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APPENDIX 1

mÙkj@laosQr

iz'ukoyh 1.1

1. gk¡] 0 =  vkfn] gj q dks Hkh Í.k iw.kk±d ekuk tk ldrk gSA

2. la[;kvksa 3 vkSj 4 osQ chp vuarr% vusd ifjes; la[;k,¡ gks ldrh gSa; bUgsa ysus dh ,d fof/ gS

3 = . rc N% la[;k,¡ gSa .

3.  . vr% ik¡p ifjes; la[;k,¡ gSa : 
31 32 33 34 35

, , , ,
50 50 50 50 50

⋅

4. (i) lR; gS] D;ksafd iw.kZ la[;kvksa osQ laxzg esa lHkh izkÑr la[;k,¡ gksrh gSaA

(ii) vlR; gS] mnkgj.k osQ fy, –2 ,d iw.kZ la[;k ugha gSA

(iii) vlR; gS] mnkgj.k osQ fy,  ifjes; la[;k gS] ijUrq iw.kZ la[;k ugha gSA

iz'ukoyh 1.2

1. (i) lR; gS] D;ksafd okLrfod la[;kvksa dk laxzg ifjes; vkSj vifjes; la[;kvksa ls cuk gksrk gSA

(ii) vlR; gS] D;ksafd dksbZ Hkh Í.k la[;k fdlh izkÑr la[;k dk oxZewy ugha gks ldrhA

(iii) vlR;] mnkgj.kkFkZ 2 okLrfod la[;k gS fdUrq vifjes; ughaA

2. ughaA mnkgj.k osQ fy,,  = 2 ,d ifjes; la[;k gSA

3. vkÑfr 1.8 esa nh xbZ fØ;kfof/ dks vusd ckj dhft,A igys  izkIr dhft, vkSj rc  izkIr
dhft,A
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iz'ukoyh 1.3

1. (i) 0.36, lkar (ii) 0.09 , vuolkuh iqujkorhZ

(iii) 4.125, lkar (iv) 0.230769 , vuolkuh iqujkorhZ

(v) 0.18  vuolkuh iqujkorhZ (vi) 0.8225 lkar

2.
2 1

2 0.285714,
7 7

= × =  
3 1

3 0.428571,
7 7

= × =  
4 1

4 0.571428,
7 7

= × =

5 1
5 0.714285,

7 7
= × =  6 1

6 0.857142
7 7

= × =

3. (i)
2

3
 [ekuyhft, x = 0.666. . . vr%] 10x = 6.666. . . ;k, 10x = 6 + x ;k , x = 

6 2

9 3
= ]

(ii)
43

90
(iii)

1

999

4. 1 [ekuyhft,  x = 0.9999. . . vr%] 10 x = 9.999. . . ;k, 10 x  =  9 + x ;k, x  = 1]

5. 0.0588235294117647

6. q osQ vHkkT; xq.ku[kaMu esa osQoy 2 osQ ?kkr] ;k 5 osQ ?kkr ;k nksuksa gksrs gSaA

7. 0.01001000100001. . ., 0.202002000200002. . ., 0.003000300003. . .

8. 0.75075007500075000075. . ., 0.767076700767000767. . ., 0.808008000800008. . .

9. (i), (iv) vkSj (v) vifjes; gS; (ii) vkSj (iii) ifjes; gSA

iz'ukoyh 1.4

1. 2.665 osQ fy, vuqPNsn 1.4 osQ vuqlkj fØ;k dhft,A

2. mnkgj.k 11 osQ vuqlkj fØ;k dhft,A

iz'ukoyh 1.5

1. (i) vifjes; (ii) ifjes; (iii) ifjes; (iv) vifjes;

(v) vifjes;

2. (i) 6 3 2 2 3 6+ + + (ii) 6 (iii) 7 2 10+ (iv) 3
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3. bldk dksbZ varfoZjks/ ugha gSA Lej.k jgs fd tc dHkh&Hkh ,d LosQy ls ;k fdlh vU; ;qfDr ls yackbZ
ekirs gSa] rc vkidks osQoy ,d lfUudV ifjes; eku izkIr gksrk gSA vr% vki ;g vuqHko ugha dj
ikrs fd c ;k d vifjes; gSA

4. nsf[k, vkÑfr 1.17.

5. (i)
7

7
(ii) 7 6+ (iii)

5 2

3

−
(iv)

7 2

3

+

iz'ukoyh 1.6

1. (i) 8 (ii) 2 (iii) 5 2. (i) 27 (ii) 4 (iii) 8 (iv) ( )
1 1

3 –13 3
1

(125) 5 5
5

− − 
= = 

 

3. (i)
13

152 (ii) 3–21 (iii)
1

411 (iv)
1

256

iz'ukoyh 2.1

1. (i) vkSj (ii) ,d pj esa cgqin gSA (v) rhu pjksa esa ,d cgqin gS] (iii), (iv) cgqin ugha gS] D;ksafd pj
dk izR;sd ?kkrkad iw.kZ la[;k ugha gSA

2. (i) 1 (ii) –1 (iii)
2

π
(iv) 0

3. 3x35 – 4; 2 y100 (vyx&vyx xq.kkadksa okys dqN vkSj cgqin vki fy[k ldrs gSaA)

4. (i) 3 (ii) 2 (iii) 1 (iv) 0

5. (i) f}?kkrh (ii) f=k?kkrh (iii) f}?kkrh (iv) jSf[kd

(v) jSf[kd (vi) f}?kkrh (vii) f=k?kkrh

iz'ukoyh 2.2

1. (i) 3 (ii) – 6 (iii) – 3

2. (i) 1, 1, 3 (ii) 2, 4, 4 (iii) 0, 1, 8 (iv) –1, 0, 3

3. (i) gk¡ (ii) ugha (iii) gk¡ (iv) gk¡

(v) gk¡ (vi) gk¡

(vii)
1

3
−  cgqin dk ,d 'kwU;d gS, ijUrq 

2

3
 cgqin dk ,d 'kwU;d ugha gSA (viii) ugha
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4. (i) – 5 (ii) 5 (iii)
5

2

−
(iv)

2

3

(v) 0 (vi) 0 (vii)
d

c
−

iz'ukoyh 2.3

1. (i) 0 (ii)
27

8
(iii) 1 (iv) –π3 + 3π2 – 3π + 1 (v)

27

8
−

2. 5a 3. ugha] D;ksafd 'ks"kiQy 'kwU; ugha gSA

iz'ukoyh 2.4

1. (x + 1), (i) dk ,d xq.ku[kaM gS ijUrq (ii), (iii) vkSj (iv) dk xq.ku[kaM ugha gSA

2. (i) gk¡ (ii) ugha (iii) gk¡

3. (i) –2 (ii) ( )2 2− + (iii) 2 1− (iv)
3

2

4. (i) (3x – 1)(4x – 1) (ii) (x + 3)(2x + 1) (iii) (2x + 3)(3x – 2) (iv) (x + 1)(3x – 4)

5. (i) (x – 2)(x – 1)(x + 1) (ii) (x + 1)(x + 1)(x – 5)

(iii) (x + 1)(x + 2)(x + 10) (iv) (y – 1)(y + 1)(2y + 1)

iz'ukoyh 2.5

1. (i) x2 + 14x + 40 (ii) x2 – 2x – 80 (iii) 9x2 – 3x – 20

(iv) y2 – 
9

4
(v) 9 – 4x2

2. (i) 11021 (ii) 9120 (iii) 9984

3. (i) (3x + y)(3x + y) (ii) (2y – 1)(2y – 1) (iii)
10 10

y y
x x

  + −  
  

4. (i) x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz

(ii) 4x2 + y2 + z2 – 4xy – 2yz + 4xz

(iii) 4x2 + 9y2 + 4z2 – 12xy + 12yz – 8xz

(iv) 9a2 + 49b2 + c2 – 42ab + 14bc – 6ac

(v) 4x2 + 25y2 + 9z2 – 20xy – 30yz + 12xz

(vi)

2 2

1
16 4 4 2

a b ab a
b+ + − − +
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5. (i) (2x + 3y – 4z) (2x + 3y – 4z) (ii) ( )( )2 2 2 2 2 2x y z x y z− + + − + +

6. (i) 8x3 + 12x2 + 6x + 1 (ii) 8a3 – 27b3 – 36a2b + 54ab2

(iii)
3 227 27 9

1
8 4 2

x x x+ + + (iv)

2
3 3 28 4

2
27 3

xy
x y x y− − +

7. (i) 970299 (ii) 1061208 (iii) 994011992

8. (i) (2a + b)(2a + b)(2a + b) (ii) (2a – b)(2a – b)(2a – b)

(iii) (3 – 5a)(3 – 5a)(3 – 5a) (iv) (4a – 3b)(4a – 3b)(4a – 3b)

(v)
1 1 1

3 3 3
6 6 6

p p p
   − − −   
   

10. (i) (3y + 5z) (9y2 + 25z2 – 15yz) (ii) (4m – 7n) (16m2 + 49n2 + 28mn)

11. (3x + y + z) (9x2 + y2 + z2 – 3xy – yz – 3xz)

12. nf{k.k i{k dks ljy dhft,A

13. loZlfedk VIII esa x + y + z = 0 jf[k,A

14. (i) –1260. Let a = –12, b = 7, c = 5. ;gk¡ a + b + c = 0. iz'u 13 esa fn, x, ifj.kke dk iz;ksx
dhft,A

(ii) 16380

15. (i) ,d laHko mÙkj gS : yackbZ = 5a – 3, pkSM+kbZ = 5a – 4

(ii) ,d laHko mÙkj gS : yackbZ = 7y – 3, pkSM+kbZ = 5y + 4

16. (i) ,d laHko mÙkj gS : 3, x vkSj  x – 4.

(ii) ,d laHko mÙkj gS : 4k, 3y + 5 vkSj  y – 1.

iz'ukoyh 3.1

1. ySEi dks ,d fcUnq eku yhft, vkSj est dks ,d leryA
est dk dksbZ Hkh nks yac dksj yhft,A cM+s dksj ls ySEi dh
nwjh eki yhft,A eku yhft, ;g nwjh 25 lseh gSA vc] NksVs
dksj ls ySEi dh nwjh ekfi, vkSj ekuyhft, ;g nwjh 30 lseh
gSA ftl Øe esa vkius ySEi j[kk gS mlosQ vuqlkj mldh
fLFkfr dks (30, 25) ;k (25, 30) fy[k ldrs gSaA
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2. ekxZ ;kstuk uhps nh xbZ vkÑfr esa fn[kkbZ xbZ gS

nksuksa dh Økl ekxZ Åij dh vkÑfr esa fpfg~ur fd, x, gSaA ;s vf}rh;r% izkIr fd, tkrs gSa] D;ksafd
nks lanHkZ js[kkvksa esa geus LFkku fu/kZj.k osQ fy, nksuksa dk iz;ksx fd;k gSA

iz'ukoyh 3.2

1. (i) x - v{k vkSj  y - v{k (ii) prqFkkZ'ka (iii) ewy fcUnq

2. (i) (– 5, 2) (ii) (5, –5) (iii) E (iv) G (v) 6 (vi) – 3 (vii) (0, 5) (viii) (–3, 0)

iz'ukoyh 3.3

1. fcUnq (–2, 4), prqFkkZ'ka II esa fLFkr
gSA fcUnq (3, –1) prqFkkZ'ka IV esa
fLFkr gS] fcUnq (–1, 0) Í.k x - v{k
ij fLFkr gS] fcUnq (1, 2) prqFkkZ'ka I
esa fLFkr gSA vkSj fcUnq (–3, –5)

prqFkkZ'ka III esa fLFkr gSA ikl dh
vkÑfr esa fcUnqvks a osQ LFkku
fu/kZj.k fn[kk, x, gSaA
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2. layXu vkÑfr esa fcUnqvksa dh fLFkfr;k¡
fcfUn;ksa (dots) }kjk n'kkZbZ xbZ gSaA

iz'ukoyh 4.1

1. x = 2y ;k x – 2y = 0

2. (i) 2x + 3y – 9.35  = 0; a = 2, b = 3, c = – 9.35

(ii) x – 
5

y
 – 10 = 0; a = 1, b = 

1
,

5

−
 c = – 10

(iii) –2x + 3y – 6 = 0; a = –2, b = 3, c = – 6

(iv) 1.x – 3y + 0 = 0; a = 1, b = –3, c = 0

(v) 2x + 5y + 0 = 0; a = 2, b = 5, c = 0

(vi) 3x + 0.y + 2 = 0; a = 3, b = 0, c = 2

(vii) 0.x + 1.y – 2 = 0; a = 0, b = 1, c = – 2

(viii)–2x + 0.y + 5 = 0; a = –2, b = 0, c = 5

iz'ukoyh 4.2

1. (iii), D;ksafd x osQ izR;sd eku osQ fy;s] y dk ,d laxr eku gksrk gS vkSj foykser% HkhA
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2. (i) (0, 7), (1, 5), (2, 3), (4, –1)

(ii) (1, 9 – π), (0, 9), (–1, 9 + π), 
9 , 0
π

 
 
 

(iii) (0, 0), (4, 1), (– 4, 1), 
1

2,
2

 
 
 

3. (i) ugha (ii) ugha (iii) gk¡ (iv) ugha (v) ugha

4. 7

iz'ukoyh 4.3

1. (i) (ii)

(iii) (iv)
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2. 7x – y = 0 vkSj x + y = 16; vuar% vusd (,d fcUnq ls gksrh
gqbZ vuar% vusd js[kk,¡ [khaph tk ldrh gSA)

3.
5

3
4. 5x – y + 3 = 0

5. vkÑfr 4.6 osQ fy,, x + y = 0 vkSj vkÑfr 4.7 osQ fy,,

y = –x + 2.

6. eku yhft, x nwjh gS vkSj y fd;k x;k dk;Z gSA vr% iz'u
osQ vuqlkj lehdj.k y = 5x gksxkA

(i) 10 ,dd (ii) 0 ,dd

7. x + y = 100
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8. (i) layXu vkÑfr nsf[k,A

(ii) 86º F

(iii) 35° C

(iv) 32° F, –17.8° C (yxHkx)

(v) gk¡, – 40° (F vkSj C nksuksa esa)

iz'ukoyh 4.4

1. (i)

(ii)

y = 3

↓
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2. (i)

(ii)

iz'ukoyh 5.1

1. (i) vlR; % bls Nk=k viuh vk¡[kksa ls ns[k ldrs gSaA

(ii) vlR; % ;g vfHkx`ghr 5.1 dk varfoZjks/ djrk gSA

(iii) lR; % (vfHkx`ghr&2)

(iv) lR; % ;fn ,d o`Ùk ls ifjc¼ izns'k dks nwljs izns'k ij vè;kjksfir djsa] rks os laikrh gksaxsA
vr% buosQ osQUæ vkSj ifjlhek,¡ laikrh gksrh gSaA vr% budh f=kT;k,¡ laikrh gksaxhA

(v) lR; % ;wfDyM dk izFke vfHkx`ghr

3. ,sls vusd vifjHkkf"kr 'kCn gSa ftudh tkudkjh Nk=k dks gksuh pkfg,A ;s laxr gksrs gSa] D;ksafd
buesa nks vyx&vyx fLFkfr;ksa dk vè;;u fd;k tkrk gS vFkkZr~ (i) ;fn nks fcUnq A vkSj B fn,
gq, gksa] rks muosQ chp esa fLFkfr ,d fcUnq C gksrk gS; (ii) ;fn A vkSj B fn, gq, gks] rks vki ,d
,slk fcUnq C ys ldrs gSa tks A vkSj B ls gksdj tkus okyh js[kk ij fLFkr ugha gksrkA

;s vfHkx̀ghr ;wfDyM dh vfHkx̀ghrksa dk vuqlj.k ugha djrsA fiQj Hkh ;s vfHkx̀ghr 5.1 dk vuqlj.k
djrs gSaA

4. AC = BC

blfy, AC + AC = BC + AC (cjkcjksa dks cjkcjksa esa tksM+k x;k gSA)

vFkkZr~ 2AC = AB (BC + AC, AB osQ laikrh gSaA)

blfy, AC =
1

2
 AB
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5. vLFkk;h :i ls ;g ekuyhft, fd AB osQ nks eè; fcUnq C vkSj D gS tgk¡ C vkSj D vyx vyx
gSaA vc ge ;g fn[kk,saxs fd fcUnq C vkSj D nks vyx&vyx fcUnq ugha gSA

6. AC = BD (fn;k gqvk gS) (1)

AC = AB + BC (fcUnq B, fcUnqvksa A vkSj C osQ chp fLFkfr gSa) (2)

BD = BC + CD (fcUnq C, fcUnqvksa B vkSj D osQ chp fLFkr gS) (3)

(1) esa (2) vkSj (3) dks izfrLFkkfir djus ij gesa ;g izkIr gksrk gSA

AB + BC = BC + CD

blfy,]  AB = CD (cjkcjksa esa ls cjkcjksa dks ?kVkus ij)

7. D;ksafd fo'o osQ fdlh Hkkx esa fdlh Hkh oLrq osQ fy, ;g lR; gksrk gS] blfy, bls lkoZHkkSfed
lR; ekuk tkrk gSA

iz'ukoyh 5.2

1. Nk=k }kjk fn, x, fdlh lw=k.k dh ekU;rk osQ laca/ esa d{kk esa ppkZ djuh pkfg,A

2. ;fn dksbZ ljy js[kk l nks ljy js[kkvksa m vkSj n ij iM+rh gks fd l dh ,d vksj osQ var%dks.kksa
dk ;ksx nks ledks.k gks] rks ;wfDyM osQ ik¡pos vfHkx`ghr osQ vuqlkj ;g js[kk l osQ bl vksj ugha
feysxhA vc vki tkurs gSa fd js[kk l dh nwljh vksj osQ var% dks.kksa dk ;ksx Hkh nks ledks.k gksxkA
vr% nwljh vksj Hkh ;s ugha feysaxsA vr% js[kk,¡ m vkSj n dHkh Hkh ugha feysaxs vkSj] blfy, ;s lekarj
gksxhA

iz'ukoyh 6.1

1. 30°, 250° 2. 126° 4. ,d fcUnq ij lHkh dks.kksa dk ;ksx = 360°

5. ∠ QOS = ∠ SOR + ∠ ROQ vkSj ∠ POS = ∠ POR – ∠ SOR 6. 122°, 302°

iz'ukoyh 6.2

1. 130°, 130° 2. 126° 3. 126°, 36°, 54° 4. 60° 5. 50°, 77°

6. vkiru dks.k = ijkorZu dks.kA fcUnq B ij BE ⊥ PQ [khafp, vkSj fcUnq C ij CF ⊥ RS [khafp,A

iz'ukoyh 6.3

1. 65° 2. 32°, 121° 3. 92° 4. 60° 5. 37°, 53°

6. ∆ PQR osQ dks.kksa dk ;ksx = ∆ QTR osQ dks.kksa dk ;ksx vkSj ∠ PRS = ∠ QPR + ∠ PQR gSA

iz'ukoyh 7.1

1. ;s cjkcj gS 6. ∠ BAC = ∠ DAE
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iz'ukoyh 7.2

6. ∠ BCD =∠ BCA + ∠ DCA = ∠ B + ∠ D 7. izR;sd 45° dk gSA

iz'ukoyh 7.3

3. (ii), (i) ls ∠ ABM = ∠ PQN

iz'ukoyh 7.4

4. BD dks feykb, vkSj fn[kkb, fd ∠ B > ∠ D; AC dks feykb, vkSj fn[kkb, fd ∠ A > ∠ C

5. ∠ Q + ∠ QPS > ∠ R + ∠ RPS, vkfnA

iz'ukoyh 8.1

1. 36°, 60°, 108° vkSj 156°.

6. (i) ∆ DAC vkSj ∆ BCA ls ;g fn[kkb, fd ∠ DAC = ∠ BCA vkSj ∠ ACD = ∠ CAB, vkfnA

(ii) izes; 8.4 dh lgk;rk ls ;g fn[kkb, fd ∠ BAC = ∠ BCA.

iz'ukoyh 8.2

2. fn[kkb, fd PQRS ,d lekarj prqHkqZt gSA ;g Hkh fn[kkb, fd  PQ || AC vkSj PS || BD gSA blfy,
∠ P = 90° gSA

5. AECF ,d lekarj prqHkqZt gSA vr% AF || CE vkfnA

iz'ukoyh 9.1

1. (i) vk/kj DC, lekarj js[kk,¡ DC vkSj AB; (iii) vk/kj QR, lekarj js[kk,¡ QR vkSj PS;

(v) vk/kj AD, lekarj js[kk,¡ AD vkSj BQ

iz'ukoyh 9.2

1. 12.8 cm 2. EG feykb,; mnkgj.k 2 osQ ifj.kke dk iz;ksx dhft,A

6. xsgw¡ ∆ APQ esa vkSj nky vU; nks f=kHkqtksa esa ;k nky ∆ APQ esa vkSj xsgw¡ vU; nks f=kHkqtksa esaA

iz'ukoyh 9.3

4. CM ⊥ AB vkSj DN ⊥ AB [khafp,A fn[kkb, fd CM = DN gSA 12. nsf[k, mnkgj.k 4.
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iz'ukoyh 9.4 (,sfPNd)

7. mnkgj.k 3 osQ ifj.kke dks ckj&ckj iz;ksx dhft,A

iz'ukoyh 10.1

1. (i) vH;arj (ii) ofgHkkZx (iii) O;kl

(iv) v¼Zo`Ùk (v) thok (vi) rhu

2. (i) lR; (ii) vlR; (iii) vlR;

(iv) lR; (v) vlR; (vi) lR;

iz'ukoyh 10.2

1. lok±xle o`Ùkksa dh thok,¡ ysdj Bhd&Bhd izes; 10.1 dh Hkkafr fl¼ dhft,A

2. SAS lok±xle&vfHkx`ghr dh lgk;rk ls fn, x, nks f=kHkqtksa dh lok±xlerk n'kkZb,A

iz'ukoyh 10.3

1. 0, 1, 2; nks 2. mnkgj.k 1 dh Hkkafr fØ;k dhft,A

3. o`rksa osQ osQUæ O, O′ dks mHk;fu"B thok osQ eè; fcUnq M ls feykb,A rc fn[kkb, fd
∠ OMA = 90° vkSj ∠ O′MA = 90°.

iz'ukoyh 10.4

1. 6 cm_ igys ;g fn[kkb, fd osQUæksa dks feykus okyh js[kk NksVs o`Ùk dh f=kT;k ij yac gS vkSj rc
;g fn[kkb, fd mHk;fu"B thok NksVs o`Ùk dk O;kl gSA

2. ;fn ,d o`Ùk ftldk osQUæ O gS dh nks leku thok,¡ AB rFkk CD fcUnq E ij izfrPNsn djrh gSa]
OM ⊥ AB vkSj OM ⊥ CD [khafp, vkSj OE dks feykb,A fn[kkb, fd ledks.k ∆ OME vkSj
∆ ONE lok±xle gSA

3. mnkgj.k 2 dh Hkk¡fr gy dhft,A 4. OM ⊥ AD [khafp,A

5. js'kek] lyek vkSj eanhi dks Øe'k% fcUnq R, S vkSj M  }kjk
n'kkZb,A  ekuk KR = x m (vkÑfr nsf[k,)

∆ ORS dk {ks=kiQy = 
1

2
 × x × 5

lkFk gh] ∆ ORS dk {ks=kiQy = 
1

2
 RS × OL = 

1

2
 × 6 × 4

x dk eku Kkr dhft,A bl izdkj vki RM dk eku   Hkh Kkr
dj ldrs gSaA
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6. leckgq f=kHkqt osQ xq.k rFkk ikbFkkxksjl izes; dk iz;ksx dhft,A

iz'ukoyh 10.5

1. 45° 2. 150°, 30° 3. 10°

4. 80° 5. 110° 6. ∠ BCD = 80° vkSj ∠ ECD = 50°

8. CD ij yac AM vkSj BN Mkfy, (AB || CD vkSj AB < CD). fn[kkb, fd ∆ AMD ≅ ∆ BNC gSA
blls ∠ C = ∠ D izkIr gksrk gS] vr% ∠ A + ∠ C = 180°.

iz'ukoyh 10.6 (,sfPNd)

2. eku yhft, O, o`Ùk dk osQUæ gSA rc nks thokvksa osQ yac&v/Zd leku gksaxs vkSj O ls gksdj

tk;saxsA ekuyhft, r f=kT;k gS] rc r2 = 

2
11

2

 
 
 

 + x2 = 

2

25
(6 )

2
x

  + − 
 

, tgk¡ x, 11 lseh dh

yackbZ okyh thok ij O ls Mkys x, yac dh yackbZ gSA blls x = 1 izkIr gksrk gS] vr%

r = 
5 5

2
 cm 3. 3 cm

4. eku yhft, ∠ AOC = x vkSj ∠ DOE = y gSA eku yhft, ∠ AOD = z, rc ∠ EOC = z vkSj
x + y + 2z = 360°.

∠ ODB = ∠ OAD + ∠ DOA = 90° – 
1

2
 z + z = 90° + 

1

2
 z rFkk ∠ OEB = 90° + 

1

2
z

8. ∠ ABE = ∠ AD E, ∠ ADF = ∠ ACF = 
1

2
 ∠ C

blfy, ∠ EDF =∠ ABE + ∠ ADF = 
1

2
 (∠ B + ∠ C) = 

1

2
 (180° – ∠ A) = 90° – 

1

2
 ∠ A

9. iz'ukoyh 10.2 osQ iz'u 1 vkSj izes; 10.8 dk iz;ksx dhft,A

10. eku yhft, ∠ A dk dks.k&v/Zd ∆ ABC osQ v/ZòÙk dks D ij dkVrk gSA DC vkSj DB dks feykb,A

rc ∠ BCD = ∠ BAD = 
1

2
 ∠ A vkSj ∠ DBC = ∠ DAC = 

1

2
 ∠ A. blfy,, ∠ BCD =

∠ DBC ;k DB = DC. vr% D, BC osQ yac&v/Zd ij fLFkr gksrk gSA

iz'ukoyh 12.1

1.
2 23
, 900,3cm

4
a 2.  ̀1650000 3. 220 2 m

4. 221 11cm 5. 9000 cm2 6. 29 15 cm
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iz'ukoyh 12.2

1. 65.5 m2 (yxHkx) 2. 15.2 cm2 (yxHkx) 3. 19.4 cm2 (yxHkx)

4. 12 cm 5. 48 m2 6. 1000 6  cm2, 1000 6  cm2

7. Nk;k I dk {ks=kiQy = Nk;k II dk {ks=kiQy = 256 cm2 vkSj Nk;k III dk {ks=kiQy = 17.92 cm2

8. `705.60 9. 196 m2

[vkÑfr nsf[k,A ∆ BEC = 84 m2, BM dh Å¡pkbZ Kkr dhft,A ]

iz'ukoyh 13.1

1. (i) 5.45 m2 (ii) `109 2. ` 555 3. 6 m 4. 100 b±V

5. (i) ?kukdkj cDl dk ik'oZ i`"B {ks=kiQy] 40 cm2 cM+k gSA

(ii) ?kukdkj cDl dk dqy i`"B {ks=kiQy 10 cm2 cM+k gSA

6. (i) dkap dk 4250 cm2 (ii) iQhrk dk 320 cm [lHkh dksjksa dk ;ksxiQy ifjdfyr
dhft, (12 dksjksa esa 4 yEckb;k¡] 4 pkSM+kbZ;k¡ vkSj 4 Å¡pkbZ;k¡ gS)]

7. `2184 8. 47 m2

iz'ukoyh 13.2

1. 2 cm 2. 7.48 m2 3. (i) 968 cm2 (ii) 1064.8 cm2 (iii) 2038.08 cm2

[,d ikbi dk dqy i`"B&{ks=kiQy (var% ofØr i`"B {ks=kiQy + ckg~; ofØr i`"B {ks=kiQy + nks
vkèkkjksa dk {ks=kiQy) gSA izR;sd vk/kj] π (R2 – r2) }kjk fn, x, {ks=kiQy okyk ,d oy; gS] tgk¡
R = ckg~; f=kT;k vkSj r = var% f=kT;kA

4. 1584 m2 5. `68.75 6. 1 m

7. (i) 110 m2 (ii) `4400 8. 4.4 m2

9. (i) 59.4 m2 (ii) 95.04 m2

[eku yhft, iz;qDr bLikr dk okLrfod {ks=kiQy x m2 gSA D;ksafd okLrfod :i esa iz;qDr bLikr
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dk 
1

12
 Hkkx O;FkZ pyk x;k gS] blfy, Vadh esa iz;qDr bLikr dk {ks=kiQy = x dk 

11

12
. bldk vFkZ

;g gS fd iz;qDr bLikr dk okLrfod {ks=kiQy = 
212

87.12m
11

× ]

10. 2200 cm2; csyu dh Å¡pkbZ (30 + 2.5 + 2.5) cm gksuh pkfg,A

11. 7920 cm2

iz'ukoyh 13.3

1. 165 cm2 2. 1244.57 m2 3. (i) 7 cm (ii) 462 cm2

4. (i) 26 m (ii) ̀ 137280 5. 63 m 6. `1155

7. 5500 cm2 8. ` 384.34 (yxHkx)

iz'ukoyh 13.4

1. (i) 1386 cm2 (ii) 394.24 cm2 (iii) 2464 cm2

2. (i) 616 cm2 (ii) 1386 cm2 (iii) 38.5 m2

3. 942 cm2 4. 1 : 4 5. `27.72

6. 3.5 cm 7. 1 : 16 8. 173.25 cm2

9. (i) 4πr2 (ii) 4πr2 (iii) 1 : 1

iz'ukoyh 13.5

1. 180 cm3 2. 135000 yhVj 3. 4.75 m 4. `4320 5. 2 m

6. 3 fnu 7. 16000 8. 6 cm, 4 : 1 9. 4000 m3

iz'ukoyh 13.6

1. 34.65 yhVj

2. 3.432 kg [ikbi dk vk;ru = πh × (R2 – r2), tgk¡ R ckg~; f=kT;k gS vkSj r var% f=kT;k gSA ]

3. csyu dh /kkfjrk 85 cm3 vf/d gSA

4. (i) 3 cm (ii) 141.3 cm3

5. (i) 110 m2 (ii) 1.75 m (iii) 96.25 kl 6. 0.4708 m2

7. ydM+h dk vk;ru = 5.28 cm3, xzsiQkbV dk vk;ru = 0.11 cm3.

8. 38500 cm3 ;k 38.5 yhVj lwiA
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iz'ukoyh 13.7

1. (i) 264 cm3 (ii) 154 cm3 2. (i) 1.232 l (ii)
11

35
l

3. 10 cm 4. 8 cm 5. 38.5 kl

6. (i) 48 cm (ii) 50 cm (iii) 2200 cm2 7. 100π cm3 8. 240π cm3; 5 : 12

9. 28.875 m3, 99.825 m2

iz'ukoyh 13.8

1. (i) 1437 
1

3
 cm3 (ii) 1.05 m3 (yxHkx)

2. (i) 11498 
2

3
 cm3 (ii) 0.004851 m3 3. 345.39 g (yxHkx) 4.

1

64

5. 0.303L (yxHkx) 6. 0.06348 m3 (yxHkx)

7.
2

179
3

cm3 8. (i) 249.48 m2 (ii) 523.9 m3 (yxHkx) 9. (i) 3r (ii) 1 : 9

10. 22.46 mm3 (yxHkx)

iz'ukoyh 13.9 (,sfPNd)

1. `6275

2. `2784.32 (yxHkx) [flYoj isaV dh ykxr dk ifjdyu djrs le; xksys osQ ml Hkkx dks ?kVkuk
u Hkwfy, tks vk/kjksa ij fVdk gqvk gSA] 3. 43.75%

iz'ukoyh 14.1

1. vius nSfud dk;ks± ls ,df=kr fd, tkus okys vkadM+ksa osQ ikap mnkgj.k ;s gSa %

(i) viuh d{kk esa Nk=kksa dh la[;kA

(ii) vius fo|ky; esa ia[kkas dh la[;kA

(iii) fiNys nks o"kks± osQ ?kj dh fctyh dk fcyA

(iv) Vsyhfotu ;k lekpkj i=kksa ls izkIr pquko osQ ifj.kkeA

(v) 'kSf{kd losZ{k.k ls izkIr lk{kjrk nj osQ vkadM+sA

fiQj Hkh vki ;g ns[k ldrs gSa fd vkSj Hkh vusd vyx&vyx mÙkj gks ldrs gSaA

2. izkFkfed vkadM+k % (i), (ii) vkSj (iii), xkS.k vkadM+k % (iv) vkSj (v)
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iz'ukoyh 14.2

1. jDr lewg Nk=kksa dh la[;k

A 9

B 6

O 12

AB 3

dqy ;ksx 30

vf/d lkekU; –  O , lcls fojy –  AB

2. (km esa) feyku fpg~u ckjackjrk
(nwjh)

  0 - 5 |||| 5

  5 - 10 |||| |||| | 11

10 - 15 |||| |||| | 11

15 - 20 |||| |||| 9

20 - 25 | 1

25 - 30 | 1

30 - 35 || 2

dqy ;ksx 40

3. (i) lkis{k vkæZrk (% esa) ckjackjrk

84 - 86 1

86 - 88 1

88 - 90 2

90 - 92 2

92 - 94 7

94 - 96 6

96 - 98 7

98 - 100 4

dqy ;ksx 30

(ii) D;ksafd lkis{k vkæZrk vf/d gS] vr% ,slk izrhr gksrk gS fd vk¡dM+s o"kkZ osQ ekSle esa fy,
x, gSaA

(iii) ifjlj = 99.2 – 84.9 = 14.3
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4. (i) yackbZ (cm eas) ckjackjrk

150 - 155 12

155 - 160 9

160 - 165 14

165 - 170 10

170 - 175 5

dqy ;ksx 50

(ii) Åij dh lkj.kh ls ,d fu"d"kZ ge ;g fudky ldrs gSa fd 50% ls vf/d Nk=kksa dh yackbZ
165 cm ls de gSA

5. (i) (ppm) esa lYiQj MkbZ&vkDlkbM ckjackjrk
dk lkaæ.k

0.00 - 0.04 4

0.04 - 0.08 9

0.08 - 0.12 9

0.12 - 0.16 2

0.16 - 0.20 4

0.20 - 0.24 2

dqy ;ksx 30

(ii) 8 fnuksa rd lYiQj MkbZ&vkDlkbM dk lkaæ.k 0.11 ppm ls vf/d FkkA

6. fljksa dh la[;k ckjackjrk

0 6

1 10

2 9

3 5

dqy ;ksx 30
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7. (i) vad ckjackjrk

0 2

1 5

2 5

3 8

4 4

5 5

6 4

7 4

8 5

9 8

dqy ;ksx 50

(ii) lcls vf/d ckj vkus okys vad 3 vkSj 9 gSaA lcls de ckj vkus okys vad 0 gSA

8. (i) ?kaVksa dh la[;k ckjackjrk

 0 - 5 10

  5 - 10 13

10 - 15 5

15 - 20 2

dqy ;ksx 30

(ii) 2 cPps

9. cSVªh dk thou&dky ckjackjrk
(o"kks± esa)

2.0 - 2.5 2

  2.5 - 3.0 6

3.0 - 3.5 14

3.5 - 4.0 11

4.0 - 4.5 4

4.5 - 5.0 3

dqy ;ksx 40
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iz'ukoyh 14.3

1. (ii) iqu#Riknh LokLF; voLFkk

3. (ii) ikVhZ A 4. (ii) gk¡ ckjackjrk cgqHkqt (iii) ugha 5. (ii) 184

8. vk;q (o"kks± esa) ckjackjrk pkSM+kbZ vk;r dh yackbZ

1 - 2 5 1
5

1 5
1

× =

2 - 3 3 1
3

1 3
1

× =

3 - 5 6 2
6

1 3
2

× =

5 - 7 12 2
12

1 6
2

× =

7 - 10 9 3
9

1 3
3

× =

10 - 15 10 5
10

1 2
5

× =

15 - 17 4 2
4

1 2
2

× =

vc bu yackbZ;ksa ls vki vk;r fp=k [khap ldrs gSaA

9. (i) v{kjksa dh la[;k ckjackjrk varjky dh vk;r dh
pkSM+kbZ yackbZ

1 - 4 6 3
6

2 4
3

× =

4 - 6 30 2
30

2 30
2

× =

6 - 8 44 2
44

2 44
2

× =

8 - 12 16 4
16

2 8
4

× =

12 - 20 4 8
4

2 1
8

× =

vc] vk;r fp=k [khafp,A
(ii) 6 - 8
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iz'ukoyh 14.4

1. ekè; = 2.8; ekfè;dk = 3; cgqyd = 3

2. ekè; = 54.8; ekfè;dk = 52; cgqyd = 52

3. x = 62 4. 14

5. 60 dkexkjksa dk ekè; osru ̀  5083.33 gSA

iz'ukoyh 15.1

1.
24

30
 vFkkZr~ 

4

5
2. (i)

19

60
(ii)

407

750
(iii)

211

1500
3.

3

20
4.

9

25

5. (i)
29

2400
(ii)

579

2400
(iii)

1

240
(iv)

1

96
(v)

1031

1200
6. (i) 

7

90
(ii)

23

90

7. (i)
27

40
(ii)

13

40
8. (i)

9

40
(ii)

31

40
(iii) 0 11.

7

11
12.

1

15
13.

1

10

iz'ukoyh A1.1

1. (i) lnk vlR;A ,d o"kZ esa 12 eghus gksrs gSaA

(ii) lafnX/ % ,d fn, gq, o"kZ esa nhokyh 'kqØokj dks iM+ ldrh gS vkSj ugha Hkh iM+ ldrh gSA

(iii) lafnX/ % o"kZ esa dHkh&dHkh exknh esa rkieku 26° gks ldrk gSA

(iv) lnk lR;

(v) lnk vlR; % dqÙks mM+ ugha ldrs gSaA

(vi) lafnX/ % ,d yhi o"kZ esa iQjojh 29 fnu dk gksrk gSA

2. (i) vlR;A ,d prqHkqZt osQ var% dks.kksa dk ;ksx 360° gksrk gSA

(ii) lR; (iii) lR; (iv) lR;

(v) vlR;A mnkgj.k osQ fy, 7 + 5 = 12 tks ,d fo"ke la[;k ugha gSA

3. (i) 2 ls cM+h lHkh vHkkT; la[;k,¡ fo"ke gksrh gSaA

(ii) izkÑr la[;k dk nksxquk lnSo le gksrk gSA

(iii) fdlh Hkh x > 1 osQ fy,] 3x + 1 > 4

(iv) fdlh Hkh x ≥ 0 osQ fy, x3 ≥ 0

(v) ,d leckgq f=kHkqt esa ekfè;dk dks.k&v/Zd Hkh gksrh gSA
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iz'ukoyh A1.2

1. (i) ekuo es#naM okys gksrs gSaA (ii) ugha] fnus'k vius cky fdlh vU; fnu Hkh dVok ldrk
FkkA (iii) xqyx dh yky thHk gSA (iv) ge ;g fu"d"kZ fudky ysrs gSa fd xVj dh liQ+kbZ rqjar
gks tkuh pkfg,A (v) ;g vko';d ugha gS fd iw¡N okys lHkh tkuoj dqÙks gh gksaA mnkgj.k osQ
fy,] cSy] canj tSls tkuojksa dh iw¡N gksrh gS] ijUrq os dqÙks ugha gSaA

2. vc vkidks myVdj B vkSj 8 dks ns[kuk gksrk gSA ;fn nwljh vksj B ij ,d le la[;k gks] rks
fu;e Hkax gks tkrk gSA blh izdkj] ;fn nwljh vksj 8 ij ,d Loj gks] rks fu;e Hkax gks tkrk gSA

iz'ukoyh A1.3

1. rhu laHko datDpj ;s gSa :

(i) fdUgha Hkh rhu Øekxr le la[;kvksa dk xq.kuiQy le gksrk gSA (ii) fdUgha Hkh rhu Øekxr
le la[;kvksa dk xq.kuiQy] 4 ls HkkT; gksrk gSA (iii) fdUgha Hkh rhu Øekxr le la[;kvksa dk
xq.kuiQy 6 ls HkkT; gksrk gSA

2. iafDr 4: 1 3 3 1 =113; iafDr 5: 1 4 6 4 1=114; iafDr 4 vkSj iafDr 5 ij datDpj ykxw gksrk gSA
ugha] D;ksafd 115 ≠ 15101051.

3. T
4
 + T

5
 =25 = 52 ; T

n – 1
 + T

n
 = n2.

4. 1111112 = 12345654321 ; 11111112 = 1234567654321

5. fo|kFkhZ dk viuk mÙkjA mnkgj.k osQ fy,] ;wfDyM dh vfHk/kj.kk,¡A

iz'ukoyh A1.4

1. (i) leku dks.k] ijUrq vyx&vyx Hkqtkvksa okys dksbZ Hkh nks f=kHkqt gks ldrs gSA

(ii) leHkqt dh Hkqtk,¡ rks cjkcj gksrh gSa] ijUrq ;g oxZ ugha Hkh gks ldrk gSA

(iii) vk;r osQ dks.k cjkcj gksrs gSa] ijUrq ;g oxZ ugha Hkh gks ldrk gSA

(iv) a = 3 vkSj b = 4 ij dFku lR; ugha gSA

(v) n = 11 ij 2n2 + 11 = 253 tks vHkkT; ugha gSA

(vi) n = 41 ij n2 – n  + 41 vHkkT; ugha gSA

2. fo|kFkhZ dk viuk mÙkjA

3. ekuk x  rFkk y  nks fo"ke la[;k,a gSaA rc x = 2m +1, tgk¡ m ,d izkÑr la[;k gS rFkk y = 2n + 1,

tgk¡ n Hkh ,d izkÑr la[;k gSA

x + y = 2 (m + n + 1)A blfy,, x + y nks ls HkkT; gS rFkk le gSA

4. iz'u 3 nsf[k,A xy = (2m + 1)(2n + 1) = 2 (2mn + m + n) + 1.

vr% xy, 2 ls HkkT; ugha gSA blfy, ;g fo"ke gSA
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5. eku yhft, 2n, 2n + 2 vkSj 2n + 4 rhu Øekxr le la[;k,¡ gSaA rc budk ;ksx 6(n + 1) gS tks
fd 6 ls HkkT; gSA

7. (i) eku yhft, ewy la[;k n gSA rc ge fuEufyf[kr lafØ;k,¡ djrs gSaA

n → 2n → 2 n + 9 → 2 n +  9 + n = 3n + 9 → 
 

3 9

3

n +
 = n + 3 → 

 
n + 3 + 4 = n + 7 →

n + 7 – n = 7

(ii) è;ku nhft, fd 7 × 11 × 13 = 1001. dksbZ Hkh rhu vadksa okyh la[;k] eku yhft, abc

yhft,A rc abc × 1001 = abcabc. vr% N% vadksa okyh abcabc, 7, 11 vkSj 13 ls HkkT; gSA

iz'ukoyh A2.1

1. pj.k 1: lw=k.k :

izklafxd dkjd gS daI;wVj dks fdjk, ij ysus dh vof/ vkSj gesa nh xbZ nks ykxrA ge ;g eku
ysrs gSa fd daI;wVj dks [kjhnus ;k fdjk, ij ysus ij ykxr esa dksbZ lkFkZd ifjorZu ugha gksrkA
vr% ge fdlh Hkh ifjorZu dks vizklafxd eku ysrs gSaA ge ;g Hkh eku ysrs gSa fd lHkh czkaM
osQ daI;wVj vkSj ihf<+;k¡ leku gSa vFkkZr~ ;s varj Hkh vizklafxd gSaA

x efguksa osQ fy, daI;wVj dks fdjk, ij ysus ij #- 2000 x  dk [kpZ vkrk gSA ;fn ;g jkf'k daI;wVj
dh dher ls vf/d gS] rks daI;wVj [kjhnuk gh mÙke gksxkA vr% lehdj.k ;g gksrk gSA

2000 x = 25000 (1)

pj.k 2 : gy : (1) gy djus ij, x = 
25000

2000
 = 12.5

pj.k 3 : fuoZpu : D;ksafd 12.5 eghus ckn daI;wVj dks fdjk, ij ysus ij ykxr vf/d vkrh gSA
vr% daI;wVj [kjhnuk gh lLrk rc iM+sxk] tcfd bldk iz;ksx vki 12 eghus ls vf/d vof/
osQ fy, djuk pkgrs gSaA

2. pj.k 1 : lw=k.k : ge ;gk¡ ;g eku ysxsa fd dkj vpj pky ls py jgh gSA vr% pky esa gq,
fdlh Hkh ifjorZu dks vlaxr ekuk tk,xkA ;fn dkjsa x ?kaVs osQ ckn feyrh gSa] rks igyh dkj A
ls 40x fd-eh- dh nwjh r; djsxh vkSj nwljh dkj 30x fd-eh- dh nwjh r; djsxhA vr% ;g A ls
(100 – 30x) fd-eh- dh nwjh r; djsxhA vr% lehdj.k gksxk 40x = 100 – 30x, vFkkZr~ 70x = 100.

pj.k 2 : gy : lehdj.k gy djus ij x = 
100

70
 izkIr gksrk gSA

pj.k 3 : fuoZpu : 
100

70
 yxHkx 1.4 ?kaVk gS vr% dkjsa 1.4 ?kaVs ckn feysaxhA

3. pj.k 1 : lw=k.k : d{kk esa i`Foh dh ifjØek dj jgs pkan dh pky ;g gS

d{kk dh yca kbZ

fy;k x;k le;
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pj.k 2 : gy : D;ksafd d{kk yxHkx òÙkh; gS] blfy, yackbZ 2 × π × 384000 km = 2411520 km

,d d{kk dks iwjk djus esa paæek 24 ?kaVs ysrk gSA

vr% pky = 
2411520

24
 = 100480 km/h

pj.k 3 : fuoZpu : pky 100480 km/h gSA

4. lw=k.k : ;g dYiuk dj yh xbZ gS fd fcy esa varj gksus dk dkj.k osQoy okVj ghVj dk iz;ksx
gSA

eku yhft, okVj ghVj osQ bLrseky gksus dk vkSlr le; = x ?kaVk

okVj ghVj osQ bLrseky osQ dkj.k izfr efgus varj = ̀ 1240 – ̀ 1000 = ̀ 240

,d ?kaVs osQ fy, okVj ghVj dk bLrseky dh ykxr = `8

So, the cost of using the water heater for 30 days = 8 × 30 × x

vr% 30 fnuksa rd okVj ghVj dk bLrseky djus dh ykxr = fcy esa varj

blfy,] 240x = 240

gy : bl lehdj.k ls gesa x = 1 izkIr gksrk gSA

fuoZpu : D;kasfd x = 1, blfy, vkSlru izfr fnu 1 ?kaVs rd okVj ghVj dk iz;ksx fd;k tkrk gSA

iz'ukoyh A2.2

1. ;gk¡ ge fdlh fo'ks"k gy ij ppkZ ugha djsaxsA vki ;gk¡ fiNys mnkgj.k esa iz;qDr fof/ dk ;k
fdlh vU; mi;qDr fof/ dk iz;ksx dj ldrs gSaA

iz'ukoyh A2.3

1. ge ;g igys crk pqosQ gSa fd okLrfod thou ls tqM+h fLFkfr;ksa esa lw=k.k Hkkx C;kSjsokj gks ldrk
gSA ge 'kCn leL;kvksa esa mÙkj dks O;Dr ugha djrsA blosQ vfrfjDr bl 'kCn leL;k dk ,d
lgh mÙkj gksrk gSA vko';d ugha gS fd ;g okLrfod thou ls tqM+h fLFkfr;k¡ gh gksaA

2. egRoiw.kZ dkjd (ii) vkSj (iii)A ;gk¡ (i) ,d egRoiw.kZ dkjd ugha gS] ;|fi bldh csph xbZ okguksa
dh la[;k dks izHkkfor Hkh dj ldrk gSA
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