vkSj fjDr LFkkuksa dh iwfrZ dhft, %

1.76 × 10  = 
176

100
× 10 = 17.6 2.35 ×10 =___ 12.356 × 10 =___

1.76 × 100 = 
176

100
× 100 = 176 ;k 176.0 2.35 ×100 = ___ 12.356 × 100 =___

1.76 × 1000 = 
176

100
 × 1000 = 1760   ;k 2.35 ×1000 = ___ 12.356 × 1000 = ___

                                                1760.0

0.5 × 10 = 
5

10
 × 10 = 5     ;     0.5 × 100 = ___     ;     0.5 × 1000 = ___

iz;kl dhft,
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lkj.kh esa xq.kuiQy osQ n'keyo ¯cnq osQ foLFkkiu dks nsf[k,A ;gk¡ la[;kvksa dks 10,100 ,oa

1000 ls xq.kk fd;k x;k gSA 1.76 × 10 = 17.6 esa vad ogh gSa vFkkZr~ nksuksa rji+ Q 1, 7 vkSj 6 gSA

D;k vkius bls nwljs xq.kuiQyksa esa Hkh ns[kk gS\ 1.76 vkSj 17.6 dks Hkh nsf[k,A n'keyo ¯cnq nkb±

vFkok ckb±] fdl rji+ Q foLFkkfir gqvk gS è;ku nhft, 10 esa 1 osQ vfrfjDr ,d 'kwU; gSA

1.76×100 = 176.0 esa] 1.76 ,oa 176.0 dks nsf[k;s fd fdl rjiQ vkSj fdrus LFkkuksa ls

n'keyo ¯cnq dk foLFkkiu gqvk gSA n'keyo ¯cnq nkb± rji+ Q nks LFkkuksa ls foLFkkfir

gqvk gSA

è;ku nhft, 100 esa 1 osQ vfrfjDr nks 'kwU; gSA

D;k vki nwljs xq.kuiQyksa esa Hkh n'keyo ¯cnq dk blh izdkj dk foLFkkiu ns[krs gSa\

bl izdkj ge dgrs gSa fd tc fdlh n'keyo la[;k dks 10, 100 vFkok 1000

ls xq.kk fd;k tkrk gS rks xq.kuiQy osQ vad ogh gksrs gSa tks vad n'keyo la[;k eas

gksrs gSa ijarq xq.kuiQy esa n'keyo ¯cnq nkb± rjiQ mrus gh LFkkuksa ls foLFkkfir gksrk gS

ftrus 1 osQ vfrfjDr 'kwU; gksrs gSaA bu izs{k.kksa osQ vk/kj ij vc ge dg ldrs gSa fd%

0.07 × 10 = 0.7, 0.07 × 100 = 7 vkSj 0.07 × 1000 = 70.

D;k vc vki crk ldrs gSa fd 2.97 × 10 = ?    2.97 × 100 = ?    2.97 × 1000 = ?

D;k vc vki js'kek }kjk Hkqxrku fd, tkus okyh jkf'k vFkkZr~ ` 8.50 × 150] Kkr djus

eas mldh lgk;rk dj ldrs gSa\

iz'ukoyh 2.6

1. Kkr dhft, %

(i) 0.2 × 6 (ii) 8 × 4.6 (iii) 2.71 × 5

(iv) 20.1 × 4 (v) 0.05 × 7 (vi) 211.02 × 4

(vii) 2 × 0.86

2. ,d vk;r dk {ks=kiQy Kkr dhft, ftldh yackbZ 5.7 cm vkSj pkSM+kbZ 3 cm gSA

3. Kkr dhft, %

(i) 1.3 × 10 (ii) 36.8 × 10 (iii) 153.7 × 10

(iv) 168.07 × 10 (v) 31.1 × 100 (vi) 156.1 × 100

(vii) 3.62 × 100 (viii) 43.07 × 100 (ix) 0.5 × 10

(x) 0.08 × 10 (xi) 0.9 × 100 (xii) 0.03 × 1000

4. ,d nqifg;k okgu ,d yhVj iSVªksy esa 55.3 km dh nwjh r; djrk gSA 10 yhVj iSVªksy esa
og fdruh nwjh r; djsxk\

iz;kl dhft,
Kkr dhft,:

(i) 0.3 × 10

(ii) 1.2 × 100

(iii) 56.3 × 1000
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5. Kkr dhft, %

(i) 2.5 × 0.3 (ii) 0.1 × 51.7 (iii) 0.2 × 316.8

(iv) 1.3 × 3.1 (v) 0.5 × 0.05 (vi) 11.2 × 0.15

(vii) 1.07 × 0.02 (viii) 10.05 × 1.05

(ix) 101.01 × 0.01 (x) 100.01 × 1.1

2.7  n'keyo la[;kvksa dh Hkkx
lfork viuh d{kk dh ltkoV osQ fy, ,d fMtkbZu rS;kj dj jgh FkhA mls 1.9 cm yackbZ okyh
oqQN jaxhu dkx”k dh ifV ð;ksa dh vko';drk FkhA mlosQ ikl 9.5 cm yackbZ okyh ,d jaxhu
dkx”k dh iV ðh FkhA bl iV ðh eas ls og vHkh"V yackbZ osQ fdrus VqdM+s izkIr dj losQxhA mlus

lkspk 'kk;n ;g 9.5

1.9
 gksxkA D;k ;g lgh gS\

9.5 vkSj 1.9 nksuksa gh n'keyo la[;k,¡ gSaA blfy, gesa n'keyo la[;kvksa dh Hkkx Hkh tkuus
dh vko';drk gSA

2.7.1  10, 100 vkSj 1000 ls Hkkx

vkb, vc ge ,d n'keyo la[;k dh 10, 100 vkSj 1000 ls Hkkx
Kkr djrs gSaA

vkb, ge  31.5 ÷ 10 Kkr djrs gSaA

31.5 ÷ 10 = 
315 1

×
10 10

 = 
315

100
 = 3.15

blh izdkj 31 5 100
315

10

1

100
. ÷ = ×  = =

315

1000
0 315.

vkb, ge ;g ns[krs gS a fd D;k ge la[;kvks a dks 10, 100 vFkok 1000 ls Hkkx djus
dk dksbZ izfr:i Kkr dj ldrs gSaA ;g la[;kvksa dks 10, 100 vFkok 1000 ls] laf{kIr fof/ ls
Hkkx djus esa gekjh lgk;rk dj ldrk gSA

31.5 ÷ 10 = 3.15 231.5 ÷ 10 =___ 1.5 ÷ 10 =___ 29.36 ÷ 10 =___

31.5 ÷ 100 = 0.315 231.5 ÷ 100 =___ 1.5 ÷ 100 =___ 29.36 ÷ 100 =___

31.5 ÷ 1000 = 0.0315 231.5 ÷ 1000 =___ 1.5 ÷ 1000 =___ 29.36 ÷ 1000 =___

31.5 ÷ 10 = 3.15 dks yhft,A  31.5 vkSj 3.15 esa vad ,d tSls gSa vFkkZr~ 3, 1, vkSj 5 ijarq
HkkxiQy esa n'keyo ¯cnq foLFkkfir gks x;k gSA fdl rji+ Q vkSj fdrus LFkkuksa ls\ n'keyo ¯cnq
ckb± rji+ Q ,d LFkku ls foLFkkfir gks x;k gSA è;ku nhft, 10 esa 1 osQ vfrfjDr ,d 'kwU; gSA

 iz;kl dhft,
Kkr dhft, %

(i) 235.4 ÷ 10

  (ii) 235.4 ÷100

 (iii) 235.4 ÷ 1000
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vc 31.5 ÷ 100 = 0.315 dh ppkZ djrs gSaA 31.5 vkSj 0.315 esa vad ,d tSls gSa ijarq

HkkxiQy esa n'keyo ¯cnq osQ ckjs esa D;k dg ldrs gSa\ ;g ckb± rjiQ nks LFkkuksa ls foLFkkfir

gks x;k gSA è;ku nhft, 100 esa 1 osQ vfrfjDr nks 'kwU; gSaA

bl izdkj ge dg ldrs gSa fd fdlh la[;k dks 10, 100 vFkok 1000 ls Hkkx djus ij

la[;k ,oa HkkxiQy osQ vad ,d tSls gSa ijarq HkkxiQy esa n'keyo ¯cnq ckb± rjiQ mrus gh LFkkuksa

ls foLFkkfir gks tkrk gS ftrus 1 osQ lkFk 'kwU; gksrs gSaA bl izs{k.k dk mi;ksx djrs gq, vc ge

'kh?kzrkiwoZd fuEufyf[kr dks Kkr djrs gSa]

2.38 ÷ 10 = 0.238

2.38 ÷ 100 = 0.0238

2.38 ÷ 1000 = 0.00238

2.7.2  iw.kZ la[;k ls n'keyo la[;k dh Hkkx

vkb,] ge 
6.4

2
 Kkr djrs gSaA ;kn dhft, ge bls 6.4 ÷ 2 osQ :i esa Hkh fy[krs gSaA

blfy,] tSlk fd geus fHkUuksa ls lh[kk gS

6.4 ÷ 2 =
64

10
 ÷ 2

=
64 1

10 2
×

=
64 1

10 2

1 64

10 2

1

10

64

2

×

×
=

×

×
= ×

=
1

10
32

32

10
3 2× = = .

vFkok] vkb, loZizFke ge 64 dks 2 ls Hkkx djrs gSA ge 32 izkIr djrs gSaA 6.4 esa n'keyo

¯cnq osQ nkb± rjiQ ,d vad gSA 32 esa n'keyo bl izdkj jf[k, rkfd n'keyo osQ nkb± rji+ Q

osQoy ,d gh vad jg ik,A ge fiQj ls 3.2 izkIr djrs gSaA

19.5 ÷ 5 Kkr djus osQ fy, igys 195 ÷ 5 Kkr dhft,A ge 39 izkIr djrs

gSaA 19.5 esa n'keyo ¯cnq osQ nkb± rji+ Q ,d vad gSA 39 esa n'keyo ¯cnq dks

bl izdkj jf[k, rkfd blosQ nkb± rji+ Q osQoy ,d vad jg ik,A vki 3.9 izkIr

djsaxsA

(i) 35.7 ÷ 3 = ?

(ii) 25.5 ÷ 3 = ?

iz;kl dhft,

iz;kl dhft,
(i) 43.15 ÷ 5 = ?

(ii) 82.44 ÷ 6 = ?
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vc 12.96 ÷ 4 =
1296

4
100

÷

=
1296 1

×
100 4

=
1 1296

×
100 4

=
1

× 324
100

= 3.24

vFkok] 1296 dks 4 ls Hkkx nhft,A vki 324 izkIr djrs gSaA 12.96 esa n'keyo ¯cnq osQ nkb±

vksj 2 vad gSaA 324 esa blh izdkj n'keyo j[krs gq, vki 3.24 izkIr djsaxsA

è;ku nhft, ;gk¡ vkSj blls vxys ifjPNsn eas geus osQoy ,sls foHkktuksa dh ppkZ dh gS

ftuesa] n'keyo dks è;ku esa u j[kdj] ,d la[;k dks nwljh la[;k ls iwjh rjg foHkkftr fd;k

tk losQxk vFkkZr~ 'ks"kiQy osQ :i esa 'kwU; izkIr gksxkA tSlk fd 19.5 ÷ 5 esa] tc 195 dks 5 ls

foHkkftr fd;k tkrk gS rks 'ks"kiQy 'kwU; izkIr gksrk gSA

;|fi ,slh Hkh fLFkfr;k¡ gSa ftuesa dksbZ la[;k fdlh nwljh la[;k ls iwjh rjg

foHkkftr ugha dh tk ldrh vFkkZr~ gesa 'ks"kiQy osQ :i esa 'kwU; dh izkfIr ugha gksrh

gSA mnkgj.kr% 195 ÷ 7 ,slh fLFkfr;ksa osQ ckjs esa ge vxyh d{kkvksa esa ppkZ

djsaxsA

mnkgj.k 9 4.2, 3.8 vkSj 7.6 dk vkSlr Kkr dhft,A

gy 4.2, 3.8 vkSj 7.6 dk vkSlr

=
4.2 3.8 7.6

3

+ +

= =
15 6

3

.
 5.2 gksxkA

2.7.3  ,d n'keyo la[;k dk nwljh n'keyo la[;k ls Hkkx

vkb, ge
25 5

0 5

.

.
 vFkkZr~ 25.5 ÷ 0.5 Kkr djrs gSaA

iz;kl dhft,
Kkr dhft,%

(i) 15.5 ÷ 5

(ii) 126.35 ÷ 7
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ge ikrs gSa % 25.5 ÷ 0.5 = 
255 5

10 10
÷  = 

255 10
×

10 5
= 51

vr% 25.5 ÷ 0.5 = 51

vki D;k ns[krs gSa \ 
25.5

0.5
 osQ fy,

ge ikrs gSa fd 0.5 esa n'keyo osQ nkb±

rji+ Q ,d vad gSA bldks 10 ls Hkkx

djus ij iw.kZ la[;k esa ifjofrZr fd;k

tk ldrk gSA blh rjg ls 25.5 dks Hkh 10 ls Hkkx djosQ ,d fHkUu esa ifjofrZr fd;k x;k gSA

vFkok ge dgrs gSa fd 0.5 dks 5 cukus osQ fy, n'keyo ¯cnq dks nkb± rji+ Q ,d LFkku ls

foLFkkfir fd;k x;k gSA

blfy, 25.5 esa Hkh n'keyo ¯cnq dks nkb± rji+ Q ,d LFkku ls foLFkkfir djosQ 225 esa

ifjofrZr fd;k x;kA

vr% 22.5 ÷ 1.5  = 
22 5

1 5

.

.
 = 

225

15
 = 15

blh izdkj
20 3

0 7

.

.
 vkSj 

15.2

0.8
 Kkr dhft,A

vkb, vc ge 20.55 ÷ 1.5 Kkr djrs gSaA

mi;qZDr ppkZ osQ vuqlkj ge bls 205.5 ÷ 15 osQ :i esa fy[k ldrs gSaA blls ge 13.7 izkIr

djrs gSaA

3.96

0.4
, 

2.31

0.3
 Kkr dhft,A

vc 
33.725

0.25
 dh ppkZ djrs gSaA ge bls 

3372.5

25
 osQ :i esa fy[k ldrs gSa (oSQls\) vkSj

ge 134.9 osQ :i esa HkkxiQy izkIr djrs gSaA vki 
27

0.03
 oSQls Kkr djsaxs\ ge tkurs gSa fd 27

dks 27.00 osQ :i eas fy[kk tk ldrk gSA

blfy,
27 27.00 2700

0.03 0.03 3
= = = ?

Kkr dhft,% (i)  
7.75

0.25
  (ii)  

42.8

0.02
  (iii)  

5.6

1.4

iz;kl dhft,
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mnkgj.k 10 ,d le cgqHkqt dh izR;sd Hkqtk dh yackbZ 2.5 cm gSA cgqHkqt dk ifjeki

12.5 cm gSA bl cgqHkqt dh fdruh Hkqtk,¡ gSa\

gy le cgqHkqt dk ifjeki bldh lHkh leku Hkqtkvksa dh yackbZ dk ;ksx gksrk

gS = 12.5 cm

izR;sd Hkqtk dh yackbZ = 2.5 cm

vr% Hkqtkvksa dh la[;k = 
12.5

2.5
 = 

125

25
 = 5

cgqHkqt dh 5 Hkqtk,¡ gSaA

mnkgj.k 11 ,d dkj 2.2 ?kaVs esa 89.1 km dh nwjh r; djrh gSA dkj }kjk 1 ?kaVs esa r;

dh xbZ vkSlr nwjh fdruh gS\

gy dkj }kjk r; dh xbZ nwjh =  89.1 km

bl nwjh dks r; djus esa fy;k x;k le; =  2.2 ?kaVs

blfy, dkj }kjk 1 ?kaVs esa r; dh xbZ nwjh = 
89.1

2.2

 = 
891

22
 = 40.5 km

iz'ukoyh 2.7

1. Kkr dhft, %

(i) 0.4 ÷ 2 (ii) 0.35 ÷ 5 (iii) 2.48 ÷ 4

(iv) 65.4 ÷ 6 (v) 651.2 ÷ 4 (vi) 14.49 ÷ 7

(vii) 3.96 ÷ 4 (viii) 0.80 ÷ 5

2. Kkr dhft, %
(i) 4.8 ÷ 10 (ii) 52.5 ÷ 10 (iii) 0.7 ÷ 10

(iv) 33.1 ÷ 10 (v) 272.23 ÷ 10 (vi) 0.56 ÷ 10

(vii) 3.97 ÷10

3. Kkr dhft, %

(i) 2.7 ÷ 100 (ii) 0.3 ÷ 100 (iii) 0.78 ÷ 100

(iv) 432.6 ÷ 100 (v) 23.6 ÷100 (vi) 98.53 ÷ 100
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4. Kkr dhft, %

(i) 7.9 ÷ 1000 (ii) 26.3 ÷ 1000

(iii) 38.53 ÷ 1000 (iv) 128.9 ÷ 1000 (v) 0.5 ÷ 1000

5. Kkr dhft, %

(i) 7 ÷ 3.5 (ii) 36 ÷ 0.2 (iii) 3.25 ÷ 0.5

(iv) 30.94 ÷ 0.7 (v) 0.5 ÷ 0.25 (vi) 7.75 ÷ 0.25

(vii) 76.5 ÷ 0.15 (viii) 37.8 ÷ 1.4 (ix) 2.73 ÷ 1.3

6. ,d xkM+h 2.4 yhVj iSVªksy eas 43.2 km dh nwjh r; djrh gSA ;g xkM+h ,d yhVj iSVªksy

esa fdruh nwjh r; djsxh\

geus D;k ppkZ dh\

1. geus fiNyh d{kk eas fHkUu ,oa n'keyo osQ ckjs esa] rFkk mu ij ;ksx ,oa O;odyu dh

lafØ;kvksa lfgr vè;;u fd;k gSA

2. vc geus fHkUuksa ,oa n'keyoksa ij xq.ku ,oa Hkkx dh lafØ;kvksa dk vè;;u fd;k gSA

3. geus vè;;u fd;k gS fd fHkUuksa dks oSQls xq.kk fd;k tk,A nks fHkUuksa dks xq.kk djus osQ

fy, muosQ va'kksa ,oa gjksa dks i`Fko~Q&i`Fko~Q xq.kk fd;k tkrk gS vkSj fiQj xq.kuiQy dks

v'a kkas dk x.q kuiQy
gjkas dk x.q kuiQy

 osQ :i esa fy[kk tkrk gSA

mnkgj.kkFkZ 
2 5 2× 5 10

×
3 7 3× 7 21

= =

4. fHkUu] izpkyd ^dk* osQ :i esa dke djrh gSA

mnkgj.kr%  2 dk 
1

2
 gksrk gS 

1

2
 × 2 = 1

5. (a) nks mfpr fHkUuksa dk xq.kuiQy] xq.kk fd, x, izR;sd fHkUu ls de gksrk gSA

(b) ,d mfpr vkSj ,d fo"ke fHkUu dk xq.kuiQy fo"ke fHkUu ls de gksrk gS vkSj

mfpr fHkUu ls vf/d gksrk gSA

(c) nks fo"ke fHkUuksa dk xq.kuiQy] xq.kk fd, x, nksuks a fHkUuksa esa ls izR;sd ls cM+k

gksrk gSA

2020-21

©  N
CERT 

no
t to

 be
 re

pu
bli

sh
ed



fHkUu ,oa n'keyo 5959595959

6. ,d fHkUu dk O;qRØe blosQ va'k vkSj gj dks ijLij cnyus ls izkIr gksrk gSA

7. geus ns[kk gS fd nks fHkUuksa dks oSQls Hkkx fn;k tkrk gS %

(a) ,d iw.kZ la[;k dks fdlh fHkUu ls Hkkx djrs le; ge iw.kZ la[;k dks fHkUu osQ

O;qRØe ls xq.kk djrs gSaA

mnkgj.kr% 3 5 10
2 2

5 3 3
÷ = × =

(b) ,d fHkUu dks iw.kZ la[;k ls Hkkx djus osQ fy, ge fHkUu dks iw.kZ la[;k osQ O;qRØe

ls xq.kk djrs gSaA

mnkgj.kr% 2 2 1 2
7 ×

3 3 7 21
÷ = =

(c) ,d fHkUu dks nwljh fHkUu ls Hkkx djus osQ fy, ge igyh fHkUu dks nwljh fHkUu

osQ O;qRØe ls xq.kk djrs gSaA blfy, 
2 5 2 7 14

×
3 7 3 5 15

÷ = = .

8. geus ;g Hkh lh[kk gS fd nks n'keyo la[;k,¡ oSQls xq.kk dh tkrh gSaA nks n'keyo

la[;kvksa dks xq.kk djus osQ fy, loZizFke ge mUgsa iw.kZ la[;kvksa osQ :i esa xq.kk djrs gSaA

nksuksa n'keyo la[;kvksa eas n'keyo ¯cnq osQ nkb± rji+ Q vadksa dh la[;k dks fxurs gSaA fxuh

gqbZ vadksa dh la[;k dk ;ksx Kkr djrs gSaA lcls nk,¡ LFkku ls vadksa dks fxurs gq,

xq.kuiQy esa n'keyo ¯cnq j[kk tkrk gSA ;g fxurh iwoZ esa izkIr ;ksx osQ leku gksuh

pkfg,A

mnkgj.kr% 0.5 × 0.7 = 0.35

9. ,d n'keyo la[;k dks 10, 100 vFkok 1000 ls xq.kk djus osQ fy, ge ml la[;k esa

n'keyo ¯cnq dks nkb± rjiQ mrus gh LFkku ls foLFkkfir djrs gSa ftrus 1 osQ vfrfjDr 'kwU;

gksrs gSaA

vr%  0.53 × 10 = 5.3,     0.53 × 100 = 53,      0.53 × 1000 = 530

10. geus ns[kk gS fd n'keyo la[;k,¡ oSQls foHkkftr dh tkrh gSA

(a) ,d n'keyo la[;k dks iw.kZ la[;k ls Hkkx djus osQ fy, loZizFke ge mUgsa iw.kZ

la[;kvksa osQ :i esa Hkkx nsrs gSaA rc HkkxiQy eas n'keyo ¯cnq dks oSls gh j[kk tkrk

gS tSls n'keyo la[;k esaaA
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mnkgj.kr% 8.4 ÷ 4 = 2.1

è;ku nhft, ge ;gk¡ ij osQoy ,sls foHkktuksa dh ckr dj jgs gSa ftuesa 'ks"kiQy

'kwU; gSA

(b) ,d n'keyo la[;k dks 10, 100 vFkok 1000 ls Hkkx djus osQ fy, n'keyo la[;k

esa n'keyo ¯cnq dks ckb± rji+ Q mrus gh LFkku ls foLFkkfir djrs gSa ftrus 1 osQ

vfrfjDr 'kwU; gksrs gSaA bl izdkj HkkxiQy dh izkfIr gksrh gSA

blfy,, 23.9 ÷ 10 = 2.39,23.9 ÷ 100 = 0 .239, 23.9 ÷ 1000 = 0.0239

(c) nks n'keyo la[;kvksa dks Hkkx djrs le; loZizFke ge nksuksa la[;kvksa esa n'keyo

¯cnq dks nkb± rji+ Q leku LFkkuksa ls foLFkkfir djrs gSa vkSj rc Hkkx nsrs gSaA vr%
2.4 ÷ 0.2 = 24 ÷ 2 = 12.
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3.1  Hkwfedk

fiNyh d{kkvksa esa] vkius fofHkUu izdkj osQ vk¡dM+ksa osQ lkFk dk;Z fd;k FkkA vkius vk¡dM+ksa
dks ,df=kr djuk] mudks lkj.khc¼ djuk rFkk mUgsa naM vkys[kksa (bar graphs) osQ :i esa
iznf'kZr djuk lh[kk FkkA vk¡dM+ksa dk laxzg] vkys[ku vkSj izLrqrhdj.k] gekjs vuqHkoksa dks
laxfBr djus vkSj muls fu"d"kZ fudkyus esa gekjh lgk;rk djrs gSaA bl vè;k; esa] ge bl
vksj ,d dne vkSj vkxs c<+saxs A vkiosQ lEeq[k oqQN vU; izdkj osQ vk¡dM+s vkSj vkys[k
vk,¡xsA vki lekpkj&i=kksa] if=kdkvksa] Vsyhfotu vkSj vU; lkèkuksa ls] fofHkUu izdkj osQ vk¡dM+ksa
dks ns[k pqosQ gSaA vki ;g Hkh tkurs gSa fd lHkh vk¡dM+s gesa fdlh u fdlh izdkj dh lwpuk
vo'; nsrs gSaA vkb, vk¡dM+ksa osQ oqQN lkekU; :iksa dks ns[ksa] tks vkiosQ lEeq[k vkrs jgrs gSaA

v
è;

k;
 
 
3

 
 
3

 
 
3

 
 
3

 
 
3

vk¡dM+ksa dk
izcaèku

uxjksa osQ rkieku
20.6.2006 dks

vfèkdre U;wure

vgenkckn 38°C 29°C

ve`rlj 37°C 26°C

csaxywj 28°C 21°C

psUubZ 36°C 27°C

fnYyh 38°C 28°C

t;iqj 39°C 29°C

tEew 41°C 26°C

eqacbZ 32°C 27°C

lkj.kh 3.1 lkj.kh 3.2

iqQVckWy

fo'o di 2006

;wØsu us lÅnh vjc dks gjk;k 4 - 0 ls

Lisu us V~;wfuf'k;k dks gjk;k 3 - 1 ls

fLoVtjySaM us Vksxks dks gjk;k 2 - 0 ls

fganh osQ ,d VsLV esa 5 fo|kfFkZ;ksa }kjk 10 esa ls
izkIr fd, x, vad gSa % 4] 5] 8] 6] 7
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vk¡dM+ksa osQ ;s laxzg vkidks D;k crkrs gSa\

mnkgj.kkFkZ] vki ;g dg ldrs gSa fd 20&6&2006 dks

tEew dk vfèkdre rkieku lcls vfèkd Fkk (lkj.kh 3-1)

;k ge dg ldrs gSa fd cqèkokj dks dksbZ cPpk vuqifLFkr

ugha Fkk (lkj.kh 3-3)A

D;k ge bu vk¡dM+ksa dks fdlh vyx rjhosQ ls laxfBr

vkSj izLrqr dj ldrs gSa] rkfd mudk fo'ys"k.k djuk vkSj

mudh O;k[;k djuk csgrj gks tk,\ bl vè;k; esa] ge bl
izdkj osQ iz'uksa osQ mÙkj izkIr djus dk iz;Ru djsaxsA

3.2  vk¡dM+ksa dk laxzg

uxjksa osQ rkiekuksa osQ ckjs esa vk¡dM+s (lkj.kh 3-1) gesa vusd ckrsa crk ldrs gSa] ijarq ;s vk¡dM+s
gesa ;g ugha crk ldrs fd iwjs o"kZ esa fdl uxj dk vfèkdre rkieku lcls vfèkd FkkA ;g
tkuus osQ fy, gesa bu uxjksa esa ls izR;sd uxj osQ iwjs o"kZ osQ nkSjku fjdkWMZ fd, x, vfèkdre
rkiekuksa ls lacafèkr vk¡dM+s bdV~Bs djus iM+saxsA ,slh fLFkfr esa] lkj.kh 3-1 esa fn, x, o"kZ osQ
,d fof'k"V fnu dk rkieku&pkVZ i;kZIr ugha gSA

blls ;g iznf'kZr gksrk gS fd 'kk;n vk¡dM+ksa dk ,d fn;k gqvk laxzg gesa mlls lacafèkr
,d fof'k"V lwpuk u ns ik,A blosQ fy,] gesa ml fof'k"V lwpuk dks è;ku esa j[krs gq,]
vk¡dM+ksa dks bdV~Bs djus dh vko';drk gSA mijksDr fLFkfr esa] gesa tks fof'k"V lwpuk pkfg,
Fkh og ;g Fkh] fd iwjs o"kZ osQ nkSjku bu uxjksa osQ vfèkdre rkieku D;k jgs] tks gesa lkj.kh 3-1
ls izkIr ugha gks losQ FksA bl izdkj] vk¡dM+ksa dks bdV~Bs djus ls igys] gesa ;g tkuuk
vko';d gS fd ge budk mi;ksx fdlosQ fy, djsaxsA

uhps oqQN fLFkfr;k¡ nh tk jgh gSaA

vki vè;;u djuk pkgrs gSa %

– xf.kr esa viuh d{kk osQ izn'kZu dk
– iqQVckWy ;k fØosQV esa Hkkjr osQ izn'kZu dk
– fdlh {ks=k esa efgyk lk{kjrk nj dk] vFkok
– vkiosQ vkl&ikl osQ ifjokjksa esa 5 o"kZ ls de vk;q osQ cPpksa dh la[;k dkA

mijksDr fLFkfr;ksa esa] vkidks fdl izdkj osQ vk¡dM+ksa dh vko';drk gS\ tc rd vki
mi;qDr vk¡dM+s bdV~Bs ugha djsaxs] vki okafNr tkudkjh ugha izkIr dj ldrs gSaA izR;sd osQ
fy,] mi;qDr vk¡dM+s D;k gSa\

vius fe=kksa ls ppkZ dhft, vkSj igpkfu, fd izR;sd fLFkfr esa fdu vk¡dM+ksa dh vko';drk
gksxhA oqQN vk¡dM+ksa dks bdV~Bs djuk ljy gS vkSj oqQN dks bdV~Bs djuk dfBuA

lkj.kh 3.3

,d d{kk esa lkIrkfgd vuqifLFkfr
n'kkZus okys vk¡dM+s

lkseokj       

eaxyokj
cqèkokj -

c`gLifrokj         

'kqØokj  

'kfuokj       

         ,d cPps dks fu:fir djrk gS
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3.3  vk¡dM+ksa dk laxBu

tc ge vk¡dM+ksa dks laxzfgr djrs gSa] rks gesa mUgsa fjdkWMZ djosQ laxfBr djuk gksrk
gSA gesa bldh D;ksa vko';drk iM+rh gS\ fuEu mnkgj.k ij fopkj dhft,%

d{kk vè;kfidk lqJh uhye ;g tkuuk pkgrh Fkh fd vaxzs”kh esa cPpksa dk izn'kZu
oSQlk jgk\ og fo|kfFkZ;ksa }kjk izkIr vadksa dks fuEufyf[kr izdkj ls fy[krh gS%

23, 35, 48, 30, 25, 46, 13, 27, 32, 38

bl :i esa] vk¡dM+s ljyrk ls le>us ;ksX; ugha FksA mUgsa ;g Hkh Kkr ugha gqvk
fd fo|kfFkZ;ksa osQ ckjs esa mudh èkkj.kk,¡ muosQ izn'kZu ls esy djrh gSa ;k ughaA

uhye osQ ,d lgdehZ us mu vk¡dM+ksa dks fuEufyf[kr :i esa bdV~Bs djus esa
mldh lgk;rk dhA (lkj.kh 3-4)%

lkj.khlkj.khlkj.khlkj.khlkj.kh 3.4

jksy ua- uke 50 esa ls jksy ua- uke 50 esa ls
izkIr vad izkIr vad

1 vt; 23 6 xksfoan 46

2 vjeku 35 7 t; 13

3 vk'kh"k 48 8 dfork 27

4 nhfIr 30 9 euh"kk 32

5 iSQt+ku 25 10 uhjt 38

bl rjg uhye ;g le> ldh fd fdl Nk=k us fdrus vad izkIr fd,A ysfdu og oqQN
vkSj tkudkjh pkgrh FkhA nhfidk us mu vk¡dM+ksa dks nwljh rjg ls iznf'kZr fd;k

lkj.khlkj.khlkj.khlkj.khlkj.kh 3.5

jksy ua- uke 50 esa ls jksy ua- uke 50 esa ls
izkIr vad izkIr vad

3 vkf'k"k 48 4 nhfIr 30

6 xksfoan 46 8 dfork 27

10 uhjt 38 5 iSQtku 25

2 vjeku 35 1 vt; 23

9 euh"kk 32 7 t; 13

vc uhye ;g tkuus esa leFkZ gks xbZ fd fdlus lcls vPNk izn'kZu fd;k gS vkSj fdldks
lgk;rk dh vko';drk gSA

gekjs lkeus vkus okys vusd vk¡dM+s lkj.khc¼ :i esa gksrs gSaA gekjs Ldwy osQ jftLVj] izxfr
fjiksVZ] vH;kl&iqfLrdkvksa esa Øekuqlkj lwph] rkieku osQ fjdkWMZ rFkk vU; vusd vk¡dM+s
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lkj.khc¼ (tabular) :i esaa gksrs gSaA D;k vki oqQN vkSj vk¡dM+ksa ds ckjs esa lksp ldrs gSa] tks
lkj.khc¼ :i esa gSa\

tc ge vk¡dM+ksa dks ,d mi;qDr lkj.kh esa j[k ysrs gSa] rks mUgsa le>uk vkSj mudh O;k[;k
djuk ljy gks tkrk gSA

viuh d{kk osQ de ls de 20 cPpksa (yM+osQ vkSj yM+fd;ksa) dks vyx&vyx rkSfy,
(fdyksxzke esa)A izkIr vk¡dM+ksa dks laxfBr dhft, rFkk fuEufyf[kr iz'uksa osQ  mÙkj nsus dk
iz;Ru dhft, %

(i) lcls vfèkd Hkkj fdldk gS\ (ii) dkSu&lk Hkkj vfèkdka'k cPpksa dk gS\

(iii) vkiosQ Hkkj vkSj vkiosQ lcls vPNs fe=k osQ Hkkj esa D;k varj gS\

3.4  izfrfufèk eku
vki ^vkSlr* (average) 'kCn ls vo'; gh ifjfpr gksaxs rFkk vius nSfud thou esa vkSlr
'kCn ls lacaf/r fuEufyf[kr izdkj osQ dFku vo'; gh lqus ;k i<+s gksaxs%

l bZ'kk viuh i<+kbZ ij izfrfnu vkSlru yxHkx 5 ?kaVs dk le; O;rhr djrh gSA

l bl le; o"kZ dk vkSlr rkieku 40 fMxzh (lsfYl;l) gSA

l esjh d{kk osQ fo|kfFkZ;ksa dh vkSlr vk;q 12 o"kZ gSA

l ,d Ldwy dh okf"kZd ijh{kk osQ le; fo|kfFkZ;ksa dh vkSlr mifLFkfr 98 izfr'kr FkhA

blh izdkj osQ vusd dFku gks ldrs gSaA Åij fn, gq, dFkuksa osQ ckjs esa lksfp,A

D;k vki lksprs gSa fd igys dFku esa crk;k x;k cPpk izfrfnu Bhd 5 ?kaVs i<+rk gS\

vFkok] D;k ml fo'ks"k le; ij] fn, gq, LFkku dk rkieku lnSo 40 fMxzh jgrk gS\

vFkok] D;k ml d{kk osQ izR;sd fo|kFkhZ dh vk;q 12 o"kZ gS\ Li"Vr% bu iz'uksa dk mÙkj
gS ^ugha* A

rc] ;s dFku gesa D;k crkrs gSa\

vkSlr ls ge le>rs gSa fd bZ'kk izk;% ,d fnu eas 5 ?kaVs i<+rh gSA oqQN fnu og blls
de ?kaVs i<+rh gS vkSj oqQN fnu blls vfèkd ?kaVs i<+rh gSA

blh izdkj] 40 fMxzh lsfYl;l osQ vkSlr rkieku dk vFkZ gS fd o"kZ osQ bl le; ij
rkieku izk;% 40 fMxzh lsfYl;l jgrk gSA dHkh og  40° C ls de jgrk gS vkSj dHkh 40°

C ls vfèkd Hkh jgrk gSA

bl izdkj] ge ;g vuqHko djrs gSa fd vkSlr ,d ,slh la[;k gS tks izs{k.kksa (observations)

;k vk¡dM+ksa osQ ,d lewg dh osaQnzh; izo`fÙk (central tendency) dks fu:fir djrh (;k n'kkZrh)
gSA D;kasfd vkSlr lcls vf/d rFkk lcls de ewY; (value) osQ vk¡dM+ksa osQ chp esa gksrk gSA
blfy, ge dgrs gSa fd vkSlr] vk¡dM+ksa osQ ,d lewg dh osaQnzh; izo`fÙk dk ekid (measure)

iz;kl dhft,

2020-21

©  N
CERT 

no
t to

 be
 re

pu
bli

sh
ed



vk¡dM+ksa dk izcaèku 6565656565

gSA fofHkUu izdkj osQ vk¡dM+ksaa dh O;k[;k djus osQ fy,] fofHkUu izdkj osQ izfrfufèk
(representative) ;k osaQnzh; ekuksa (central values) dh vko';drk gksrh gSA buesa ls ,d
izfrfufèk eku vadxf.krh; ekè; ;k lekarj ekè; (arthmetic mean) gSA

3.5  vadxf.krh; ekè;
vk¡dM+ksa osQ ,d lewg osQ fy, vafèkdka'kr% iz;ksx fd, tkuk okyk izfrfufèk eku vadxf.krh;
ekè; gS] la{ksi esa bls ekè; (mean) Hkh dgrs gSaA bls vPNh izdkj ls le>us osQ fy,] vkb,
fuEufyf[kr mnkgj.k dks ns[ksa %

nks crZuksa esa Øe'k% 20 yhVj vkSj 60 yhVj nwèk gSA ;fn nksuksa crZuksa esa cjkcj&cjkcj nwèk
j[kk tk,] rks izR;sd crZu esa fdruk nwèk gksxk\ tc ge bl izdkj dk iz'u iwNrs gSa] rc ge
vadxf.krh; ekè; Kkr djus osQ fy, dgrs gSaA
mijksDr fLFkfr esa] vkSlr ;k vadxf.krh; ekè; gksxk %

nèw k dh dyq  ek= kk
cruZ kas dh l[a ;k

 = 
20 60

2

+
 yhVj = 40 yhVj

bl izdkj] izR;sd crZu esa 40 yhVj nwèk gksxkA
vkSlr ;k vadxf.krh; ekè; (A.M.) ;k osQoy ekè; dks fuEufyf[kr :i ls ifjHkkf"kr fd;k
tkrk gS%

ekè; = 
lHkh is{z k.kkas dk ;ksx
is{z k.kksa dh l[a ;k

fuEufyf[kr mnkgj.kksa ij fopkj dhft,%

mnkgj.k 1 vkf'k"k rhu Øekxr fnuksa esa Øe'k% 4 ?kaVs] 5 ?kaVs vkSj 3 ?kaVs i<+rk gSA
mlosQ izfrfnu i<+us dk vkSlr le; D;k gS\

gy vkf'k"k osQ i<+us dk vkSlr le; gksxk %

i<k+ bZ e as yxk;k  dq y le;
fnuksa dh la[;k ftueas i<+kbZ d h  = 

4 5 3

3

+ +
 ?kaVs = 4 ?kaVs izfrfnu

bl izdkj] ge dg ldrs gSa fd vkf'k"k izfrfnu 4 ?kaVs osQ vkSlr ls i<+kbZ djrk gSA
mnkgj.k 2 ,d cYysckt us 6 ikfj;ksa (innings) esa fuEufyf[kr la[;kvksa esa ju cuk, %

36, 35, 50, 46, 60, 55

,d ikjh esa mlosQ }kjk cuk, x, juksa dk ekè; Kkr dhft,A

gy oqQy ju = 36 + 35 + 50 + 46 + 60 + 55 = 282

ekè; Kkr djus osQ fy,] ge lHkh izs{k.kksa dk ;ksx Kkr djosQ mls izs{k.kksa dh oqQy la[;k
ls Hkkx nsrs gSaA vr%] bl fLFkfr esa

ekè; = 
282

6
 = 47.

bl izdkj] ,d ikjh esa mlosQ }kjk cuk, x, juksa dk ekè; 47 gSA
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vadxf.krh; ekè; dgk¡ fLFkr gS\

lksfp,] ppkZ dhft, vkSj fyf[k,

mijksDr mnkgj.kksa esa fn, x, vk¡dM+ksa ij fopkj dhft, rFkk fuEufyf[kr fo"k; esa lksfp,%
l D;k ekè; izR;sd izs{k.k ls cM+k gS\
l D;k ;g izR;sd izs{k.k ls NksVk gS\

vius fe=kksa osQ lkFk ppkZ dhft,A blh izdkj dk ,d vkSj mnkgj.k cukb, vkSj bUgha iz'uksa
osQ mÙkj nhft,A
vki ik,¡xs fd ekè; lcls cM+s vkSj lcls NksVs izs{k.kksa osQ chp esa fLFkr gksrk gSA
fof'k"V :i esa] nks la[;kvksa dk ekè; lnSo muosQ chp esa fLFkr gksrk gSA

mnkgj.kkFkZ] 5 vkSj 11 dk ekè; 
5 11

2
8

+
=  gS] tks 5 vkSj 11 osQ chp esa fLFkr gSA

D;k vki bl voèkkj.kk dk iz;ksx djosQ] ;g n'kkZ ldrs gSa fd nks fHkUukRed la[;kvksa

osQ chp esa ftruh pkgsa mruh fHkUukRed la[;k,¡ Kkr dh tk ldrh gSa\ mnkgj.kkFkZ 
1

2
 vkSj

1

4
 osQ chp esa vkidks budk vkSlr feysxk 

1

2

1

4
2

+

 = 
3

8
 vkSj fiQj 

1

2
 vkSj 

3

8
osQ chp esa

budk vkSlr gksxk 
7

16
 bR;kfnA

1. ,d lIrkg fd viuh uhan esa O;rhr fd, x, le; (?kaVksa esa) dk ekè; Kkr dhft,A

2.
1

2
 vkSj 

1

3
 osQ chp de ls de ik¡p la[;k,¡ Kkr dhft,A

3.5.1  izlkj ;k ifjlj
lcls cM+s vkSj lcls NksVs izs{k.kksa osQ varj ls] gesa izs{k.kksa osQ izlkj dk ,d vuqeku yx tkrk
gSA bls lcls cM+s izs{k.k esa ls lcls NksVs isz{k.k dks ?kVk dj Kkr fd;k tk ldrk gSA ge bl
ifj.kke dks vk¡dM+ksa ;k izs{k.kksa dk izlkj ;k ifjlj (range) dgrs gSaA

vki i<+kbZ esa O;rhr fd, x, vius le; (?kaVksa esa) dk iwjs lIrkg dk vkSlr fdl izdkj
Kkr djsaxs\

iz;kl dhft,

iz;kl dhft,
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fuEufyf[kr mnkgj.k nsf[k, %

mnkgj.k 3 ,d Ldwy osQ 10 vè;kidksa dh o"kks± esa vk;q bl izdkj gS %

32, 41, 28, 54, 35, 26, 23, 33, 38, 40

(i) lcls cM+h mez okys vè;kid dh vk;q D;k gS\ rFkk lcls NksVh mez okys vè;kid
dh vk;q D;k gS\

(ii) vè;kidksa dh vk;q dk ifjlj D;k gS\

(iii) bu vè;kidksa dh ekè; vk;q D;k gS\

gygygygygy

(i) vk;q dks vkjksgh Øe esa O;ofLFkr djus ij] gesa izkIr gksrk gS %

23, 26, 28, 32, 33, 35, 38, 40, 41, 54

gesa Kkr gksrk gS fd lcls cM+h mez okys vè;kid dh vk;q 54 o"kZ gS rFkk lcls NksVh
mez okys vè;kid dh vk;q 23 o"kZ gSA

(ii) vè;kidksa dh vk;q dk ifjlj = (54 – 23) o"kZ = 31 o"kZ gSA

(iii) vè;kidksa dh ekè; vk;q

=
23 26 28 32 33 35 38 40 41 54

10

+ + + + + + + + +
yo"kZ

=
350

10
Zo"k  = 35 o"kZ

iz'ukoyh 3.1

1. viuh d{kk osQ fdUgha nl (10) fo|kfFkZ;ksa dh Å¡pkb;ksa dk ifjlj Kkr dhft,A

2. d{kk osQ ,d ewY;kadu esa izkIr fd, x, fuEufyf[kr vadksa dks ,d lkj.khc¼ :i esa
laxfBr dhft, %

4, 6, 7, 5, 3, 5, 4, 5, 2, 6, 2, 5, 1, 9, 6, 5, 8, 4, 6, 7

(i) lcls cM+k vad dkSu&lk gS\ (ii) lcls NksVk vad dkSu&lk gS\

(iii) bu vk¡dM+ksa dk ifjlj D;k gS\ (iv) vadxf.krh; ekè; Kkr dhft,A

3. izFke 5 iw.kZ la[;kvksa dk ekè; Kkr dhft,A

4. ,d fØosQV f[kykM+h us 8 ikfj;ksa eas fuEufyf[kr ju cuk, %
58, 76, 40, 35, 46, 50, 0, 100.

mldk ekè; Ldksj (score) ;k ju Kkr dhft,A
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5. fuEufyf[kr lkj.kh izR;sd f[kykM+h }kjk pkj [ksyksa esa vftZr fd, x, vadksa dks n'kkZrh gS%

f[kykM+h [ksy [ksy [ksy [ksy
1 2 3 4

A 14 16 10 10

B 0 8 6 4

C 8 11 [ksyk 13

ugha

vc fuEufyf[kr iz'uksa osQ mÙkj nhft, %

(i) izR;sd [ksy eas A }kjk vftZr vkSlr vad Kkr djus osQ fy,] ekè; Kkr dhft,A

(ii) izR;sd [ksy esa C }kjk vftZr ekè; vad Kkr djus osQ fy,] vki oqQy vadksa dks
3 ls Hkkx nsaxs ;k 4 ls\ D;ksa\

(iii) B us lHkh pkj [ksyksa esa Hkkx fy;k gSA vki mlosQ vadksa dk ekè; fdl izdkj Kkr
djsaxs\

(iv) fdldk izn'kZu lcls vPNk gS\

6. foKku dh ,d ijh{kk esa] fo|kfFkZ;ksa osQ ,d lewg }kjk (100 esa ls) izkIr fd, x, vad
85] 76] 90] 85] 39] 48] 56] 95] 81 vkSj 75 gSaA Kkr dhft, %

(i) fo|kfFkZ;ksa }kjk izkIr lcls vfèkd vad vkSj lcls de vad

(ii) izkIr vadksa dk ifjlj

(iii) lewg }kjk izkIr ekè; vad

7. Ng Øekxr o"kks± esa ,d Ldwy esa fo|kfFkZ;ksa dh la[;k fuEufyf[kr Fkh %
1555, 1670, 1750, 2013, 2540, 2820

bl le; dky esa Ldwy osQ fo|kfFkZ;ksa dh ekè; la[;k Kkr dhft,A

8. ,d uxj esa fdlh fo'ks"k lIrkg osQ 7 fnuksa eas gqbZ o"kkZ (mm esa) fuEufyf[kr :i ls
fjdkWMZ dh xbZ%

fnu lkseokj eaxyokj cqèkokj o`gLifrokj 'kqØokj 'kfuokj jfookj

o"kkZ 0.0 12.2 2.1 0.0 20.5 5.5 1.0

(mm)

(i) mijksDr vk¡dM+ksa ls o"kkZ dk ifjlj Kkr dhft,A
(ii) bl lIrkg dh ekè; o"kkZ Kkr dhft,A
(iii) fdrus fnu o"kkZ] ekè; o"kkZ ls de jgh\

9. 10 yM+fd;ksa dh Å¡pkb;k¡ cm esa ekih xb± vkSj fuEufyf[kr ifj.kke izkIr gq,%
135, 150, 139, 128, 151, 132, 146, 149, 143, 141.

(i) lcls yach yM+dh dh yackbZ D;k gS\
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vk¡dM+ksa dk izcaèku 6969696969

(ii) lcls NksVh yM+dh dh yackbZ D;k gS\

(iii) bu vk¡dM+ksa dk ifjlj D;k gS\

(iv) yM+fd;ksa dh ekè; Å¡pkbZ (yackbZ) D;k gS\

(v) fdruh yM+fd;ksa dh yackbZ] ekè; yackbZ ls vfèkd gS\

3.6  cgqyd

tSlk fd ge igys crk pqosQ gSa osQoy ekè; gh osaQnzh; izo`fÙk dk eki ;k izfrfufèk eku ugha
gSA fofHkUu izdkj dh vko';drkvksa osQ vuqlkj vU; izdkj fd osaQnzh; izo`fÙk osQ ekidksa dk
iz;ksx fd;k tkrk gSA

fuEufyf[kr mnkgj.k dks nsf[k, %

deh”kksa osQ fofHkUu ekiksa (lkb”kksa) dh lkIrkfgd ek¡x dks Kkr djus osQ fy,] ,d nqdkunkj
90 cm] 95 cm] 100 cm] 105 cm vkSj 110 cm ekiksa dh deh”kksa dh fcØh dk fjdkWMZ
(record) j[krk gSA ,d lIrkg dk fjdkWMZ bl izdkj gS %

eki (cm esa) 90 95 100 105 110 ;ksx

csph xbZ deh”kksa dh la[;k 8 22 32 37 6 105

;fn og csph xbZ deh”kksa dh la[;k dk ekè; Kkr djs] rks D;k vki lksprs gSa fd og
;g fu.kZ; ys ik,xk fd fdl eki dh deh”ksa LVkWd (stock) esa j[kh tk,¡\

csph xbZ deh”kksa dk ekè; = 
cps h xbZ  deh”kksa dh dyq  l[a ;k
deh”kkas d s fofHkUu ekikas d s idz kj

= =
105

5
21

D;k og izR;sd eki dh 21 deh”ksa LVkWd esa j[ks\ ;fn og ,slk djrk gS] rks D;k og
vius xzkgdksa dh vko';drkvksa dks iwjk dj ik,xk\

mijksDr fjdkWMZ dks ns[kdj] nqdkunkj 95 cm] 100 cm vkSj 105 cm ekiksa dh deh”kksa
dks e¡xokus dk fu.kZ; ysrk gSA og vU; ekiksa dh deh”kksa dks e¡xokus dk fu.kZ;] muosQ de
[kjhnnkjksa dks ns[krs gq,] vkxs osQ fy, Vky nsrk gSA

,d vU; mnkgj.k nsf[k, %

jsMhesM (readymade) diM+ksa dk ,d nqdkunkj dgrk gS] ^esjs }kjk lcls
vfèkd eki dh csph xb± deh”k dk eki 90 cm gSA*

è;ku nhft, fd ;gk¡ Hkh nqdkunkj dh #fp fofHkUu ekiksa dh csph xbZ
deh”kksa dh la[;kvksa esa gh gSA og deh”k osQ ml eki dks ns[k jgk gS] tks
lcls vfèkd fcdrh gSA ;g vk¡dM+ksa dk ,d vU; izfrfufèk eku gSA lcls
vfèkd fcØh 105 cm eki dh deh”kksa dh fcØh gSA ;g izfrfufèk eku
(105) vk¡dM+ksa dk cgqyd (mode) dgykrk gSA

2020-21

©  N
CERT 

no
t to

 be
 re

pu
bli

sh
ed



xf.kr7070707070

fn, gq, izs{k.kksa osQ ,d lewg esa] lcls vfèkd ckj vkus okyk izs{k.k bl lewg dk
cgqyd dgykrk gSA

mnkgj.k 4 fuEufyf[kr la[;kvksa dk cgqyd Kkr dhft,%

1, 1, 2, 4, 3, 2, 1, 2, 2, 4

gy leku eku okyh la[;kvksa dks ,d lkFk
O;ofLFkr djus ij] gesa izkIr gksrk gS %
1, 1, 1, 2, 2, 2, 2, 3, 4, 4

bu vk¡dM+ksa dk cgqyd 2 gS] D;ksafd ;g vU; izs{k.kksa dh rqyuk esa vfèkd ckj vkrk gSA

3.6.1  cM+s vk¡dM+ksa dk cgqyd

;fn izs{k.kksa dh la[;k cM+h gks] rks mudks leku eku okys izs{k.kksa osQ :i esa O;ofLFkr djuk
vkSj fiQj mudks fxuuk bruk ljy ugha gksrk gSA ,slh fLFkfr;ksa esa] ge vk¡dM+ksa dks lkj.khc¼
djrs gSa] tSlk fd vki fiNyh d{kk eas dj pqosQ gSa] vk¡dM+ksa dh lkj.kh cukus dk dk;Z feyku
fpÉksa (tally marks) ls izkjaHk djrs gq,] izs{k.kksa dh ckjackjrk,¡ (frequencies) cuk dj iwjk fd;k
tk ldrk gSA

fuEu mnkgj.kksa dks nsf[k, %

mnkgj.k 5 Vheksa osQ ,d lewg esa [ksys x, iqQVckWy osQ eSpksa esa] thrus osQ varj xksyksa
esa (in goals) fuEufyf[kr gSa %
1, 3, 2, 5, 1, 4, 6, 2, 5, 2, 2, 2, 4, 1, 2, 3, 1, 1, 2, 3, 2,

6, 4, 3, 2, 1, 1, 4, 2, 1, 5, 3, 3, 2, 3, 2, 4, 2, 1, 2

bu vk¡dM+ksa dk cgqyd Kkr dhft,A

gy vkb, bu vk¡dM+ksa dks ,d lkj.kh osQ :i esa j[ksa %

thrus dk varj feyku fpÉ eSpksa dh la[;k

 1 9

   2 14

   3 7

   4 5

   5 3

  6 2

;ksx 40

bl lkj.kh dks ns[kdj] ge rqjar ;g dg ldrs gSa fd ^2* cgqyd gS] D;ksafd 2 lcls
vfèkd ckj vk;k gSA bl izdkj] vfèkdka'k eSp 2 xksyksa osQ varj ls thrs x, gSaA

fuEufyf[kr osQ cgqyd Kkr dhft, %
(i) 2, 6, 5, 3, 0, 3, 4, 3, 2, 4, 5, 2, 4,

(ii) 2, 14, 16, 12, 14, 14, 16, 14, 10,

14, 18, 14

iz;kl dhft,

2020-21

©  N
CERT 

no
t to

 be
 re

pu
bli

sh
ed



vk¡dM+ksa dk izcaèku 7171717171

lksfp,] ppkZ dhft, vkSj fyf[k,

D;k la[;kvksa osQ ,d lewg eas nks cgqyd gks ldrs gSa\

mnkgj.k 6 fuEufyf[kr la[;kvksa dk cgqyd Kkr dhft,% 2, 2, 2, 3, 3, 4, 5, 5, 5, 6, 6, 8

gy ;gk¡ 2 vkSj 5 nksuksa gh rhu ckj vk, gSaA vr%] ;s nksuksa gh vk¡dM+ksa osQ cgqyd gSaA

 1- viuh d{kk osQ lkfFk;ksa dh o"kks± eas vk;q fjdkWMZ dhft, vkSj fiQj mudk cgqyd Kkr dhft,A

 2- viuh d{kk osQ lkfFk;ksa dh cm esa yackb;k¡ fjdkWMZ dhft, vkSj mudk cgqyd Kkr dhft,A

 1- fuEufyf[kr vk¡dM+ksa dk cgqyd Kkr dhft,%
12, 14, 12, 16, 15, 13, 14, 18, 19, 12, 14, 15, 16, 15, 16, 16, 15,

17, 13, 16, 16, 15, 15, 13, 15, 17, 15, 14, 15, 13, 15, 14

 2- 25 cPpksa dh Å¡pkb;k¡ (cm eas) uhps nh xbZ gSa %
168, 165, 163, 160, 163, 161, 162, 164, 163,  162, 164, 163, 160, 163, 160, 165,

163, 162, 163, 164, 163, 160, 165, 163, 162

mudh yackb;ksa dk cgqyd D;k gS\ ;gk¡ cgqyd ls ge D;k le>rs gSa\

tgk¡ ekè; gesa vk¡dM+ksa osQ lHkh izs{k.ksa dk vkSlr iznku djrk gS] ogha cgqyd vk¡dM+ksa esa
lcls vfèkd ckj vkus okys izs{k.k dks n'kkZrk gSA

vkb, fuEufyf[kr mnkgj.kksa ij fopkj djsa %

(a) vkidks ,d nkor esa cqyk, x, 25 O;fDr;ksa osQ fy, vko';d pikfr;ksa dh la[;k osQ
ckjs esa fu.kZ; ysuk gSA

(b) deh”ksa cspus okys ,d nqdkunkj dks vius LVkWd dh vkiwfrZ djuh gSA

(c) gesa vius ?kj osQ fy, vko';d njok”ks dh Å¡pkbZ Kkr djuh gSA

(d) ,d fidfud (picnic) ij tkrs le;] vxj izR;sd O;fDr osQ fy, osQoy ,d gh iQy
[kjhnk tkuk gS] rc] gesa dkSu&lk iQy feysxk\

bu fLFkfr;ksa esa ge fdlesa cgqyd dk ,d vPNs vkdyu osQ :i esa iz;ksx dj ldrs gSa\

igys dFku ij fopkj dhft,A eku yhft, izR;sd O;fDr osQ fy, vko';d pikfr;ksa dh
la[;k bl izdkj gS %  2, 3, 2, 3, 2, 1, 2, 3, 2, 2, 4, 2, 2, 3, 2, 4, 4, 2, 3, 2, 4, 2, 4, 3, 5

bu vk¡dM+ksa dk cgqyd 2 pikrh gSA ;fn ge cgqyd dks vk¡dM+ksa osQ izfrfufèk eku osQ
:i esa iz;ksx djsa] rks gesa izfr O;fDr 2 pikfr;ksa dh nj ls 25 O;fDr;ksa osQ fy, osQoy 50

bUgsa dhft,

iz;kl dhft,
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pikfr;kas dh vko';drk gksxhA ijarq fu'p; gh ;g pikfr;k¡ lHkh O;fDr;ksa dks vi;kZIr gksaxhA
bl fLFkfr esa D;k ekè; ,d mi;qDr izfrfufèk eku gksxk\

rhljs dFku osQ fy,] njok”ks dh Å¡pkbZ] mu O;fDr;ksa dh Å¡pkbZ ls
lacafèkr gS tks ml njok”ks dk iz;ksx djsaxsA eku yhft, fd ?kj esa 5 cPps
vkSj 4 o;Ld gSa tks ml njok”ks dk iz;ksx djrs gSa rFkk 5 cPpksa esa ls
izR;sd dh Å¡pkbZ 135 cm osQ vklikl gSA Å¡pkb;ksa dk cgqyd 135 cm

gSA D;k gesa ,d ,slk njok”kk ysuk pkfg, ftldh Å¡pkbZ 144 cm gS\ D;k
lHkh o;Ld bl njok”ks esa ls fudy ik,¡xs\ ;g Li"V gS fd bu vk¡dM+ksa
osQ fy, Hkh cgqyd ,d mi;qDr izfrfufèk eku ugha gSA D;k ;gk¡ ekè; ,d
mi;qDr izfrfufèk eku gksxk\

D;ksa ugha\ njok”ks dh Å¡pkbZ osQ ckjs esa fu.kZ; ysus osQ fy,] Å¡pkbZ osQ fdl izfrfufèk eku
dk iz;ksx fd;k tk,\

blh izdkj] 'ks"k dFkuksa dk fo'ys"k.k dhft, rFkk bu fLFkfr;ksa osQ fy, mi;qDr izfrfufèk
eku Kkr dhft,A

vius fe=kksa ls ppkZ dhft, vkSj
(a) nks fLFkfr;k¡ nhft,] tgk¡ izfrfufèk eku osQ :i esa ekè; dk iz;ksx mi;qDr gksxkA
(b) nks fLFkfr;k¡ nhft,] tgk¡ izfrfufèk eku osQ :i esa cgqyd dk iz;ksx mi;qDr gksxkA

3.7  ekè;d
ge ns[k pqosQ gSa fd oqQN fLFkfr;ksa esa vadxf.krh; ekè; ,d mi;qDr osaQnzh; izo`fÙk dk ekid
gS rFkk oqQN fLFkfr;ksa esa cgqyd ,d mi;qDr osaQnzh; izo`fÙk dk ekid gSA
vkb, vc ,d vU; mnkgj.k ns[ksaA 17 fo|kfFkZ;ksa osQ ,d lewg ij fopkj dhft,] ftudh
Å¡pkbZ cm esa fuEufyf[kr gSa %

106, 110, 123, 125, 117, 120, 112, 115, 110, 120, 115, 102, 115, 115, 109, 115, 101.

[ksy dh vè;kfidk d{kk dks ,sls nks lewgksa esa bl rjg foHkkftr djuk pkgrh gS fd
izR;sd lewg esa fo|kfFkZ;ksa dh la[;k cjkcj gks rFkk ,d lewg esa fo|kfFkZ;ksa dh Å¡pkb;k¡ ,d
fo'ks"k Å¡pkbZ ls de gksa vkSj nwljs lewg esa fo|kfFkZ;ksa dh Å¡pkb;k¡ ml fo'ks"k Å¡pkbZ ls vfèkd
gksaA og ,slk fdl izdkj djsxh\
vkb, mlosQ ikl tks fofHkUu fodYi gSa] mUgsa ns[ksa %

(i) og ekè; Kkr dj ldrh gSA ;g ekè; gS %

iz;kl dhft,

=
1930

17
= 113.5

106 +110 +123 +125 +117 +120 +112 +115 +110 +120 +115 +102 +115 +115 +1099 +115 +101

17
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vr%] vè;kfidk d{kk osQ fo|kfFkZ;ksa dks ;fn ,sls nks lewgksa eas foHkkftr djrh gS] ftuesa
ls ,d lewg esa ekè; Å¡pkbZ ls de Å¡pkbZ okys fo|kFkhZ gSa vkSj nwljs lewg esa ekè; Å¡pkbZ
ls vfèkd Å¡pkbZ okys fo|kFkhZ gSaA rc] bu lewgksa esa fo|kfFkZ;ksa dh la[;k,¡ cjkcj ugha jgrh
gSa D;ksafd ,d lewg esa 7 lnL; gksaxs rFkk nwljs lewg esa 10 lnL; gksaxsA
(ii) mlosQ ikl nwljk fodYi gS fd og cgqyd Kkr djsA lcls vfèkd ckjackjrkvksa okyk

izs{k.k 115 cm gS vkSj bls cgqyd fy;k tk,xkA
cgqyd ls uhps okys 7 fo|kFkhZ gSa rFkk 10 fo|kFkhZ cgqyd osQ cjkcj ;k mlls Åij gSaA

vr%] ge d{kk osQ fo|kfFkZ;ksa dks nks cjkcj lewgksa esa foHkkftr ugha dj ldrsA
blfy,] vkb, vc ge ,d vU; oSdfYid izfrfufèk eku ;k osaQnzh; izo`fÙk osQ ekid osQ

ckjs esa lkspsaA ,slk djus osQ fy,] ge iqu% nh gqbZ Å¡pkb;ksa (cm esa) dks ns[krs gSa vkSj bUgsa
vkjksgh Øe esa O;ofLFkr djrs gSaA ge fuEufyf[kr izs{k.k izkIr djrs gSa %
101, 102, 106, 109, 110, 110, 112, 115, 115, 115, 115, 115, 117, 120, 120, 123, 125

bu vk¡dM+ksa esa eè; eku (middle value) 115 gS] D;ksafd ;g fo|kfFkZ;ksa dks nks cjkcj lewgksa
esa foHkkftr djrk gS ftuesa ls izR;sd esa 8 fo|kFkhZ gSaA ;g eku
vk¡dM+ksa dk ekè;d (median) dgykrk gSA ekè;d ml eku dks
crkrk gS] tks vk¡dM+ksa osQ eè; esa fLFkr gksrk gS (mudks vkjksgh ;k
vojksgh Øe esa O;ofLFkr djus ij) rFkk vkèks izs{k.k blls vfèkd
eku okys gksrs gSa vkSj vkèks izs{k.k blls de eku okys gksrs gSaA [ksy
dh vè;kfidk bl chp okys fo|kFkhZ dks bl [ksy esa fu.kkZ;d
(refree) cuk ldrh gSA
;gk¡ ge osQoy mu fLFkfr;ksa dks gh ysaxs] tgk¡ isz{k.kksa dh la[;k
fo"ke gSA

bl izdkj] fn, x, vk¡dM+ksa dks vkjksgh ;k vojksgh Øe esa O;ofLFkr djus osQ ckn mudk
chpksa&chp (eè;) okyk eku mudk ekè;d gksrk gSA
è;ku nhft, fd lkekU;r%] gesa ekè;d vkSj cgqyd osQ fy, ,d gh eku ugha feysxkA
vkb, oqQN mnkgj.kksa dks ns[ksaA

mnkgj.k 7 fuEufyf[kr vk¡dM+ksa dk ekè;d Kkr dhft, %

24, 36, 46, 17, 18, 25, 35

gy vk¡dM+ksa dks vkjksgh Øe esa O;ofLFkr djus  ij] gesa izkIr gksrk gS %

17, 18, 24, 25, 35, 36, 46

eè; (chp) okyk izs{k.k ekè;d gksrk gSA vr%] ekè;d 25 gSA

iz'ukoyh 3.2

1- xf.kr dh ,d ijh{kk esa] 15 fo|kfFkZ;ksa }kjk (25 esa ls) izkIr fd, x, vad fuEufyf[kr gSa%
19, 25, 23, 20, 9, 20, 15, 10, 5, 16, 25, 20, 24, 12, 20

bu vk¡dM+ksa osQ cgqyd vkSj ekè;d Kkr dhft,A D;k ;s leku gSa\

vkiosQ ,d fe=k us fn, gq, vk¡dM+ksa osQ

ekè;d vkSj cgqyd Kkr fd,A ml

fe=k }kjk dh xbZ =kqfV] ;fn dksbZ gks rks]

crkb, vkSj lgh dhft,%

35, 32, 35, 42, 38, 32, 34

ekè;d = 42, cgqyd = 32

iz;kl dhft,
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2- ,d fØosQV eSp esa f[kykfM+;ksa }kjk cuk, x, ju bl izdkj gSa %
6, 15, 120, 50, 100, 80, 10, 15, 8, 10, 15

bu vk¡dM+ksa osQ ekè;] cgqyd vkSj ekè;d Kkr dhft,A D;k ;s rhuksa leku gSa\
3- ,d d{kk osQ 15 fo|kfFkZ;ksa osQ Hkkj (kg esa) bl izdkj gSa %

38, 42, 35, 37, 45, 50, 32, 43, 43, 40, 36, 38, 43, 38, 47

(i) bu vk¡dM+ksa osQ cgqyd vkSj ekè;d Kkr dhft,A
(ii) D;k buosQ ,d ls vfèkd cgqyd gSa\

4- fuEufyf[kr vk¡dM+ksa osQ cgqyd vkSj ekè;d Kkr dhft, %
13, 16, 12, 14, 19, 12, 14, 13, 14

5- crkb, fd fuEufyf[kr dFku lR; gS vFkok vlR; %
(i) cgqyd vk¡dM+ksa esa ls lnSo ,d la[;k gksrk gSA
(ii) ekè; fn, gq, vk¡dM+ksa esa ls ,d la[;k gks ldrk gSA
(iii) ekè;d vk¡dM+ksa esa ls lnSo ,d la[;k gksrk gSA
(iv) vk¡dM+ksa 6, 4, 3, 8, 9, 12, 13, 9 dk ekè; 9 gSA

3.8  fHkUu mís'; osQ lkFk naM vkys[kksa dk iz;ksx
fiNys o"kZ ge ns[k pqosQ gSa fd fdl izdkj ,df=kr (laxzfgr) dh xbZ lwpukvksa dks ,d
ckjackjrk caVu lkj.kh (frequency distribution table) osQ :i esa igys O;ofLFkr djosQ vkSj
fiQj bu lwpukvksa dks fp=kh; :i esa fp=kkys[kksa (pictographs) ;k naM vkys[kksa (bargraphs) osQ
:i esa fu:fir fd;k tkrk gSA vki bu naM vkys[kksa dks ns[k ldrs gSa vkSj buosQ ckjs esa fu"d"kZ
fudky ldrs gSaA vki bu naM vkys[kksa osQ vkèkkj ij lwpuk,¡ Hkh izkIr dj ldrs gSaA
mnkgj.kkFkZ] vki dg ldrs gSa fd lcls yack naM (bar) gh cgqyd gS] ;fn naM ckjackjrk
fu:fir djrk gSA

3.8.1 ,d LosQy (;k ekinaM) dk pquuk
ge tkurs gSa fd naM vkys[k leku pkSM+kbZ osQ naMksa }kjk la[;kvksa (vk¡dM+ksa) dk fu:i.k gS rFkk
naMksa dh yackb;k¡ ckjackjrkvksa vkSj pqus x, LosQy (scale) ij fuHkZj djrh gSaA mnkgj.kkFkZ] ,d
naM vkys[k esa] tgk¡ la[;kvksa dks bdkb;ksa esa n'kkZuk gS] vkys[k ,d izs{k.k osQ fy, ,d bdkbZ
yackbZ fu:fir djrk gS vkSj ;fn mls la[;kvksa dks ngkbZ ;k lSdM+ksa esa n'kkZuk gS] rks ,d bdkbZ
yackbZ 10 ;k 100 izs{k.kksa dks fu:fir dj ldrh gSA fuEufyf[kr mnkgj.kksa ij fopkj dhft,%

mnkgj.k 8 NBh vkSj lkroha d{kkvksa osQ 200 fo|kfFkZ;ksa ls muosQ euilan jax dk uke
crkus osQ fy, dgk x;k] rkfd ;g fu.kZ; fy;k tk losQ fd muosQ Ldwy osQ
Hkou dk D;k jax j[kk tk,A blosQ ifj.kke fuEufyf[kr lkj.kh esa n'kkZ, x,
gSaA bu vk¡dM+ksa dks ,d naM vkys[k }kjk fu:fir dhft,A

euilan jax yky gjk uhyk ihyk ukjaxh

fo|kfFkZ;ksa dh la[;k 43 19 55 49 34
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bl naM vkys[k dh lgk;rk ls fuEufyf[kr iz'uksa osQ mÙkj nhft, %

(i) dkSu&lk jax lcls vfèkd ilan fd;k tkrk gS vkSj dkSu&lk jax lcls de ilan fd;k
tkrk gS\

(ii) oqQy fdrus jax gSa\ os D;k gSa\

gy ,d mi;qDr iSekuk uhps n'kkZ, vuqlkj pqfu, %

LosQy dks 0 ls izkjaHk dhft,A vk¡dM+ksa esa lcls
cM+k eku 55 gSA vr%] LosQy dks 55 ls oqQN
vfèkd] eku yhft, 60 ij lekIr djrs gSaA
v{k ij leku foHkktuksa (divisions) dk iz;ksx
dhft,] tSls fd 10 dh o`f¼;k¡A vki tkurs gSa
fd lHkh naM (bars) 0 vkSj 60 osQ chp fLFkr
gksaxsA ge LosQy dks bl izdkj pqusaxs] rkfd 0

vkSj 60 osQ chp dh yackbZ u rks vfèkd
NksVh gks vkSj u gh vfèkd cM+h gksA ;gk¡] ge
1 bdkbZ = 10 fo|kFkhZ ysrs gSaA

fiQj ge vkÑfr esa n'kkZ, vuqlkj] naM vkys[k dks [khaprs vkSj ukekafdr djrs gSaA

naM vkys[k ls ge fu"d"kZ fudkyrs gSa fd

(i) uhyk jax lcls euilan jax gS (D;ksafd uhys jax dks fu:fir djus okyk naM lcls yack gS)

(ii) gjk jax lcls de euilan jax gS (D;ksafd gjs jax dks fu:fir djus okyk naM lcls
NksVk gS)A

(iii) ;gk¡ ikap jax gSaA ;s gSa yky] gjk] uhyk] ihyk vkSj ukjaxh (;s {kSfrt v{k ij ns[ks tk
ldrs gSa)A

mnkgj.k 9 fuEufyf[kr vk¡dM+s fdlh d{kk osQ N% fo|kfFkZ;ksa }kjk (600 esa ls) izkIr
fd, x, oqQy vadksa dks n'kkZrs gSaA bUgsa ,d naM vkys[k }kjk fu:fir dhft,A

fo|kFkhZ vt; ckyh nhfIr iSQ;kt xhfrdk gjh

izkIrkad 450 500 300 360 400 540

gy

1- ,d mi;qDr LosQy pquus osQ fy,] ge 100 dh o`f¼;k¡ ysrs gq,] leku foHkktu v{k
ij vafdr djrs gSaA bl izdkj] 1 bdkbZ 100 vad fu:fir djsxhA (;fn ge 1 bdkbZ
ls 10 vadksa dks fu:fir djsa] rks D;k dfBukbZ gksxh\)
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2- vc vk¡dM+ksa dks naM vkys[k }kjk fu:fir dhft,A

nksgjs naM vkys[k [khapuk

vk¡dM+ksa osQ fuEufyf[kr nks lewgksa ij fopkj dhft,] tks nks uxjksa] vkcsjnhu vkSj ekjxsV esa] o"kZ
osQ lHkh ckjg eghuksa osQ fy,] èkwi jgus osQ vkSlr nSfud ?kaVksa dks n'kkZrs gSaA ;s uxj nf{k.kh
èkzqo osQ fudV fLFkr gSa vkSj blhfy, ;gk¡ izfrfnu èkwi cgqr de ?kaVksa osQ fy, jgrh gSA

ekjxsV esa

tu- iQj- ekpZ- vizSy ebZ twu tqykbZ vx- flra- vDrw- uo- fnla-

èkwi osQ

vkSlr 2 3
1
4

4 4 7
3
4

8 7
1
2

7 6
1
4

6 4 2

?kaVs

vkcsjnhu esa

èkwi osQ

vkSlr 1
1
2

3 3
1
2

6 5
1
2

6
1
2

5
1
2

5 4
1
2

4 3 1
3
4

?kaVs

buosQ vyx&vyx naM vkys[k [khap dj vki fuEufyf[kr izdkj osQ iz'uksa osQ mÙkj ns ldrs gSa%

(i) izR;sd uxj esa] fdl eghus esa vfèkdre èkwi jgrh gS\ ;k

(ii) izR;sd uxj esa] fdl eghus esa U;wure èkwi jgrh gS\

ijarq ^,d fo'ks"k eghus esa] fdl uxj esa èkwi vfèkd ?kaVksa rd jgrh gS\* tSls iz'uksa osQ mÙkj
nsus osQ fy,] gesa nksuksa uxjksa osQ vkSlr èkwi osQ ?kaVksa dh rqyuk djus dh vko';drk gksxhA blosQ
fy, ge mu vkys[kksa dks [khapuk lh[ksaxs] ftUgsa nksgjs naM vkys[k (double bar graphs) dgk
tkrk gSA buesa nksuksa uxjksa dh lwpuk naM vkys[kksa }kjk lkFk&lkFk nh gqbZ gksrh gSaA
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mijksDr naM vkys[k (vko`Qfr 3.1) nksuksa uxjksa osQ vkSlr èkwi osQ le; dks n'kkZRkk gSA

blesa izR;sd eghus osQ fy,] gekjs ikl nks naM gSa] ftudh Å¡pkb;k¡ izR;sd uxj osQ vkSlr èkwi
osQ ?kaVksa dks n'kkZrh gSaA blls ge ;g fu"d"kZ fudky ldrs gSa fd vizSy osQ eghus dks NksM+dj]
vU; lHkh eghuksa esa ekjxsV esa vkcsjnhu dh vis{kk èkwi lnSo vfèkd jgrh gSA vki blh izdkj
dk naM vkys[k vius {ks=k ;k uxj osQ fy, Hkh cuk ldrs gSaA

vkb, ,d vkSj mnkgj.k ysa] tks ge ls vfèkd lacafèkr gSA

mnkgj.k 10 xf.kr dh vè;kfidk ;g tkuuk pkgrh gS fd frekgh ijh{kk osQ ckn] mlosQ
}kjk i<+kbZ esa viukbZ xbZ ubZ rduhd dk dksbZ izHkko iM+k ;k ughaA og lcls
detksj 5 cPpkas }kjk frekgh ijh{kk (25 esa ls)
vkSj N%ekgh ijh{kk (25 esa ls) esa izkIr fd, vadksa
dks ysrh gS] tks bl izdkj gSa %

fo|kFkhZ vkf'k"k v#.k dfo'k ek;k jhrk

frekgh 10 15 12 20 9

N%ekgh 15 18 16 21 15

gy igys og layXu vkÑfr esa n'kkZ, vuqlkj ,d nksgjk naM
vkys[k (double bar graph) [khaprh gSA naMksa dks ns[k dj
yxrk gS fd fo|kfFkZ;ksa osQ izn'kZu esa cgqr lqèkkj gqvk gSA
vr%] og fu.kZ; ysrh gS fd mls viuh ubZ f'k{k.k rduhd
tkjh j[kuh pkfg,A

vko`Qfr 3.1
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D;k vki oqQN vU; fLFkfr;ksa osQ ckjs esa lksprs gSa] tgk¡ vki nksgjs naM vkys[kksa dk iz;ksx
dj ldrs gSa\

1- fn;k gqvk naM vkys[k (vkÑfr 3-2)] fofHkUu daifu;ksa }kjk cukbZ xbZ ty izfrjksèkh
(Water resistant) ?kfM+;ksa dh tk¡p osQ fy, fd, x, ,d losZ{k.k dks n'kkZrk gSA
buesa ls izR;sd daiuh us ;g nkok fd;k fd mudh ?kfM+;k¡ ty izfrjksèkh gSaA ,d tk¡p
osQ ckn mijksDr ifj.kke izkIr gq, gSaA
(a) D;k vki izR;sd daiuh osQ fy,] fjlko

(Leak) okyh ?kfM+;ksa dh la[;k dh]
tk¡p dh xbZ oqQy ?kfM+;ksa dh la[;k ls
fHkUu cuk ldrs gSa\

(b) blosQ vkèkkj ij vki D;k crk ldrs gSa
fd fdl daiuh dh ?kfM+;k¡ csgrj gSa\

2- o"kks± 1995] 1996] 1997 vkSj 1998 esa]
vaxzs”kh vkSj fganh dh iqLrdksa dh fcØh uhps
nh xbZ gSa %

,d nksgjk naM vkys[k [khafp, vkSj fuEufyf[kr iz'uksa osQ mÙkj nhft, %
(a) fdl o"kZ esa nksuksa Hkk"kkvksa dh iqLrdksa dh fcØh dk varj U;wure Fkk\
(b) D;k vki dg ldrs gSa fd vaxzs”kh dh iqLrdksa dh ek¡x esa rs”kh ls o`f¼ gqbZ gS\

bldk vkSfpR; le>kb,A

iz'ukoyh 3.3

1- fuEufyf[kr iz'uksa osQ mÙkj nsus osQ fy,] vkÑfr 3-3 esa fn, naM vkys[k dk iz;ksx dhft, %
(a) dkSu&lk ikyrw i'kq vfèkd yksdfiz; gS\
(b) fdrus fo|kfFkZ;ksa dk ikyrw i'kq oqQÙkk gS\

2- fuEufyf[kr naM vkys[k dks if<+, tks ,d iqLrd HkaMkj }kjk 5 Øekxr o"kks± eas csph xbZ
iqLrdksa dh la[;k n'kkZrh gS] vkSj vkxs vkus okys iz'uksa osQ mÙkj nhft, A
(i) o"kks± 1989] 1990 vkSj 1992 esa ls izR;sd esa yxHkx fdruh iqLrosaQ csph xb±\
(ii) fdl o"kZ esa yxHkx 475 iqLrosaQ csph xb±\ fdl o"kZ esa yxHkx 225 iqLrosaQ csph xb±\
(iii) fdu o"kks± esa 250 ls de iqLrosaQ csph xbZ\
(iv) D;k vki Li"V dj ldrs gSa fd vki o"kZ 1989 esa csph xbZ iqLrdksa dk vkdyu fdl

izdkj djsaxs\

iz;kl dhft,

vko`Qfr 3-2

1995 1996 1997 1998

vaxzs”kh 350 400 450 620

fganh 500 525 600 650
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3- N% fofHkUu d{kkvksa osQ fo|kfFkZ;ksa dh la[;k,¡ uhps nh xbZ gSaA bu vk¡dM+ksa dks ,d naM vkys[k }kjk fu:fir dhft,%

d{kk ik¡poha NBh lkroha vkBoha ukSaoh nloha

fo|kfFkZ;ksa dh la[;k 135 120 95 100 90 80

(a) vki LosQy fdl izdkj pqusaxs\
(b) fuEufyf[kr iz'uksa osQ mÙkj nhft, %
(i) fdl d{kk esa fo|kfFkZ;ksa dh la[;k vfèkdre gS\ fdl d{kk esa U;wure gS\
(ii) d{kk 6 osQ fo|kfFkZ;ksa dh la[;k dk d{kk 8 osQ fo|kfFkZ;ksa dh la[;k ls vuqikr Kkr dhft,A

4- ,d fo|kFkhZ osQ izFke l=k vkSj f}rh; l=k dk izn'kZu fn;k gqvk gSA ,d mi;qDr LosQy pqudj ,d nksgjk
naM vkys[k [khafp, vkSj fn, x, iz'uksa osQ mÙkj nhft,%

fo"k; vaxzs”kh fgUnh xf.kr foKku lkekftd
foKku

izFke l=k (vfèkdre vad 100) 67 72 88 81 73

f}rh; l=k (vfèkdre vad 100) 70 65 95 85 75

(i) fdl fo"k; esa fo|kFkhZ us vius izn'kZu esa lcls vfèkd lqèkkj fd;k gS\
(ii) fdl fo"k; esa lqèkkj lcls de gS\
(iii) D;k fdlh fo"k; esa izn'kZu uhps fxjk gS\

5- fdlh dkWyksuh esa fd, x, losZ{k.k ls izkIr fuEufyf[kr vk¡dM+ksa ij fopkj dhft, %

ilanhnk [ksy fØosQV ckWLosQV ckWy rSjuk gkWdh [ksydwn

ns[kuk 1240 470 510 430 250

Hkkx ysuk 620 320 320 250 105

vko`Qfr 3-4vko`Qfr 3-3
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(i) ,d mi;qDr LosQy pqudj] ,d nksgjk naM vkys[k [khafp,A

bl naM vkys[k ls vki D;k fu"d"kZ fudkyrs gSa\

(ii) dkSu&lk [ksy vfèkd yksdfiz; gSa\

(iii) [ksyksa dks ns[kuk vfèkd ilan fd;k tkrk gS ;k muesa Hkkx ysuk\

6- bl vè;k; osQ izkjaHk esa] fn, gq, fofHkUu uxjksa osQ U;wure vkSj vfèkdre rkiekuksa osQ
vk¡dM+ksa (lkj.kh 3-1) dks yhft,A bu vk¡dM+ksa dk ,d nksgjk naM vkys[k [khap dj
fuEufyf[kr iz'uksa osQ mÙkj nhft, %

(i) nh gqbZ frfFk ij fdl uxj ds U;wure vkSj vfèkdre rkieku dk varj lcls
vfèkd gS\

(ii) dkSu&lk uxj lcls xeZ gS vkSj dkSu&lk uxj lcls BaMk gSA
(iii) ,sls nks uxjksa osQ uke fyf[k,] ftuesa ls ,d dk vfèkdre rkieku nwljs osQ U;wure

rkieku ls de FkkA
(iv) ml uxj dk uke fyf[k,] ftlosQ U;wure vkSj vfèkdre rkiekuksa dk varj lcls

de gSA

3.9  la;ksx vkSj izkf;drk

;s 'kCn izk;% gekjs thou esa ns[kus esa vkrs gSaA ge izk;% dgrs gSa] ^vkt o"kkZ gksus dh
laHkkouk (;k la;ksx) ugha gS* rFkk ;g Hkh dgrs gSa fd ^;g cgqr oqQN laHko gS fd Hkkjr
fo'o di thrsxkA* vkb, bu 'kCnksa dks oqQN vfèkd le>us dk iz;Ru djsaA fuEufyf[kr
dFkuksa ij fopkj dhft, %

(i) lw;Z if'pe ls fudyrk gSA

(ii) ,d phaVh dh Å¡pkbZ 3 m gks tkrh gSA

(iii) ;fn vki ,d cM+s vk;ru okyk ?ku ysaxs] rks mldh Hkqtk Hkh cM+h gksxhA

(iv) ;fn vki cM+s {ks=kiQy dk ,d o`Ùk ysaxs] rks ml o`Ùk dh f=kT;k Hkh cM+h gksxhA

(v) Hkkjr vxyh VsLV  Üka`[kyk thrsxkA

;fn vki mijksDr dFkuksa dks ns[ksaxs] rks vki dgsaxs fd if'pe ls lw;Z dk fudyuk vlaHko
(impossible) gS] ,d phaVh dh Å¡pkbZ 3 m gksuk Hkh laHko ugha gSA blosQ foijhr] ;fn o`Ùk
cM+s {ks=kiQy dk gS] rks mldh f=kT;k cM+h gksuk fuf'pr (certain) gSA ;gh ckr vki ?ku osQ
cM+s vk;ru vkSj mldh Hkqtk osQ ckjs esa dg ldrs gSaA nwljh vksj] Hkkjr vxyh VsLV  Üka`[kyk
thr Hkh ldrk gS vkSj gkj Hkh ldrk gSA nksuksa gh laHko gSA

3.9.1  la;ksx

;fn vki ,d flDosQ dks mNkysa] rks D;k vki lnSo bldh lgh izkxqfDr (prediction) dj
ldrs gSa fd D;k izkIr gksxk\ izR;sd ckj flDosQ dks mNkydj mlls izkIr gksus okys
ifj.kke dh izkxqfDr dhft,A vius izs{k.k fuEufyf[kr lkj.kh osQ :i esa fyf[k, %

oqQN fLFkfr;ksa osQ
ckjs eas lksfp,]
ftuesa de ls
de rhu ,slh
gksa ftudk ?kfVr
gksuk fuf'pr gks]
oqQN ,slh
ftudk ?kfVr
gksuk vlaHko gks
rFkk oqQN ,slh
tks gks Hkh ldrh
gksa vkSj u Hkh gks
ldrh gksa] vFkkZr~
ftuosQ gksus dk
oqQN la;ksx
(chance) ;k
laHkkouk gksA

2 iz;kl dhft,
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mNky la[;k izkxqfDr ifj.kke

,slk 10 ckj dfj,A izkIr ifj.kkeksa (outcomes) dks nsf[k,A D;k vki buesa dksbZ iSVuZ
ns[krs gSa\ izR;sd mNky osQ ckn vkidks D;k izkIr gksrk gS\ D;k vkidks lnSo fpr (head)

gh izkIr gksrk gS\ bu izs{k.kksa dks 10 vkSj mNkyksa osQ fy, nksgjkb, vkSj izs{k.kksa dks lkj.kh esa
fyf[k,A

vki ns[ksaxs fd ;s isz{k.k dksbZ Li"V izfr:i (pattern) ugha n'kkZrs gSaA uhps nh xbZ lkj.kh
esa] ge lq'khyk vkSj lyek }kjk 25 mNkyksa ls izkIr izs{k.kksa dks ns jgs gSaA ;gk¡] H fpr dks
fu:fir djrk gS rFkk T iV (tail) dks fu:fir djrk gSA

mNky la[;k 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ifj.kke H T T H T T T H T T H H H H H

mNky la[;k 16 17 18 19 20 21 22 23 24 25

ifj.kke T T H T T T T T T T

;s vk¡dM+sa vkidks D;k crkrs gSa\ D;k vki fpr vkSj iV osQ fy, dksbZ izkxqDrh; izfr:i
(predictable pattern) Kkr dj ldrs gSa\ Li"V gS] ;gk¡ fpr vkSj iV osQ vkus dk dksbZ fuf'pr
izfr:i ugha gSA tc vki izR;sd ckj flDosQ dks mNkyrs gSa] rks izR;sd mNky dk ifj.kke fpr
;k iV esa ls dksbZ Hkh ,d gks ldrk gSA ;g la;ksx (chance) dh ckr gS fd ,d fo'ks"k mNky
esa vkidks buesa ls dksbZ ,d izkIr gksA

mijksDr vk¡dM+ksa esa izkIr fd, x, fprksa dh la[;k vkSj iVksa dh la[;k fxfu,A flDosQ dks
dbZ ckj mNkfy, vkSj fjdkWMZ djrs tkb, fd vkidks D;k izkIr gks jgk gSA ;g Kkr dhft,
fd vkidks fdruh ckj fpr izkIr gqvk vkSj fdruh ckj iV izkIr gqvkA

vkius ,d ikls (die) osQ lkFk Hkh vo'; [ksyk gksxkA ,d ikls eas N% iQyd (faces) gksrs gSaA
tc vki ,d ikls dks isaQdrs gSa] rks D;k vki izkIr gksus okyh la[;k dh izkxqfDr dj ldrs gSa\

ywMks (Ludo) ;k ̂ lk¡i vkSj lh<+h* dk [ksy [ksyrs le;] vkius ;g dkeuk vo'; dh gksxh
fd ,d fo'ks"k isaQd esa ,d fo'ks"k la[;k ifj.kke osQ :i eas izkIr gksA

D;k iklk lnSo vkidh dkeukvksa osQ vuqlkj dk;Z djrk gS\ ,d iklk yhft,] mls 150

ckj isaQfd, rFkk izkIr ifj.kkeksa dks fuEufyf[kr lkj.kh esa Hkfj, %

ikls dh fyf[kr la[;k feyku fpÉ la[;k fdruh ckj izkIr gqbZ

1

2

izR;sd ckj ifj.kke izkIr gksus ij] mi;qDr la[;k osQ lEeq[k ,d feyku fpÉ (tally mark)

yxkb,A mnkgj.kkFkZ] igyh isaQd (throw) esa 5 vkus ij 5 osQ lEeq[k ,d feyku fpÉ yxkb,A
vxyh ckj vkidks la[;k 1 izkIr gksrh gSA rc] 1 osQ lEeq[k ,d feyku fpÉ yxkb,A mi;qDr
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iz;kl dhft,

la[;kvksa osQ fy, feyku fpÉ yxkrs jfg,A bl izfØ;k dks 150 ckj dfj, rFkk 150 ckj isaQdksa
osQ fy,] izR;sd ifj.kke dh oqQy la[;k Kkr dhft,A

mijksDr vk¡dM+ksa ls ,d naM vkys[k cukb,] ftlesa ;g n'kkZ;k x;k gks fd ifj.kke 1] 2]
3] 4] 5 vkSj 6 fdruh ckj vk, gSaA

(bls lewg esa dhft,)

 1- ,d flDosQ dks 100 ckj mNkfy, vkSj Kkr dhft, fd fpr fdruh ckj vk;k gS rFkk
iV fdruh ckj vk;k gSA

 2- vkiQrkc us ,d ikls dks 250 ckj isaQdk vkSj fuEufyf[kr lkj.kh izkIr dh%

ikls ij la[;k feyku fpÉ

1

2

3

4

5

6

bu vk¡dM+ksa ds fy, ,d naM vkys[k [khafp,A

 3- ,d ikls dks 100 ckj isaQfd, rFkk ifj.kkeksa dks fjdkWMZ dhft,A Kkr dhft, fd 1] 2]
3] 4] 5 vkSj 6 fdruh&fdruh ckj vk, gSaA

izk;fdrk D;k gS\

tc ge fdlh flDosQ dks mNkyrs gSa] rks ge tkurs gSa fd blosQ nks laHko ifj.kke fpr ;k
iV gSaA lkFk gh] ,d ikls dks isaQdus ij 6 laHko ifj.kke gSaA vius vuqHko ls] ge ;g Hkh
tkurs gSa fd ,d flDosQ osQ fy,] fpr ;k iV dk izkIr djuk ,d leizkf;d (equally likely)

?kVuk gSA ge dgrs gSa fd ,d fpr vkus dh izkf;drk (probability) 
1

2
 gS rFkk ,d iV vkus

dh izkf;drk Hkh 
1

2
 gSA ikls isaQdus ij 1] 2] 3] 4] 5 ;k 6 osQ vkus dh laHkkouk,¡ cjkcj

gSaA vFkkZr~ ikls osQ fy, 6 leizkf;d laHko ifj.kke gSaA ge dgrs gSa fd 1] 2] 3] 4] 5 vkSj

6 esa ls izR;sd osQ vkus dh izkf;drk (
1

6
)  gSA

blosQ ckjs esa] ge vxyh d{kkvksa esa vè;;u djsaxsA ijarq vc rd tks geus fd;k gS] mlls
Li"V gS fd dbZ laHkkoukvksa okyh ?kVuk dh izkf;drk 0 vkSj 1 osQ chp esa gksrh gSA ftuosQ
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?kfVr gksus dk dksbZ la;ksx ;k laHkkouk ugha gS] mudh izkf;drk 0 gksrh
gS rFkk ftudks fuf'pr :i ls ?kfVr gksuk gS] mudh izkf;drk 1 gksrh gSA

,d fLFkfr fn, jgus ij] gesa fofHkUu laHko ifj.kkeksa dks le>us
rFkk izR;sd ifj.kke osQ laHkkfor la;ksx osQ vè;;u dh vko';drk
gksrh gSA ;g laHko gS fd flDosQ vkSj ikls dh fLFkfr osQ foijhr ,sls
Hkh ifj.kke gksa ftuosQ ?kfVr gksus osQ la;ksx cjkcj u gksa] vFkkZr~ os
leizkf;d u gksaA mnkgj.kkFkZ] ;fn ,d crZu esa 15 yky xsans gksa vkSj
9 li+ sQn xsans gksa vkSj blesa ls ,d xsan fcuk ns[ks fudkyh tkrh gSA rc]

yky xsan izkIr djus dk la;ksx cgqr vfèkd gSA D;k vki ns[k ldrs gSa fd D;ksa\ yky xsan
izkIr djus dk la;ksx li+ sQn xsan izkIr djus osQ la;ksx dk fdrus xquk gS\ è;ku nhft, bu nksuksa
dh izkf;drk,¡ 0 vkSj 1 osQ chp esa gSa\

iz'ukoyh 3.4

1- crkb, fd fuEufyf[kr esa fdldk gksuk fuf'pr gS] fdldk gksuk vlaHko gS rFkk dkSu
gks Hkh ldrk gS] ijarq fuf'pr :i ls ugha %

(i) vkt vki dy ls vfèkd vk;q osQ gSaA

(ii) ,d flDosQ dks mNkyus ij fpr vk,xkA

(iii) ,d ikls dks isaQdus ij 8 vk,xkA

(iv) vxyh VªSfiQd ykbV gjh fn[ksxhA

(v) dy ckny f?kjs gksaxsA

2- ,d fMCcs esa 6 o¡Qps gSa] ftu ij 1 ls 6 la[;k,¡ vafdr gSaA

(i) la[;k 2 okys o¡Qps dks blesa ls fudkyus dh izkf;drk D;k gS\

(ii) la[;k 5 okys o¡Qps dks bleas ls fudkyus dh izkf;drk D;k gS\

3- ;g fu.kZ; ysus osQ fy, fd dkSu&lh Vhe [ksy izkjaHk djsxh] ,d flDdk mNkyk tkrk
gSA bldh D;k izkf;drk gS fd vkidh Vhe [ksy izkjaHk djsxh\

geus D;k ppkZ dh\
1- vk¡dM+ksa osQ laxzg] fjdkW²Mx vkSj izLrqrhdj.k ls gesa vius vuqHkoksa dks laxfBr djus rFkk

vk¡dM+ksa ls fu"d"kZ fudkyus esa lgk;rk feyrh gSA

2- vk¡dM+ksa dks bdV òk djus ls igys] gesa ;g tku ysuk pkfg, fd ge budk mi;ksx fdl
dk;Z eas djsaxsA

3- ,df=kr fd, x, vk¡dM+ksa dks ,d mi;qDr lkj.kh osQ :i esa laxfBr fd, tkus dh
vko';drk gksrh gS] rkfd ;s ljyrk ls le>us osQ ;ksX; gksa vkSj budh O;k[;k dh
tk losQA

,slh ik¡p fLFkfr;k¡
cukb, ;k lksfp,]
ftuesa ifj.kkeksa osQ
la;ksx cjkcj u gksa]
vFkkZr~ os leizkf;d
u gksaA

iz;kl dhft,
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4- vkSlr ,d ,slh la[;k gS] tks fn, gq, izs{k.kksa osQ lewg (;k vk¡dM+ksa) dk izfrfufèkRo
djrk gS ;k mudh osaQnzh; izo`fÙk dks n'kkZrk gSA

5- vadxf.krh; ekè; vk¡dM+ksa dk ,d izfrfufèk eku gSA

6- cgqyd osaQnzh; izo`fÙk ;k izfrfufèk eku dk ,d vU; :i gSA izs{k.kksa osQ ,d lewg dk
cgqyd og izs{k.k gS tks lcls vfèkd ckj vkrk gSA

7- ekè;d Hkh ,d izdkj dk izfrfufèk eku gSA ;g ml eku dks n'kkZrk gS] tks izs{k.k osQ eè;
(chp) esa gksrk gS (mUgsa vkjksgh ;k vojksgh Øe esa O;ofLFkr djus osQ ckn) rFkk vkèks
izs{k.k blosQ Åij gksrs gSa vkSj vkèks izs{k.k blosQ uhps gksrs gSaA

8- bdVs ò fd, vk¡dM+ksa dks ckjackjrk caVu lkj.kh dh lgk;rk ls fp=kh; :i ls naM vkys[kksa
osQ :i esa n'kkZ;k tk ldrk gSA naM vkys[k la[;kvksa ;k vk¡dM+ksa dk leku pkSM+kbZ okys
naMksa }kjk ,d fp=kh; fu:i.k gSA

9- geus ;g Hkh lh[kk gS fd ,d nksgjk naM vkys[k fdl izdkj [khapk tkrk gSA ;g ,d
gh n`f"V esa] izs{k.kksa osQ nks lewgksa dh rqyuk djus esa lgk;d jgrk gSA

10- gekjs nSfud thou esa] ,slh fLFkfr;k¡ gSa tks fuf'pr :i ls gksrh gSa] oqQN ,slh gSa
ftudk gksuk laHko ugha gS rFkk oqQN ,slh gSa tks gks Hkh ldrh gSa vkSj ugha Hkh gks
ldrhA ,slh fLFkfr dks lnSo ?kfVr gksus dk la;ksx gksrk gS tks ?kfVr gks Hkh ldrh
gS ;k ugha Hkh gks ldrh gSA
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4.1  ckSf¼d [ksy!

vè;kfidk us dgk gS fd og xf.kr dk ,d u;k vè;k; i<+kuk izkjaHk
djus tk jgh gSa vkSj og gS ljy lehdj.kA vIiw] lfjrk vkSj vehuk
us d{kk VI esa i<+s x, chtxf.kr okys vè;k; dk iqukZoyksdu dj fy;k
gSA D;k vkius Hkh dj fy;k gS\ vIiw] lfjrk vkSj vehuk mRlkfgr gSa
D;kasfd mUgksaus ,d [ksy cuk;k gS] ftls os ckSf¼d [ksy (mind reader)

dgrh gSa rFkk os mls iwjh d{kk osQ lEeq[k izLrqr djuk pkgrh gSaA

vè;kfidk muosQ mRlkg dh ljkguk djrh gS vkSj mUgsa viuk [ksy izLrqr djus osQ fy,
vkeaf=kr djrh gSA vehuk [ksy izkjaHk djrh gSA og lkjk ls dksbZ la[;k lkspus dks dgrh gSS
rFkk mls 4 ls xq.kk djosQ xq.kuiQy esa 5 tksM+us dks dgrh gSA blosQ ckn og lkjk ls bldk
ifj.kke crkus dks Hkh dgrh gSA lkjk dgrh gS fd ifj.kke 65 gSA vehuk rqjar ?kks"k.kk djrh
gS fd lkjk }kjk lksph xbZ la[;k 15 gSA lkjk flj fgykdj gk¡ dgrh gSA lkjk lesr iwjh d{kk
vk'p;Zpfdr gks tkrh gSA

vc vIiw dh ckjh gSA og ckyw ls dksbZ la[;k lkspus] mls 10 ls xq.kk djus vkSj xq.kuiQy
esa ls 20 ?kVkus dks dgrk gSA blosQ ckn og ckyw ls mldk ifj.kke crkus dks dgrk gSA ckyw
dgrk gS fd ;g 50 gSA vIiw rqjar ckyw }kjk lksph xbZ la[;k crkrk gS vkSj dgrk gS fd og
la[;k 7 gSA ckyw bldh iqf"V djrk gSA

izR;sd O;fDr ;g tkuuk pkgrk gS fd vIiw] lfjrk vkSj vehuk }kjk izLrqr ckSf¼d [ksy
fdl izdkj dk;Z djrk gSA D;k vki ns[k ldrs gSa fd ;g oSQls dk;Z djrk gS\ bl vè;k;
vkSj vè;k; 12 dks i<+us osQ ckn] vki Hkyh&Hkk¡fr ;g tku tk,¡xs fd ;g [ksy fdl izdkj
dk;Z djrk gSA

v
è;

k;
  

4444 4

ljy lehdj.k
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4.2  lehdj.k cukuk

vkb, vehuk dk mnkgj.k ysaA vehuk lkjk ls dksbZ la[;k lkspus dks dgrh gSA vehuk la[;k
osQ ckjs eas oqQN ugha tkurh gSA mlosQ fy,] ;g la[;k 1, 2, 3, . . ., 11, . . . , 100, . . . . esa ls
oqQN Hkh gks ldrh gSA vkb, bl vKkr la[;k dks ,d v{kj x ls O;Dr djsaA vki x osQ LFkku
ij dksbZ vU; v{kj tSls y, t bR;kfn dk iz;ksx dj ldrs gSaA blls dksbZ izHkko ugha iM+rk fd
lkjk }kjk lksph xbZ vKkr la[;k osQ fy, ge dkSu&lk v{kj iz;ksx djrs gSaA lkjk tc la[;k
dks 4 ls xq.kk djrh gS] rks mls  4x izkIr gksrk gSA fiQj og bl xq.kuiQy esa 5 tksM+rh gS vkSj
4x + 5 izkIr djrh gSA (4x + 5)  dk eku x osQ eku ij fuHkZj djrk gSA bl izdkj] ;fn x =

1 gS] rks 4x + 5 = 4 ×1 + 5 = 9 gSA bldk vFkZ gS fd ;fn lkjk osQ efLr"d esa 1 gksrk] rks mlosQ
}kjk izkIr ifj.kke 9 gksrkA blh izdkj] ;fn mlus la[;k 5 lksph gksrh] rks mldk x = 5 osQ fy,
4x + 5 = 4 × 5 + 5 = 25 A ;kuh] lkjk us ;fn la[;k 5 lksph gksrh rks mldk ifj.kke 25 gksrkA

lkjk }kjk lksph la[;k Kkr djus osQ fy,] vkb, mlosQ }kjk izkIr mÙkj 65 ls foijhr dh
vksj dk;Z djuk izkjaHk djsaA gesa ,slk x Kkr djuk gS fd

4x + 5 = 65  (4.1)

bl lehdj.k (equation) dk gy gh gesa lkjk osQ eu dh la[;k dks crk,xkA

bl izdkj] vkb,  vc vIiw osQ mnkgj.k ij fopkj djsaA vkb, ckyw }kjk pquh xbZ la[;k
dks y eku ysaA vIiw us ckyw ls bl la[;k dks 10 ls xq.kk dj vkSj fiQj xq.kuiQy esa ls 20 ?kVkus
dks dgk FkkA vFkkZr~ ckyw y ls] igys 10y izkIr djrk gS vkSj mlesa ls 20 ?kVk dj (10y – 20)

izkIr djrk gSA bldk Kkr ifj.kke 50 gSA

vr%] 10y – 20 = 50  (4.2)

bl lehdj.k dk gy gh ckyw }kjk lksph xbZ la[;k crk,xkA

4.3  tks gesa Kkr gS mldh leh{kk
è;ku nhft, fd (4.1) vkSj (4.2) lehdj.k gSaA vkb, ;kn djsa fd d{kk VI eas geus lehdj.kksa
osQ ckjs esa D;k i<+k FkkA lehdj.k pj ij ,d izfrca/ gksrk gSA lehdj.k (4.1) esa] pj
x gS rFkk lehdj.k (4.2) esa] pj y gSA

'kCn pj (variable) dk vFkZ gS] ,slh dksbZ oLrq tks fopj.k dj] vFkkZr~ cny ldrh gksA
,d pj fofHkUu la[;kRed eku ys (xzg.k dj) ldrk gS] vFkkZr~ bldk eku fuf'pr ;k fLFkj
ugha gksrk gSA pjksa dks izk;% vaxzs”kh o.kZekyk osQ v{kjksa x, y, z, l, m, n, p  bR;kfn ls O;Dr fd;k
tkrk gSA pjksa ls ge O;atdksa (expressions) dks cukrs gSaA ;s O;atd pjksa ij ;ksx] O;odyu]
xq.ku vkSj foHkktu tSlh lafØ;k,¡ djosQ izkIr fd, (cuk,) tkrs gSaA x ls geus O;atd
(4x + 5) cuk;k FkkA blosQ fy,] geus igys x dks 4 ls xq.kk fd;k vkSj fiQj xq.kuiQy esa 5

tksM+k FkkA blh izdkj] geus  y ls O;atd (10y – 20) cuk;k FkkA blosQ fy,] geus y dks 10 ls
xq.kk fd;k vkSj fiQj xq.kuiQy esa ls 20 dks ?kVk;k FkkA ;s lHkh O;atdksa osQ mnkgj.k gSaA
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mijksDr izdkj osQ cuk, x, ,d O;atd dk eku] pj osQ pqus x, eku ij fuHkZj djrk
gSA tSlk fd ge igys gh ns[k pqosQ gSa fd tc x = 1 gS] rks 4x + 5 = 9 gS_ tc
x = 5 gS] rks  4x + 5 = 25 gS blh izdkj]

tc x = 15, rks 4 x + 5 = 4×15 + 5 = 65 gS_

tc x = 0, rks 4 x + 5 = 4 × 0 + 5 = 5 gS] bR;kfnA

lehdj.k (4.1) pj x ij ,d izfrca/ gSA ;g crkrh gS fd O;atd 4x + 5 dk eku 65 gSA
;g izfrca/ x = 15 gksus ij larq"V gksrk gSA la[;k 15 lehdj.k 4x + 5 = 65 dk ,d gy
(solution) gSA tc x = 5 gS] rks 4x + 5 = 25 gS tks 65 osQ cjkcj ugha gSA bl izdkj]
x = 5 bl lehdj.k dk gy ugha gSA blh izdkj] x = 0 Hkh bl lehdj.k dk gy ugha gSA 15

osQ vfrfjDr] x dk dksbZ Hkh eku izfrca/ 4x + 5 = 65 dks larq"V ugha djrk gSA

O;atd (10y – 20) dk eku y osQ eku ij fuHkZj djrk gSA y dks ik¡p fHkUu&fHkUu eku nsdj
rFkk y osQ izR;sd eku osQ fy, (10 y – 20) dk eku Kkr djosQ bldh iqf"V dhft,A
(10 y – 20) osQ izkIr fd, x, fofHkUu ekuksa ls] D;k vki 10y – 20 = 50 dk dksbZ gy ns[k
jgs gSa\ ;fn dksbZ gy izkIr ugha gqvk gs] rks y dks oqQN vU; eku nsdj] Kkr dhft, fd
izfrca/ 10y – 20 = 50 larq"V gksrk gS ;k ughaA

4.4  lehdj.k D;k gS\
,d lehdj.k esa] lerk ;k lfedk (equality) dk fpÉ lnSo gksrk gSA lerk dk fpÉ ;g
n'kkZrk gS fd bl fpÉ osQ ckb± vksj osQ O;atd ¹ck;k¡ i{k (LHS)º dk eku fpÉ osQ nkb± vksj
osQ O;atd ¹nk;k¡ i{k (RHS)º osQ eku osQ cjkcj gSA lehdj.k (4.1) esa] L.H.S (4x + 5) gS rFkk
RHS 65 gSA lehdj.k (4.2) esa] LHS (10y – 20) rFkk RHS 50 gSA

;fn LHS vkSj RHS osQ chp esa lerk fpÉ osQ vfrfjDr dksbZ vU; fpÉ gks] rks og ,d
lehdj.k ugha gksrh gSA blfy, 4x + 5 > 65 ,d lehdj.k ugha gSA

;g dFku gesa crkrk gS fd (4x + 5) dk eku 65 ls vf/d gSA

blh izdkj]  4x + 5 < 65 Hkh ,d lehdj.k ugha gSA ;g dFku gesa crkrk gS fd (4x + 5)

dk eku 65 ls de gSA

lehdj.kksa esa ge izk;% ;g ns[krs gSa fd RHS osQoy ,d la[;k gSA lehdj.k (4.1) esa ;g
65 gS rFkk lehdj.k (4.2) esa ;g 50 gSA ijarq ,slk gksuk lnSo vko';d ugha gSA ,d lehdj.k
dk nk;k¡ i{k (RHS) pj ls lac¼ ,d O;atd Hkh gks ldrk gSA mnkgj.kkFkZ] lehdj.k

4x + 5 = 6x – 25

esa lerk fpÉ osQ ckb± vksj O;atd 4x + 5 gS rFkk mlosQ nkb± vksj O;atd 6x – 25 gSA

laf{kIr :i esa] ,d lehdj.k pj ij ,d izfrca/ gksrk gSA izfrca/ ;g gS fd nksuksa O;atdksa
osQ eku cjkcj gksus pkfg,A è;ku nhft, fd bu nksuksa O;atdksa esa ls de ls de ,d esa pj
vo'; gksuk pkfg,A

iz;kl dhft,
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ge lehdj.kksa dk ,d ljy vkSj mi;ksxh xq.k ns[krs gSaA lehdj.k 4x +5 = 65 ogh gS tks
lehdj.k 65 = 4x + 5 gSA blh izdkj] lehdj.k 6x – 25 = 4x +5 ogh gS tks lehdj.k
4x  + 5 = 6x – 25 gSA fdlh lehdj.k osQ ck,¡ vkSj nk,¡ i{kksa osQ O;atdksa dks vkil esa cnyus
ij] lehdj.k ogh jgrh gSA ;g xq.k cgq/k lehdj.kksa dks gy djus esa mi;ksxh jgrk gSA

mnkgj.k 1 fuEufyf[kr dFkuksa dks lehdj.kksa osQ :i esa fyf[k, %

(i) x osQ frxqus vkSj 11 dk ;ksx 32 gSA

(ii) ;fn fdlh la[;k osQ 6 xqus esa ls vki 5 ?kVk,¡] rks 7 izkIr gksrk gSA

(iii) m dk ,d pkSFkkbZ 7 ls 3 vf/d gSA
(iv) fdlh la[;k osQ ,d frgkbZ esa 5 tksM+us ij 8 izkIr gksrk gS A

gy
(i) x dk frxquk 3x gSA

3x vkSj 11 dk ;ksx 3x + 11 gSA ;g ;ksx 32 gSA

vr%] okafNr lehdj.k 3x + 11 = 32 gSA

(ii) vkb, eku ysa fd ;g la[;k z gSA z dks 6 ls xq.kk
djus ij 6z izkIr gksrk gSA
6z esa ls 5 ?kVkus ij 6z – 5 izkIr gksxkA ;g ifj.kke
7 gSA
vr%] okafNr lehdj.k 6z – 5 = 7 gSA

(iii) m dk ,d pkSFkkbZ 
m

4
 gSA

;g 7 ls 3 vf/d gSA bldk vFkZ gS fd varj (
m

4
7− ) cjkcj 3 gSA

vr%] okafNr lehdj.k 
m

4
7−  = 3 gSA

(iv) okafNr la[;k dks n eku yhft,A n dk ,d frgkbZ 
n

3
 gSA

mijksDr ,d&frgkbZ tek 5, 
n

3
 + 5 gSA ;g 8 osQ cjkcj gS A

vr%] okafNr lehdj.k 
n

3
 + 5 = 8 gSA

mnkgj.k 2 fuEufyf[kr lehdj.kksa dks lkekU; dFkuksa osQ :i esa cnfy, %

(i) x – 5 = 9 (ii) 5p = 20 (iii) 3n + 7 = 1 (iv)
m

5
 – 2 = 6

gy
(i) x esa ls 5 fudkyus ij 9 izkIr gksrk gSA
(ii) ,d la[;k p dk ik¡p xquk 20 gSA
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ljy lehdj.k 8 98 98 98 98 9

(iii) 1 izkIr djus osQ fy, n osQ rhu xqus esa 7 tksfM+,A

(iv) fdlh la[;k m osQ 
1

5
osa Hkkx esa ls 2 ?kVkus ij 6 izkIr gksrk gSA

;gk¡ è;ku nsus ;ksX; ,d egRoiw.kZ ckr ;g gS fd ,d fn, gq, lehdj.k dks] osQoy ,d

gh ugha] cfYd vusoQ lkekU; dFkuksa osQ :i fn, tk ldrs gSaA mnkgj.kkFkZ] mijksDr lehdj.k

(i) osQ fy, vki dg ldrs gSa %

x esa ls 5 ?kVkb,A vkidks 9 izkIr gksrk gSA

vFkok la[;k x, 9 ls 5 vf/d gSA

vFkok 9 la[;k x ls 5 de gSA

vFkok x vkSj 5 dk varj 9 gS_ bR;kfnA

mnkgj.k 3 fuEufyf[kr fLFkfr ij fopkj dhft, %

jktw osQ firk dh vk;q jktw dh vk;q osQ rhu xqus ls 5 o"kZ vf/d gSA jktw osQ firk dh vk;q

44 o"kZ gSA jktw dh vk;q Kkr djus osQ fy,] ,d lehdj.k cukb, (LFkkfir dhft,)A

gy gesa jktw dh vk;q Kkr ugha gSA vkb, bls y o"kZ eku ysaA jktw dh vk;q dk rhu

xquk 3y o"kZ gSA jktw osQ firk dh vk;q 3y o"kZ ls 5 o"kZ vf/d gSA vFkkZr~ jktw

osQ firk dh vk;q (3y + 5) o"kZ gSA ;g Hkh fn;k gS fd jktw osQ firk dh vk;q

44 o"kZ gSA

vr%] 3y + 5 = 44 (4.3)

;g pj y esa ,d lehdj.k gSA bls gy djus ij jktw dh vk;q Kkr gks tk,xhA

mnkgj.k 4 ,d nqdkunkj nks izdkj dh isfV;ksa esa vke csprk gSA ;s isfV;k¡ NksVh vkSj cM+h

gSaA ,d cM+h isVh esa 8 NksVh isfV;ksa osQ cjkcj vke vkSj 4 [kqys vke vkrs gSaA

izR;sd NksVh isVh esa vkeksa dh la[;k crkus okyk ,d lehdj.k cukb,A fn;k

gqvk gS fd ,d cM+h isVh esa vkeksa dh la[;k 100 gSA

gy eku yhft, fd ,d NksVh isVh esa m vke gSaA ,d cM+h isVh esa m osQ 8 xqus

ls 4 vf/d vke gSaA vFkkZr~ ,d cM+h isVh esa 8m + 4 vke gSaA ijarq ;g la[;k

100 nh gqbZ gSA bl izdkj]

8m + 4 = 100 (4.4)

bl lehdj.k dks gy djosQ] vki ,d NksVh isVh osQ vkeksa dh la[;k Kkr dj ldrs gSaA

mijksDr lehdj.kksa (ii), (iii) vkSj (iv)

esa ls izR;sd osQ fy,] de ls
de ,d vU; dFku osQ :i esa
fyf[k, A

iz;kl dhft,
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iz'ukoyh 4.1

1. fuEufyf[kr lkj.kh osQ vafre LraHk dks iwjk dhft, %

Øe lehdj.k pj dk eku crkb, fd lehdj.k larq"V
la[;k gksrh gS ;k ugha (gk¡@ugha)

(i) x + 3 = 0 x = 3 –

(ii) x + 3 = 0 x = 0 –

(iii) x + 3 = 0 x = – 3 –

(iv) x – 7 = 1 x = 7 –

(v) x – 7 = 1 x = 8 –

(vi) 5x  = 25 x = 0 –

(vii) 5x  = 25 x = 5 –

(viii) 5x  = 25 x = – 5 –

(ix)
m

3
 = 2 m = – 6 –

(x)
m

3
 = 2 m = 0 –

(xi)
m

3
 = 2 m = 6 –

2. tk¡p dhft, fd dks"Bdksa esa fn;s gq, eku] fn, x, laxr lehdj.kksa osQ gy gSa ;k ugha %

(a) n + 5 = 19 (n = 1) (b) 7n + 5 = 19 (n = – 2) (c) 7n + 5 = 19 (n = 2)

(d) 4p – 3 = 13 (p = 1) (e) 4p – 3 = 13 (p = – 4) (f) 4p – 3 = 13 (p = 0)

3. iz;Ru vkSj Hkwy fof/ ls fuEufyf[kr lehdj.kksa dks gy dhft, %

(i) 5p + 2 = 17 (ii) 3m – 14 = 4

4. fuEufyf[kr dFkuksa osQ fy, lehdj.k nhft, %

(i) la[;kvksa x vkSj 4 dk ;ksx 9 gSA (ii) y esa ls 2 ?kVkus ij 8 izkIr gksrs gSaA

(iii) a dk 10 xquk 70 gSA (iv) la[;k b dks 5 ls Hkkx nsus ij 6 izkIr gksrk gSA

(v) t dk rhu&pkSFkkbZ 15 gSA

(vi) m dk 7 xquk vkSj 7 dk ;ksxiQy vkidks 77 nsrk gSA

(vii) ,d la[;k x dh pkSFkkbZ ½.k 4 vkidks 4 nsrk gSA

(viii) ;fn vki y osQ 6 xqus esa ls 6 ?kVk,¡] rks vkidks 60 izkIr gksrk gSA

(ix) ;fn vki z osQ ,d&frgkbZ esa 3 tksM+sa] rks vkidks 30 izkIr gksrk gSA
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5. fuEufyf[kr lehdj.kksa dks lkekU; dFkuksa osQ :i esa fyf[k, %

(i) p + 4 = 15 (ii) m – 7 = 3 (iii) 2m = 7 (iv)
m

5
 = 3

(v)
3

5

m
 = 6 (vi) 3p + 4 = 25 (vii) 4p – 2 = 18 (viii)

p

2
 + 2 = 8

6. fuEufyf[kr fLFkfr;ksa eas lehdj.k cukb, %
(i) bjiQku dgrk gS fd mlosQ ikl] ijehr osQ ikl ftrus o¡Qps gSa muosQ ik¡p xqus ls 7

vf/d o¡Qps gSaA bjiQku osQ ikl 37 o¡Qps gSaA (ijehr osQ o¡Qpksa dh la[;k dks m yhft,A)
(ii) y{eh osQ firk dh vk;q 49 o"kZ gSA mudh vk;q] yM+dh dh vk;q osQ rhu xqus ls

4 o"kZ vf/d gSA (y{eh dh vk;q dks y o"kZ yhft,A)
(iii) vè;kfidk crkrh gSa fd mudh d{kk eas ,d fo|kFkhZ }kjk izkIr fd, x, vf/dre

vad] izkIr fd, U;wure vad dk nqxquk /u 7 gSaA izkIr fd, x, vf/dre vad
87 gSaA (U;wure izkIr fd, x, vadksa dks l yhft,A)

(iv) ,d lef}ckgq f=kHkqt esa 'kh"kZ dks.k izR;sd vk/kj dks.k dk nqxquk gSA (eku yhft,
izR;sd vk/kj dks.k b fMxzh gSA ;kn jf[k, fd f=kHkqt osQ rhuksa dks.kks a dk ;ksx
180 fMxzh gksrk gSA)

4.4.1  ,d lehdj.k dks gy djuk

bl lfedk ij fopkj dhft,
8 – 3 = 4 + 1 (4.5)

lfedk (4.5) lR; gS] D;ksafd blosQ nksuksa i{k cjkcj gSa (izR;sd 5 osQ cjkcj gS)A

l vkb, nksuksa i{kksa esa 2  tksM+saA blosQ ifj.kkeLo:i] gesa izkIr gksrk gS%
LHS = 8 – 3 + 2 = 5 + 2 = 7, RHS = 4 + 1 + 2 = 5 + 2 = 7.

iqu%] lfedk (4-5) lR; gS (vFkkZr LHS vkSj RHS leku gSa)A

bl izdkj] ;fn ge ,d lfedk osQ nksuksa i{kksa esa ,d gh la[;k tksM+sa] rks Hkh og lfedk
lR; gksrh gSA

l vkb, vc nksuksa i{kksa esa ls 2 ?kVkb,A blosQ ifj.kkeLo:i] gesa izkIr gksrk gS %
LHS = 8  – 3 – 2 = 5 – 2 = 3, RHS = 4 + 1 – 2 = 5 – 2 = 3.

iqu%] og lfedk lR; gSA

bl izdkj] ;fn ge ,d lfedk osQ nksuksa i{kksa esa ls ,d gh la[;k ?kVk,¡] rks Hkh og lfedk
lR; gksrh gSA

l blh izdkj] ;fn ge ,d lfedk osQ nksuksa i{kksa dks ,d gh 'kwU;srj (non-zero) la[;k ls
xq.kk djsa ;k Hkkx nsa] rks Hkh og lfedk lR; gksrh gSA

mnkgj.kkFkZ] vkb, mijksDr lfedk osQ nksuksa i{kksa dks 3 ls xq.kk djsaA geas izkIr gksrk gS %
LHS = 3 × (8 – 3) = 3 × 5 = 15, RHS = 3 × (4 + 1) = 3 × 5 = 15.

lfedk lR; gSA
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,d larqfyr lehdj.k rjktw tSlh gS
ftlosQ nksuksa iyM+ksa esa cjkcj ck¡V j[ksa gksaA

vkb, vc ge mijksDr lfedk osQ nksuksa i{kksa dks 2 ls Hkkx djsa A

LHS = 
5

(8 3) 2 5 2
2

− ÷ = ÷ =

RHS = 
5

(4 1) 2 5 2
2

+ ÷ = ÷ =  = LHS

iqu%] lfedk lR; gSA

;fn ge dksbZ vU; lfedk ysa] rks Hkh gesa ;gh fu"d"kZ izkIr gksrk gSA
eku yhft, fd ge bl fu;e dk ikyu ugha djrs gSaA fo'ks"k :i ls] eku yhft, fd

ge ,d lfedk osQ nksuksa i{kksa esa fHkUu&fHkUu la[;k,¡ tksM+rs gSaA bl fLFkfr esa] ge ns[ksaxs fd
lfedk lR; ugha gksxh (vFkkZr nksuksa i{k leku ugha gksaxs)A mnkgj.kkFkZ] vkb, lfedk (4.5)

dks iqu% ysaa %
8 – 3 = 4 + 1

vc] blosQ ck,¡ i{k esa 2 tksM+s a vkSj nk,¡ i{k esa 3 tksM+sA vc ubZ LHS = 8 – 3 + 2

= 5 + 2 = 7 gS rFkk ubZ RHS = 4 + 1 + 3 = 5 + 3 = 8 gSA vc] lfedk lR; ugha gS] D;ksafd
ubZ LHS vkSj RHS cjkcj ugha gSaA

bl izdkj] ;fn ge ,d lfedk osQ nksuksa i{kksa esa] dksbZ xf.krh; lafØ;k ,d gh la[;k osQ
lkFk u djsa] rks lfedk lR; ugha gks ldrh gSA

lehdj.k] ,d pjksa okyh lfedk gksrh gSA

mijksDr fu"d"kZ lehdj.kksa osQ fy, Hkh ekU; gksrs gSa] D;ksafd izR;sd lehdj.k esa
pj osQoy la[;k gh fu:fir djrk gSA

izk;% ,d lehdj.k dks ,d rkSyus okyh rjktw ;k rqyk (balance) le>k tkrk gSA ,d
lehdj.k ij ,d xf.krh; lafØ;k djuk bl izdkj le>uk pkfg,] tSls fd rkSyus okyh rjktw
osQ nksuksa iyM+ksa esa cjkcj ck¡V Mkyuk ;k muesa ls cjkcj ck¡V fudky ysukA

[,d lehdj.k ,d ,slh rkSyus okyh rjktw le>k tk ldrk gS] ftlosQ nksuksa iyM+ksa esa
cjkcj ck¡V j[ks gksaA] bl fLFkfr esa] rjktw dh MaMh Bhd {kSfrt jgrh gSA ;fn ge nksuksa iyM+ksa
esa cjkcj ck¡V (weights) Mkysa] rks MaMh vHkh Hkh {kSfrt gh jgrh gSA blh izdkj] ;fn ge nksuksa

iyM+ksa esa ls cjkcj ck¡V gVk ysa (fudkysa)] rks Hkh MaMh {kSfrt jgrh
gSA blosQ foijhr] ;fn ge nksuksa iyM+ksa eas fHkUu ck¡V Mkysa (tksM+sa)
;k muesa ls fHkUu ck¡V fudkysa (?kVk,¡)] rks Hkh rjktw dh MaMh dk
larqyu fcxM+ tkrk gS] vFkkZr~ MaMh {kSfrt ij ugha jgrh gSA

 ge ;g fl¼kar ,d lehdj.k dks gy djus esa iz;ksx djrs
gSaA fuLlansg] ;gk¡ rjktw dkYifud gS rFkk la[;kvksa dks ck¡Vksa dh
rjg HkkSfrd :i ls larqfyr djus osQ fy, iz;ksx ugha fd;k tk
ldrkA bl fl¼kar dks izLrqr djus dk ;gh eq[; mís'; gSA vkb,
oqQN mnkgj.k ysaA
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ge  3 dks D;ksa ?kVk,¡ dksbZ vkSj
la[;k D;ksa u ?kVk,¡\ 3 dks tksM+
dj nsf[k,A D;k ;g oqQN lgk;rk
djsxk\ D;ksa ugha\

,slk blfy, fd;k gS] D;ksafd 3 dks
?kVkus ij L.H.S. esa x jg tkrk gSA

l fuEufyf[kr lehdj.k ij fopkj dhft,%
x + 3 = 8 (4.6)

ge bl lehdj.k osQ nksuksa i{kksa esa ls 3 dks ?kVkrs gSaA

ubZ LHS gS % x + 3 – 3 = x rFkk ubZ RHS gS % 8 – 3 = 5

pw¡fd blls larqyu esa dksbZ ifjorZu ugha gksrk gS] blfy, gesa izkIr gksrk gS %

ubZ LHS = ubZ RHS ;k x = 5

;g ogh gS] tks ge pkgrs gSaA vFkkZr~ ;g lehdj.k (4.6) dk ,d gy gSA

bldh iqf"V djus osQ fy, fd ;g lgh gS ;k ugha] ge izkjafHkd lehdj.k eas
x = 5 j[ksaxsA gesa LHS = x + 3 = 5 + 3 = 8 izkIr gksrh gS] tks RHS osQ cjkcj gSA ;gh gy
lgh gksus osQ fy, vko';d gSA

lehdj.k osQ nksuksa i{kksa esa lgh xf.krh; lafØ;k djus ls (vFkkZr~ 3 ?kVkus ls)] ge
lehdj.k osQ gy ij igq¡p x, A

l vkb, ,d vU; lehdj.k ysa %

x – 3 = 10 (4.7)

;gk¡ gesa D;k djuk pkfg,\ gesa nksuksa i{kksa esa 3 tksM+uk pkfg,A ,slk djus ls] lehdj.k dk
larqyu cuk jgsxk rFkk L.H.S esa osQoy x jg tk,xkA

ubZ LHS = x – 3 + 3 = x  ,   ubZ RHS = 10 + 3 = 13

vr% x = 13 gS] tks okafNr gy gSA

izkjafHkd lehdj.k (4.7) esa x = 13 j[kus ij] ge bldh iqf"V
djrs gSa fd ;g gy lgh gS %

izkjafHkd lehdj.k dh LHS = x – 3 = 13 – 3 = 10 gSA

tSlk fd okaNuh; gS ;g] RHS osQ cjkcj gSA

l blh izdkj] vkb, fuEufyf[kr lehdj.kksa dks ns[ksa %
5y = 35 (4.8)

m

2
 = 5  (4.9)

igyh fLFkfr esa] ge nksuksa i{kksa dks 5 ls Hkkx nsaxsA blls LHS esa osQoy y jg tkrk gSA
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ubZ LHS = 
5

5

5

5

y y
y=

×
= , ubZ RHS = 

35

5

5 7

5
7=

×
=

vr% y = 7

;gh lehdj.k dk okafNr gy gSA ge lehdj.k  (4.8) esa y = 7 izfrLFkkfir djosQ bldh
tk¡p dj ldrs gSa fd lehdj.k larq"V gks tkrk gSA

nwljh fLFkfr esa] ge nksuksa i{kksa dks 2 ls xq.kk djrs gSaA blls LHS esa osQoy m jg tkrk gSA

ubZ  LHS =  
m

2
2×  = m. rFkk ubZ RHS = 5 × 2 = 10 gSA

vr%] m = 10 (;gh okafNr gy gSA vki bldh tk¡p dj ldrs gSa fd ;g gy lgh gS
;k ugha)A
mijksDr mnkgj.kksa ls ;g ns[kk tk ldrk gS fd lehdj.k osQ gy djus osQ fy,] gesa ftl

lafØ;k dh vko';drk iM+sxh og lehdj.k ij fuHkZj djrk gSA gekjk iz;kl ;g gksuk pkfg,
fd lehdj.k esa pj i`Fko~Q gks tk,A dHkh&dHkh ,slk djus osQ fy,] gesa ,d ls vf/d
xf.krh; lafØ;k,¡ djuh iM+ ldrh gSaA bldks efLr"d esa j[krs gq,] vkb, oqQN vkSj lehdj.k
gy djsaA

mnkgj.k 5 gy dhft,%

(a) 3n + 7 = 25 (4.10)

(b) 2p – 1 = 23 (4.11)

gy

(a) ge lehdj.k dh LHS eas pj n dks i`Fko~Q djus osQ fy,] ,d pj.kc¼ fof/ ls dk;Z
djr s g S a A LHS ;gk ¡ 3n + 7 g SA igys ge bles a l s 7 ?kVk, ¡x s ] ftlls
3n izkIr gksxkA blls vxys pj.k esa] ge bls 3 ls Hkkx nsaxs] ftlls n izkIr gksxkA ;kn
jf[k, fd gesa lehdj.k osQ nksuksa i{kksa esa ,d gh lafØ;k djuh pkfg,A vr%] nksuksa i{kksa
esa ls 7 ?kVkus ij]

3n + 7 – 7 = 25 – 7 (pj.k 1)

;k] 3n = 18

vc nksuksa i{kksa dks 3 ls Hkkx nhft, %

3

3

n
 =

18

3
(pj.k 2)

;k] n = 6, tks bldk gy gSA

(b) ;gk¡ gesa D;k djuk pkfg,\ igys ge nksuksa i{kksa esa 1 tksM+rs gSa %

2p – 1 + 1 = 23 + 1 (pj.k 1)

;k 2p = 24
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vc] nksuksa i{kksa dks 2 ls Hkkx nsrs gSa % 
2

2

24

2

p
= (pj.k 2)

;k p = 12, tks bldk gy gSA

vkidks ,d vPNh vknr fodflr dj ysuh pkfg,] tks ;g gS fd izkIr fd, gy dh tk¡p
vo'; dj ysaA ;|fi geus ;g (a) osQ fy, ugha fd;k gS] ijarq vkb, bl mnkgj.k (b) osQ fy,
,slk djsaA

vkb, bl gy p = 12 dks lehdj.k esa j[ksa A

LHS = 2p – 1 = 2 × 12 – 1 = 24 – 1

= 23 = RHS

bl izdkj] gy dh lR;rk dh tk¡p gks xbZA

mijksDr (a) osQ gy dh Hkh vc vki tk¡p dj gh yhft, A

vc ge bl fLFkfr esa gSa fd vIiw] lfjrk vkSj vehuk }kjk izLrqr fd, x, ckSf¼d [ksy
ij okil tk,¡ vkSj le>sa fd mUgksaus vius mÙkj fdl izdkj Kkr fd,A bl dk;Z osQ fy,]
vkb, lehdj.kksa (4.1) vkSj (4.2) dks ns[ksa] tks Øe'k% vehuk vkSj vIiw osQ mnkgj.kksa osQ
laxr gSaA

l igys fuEufyf[kr lehdj.k ij fopkj dhft,%  4x + 5 = 65. (4.1)

nksuksa i{kksa esa ls 5 ?kVkus ij]  4x + 5 – 5 = 65 – 5.

vFkkZr~] 4x = 60

x dks i`Fko~Q djus osQ fy,] nksuksa i{kksa dks 4 ls Hkkx nsus ij] 
4

4

x
 = 

60

4

;k x = 15, tks okafNr gy gSA (tk¡p dhft, fd ;g lgh gSA)

l vc fuEufyf[kr lehdj.k ij fopkj dhft,%

10y – 20 = 50 (4.2)

nksuksa i{kksa esa] 20 tksM+us ij] gesa izkIr gksrk gS%

10y – 20 + 20 = 50 + 20  ;k  10y = 70

nksuksa i{kksa dks 10 ls Hkkx nsus ij] gesa izkIr gksrk gS %
10

10

y
 =  

70

10

;k] y = 7, tks okafNr gy gSA (tk¡p dhft, fd ;g lgh gSA)

vki ;g vuqHko djsaxs fd Bhd ;gh mÙkj vIiw] lfjrk vkSj vehuk us fn, FksA mUgksaus
lehdj.k cukuk vkSj fiQj mUgsa gy djuk lh[k fy;k FkkA blh dkj.k os viuk ckSf¼d [ksy
cukdj laiw.kZ d{kk ij viuk izHkko Mky ik,A ge bl ij vuqPNsn 4.7 esa okil vk,¡xsA
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iz'uoyh 4.2

1. igys pj dks ìFko~Q djus okyk pj.k crkb, vkSj fiQj lehdj.k dks gy dhft, %
(a) x – 1 = 0 (b) x + 1 = 0 (c) x – 1 = 5

(d) x + 6 = 2 (e) y – 4 = – 7 (f) y – 4 = 4

(g) y + 4 = 4 (h) y + 4  = – 4

2. igys pj dks i`Fko~Q djus osQ fy, iz;ksx fd, tkus okys pj.k dks crkb, vkSj fiQj
lehdj.k dks gy dhft, %

(a) 3l = 42 (b)
b

2
6= (c)

p

7
4= (d) 4x = 25

(e) 8y = 36 (f)
z

3

5

4
= (g)

a

5

7

15
= (h) 20t = – 10

3. pj dks i`Fko~Q djus osQ fy,] tks vki pj.k iz;ksx djsaxs] mls crkb, vkSj fiQj lehdj.k
dks gy dhft, %

(a) 3n – 2 = 46 (b) 5m + 7 = 17 (c)
20

3
40

p
= (d)

3

10
6

p
=

4. fuEufyf[kr lehdj.kksa dks gy dhft, %

(a) 10p = 100 (b) 10p + 10 = 100 (c)
p

4
5= (d) 5

3

P−
=

(e)
3

4
6

p
= (f) 3s = –9 (g) 3s + 12 = 0 (h) 3s = 0

(i) 2q = 6 (j) 2q – 6 = 0 (k) 2q + 6 = 0 (l) 2q + 6 = 12

4.5  oqQN vkSj lehdj.k

vkb, oqQN vkSj lehdj.kksa dks gy djus dk vH;kl djsaA bu lehdj.kksa dks gy djrs le;]
ge ,d la[;k (in) dks LFkkukiUu (transpose) djus (vFkkZr~ ,d i{k ls nwljs i{k esa ys
tkus) osQ ckjs esa i<+saxs (lh[ksaxs) ge fdlh la[;k dks] lehdj.k osQ nksuksa i{kksa esa tksM+us ;k nksuksa
i{kksa esa ?kVkus osQ ,ot esa] LFkkukiUu dj ldrs gSaA

mnkgj.k 6 gy dhft, %  12p – 5  = 25 (4.12)

gy

l lehdj.k osQ nksuksa i{kksa esa 5 tksM+us ij]

12p – 5 + 5 = 25 + 5 ;k] 12p = 30
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l nksuksa i{kksa dks 12 ls Hkkx nsus ij]

12

12

30

12

p
= ;k p = 

5

2

tk¡p % lehdj.k (4.12) dh LHS esa] p =
5

2
 j[kus ij

LHS = 12
5

2
5× –

= 6 × 5 – 5

= 30 – 5 = 25 = RHS

tSlk fd geus fdlh lehdj.k dks gy djrs le; ns[kk gS] lkekU;r% ge lehdj.k osQ
nksuksa i{kksa esa ,d gh la[;k tksM+rs gSa ;k muesa ls ,d gh la[;k dks ?kVkrs gSaA fdlh la[;k dks
LFkkukiUu djuk (vFkkZr~ la[;k osQ i{kksa esa ifjorZu djuk) la[;k dks nksuksa i{kksa esa tksM+us ;k
nksuksa i{kksa eas ls ?kVkus tSlk gh gSA ,slk djus osQ fy,] ml la[;k dk fpÉ cnyuk iM+rk gSA
tks fu;e la[;kvksa osQ fy, iz;ksx fd;k tkrk gS] ogh fu;e O;atdksa osQ fy, Hkh iz;ksx fd;k
tkrk gSA vkb, LFkkukiUu osQ nks vkSj mnkgj.k ysaA

nksuksa i{kksa esa tksM+uk ;k LFkkukiUu djuk

?kVkuk

(i) 3p – 10 = 5 (i) 3p – 10 = 5

nksuksa i{kksa esa 10 tksfM+, LHS ls (–10) dks LFkkukiUu djuk

3p – 10 + 10 = 5 + 10 (LFkkukiUu djus ij] – 10 cny dj + 10 gks
tkrk gSA)

;k  3p = 15 3p = 5 + 10   ;k   3p = 15

(ii) 5x + 12 = 27 (ii) 5x + 12 = 27

nksuksa i{kksa esa ls 12 ?kVkb,A + 12 dks LFkkukiUu djuk

(+ 12 LFkkukiUu djus ij] – 12 gks tkrk gS)
5x + 12 – 12 = 27 – 12 5x = 27 – 12

;k  5x = 15 ;k   5x = 15

vc ge nks vkSj lehdj.kksa dks gy djsaxsA tSlk fd vki ns[k ldrs gSa] bu lehdj.kksa esa
dks"Bd Hkh gSa] ftUgsa loZizFke [kksyuk iM+sxkA

mnkgj.k 7 gy dhft, %
(a) 4 (m + 3)  = 18 (b) – 2(x + 3) = 8

gy
(a) 4(m + 3)  = 18

è;ku nhft, fd nksuksa i{kksa esa 5
tksM+us dk ogh vFkZ gS] tks (– 5)

dk i{k cnyus dk gS!
12p – 5 = 25

12p = 25 + 5

i{k cnyus dks LFkkukiUu djuk
dgrs gSaA LFkkukiUu djus esa]
la[;k dk fpÉ cny tkrk gSA
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vkb, nksuksa i{kksa dks 4 ls foHkkftr djsaA blls LHS esa ls dks"Bd gV tk,¡xsA gesa izkIr
gksrk gS%

m + =3
18

4
;k m + =3

9

2

;k
9

3
2

m = −  (3 dks RHS esa LFkkukiUu djus ij)

;k m =
3

2
(okafNr gy) D;ksafd

9

2
3

9

2

6

2

3

2
− = − =





tk¡p LHS = 4
3

2
3 4

3

2
4 3 2 3 4 3+





= × + × = × + ×  [m = 
3

2
jf[k, ]

= 6 + 12 = 18 = RHS

(b) –2 (x + 3) = 8

LHS esa ls dks"Bdksa dks gVkus osQ fy,] ge nksukas i{kksa dks  – 2 ls Hkkx nsrs gSaA gesa izkIr
gksrk gS %

x+ = –3
8

2
  ;k     x + 3 = – 4

;k]   x = – 4 – 3 (3 dks RHS esa LFkkukiUu djus ij)
;k    x = –7        (okafNr gy)

tk¡p LHS = –2(–7+3)

= –2(–4)

= 8 = RHS  tks gksuk pkfg,A

4.6  gy ls lehdj.k
vrqy lnSo vyx izdkj ls lksprk gSA og fdlh fo|kFkhZ }kjk lehdj.k gy djus esa fy,
x, mÙkjksrj pj.kksa dks ns[krk gSA og lksprk gS fd D;ksa u blosQ foijhr (mYVs) iFk dk
vuqlj.k fd;k tk,A

lehdj.k gy (lkekU; iFk)

gy lehdj.k (foijhr iFk)

og uhps fn, iFk dk vuqlj.k djrk gS %

izkjaHk dhft, x = 5

nksuksa i{kksa dks 4 ls xq.kk dhft, 4x = 20 nksuksa i{kksa dks 4 ls Hkkx
nhft,

  nksuksa i{kksa esa ls 3 ?kVkb, 4x – 3 = 17 nksuksa i{kksa esa 3 tksfM+,
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blls ,d lehdj.k izkIr gks tkrh gSA ;fn ge izR;sd pj.k osQ fy,] mlosQ
foijhr iFk dk vuqlj.k djsaA (tSls nkb± vksj n'kkZ;k x;k gS)] rks gesa lehdj.k
dk gy izkIr gks tkrk gSA

gsry blesa #fp ysus yxrh gSA og mlh igys pj.k ls izkjaHk djrh gS vkSj ,d
vU; lehdj.k cuk ysrh gSA

x = 5

nksuksa i{kksa dks 3 ls xq.kk djus ij] 3x = 15

nksuksa i{kksa esa 4 tksM+us ij] 3x + 4 = 19

y = 4 ls izkjaHk dhft, vkSj blls nks fHkUu&fHkUu lehdj.k cukb,A vius rhu fe=kksa ls Hkh
,slk djus dks dfg,A D;k muosQ lehdj.k vkils fHkUu gSa\

D;k ;g vPNk ugha gS fd vki lehdj.kksa dks osQoy gy gh ugha dj ldrs] vfirq mudks
cuk Hkh ldrs gSaA lkFk gh] D;k vkius ;g ns[kk fd ,d nh gqbZ lehdj.k dk vki osQoy ,d
gh gy izkIr djrs gSa] ysfdu ,d fn, gq, gy ls vki vusd lehdj.k cuk ldrs gSaA

vc lkjk ;g pkgrh gS fd iwjh d{kk ;g tku tk, fd og D;k lksp jgh gSA og dgrh
gS] ^^eSa gsry dh lehdj.k dks ysdj mls ,d dFku osQ :i esa cny¡wxh] ftlls ,d igsyh
cu tk,xhA mnkgj.kkFkZ]

dksbZ la[;k lksfp,] mls 3 ls xq.kk dhft, vkSj xq.kuiQy esa 4 tksfM+,A
vc crkb, fd vkius D;k la[;k izkIr dh gSA

;fn ;ksx 19 gS] rks gsry }kjk izkIr fd;s x, lehdj.k ls igsyh gy gks
tk,xhA okLro esa] ge tkurs gSa fd ;g 5 gS] D;ksafd gsry us blls izkjaHk
fd;k FkkA**

og vIiw] lfjrk vkSj vehuk dh vksj eq[k djosQ iwNrh gS fd D;k
mUgksaus ,sls gh viuh igsyh cukbZ FkhA os rhuksa dgrs gS] ^^gk¡**A
vc ge tku x, gSa fd fdl izdkj vusd la[;k igsfy;ksa vkSj vU;
leL;kvksa dks cuk;k tk ldrk gSA

iz'ukoyh 4.3

1. fuEufyf[kr lehdj.kksa dks gy dhft, %

(a) 2
5

2

37

2
y + = (b) 5t + 28 = 10 (c)

a

5
3 2+ = (d)

q

4
7 5+ =

(e)
5

2
10x = � (f)

5

2

25

4
x = (g) 7

19

2
13m + = (h) 6z + 10 = –2

(i)
3

2

2

3

l
= (j)

2

3
5 3

b
– =

mlh pj.k x = 5 ls izkjaHk
dhft, vkSj blls nks fHkUu
lehdj.k cukb,A viuh d{kk
osQ nk s lgikfB;ks a ls bu
lehdj.kksa dks gy djus osQ
fy, dfg,A tk¡p dhft, fd
D;k mudk gy x = 5 gSA

iz;kl dhft,

nks la[;k igsfy;ksa dks cukus
dk iz;kl dhft,] ,d gy
11 ysdj rFkk nwljk gy 100

ysdjA

iz;kl dhft,
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2. fuEufyf[kr lehdj.kksa dks gy dhft, %
(a) 2(x + 4) = 12 (b) 3(n – 5) = 21 (c) 3(n – 5) = – 21

(d) – 4(2 + x) = 8 (e) 4(2 – x) = 8

3.  fuEufyf[kr lehdj.kksa dks gy dhft, %
(a) 4 = 5(p – 2) (b) – 4 = 5(p – 2)

(c) 16 = 4 + 3(t + 2) (d) 4+5(p – 1) = 34 (e) 0 = 16 + 4(m – 6)

4. (a)  x  = 2 ls izkjaHk djrs gq,] 3 lehdj.k cukb,A

(b) x  = – 2 ls izkjaHk djrs gq,] 3 lehdj.k cukb,A

4.7  O;kogkfjd fLFkfr;ksa esa ljy lehdj.kksa osQ vuqiz;ksx
ge ,sls dbZ mnkgj.k ns[k pqosQ gSa] ftuesa geus nSfud thou dh Hkk"kk ls dFkuksa dks ysdj] mUgsa
ljy lehdj.kksa osQ :i esa cnyk FkkA ge ;g Hkh lh[k pqosQ gSa fd ljy lehdj.kksa dks fdl
izdkj gy fd;k tkrk gSA bl izdkj] vc ge igsfy;ksa vkSj O;kogkfjd fLFkfr;ksa ls lacaf/r leL;kvksa
dks gy djus osQ fy,] iw.kZr;k leFkZ gks pqosQ gSaA bldh fof/ ;g gS fd igys bu fLFkfr;ksa
osQ laxr lehdj.kksa dks cuk fy;k tk, vkSj fiQj bu igsfy;ksa @ leL;kvksa osQ gy izkIr djus
osQ fy, izkIr lehdj.kksa dks gy dj fy;k tk,A ge mlh ls izkjaHk djrs gSa] ftls ge igys gh
ns[k pqosQ gSa ¹mnkgj.k 1 (i) vkSj (iii), vuqPNsn 4.2º

mnkgj.k 8 fdlh la[;k osQ frxqus vkSj 11 dk ;ksx 32 gSA og la[;k Kkr dhft,A

gy

l ;fn vKkr la[;k dks x eku fy;k tk,] rks mldk frxquk 3x gksxk rFkk 3x vkSj
11 dk ;ksx 32 gSA vFkkZr~  3x + 11 = 32.

l bl lehdj.k dks gy djus osQ fy,] ge 11 dks RHS esa LFkkukiUu djrs gSa] ftlls gesa
izkIr gksrk gS %
3x = 32 – 11   ;k]     3x = 21

vc nksuksa i{kksa dks  3 ls Hkkx nsus ij] gesa izkIr gksrk gS%

x =
21

3
 = 7

vr% okaNuh; la[;k 7 gSA (ge bldh tk¡p osQ fy, 7 osQ frxqus esa 11 tksM+dj ns[k ldrs
gSa fd ifj.kke 32 vkrk gS)A

mnkgj.k 9 og la[;k Kkr dhft, ftldk ,d&pkSFkkbZ] 7 ls 3 vf/d gSA

gy

l vkb, vKkr la[;k dks  y ysaA bldk ,d&pkSFkkbZ  
y

4
 gSA

;gh lehdj.k gesa igys vuqPNsn
4.2 osQ mnkjg.k 1 esa izkIr gqvk FkkA
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la[;k 
y

4





  la[;k 7 ls 3 vf/d gSA

vr%] gesa y esa fuEufyf[kr lehdj.k izkIr gksrk gS % 
y

4
 – 7 = 3

l bl lehdj.k dks gy djus osQ fy, igys – 7 dks RHS esa LFkkukiUu

dhft,A

bl izdkj] 
y

4
 = 3 + 7 = 10.

fiQj ge nksuksa i{kksa dks 4 ls xq.kk djosQ] izkIr djrs gSa %

y

4
 × 4 = 10 × 4        ;k]       y = 40    (okafNr la[;k)

tk¡p y dk eku j[kus ij]

LHS = 
40

4
 – 7 = 10 – 7 = 3 = RHS,    tks gksuk pkfg,A

mnkgj.k 10 jktw osQ firk dh vk;q jktw dh vk;q osQ rhu xqus ls 5 o"kZ vf/d gSA jktw

dh vk;q Kkr dhft,] ;fn mlosQ firk dh vk;q 44 o"kZ gSA

gy

l mnkgj.k 3 osQ vuqlkj jktw dh vk;q (y) Kkr djus dk lehdj.k gS% 3y + 5 = 44

l bls gy djus osQ fy,] igys ge 5 dks LFkkukiUu djrs gSaA gesa izkIr gksrk gS%

3y = 44 – 5 = 39

nksuksa i{kksa dks 3 ls Hkkx nsus ij] gesa izkIr gksrk gS% y = 13

vFkkZr~ jktw dh vk;q 13 o"kZ gSA (vki vius mÙkj dh tk¡p dj ldrs gSaA)

iz;kl dhft,
(i) tc vki ,d la[;k dks  6

ls xq.kk djrs gSa vkSj fiQj
xq.kuiQy esa ls 5 ?kVkrs gSa]
rks vkidks 7 izkIr gksrk gSA
D;k vki crk ldrs gSa fd
og la[;k D;k gS\

(ii) og dkSu&lh la[;k gS]
ftlosQ ,d&frgkbZ esa 5

tksM+us ij 8 izkIr gksrk gS\

iz;kl dhft,

ekiksa osQ vuqlkj] nks izdkj dh isfV;k¡ gSa] ftuesa vke j[ks gq, gSaA izR;sd cM+h isVh esa j[ks
vkeksa dh la[;k 8 NksVh isfV;ksa esa j[ks vkeksa dh la[;k ls 4 vf/d gSaA izR;sd cM+h isVh
esa 100 vke gSaA izR;sd NksVh isVh esa fdrus vke gSa\
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iz'ukoyh 4.4

1. fuEufyf[kr fLFkfr;ksa osQ fy, lehdj.k cukb, vkSj fiQj mUgsa gy djosQ vKkr la[;k,¡

Kkr dhft, %

(a) ,d la[;k osQ vkB xqus esa 4 tksfM+,_ vkidks 60 izkIr gksxkA

(b) ,d la[;k dk 
1

5
 ?kVk 4, la[;k 3 nsrk gSA

(c) ;fn eSa fdlh la[;k dk rhu&pkSFkkbZ ysdj blesa 3 tksM+ nw¡] rks eq>s 21 izkIr gksrs gSaA

(d) tc eSaus fdlh la[;k osQ nqxqus esa ls 11 dks ?kVk;k] rks ifj.kke 15 izkIr gqvkA

(e) eqUuk us 50 esa ls viuh vH;kl&iqfLrdkvksa dh la[;k osQ frxqus dks ?kVk;k] rks mls

ifj.kke 8 izkIr gksrk gSA

(f) bcsugy ,d la[;k lksprh gSA og blesa 19 tksM+dj ;ksx dks 5 ls Hkkx nsrh gS] mls

8 izkIr gksrk gSA

(g) vuoj ,d la[;k lksprk gSA ;fn og bl la[;k osQ 
5

2
 esa ls 7 fudky ns] rks

ifj.kke 23 gSA

2. fuEufyf[kr dks gy dhft, %

(a) vè;kfidk crkrh gS fd mudh d{kk esa ,d fo|kFkhZ }kjk izkIr fd, x, vf/dre

vad] izkIr fd, U;wure vad dk nqxquk tek 7 gSA izkIr fd, x, vf/dre vad

87 gSaA izkIr fd, x, U;wure vad D;k gSa\

(b) fdlh lef}ckgq f=kHkqt esa vk/kj dks.k cjkcj gksrs gSaA 'kh"kZ dks.k 40° gSA bl

f=kHkqt osQ vkèkkj dks.k D;k gSa\ (;kn dhft, fd f=kHkqt osQ rhuksa dks.kksa dk ;ksx

180° gksrk gSA)

(c) lfpu }kjk cuk, x, juksa dh la[;k jkgqy }kjk cuk, x, juksa dh la[;k dh nqxquh

gSA mu nksuksa }kjk feydj cuk, x, oqQy ju ,d nksgjs 'krd ls 2 ju de gSaA

izR;sd us fdrus ju cuk, Fks\

3. fuEufyf[kr dks gy dhft, %

(i) bjiQku dgrk gS fd mlosQ ikl ijehr osQ ikl ftrus o¡Qps gSa muosQ ik¡p xqus ls 7 vfèkd

o¡Qps gSaA bjiQku osQ ikl 37 o¡Qps gSaA ijehr osQ ikl fdrus o¡Qps gSa\
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(ii) y{eh osQ firk dh vk;q 49 o"kZ gSA mudh vk;q y{eh dh vk;q osQ rhu xqus ls 4

o"kZ vf/d gSA y{eh dh vk;q D;k gS\

(iii) laqnjxzke osQ fuokfl;ksa us vius xk¡o osQ ,d ckx esa oqQN isM+ yxk,A buesa ls oqQN isM+
iQyksa osQ isM+ FksA mu isM+ksa dh la[;k] tks iQyksa osQ ugha Fks] iQyksa okys isM+ksa dh la[;k
osQ frxqus ls 2 vf/d FkhA ;fn ,sls isM+ksa dh la[;k] tks iQyksa osQ ugha Fks] 77 gS] rks
yxk, x, iQyksa osQ isM+ksa dh la[;k D;k Fkh\

4. fuEufyf[kr igsyh dks gy dhft, %
eSa ,d la[;k g¡w]

esjh igpku crkvks!
eq>s lkr ckj yks]

vkSj ,d ipkl tksM+ks!
,d frgjs 'krd rd igq¡pus osQ fy,

vkidks vHkh Hkh pkyhl pkfg,!

geus D;k ppkZ dh\

1. ,d lehdj.k] ,d pj ij ,slk izfrca/ gksrk gS ftlesa nksuksa i{kksa esa O;atdksa dk eku
cjkcj gksuk pkfg, A

2. pj dk og eku ftlosQ fy, lehdj.k larq"V gksrk gS] lehdj.k dk gy dgykrk gS A

3. fdlh lehdj.k osQ ck,¡ vkSj nk,¡ i{kksa dks ijLij cnyus ij] lehdj.k ugha cnyrk A

4. ,d larqfyr lehdj.k dh fLFkfr esa ;fn ge

(i)  nksuksa i{kksa esa ,d gh la[;k tksM+sa ;k  (ii)   nksuksa i{kksa esa ls ,d gh la[;k ?kVk,¡ ;k   (iii)
nksuksa i{kksa dks ,d gh la[;k ls xq.kk djsa ;k  (iv)  nksuksa i{kksa dks ,d gh la[;k ls Hkkx
nsa rks larqyu esa dksbZ ifjorZu ugha gksrk gS vFkkZr~ LHS vkSj RHS osQ eku leku jgrs
gSa A

5. mijksDr xq.kksa }kjk lehdj.k dks pj.kc¼ fof/ ls gy fd;k tk ldrk gSA gesa nksuksa i{kksa
esa ,d ls vf/d xf.krh; lafØ;k,¡ djuh iM+rh gSa] ftlls fd nksuksa esa ls ,d
i{k esa gesa osQoy pj izkIr gksA vafre pj.k lehdj.k dk gy gSA

6. LFkkukiUu dk vFkZ gS ,d i{k ls nwljs i{k esa tkuk A fdlh la[;k dks LFkkukiUu djuk]
la[;k dks nksuksa i{kkas esa tksM+us ;k nksukas i{kksa esa ls ?kVkus osQ leku gh gSA tc vki ,d
la[;k dks ,d i{k ls nwljs i{k esa LFkkukiUu djrs gSa rks vki mlosQ fpÉ dks cny
nsrs gSa A mnkgj.kkFkZ] lehdj.k x + 3 = 8 esa + 3 dk LFkkukiUu LHS ls RHS djus ij
x = 8 – 3 = 5 izkIr gksrk gS A ge O;atdksa dk Hkh LFkkukiUu mlh fof/ ls djrs gSa tSls
,d la[;k dk LFkkukiUu djrs gSa A
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7. geus O;kogkfjd fLFkfr;ksa dks] laxr ljy chth; O;atd osQ :i esa fy[kuk Hkh lh[kkA

8. geus ;g Hkh lh[kk fd ge fdlh lehdj.k osQ gy ls izkjaHk dj] nksuksa i{kksa ij leku
xf.krh; lafØ;kvksa dh fof/ dk iz;ksx dj (mnkgj.k osQ fy, nksuksa i{kksa esa leku la[;k
tksM+Ukk ;k ?kVkuk) ,d lehdj.k oSQls cuk ldrs gSaA lkFk gh geus ;g Hkh lh[kk fd ge
fdlh fn, x, lehdj.k dk O;kogkfjd fLFkfr ls laca/ cuk ldrs gSa vkSj ml lehdj.k
osQ fy, dksbZ O;kogkfjd leL;k ;k igsyh Hkh cuk ldrs gSa A
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5.1   js[kk
vki igys ls gh tkurs gSa fd fdlh fn, gq, vkdkj esa fofHkUu js[kk,¡] js[kk[kaMksa ,oa dks.kksa
dh igpku dSls dh tkrh gSA D;k vki fuEufyf[kr vkÑfr;ksa esa fofHkUu js[kk[kaMksa ,oa
dks.kksa dh igpku dj ldrs gSa\ (vkÑfr 5.1)

vkÑfr 5.1

D;k vki ;g Hkh tku ldrs gSa fd fufeZr dks.k] U;wu dks.k vFkok vf/d dks.k vFkok le dks.k gSa\
Lej.k dhft, fd ,d js[kk[kaM osQ nks var ¯cnq gksrs gSaA ;fn ge bu nks var ¯cnqvksa

dks viuh&viuh fn'kkvksa esa vifjfer :i eas c<+krs gSa rks gesa ,d js[kk izkIr gksrh gSA bl
izdkj ge dg ldrs gSa fd ,d js[kk dk dksbZ var ¯cnq ugha gksrk gSA nwljh rji+ Q Lej.k
dhft, fd fdj.k dk ,d var ¯cnq (uker% izkjafHkd ¯cnq) gksrk gSA mnkgj.kr% uhps nh gqbZ
vkÑfr;ksa dks nsf[k,%

vkÑfr  5.2

v
è;

k;
 
 

 
  
 

 
  
 
5

js[kk ,oa dks.k

(iii)

(i) (ii)

(i) (i) (i) (i)
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;gk¡ vkÑfr 5.2 (i) js[kk[kaM] vkÑfr 5.2 (ii) js[kk ,oa vkÑfr 5.2 (iii) ,d fdj.k] dks

n'kkZrh gSA lkekU;r% ,d js[kk[kaM PQ dks laosQr PQ , js[kk AB dks laosQr AB

s ruu

 ,oa fdj.k OP

dks laosQr OP

u ruu

, ls fufnZ"V fd;k tkrk gSA vius nSfud thou ls js[kk[kaMksa ,oa fdj.kksa osQ oqQN
mnkgj.k nhft, vkSj muosQ ckjs esa vius fe=kksa ls ppkZ dhft,A

iqu% Lej.k dhft, fd js[kk,¡ vFkok js[kk[kaMksa osQ feyus ij dks.k fufeZr gksrk gSA mi;qZDr
vkÑfr;ksa (vkÑfr  5.1) esa dksuksa (corners) dks izsf{kr dhft,A tc nks js[kk,¡ vFkok js[kk[kaM
fdlh ¯cnq ij izfrPNsn djrs gSa rks bu dksuksa dk fuekZ.k gksrk gSA mnkgj.kr% uhps nh gqbZ
vkÑfr;ksa dks nsf[k,%

vkÑfr 5.3

vkÑfr 5.3 (i) esa js[kk[kaM AB ,oa BC, dks.k ABC dk fuekZ.k djus osQ fy,] ,d nwljs dks
¯cnq B ij izfrPNsn djrs gSa vkSj js[kk[kaM BC ,oa AC, dks.k ACB dk fuekZ.k djus osQ fy, ,d

nwljs dks C ij izfrPNsn djrs gSa bR;kfnA tcfd vkÑfr 5.3 (ii) esa js[kk,¡ PQ

,oa RS ,d nwljs dks ¯cnq O ij izfrPNsn djrh gSa ftlls dks.k POS, SOQ,

QOR vkSj ROP fufeZr gksrs gSaA dks.k ABC dks laosQr ∠ABC }kjk fu:fir
fd;k tkrk gSA bl izdkj vkÑfr 5.3 (i) esa fufeZr rhu dks.k ∠ABC,

∠BCA ,oa ∠BAC gSa vkSj vkÑfr 5.3 (ii) esa fufeZr pkj dks.k ∠POS,

∠SOQ, ∠QOR ,oa ∠POR gSaA vki igys ls gh vè;;u dj pqosQ gSa fd
U;wu dks.k] vf/d dks.k vFkok le dks.k osQ :i esa dks.kksa dk oxhZdj.k dSls
fd;k tkrk gSA

fVIi.kh dks.k ABC osQ eki osQ lanHkZ esa]  m∠ABC dks lk/kj.kr% ∠ABC osQ :i esa fy[ksaxsA
izdj.k ls ;g ckr Li"V gks tk,xh fd ge dks.k osQ lanHkZ esa vFkok blosQ eki osQ
lnaHkZ esa ckr dj jgs gSaA

5.2  lacaf/r dks.k

5.2.1  iwjd dks.k

tc nks dks.kksa osQ ekiksa dk ;ksx 90°  gksrk gS] rks ;s dks.k iwjd dks.k (complementary angles)

dgykrs gSaA

(i) (ii)

vius vklikl nl vkÑfr;ksa
dks lwphc¼ dhft, vkSj muesa
ik, tkus okys U;wu dks.kksa] vfèkd
dks.kksa ,oa ledks.kksa dh igpku
dhft,A

iz;kl dhft,
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tc nks dks.k iwjd gksrs gSa] rks buesa ls izR;sd dks.k nwljs dks.k dk iwjd dgykrk gSA
mi;qZDr vkjs[k (vkÑfr 5.4) esa ^^30° dk dks.k**] ^^60° osQ dks.k** dk iwjd gS vkSj foykser%

lksfp,] ppkZ dhft, ,oa fyf[k,

1. D;k nks U;wu dks.k ,d nwljs osQ iwjd gks ldrs gSa\
2. D;k nks vf/d dks.k ,d nwljs osQ iwjd gks ldrs gSa\
3. D;k nks ledks.k ,d nwljs osQ iwjd gks ldrs gSa\

 1. fuEufyf[kr dks.kksa osQ ;qXeksa esa dkSu&ls iwjd gSa\ (vkÑfr 5.5)

  2. fuEufyf[kr dks.kksa esa izR;sd osQ iwjd dk eki D;k gS\
(i) 45º (ii) 65º (iii) 41º (iv) 54º

  3. nks iwjd dks.kksa osQ ekiksa dk varj 12o  gSA dks.kksa osQ eki Kkr dhft,A

(i) (ii) (iii) (iv)

D;k ;s nks dks.k iwjd dks.k gSa\ ughaD;k ;s nks dks.k iwjd dks.k gSa\ gk¡ vkÑfr 5.4

iz;kl dhft,

(iii) (iv)vkÑfr 5.5

(i) (ii)
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iz;kl dhft,

5.2.2  laiwjd dks.k

vkb, dks.kksa osQ fuEufyf[kr ;qXeksa dks ns[krs gSa (vkÑfr 5.6):

vkÑfr 5.6

D;k vki ns[krs gSa fd mi;qZDr izR;sd ;qXe esa (vkÑfr 5.6) dks.kksa osQ ekiksa dk ;ksx 180º

ik;k tkrk gS \ dks.kksa osQ ,sls ;qXe laiwjd dks.k (supplementary angles) dgykrs gSaA tc
nks dks.k laiwjd gksrs gSa rks muesa ls izR;sd dks.k nwljs dks.k dk laiwjd dgykrk gSA

lksfp,] ppkZ dhft, ,oa fyf[k,

1. D;k nks vf/d dks.k laiwjd gks ldrs gSa\
2. D;k nks U;wu dks.k laiwjd gks ldrs gSa\     3.   D;k nks le dks.k laiwjd gks ldrs gSa\

1. vkÑfr 5.7 esa laiwjd dks.kksa osQ ;qXe Kkr dhft, %

(i) (ii)

(iii) (iv)

(i) (ii)
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2. fuEufyf[kr dks.kksa esa izR;sd osQ laiwjd dk eki D;k gksxk\
(i) 100º (ii) 90º (iii) 55º (iv) 125º

  3. nks laiwjd dks.kksa esa cM+s dks.k dk eki NksVs dks.k osQ eki ls 44º vf/d gSA dks.kksa osQ
eki Kkr dhft,A

5.2.3.  vklUu dks.k

fuEufyf[kr vkÑfr;ksa dks nsf[k, %

                   vkÑfr 5.8

nksuksa 'kh"kks± A vkSj B ij] ge ikrs gSa fd dks.kksa dk ,d ;qXe ,d nwljs ls layXu j[kk x;k gSA

;s dks.k bl izdkj gSa fd %

(i) mudk ,d mHk;fu"B 'kh"kZ gS
(ii) muesa ,d mHk;fu"B Hkqtk gS vkSj
(iii) tks Hkqtk,¡ mHk;fu"B ugha gSa] os mHk;fu"B Hkqtk osQ ,d&,d rji+ Q gSaA

dks.kksa osQ ,sls ;qXe vklUu dks.k (Adjacent angles) dgykrs gSaA vklUu dks.kksa esa
mHk;fu"B 'kh"kZ ,oa mHk;fu"B Hkqtk gksrh gS ijarq dksbZ Hkh var% ¯cnq mHk;fu"B ugha gksrk gSA

(iv)(iii) vkÑfr 5.7

tc vki ,d iqLrd dks [kksyrs gSa rks ;g mi;qZDr
vkÑfr dh rjg fn[kkbZ nsrh gSA A vkSj B esa ge
dks.kksa dk ,d ,slk ;qXe ikrs gSa ftlesa ,d dks.k
nwljs osQ lkFk layXu gSA

fdlh dkj osQ bl LVh;fjax Oghy dks nsf[k,A Oghy
osQ osaQnz ¯cnq ij rhu dks.k ik, tkrs gSa ftuesa ls
izR;sd dks.k nwljs osQ lkFk layXu ik;k tkrk gSA

A

B
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  1. D;k 1 vkSj 2 ls vafdr dks.k vklUu gSa\ [vkÑfr 5.9 (i)-(v)] ;fn ;s vklUu ugha gSa rks
crkb,] ^D;ksa*\

iz;kl dhft,

(i) (ii) (iii)

2. vkÑfr 5.10 esa] D;k fuEufyf[kr dks.k vklUu gSa\

(a) ∠AOB vkSj ∠BOC (b) ∠BOD vkSj ∠BOC

vius mÙkj dh iqf"V dhft,A

lksfp,] ppkZ dhft, ,oa fyf[k,

1. D;k nks vklUu dks.k laiwjd gks ldrs gSa\ 2.  D;k nks vklUu dks.k iwjd gks ldrs gSa\
3. D;k nks vf/d dks.k vklUu dks.k gks ldrs gSa\
4. D;k ,d U;wu dks.k] vf/d dks.k dk vklUu gks ldrk gS\

5.2.4  jSf[kd ;qXe
,d jSf[kd ;qXe (linear pair)] ,sls vklUu dks.kksa dk ;qXe gksrk gS ftudh os Hkqtk,¡ tks
mHk;fu"B ugha gSa] foijhr fn'kk esa fdj.ksa gksrh gSaA

D;k ∠1, ∠2 ,d jSf[kd ;qXe gSa\ gk¡ D;k ∠1, ∠2 ,d jSf[kd ;qXe gS\ ugha (D;ksa\)

(i) vkÑfr 5.11 (ii)

 (iv) (v)vkÑfr 5.10
vkÑfr 5.9
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mi;qZDr vkÑfr 5.11 (i) esa nsf[k, fd lEeq[k fdj.ksa (tks ∠1 ,oa ∠2 dh mHk;fu"B Hkqtk,¡
ugha gSa) ,d js[kk dk fuekZ.k djrh gSaA bl izdkj ∠1 + ∠2 dk eku 180o gks tkrk gSA
jSf[kd ;qXe osQ dks.k laiwjd gksrs gSaA
D;k vkius vius vklikl esa jSf[kd ;qXe osQ ekWMyksa ij è;ku fn;k gS\

lko/kuhiwoZd uksV dhft, fd laiwjd dks.kksa dk ;qXe] jSf[ke ;qXe rHkh cukrk gS] tc
izR;sd dks nwljs osQ vklUu j[kk tk,A

D;k vki vius nSfud thou esa jSf[kd ;qXe osQ mnkgj.k ikrs gSa\ lCth dkVus okys iV
dks izsf{kr dhft, (vkÑfr 5.12)A D;k vki dg ldrs gSa fd dkVus okyk CysM iV osQ lkFk
jSf[kd ;qXe cukrk gS\

,d lCth dkVus okyk iV ,d isu LVSaM
dkVus okyk CysM] iV osQ lkFk dks.kksa dk isu] LVSaM osQ lkFk dks.kksa dk

,d jSf[kd ;qXe cukrk gSA ,d jSf[kd ;qXe cukrk gSA
vkÑfr 5.12

fiQj ls] isu LVSaaM nsf[k, (vkÑfr 5.12)A D;k vki dg ldrs gSa fd isu] LVSaM osQ lkFk
jSf[kd ;qXe cukrk gS \

lksfp,] ppkZ dhft, ,oa fyf[k,

1. D;k nks U;wu dks.k ,d jSf[kd ;qXe cuk ldrs gSa\

2. D;k nks vf/d dks.k ,d jSf[kd ;qXe cuk ldrs gSa\

3. D;k nks ledks.k ,d jSf[kd ;qXe cuk ldrs gSa\

crkb, dks.kksa osQ fuEufyf[kr ;qXeksa esa ls dkSu&lk jSf[kd ;qXe cukrk gS\  (vkÑfr 5.13):

iz;kl dhft,

(i) (ii)
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80°

90°

vkÑfr 5.13(iii) (iv)

vkÑfr 5.14

5.2.5  'kh"kkZfHkeq[k dks.k

nks isafly yhft, vkSj mUgsa eè; eas jcM+ cSaM dh lgk;rk ls ,d&nwljs
osQ lkFk ck¡/ nhft,] tSlk fd vkÑfr 5.14 esa n'kkZ;k x;k gSA

bl izdkj fufeZr pkj dks.kksa] ∠1, ∠2, ∠3 ,oa ∠4 dks nsf[k,

∠1, ∠3 osQ 'kh"kkZfHkeq[k gS vkSj ∠4, ∠2 osQ 'kh"kkZfHkeq[k gSA

∠1 ,oa ∠3 dks ge 'kh"kkZfHkeq[k dks.kksa (vertically opposite angles) dk ,d ;qXe dgrs gSaA

D;k vki 'kh"kkZfHkeq[k dks.kksa osQ vU; ;qXe dk uke ns ldrs gSa\

D;k ∠1, ∠3 osQ cjkcj fn[kkbZ nsrk gS\ D;k ∠2, ∠4 osQ cjkcj fn[kkbZ nsrk gS\

bldks lR;kfir djus ls igys vkb, ge 'kh"kkZfHkeq[k dks.kksa osQ fy, okLrfod thou ls
oqQN mnkgj.k ns[krs gSa (vkÑfr 5.15)A

vkÑfr 5.15

fdlh ,d ¯cnq ij izfrPNsfnr djrh gqbZ nks js[kk,¡ l vkSj m [khafp,A vc vki  ∠1, ∠2,

∠3 ,oa ∠4 vafdr dj ldrs gSa tSlk fd vkÑfr 5.16 esa n'kkZ;k x;k gSA

,d ikjn'khZ dkx”k osQ Åij bl vkÑfr dh ,d vuqjs[k izfrfyfi yhft,A

mldks ewy izfr osQ Åij bl izdkj jf[k, rkfd ∠1 viuh izfrfyfi dks <d ys] ∠2 viuh
izfrfyfi dks <d ys] --- bR;kfnA

izfrPNsnu ¯cnq ij ,d fiu yxkb,A izfrfyfi dks 180° ls ?kqekb,A D;k js[kk,¡ fiQj ls
laikrh gks tkrh gSa\

bUgsa dhft,
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vkÑfr 5.17

vkÑfr 5.16

vki ikrs gSa fd ∠1 ,oa ∠3 us viuh fLFkfr;k¡ ijLij cny yh gSa vkSj blh izdkj ∠2 ,oa ∠4 us
Hkh viuh fLFkfr;k¡ ijLij cny yh gSa A ;g lc js[kkvksa dh fLFkfr dks cnys fcuk fd;k x;k gSA
bl izdkj ∠1 = ∠3 ,oa ∠2 = ∠4.

ge bl fu"d"kZ ij igqa¡prs gSa fd ;fn nks js[kk,¡ ,d nwljs dks izfrPNsn djrh gSa rks
bl izdkj cus 'kh"kkZfHkeq[k dks.k leku gksrs gSaA
vkb, T;kfefr dk mi;ksx djrs gq, bls fl¼ djus dk iz;kl djrs gSaA
vkb, nks js[kk,¡ l vkSj m ysrs gSa (vkÑfr 5.17)A
ge bl ifj.kke ij rdZlaxr ;qfDr ls fuEufyf[kr izdkj ls ig¡qp ldrs gSa %
eku yhft, l ,oa m nks js[kk,¡ gSa tks ,d nwljs dks O ij izfrPNsn djrh gSa vkSj
bl izdkj ∠1, ∠2, ∠3 ,oa ∠4 fufeZr djrh gSaA
ge fl¼ djuk pkgrs gSa fd ∠1  = ∠3   ,oa   ∠2  = ∠4

vc ∠1 = 180º  – ∠2 (∠1 ,oa ∠2 jSf[kd ;qXe cukrs gSa blfy, ∠1 + ∠2 = 180°)       (i)

blh izdkj ∠3 = 180º – ∠2 ( ∠2, ∠3 jSf[kd ;qXe cukrs gSa blfy, ∠2 + ∠3 = 180°) (ii)

blfy,    ∠1 = ∠3 [(i) vkSj (ii) ls]
blh izdkj ge fl¼ dj ldrs gSa fd ∠2 = ∠4 (iz;kl dhft,)A

   1. nh gqbZ vkÑfr esa ;fn

∠1 = 30º, rks ∠2 ,oa ∠3 Kkr dhft,A

   2. vius vklikl ls 'kh"kkZfHkeq[k dks.kksa
dk ,d mnkgj.k nhft,A

mnkgj.k 1 vkÑfr 5.18 esa fuEufyf[kr dh igpku dhft,%

(i) vklUu dks.kksa osQ ik¡p ;qXe (ii) rhu jSf[kd ;qXe
(iii) 'kh"kkZfHkeq[k dks.kksa osQ nks ;qXeA

gy

 (i) vklUu dks.kksa osQ ik¡p ;qXe gSa %  (∠AOE, ∠EOC), (∠EOC, ∠COB),

 (∠AOC, ∠COB), (∠COB, ∠BOD),  (∠EOB, ∠BOD)

 dks ?kqekdj
dks izkIr fd;k tk

ldrk gSA

iz;kl dhft,

vkÑfr 5.18

4

m

l

1

3

2
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(ii) jSf[kd ;qXe gSa % (∠AOE, ∠EOB), (∠AOC, ∠COB), (∠COB, ∠BOD)

(iii) 'kh"kkZfHkeq[k dks.k gSa % (∠COB,  ∠AOD), (∠AOC,  ∠BOD)

iz'ukoyh 5.1

1. fuEufyf[kr dks.kksa esa ls izR;sd dk iwjd Kkr dhft, %

(i) (ii) (iii)

2. fuEufyf[kr dks.kksa esa ls izR;sd dk laiwjd Kkr dhft,A

(i) (ii) (iii)

3. dks.kksa osQ fuEufyf[kr ;qXeksa esa ls iwjd ,oa laiwjd ;qXeksa dh ìFko~Q&ìFko~Q igpku dhft, %
(i) 65º, 115º (ii) 63º,  27º (iii) 112º,  68º

(iv) 130º,  50º (v) 45º,  45º (vi) 80º,  10º

4. ,slk dks.k Kkr dhft, tks vius iwjd osQ leku gksA
5. ,slk dks.k Kkr dhft, tks vius laiwjd osQ leku gksA
6. nh gqbZ vkÑfr esa ∠1 ,oa ∠2 laiwjd dks.k gSaA ;fn ∠1

esa deh dh tkrh gS] rks ∠2 esa D;k ifjorZu gksxk rkfd
nksuksa dks.k fiQj Hkh laiwjd gh jgsaA

7. D;k nks ,sls dks.k laiwjd gks ldrs gSa ;fn muesa ls nksuksa
(i) U;wu dks.k gSa\ (ii) vf/d dks.k gSa\ (iii) ledks.k gSa\

8. ,d dks.k 45º ls cM+k gSA D;k bldk iwjd dks.k 45º ls cM+k gS vFkok 45º osQ cjkcj gS
vFkok 45º ls NksVk gS\

9. layXu vkÑfr esa %
(i) D;k ∠1, ∠2 dk vklUu gS\
(ii) D;k ∠AOC, ∠AOE dk vklUu gS\
(iii) D;k ∠COE ,oa ∠EOD jSf[kd ;qXe cukrs gSa\
(iv) D;k ∠BOD ,oa ∠DOA laiwjd gS\
(v) D;k ∠1 dk 'kh"kkZfHkeq[k dks.k ∠4 gS\
(vi) ∠5 dk 'kh"kkZfHkeq[k dks.k D;k gSa\
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10. igpkfu, fd dks.kksa osQ dkSu ls ;qXe %

(i) 'kh"kkZfHkeq[k dks.k gSaA (ii) jSf[kd ;qXe gSaA

11. fuEufyf[kr vkÑfr esa D;k ∠1, ∠2 dk vklUu gS\ dkj.k fyf[k, A

12. fuEufyf[kr esa ls izR;sd esa dks.k x, y ,oa z osQ eku Kkr dhft,A

(i) (ii)

13. fjDr LFkkuksa dh iwfrZ dhft, %

(i) ;fn nks dks.k iwjd gSa] rks muosQ ekiksa dk ;ksx _______ gSA

(ii) ;fn nks dks.k laiwjd gSa rks muosQ ekiksa dk ;ksx ______ gSA

(iii) jSf[kd ;qXe cukus okys nks dks.k _______________ gksrs gSaA

(iv) ;fn nks vklUu dks.k laiwjd gSa] rks os ___________ cukrs gSaA

(v) ;fn nks js[kk,¡ ,d&nwljs dks ,d ¯cnq ij izfrPNsn djrh gSa rks 'kh"kkZfHkeq[k dks.k
ges'kk _____________ gksrs gSaA

(vi) ;fn nks js[kk,¡ ,d&nwljs dks ,d ¯cnq ij izfrPNsn djrh gS vkSj ;fn 'kh"kkZfHkeq[k
dks.kksa dk ,d ;qXe U;wu dks.k gS] rks 'kh"kkZfHkeq[k dks.kksa dk nwljk ;qXe ________

gSA

14. layXu vkÑfr esa fuEufyf[kr dks.k ;qXeksa dks uke nhft, %

(i) 'kh"kkZfHkeq[k vf/d dks.k

(ii) vklUu iwjd dks.k

(iii) leku laiwjd dks.k

(iv) vleku laiwjd dks.k

(v) vklUu dks.k tks jSf[kd ;qXe ugha cukrs gSaA
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vkÑfr 5.19

5.3  js[kk ;qXe

5.3.1  izfrPNsnh js[kk,¡

LVSaM ij j[kk gqvk ';keiêð] js[kk[kaMksa }kjk fufeZr v{kj Y vkSj ,d f[kM+dh dk tkyhnkj
njok”kk] bu lHkh esa mHk;fu"B D;k gSa\ ;s izfrPNsnh js[kkvksa (intersecting lines) osQ mnkgj.k
gSa (vkÑfr 5.19)A nks js[kk,¡ l vkSj m izfrPNsn djrh gSa ;fn muesa ,d ¯cnq mHk;fu"B gSA ;g
mHk;fu"B ¯cnq mudk izfrPNsn ¯cnq dgykrk gSA

lksfp,] ppkZ dhft, ,oa fyf[k,

vkÑfr 5-20 esa] AC vkSj BE, P ij izfrPNsn  djrh gSaA
AC vkSj BC, C ij izfrPNsn djrh gSaA AC vkSj EC, C ij izfrPNsn djrh gSaA
izfrPNsnh js[kk[kaMksa osQ nl vU; ;qXe Kkr djus dk iz;kl dhft,A
D;k nks js[kk,¡ vFkok js[kk[kaM vko';d :i ls izfrPNsn djus pkfg,\
D;k vki bl vkÑfr esa nks js[kk[kaMksa osQ ;qXe Kkr dj ldrs gSa tks izfrPNsnh
ugha gS\ D;k nks js[kk,¡ ,d ls T;knk ¯cnqvksa ij izfrPNsn dj ldrh gSaA blosQ
ckjs esa fopkj dhft,A

 1. vius vklikl osQ ifjos'k ls ,sls mnkgj.k Kkr dhft, tgk¡ js[kk,¡ le dks.k ij
izfrPNsn djrh gSaA

 2. ,d leckgq f=kHkqt osQ 'kh"kks± ij izfrPNsnh js[kkvksa }kjk fufeZr dks.kksa osQ eki Kkr dhft,A
 3. ,d vk;r [khafp, vkSj izfrPNsnh js[kkvksa }kjk fufeZr pkj 'kh"kks± osQ dks.kksa osQ eki Kkr dhft,A
 4. ;fn nks js[kk,¡ ,d&nwljs dks izfrPNsn djrh gSa] rks D;k os ges'kk ,d&nwljs dks le dks.k

ij izfrPNsn djrh gSa\

5.3.2  fr;Zd Nsnh js[kk

'kk;n] vkius nks vFkok vf/d lM+dksa dks ikj djrs gq, ,d lM+d ns[kh gksxh vFkok dbZ vU;
jsy iVfj;ksa dks ikj djrs gq, ,d jsy iVjh ns[kh gksxhA buls fr;Zd Nsnh js[kk ;k fr;Zd js[kk
(transversal) dk vuqHko izkIr gksrk gS (vkÑfr 5.21)A

vkÑfr 5.20

iz;kl dhft,
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vkÑfr 5.22 vkÑfr 5.23

vkÑfr  5.23 esa] p ,d
fr;Zd Nsnh js[kk ugha gS
rFkkfi ;g js[kk,¡ l vkSj m
dks dkVrh gSA D;k vki crk
ldrs gSa ^D;ksa*\

iz;kl dhft,
1. eku yhft, nks js[kk,¡ nh gqbZ gSaA bu js[kkvksa osQ fy, vki fdruh fr;Zd Nsnh js[kk,¡ [khap ldrs gSa\
2. ;fn ,d js[kk rhu js[kkvksa dh fr;Zd Nsnh js[kk gS] rks crkb, fdrus izfrPNsnu ¯cnq gSaA
3. vius vklikl oqQN fr;Zd Nsnh js[kk,¡ <w¡<us dk iz;kl dhft,A

5.3.3  fr;Zd Nsnh js[kk }kjk fufeZr dks.k
vkÑfr 5.24 esa] vki ns[krs gSa fd js[kk,¡  l ,oa m fr;Zd Nsnh js[kk  p }kjk dkVh tk jgh gSA bl izdkj cuus okys
1 ls 8 rd vafdr dks.kksa osQ fof'k"V uke gSa%

var%dks.k ∠3, ∠4, ∠5, ∠6,

cká dks.k ∠1, ∠2, ∠7, ∠8

laxr dks.kksa osQ ;qXe ∠1 vkSj  ∠5, ∠2 vkSj  ∠6,

∠3 vkSj  ∠7, ∠4 vkSj ∠8.

,dkarj var% dks.kksa osQ ;qXe ∠3 vkSj ∠6, ∠4 vkSj ∠5

,dkarj cká dks.kksa osQ ;qXe ∠1 vkSj ∠8, ∠2 vkSj ∠7

fr;Zd Nsnh js[kk osQ ,d gh rji+ Q ∠3 vkSj ∠5, ∠4 vkSj ∠6

cus var%dks.kksa osQ ;qXe vkÑfr 5.24

(i) vkÑfr  5.21 (ii)

,d ,slh js[kk tks nks vFkok vf/d js[kkvksa dks fHkUu ¯cnqvksa ij izfrPNsn djrh gS] fr;Zd
Nsnh js[kk (transversal) dgykrh gSA vkÑfr 5.22 esa]  p, js[kk,¡  l vkSj m dh fr;Zd Nsnh js[kk gSA
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fVIi.kh% vkÑfr 5.25 esa (∠1 ,oa ∠5 tSls) laxr dks.kksa esa fuEufyf[kr lfEefyr gksrs gSa %

 (i) fofHkUu 'kh"kZ (ii) fr;Zd Nsnh js[kk osQ ,d gh rjiQ cus gksrs gSaA
(iii) nks js[kkvksa osQ lkis{k laxr fLFkfr;ksa (Åij vFkok uhps] ck;k¡ vFkok nk;k¡) esa gksrs gSaA

vkÑfr 5.25

vkÑfr 5.26 esa (∠3 ,oa ∠6 tSls) var% ,dkarj dks.k

(i) osQ fofHkUu 'kh"kZ gksrs gSaA

(ii) fr;Zd Nsnh js[kk osQ lEeq[k fLFkfr ij cus gksrs gSaA

(iii) nks js[kkvksa osQ ^^eè;** fLFkr gksrs gSaA

5.3.4  lekarj js[kkvksa dh fr;Zd Nsnh js[kk

D;k vkidks ;kn gS fd lekarj js[kk,¡ D;k gSa A ;s fdlh ry esa ,slh js[kk,¡ gksrh gSa tks ,d&nwljs
ls dgha ugha feyrhA D;k vki fuEufyf[kr vkÑfr;ksa esa lekarj js[kkvksa dh igpku dj ldrs
gSa\ (vkÑfr 5.27)

vkÑfr 5.26

iz;kl dhft,

izR;sd vkÑfr esa dks.k&;qXe dks uke nhft, %
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lekarj js[kkvksa dh fr;Zd Nsnh js[kk ;k fr;Zd js[kk ls cgqr gh #fpdj ifj.kke izkIr gksrs gSaA

,d js[kkafdr dkx”k yhft,A nks eksVh jaxhyh lekarj js[kk,¡ l vkSj m [khafp,A
js[kk,¡ l vkSj m dh ,d fr;Zd Nsnh js[kk t [khafp,A ∠1 vkSj ∠2 dks yscy dhft, tSlk fd

vkÑfr 5.28(i) esa n'kkZ;k x;k gSA
[khaph xbZ vkÑfr ij ,d vuqjs[k.k dkx”k (Vªsflax isij) jf[k,A js[kk,¡ l, m vkSj t dh

izfrfyfi cukb,A
Vªsflax isij dks t osQ vuq rc rd f[kldkb, tc rd l, m osQ laikrh u gks tk,A
vki ikrs gSa fd izfrfyfir vkÑfr dk ∠1, ewy vkÑfr osQ ∠2 osQ laikrh gks tkrk gSA
okLro esa vki fuEufyf[kr ifj.kkeksa dks vuqjs[k.k ,oa f[kldkus osQ fØ;kdyki ls

lR;kfir dj ldrs gSaA
(i) ∠1 =  ∠2 (ii) ∠3 =  ∠4 (iii) ∠5 =  ∠6 (iv) ∠7 =  ∠8

vkÑfr 5.27

bUgsa dhft,

(i) (ii)

(iii) (iv)

vkÑfr 5.28
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;g fØ;kdyki fuEufyf[kr rF; dks n`"Vkafrr djrh gS %

;fn nks lekarj js[kk,¡ fdlh fr;Zd Nsnh js[kk }kjk dkVh tkrh gS] rks laxr dks.kksa osQ izR;sd
;qXe dk eki leku gksrk gSA

bl ifj.kke dk mi;ksx djrs gq, ge ,d nwljk #fpdj ifj.kke izkIr djrs gSaAvkÑfr 5.29

dks nsf[k,A

tc lekarj js[kk,¡ l vkSj m, js[kk t }kjk dkVh tkrh gSa]
rks ∠3 = ∠7 ('kh"kkZfHkeq[k dks.k)

ijarq ∠7 = ∠8 (laxr dks.k) blfy,  ∠3 = ∠8

blh izdkj vki n'kkZ ldrs gSa fd ∠1 = ∠6.

vr% gesa fuEufyf[kr ifj.kke dh izkfIr gksrh gS%

;fn nks lekarj js[kk,¡ fdlh fr;Zd Nsnh js[kk }kjk
dkVh tkrh gSa] rks var% ,dkarj dks.kksa dk izR;sd ;qXe
leku gksrk gSA

;g nwljk ifj.kke gesa ,d vksj #fpdj xq.k/eZ dh vksj vxzlj djrk gSA fiQj ls
vkÑfr 5.29 esa fn, gq, vkys[k ls] ∠3 + ∠1 = 180° (∠3 vkSj ∠1 jSf[kd ;qXe cukrs gSa)

ijarq ∠1 = ∠6 (var% ,dkarj dks.kksa dk ,d ;qXe)

bl izdkj ge dg ldrs gSa fd ∠3 + ∠6 = 180°A

blh izdkj  ∠1 + ∠8 = 180°. bl izdkj geas fuEufyf[kr ifj.kke dh izkfIr gksrh gS %

;fn nks lekarj js[kk,¡ fdlh ,d fr;Zd Nsnh js[kk }kjk dkVh tkrh gSa rks fr;Zd Nsnh js[kk
osQ ,d gh rji+ Q dks cus var% dks.kksa dk izR;sd ;qXe laiwjd gksrk gSA

lqlaxr vkÑfr;ksa dks è;ku esa j[krs gq, vki bu ifj.kkeksa dks cgqr vklkuh ls Lej.k dj
ldrs gSa%

laxr dks.kksa osQ fy, F-vkdkj dks è;ku esa jf[k,

vkÑfr 5.29
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,dkarj dks.kksa osQ fy, Z - vkdkj dks è;ku esa jf[k,A

lekarj js[kkvksa dk ,d ;qXe ,oa ,d fr;Zd Nsnh js[kk [khafp,A dks.kksa dks ekidj mi;qZDr
rhu dFkuksa dk lR;kiu dhft,A

bUgsa dhft,

iz;kl dhft,

l || m,

 t ,d fr;Zd Nsnh js[kk gS
∠ x = ?

l
1
, l

2
 nks js[kk,¡ gSa]

t ,d fr;Zd Nsnh js[kk gSA
D;k ∠ 1 = ∠2 gSa\

 a || b,

c ,d fr;Zd Nsnh js[kk gS
∠ y = ?

l || m,

t ,d fr;Zd Nsnh js[kk gS]
∠ z = ?

l || m,

t ,d fr;Zd Nsnh js[kk gS]
∠ x = ?

l || m, p || q,

a, b, c, d Kkr dhft,

55
o

c

a
b

y
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5.4  lekarj js[kkvksa dh tk¡p
;fn nks js[kk,¡ lekarj gSa] rks vki tkurs gSa fd ,d fr;Zd Nsnh js[kk dh lgk;rk ls] leku laxr
dks.kksa dk ,d ;qXe izkIr gksrk gS] leku var% ,dkarj dks.kksa dk ;qXe izkIr gksrk gS vkSj fr;Zd
Nsnh js[kk osQ ,d gh rji+ Q cuas var% dks.k] tks laiwjd gksrs gSaA

tc nks js[kk,¡ nh gqbZ gSa rks D;k
dksbZ ,slh fof/ gS ftldh lgk;rk ls
;g tk¡p dh tk losQ fd nh gqbZ js[kk,¡
lekarj gSa vFkok ugha\ thou ls tqM+h
vusd ifjfLFkfr;ksa esa vkidks bl dkS'ky
dh vko';drk gksrh gSA

bu [kaMksa dks (vkÑfr 5.30)
[khapus osQ fy, ,d uD'kkuoh'k] c<+bZ
osQ oxZ ,oa #yj dk iz;ksx djrk gSA og nkok djrk gS fd ;s lekarj gSaA dSls\
D;k vki ns[k ikrs gSa fd mlus laxr dks.kksa dks leku j[kk gS\ (;gk¡ fr;Zd Nsnh js[kk D;k gS\)

vr% tc ,d fr;Zd Nsnh js[kk nks js[kkvksa dks bl izdkj dkVrh gS fd laxr dks.kksa osQ ;qXe
leku gSa] rks js[kk,¡ lekarj gksrh gSaA

v{kj Z (vkÑfr 5.31) dks nsf[k,A ;gk¡ {kSfrt [kaM lekarj gSa D;ksafd ,dkarj dks.k leku gSaA
tc ,d fr;Zd Nsnh js[kk nks js[kkvksa dks bl izdkj dkVrh gS fd var% ,dkarj dks.kksa dk

;qXe leku gS] rks js[kk,¡ lekarj gksrh gSaA
,d js[kk l [khafp, (vkÑfr 5.32).

js[kk l osQ yacor~ ,d js[kk m [khafp,A ,d js[kk p bl izdkj [khafp, rkfd p,

m osQ yacor~ gksA bl izdkj p, l yac ij yac gSA vki ikrs gSa p || l dSls\ ;g
blfy, gS D;ksafd vkius p dks bl izdkj [khapk gS fd ∠1 + ∠2 = 180°.

vr% tc ,d fr;Zd Nsnh js[kk nks js[kkvksa dks bl izdkj dkVrh gS fd
fr;Zd Nsnh js[kk osQ ,d gh rji+ Q cus var% dks.kksa dk ;qXe laiwjd gS] rks
js[kk,¡ lekarj gksrh gSaAvkÑfr 5.32

vkÑfr 5.30 vkÑfr 5.31

iz;kl dhft,

D;k l || m gS\ D;ksa           D;k l || m gS\ D;ksa ;fn l || m, rks x D;k gS\
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iz'ukoyh 5.2

1. fuEufyf[kr dFkuksa esa  izR;sd dFku esa mi;ksx fd,
x, xq.k/eZ dk o.kZu dhft, (vkòQfr 5-33)A
(i) ;fn a || b, rks ∠1 = ∠5

(ii) ;fn ∠4 = ∠6, rks a || b.

(iii) ;fn ∠4 + ∠5 = 180°, rks a || b

2. vkÑfr 5-34 esa fuEufyf[kr dh igpku dhft,%
(i) laxr dks.kksa osQ ;qXe (ii) var% ,dkarj dks.kksa osQ ;qXe

(iii) fr;Zd Nsnh js[kk osQ ,d rji+ Q cus var%dks.kksa osQ ;qXe
(iv) 'kh"kkZfHkeq[k dks.k

3. lyaXu vkÑfr esa  p || qA vKkr dks.k Kkr dhft,A
4. ;fn l || m gS] rks fuEufyf[kr vkÑfr;ksa esa izR;sd esa x dk eku Kkr dhft,A

        (i)               (ii)

5. nh gqbZ vkÑfr esa] nks dks.kksa dh Hkqtk,¡ lekarj gSaA
;fn ∠ABC = 70º, rks

(i) ∠DGC Kkr dhft,A
(ii) ∠DEF Kkr dhft,A

6. uhps nh gqbZ vkÑfr;ksa esa fu.kZ; yhft, fd D;k l ,  m osQ lekarj gSA

vkÑfr 5.33 vkÑfr 5.34

(i)
(ii)

(iii)
(iv)

geus D;k ppkZ dh\
1. ge Lej.k djrs gSa fd

(i) ,d js[kk[kaM osQ nks var ¯cnq gksrs gSaA
(ii) ,d fdj.k dk osQoy ,d var ¯cnq (bldk 'kh"kZ) gksrk gSA
(iii) ,d js[kk dk fdlh Hkh rji+ Q dksbZ var ¯cnq ugha gksrk gSA
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2. ,d dks.k dk fuekZ.k rc gksrk gS tc nks js[kk,¡ (vFkok fdj.k vFkok js[kk[kaM) ,d nwljs
dks feyrh gSaA

dks.k ;qXe izfrca/

nks iwjd dks.k ekiksa dk ;ksx 90o gSA
nks laiwjd dks.k ekiksa dk ;ksx 180o gSA
nks vklUu dks.k ,d mHk;fu"B 'kh"kZ vkSj ,d mHk;fu"B Hkqtk gksrh

gSA ijarq dksbZ mHk;fu"B varLFk ugha gksrk gSA
jSf[kd ;qXe vklUu ,oa laiwjd

3. tc nks js[kk,¡ l vkSj m ,d nwljs lss feyrh gSa rks ge dgrs gSa fd ;s js[kk,¡ izfrPNsn djrh
gSaA feyku ¯cnq izfrPNsn ¯cnq dgykrk gSA ,slh js[kk,¡ ftUgsa fdruk Hkh c<+k;k tk,] vkil
esa ugha feyrh] lekarj js[kk,¡ dgykrh gSaA

4. (i) tc nks js[kk,¡ izfrPNsn djrh gSa (lkekU;r%] v{kj X dh Hkk¡fr fn[kkbZ nsrh gSa) rks gesa
lEeq[k dks.kksa osQ nks ;qXe izkIr gksrs gSaA bUgsa 'kh"kkZfHkeq[k dks.k dgk tkrk gSA budk eki
leku gksrk gSA

(ii) nks vFkok vf/d js[kkvksa dks fofHkUu ¯cnqvksa ij izfrPNsn djus okyh js[kk fr;Zd Nsnh
js[kk dgykrh gSA

(iii) ,d fr;Zd Nsnh js[kk vkjs[k ls fofHkUu izdkj osQ dks.k izkIr gksrs gSaA

(iv) vkÑfr esa gesa feyrk gS

dks.kksa osQ izdkj n'kkZus okys dks.k

var% ∠3, ∠4, ∠5, ∠6

cká ∠1, ∠2, ∠7, ∠8

laxr ∠1 rFkk ∠5, ∠2 ,oa ∠6,

∠3 rFkk ∠7, ∠4 ,oa ∠8

var% ,dkarj ∠3 rFkk ∠6, ∠4 ,oa ∠5,

cká ,dkarj ∠1 rFkk ∠8, ∠2 ,oa ∠7,

fr;Zd Nsnh js[kk osQ ∠3 rFkk ∠5, ∠4 ,oa ∠6,

,d gh rji+ Q cus
var% dks.kksa osQ ;qXe]

(v) tc ,d fr;Zd Nsnh js[kk nks lekarj js[kkvksa dks dkVrh gS] rks gesa
fuEufyf[kr #fpdj laca/ izkIr gksrs gSA laxr dks.kksa dk izR;sd ;qXe
leku gksrk gS% ∠1 = ∠5, ∠3 = ∠7, ∠2 = ∠6, ∠4 = ∠8

var% ,dkarj dks.kksa osQ ;qXe leku gksrs gSa% ∠3 = ∠6, ∠4 = ∠5

fr;Zd Nsnh js[kk osQ ,d gh rji+ Q cus var% dks.kksa dk izR;sd ;qXe
laiwjd gksrk gS% ∠3 + ∠5 = 180°, ∠4 + ∠6 = 180°
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f=kHkqt vkSj
mlosQ xq.k

vkÑfr 6.1

6.1  Hkwfedk
vki ns[k pqosQ gSa fd f=kHkqt] rhu js[kk[kaMksa ls cuh ,d can ljy
vkÑfr gS A blosQ rhu 'kh"kZ] rhu Hkqtk,¡ o rhu dks.k gksrs gSa A
;gk¡ ,d ∆ABC (vkÑfr 6.1) gSA blesa gSa %

Hkqtk,¡ : AB , BC , CA

dks.k : ∠BAC,  ∠ABC,  ∠BCA

'kh"kZ : A, B, C

'kh"kZ A dh lEeq[k Hkqtk BC  gS A D;k vki Hkqtk AB  osQ lEeq[k dks.k dk uke crk ldrs gSa \
vki tkurs gSa fd f=kHkqtksa dk oxhZdj.k (i) Hkqtkvksa (ii) dks.kksa osQ vk/kj ij fdl izdkj fd;k
tkrk gS A

(i) Hkqtkvksa osQ vk/kj ij % fo"keckgq] lef}ckgq rFkk leckgq f=kHkqt A
(ii) dks.kksa osQ vk/kj ij % U;wu dks.k] vf/d dks.k rFkk ledks.k f=kHkqt A

mQij crk, x,] lHkh izdkj osQ f=kHkqtksa osQ vkdkjksa osQ uewus] dkx”k ls dkVdj cukb, A
vius uewuksa dh] lkfFk;ksa osQ uewuksa ls rqyuk dhft, vkSj muosQ ckjs esa ppkZ dhft, A

iz;kl dhft,

1. ∆ABC osQ N% vo;oksa (rhu Hkqtkvksa rFkk rhu dks.kksa) osQ uke fyf[k, A

2. fyf[k,%

(i) ∆PQR osQ 'kh"kZ Q dh lEeq[k Hkqtk

(ii) ∆LMN dh Hkqtk LM dk lEeq[k dks.k

(iii) ∆RST dh Hkqtk RT dk lEeq[k 'kh"kZ
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3. vkÑfr 6.2 nsf[k, rFkk f=kHkqtksa esa ls izR;sd dk oxhZdj.k dhft, %

(a) Hkqtkvksa osQ vk/kj ij (b) dks.kksa osQ vk/kj ij

A

B C
D

A

B C
D

vkÑfr 6.2

vkb,] f=kHkqtksa osQ ckjs esa oqQN vkSj vf/d tkuus dk iz;kl djsaA

6.2  f=kHkqt dh ekfè;dk,¡
vki tkurs gSa fd ,d fn, x, js[kk[kaM dk yac lef}Hkktd dkx”k eksM+us dh izfØ;k }kjk
oSQls Kkr fd;k tkrk gSA

dkx”k osQ VqdM+s ls ,d f=kHkqt ABC dkfV, (vkÑfr 6.3) A bldh dksbZ ,d Hkqtk] ekuksa BC

yhft, A dkx”k eksM+us dh izfØ;k }kjk BC dk yac lef}Hkktd Kkr dhft, A dkx”k ij eksM+

dh rg] Hkqtk BC dks D ij dkVrh gS tks mldk eè; ¯cnq gS A 'kh"kZ A dks D ls feykb, A

vkÑfr 6.3

js[kk[kaM AD, tks Hkqtk BC  osQ eè;¯cnq D dks lEeq[k 'kh"kZ A ls feykrk gS] f=kHkqt dh ,d
ekfè;dk gS A

Hkqtk,¡ AB  rFkkCA  ysdj] bl f=kHkqt dh nks vkSj ekfè;dk,¡ [khafp, A
ekfè;dk] f=kHkqt osQ ,d 'kh"kZ dks] lEeq[k Hkqtk osQ eè; ¯cnq ls feykrh gSA
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A

B C

A

B C

A

B C

A

B CL
vkÑfr 6.5

lksfp,] ppkZ dhft, vkSj fyf[k,

1. ,d f=kHkqt esa fdruh ekfè;dk,¡ gks ldrh gSa \
2. D;k ,d ekfè;dk iw.kZr;k f=kHkqt osQ vanj esa fLFkr gksrh gS \ (;fn vki le>rs gSa fd

;g lR; ugha gS rks ml fLFkfr osQ fy, ,d vkÑfr [khafp, A)

6.3  f=kHkqt osQ 'kh"kZyac
f=kHkqt osQ vkdkj okyk xÙks dk ,d VqdM+k ABC yhft, A bls ,d
est ij lh/k mQèokZ/j [kM+k dhft, A bldh m¡QpkbZ fdruh gS \ ;g

m¡QpkbZ 'kh"kZ A ls Hkqtk BC  rd dh nwjh gS (vkÑfr 6-4) A

'kh"kZ A ls Hkqtk BC  rd vusd js[kk[kaM [khaps tk ldrs gSa
(vkÑfr 6.5) A buesa ls f=kHkqt dh m¡QpkbZ dkSu&lh js[kk[kaM izn£'kr
djrh gS \

og js[kk[kaM tks 'kh"kZ A ls lh/k mQèokZ/j uhps BC  rd vkSj
ml ij yacor gksrk gS] bldh m¡QpkbZ gksrh gS A
js[kk[kaM AL f=kHkqt dk ,d 'kh"kZyac gS A

'kh"kZyac dk ,d var ¯cnq] f=kHkqt osQ ,d 'kh"kZ ij vkSj nwljk var ¯cnq lEeq[k Hkqtk
cukus okyh js[kk ij fLFkr gksrk gS A izR;sd 'kh"kZ ls ,d 'kh"kZyac [khapk tk ldrk gS A

lksfp,] ppkZ dhft, vkSj fyf[k,

1. ,d f=kHkqt esa fdrus 'kh"kZ gks ldrs gSa \

2. fuEu f=kHkqtksa esa A ls BC  rd vuqeku ls 'kh"kZyac [khafp, A  (vkÑfr 6-6) %

U;wu dks.k ledks.k vf/d dks.k
(i) (ii) (iii)

vkÑfr 6.6

3. D;k ,d 'kh"kZyac iw.kZr;k f=kHkqt osQ vH;arj esa lnSo fLFkr gksxk \ (;fn vki le>rs
gSa fd ;g lR; gksuk vko';d ugha gS rks ml fLFkfr osQ fy, ,d vkÑfr [khafp, A

4. D;k vki dksbZ ,slk f=kHkqt lksp ldrs gSa_ ftlosQ nks 'kh"kZyac mldh nks Hkqtk,¡ gh gksa \
5. D;k fdlh f=kHkqt dh ekfè;dk o 'kh"kZyac ,d gh js[kk[kaM gks ldrk gS \

(laosQr% iz'u 4 o 5 osQ fy,] izR;sd izdkj osQ f=kHkqt osQ 'kh"kZyac [khapdj [kkst dfj, A)

A

B C

vkÑfr 6.4
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P

Q R
DM

bUgsa dhft,

vko`Qfr 6.7

 dkx”k ls dkVh xbZ bu vkÑfr;ksa dks yhft, A
 (i) leckgq f=kHkqt (ii) lef}ckgq f=kHkqt rFkk
(iii) fo"keckgq f=kHkqt

buosQ 'kh"kZyac rFkk ekfè;dk,¡ Kkr dhft, A D;k vki buesa oqQN fo'ks"krk ikrs gSa\ vius
lkfFk;ksa osQ lkFk bu ij ppkZ dhft, A

iz'ukoyh 6.1

1. ∆ PQR esa Hkqtk  QR  dk eè; ¯cnq D gS

PM  _________________ gS A

PD   _________________ gS A

D;k QM = MR \

2. fuEu osQ fy, vuqeku ls vkÑfr [khafp, A

(a) ∆ABC esa] BE ,d ekfè;dk gS A

(b) ∆PQR esa, PQ rFkk PR f=kHkqt osQ 'kh"kZyac gSa A

(c) ∆XYZ esa] YL ,d 'kh"kZyac mlosQ cfgHkkZx esa gS A

3. vkÑfr [khapdj iqf"V dhft, fd ,d lef}ckgq f=kHkqt esa 'kh"kZyac o ekfè;dk ,d gh
js[kk[kaM gks ldrk gS A

6.4  f=kHkqt dk ckÞ; dks.k ,oa blosQ xq.k

bUgsa dhft,

1. ,d f=kHkqt ABC [khafp, vkSj bldh ,d Hkqtk] BC  dks
,d vksj c<+kb, (vkÑfr 6.7) A 'kh"kZ C ij cus dks.k
ACD ij è;ku nhft, A ;g dks.k ∆ABC osQ cfgHkkZx esa
fLFkr gS A ge bls ∆ABC osQ 'kh"kZ C ij cuk ,d ckÞ;
dks.k dgrs gSa A

Li"V gS fd ∠BCA rFkk ∠ACD ijLij layXu
dks.k gSa A f=kHkqt osQ 'ks"k nks dks.k] ∠A rFkk ∠B  ckÞ; dks.k ACD osQ nks lEeq[k var%dks.k
;k nwjLFk var%dks.k dgykrs gSa A vc dkV dj ;k vDl (Trace copy) ysdj ∠A rFkk ∠B

,d nwljs osQ layXu feykdj ∠ACD ij jf[k, tSlk fd vkÑfr 6-8 esa fn[kk;k x;k
gS A
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D;k ;s nksuks a dks.k ∠ACD dks iw.kZr;k vkPNkfnr
djrs gS a \

D;k vki dg ldrs gSa

m ∠ACD = m ∠A + m ∠B?

2. tSlk fd igys fd;k x;k gS] ,d f=kHkqt  ABC ysdj
mldk ckÞ; dks.k ACD cukb, A dks.k ekid dh lgk;rk
ls ∠ACD, ∠A rFkk ∠B dks ekfi, A

∠A + ∠B dk ;ksx Kkr dj mldh rqyuk ∠ACD dh eki ls dhft, A dks.k ekid
dh lgk;rk ls ∠ACD dh eki ∠A + ∠B osQ cjkcj gksxhA ;fn eki eaas dksbZ =kqfV gS
rks bldh eki yxHkx cjkcj gksxh A

bu nks fØ;kdykiksa dks] dqN vU; f=kHkqt ysdj vkSj muosQ ckÞ; dks.k [khapdj] vki
nksgjk ldrs gSa A izR;sd ckj vki ;gh ik,¡xs fd f=kHkqt dk ckÞ; dks.k mlosQ nksuksa lEeq[k
var%dks.kksa osQ ;ksx osQ cjkcj gksrk gS A

,d pj.kc¼ o rdZiw.kZ fof/ ls Hkh bl xq.k dh iqf"V dh tk ldrh gS A

fdlh f=kHkqt dk ckÞ; dks.k vius nksuksa lEeq[k var%dks.kksa osQ ;ksx osQ cjkcj gksrk gS A

fn;k gS % ∆ABC ysrs gSa A ∠ACD bldk ,d ckÞ; dks.k gS A

fn[kkuk gS %  m∠ACD =  m∠A + m∠B

'kh"kZ C ls Hkqtk BA  osQ lekarj CE js[kk [khafp, A

vkSfpR;

pj.k dkj.k

(a) ∠1 = ∠x BA CE||  rFkk AC  ,d fr;Zd js[kk gS A

vr%] ,dkarj dks.k leku gksus pkfg, A

(b) ∠2 = ∠y BA CE||  rFkk BD  ,d fr;Zd js[kk gS A

vr%] laxr dks.k leku gksus pkfg, A

(c) ∠1 + ∠2 = ∠x + ∠y

(d) vc,  ∠x + ∠y = m ∠ACD (vkÑfr 6.9 ls)

vr%, ∠1 + ∠2 = ∠ACD

fdlh f=kHkqt esa ckÞ; dks.k vkSj mlosQ nksuksa lEeq[k var%dks.kksa osQ chp ;g laca/ f=kHkqt osQ
ckÞ; dks.k osQ xq.k osQ uke ls tkuk tkrk gS A

vkÑfr 6.8

vkÑfr 6.9
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lksfp,] ppkZ dhft, vkSj fyf[k,

1. ,d f=kHkqt osQ fy, ckÞ; dks.k fHkUu&fHkUu izdkj ls cuk, tk ldrs gSa A buesa ls rhu]
fuEu izdkj ls fn[kk, x, gSa (vkÑfr 6-10)A

vkÑfr 6.10

buosQ vfrfjDr rhu vkSj izdkj ls Hkh ckÞ; dks.k cuk, tk ldrs gSa A mUgsa Hkh vuqeku ls cukb, A

2. fdlh f=kHkqt osQ ,d 'kh"kZ ij cus nksuksa ckÞ; dks.k D;k ijLij leku gksrs gSa \

3. fdlh f=kHkqt osQ ,d ckÞ; dks.k vkSj mlosQ layXu var%dks.k osQ ;ksx osQ ckjs esa vki
D;k dg ldrs gSa \

mnkgj.k 1 vkÑfr 6.11 esa x dk eku Kkr dhft, A

gy lEeq[k var%dks.kksa dk ;ksx = ckÞ; dks.k

vFkok 50° + x = 110°

vFkok x = 60°

lksfp,] ppkZ dhft, vkSj fyf[k,

1. izR;sd n'kk esa var% lEeq[k dks.kksa osQ ckjs esa vki D;k dg ldrs gSa tc fd ckÞ; dks.k gS%

(i) ,d ledks.k (ii) ,d vf/d dks.k (iii) ,d U;wu dks.k

2. D;k fdlh f=kHkqt dk dksbZ ckÞ; dks.k ,d ljy dks.k Hkh gks ldrk gS \

1. fdlh f=kHkqt esa ,d ckÞ; dks.k dh eki 70° gS vkSj mlosQ var% lEeq[k dks.kksa
esa ls ,d dh eki 25° gS A nwljs var% lEeq[k dks.k dh eki Kkr dhft, A

2. fdlh f=kHkqt osQ nks var% lEeq[k dks.kksa dh eki 60° rFkk 80°  gS A mlosQ ckÞ;
dks.k dh eki Kkr dhft, A

3. D;k bl vkÑfr esa dksbZ =kqfV gS (vkÑfr 6-12)\ fVIi.kh djsaA

iz;kl dhft,

vkÑfr 6.12

vkÑfr 6.11
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iz'ukoyh 6.2

1. fuEu vkÑfr;ksa esa vKkr ckÞ; dks.k x dk eku Kkr dhft, A

2. fuEu vkÑfr;ksa esa vKkr var%dks.k x dk eku Kkr dhft, A

6.5  f=kHkqt osQ var%dks.kksa dk ;ksx xq.k
f=kHkqt osQ rhuksa dks.kksa dk vkil esa laca/ n'kkZus
okyk ,d vn~Hkqr xq.k gS A bl xq.k dks vki
fuEufyf[kr pkj fØ;kdykiksa }kjk ns[k o le>
ik,¡xs A

1. ,d f=kHkqt [khafp, A blosQ rhuksa dks.kksa dks
dkVdj vyx&vyx dhft, A bUgsa vc
bl izdkj O;ofLFkr djosQ jf[k, tSlk fd
vkÑfr 6.13 (i) o (ii) esa fn[kk;k x;k gS A

vkÑfr 6.13(i) (ii)
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;s rhuksa dks.k feydj ,d dks.k cukrs gSa A ftldh eki 180° gSA
bl izdkj] f=kHkqt osQ rhuksa dks.kksa dh ekiksa dk ;ksx 180° gksrk gS A

2. bl rF; dks vki ,d vU; fof/ }kjk Hkh ns[k ldrs gSa A fdlh ∆ABC osQ rhu izfr:i
cukb,] (vkÑfr 6.14) A

vkÑfr 6.14

bu rhuksa dks vkÑfr 6.15 dh Hkk¡fr feykdj Bhd ls jf[k, A
∠1 + ∠2 + ∠3 osQ ckjs esa vki D;k
voyksdu djrs gSa \
(D;k vki ;gk¡ ckÞ; dks.k ls lacaf/r
xq.k Hkh ns[k ikrs gSa \)

3. dkx”k osQ ,d VqdM+s ls dksbZ ,d
f=kHkqt] tSls ∆ABC (vkÑfr 6.16) dkfV, A
bl f=kHkqt dks eksM+dj 'kh"kZ A ls xq”kjrk gqvk 'kh"kZyac AM fu/kZfjr dhft, A vc bl
f=kHkqt osQ rhuksa dksuks a dks bl izdkj eksfM+, ftlls rhuksa 'kh"kZ A, B rFkk C ¯cnq M

ij feysa A

(i) (ii) (iii)

vkÑfr  6.16

vki ns[krs gSa fd f=kHkqt osQ rhuksa dks.k feydj ,d ljy dks.k cukrs gSaA ;g fØ;kdyki
iqu% n'kkZrk gS fd f=kHkqt osQ rhuksa dks.kksa dh ekiksa dk ;ksx 180° gksrk gS A

4. viuh vH;kl iqfLrdk esa dksbZ rhu f=kHkqt] ekuksa ∆ABC, ∆PQR rFkk ∆XYZ [khafp, A
bu lHkh f=kHkqtksa osQ izR;sd dks.k dh eki ,d dks.k ekid }kjk eki dj Kkr dhft, A
bu ekiksa dks rkfydk :i esa bl izdkj fyf[k,]

∆ ∆ ∆ ∆ ∆ dk uke dks.kksa dh eki rhuksa dks.kksa dh ekiksa dk ;ksx

∆ABC m∠A = m∠B = m∠C = m∠A + m∠B + m∠C =

∆PQR m∠P = m∠Q = m∠R = m∠P + m∠Q + m∠R =

∆XYZ m∠X = m∠Y = m∠Z = m∠X + m∠Y + m∠Z =

vkÑfr 6.15

M

A
B C

B C

A
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ekius esa gqbZ laHkkfor =kqfV;ksa dks è;ku esa j[krs gq, vki ik,¡xs fd vafre LraHk esa rhuksa dks.kksa
dk ;ksx 180° (;k yxHkx 180°) gh gS A

iw.kZ;rk 'kq¼ eki laHko gksus ij ge ;gh ik,¡xs fd f=kHkqt osQ rhuksa dks.kksa dh ekiksa dk ;ksx
180° gksrk gS A

vc vki vius bl fu.kZ; dks rdZiw.kZ dFkuksa }kjk pj.kc¼ :i esa izLrqr dj ldrs gSaA

dFku  f=kHkqt osQ rhuksa dks.kksa dh ekiksa dk ;ksx 180° gksrk gS A
bl rF; dks LFkkfir djus osQ fy, ge f=kHkqt osQ ckÞ; dks.k osQ
xq.k dk mi;ksx djrs gSa A
fn;k gS % ∆ABC  osQ rhu dks.k ∠1, ∠2 rFkk ∠3 gSa

(vkÑfr 6-17) A
∠4 ,d ckÞ; dks.k gS tks Hkqtk BC  dks D rd c<+kus

ij curk gS A
miifÙk ∠1 +  ∠2 = ∠4 (ckÞ; dks.k dk xq.k)

∠1 + ∠2 + ∠3 = ∠4 + ∠3 (nksuksa i{kksa esa ∠3 ;ksx djus ij)
ijarq ∠4 rFkk ∠3 ,d jSf[kd ;qXe cukrs gSa A vr%] budk ;ksx 180° gS A
vFkkZr~ ∠1 + ∠2 + ∠3 = 180°

vkb,] vc ns[ksa fd f=kHkqt osQ dks.kksa osQ bl xq.k dks] fofHkUu leL;k,¡ gy
djus esa ge oSQls mi;ksx dj ldrs gSa A

mnkgj.k 2 nh xbZ vkÑfr 6-18 esa ∠P dh eki Kkr dhft, A
gy f=kHkqt osQ dks.kksa dk ;ksx xq.k ls m∠P + 47° + 52° = 180°

vr% m∠P = 180° – 47° – 52° =180° – 99° = 81°

iz'ukoyh 6.3

1. fuEukafdr vkÑfr;ksa esa vKkr x dk eku Kkr dhft, A

vkÑfr  6.17

Fig 6.18

P

47° 52°Q R
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iz;kl dhft,

2. fuEukafdr vkÑfr;ksa esa vKkr x vkSj y dk eku Kkr dhft, A

1. ,d f=kHkqt osQ nks dks.k 30° rFkk 80° gSa A bl f=kHkqt dk rhljk dks.k Kkr dhft, A
2. fdlh f=kHkqt dk ,d dks.k 80º gS rFkk 'ks"k nksuksa dks.k cjkcj gSa A cjkcj dks.kksa esa izR;sd

dh eki Kkr dhft, A
3. fdlh f=kHkqt osQ rhuksa dks.kksa esa 1 % 2 % 1 dk vuqikr gS A f=kHkqt osQ rhuksa dks.k Kkr

dhft, A f=kHkqt dk nksuksa izdkj ls oxhZdj.k Hkh dhft, A

lksfp,] ppkZ dhft, vkSj fyf[k,

1. D;k dksbZ ,slk f=kHkqt laHko gS ftlosQ nks dks.k ledks.k gksa \

2. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa nks dks.k vf/d dks.k gksa \

3. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa nks dks.k U;wu dks.k gksa \

4. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa rhuksa dks.k 60º ls vf/d gksa \

5. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa rhuksa dks.k 60º osQ gksa \

6. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa rhuksa dks.k 60º ls de osQ gksa \

6.6  nks fo'ks"k f=kHkqt % leckgq rFkk lef}ckgq

,d f=kHkqt] ftldh rhuksa Hkqtkvksa dh eki leku gks] leckgq f=kHkqt dgykrk gS A

,d leckgq f=kHkqt  ABC (vko`Qfr 6.19) cukb, A bldk izfr:i ;kuh blh eki dk ,d vkSj
leckgq f=kHkqt dkx”k ls dkVsa A igys f=kHkqt dks fLFkj j[krs gq, bl ij nwljk f=kHkqt bls <drs
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C

A

B
(i) (ii)

vkÑfr 6.19

gq, j[ksa A nwljk f=kHkqt igys dks iwjh rjg <d ysrk gS A nwljs
f=kHkqt dks igys f=kHkqt ij fdlh Hkh rjg ?kqekdj j[ksa] os nksuksa
f=kHkqt fiQj Hkh ,d nwljs dks <d ysrs gSaA D;k vki ns[k ikrs
gSa fd ;fn f=kHkqt dh rhuksa Hkqtk,¡ leku eki dh gSa rc rhuksa
dks.k Hkh leku eki osQ gh gksrs gSa A ge fu"d"kZ fudkyrs gSa
fd leckgq f=kHkqt esa (i) rhuksa Hkqtk,¡ leku eki dh gksrh gSa A
(ii) izR;sd dks.k dh eki 60° gksrh gS A

,d f=kHkqt] ftldh nks Hkqtkvksa dh eki leku gksa] ,d lef}ckgq f=kHkqt dgykrk gS A

vkÑfr 6.20

dkx”k osQ VqdM+s ls ,d lef}ckgq f=kHkqt XYZ, dkfV,] ftlesa Hkqtk XY = Hkqtk XZ gks
(vko`Qfr 6.20)A bls bl izdkj eksfM+, ftlls 'kh"kZ Z 'kh"kZ Y  ij vkPNkfnr gksA vc 'kh"kZ X

ls xq”kjus okyh js[kk XM bl f=kHkqt dk lefer v{k gS (ftlosQ ckjs esa vki vè;k; 14 esa
i<+saxs)A vki ns[krs gSa fd ∠Y vkSj ∠Z ,d nwljs dks iw.kZr;k <d ysrs gSa A XY vkSj XZ f=kHkqt
dh le Hkqtk,¡ dgykrh gSa A YZ vk/kj dgykrk gS_ ∠Y  rFkk  ∠Z vkèkkj dks.k dgykrs gSa tks
ijLij leku gksrs gSa A

bl izdkj ge fu"d"kZ fudkyrs gSa fd lef}ckgq f=kHkqt esa (i) nks Hkqtk,¡ cjkcj yackbZ dh
gksrh gSaA (ii) leku Hkqtkvksa osQ lkeus dk dks.k leku gksrk gSA

1. izR;sd vkÑfr esa dks.k x dk eku Kkr dhft, A

iz;kl dhft,
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2. izR;sd vkÑfr esa dks.k x rFkk y dk eku Kkr dhft, A

6.7  ,d f=kHkqt dh nks Hkqtkvksa dh ekiksa dk ;ksx
1. vius [ksy osQ eSnku esa rhu ¯cnq  A, B rFkk C vafdr dhft, tks ,d gh js[kk esa u gksa A

pwuk ikmMj ysdj  AB, BC rFkk AC iFk fu/kZfjr dhft, A
vius fdlh fe=k ls dfg, fd og fu/kZfjr iFkksa dk mi;ksx dj fdlh izdkj

A ls izkjaHk dj C rd igq¡ps A mnkgj.k osQ fy,] og igys iFk AB  ij vkSj fiQj

iFk BC  ij pydj C ij igq¡psa vFkok iFk AC  ij pydj lh/s C ij ig¡qp
tk, A LokHkkfod gS fd og lh/k iFk AC ilan djsxh A vxj og dksbZ vU; iFk

(tSls AB fiQj BC ) ysxh] rc mls vfèkd nwjh pyuh iM+sxh A nwljs 'kCnksa esa
AB + BC > AC (i)

blh izdkj ;fn og B ls izkjaHk dj A  ij igq¡puk pkgrh gS rc og igys iFk

BC  vkSj fiQj iFk CA  ugha ysxh cfYd og iFk BA  ysdj lh/k B ls A ij igq¡psxh A
;g blfy, fd

BC + CA > AB (ii)

blh izdkj rdZ djus ij ge ns[krs gSa fd
CA + AB > BC (iii)

blls irk pyrk gS fd fdlh f=kHkqt dh nks Hkqtkvksa dh ekiksa dk ;ksx rhljh Hkqtk
dh eki ls cM+k gksrk gS A

2. vyx&vyx ekiksa okyh 15 NksVh rhfy;k¡ (;k ifêð;k¡) yhft, A mudh ekisa] eku yhft,
6 cm] 7 cm] 8 cm 9 cm] -------20 cm gSa A
buesa ls dksbZ rhu rhfy;k¡ ysdj f=kHkqt cukus dk iz;Ru dhft, A rhu&rhu rhfy;ksa osQ
fofHkUu lewg ysdj bl izfØ;k dks nksgjkb, A

vkÑfr 6.21
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eku yhft, igys vki nks rhfy;k¡ 6 cm o 12 cm yach ysrs gSa A rhljh rhyh
12 – 6 = 6 cm ls vf/d yach ysfdu 12 + 6 = 18 cm ls de yach ysuh gksxh A ;g
lc djosQ nsf[k, vkSj irk yxkb, fd ,slk D;ksa vko';d gS A

,d f=kHkqt cukus osQ fy,] vkidks rhu rhfy;k¡ bl izdkj pquuh gksaxh ftlls fd
muesa] dksbZ nks rhfy;ksa dh yackb;ksa dk ;ksx rhljh rhyh dh yackbZ ls vf/d gks A

bl izfØ;k ls ;g Hkh irk pyrk gS fd ,d f=kHkqt dh nks Hkqtkvkssa dh ekiksa dk
;ksx rhljh Hkqtk dh eki ls vf/d gksrk gS A

3. viuh vH;kl&iqfLrdk esa dksbZ rhu f=kHkqt] tSls  ∆ABC, ∆PQR rFkk ∆XYZ cukb,
(vkÑfr 6.22) A

(i) (ii) (iii)

              vkÑfr 6.22

vius iSekus (:yj) dh lgk;rk ls bu f=kHkqtksa dh Hkqtkvksa dks eki dj] ,d rkfydk
osQ :i esa fuEu izdkj ls fyf[k, %

∆ ∆ ∆ ∆ ∆ dk uke Hkqtkvksa dh eki D;k ;g lgh gS\

∆ ABC AB ___ AB – BC < CA (gk¡@ugha)
___ + ___ > ___

BC ___ BC –  CA  <  AB (gk¡@ugha)
___ + ___ > ___

CA  ___ CA – AB < BC (gk¡@ugha)
___ + ___ > ___

∆ PQR PQ ___ PQ  – QR < RP (gk¡@ugha)
___ + ___ > ___

QR ___ QR –  RP < PQ (gk¡@ugha)
___ + ___ > ___

RP ___ RP – PQ < QR (gk¡@ugha)
___ + ___ > ___

∆ XYZ XY ___ XY – YZ < ZX (gk¡@ugha)
___ + ___ > ___

YZ  ___ YZ – ZX < XY (gk¡@ugha)
___ + ___ > ___

ZX ___ ZX – XY < YZ (gk¡@ugha)
___ + ___ > ___

A

B C

R

P Q
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R

P Q
O

A

B C
M

bl izfØ;k ls gekjs fiNys vuqeku dh Hkh iqf"V gksrh gS A vr% ge fu"d"kZ fudkyrs gSa
fd ,d f=kHkqt dh dksbZ nks Hkqtkvksa dh ekiksa dk ;ksx] rhljh Hkqtk dh eki ls vf/d
gksrh gS A

lkFk gh gesa ;g Hkh irk pyrk gS fd ,d f=kHkqt dh fdlh nks Hkqtkvksa dk varj] rhljh
Hkqtk dh eki ls de gksrk gS A

mnkgj.k 3 D;k dksbZ ,slk f=kHkqt laHko gS ftldh Hkqtkvksa dh ekisa 10-2 cm] 5-8 cm rFkk
4.5 cm gksa \

gy eku yhft, ,slk f=kHkqt laHko gS A rc bl f=kHkqt dh dksbZ Hkh nks Hkqtkvksa
dh yackb;ksa dk ;ksx rhljh Hkqtk dh yackbZ ls vf/d gksxk A vkb,] tk¡p
djosQ ns[ksa %

D;k 4.5 + 5.8 > 10.2? lgh gS
D;k 5.8 + 10.2 > 4.5? lgh gS
D;k 10.2 + 4.5 > 5.8? lgh gS
vr%] bu Hkqtkvksa okyk f=kHkqt laHko gS A
mnkgj.k 4 ,d f=kHkqt dh nks Hkqtkvksa dh eki 6 cm rFkk 8 cm gSa A bldh rhljh Hkqtk

dh eki fdu nks la[;kvksa osQ chp gksxh \
gy ge tkurs gSa fd f=kHkqt dh dksbZ nks Hkqtkvksa dk ;ksx rhljh ls vf/d

gksrk gS A
vr%] rhljh Hkqtk] nh gqbZ nks Hkqtkvksa osQ ;ksx ls de gksuh pkfg, A vFkkZr~ rhljh Hkqtk

8 + 6 = 14 cm ls de gksxh A
;g rhljh Hkqtk nh gqbZ nksuksa Hkqtkvksa osQ varj ls vf/d gksuh pkfg, A vFkkZr~ rhljh Hkqtk

8 – 6 = 2 cm ls vf/d gksxh A
rhljh Hkqtk dh eki 2 cm ls vf/d rFkk 14 cm ls de gksuh pkfg, A

iz'ukoyh 6.4

1. fuEu nh xbZ Hkqtkvksa dh ekiksa ls D;k dksbZ f=kHkqt laHko gS \
(i) 2 cm, 3 cm, 5 cm (ii) 3 cm, 6 cm, 7 cm

(iii) 6 cm, 3 cm, 2 cm

2. f=kHkqt PQR osQ vH;arj esa dksbZ ¯cnq O yhft, A
D;k ;g lgh gS fd
(i) OP + OQ > PQ?

(ii) OQ + OR > QR?

(iii) OR + OP > RP?

3. f=kHkqt ABC dh ,d ekfè;dk AM gS A crkb, fd D;k
AB + BC + CA > 2 AM?

(laosQr %  ∆ABM rFkk ∆AMC dh Hkqtkvksa ij fopkj
dhft, A)
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4. ABCD ,d prqHkZqt gS A D;k AB + BC + CD + DA > AC + BD?

5. ABCD ,d prqHkZqt gS A D;k AB + BC + CD + DA < 2 (AC + BD)?

6. ,d f=kHkqt dh nks Hkqtkvksa dh eki 12 cm rFkk 15 cm gS A bldh rhljh Hkqtk dh eki
fdu nks ekiksa osQ chp gksuh pkfg, \

lksfp,] ppkZ dhft, vkSj fyf[k,

1. fdlh f=kHkqt esa D;k mlosQ dksbZ nks dks.kksa dk ;ksx rhljs dks.k ls lnSo vf/d gksrk gS \

6.8  ledks.k f=kHkqt rFkk ikbFkkxksjl xq.k
bZlk ls NBh 'krkCnh iwoZ] ,d ;wukuh nk'kZfud ikbFkkxksjl us] ledks.k
f=kHkqt ls lacaf/r ,d cgqr mi;ksxh o egRoiw.kZ xq.k osQ ckjs esa irk
yxk;k] ftls ge bl vuqHkkx esa crk jgs gSa A vr% bl xq.k dks muosQ uke
ls gh tkuk tkrk gS A okLro esa bl xq.k dk Kku dqN vU; ns'kksa osQ yksxksa
dks Hkh Fkk A Hkkjrh; xf.krK ckS/k;u us Hkh bl xq.k osQ led{k ,d xq.k
dh tkudkjh nh Fkh A

vc ge ikbFkkxksjl xq.k dk foLrkj ls vè;;u djrs gSa A
ledks.k f=kHkqt esa mldh Hkqtkvksa dks fo'ks"k uke fn, tkrs gSa A ledks.k

osQ lkeus okyh Hkqtk dks d.kZ dgrs gSa A vU; nks Hkqtkvksa dks ledks.k
f=kHkqt osQ ikn (legs) dgrs gSa A

∆ABC esa (vko`Qfr 6.23), 'kh"kZ B ij ledks.k cuk gS A vr%]  AC

bldk d.kZ gS A AB  rFkk BC  ledks.k f=kHkqt ABC osQ nks ikn gSa A
fdlh Hkh eki dk ,d ledks.k f=kHkqt ysdj mlosQ vkB izfr:i

cukb, A mnkgj.k osQ fy, ,d ledks.k f=kHkqt ysrs gSa ftlosQ d.kZ dh
eki a bdkbZ rFkk mlosQ nks iknksa dh eki b bdkbZ rFkk c bdkbZ gS
(vkÑfr 6-24)A

,d dkx”k ij ,d leku eki okys nks oxZ cukb, ftudh Hkqtkvksa dh
eki  b + c osQ cjkcj gks A

vc vius vkB f=kHkqtksa esa ls pkj f=kHkqtksa dks oxZ A esa rFkk pkj f=kHkqtksa dks oxZ B esa LFkkfir
dhft, tSlk fd fuEu vkÑfr esa fn[kk;k x;k gS (vkÑfr 6-25)A

oxZ A oxZ B

vkÑfr 6.24

vkÑfr 6.23

vkÑfr 6.25

oxZ A oxZ B
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bUgsa dhft,

5
2

6
2

4
2

5
6

4

vkÑfr 6.27

vki tkurs gSa fd nksuksa oxZ ,d:i gSa ;kuh ,d leku gSa rFkk j[ks x, vkBksa f=kHkqt Hkh
,d leku gSa A
vr% oxZ A dk vukPNfnr {ks=kiQy = oxZ B dk vukPNkfnr {ks=kiQy
vFkok oxZ  A osQ Hkhrj okys oxZ dk {ks=kiQy = oxZ B osQ Hkhrj nksuksa vukPNkfnr oxks± osQ
{ks=kiQy dk ;ksx vFkkZr~

a2 = b2 + c2

;g ikbFkkxksjl xq.k gS A bls bl izdkj dgk tk ldrk gS %

,d ledks.k f=kHkqt esa
d.kZ ij cuk oxZ = iknksa ij cus nksuksa oxks± dk ;ksx

ikbFkkxksjl xq.k] xf.kr esa ,d cgqr gh egRoiw.kZ xq.k gS A vkxs dh d{kkvksa esa bls ,d
lkè; osQ :i eas fof/iwoZd fl¼ Hkh fd;k tk,xk A vHkh vki blosQ rkRi;Z dks Hkyh Hkkafr
le> ysa A

blosQ vuqlkj] fdlh ledks.k f=kHkqt esa d.kZ ij cus oxZ dk {ks=kiQy nksuksa
iknksa ij cus oxks± osQ {ks=kiQy osQ ;ksx osQ cjkcj gksrk gS A

,d oxkZdkj dkx”k ysdj] ml ij ,d ledks.k f=kHkqt cukb, A
bldh Hkqtkvksa ij oxks± osQ {ks=kiQy Kkr dhft, vkSj bl lkè; dh
O;kogkfjd :i ls tk¡p dhft, (vkÑfr 6.26) A

;fn dksbZ f=kHkqt] ledks.k f=kHkqt gS rc ml ij ikbFkkxksjl xq.k iz;qDr
gksrk gS A vc ;fn fdlh f=kHkqt ij ikbFkkxksjl xq.k lR; gS rks D;k ;g
,d ledks.k f=kHkqt gksxk \ (,slh leL;kvksa dks ge foykse leL;k,¡ dgrs
gSa A) ge bl ckr dk mÙkj nsus dk iz;Ru djsaxs A vc ge fn[kk,¡xs fd
;fn fdlh f=kHkqt esa dksbZ nks Hkqtkvksa osQ oxks± dk ;ksx] rhljh Hkqtk osQ oxZ

osQ cjkcj gS rc og ,d ledks.k f=kHkqt gksuk pkfg, A

1. 4 cm] 5 cm rFkk 6 lseh yach Hkqtkvksa okys rhu oxZ dkx”k
ls dkfV, A bu rhuksa oxks± osQ rhu 'kh"kks± dks feykrs gq, bl
izdkj O;ofLFkr dj jf[k, fd mudh Hkqtkvksa ls ,d f=kHkqt
izkIr gks (vkÑfr 6.27)A bl izdkj izkIr f=kHkqt dks dkx”k ij
fpfUgr dhft, A bl f=kHkqt osQ rhuksa dks.kksa dks ekfi, A vki
ns[ksaxs fd buesa dksbZ Hkh ledks.k ugha gS A è;ku nhft, fd

 42 + 52 ≠ 62, 52 + 62 ≠ 42 rFkk 62 + 42 ≠ 52

2. mi;qZDr izfØ;k dks 4 cm] 5 cm rFkk 7 cm Hkqtkvksa okys rhu oxZ ysdj fiQj
nksgjkb, A bl ckj vkidks ,d vf/d dks.k f=kHkqt izkIr gksxk A ;gk¡ è;ku nhft, fd

42 + 52 ≠ 72 bR;kfn A

vkÑfr 6.26
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vkÑfr 6.28

bl izfØ;k ls irk pyrk gS fd ikbFkkxksjl xq.k osQoy rHkh iz;qDr gksrk gS tc fd
f=kHkqt ,d ledks.k f=kHkqt gksxk A

vr% gesa ;g rF; izkIr gksrk gS %

;fn fdlh f=kHkqt ij ikbFkkxksjl xq.k iz;qDr gksrk gS] rHkh og ,d ledks.k f=kHkqt gksxk A

mnkgj.k 5 ,d f=kHkqt dh Hkqtk,¡ 3 cm, 4 cm rFkk 5 cm yach gSaA fu/kZfjr dhft, fd

D;k og ,d ledks.k f=kHkqt gS \

gy 32 = 3 × 3 = 9; 42 = 4 × 4 = 16; 52 = 5 × 5 = 25

ge ns[krs gSa fd 32 + 42 = 52

vr%] ;g f=kHkqt] ,d ledks.k f=kHkqt gS A

è;ku nhft, % fdlh Hkh ledks.k f=kHkqt esa d.kZ lcls yach Hkqtk gksrh gS A bl mnkgj.k esa
5 cm yach Hkqtk gh d.kZ gS A

mnkgj.k 6 ∆ ABC dk C ,d ledks.k gS A ;fn AC = 5 cm rFkk

BC = 12 cm, rc AB dh yackbZ Kkr dhft, A

gy lgk;rk osQ fy, vuqeku ls ,d mi;qDr vkÑfr cukrs

gSa (vkÑfr 6.28) A

ikbFkkxksjl xq.k ls]

AB2 = AC2 + BC2

= 52 + 122  = 25 + 144 = 169 = 132

vFkkZr~ AB2 = 132. vr%, AB = 13 gSA vFkkZr~ AB dh yackbZ  13 cm gS A

è;ku j[ksa % iw.kZ oxZ la[;k,¡ igpkuus osQ fy, vki vHkkT; xq.ku[akM fof/ iz;ksx esa yk
ldrs gSa A

fuEu vkÑfr 6-29 esa vKkr yackbZ x Kkr dhft,%

iz;kl dhft,
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x

24

7

(iv)

x

37 37

(v)

12

vkÑfr 6.29

iz'ukoyh 6.5

1. PQR ,d f=kHkqt gS ftldk P ,d ledks.k gS A ;fn  PQ = 10 cm rFkk PR = 24 cm

rc QR Kkr dhft, A

2. ABC ,d f=kHkqt gS ftldk C ,d ledks.k gS A ;fn
 AB = 25 cm rFkk AC = 7 cm rc BC Kkr dhft, A

3. nhokj osQ lgkjs mlosQ iSj dqN nwjh ij fVdk dj
15 m yach ,d lh<+h Hkwfe ls 12 m m¡QpkbZ ij
fLFkr f[kM+dh rd igqa¡p tkrh gS A nhokj ls lh<+h
osQ iSj dh nwjh Kkr dhft, A

4. fuEufyf[kr esa Hkqtkvksa osQ dkSu ls lewg ,d ledks.k f=kHkqt cuk ldrs gSa \

(i) 2.5 cm, 6.5 cm,6 cm

(ii) 2 cm, 2 cm, 5 cm

(iii) 1.5 cm, 2 cm, 2.5 cm

ledks.k f=kHkqt gksus dh fLFkfr esa mlosQ ledks.k dks Hkh igpkfu, A

5. ,d isM+ Hkwfe ls 5 m dh m¡QpkbZ ij VwV tkrk gS vkSj mldk mQijh fljk Hkwfe dks mlosQ
vk/kj ls 12 m dh nwjh ij Nwrk gSA isM+ dh iwjh m¡QpkbZ Kkr dhft, A

6. f=kHkqt PQR esa dks.k Q = 25º rFkk dks.k R = 65º. gSa A fuEufyf[kr esa dkSu lk dFku
lR; gS \

(i) PQ2 + QR2  = RP2

(ii) PQ2 + RP2 = QR2

(iii) RP2 + QR2 = PQ2

7. ,d vk;r dh yackbZ 40 cm gS rFkk mldk ,d fod.kZ 41 cm gS A bldk ifjeki Kkr
dhft, A

8. ,d leprqHkZqt osQ fod.kZ 16cm rFkk 30 cm gSa A bldk ifjeki Kkr dhft, A

25° 65°

P

Q R
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lksfp,] ppkZ dhft, vkSj fyf[k,

1. f=kHkqt PQR dk dks.k P ,d ledks.k gS A bldh lcls yach Hkqtk dkSu&lh gS \

2. f=kHkqt ABC dk dks.k B ,d ledks.k gS A bldh lcls yach Hkqtk dkSu&lh gS \

3. fdlh ledks.k f=kHkqt esa lcls yach Hkqtk dkSu&lh gksrh gS \

4. fdlh vk;r esa fod.kZ ij cus oxZ dk {ks=kiQy mldh yackbZ rFkk pkSM+kbZ ij cus oxks±
osQ {ks=kiQy osQ ;ksx osQ cjkcj gksrk gS A ;g ckS/k;u dk izes; gS A bldh ikbFkkxksjl xq.k
ls rqyuk dhft, A

Kkuo¼Zd fØ;kdyki

vkÑfr;ksa dks tksM+ vFkok rksM+dj] ikbFkkxksjl lkè; dks vusd fof/;ksa ls fl¼ fd;k x;k
gS A bu fof/;ksa esa ls dqN dks ,df=kr dj mUgsa ,d pkVZ cukdj izLrqr dhft, A

geus D;k ppkZ dh\

1. ,d f=kHkqt dh rhu Hkqtk,¡ rFkk rhu dks.k] blosQ N% vo;; dgykrs gSa A

2. fdlh f=kHkqt osQ ,d 'kh"kZ dks mlosQ lEeq[k Hkqtk osQ eè; ¯cnq ls feykus okys js[kk[kaM dks

mldh ,d ekfè;dk dgrs gSa A ,d f=kHkqt dh rhu ekfè;dk,¡ gksrh gSa A

3. fdlh f=kHkqt osQ ,d 'kh"kZ ls mlosQ lEeq[k Hkqtk ij [khaps x, yac dks f=kHkqt dk ,d

'kh"kZyac dgrs gSa A ,d f=kHkqt osQ rhu 'kh"kZyac gksrs gSa A

4. fdlh f=kHkqt dk cká dks.k fdlh ,d Hkqtk dks ,d gh vksj c<+kus ij curk gS A izR;sd 'kh"kZ

ij] ,d Hkqtk dks nks izdkj ls c<+kdj nks cká dks.k cuk, tk ldrs gSa A

5. cká dks.k dk ,d xq.k µ

f=kHkqt osQ cká dks.k dh eki] mlosQ nks lEeq[k var%dks.kksa osQ ;ksx osQ cjkcj gksrh gS A

6. f=kHkqt osQ dks.kksa osQ ;ksx dk xq.k µ

,d f=kHkqt osQ rhuksa dks.kksa dk ;ksx 180° gksrk gS A

7. ,d f=kHkqt ftldh izR;sd Hkqtk dh eki leku gks] leckgq f=kHkqt dgykrk gS A leckgq

f=kHkqt dk izR;sd dks.k 60° dk gksrk gS A

8. ,d f=kHkqt] ftldh dksbZ nks Hkqtk,¡ eki esa leku gksa] lef}ckgq f=kHkqt dgykrk gS A

lef}ckgq f=kHkqt dh vleku Hkqtk mldk vk/kj dgykrh gS rFkk vk/kj ij cus nksuksa

dks.k ,d nwljs osQ cjkcj gksrs gSa A

bUgsa dhft,
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9. f=kHkqt dh Hkqtkvksa ls lacaf/r xq.kµ

(i) f=kHkqt dh dksbZ nks Hkqtkvksa dh ekiksa dk ;ksx] rhljh Hkqtk dh eki ls vf/d
gksrk gS A

(ii) f=kHkqt dh dksbZ nks Hkqtkvksa dh ekiksa dk varj] rhljh Hkqtk dh eki ls de gksrk gS A

;sa nksuksa xq.k] fdlh f=kHkqt dh jpuk dh laHkkouk crkus esa mi;ksxh gksrs gSa tc fd
mldh rhuksa Hkqtkvksa dh eki nh gksa A

10. ledks.k f=kHkqt esa ledks.k osQ lkeus okyh Hkqtk d.kZ rFkk vU; nksuksa Hkqtk,¡ mlosQ ikn
dgykrh gSa A

11. ikbFkkxksjl xq.kµ

,d ledks.k f=kHkqt esa d.kZ dk oxZ = mlosQ iknksa osQ oxks± dk ;ksxA

;fn ,d f=kHkqt] ledks.k f=kHkqt ugha gS rc ;g xq.k iz;qDr ugha gksrk gS A ;g xq.k
bl ckr dks r; djus esa mi;ksxh gksrk gS fd dksbZ fn;k x;k f=kHkqt ledks.k f=kHkqt
gS ;k ugha A
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7.1 Hkwfedk
vc vki ,d cgqr gh egÙoiw.kZ T;kferh; ladYiuk ^lok±xlerk* dks lh[kus tk jgs gSa A
fo'ks"kdj] vki f=kHkqtksa dh lok±xlerk osQ ckjs esa cgqr oqQN i<s+axs A
lok±xlerk dks le>us osQ fy,] ge oqQN fØ;kdyki djsaxs A

v
è;

k;
  

7777 7

f=kHkqtksa dh lok±xlerk

bUgsa dhft,
,d gh izdkj (denomination) dh nks fVdVsa yhft, (vkÑfr 7-1)A ,d fVdV dks nwljh
ij jf[k, A vki D;k ns[krs gSa \

vkÑfr 7.1

,d fVdV nwljs dks iw.kZr;k <d ysrh gS A bldk vFkZ ;g gS fd nksuksa
fVdVsa ,d gh vkdkj vkSj ,d gh eki dh gSa A ,slh oLrq,¡ lok±xle
dgykrh gSa A vkiosQ }kjk iz;ksx dh xbZ nksuksa fVdVsa ,d nwljs osQ lok±xle
gSa A lok±xle oLrq,¡ ,d nwljs dh gw&c&gw izfrfyfi;k¡ gksrh gSa A

D;k vc] vki] crk ldrs gSa fd fuEu oLrq,¡ lok±xle gSa ;k ugha\
1- ,d gh oaQiuh osQ 'ks¯ox CysM ¹vkÑfr 7-2 (i)º

2- ,d gh ysVj iSM dh 'khVsa ¹vkÑfr 7-2 (ii)º

3- ,d gh iSdV osQ fcLoqQV ¹vkÑfr 7-2 (iii)º

4- ,d gh lk¡ps ls cus f[kykSus ¹vkÑfr 7-2 (iv)º

(i)
(ii)

(iii) (iv)vkÑfr 7.2
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nks oLrqvksa osQ lok±xle gksus osQ laca/ dks lok±xlerk dgrs gSa A bl vè;k; esa] ge osQoy
ry esa cuh vkÑfr;ksa dh ppkZ djsaxs ;|fi lok±xlerk ,d lk/kj.k fo"k; gS ftldk mi;ksx ge
f=kvk;keh (3-Dimensional) vkdkjksa osQ fy, Hkh djrs gSa A vc ge ry esa cuh ,slh vkÑfr;ksa
dh lok±xlerk dk fof/iwoZd vFkZ tkuus dh dksf'k'k djsaxs ftUgsa ge igys ls tkurs gSa A

7.2  ry&vkÑfr;ksa dh lok±xlerk

;gk¡ nh xbZ nks vkÑfr;ksa dks nsf[k, (vkÑfr 7-3)A D;k ;s vkÑfr;k¡ lok±xle gSa \

(i) (ii)

vkÑfr 7.3

vki vè;kjksi.k fof/ dk iz;ksx dj ldrs gSa A buesa ls ,d dk vDl (trace-copy)

cukdj nwljh vkÑfr ij j[krs gSa A ;fn ;s vkÑfr;k¡ ,d nwljs dks iw.kZr;k <d ysrh gSa rks
os lok±xle dgykrh gSa A nwljs <ax ls] vki buesa ls ,d vkÑfr dks dkV dj mls nwljh
vkÑfr ij j[k ldrs gSa A ysfdu lko/ku ! ftl vkÑfr dks vkius dkVk gS (;k vDl cuk;k
gS) mls eksM+us ;k iQSykus dh vkidks NwV ugha gS A
vkÑfr 7-3 esa] ;fn vkÑfr F

1
] vkÑfr F

2 
osQ lok±xle gS rks ge fy[ksaxs F

1
 ≅ F

2
.

7.3  js[kk[kaMksa esa lok±xlerk
nks js[kk[kaM dc lok±xle gksrs gSa \ uhps fn, x, js[kk[kaMksa osQ nks ;qXeksa dks nsf[k, A

       (i) (ii)

vkÑfr  7.4

izR;sd js[kk[kaM ;qXe osQ fy, vDl izfrfyfi cukdj vè;kjksi.k fof/ dk iz;ksx dhft,

[vkÑfr 7-4(i)] CDdk vDl cukdj bls AB ij j[ksa A vki ns[ksaxs fd CD  ABdks
iw.kZr;k <d ysrk gS vkSj  C, A ij rFkk D, B ij fLFkr gS A vr% ge dg ldrs gSa fd nksuksa

js[kk[kaM lok±xle gSa vkSj ge fy[ksaxs AB CD≅ .

vkÑfr 7-4 (ii) osQ js[kk[kaM ;qXe osQ fy, bl fØ;kdyki dks nksgjkb, A vki D;k ns[krs
gSa \ ;s js[kk[kaM lok±xle ugha gSa A ;g vkius dSls tkuk \ D;ksafd tc ,d js[kk[kaM dks nwljs
js[kk[kaM ij j[kk tkrk gS rks os ,d nwljs dks iw.kZr;k ugha <drs gSa A

vkÑfr 7-4 (i) esa vkius ns[kk gksxk fd js[kk[kaMksa osQ ;qXe dk ,d nwljs osQ lkFk lqesyu
(matching) gksrk gS D;ksafd mudh yackbZ cjkcj gS ijarq vkÑfr 7-4 (ii) esa ,slh fLFkfr ugha gS A
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f=kHkqtksa dh lok±xlerk 147147147147147

;fn nks js[kk[kaMksa dh yackbZ leku (;kuh cjkcj) gS rks os lok±xle gksrs gSaA ;fn nks
js[kk[kaM lok±xle gSa rks mudh yackb;k¡ leku gksrh gSa A

mQij fn, x, rF; dks è;ku esa j[krs gq,] tc nks js[kk[kaM lok±xle gksrs gSa rks ge
dgrs gSa fd js[kk[kaM cjkcj gSa_ vkSj ge fy[krs gSa AB = CDA (gekjk okLro esa vFkZ gS

fd AB ≅ CD )A

7.4  dks.kksa dh lok±xlerk
;gk¡ fn, x, pkj dks.kksa dks nsf[k, (vkÑfr 7-5) %

(i)  (ii)  (iii) (iv)

vkÑfr  7.5

∠PQR dk vDl cukb, vkSj blls ∠ABC dks <dus dk iz;kl dhft, A blosQ fy,]

lcls igys Q dks B ij vkSj QP
s ruu

 dks BA
s ruu

 ij jf[k, A QR
s ruu

 dgk¡ ij vk,xk \ ;g BC
    

 osQ
mQij gksxk A
bl izdkj] ∠PQR dk lqesyu ∠ABC ls gksrk gS A
bl lqesyu esa ∠ABC vkSj ∠PQR lok±xle gSa A
(è;ku nhft, fd bu nksuksa lok±xle dks.kksa dh eki leku gS)
ge fy[krs gSa ∠ABC ≅ ∠PQR (i)

;k m∠ABC = m ∠PQR (bl fLFkfr esa eki 40° gS)

vc vki ∠LMN dk vDl cukb, vkSj bls ∠ABC ij jf[k, A  M dks B ij rFkk ML
s ruu

 dks

BA
s ruu

ij jf[k, A D;k MN
s ruuu

, BC
s ruu

ij vkrk gS \ ugha] bl fLFkfr esa ,slk ugha gksrk gS A vkius ns[kk
fd ∠ABC vkSj ∠LMN ,d nwljs dks iw.kZr;k ugha <drs gSa A blfy, os lok±xle ugha gSa A
(è;ku nhft,] bl fLFkfr esa ∠ABC vkSj ∠LMN dh eki cjkcj ugha gS)

∠XYZ vkSj ∠ABC osQ ckjs esa vki D;k dgsaxs A vkÑfr 7-5 (iv)esa fdj.k YX
s ruu

 vkSj

YZ
s ruu

Øe'k% fdj.k BA
s ruu

 vkSj BC
s ruu

 ls vf/d yach izrhr gksrh gS A blosQ vk/kj ij vki lksp
ldrs gSa fd ∠ABC, ∠XYZ ls NksVk gS A ijarq ;kn jf[k, fd vkÑfr esa fdj.k osQoy fn'kk
dks gh izn£'kr djrh gS u fd yackbZ dksA vki ns[ksaxs fd ;s nksuksa dks.k Hkh lok±xle gSa A
ge fy[krs gSa ∠ABC ≅ ∠XYZ (ii)

;k m∠ABC = m∠XYZ

(i) vkSj (ii) dks è;ku esa j[krs gq,] ge ;g Hkh fy[k ldrs gSa %
∠ABC ≅ ∠PQR ≅ ∠XYZ
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;fn nks dks.kksa dh eki leku gks rks os lok±xle gksrs gSa A ;fn nks dks.k lok±xle gSa rks

mudh eki Hkh leku gksrh gSA

dks.kksa dh lok±xlerk iw.kZr;k muosQ ekiksa dh lekurk osQ mQij fuHkZj djrh gS tSlkfd
js[kk[kaMksa dh fLFkfr esa crk;k x;k gS A bl izdkj] ;g dguk fd nks dks.k lok±xle gSa] ge dbZ
ckj osQoy ;gh dgrs gSa fd dks.k cjkcj gSa_ vkSj ge fy[krs gSa%

∠ABC =  ∠PQR  (vFkkZr ∠ABC ≅ ∠PQR).

7.5  f=kHkqtksa dh lok±xlerk
geus ns[kk fd nks js[kk[kaM lok±xle gksrs gSa tc muesa ls ,d] nwljs dh izfrfyfi gks A blh
izdkj] nks dks.k lok±xle gksrs gSa ;fn muesa ls ,d] nwljs dh izfrfyfi gks A ge bl ladYiuk
dks vc f=kHkqtksa osQ fy, Hkh ns[krs gSa A

nks f=kHkqt lok±xle gksrs gSa ;fn os ,d nwljs dh izfrfyfi;k¡ gksa vkSj ,d dks nwljs osQ mQij
j[ks tkus ij] os ,d nwljs dks vkil esa iw.kZr;k <d ysa A

(i) (ii)

vkÑfr  7.6

∆ABC vkSj ∆PQR leku vkdkj ,oa leku vkeki osQ gSa A ;s lok±xle gSa A vr% budks
fuEufyf[kr izdkj ls n'kkZ,¡xs %

∆ABC ≅ ∆PQR.

bldk vFkZ ;g gS fd ;fn vki ∆PQR dks ∆ABC ij j[krs gSa] rks P,  A osQ mQij_ Q, B

osQ mQij vkSj R, C osQ mQij vkrk gS A blh izdkj PQ , AB
u ruu

 osQ vuqfn'k_ QR , BC osQ vuqfn'k

rFkk PR , AC  osQ vuqfn'k vkrs gSa A ;fn fn, x, lqesyu (correspondence) esa nks f=kHkqt
lok±xle gSa rks muosQ laxr Hkkx (vFkkZr~ dks.k vkSj Hkqtk,¡) leku gksrs gSa A vr% bu nksuksa lok±xle
f=kHkqtksa esa] gesa izkIr gksrk gS %

laxr 'kh"kZ : A vkSj P, B vkSj Q, C vkSj R.

laxr Hkqtk,¡ : ABvkSj PQ , BC  vkSj QR , AC  vkSj PR .

laxr dks.k : ∠A vkSj ∠P,   ∠B vkSj ∠Q, ∠C vkSj ∠R.

;fn vki ∆PQR dks ∆ABC ij bl izdkj ls vkjksfir djrs gSa fd P, B osQ mQij j[ksas rks
D;k nwljs 'kh"kZ Hkh ;Fkk;ksX; lqesfyr gksaxs \ ,slk gksuk vko';d ugha gS \ vki f=kHkqtksa dh
vDl izfrfyfi;k¡ yhft, vkSj ;g Kkr djus dk iz;Ru dhft, A ;g n'kkZrk gS fd f=kHkqtksa dh

A

B C
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f=kHkqtksa dh lok±xlerk 149149149149149

lok±xlerk osQ ckjs esa ppkZ djrs le; u osQoy dks.kksa dh eki vkSj Hkqtkvksa dh yackb;k¡ egÙo
j[krh gSa] ijarq 'kh"kks± dk lqesyu Hkh mruk gh egÙo j[krk gS A mQij nh xbZ fLFkfr esa] lqesyu gS %

A ↔ P, B ↔ Q, C ↔ R

ge bls] bl izdkj Hkh fy[k ldrs gSaABC ↔ PQR

mnkgj.k 1 ;fn ∆ABC vkSj ∆PQR lqesyu ABC ↔ RQP osQ varxZr lok±xle gksa] rks
∆ABC osQ os Hkkx fyf[k, tks fuEu osQ laxr gksa

(i) ∠P (ii) ∠Q (iii) RP

gy bl lok±xlerk dks vPNs <ax ls le>us osQ fy,] vkb, ge ,d vkÑfr
(vkÑfr 7-7) dk iz;ksx djrs gSa A

vkÑfr  7.7

;gk¡ lqesyu ABC ↔ RQP gS A vFkkZr~  A ↔ R  ; B ↔ Q; C ↔ P.

vr%   (i)  PQ  ↔ CB (ii)  ∠Q ↔ ∠B (iii)  RP  ↔ AB

lksfp,] ppkZ dhft, vkSj fyf[k,

tc nks f=kHkqt] eku yhft,  ABC vkSj PQR, fn, gq, gksa rks muesa vkil esa oqQy N% laHko
lqesyu gksrs gSa A muesa ls nks lqesyu ;s gSa %

(i) ABC ↔ PQR vkSj (ii) ABC ↔ QRP

nks f=kHkqtksa osQ dV&vkmV (cutouts) dk iz;ksx djosQ vU; pkj lqesyuksa dks Kkr dhft, A
D;k ;s lHkh lqesyu lok±xlerk n'kkZrs gSa \ blosQ ckjs esa fopkj dhft, A

iz'ukoyh 7.1

1. fuEu dFkuksa dks iwjk dhft, %
(a) nks js[kk[kaM lok±xle gksrs gSa ;fn ___________A
(b) nks lok±xle dks.kksa esa ls ,d dh eki 70° gS] nwljs dks.k dh eki ___________ gS A
(c) tc ge ∠A = ∠B fy[krs gSa] gekjk okLro esa vFkZ gksrk gS ___________A

2. okLrfod thou ls lacaf/r lok±xle vkdkjksa osQ dksbZ nks mnkgj.k nhft, A
3. ;fn lqesyu ABC ↔ FED osQ varxZr ∆ABC ≅ ∆FED rks f=kHkqtksa osQ lHkh laxr

lok±xle Hkkxksa dks fyf[k, A
4. ;fn ∆DEF ≅ ∆BCA gks] rks ∆BCA osQ mu Hkkxksa dks fyf[k, tks fuEu osQ laxr gks %

(i) ∠E (ii) EF (iii) ∠F (iv) DF
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5.5 cm 5.5 cm 5.5 cm

vkÑfr 7.8

vIiw }kjk fufeZr
f=kHkqt

7.6  f=kHkqtksa dh lok±xlerk osQ fy, izfrca/
ge vius nSfud thou esa f=kHkqtkdkj lajpukvksa vkSj uewuksa dk izk;% iz;ksx djrs gSa A vr% ;g
Kkr djuk ykHkdkjh gksxk fd nks f=kHkqtkdkj vkÑfr;k¡ dc lok±xle gksaxh A ;fn vkidh uksVcqd

esa nks f=kHkqt cus gSa vkSj vki izekf.kr djuk pkgrs gSa fd D;k os lok±xle gSa rc
vki gj ckj muesa ls ,d dks dkVdj nwljs ij j[kus (vkjksi.k) okyh fof/ dk
iz;ksx ugha dj ldrs gSa A blosQ cnys ;fn ge lok±xlerk dks lVhd ekiksa }kjk
fuf'pr dj losaQ rks ;g vf/d mi;ksxh gksxk A pfy, ,slk djus dk iz;Ru djsa A

,d [ksy

vIiw vkSj fVIiw ,d [ksy [ksyrs gSa A vIiw us ,d f=kHkqt ABC(vkÑfr 7-8)
cuk;k A mlus izR;sd Hkqtk dh yackbZ vkSj blosQ izR;sd dks.k dh eki dks è;ku
esa j[k fy;k A fVIiw us ;g lc è;ku ls ugha ns[kk A vIiw] fVIiw dks pqukSrh nsrk
gS fd D;k og oqQN nh lwpukvksa osQ vk/kj ij mlosQ  ∆ABC  dh izfrfyfi cuk

ldrk gS\ vIiw }kjk nh xbZ lwpukvksa dk iz;ksx djosQ fVIiw ∆ABC osQ lok±xle ,d f=kHkqt
cukus dk iz;kl djrk gS A [ksy vkjaHk gksrk gS A lko/kuh ls muosQ okrkZyki vkSj muosQ [ksy
dk voyksdu dhft, A

SSS [ksy

vIiw % ∆ABC  dh ,d Hkqtk 5.5 cm gS A

fVIiw % bl lwpuk ls] eSa vusd f=kHkqtksa dks cuk ldrk gw¡ (vkÑfr 7-9)A ysfdu ;g vko';d
ugha fd os ∆ABC dh izfrfyfi gksaA eSa tks f=kHkqt cukrk gw¡ og f=kHkqt vfèkd dks.k ( obtuse

angled) ;k ledks.k ( Right angled) ;k U;wu dks.k ( acute angled) gks ldrk gS A ;gk¡ ij
oqQN mnkgj.k fn, x, gSa %

(vf/d dks.k) (ledks.k) (U;wudks.k)

vkÑfr 7.9

eSaus vU; Hkqtkvksa osQ fy, LosPNk ls yackb;ksa dk iz;ksx fd;k A blls eq>s 5.5 cm yackbZ
osQ vk/kj okys dbZ f=kHkqt feyrs gSa A
vr% nh xbZ osQoy ,d gh Hkqtk dh yackbZ ls ∆ABC dh izfrfyfi cukuk] esjs fy, laHko ughaA
vIiw % vPNk A eSa rqEgsa ,d vkSj Hkqtk dh yackbZ nw¡xk A ∆ABC dh nks Hkqtkvksa dh yackb;k¡
5-5 cm vkSj 3-4 cm gSaA
fVIiw % ;g lwpuk Hkh f=kHkqt cukus osQ fy, i;kZIr ugha gS A eSa bl nh xbZ lwpuk ls cgqr ls
f=kHkqt cuk ldrk g¡w tks ∆ABC dh izfrfyfi ugha gksaxs A
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;gk¡ ij oqQN f=kHkqt fn, x, gSa tks esjh ckr dk leFkZu djrs gSa]

vkÑfr 7-10

vkiosQ f=kHkqt tSlh izfrfyfi dksbZ Hkh ugha cuk ldrk ;fn osQoy nks Hkqtkvksa dh yackb;k¡
nh xbZ gksa A
vIiw % Bhd gS ! eSa rqEgsa f=kHkqt dh rhuksa Hkqtkvksa dh eki nsrk gw¡ A ∆ABC esa]
esjs ikl AB = 5 cm] BC = 5.5 cm vkSj AC = 3.4 cm gS A
fVIiw % eSa lksprk gw¡ fd f=kHkqt cukuk vc laHko gksuk pkfg, A eSa vc dksf'k'k
djrk gw¡ A lcls igys eSa ,d [kkdk (dPph) vkÑfr cukrk gw¡ ftlls eSa vklkuh
ls yackb;k¡ ;kn j[k ldw¡ A eSa 5.5 cm BC  [khaprk gw¡ A

'B' dks osaQnz ysdj] eSa 5 cm f=kT;k okyh ,d pki [khaprk gw¡ A ¯cnq ‘A’  bl
pki ij dgha fLFkr gksuk pkfg, A 'C' dks osaQnz ysdj 3-4 cm f=kT;k okyh ,d pki [khaprk
gw¡ A ¯cnq ‘A’  bl pki ij Hkh gksuk pkfg, A vFkkZr~] ‘A’  ¯cnq [khaph xbZ nksuksa pkiksa ij fLFkr
gS A vFkkZr~ ‘A’ nksuksa pkiksa dk izfrPNsnh ¯cnq gS A
eSa vc ¯cnqvksa A, B vkSj C dh fLFkfr tkurk gw¡ A vgk! eSa bUgsa feykdj ∆ABC izkIr dj
ldrk gw¡ A (vkÑfr 7-11)
vIiw % cgqr vPNk ! vr% ,d fn, gq, ∆ABC dh izfrfyfi cukus osQ fy, (vFkkZr~  ∆ABC

osQ lok±xle) gesa rhuksa Hkqtkvksa dh yackb;ksa dh vko';drk gksrh gS A D;k ge bl fLFkfr dks
Hkqtk&Hkqtk&Hkqtk (side-side-side) izfrca/ dg losQaxs\
fVIiw % D;ksa u ge bls la{ksi esa] SSS  izfrca/ dgsa A

SSS lok±xlerk izfrca/
;fn fn, x, lqesyu osQ varxZr] ,d f=kHkqt dh rhuksa Hkqtk,¡ Øe'k% fdlh nwljs f=kHkqt

dh laxr Hkqtkvksa osQ cjkcj gksa] rks nksuksa f=kHkqt lok±xle gksrs gSa A

mnkgj.k 2 f=kHkqt ABC vkSj  PQR esa  AB = 3.5 cm] BC = 7.1 cm] AC = 5 cm]
PQ = 7.1 cm] QR = 5 cm] vkSj PR = 3.5 cm gS (vko`Qfr 7-1)A tk¡fp, fd
D;k nksuksaa f=kHkqt lok±xle gSa ;k
ugha \ ;fn gk¡] rks lqesyu laca/
dks lkaosQfrd :i esa fyf[k, A

gy ;gk¡, AB = RP (= 3.5 cm),

BC = PQ ( = 7.1 cm)

AC = QR (= 5 cm)

vkÑfr 7.11

vkÑfr 7.12

QP

R

7.1 cm

5 
cm

3.5 cm
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(i) (ii)

iz;kl dhft,

;g n'kkZrk gS fd igys f=kHkqt dh rhuksa Hkqtk,¡] nwljs f=kHkqt dh rhuksa Hkqtkvksa
osQ cjkcj gSa A vr% SSS lok±xlerk izfrca/ osQ varxZr] nksuksa f=kHkqt
lok±xle gSa A mQij nh xbZ rhuksa lekurk okys laca/ksa ls] ;g vklkuh ls ns[kk
tk ldrk gS fd A ↔ R, B ↔ P vkSj  C ↔ Q.

vr% ∆ABC ≅ ∆RPQ

egÙoiw.kZ tkudkjh % lok±xle f=kHkqtksa osQ ukeksa esa v{kjksa  dk Øe laxr laca/ksa dks n'kkZrk
gS A bl izdkj] tc vki  ∆ABC ≅ ∆RPQ, fy[krs gSa] vkidks Kkr gks tkrk gS fd A, R ij_  B,

P ij_ C, Q ij_ AB , RP dh fn'kk esa_ BC , PQ  dh fn'kk esa rFkk  AC , RQ  dh fn'kk esa gSA

mnkgj.k 3 vkÑfr  7.13 esa, AD = CD vkSj AB = CB gS A
(i) ∆ABD vkSj   ∆CBD esa cjkcj Hkkxksa osQ rhu ;qXe crkb, A
(ii) D;k ∆ABD ≅ ∆CBD ? D;ksa ;k D;ksa ugha \
(iii) D;k BD,  ∠ABC dks lef}Hkkftr djrk gS \ dkj.k crkb, A

gy
(i) ∆ABD vkSj ∆CBD esa] cjkcj Hkkxksa osQ rhu ;qXe fuEufyf[kr gSa %

AB = CB  (fn;k x;k gS)
AD = CD  (fn;k x;k gS)

vkSj BD = BD  (nksuksa esa mHk;fu"B)
(ii) mQij fn, x,  (i) ls , ∆ABD ≅ ∆CBD  (SSS lok±xlerk izfrca/)

(iii) ∠ABD = ∠CBD     (lok±xle f=kHkqtksa osQ laxr Hkkx)

vr%  BD, ∠ABC dks lef}Hkkftr djrk gS A

1. vkÑfr 7.14 esa, f=kHkqtksa dh Hkqtkvksa dh yackb;k¡ n'kkZbZ xbZ gSa A  SSS lok±xlerk izfrca/
dk iz;ksx djosQ crkb, fd dkSu&dkSu ls f=kHkqt&;qXe lok±xle gSa A lok±xlerk dh
fLFkfr esa] mÙkj dks lkaosQfrd :i esa fyf[k, %

vkÑfr 7.13
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f=kHkqtksa dh lok±xlerk 153153153153153

vkÑfr 7.14

2. vkÑfr 7.15 esa AB = AC vkSj  D, BC  dk eè; ¯cnq gS A

(i) ∆ADB vkSj  ∆ADC  esa cjkcj Hkkxksa osQ rhu ;qXe crkb, A

(ii) D;k ∆ADB ≅ ∆ADC gS\ dkj.k nhft, A

(iii) D;k ∠B = ∠C gS\ D;ksa\

3. vkÑfr 7.16 esa, AC = BD vkSj  AD = BC gS A fuEufyf[kr dFkuksa esa
dkSu&lk dFku lR; gS\
(i) ∆ABC ≅ ∆ABD (ii) ∆ABC ≅ ∆BAD

lksfp,] ppkZ dhft, vkSj fyf[k,

ABC ,d lef}ckgq f=kHkqt gS ftlesa  AB = AC (vkÑfr 7.17) gSA
∆ABC dh ,d vDl izfrfyfi yhft, vkSj bls Hkh ∆ABC dk uke
nhft,

(i) ∆ABC vkSj  ∆ACB esa cjkcj Hkkxksa osQ rhu ;qXe crkb, A
(ii) D;k ∆ABC ≅ ∆ACB gS \ D;ksa vFkok D;ksa ugha \
(iii) D;k ∠B = ∠C gS \ D;ksa vFkok D;ksa ugha \

vIiw vkSj fVIiw vc fiNys [ksy esa oqQN ifjorZu djosQ iqu% [ksyrs gSa A

SAS [ksy

vIiw % vc eSa f=kHkqtksa dh izfrfyfi cukus okys [ksy osQ fu;eksa esa ifjorZu djrk gw¡ A
fVIiw % Bhd gS] dfj, A
vIiw % vki igys ls tku pqosQ gSa fd f=kHkqt dh osQoy ,d Hkqtk dh yackbZ dk fn;k tkuk

gh i;kZIr ugha gksrk gS A
fVIiw % gk¡ A
vIiw % ml fLFkfr esa] eSa dgrk gw¡ fd ∆ABC esa ,d Hkqtk 5-5 cm vkSj ,d dks.k 65°

dk gS A

(iii) (iv)

vkÑfr 7.15

A

B C
D

CD

A B

vkÑfr 7.16

A

B C

vkÑfr 7.17
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fVIiw % ;g] fiQj f=kHkqt cukus osQ fy, i;kZIr ugha gS A eSa ,sls cgqr lkjs f=kHkqtksa dks cuk ldrk
gw¡ tks vkidh lwpuk dks larq"V djrs gksa] ijarq os ∆ABC dh izfrfyfi u gksa A mnkgj.k
osQ fy,] eSaus oqQN f=kHkqtksa dks ;gk¡ ij fn;k gS (vkÑfr 7-18)A

vkÑfr 7.18

vIiw % vr%] ge D;k djsa \
fVIiw % gesa vkSj lwpuk dh vko';drk gS A
vIiw % rc] eSa vius igys okys dFku esa ifjorZu djrk gw¡ A ∆ABC esa] nks Hkqtkvksa dh yackbZ

5-5 cm vkSj 3-4 cm gS] rFkk bu Hkqtkvksa osQ varxZr 65° dk dks.k gS A
fVIiw % ;g lwpuk esjh lgk;rk djsxh A eSa dksf'k'k djrk gw¡ A eSa igys 5-5 cm yackbZ okyk

js[kk[kaM BC [khaprk gw¡ (vkÑfr 7.19 (i)) A vc eSa ‘C’ ij 65° dk dks.k cukrk
gw¡ (vkÑfr 7.19 (ii))A

5.5 cm
B C

5.5 cm
B C

65°

(i) (ii) (iii)

gk¡] eq>s ¯cnq A izkIr gks x;k A ;g C ls [khaph xbZ bl dks.kh; Hkqtk dh fn'kk esa] C
ls 3-4 cm dh nwjh ij fLFkr gksuk pkfg, A C dks osaQnz ysdj] eSa 3-4 cm dh ,d
pki [khaprk gw¡ A ;g dks.k dh Hkqtk dks A ij dkVrk gS A vc eSa AB dks feykrk gw¡
vkSj ∆ABC dks izkIr djrk gw¡ (vkÑfr 7.19 (ii))A

vIiw % vkius ;gk¡ Hkqtk&dks.k&Hkqtk dk mi;ksx fd;k gS tgk¡ dks.k Hkqtkvksa osQ chp esa fLFkr gS A
fVIiw % gk¡ A ge bl izfrca/ dks D;k uke nsaxs \
vIiw % ;g SAS izfrca/ gS] D;k vki le> x, gSa \
fVIiw % gk¡ A vo'; A

vkÑfr 7.19

5.5 cm

2020-21

©  N
CERT 

no
t to

 be
 re

pu
bli

sh
ed



f=kHkqtksa dh lok±xlerk 155155155155155

SAS lok±xlerk izfrca/
;fn ,d lqesyu osQ varxZr] ,d f=kHkqt dh nks Hkqtk,¡ vkSj muosQ varxZr dks.k nwljs
f=kHkqt dh laxr nks Hkqtkvksa vkSj muosQ varxZr dks.k osQ cjkcj gksa] rks ;s f=kHkqt lok±xle
gksrs gSa A

mnkgj.k 4 nks f=kHkqtksa osQ oqQN Hkkxksa dh fuEu eki nh xbZ gS A SAS lok±xlerk izfrca/
dk mi;ksx djosQ tk¡p dhft, fd nksuksa f=kHkqt lok±xle gSa vFkok ugha \ ;fn
f=kHkqt lok±xle gSa rks mUgsa lkaosQfrd :i esa fyf[k, A

∆∆∆∆∆ABC ∆∆∆∆∆DEF

(a) AB = 7 cm, BC = 5 cm, ∠B = 50° DE = 5 cm, EF =  7 cm, ∠E = 50°

(b) AB = 4.5 cm, AC = 4 cm, ∠A = 60° DE = 4 cm, FD =  4.5 cm, ∠D = 55°

(c) BC = 6 cm, AC = 4 cm, ∠B = 35° DF = 4 cm, EF = 6 cm, ∠E = 35°

(;g ges'kk cgqr mi;ksxh gksxk fd igys ,d [kkdk (dPph) vkÑfr dks cukdj mudh
ekiksa dks vafdr dj fn;k tk, vkSj mlosQ ckn iz'u dks ns[kk tk,)A

gy

(a) ;gk¡]  AB = EF  ( = 7 cm), BC = DE ( = 5 cm) vkSj
varxZr ∠B = varxZr ∠E ( = 50°).

bl izdkj ,  A ↔ F  B ↔ E vkSj C ↔ D.

vr%, ∆ABC ≅ ∆FED (SAS lok±xlerk izfrca/ osQ varxZr)

(vkÑfr 7.20)

(b) ;gk¡, AB = FD vkSj  AC = DE gS (vkÑfr 7.21)A
ijarq varxZr ∠A ≠ varxZr ∠D; vr% ge ugha dg ldrs gSa fd
f=kHkqt lok±xle gSa A

(c) ;gk¡, BC = EF,  AC = DF vkSj ∠B = ∠E.

ijarq ∠B Hkqtkvksa AC vkSj BC dk varxZr dks.k ugha gS A
blh izdkj, ∠E Hkqtkvksa EF vkSj DF dk varxZr dks.k ugha gS A
vr% ;gk¡ ij SAS lok±xlerk izfrca/ dk mi;ksx ugha dj ldrs
gSa vkSj ge ;g fu"d"kZ ugha fudky ldrs gSa fd nksuksa f=kHkqt
lok±xle gSa vFkok ugha A

vkÑfr 7.21

B

A

C

4

60°

4
.5

 c
m

vkÑfr 7.20

B

A

C
5 cm

7 
cm

50°
E

D

F
7 cm

5 
cm

50°

D

E F35°

6 cm

4
cm

vkÑfr 7.22
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mnkgj.k 5 vkÑfr 7.23 esa, AB = AC gS vkSj  AD, ∠BAC

dk lef}Hkktd gS A
(i) f=kHkqt ADB vkSj ADC esa cjkcj Hkkxksa osQ rhu ;qXe crkb, A
(ii) D;k  ∆ADB ≅ ∆ADC ? dkj.k nhft, A
(iii) D;k  ∠B = ∠C ?  dkj.k nhft, A

gy
 (i) cjkcj Hkkxksa osQ rhu ;qXe fuEu gSa %

AB = AC  (fn;k x;k gS)
∠BAD  = ∠CAD  (AD, ∠BAC dks lef}Hkkftr djrk gS) vkSj AD = AD  (mHk;fu"B)

(ii) gk¡, ∆ADB ≅ ∆ADC (SAS lok±xlerk izfrca/ osQ varxZr)
(iii) ∠B = ∠C  (lok±xle f=kHkqtksa osQ laxr Hkkx)

1. ∆DEF dh Hkqtkvksa DE  vkSj EF  dk varxZr dks.k dkSu&lk gS \

2. SAS lok±xlerk izfrca/ dk mi;ksx djosQ vki ∆PQR ≅ ∆FED LFkkfir djuk pkgrs
gSa A ;g fn;k x;k gS fd  PQ = FE  vkSj RP = DF gS A lok±xlerk dks LFkkfir djus
osQ fy, vU; fdl rF; ;k lwpuk dh vko';drk gksxh \

3. vkÑfr 7.24 esa, f=kHkqtksa osQ ;qXeksa esa oqQN Hkkxksa dh eki vafdr dh xbZ gS A SAS

lok±xlerk izfrca/ dk mi;ksx djosQ] buesa os ;qXe Nk¡fV, tks lok±xle gSa A lok±xle
f=kHkqtksa dh fLFkfr esa mUgsa lkaosQfrd :i esa Hkh fyf[k, A

4. vkÑfr 7.25 esa, AB  vkSj CD  ,d nwljs dks  O ij
lef}Hkkftr djrs gSaA
(i)  nksuksa f=kHkqtksa AOC vkSj BOD esa cjkcj Hkkxksa osQ

rhu ;qXeksa dks crkb, A

vkÑfr 7.23

A

B C
D

bUgsa dhft,

vkÑfr 7.24

vkÑfr 7.25

(ii)

(i)

(iii)

(iv)
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f=kHkqtksa dh lok±xlerk 157157157157157

(ii) fuEu dFkuksa esa ls dkSu&ls dFku lR; gSa \
(a) ∆AOC ≅ ∆DOB

(b) ∆AOC ≅ ∆BOD

ASA [ksy
D;k vki vIiw osQ f=kHkqt dks cuk ldrs gSa] ;fn vki tkurs gSa %

(i) blosQ osQoy ,d dks.k dks \ (ii) blosQ osQoy nks dks.kksa dks \
(iii) nks dks.kksa vkSj dksbZ ,d Hkqtk dks \
(iv) nks dks.k vksj muosQ chp dh Hkqtk dks \
mijksDr iz'uksa osQ gy fudkyus osQ iz;kl gesa fuEu izfrca/ ls voxr djkrs gSa A

ASA lok±xlerk izfrca/ %
;fn ,d lqesyu esa] ,d f=kHkqt osQ nks dks.k vkSj muosQ varxZr Hkqtk] fdlh nwljs f=kHkqt osQ
nks laxr dks.kksa vkSj varxZr Hkqtk osQ cjkcj gks] rks os f=kHkqt lok±xle gksrs gSa A

mnkgj.k 6 ASA lok±xlerk izfrca/ dk mi;ksx djosQ ∆ABC ≅ ∆QRP  LFkkfir djuk
gS ;fn ;g fn;k x;k gS fd BC = RP A bl lok±xlerk dks LFkkfir djus osQ
fy, vU; fdu rF;ksa dh vko';drk gS \

gy ASA lok±xlerk izfrca/ osQ fy, gesa nks fn, dks.kksa osQ lkFk varxZr Hkqtkvksa BC

vkSj RP dh vko';drk gS A vr% vU; vko';d rF; fuEu gSa %
∠B = ∠R

vkSj  ∠C = ∠P

mnkgj.k 7 vkÑfr 7.26 esa] D;k vki ASA lok±xlerk izfrca/ dk
mi;ksx djosQ ;g fu"d"kZ fudky ldrs gSa fd ∆AOC ≅ ∆BOD gS \

gy nks f=kHkqtksa AOC vkSj BOD esa] ∠C = ∠D (izR;sd 70°)

vkSj ∠AOC = ∠BOD = 30°  ('kh"kkZfHkeq[k dks.k)
vr% ∠A = 180° – (70° + 30°)   =  80°

(f=kHkqt osQ dks.kksa dk ;ksx xq.k/eZ dk iz;ksx)

blh izdkj ∠B = 180° – (70° + 30°) =  80°

vr% gekjs ikl] ∠A = ∠B,   AC = BD vkSj ∠C = ∠D gS A
vc] ∠A vkSj ∠C osQ varxZr Hkqtk AC rFkk ∠B vkSj ∠D osQ varxZr Hkqtk BD gS A

vr%  ASA lok±xlerk izfrca/ ls]  ∆AOC ≅ ∆BOD.

fVIi.kh
;fn ,d f=kHkqt osQ nks dks.k fn, gq, gksa rks vki f=kHkqt osQ rhljs dks.k dks ges'kk Kkr dj ldrs
gSa A vr% tc ,d f=kHkqt osQ nks dks.k vkSj ,d Hkqtk fdlh nwljs f=kHkqt osQ nks laxr dks.kksa vkSj
,d Hkqtk osQ cjkcj gks] rc vki bls ^nks dks.kksa vkSj varxZr Hkqtk* okyh lok±xlerk esa
:ikarfjr dj ldrs gSa vkSj rc lok±xlerk izfrca/ dk mi;ksx dj ldrs gSa A

vkÑfr 7.26
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1. ∆MNP esa dks.kksa] M rFkk N osQ varxZr Hkqtk D;k gS \
2. ASA lok±xlerk izfrca/ dk mi;ksx djosQ vki ∆DEF ≅ ∆MNP LFkkfir djuk pkgrs

gSaA vkidks fn;k x;k gS fd ∠D = ∠M vkSj ∠F = ∠PA bl lok±xlerk dks LFkkfir
djus osQ fy, vkSj dkSu&ls rF; dh vko';drk gS \ ([kkdk vkÑfr cukdj dksf'k'k
dhft,)A

3. vkÑfr 7.27 esa] f=kHkqtksa osQ oqQN Hkkxksa dh eki vafdr dh xbZ gS A ASA lok±xlerk
izfrca/ dk mi;ksx djosQ crkb, dkSu&ls f=kHkqtksa osQ ;qXe lok±xle gSa A lok±xlerk dh
fLFkfr esa] mÙkj dks lkaosQfrd :i esa fyf[k, A

4. nks f=kHkqtksa osQ oqQN Hkkxksa dh fuEu eki nh xbZ gS A ASA lok±xlerk izfrca/ dk mi;ksx
djosQ tk¡fp, fd D;k ;s nks f=kHkqt lok±xle gSa ;k ugha A lok±xlerk dh fLFkfr esa mÙkj
dks lkaosQfrd :i esa Hkh fyf[k, A

∆∆∆∆∆DEF ∆∆∆∆∆PQR

 (i) ∠D = 60º,  ∠F = 80º, DF = 5 cm ∠Q = 60º,  ∠R = 80º,   QR = 5 cm

 (ii) ∠D = 60º,  ∠F = 80º, DF = 6 cm ∠Q = 60º,  ∠R = 80º,   QP = 6 cm

 (iii) ∠E = 80º,  ∠F = 30º,  EF = 5 cm ∠P = 80º,   PQ = 5 cm, ∠R = 30º

 5. vkÑfr 7.28 esa] fdj.k AZ, ∠DAB rFkk ∠DCB

dks lef}Hkkftr djrh gS A
(i) f=kHkqtksa  BAC vkSj DAC esa cjkcj Hkkxksa osQ

rhu ;qXe crkb, A
(ii) D;k ∆BAC ≅ ∆DAC gSa \ dkj.k nhft, A
(iii) D;k AB = AD gS \ vius mÙkj dk mfpr

dkj.k nhft, A
(iv) D;k CD = CB gS \ dkj.k nhft, A

bUgsa dhft,

vkÑfr 7.28

vkÑfr 7.27

(i) (ii)

(iii)

CD

A B

45°
30° 30°

45°

(iv)
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7.7  ledks.k f=kHkqtksa esa lok±xlerk

nks ledks.k f=kHkqtksa dh fLFkfr esa lok±xlerk dks ;Fkk;ksX; fo'ks"k è;ku nsuk gksrk gS A ,sls f=kHkqtksa
esa] nks ledks.k igys gh cjkcj gksrs gSa A vr% lok±xlerk izfrca/ vklku gks tkrk gS A
D;k vki ,d ∆ABC cuk ldrs gSa ftlesa ∠B = 90° gks (vkÑfr 7-29 esa fn[kk;k x;k) ;fn %
 (i) osQoy Hkqtk BC Kkr gks \ (ii) osQoy ∠C dk irk gks \
(iii) ∠A vkSj ∠C dh tkudkjh gks \ (iv) Hkqtk AB vkSj BC dh tkudkjh gks \
(v) d.kZ AC vkSj AB ;k BC esa ls ,d Hkqtk dh tkudkjh gks \

budh [kkdk vkÑfr;ka¡ cukus dk iz;kl dhft, A vki ns[ksaxs fd (iv) vkSj (v) f=kHkqt cukus
esa vkidh lgk;rk djrs gSa A ijarq fLFkfr (iv) lk/kj.kr;k SAS izfrca/ gh gS A fLFkfr (v) oqQN
u;h gS A ;g fuEu izfrca/ dh vksj vxzlj djrk gS A

RHS lok±xlerk izfrca/
;fn ,d lqesyu osQ varxZr] fdlh ledks.k f=kHkqt dk d.kZ vkSj ,d Hkqtk Øe'k% fdlh
nwljs ledks.k f=kHkqt osQ d.kZ vkSj ,d Hkqtk osQ cjkcj gks] rks os f=kHkqt lok±xle gksrs gSa A

ge blsa RHS lok±xlerk D;ksa dgrs gSa \ blosQ ckjs esa lksfp, A

mnkgj.k 8 f=kHkqtksa osQ ;qXeksa osQ oqQN Hkkxksa osQ fuEu eki fn, x, gSa A RHS lok±xlerk
izfrca/ dk iz;ksx djosQ crkb, fd D;k ;s f=kHkqt ;qXe lok±xle gSa ;k ugha A
lok±xle f=kHkqtksa dh fLFkfr esa] mÙkj dks lkaosQfrd :i esa Hkh fyf[k, %

∆∆∆∆∆ABC ∆∆∆∆∆PQR

(i) ∠B = 90°, AC = 8 cm, AB = 3 cm ∠P = 90°, PR = 3 cm, QR = 8 cm

(ii) ∠A = 90°, AC = 5 cm, BC = 9 cm ∠Q = 90°, PR = 8 cm, PQ = 5 cm

gy
(i) ;gk¡,  ∠B = ∠P = 90°,

d.kZ AC = d.kZ RQ (= 8 cm) vkSj
Hkqtk AB = Hkqtk RP ( = 3 cm)

vr% ∆ABC ≅ ∆RPQ (RHS lok±xlerk izfrca/ osQ varxZr). [vkÑfr 7.30(i)]

(i) (ii)

vkÑfr  7.29

vkÑfr 7.30
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(ii) ;gk¡, ∠A = ∠Q(= 90º) vkSj
Hkqtk AC = Hkqtk PQ ( = 5 cm)

ysfdu d.kZ  BC ≠ d.kZ  PR [vkÑfr 7.30 (ii)]

vr% f=kHkqt lok±xle ugha gSa A

mnkgj.k 9 vkÑfr 7.31esa] DA  ⊥ AB, CB ⊥ AB vkSj
AC = BD gS A

(a) ∆ABC vkSj ∆DAB esa cjkcj Hkkxksa osQ rhu ;qXe
crkb, A

(b) fuEu esa dkSu&lk dFku lR; gS \
(i) ∆ABC ≅ ∆BAD (ii) ∆ABC ≅ ∆ABD

gy cjkcj Hkkxksa osQ rhu ;qXe ;s gSa %
∠ABC = ∠BAD  (= 90º)

AC = BD  (fn;k x;k gS)
AB = BA (mHk;fu"B Hkqtk)

vr% ∆ABC ≅ ∆BAD  (RHS lok±xlerk izfrca/ ls)
blfy, dFku  (i) lR; gS A
dFku (ii) lR; ugha gS D;ksafd 'kh"kks± esa lqesyu lgh ugha gS A

1. vkÑfr 7.32 esa] f=kHkqtksa osQ oqQN Hkkxksa dh eki nh xbZ gS A RHS lok±xlerk izfrca/ dk
mi;ksx djosQ crkb, fd dkSu&dkSu ls f=kHkqt ;qXe lok±xle gSaA lok±xle f=kHkqtksa dh
fLFkfr esa] mUgsa lkaosQfrd :i esa fyf[k, %

Fig 7.31

bUgsa dhft,

(ii)(i)

vkÑfr 7.32
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2. RHS lok±xlerk izfrca/ ls ∆ABC ≅ ∆RPQ LFkkfir djuk gS A
;fn ;g fn;k x;k gks fd ∠B = ∠P = 90º vkSj  AB = RP gS rks
vU; fdl vkSj lwpuk dh vko';drk gS \

3. vkÑfr 7.33 esa]  BD vkSj CE,  ∆ABC osQ 'kh"kZ yac gSa vkSj
BD = CE.

(i) ∆CBD vkSj ∆BCE esa] cjkcj Hkkxksa osQ rhu ;qXe crkb, A

(ii) D;k  ∆CBD ≅ ∆BCE gS \ D;ksa vFkok D;ksa ugha \

(iii) D;k ∠DCB = ∠EBC gS \ D;kas ;k D;ksa ugha \

4. ABC ,d lef}ckgq f=kHkqt gS ftlesa AB = AC vkSj AD bldk
,d 'kh"kZyac gS (vkÑfr 7.34)A

(i) ∆ADB vkSj ∆ADC esa] cjkcj Hkkxksa osQ rhu ;qXe crkb, A

(ii) D;k ∆ADB ≅ ∆ADC gS \ D;ksa vFkok D;ksa ugha \

(iii) D;k ∠B = ∠C gS \ D;ksa ;k D;ksa ugha \

(iv) D;k BD = CD gS \ D;ksa ;k D;ksa ugha \

vc ge vHkh rd ns[ks x, izfrca/ksa ij vk/kfjr oqQN mnkgj.kksa vkSj iz'uksa
dks ns[ksaxs A

iz'ukoyh 7.2

1. fuEu esa vki dkSu ls lok±xle izfrca/ksa dk iz;ksx djsaxs \

(a)  fn;k gS : AC = DF, AB = DE, BC = EF

blfy,]  ∆ABC ≅ ∆DEF

(b) fn;k gS : ZX = RP, RQ = ZY

∠PRQ = ∠XZY

blfy,]  ∆PQR ≅ ∆XYZ

(c) fn;k gS : ∠MLN = ∠FGH

∠NML = ∠GFH

ML = FG

blfy,]  ∆LMN ≅ ∆GFH

(d) fn;k gS : EB = DB

AE = BC

∠A = ∠C = 90°

blfy,]  ∆ABE ≅ ∆CDB

vkÑfr 7.33
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vkÑfr 7.34
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2. vki ∆ART ≅ ∆PEN n'kkZuk pkgrs gSa]
(a) ;fn vki SSS lok±xlerk izfrca/ dk iz;ksx

djsa rks vkidks n'kkZus dh vko';drk gS %
(i) AR = (ii) RT = (iii) AT =

(b) ;fn ;g fn;k x;k gS fd ∠T = ∠N vkSj
vkidks SAS izfrca/ dk iz;ksx djuk gS] rks
vkidks vko';drk gksxh %
(i)  RT = vkSj (ii) PN =

(c) ;fn ;g fn;k x;k gS fd  AT = PN vkSj
vkidks ASA izfrca/ dk iz;ksx djuk gS rks
vkidks vko';drk gksxh %
(i) ? = (ii)  ? =

3. vkidks ∆AMP ≅ ∆AMQ n'kkZuk gS A
fuEu pj.kksa esa] fjDr dkj.kksa dks Hkfj, A

Øe dkj.k

(i) PM = QM (i) ...

(ii) ∠PMA = ∠QMA (ii) ...

(iii) AM = AM (iii) ...

(iv) ∆AMP ≅ ∆AMQ (iv) ...

4. ∆ABC esa] ∠A = 30° , ∠B = 40°  vkSj ∠C = 110°

∆PQR esa] ∠P = 30° , ∠Q = 40°  vkSj ∠R = 110°

,d fo|kFkhZ dgrk gS fd AAA lok±xlerk izfrca/
ls ∆ABC ≅ ∆PQR  gS A D;k ;g dFku lR; gS \
D;ksa ;k D;ksa ugha \

5. vkÑfr esa nks f=kHkqt ART rFkk OWN lok±xle
gSa ftuosQ laxr Hkkxksa dks vafdr fd;k x;k gS A ge
fy[k ldrs gSa  ∆RAT ≅   ?

6. dFkuksa dks iwjk dhft, %

∆BCA ≅ ? ∆QRS ≅ ?

R
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P
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7. ,d oxk±fdr 'khV ij] cjkcj {ks=kiQyksa okys nks f=kHkqtksa dks bl izdkj cukb, fd
(i) f=kHkqt lok±xle gks A
(ii) f=kHkqt lok±xle u gks A
vki muosQ ifjeki osQ ckjs D;k dg ldrs gSa \

8. vkÑfr esa ,d lok±xle Hkkxksa dk ,d vfrfjDr ;qXe
crkb, ftlls ∆ABC vkSj ∆PQR lok±xle gks tk,¡ A vkius
fdl izfrca/ dk iz;ksx fd;k \

9. ppkZ dhft,] D;ksa \
∆ABC ≅ ∆FED.

Kkuo/Zd fØ;kdyki (Enrichment Activity)

geus ns[kk fd vè;kjksi.k ry&vkÑfr;ksa dh lok±xlerk dks tk¡pus dh ,d mi;ksxh fof/ gS A
geus js[kk[kaMksa] dks.kksa vkSj f=kHkqtksa dh lok±xlerk osQ fy, izfrca/ksa dk o.kZu fd;k A vc vki
bl ladYiuk dks c<+kdj ry dh nwljh vkÑfr;ksa osQ fy, iz;Ru dj ldrs gSa A

1. vyx&vyx eki osQ oxks± osQ dV&vkmV (cutout) lksfp, A vè;kjksi.k fof/ dk iz;ksx
oxks± dh lok±xlerk osQ fy, izfrca/ Kkr djus osQ fy, dhft, A dSls ¶lok±xle Hkkxksa̧
dh ladYiuk lok±xle osQ varxZr mi;ksx gksrh gS \ D;k ;gk¡ laxr Hkqtk,¡ gSa \ D;k ;gk¡
laxr fod.kZ gSa \

2. ;fn vki o`Ùk ysrs gSa rks D;k gksrk gS \ nks o`Ùkksa dh lok±xlerk osQ fy, izfrca/ D;k
gS \ D;k] vki fiQj vè;kjksi.k fof/ dk iz;ksx dj ldrs gSa] irk yxkb, A

3. bl ladYiuk dks c<+kdj ry dh nwljh vkÑfr;k¡] tSls le"kV~Hkqt bR;kfn osQ fy,
iz;Ru dhft, A

4. ,d f=kHkqt dh nks lok±xle izfrfyfi;k¡ yhft, A dkxt dks eksM+dj irk yxkb, fd D;k
muosQ 'kh"kZyac cjkcj gSa A D;k mudh ekfè;dk,¡ leku gSa \ vki muosQ ifjeki rFkk
{ks=kiQyksa osQ ckjs esa D;k dg ldrs gSa \

geus D;k ppkZ dh \
1. lok±xle oLrq,¡ ,d nwljs dh izfrfyfi;k¡ gksrh gSa A
2. vè;kjksi.k fof/ ry&vkÑfr;ksa dh lok±xlerk dh tk¡p djrh gS A
3. nks ry vkÑfr;k¡] ekuk, F

1
 vkSj F

2
 lok±xle gksrh gSa ;fn F

1
 dh vDl&izfrfyfi F

2
. dks

iw.kZr;k <d ysrh gS A ge bls F
1
 ≅ F

2
 osQ :i esa fy[krs gSa A

4. nks js[kk[kaM] ekuk] AB  vkSj CD , lok±xle gksrs gSa ;fn mudh yackb;k¡ cjkcj gksa A ge
bls AB CD≅ osQ :i esa fy[krs gSa A ;|fi] lk/kj.kr;k bls AB  = CD fy[krs gSa A

A

B C

D E

F
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5. nks dks.k] ekuk]  ∠ABC vkSj  ∠PQR, lok±xle gksrs gSa ;fn mudh eki cjkcj gks A ge
bls ∠ABC ≅ ∠PQR ;k m∠ABC = m∠PQR. osQ :i esa fy[krs gSa A ;|fi] vH;kl esa
bls lk/kj.kr;k ∠ABC = ∠PQR osQ :i esa fy[krs gSa A

6. nks f=kHkqtksa dh SSS lok±xlerk %
,d fn, gq, lqesyu osQ varxZr] nks f=kHkqt lok±xle gksrs gSa ;fn ,d f=kHkqt dh rhuksa
Hkqtk,¡ fdlh nwljs f=kHkqt dh rhuksa laxr Hkqtkvksa osQ cjkcj gks A

7. nks f=kHkqtksa dh SAS lok±xlerk %
,d fn, gq, lqesyu osQ varxZr] nks f=kHkqt lok±xle gksrs gSa ;fn ,d f=kHkqt dh nks Hkqtk,¡
vkSj muosQ varxZr dks.k] nwljs f=kHkqt dh nks laxr Hkqtkvksa vkSj muosQ varxZr dks.k osQ
cjkcj gks A

8. nks f=kHkqtksa dh ASA lok±xlerk %
,d fn, gq, lqesyu osQ varxZr] nks f=kHkqt lok±xle gksrs gSa ;fn ,d f=kHkqt osQ nks dks.k
vkSj mudh varxZr Hkqtk fdlh nwljs f=kHkqt osQ nks laxr dks.kksa vkSj varxZr Hkqtk osQ cjkcj
gks A

9. nks f=kHkqtksa dh RHS lok±xlerk %
,d fn, gq, lqesyu osQ varxZr] nks ledks.k f=kHkqt lok±xle gksrs gSa ;fn fdlh ledks.k
f=kHkqt dk d.kZ vkSj ,d Hkqtk fdlh nwljs ledks.k f=kHkqt osQ d.kZ vkSj laxr Hkqtk osQ
cjkcj gks A

10. nks f=kHkqtksa esa AAA lok±xlerk ugha gksrh gSA
;g vko';d ugha gS fd cjkcj laxr dks.kksa osQ nks f=kHkqt lok±xle gksa A ,sls lqesyuksa esa]
buesa ls ,d] nwljs dh c<+h gqbZ izfrfyfi gks ldrh gS A (os lok±xle gksaxs ;fn os ,d
nwljs dh ,d tSlh izfrfyfi gks)A
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