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egÙoiw.kZ funsZ'k
1. ijh{kk iqfLrdk ds bl i"̀B ij vko';d fooj.k uhys@dkys ckWy IokbaV isu ls rRdky HkjsaA isfUly dk iz;ksx fcYdqy oftZr

gSA

2. mÙkj i=k bl ijh{kk iqfLrdk ds vUnj j[kk gSA tc vkidks ijh{kk iqfLrdk [kksyus dks dgk tk, rks mÙkj i=k fudky dj
lko/kkuhiwoZd fooj.k HkjsaA

3. ijh{kk dh vof/k 3  ?kaVs gSA

4. bl ijh{kk iqfLrdk esa 90 iz'u gSA vf/kdre vad 360 gSA

5. bl ijh{kk iqfLrdk es rhu Hkkx A, B, C gSA ftlds izR;sd Hkkx esa HkkSfrd foKku] jlk;u foKku ,oa xf.kr ds 30 iz'u
gSA vkSj lHkh iz'uksa ds vad leku gSA izR;sd iz'u ds lgh mÙkj ds fy, 4 ¼pkj½ vad fu/kkZfjr fd;s x;s gSA

6. vH;kfFkZ;ksa dks izR;sd lgh mÙkj ds fy, mijksDr funsZ'ku la[;k 5  ds funsZ'kkuqlkj ekDlZ fn;s tk,axsA izR;sd iz'u ds xyr
mÙkj ds fy;s ¼ oka Hkkx fy;k tk;sxkA ;fn mÙkj iqfLrdk esa fdlh iz'u dk mÙkj ugha fn;k x;k gks rks dqy izkIrkad ls dksbZ
dVkSrh ugha fd tk;sxhA

7. çR;sd iz'u dk dsoy ,d gh lgh mÙkj gSA ,d ls vf/kd mÙkj nsus ij mls xyr mÙkj ekuk tk;sxk vkSj mijksDr funsZ'k
6 ds vuqlkj vad dkV fy;s tk;saxsA

8. mÙkj i=k ds i"̀B&1 ,oa iz"B&2 ij okafNr fooj.k ,oa mÙkj vafdr djus gsrq dsoy uhys@dkys ckWy IokbaV isu dk gh iz;ksx
djsaA isfUly dk iz;ksx fcYdqy oftZr gSA

9. ifj{kkFkhZ }kjk ijh{kk d{k@gkWy esa izos'k dkMZ ds vykok fdlh Hkh izdkj dh ikB~; lkexzh] eqfnzr ;k gLrfyf[kr dkxt dh
ifpZ;k¡] istj eksckbZy Qksu ;k fdlh Hkh izdkj ds bysDVªkWfud midj.kksa ;k vU; izdkj dh lkexzh dks ys tkus ;k mi;ksx djus
dh vuqefr ugha gSA

10. jQ dk;Z ijh{kk iqfLrd esa dsoy fu/kkZfjr txg ij gh dhft,A ;g txg izR;sd i"̀B ij uhps dh vkSj iqfLrdk ds var esa
3 i"̀Bksa ij nh xbZ gSA

11. ijh{kk lekIr gksus ij] ijh{kkFkhZ d{k@gkWy NksM+us ls iwoZ mÙkj i=k d{k fujh{kd dks vo'; lkSi nsaA ijh{kkFkhZ vius lkFk bl
ijh{kk iqfLrdk dks ys tk ldrs gSaA

12. bl iqfLrdk dk ladsr P gSA ;g lqfuf'pr dj ysa fd bl iqfLrdk dk ladsr] mÙkj i=k ds i"̀B&2 ij Nis ladsr ls feyrk
gSA vxj ;g fHkUu gks rks ijh{kkFkhZ nwljh ijh{kk iqfLrdk vkSj mÙkj i=k ysus ds fy, fujh{kd dks rqjUr voxr djk,¡A

13. mÙkj i=k dks u eksM+sa ,oa u gh ml ij vU; fu'kku yxk,¡A
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PART A � HkkSfrd foKku (PHYSICS)

1. yEckbZ L, nzO;eku M vkSj vuqizLFk ifjPNsn {ks=kQy A okys ,d leku csyu dks bldh yEckbZ Å /okZ/kj j[krs gq, ,d

nzO;ekufoghu dekuh }kjk ,d fu;r fcanq ls bl izdkj yVdk;k x;k gS fd lkE;koLFkk fLFkfr esa bldk vk/kk Hkkx ?kuRo 

ds nzo esa Mwck jgsaA tc ;g lkE;koLFkk esa gSa] rc dekuh esa foLrkj x
0
 gS :

(1) 
k

Mg
(2) 







 

M
LA

�1
k

Mg
(3) 







 

M2
LA

�1
k

Mg
(4) 







 


M
LA

1
k

Mg

Sol. kx
0
 + F

B
 = mg

kx
0
 + 

2
L

Ag = Mg

  x
0
 = 

k
2

LAg
Mg




     = 






 


M2
LA

1
k

Mg

 Ans (3)

2. yEckbZ �l� dh ,d /kkrq dh NM+ yEckbZ 2l dh ,d Mksjh ls c¡/kh gS vkSj Mksjh ds ,d fljs dks fLFkj j[k dj bls dks.kh; pky

ls ?kwf.kZr fd;k tkrk gSA ;fn {ks=k esa ,d Å /okZ/kj pqEcdh; {ks=k �B� gS] rc NM+ ds fljksa ij iszfjr fo|qr okgd cy gS :

(1) 
2

lB2 2


(2) 
2

lB3 2


(3) 
2

lB4 2


(4) 
2

lB5 2


Sol. e =  




3

2

Bdx)x(  = B 
2

])2()3[( 22
 

= 
25B

2


Ans. (4)
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3. bl iz'u esa izdFku ,oa izdFku fn;s gq;s gSaA izdFkuksa ds i'pkr~ fn;s x;s pkj fodYiksa esa ls] ml fodYi dks pqfu;s tks fd

nksuks izdFkuksa dk loksZÙke o.kZu djrk gSA

izd Fku -  : pky ls xfr'khy nzO;eku m dk ,d fcanq d.k fLFkj nzO;eku M ds ,d fcUnq d.k ls la?kê djrk gSA ;fn

lEHko vf/kdre Å tkZ {k; fn;k tkrk gS 









2m
2
1

�  ls] rc � = 








mM
m

.

izd Fku -  : vf/kdre Å tkZ {k; rHkh gksrk gS tc la?kê ds ifj.kkeLo:i d.k ,d nwljs ls fpid tkrs gSA

(1) izdFku- lR; gS] izdFku-lR; gSA izdFku- izdFku-dh lgh O;k[;k djrk gSA

(2) izdFku- lR; gS] izdFku-  lR; gSA izdFku- izdFku-dh lgh O;k[;k ugha djrk gSA

(3) izdFku- lR; gSa] izdFku-  vlR; gSA

(4) izdFku- vlR; gS] izdFku-  lR; gSA

Sol. vf/kdre Å tkZ gkfu = 
)Mm(2

P
m2

P 22




         =  



















 Mm
M

mv
2
1

)Mm(
M

m2
P 2

2













Mm
M

f

vr% oDrO; -1 xyr gS rFkk oDrO; 2 lgh gSA vr%
Ans (4)

4. fuokZr esa fo|qr'khyrk dk foeh; lw=k [ 0
] ls fpfUgr fd;k tkrk gSA ;fn M = nzO;eku, L = yEckbZ, T = le; vkSj A =

fo|qr /kkjk] rc :
(1) [ 0

] = [M�1 L�3 TT2 A] (2) [ 0
] = [M�1 L�3 TT4 A2]

(3) [ 0
] = [M�1 L2 TT�1 A�2] (4) [ 0

] = [M�1 L2 TT�1 A]

Sol. F = 2
21

0 R

qq
4

1



0
 = 2

21

FR4

qq



Hence  

 = 2

2

m.N

C
 = 22

2

L.MLT

]AT[
  = [M�1 L�3 T4A2]

Ans. (2)

5. ,d  iz{ksI; d ks ,d  izkjfEHkd  osx  j�2i�   m/s, fn;k t krk gS] t gk¡ i�  iF̀oh d s lkFk gS vkSj j�  Å /okZ/kj ijA ;fn

g = 10 m/s2, rc iz{ksi iFk d k lehd j.k gS :
(1) y = x � 5x2 (2) y = 2x � 5x2 (3) 4y = 2x � 5x2 (4) 4y = 2x � 25x2

Sol. j�2i�v 


 x = t ...(i)

y = 2t � 
2
1

(10t2) ...(ii)

From (i) and (ii)
y = 2x � 5x2

Hence Ans (2)
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6. ,d efUnr nksfy=k dk vk;ke 5s esa vius ewy ifjek.k ls ?kVdj ewy ifjek.k dk 0.9 xquk gks tkrk gSA ,d vkSj 10s esa

;g ?kVdj ewy ifjek.k dk  xquk gks tk,xk] tgk¡ dk eku gS %
(1) 0.7 (2) 0.81 (3) 0.729 (4) 0.6

Sol. A = A
0

m2
bt

e

5 lSd.M i'pkr~

0.9A
0
 = A

0
 

b(5)
2me



...(i)

vkSj 10 lSd.M  i'pkr~

A = A
0

b(15)
2me


...(ii)

lehdj.k (i) rFkk (ii) ls
A = 0.729 A

0
Hence Ans. (3)

7. nks la/kkfj=k C
1
 ,oa C

2
 Øe'k% 120 V ,oa 200 V ij vkosf'kr fd;s x;s gSA ;g ik;k tkrk gS fd mUgs ,d nwljs ls tksM nsus

ij izR;sd ij foHko 'kwU; fd;k tk ldrk gSaA rc :
(1) 5C

1
 = 3C

2
(2) 3C

1
 = 5C

2
(3) 3C

1
 + 5C

2
 = 0 (4) 9C

1
 = 4C

2

Sol.

la;kstu ds i'pkr~ foHko 'kwU; gksus ds fy,
120C

1
 = 200 C

2

     3C
1
 = 5C

2

Ans. (2)

8. yEckbZ 1.5 m dk ,d lksuksekih rkj LVhy dk cuk gSA blesa ,d ruko 1% dh izR;koLFk fod f̀r mRiUu djrk gSA ;fn LVhy

ds ?kuRo vkSj izR;kLFkrk xq.kkad Øe'k% 7.7 × 103 kg/m3 vkSj 2.2 × 1011 N/m2  gSa rc LVhy ds rkj dh ewy vkof̀r D;k gS\
(1) 188.5 Hz (2) 178.2 Hz (3) 200.5 Hz (4) 770 Hz

Sol. f = Ad
T

2
1T

2
1

2
v








rFkk Y = 




A
T

  





Y
A
T

 f = 
1 y
2 d



 

 = 1.5m, 



 = 0.01, d = 7.7 × 103 kg/m3

y = 2.2 × 1011 N/m2

gy djus ds i'pkr~

f = 
3

10
7
2 3

  Hz

f  178.2 Hz
Ans. (2)
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9. f=kT;k 0.3 cm dk ,d oÙ̀kh; ywi ,d dkQh cMs+ f=kT;k 20 cm ds oÙ̀kh; ywi ds lekUrj j[kk gSA NksVs ywi dk dsUnz cMs

ywi ds v{k ij gSA muds dsUnzks ds chp nwjh 15 cm gSA ;fn NksVs ywi ls 2.0 A dh /kkjk izokfgr gksrh gS] rc cMs ywi ls lEcf}r

¶yDl gS :

(1) 9.1 × 10�11 oscj (2) 6 × 10�11 oscj

(3) 3.3 × 10�11 oscj (4) 6.6 × 10�9 oscj

Sol.  22

22
0

)15.0()2.0(2

)1020)(2(






 ×  (0.3×10�2) 2

gy djus ij
=  9.216 × 10�11

9.2 × 10�11 weber
Ans (1)

10. ,d le&mÙky ysUl dk O;kl 6 cm gS vkSj dsUnz ij eksVkbZ 3 mm gSA ;fn ysUl ds inkFkZ esa izdk'k dh pky 2 × 108 m/

s gS] rc ysUl dh Qksdl yEckbZ gS :
(1) 15 cm (2) 20 cm (3) 30 cm (4) 10 cm

Sol.
2
3

n 

     32 + (R � 3mm)2 = R2

 32 + R2 � 2R(3mm) + (3mm)2  = R2

R 15 cm



















15

1
1

2

3

f

1
  f = 30cm

Ans (3)

11. nzO;eku M ,oa f=kT;k R ds ,d xzg ds i"̀B ls nzO;eku m ds ,d mixzg dks 2R Å ¡pkbZ ij oÙ̀kh; d{k esa ykUp djus ds

fy;s U;wure Å tkZ vko';d gS %

(1) 
R6

GmM5
(2) 

R3
GmM2

(3) 
R2

GmM
(4) 

R3
GmM

Sol. R6
GMm

1
2
1

R3
GMm

R3
GMm

R3
GM

m
2
1

R3
GMm

mv
2
1

E 2
0f













R
GMm

Ei


 + K

E
i
 = E

f

R6
GMm5

K 

Ans (1)
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12. ,d Mk;ksM lalwpd dks] 250 fidks QSjM okys la/kkfj=k dks 100 fdyks vksge  ds yksM izfrjks/k ds lkFk lekUrj Øe esa yxkdj]

60% ekMqys'ku okyh vk;ke ekMqyd rjax dk irk yxkus esa iz;qDr fd;k x;k gSA blds }kjk vf/kdre ekMqfyr vkof̀r ftls

Kkr fd;k tk ldrk gS %
(1) 10.62 MHz (2) 10.62 kHz (3) 5.31 MHz (4) 5.31 kHz

Sol.
RC

D

Signal

 = RC  = 100 × 103 × 250 × 10�12 sec
=  2.5 × 107  × 10�12 sec
= 2.5 × 10�5  sec

og mPPkre vkof̀r ftls lguh; fod f̀r ds lkFk lalqfpr fd;k tk ldrk gS] gksxhA

Hz
105.26.02

1
RCm2

1
f

5
a







=  Hz
2.125

10100 4





= 
410

2.1
4 




 Hz

= 10.61 KHz

bl 'krZ dks fuEu 'krZ dks vkjksfir djds izkIr dj ldrs gS ;g 'krZ gS fd la/kkfjr oksYVst ds {k; dh nj ekWMwfyr flXuy

ds mi;qDRkkZ lalqpu ds fy, ekWMwfyr flaXuy oksYVst dh {k; dh nj ls de ;k cjkcj gksxh
Ans  (2)

13. ,d rhozrk 
0
 dh v/kzqfor izdk'k dk iqat ,d iksyjk;M A ls xqtkjk tkrk gS vkSj fQj mls ,d nwljs iksyjk;M B ls xqtkjk

tkrk gSA B dk eq[; ry A ds eq[; ry ls 45º dk dks.k cukrk gSA fuxZr izdk'k dh rhozrk gS %
(1) 

0
(2) 

0
/2 (3) 

0
/4 (4) 

0
/8

Sol. rhozrkvksa ds e/; lEcU/k gSA


R
 = 







 

2
0

cos2 (45°) = 
42

1
2

00 




Ans. (3)
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14. ,d dejs dh lIykbZ oksYVrk 120 V gSA yhM ds rkjksa dk izfrjks/k 6 gSA ,d 60 W cYc igys ls gh ty jgk gSA bl cYc

ds lekUrj esa 240 W dk ghVj tykus ij cYc dh oksYVrk esa fdruh deh vk;sxh ?

(1) zero  'kwU; oksYV (2) 2.9  oksYV

(3) 13.3  oksYV (4) 10.04  oksYV

Sol.
R
V

P
2



60
120120

R


  = 240 

120V

240

R
eq.

 = 240 + 6 = 246 

V
1
 = 120

246
240

  = 117.073 volt

120V

60

Volt66.106120
54
48

V2 

V
1
 � V

2
 = 10.04 Volt

Ans (4)

120Volt

48

15.

mijksDr p-v fp=k ,d vkn'kZ ,d ijek.kqd xSl ds lkFk dk;Z dj jgs ,d bfUtu ds Å "ekxfrd pØ dks n'kkZrk gSA ,d ,dy

pØ esa L=kksr ls yh xbZ Å "ek dh ek=kk gS %

(1) p
0
v

0
(2) 00vp

2

13








(3) 00vp

2

11








(4) 4p

0
v

0

Sol. 0000 VP2
2
5

VP
2
3



=  00VP
2

13

Ans (2)
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16. dks.kh; osx 
0
 ls ?kw.kZu dj jgs nzO;eku m vkSj f=kT;k r ds ,d gwi dks ,d [kqjnwjs {kSfrt ry ij j[kk gSA gwi ds dsUnz dk

izkjfEHkd osx 'kwU; gSA tc ;g fLyi djuk cUn dj ns] rc gwi ds dsUn dk osx D;k gksxk ?

(1) 
4

r 0 (2) 
3

r 0 (3) 
2

r 0 (4) r
0

Sol. 0

R
V

V

mr2
0 
= mvr + mr2 × 

r

v0

 v = 
2

r0

Ans (3)

17. ,d Å /okZ/kj csyukdkj ik=k esa j[kh ,d vkn'kZ xSl ,d nzO;eku M ds Lora=k :i ls xfr'khy fiLVu dks vk/kkj nsrh gSA

fiLVu vkSj csyu ds vuqizLFk ifjPNsn {ks=kQy ,dleku A gSaA tc fiLVu lkE;koLFkk esa gSa] rc xSl dk vk;ru V
0
 gSaa vkSj

bldk nkc P
0 
gSA fiLVu dks blh lkE;koLFkk fLFkfr ls FkksM+k lk foLFkkfir fd;k tkrk gS vkSj fQj NksM+ fn;k tkrk gSA ;g

eku ysa fd fudk; vius ifjos'k ls iw.kZr% jks/kh gSa rc fiLVu bl vkof̀Ùk dh ljy vkorZ xfr djsxk %

(1) 
2
1

 MV

PA

0

0
(2) 

2
1

 
2

00

A

MPV
(3) 

2
1

 
0

0
2

MV

PA 
(4) 

2
1

 
0

0

PA

MV



Sol. 0P
A

Mg
 P

0
V

0
Pv'

x0

xMg  = P
0 
A .............(1) P

0 
Ax

0
= PA(x

0
� x)

eku fiLVu x ls foLFkkfir gksrk gSA 






)xx(

xP
P

0

00

  




















xx

xP
Mg

0

00
A = F

restoring

P
0 
A   





















xx

x
1

0

0
= F

restoring
[ x

0 
� x x

0
 ]

0

0

x

AxP
F




 Mx

AP

2
1

f
0

0


 =  

0

2
0

MV

AP

2
1 



Ans (3)
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18. ;fn /kkrq ds ,d VqdM+s dks rkieku  rd xeZ fd;k tkrk gS vkSj fQj ,d dejs esa] ftldk rkieku 
0 
gS] BaMk gksus fn;k

tkrk gS] rc /kkrq ds rkieku T vkSj le; t ds chp xzkQ blds vR;f/kd lehi gS :

(1) (2) 

(3) (4) 

Sol. U;wVu ds 'khryu ds fu;e ds vuqlkj fodYi (3)  lgh mÙkj gSA

19. bl iz'u esa izdFku  ,oa izdFku fn;s gq;s izdFkuksa ds i'pkr~ fn;s x;s pkj fodYiksa esa ls] ml fodYi dks pqfu;s tks fd

nksuksa izdFkukas dk loksZÙke o.kZu djrk gSA

izd Fku-: jsUt ftruk mPprj gSa] /kkjkekih dk izfrjks/k mruk gh vf/kdrj gSA

izd Fku-: /kkjkekih dh jsUt esa of̀) djus ds fy;s] bl ij vfrfjDr 'kaV dk iz;ksx fd;k tkuk vko';d gSA

(1) izdFku- lR; gS] izdFku-lR; gSA izdFku- izdFku-dh lgh O;k[;k djrk gSA

(2) izdFku- lR; gS] izdFku-  lR; gSA izdFku- izdFku-dh lgh O;k[;k ugha djrk gSA

(3) izdFku- lR; gSa] izdFku-  vlR; gSA

(4) izdFku- vlR; gS] izdFku-  lR; gSA

Sol. izdFku- vlR; gS] izdFku-  lR; gSA
Ans (4)

20. uhps n'kkZ;s x;s ,d LCR ifjiFk esa izkjEHk esa nksuksa fLop [kqys gSaA vc fLop S
1
 dks cUn fd;k tkrk gS] S

2
 dks [kqyk j[kk

tkrk gSA (la/kkfj=k ij vkos'k q gSa vkSj  = RC /kkfjrh;  le; fLFkjkad gSA) fuEufyf[kr esa ls dkSulk dFku lgh gSa ?

(1) cSVjh }kjk fd;k x;k dk;Z izfrjks/kd esa gqbZ Å tkZ {k; dk vk/kk gSA

(2) t = ij q = CV/2

(3) t = 2ij  q = CV (1 � e�2)

(4)  t = 
2


 ij  q = CV (1 � e�1)

Sol. q = CV  (1� et/)
at  t = 2 q = CV (1� e�2)
Ans (3)
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21. nks dyklEc} fcUnq L=kksr S
1
 ,oa S

2
 ,d y?kq nwjh 'd' }kjk ,d nwljs ls nwj gSa tSlk fd fp=k esa n'kkZ;k x;k gSA insZ ij ns[kh

xbZ fÝUtsa gSa :

(1) fcUnq (2) ljy js[kkW,

(3) v)ZoÙ̀k (4) ledsUnzh; oÙ̀k

Sol. ;g ledsUnzh; oÙ̀k gksaxsA
Ans (4)

22. ,d xfr'khy fo|qr pqEcdh; rjax esa pqEcdh; {ks=k dk 'kh"kZ eku 20 nT gSA fo|qr {ks=k lkeF;Z dk 'kh"kZ eku gS :
(1) 3V/m (2) 6V/m (3) 9V/m (4) 12 V/m

Sol. CBE




|C|.|B||E|


  = 20 × 10�9 × 3 × 108

= 6 V/m.
Ans (2)

23. ,d QksVkslSy dh ,uksM oksYVrk fu;r gSA dSFkksM ij vkifrr izdk'k dh rjaxnS/;Z  /khjs&/khjs ifjofrZr dh tkrh gSA QksVkslSy

dh IysV /kkjk  bl izdkj ifjofrZr gksrh gS :

(1) (2) 

(3) (4) 

Sol. tSls tSls  dk eku c<+krs gS] rks  ds fu'fpr eku ds Å ij QksVksbysDVªkWu fudyuk can gks tkrs gSA vr% izdk'k fo|qr/kkjk

'kwU; gks tk;sxhA vr% (4) lgh mÙkj gSA
Ans (4)
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24. ,d LED dh  � V y{k.krk gS :

(1) (2) 

(3) (4) 

Sol. mPp vkof̀r ds fy,] leku /kkjk izkIr djus ds fy, mPPk oksYVrk dh vko';drk gksrh gS vr% (1) lgh mÙkj gSA
Ans (1)

25. ;g eku ysa fd ,d nzo dh cWawn viuh i"̀B Å tkZ esa deh dj okf"ir gksrh gS ftlls fd bldk rkieku vifjofrZr jgrk gSA

;g lEHko gksus ds fy, cWwn dh U;wure~ f=kT;k D;k gksuh pkfg, \ i"̀B ruko T gS] nzo dk ?kuRo  gSA vkSj ok"iu dh xqIr

Å "ek L gSA

(1) L/T (2) L/T  (3) T/L (4) 2T/L

Sol. tc f=kT;k dr ls de gks tkrh gS rc

i"̀B Å tkZ esa deh  = ok"iu ds fy, vko';d Å "ek

 (4rdr) × T × 2 = 4r2dr    r = L
T2


Ans. (4)

26. ,d gkbMªkstu leku ijek.kq esa bysDVªkWu Dok.Ve la[;k n ds Å tkZ Lrj ls ,d nwljs Dok.Ve la[;k (n�1) ds Å tkZ Lrj

ij laØe.k djrk gSA ;fn n>>1, rc mRlftZr fofdj.k dh vkof̀Ùk blds lekuqikrh gS :

(1) 
n
1

(2) 2n

1
(3) 

2
3n

1
(4) 3n

1

Sol. E= h

 = 2 2

E 1 1
k

h (n 1) n

 
  

 
= 22 )1n(n

n2k



 3n

k2
  3n

1

Ans. (4)
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27. ,d f=kHkqtkdkj fizTe ds fy;s fopyu dks.k () vkSj vk;ru dks.k (i) ds chp xzkQ blls n'kkZ;k tkrk gS :

(1) (2) 

(3) (4) 

Sol. Ans. (3)

28. izR;sd q eku ds nks vkos'k x = � a vkSj x = a ij x-v{k ij j[ks gSA nzO;eku m vkSj vkos'k 
2
q

0q   dk ,d d.k ewyfcUnq

ij j[kk gSA ;fn vkos'k q
0
 dks y-v{k ds vuqfn'k ,d vYi&foLFkkiu (y <<a) fn;k tk,] rd d.k ij dk;Zjr] ifj.keh cy

blds lekuqikrh gS :

(1) y (2) �y (3) y
1

(4) y
1



Sol.

     F
net

 = 2Fcos

F
net 

 = 
 

2 2 22 2

q
2kq

y2
.

y ay a

 
 
 



F
net 

 = 
2 2 3 / 2

q
2kq y

2

(y a )

 
 
 


     

2

3

kq y

a
   y

Ans. (1)
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29. izR;sd yEckbZ 1 cm ds nks NksVs NM+ pqEcdksa ds pqEcdh; vk?kw.kZ Øe'k% 1.20 Am2 ,oa 1.00 Am2 gSA buds N /kzqoksa dks nf{k.k

dh vksj bafxr dj ,d nwljs ds lekUrj bUgsa ,d {kSfrt est ij j[kk x;k gSA budh ,d mHk;fu"B pqEcdh; e/; js[kk gSA

vkSj buds chp dh nwjh 20.0 cm gSA buds dsUnzksa dks tksM+us okyh js[kk ds e/; fcUnq O ij ifj.kkeh {kSfrt pqEcdh; izsj.k

dk eku yxHkx gSA

(iF̀oh ds pqEcdh; izsj.k dk {kSfrt ?kVd 3.6× 10�5 Wb/m2)

(1) 3.6 × 10�5 Wb/m2 (2) 2.56 × 10�4 Wb/m2 (3) 3.50 × 10�4 Wb/m2 (4) 5.80 × 10�4 Wb/m2

Sol. B
net

 = B
1
 + B

2
 + B

H

B
net

 = H3
210 B

r

)MM(
4








     = 3

7

)1.0(

)12.1(10 


 + 3.6 × 10�5 = 2.56 × 10�4 wb/m2

Ans. (2)

30. vkos'k Q dks yEckbZ L dh ,d yEch N<+ AB ,dleku :i ls forfjr fd;k x;k gS tSlk fd fp=k esa n'kkZ;k x;k gSA fljs

A ls L nwjh ij fLFkr fcUnq O ij fo|qr foHko gS :

O
L

A
L

B

(1) L8
Q

0
(2) L4

Q3

0
(3) 2lnL4

Q

0
(4) L4

2lnQ

0

Sol.

V = 

2L

L

kdq
x

     =
2L

0L

q
dx

1 L
4 x

 
 
 



     = 
0

q
n(2)

4 L


Ans. (4)
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PART B �  jlk;u foKku (CHEMISTRY)

31. fuEu dkWEIysDl Lih'kht esa ls fdl ls izdk'kdh; leko;ork iznf'kZr djus dh vis{kk ugha dh tkrh gS \
(1) [Co(en)3]

3+ (2) [Co(en)2 Cl2]
+

(3) [Co(NH3)3 Cl3] (4) [Co(en) (NH3)2 Cl2]
+

Ans. (3)

Sol. [Co(NH
3
)

3
Cl

3
] Qydh; ¼facial) rFkk js[kkaf'kd (meridional) leko;ork n'kkZrk gS] ysfdu nksuksa leko;oh lefefr ry j[krs

gSa] vr% ;g izdkf'kd leko;ork iznf'kZr ugha djsxkA
vr% (3) lgh mRrj gSA

32. fuEu v.kqvksa esa ls fdlls izfrpqEcdh; O;ogkj dh vis{kk dh tkrh gS \
(1) C2 (2) N2 (3) O2 (4) S2

Ans. (1) rFkk (2)

Sol. N
2
 rFkk C

2
 nksuksa izfrpqEcdh; gSA

vr% mRrj (1) vkSj (2) gksxkA

33. VkWywbZu esa ( � ) � 1 � Dyksjks�1� Qsfuy,Fksu dk SbCl5 dh FkksM+h lh ek=kk dh mifLFkfr esa jsflehdj.k gks tkrk gS vkSj bldk

dkj.k fuEu esa ls fdlh ,d dk cuuk gS] og gS %

(1) dkcSZfuvku (2) dkchZu

(3) dkcksZdSVk;u (4) Ýh jSfMdy
Ans. (3)

Sol.

34. fn;k x;k gS %
0

Cr/Cr3E
 = �0.74 V ; 

0

Mn/MnO 2
4

E
 = 1.51 V

0

Cr/OCr 32
72

E
 = 1.33 V ; 

0

Cl/Cl
E

 = 1.36 V

mijksDr vk¡dM+ksa ds vk/kkj ij izcyre vkWDlhdkjd gksxk %
(1) Cl (2) Cr3+ (3) Mn2+ (4) MnO4

�

Ans. (4)

Sol. ekud vip;u foHko (SRP) mPp gksus ij vkWDlhdkjd {kerk mPp gksrh gSA

blfy;s MnO
4
- izcyre vkWDlhdkjd gksxk D;ksafd blds  (SRP) dk eku lokZf/kd gSA

vr% mRrj (4) gksxkA

35. fLFkj rki 37.0ºC ij ,d vkn'kZ xSl ds 0.04 eksy ls Hkjk gqvk fiLVu mRØe.kh; <ax ls 50.0 mL ls 375 mL rd QSyrk

gSA ,slk gksus esa Å "ek dk 208 J 'kksf"kr gksrk gSA q vkSj w ds eku izØe ds fy;s gksxsa %
(1) q = +208 J, w = � 208 J (2) q = �208 J, w = � 208 J

(3) q = �208 J, w = + 208 J (4) q = +208 J, w = + 208 J
Ans. (1)

Sol. fn;k x;k izØe lerkih; izlkj dks iznf'kZr djrk gS] blfy;s q = - w u = 0
q = + 208 J
w = - 208 J(izlkj dk;Z )
vr% mRrj (1) gksxkA
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36. 2(M)HCl ds 250 mL ds lkFk 0.5(M) HCl ds 750 mL feykus ls izkIr foy;u dh eksyjrk gksxh %
(1) 0.875 M (2) 1.00 M (3) 1.75 M (4) 0.975 M

Ans. (1)

Sol.
21

2211
f VV

VMVM
M




   

1
4
1

2
4
3

5.0 

  = 0.875 M.

37. fuEu ;kSfxdksa dks muds ?kVrh vEyh;rk ds Øe esa O;ofLFkr dhft, %

  ; ;  ;        

(1) II > IV > I > III (2) I > II > III > IV

(3) III > I > II > IV (4) IV > III > I > II

Ans. (3)

Sol.

bysDVªkWu nkrk lewg vEyh;rk de djrs gS rFkk bysDVªkWuxzkgh lewg vEyh;rk c<+krs gSA

38. xSlh; voLFkk ds fy;s ;fn lokZf/kd laHkkfor xfr dks C*, vkSlr xfr dks C  vkSj ek/; oxZ xfr dks C }kjk izLrqr fd;k tk,

rks v.kqvksa dh cM+h la[;k ds fy;s bu xfr;ksa ds vuqikr gSa %
(1) C* : C  : C = 1.225 : 1.128 : 1 (2) C* : C  : C = 1.128 : 1.225 : 1

(3) C* : C  : C = 1 : 1.128 : 1.225 (4) C* : C  : C = 1 : 1.225 : 1.128

Ans. (3)

Sol. C* = vf/kdre laHkkfor xfr = 
M
RT2

C  = vkSlr xfr = 
M

RT8


C = oxZ ek/; ewy xfr (rms) = 
M
RT3

C* < C <C

C* : C :C = 1 : 


4
 : 

2
3

 = 1 : 1.128 : 1.225

uksV : pwafd dksbZ Hkh fodYi oxZ ek/; xfr ds vuq:i ugha gSA vr% ;g ekuk x;k gS fd ;gk¡ ewy in Nik ugha ¼çdk'ku =kqfV½ bls
oxZ ek/; ewy xfr gksuk pkfg,A

1
4
1

2
4
3

5.0 



vr% mRrj (3) gksxkA
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39. ,d vfHkfØ;k dh nj nks xquh gks tkrh gS tc bldk rki 300 K ls 310 K gks tkrk gSA ,slh vfHkfØ;k dh lfØ;.k Å tkZ

gksxh % (R = 8.314 JK�1 mol�1 rFkk log 2 = 0.301)

(1) 53.6 kJ mol�1 (2) 48.6 kJ mol�1

(3) 58.5 kJ mol�1 (4) 60.5 kJ mol�1

Ans. (1)

Sol. 

















12

a

1

2

T
1

T
1

R030.2

E

K

K
log

2
K
K

1

2    ;  T
2
 = 310 K T

1
 = 300 K
















300
1

310
1

134.8303.2

E
2log a

mol/J6.53598Ea  = 53.6 KJ/mol

Ans is (1)

40. vkf.od nzO;eku 180 okys ,d ;kSfxd dk tc CH3COCl ds lkFk ,slhyhdj.k fd;k tkrk gS rks nzO;eku 390 ds lkFk ,d

;kSfxd izkIr gksrk gSA igys okys ;kSfxd ds ,d v.kq esa ,ehuks xzqi dh la[;k gS %
(1) 2 (2) 5 (3) 4 (4) 6

Ans. (2)

Sol. ,d eksy  dh vfHkfØ;k �NH
2 
lewg ds lkFk gksus ij v.kqHkkj esa 42 bdkbZ ls of̀) gksrh gSA tcfd nzO;eku (390

� 180) = 210 ls c<+ jgk gSA vr% � NH
2 
lewgksa dh la[;k 5 gksxhA

 
)HCl(�

  

41. fuEu O;oLFkkvksa esa ls dkSu muds lkeus fn, x, xq.k/keZ ds lgh Øe dks izLrqr ugha djrk gS \
(1) V2+ < Cr2+ < Mn2+ < Fe2+ : vuqpqEcdh; O;ogkj
(2) Ni2+ < Co2+ < Fe2+ < Mn2+ : vk;fud lkbZtsa
(3) Co3+ < Fe3+ < Cr3+ < Sc3+ : tyh; foy;u esa fLFkjrk
(4) Sc < Ti < Cr < Mn : mip;u voLFkk dh la[;k,sa

Ans. (1)

Sol. (1) V2+ =  3 v;qfXer bysDVªksu

Cr2+ =  4 v;qfXer bysDVªksu

Mn2+ =  5 v;qfXer bysDVªksu

Fe2+ =  4 v;qfXer bysDVªksu

vr% vuqpqEcdh; O;ogkj dk lgh Øe fuEu gksxk
V2+ < Cr2+ = Fe2+ < Mn2+

(2) leku vkorZ esa ck;sa ls nk;sa tkus ij vk;fud vkdkj ?kVrk gSA

(3) NCERT esa fn;s x;s vkadMksa ds vuqlkj
Co3+ /Co2+= 1.97 ; Fe3+/Fe2+ =0.77 ;  Cr3+ /Cr2+= - 0.41

¼Sc3+vR;f/kd LFkk;h gS½ ¼;g +2vkWDlhdj.k voLFkk ugha n'kkZrk½

(4) leku vkorZ esa oxZ 3 ls oxZ 7 rd vkWDlhdj.k voLFkk esa of̀) gksrh gSA

vr% mRrj (1) gksxkA
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42. fuEu dkcksZdsVk;uksa

 ;  ; 

dh fLFkjrk dk Øe gS %
(1) III > II > I (2) II > III > I

(3) I > II > III (4) III > I > II

Ans. (4)

Sol. dkcZ/kuk;u ds LFkkf;Ro dk ?kVrk gqvk Øe fuEu gS

43. fuEufyf[kr vfHkfØ;k ij fopkj dhft, %

xMnO4
� + yC2O4

2� + zH+  xMn2+ + 2yCO2
 + 

2
z

H2O

bl vfHkfØ;k esa x, y rFkk z ds eku Øe'k% gSa %
(1) 5, 2 rFkk 16 (2) 2, 5 rFkk 8
(3) 2, 5 rFkk 16 (4) 5, 2 rFkk 8

Ans. (3)

Sol. MnO
4
�      +       C

2
O

4
2�  + H+   Mn2 + CO

2
 + H

2
O

vf = 1(7 �2)       vf = 2(3�2)

   = 5   = 2

 vr% larqfyr lehdj.k fuEu gS

2MnO
4
� + 5C

2
O

4
2�  + 16 H+   2Mn2+  + 10 CO

2
 + 8H

2
O

vr%, x = 2, y = 5 rFkk z = 16.

44. fuEu esa ls dkSu lk dFku xyr gS \
(1) ONCl rFkk ONO� lebysDVªkWfud ugha gSaA (2) O3 v.kq VsM+k gSA
(3) vkst+ksu Bksl voLFkk esa cSaxuh&dkyk gksrk gSA (4) vkst+ksu izfrpqEcdh; xSl gSA

Ans. lHkh dFku lR; gS vr% dksbZ mRrj ugha gSA

Sol. (1) ONCl = 8 + 7 + 17 = 32e�

     ONO� = 8 + 7 + 8 + 1 = 24e� (lgh)

(2) O
..

O O
dsfUnz; vkWDlhtu ijek.kq  sp2  ladfjr gS rFkk ;g ,d ,dkdh bySDVªkWu ;qXe j[krk gS vr% bldh eqM+h

gqbZ vkd f̀r (bent) gksxh (lgh)

(3) Bksl voLFkk es vkstksu cSaxuh&dkyk gksrk gS (ref. NCERT & shriver atkins)

(4) O
3
 v;qfXer bySDVªkWu ugh j[krk] vr% ;g izfrpqEcdh; gS (lgh)
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45. ,d xSlh; gkbMªksdkcZu ngu ij 0.72 g. ty vkSj 3.08 g. CO2 nsrk gSA gkbMªksdkcZu dk vkuqHkkfod lw=k gS %
(1) C2H4 (2) C3H4

(3) C6H5 (4) C7H8

Ans. (4)

Sol.        18g H
2
O j[krk gS 2g H

    0.72 g H
2
O j[krk gS 0.08 gH.

     44 g CO
2
 j[krk gS 12g C

   3.08 g CO
2
 j[krk gS 0.84 g C

   C : H = 
1
08.0

:
12
84.0

  = 0.07 : 0.08

= 7 : 8

    ewykuqikrh lq=k = C
7
H

8

46. v.kq@vk;uksa ds fuEu ;qXeksa esa ls fdlesa nksuksa Lih'kht ds gksus dh laHkkouk ugha gSa\

(1) H
+
2, He

2-
2

(2) H
-
2, He

2-
2

(3) H
2+
2

, He2 (4) H
-
2, He

2+
2

Ans. (3)

Sol. 2
2H  : ca/k Øe = 0

He
2
 : ca/k Øe = 0

2
22




vr%] 2
2H rFkk He

2
 nksuksa vfLrRo ugha j[krs gSA

47. fuEu esa ls dkSu Bksl voLFkk esa lgla;kstd fØLVy ds :i esa gksrk gS \

(1) vk;ksMhu (2) flfydkWu

(3) lYQj (4) QkWLQksjl

Ans. (2)

Sol. Bksl çkoLFkk esa flfydu lgla;kstd fØLVy ds :i esa jgrk gSA ¼tky leku lajpuk] ghjk leku½A

48. izdk'k la'ys"k.k esa Xywdksl ds izR;sd v.kq ds la'ys"k.k esa lfUufgr gS %
(1) ATP ds 18 v.kq (2) ATP ds 10 v.kq
(3) ATP ds 8 v.kq (4) ATP ds 6 v.kq

Ans. (1) rF;

Sol. 6CO
2
 + 12NADPH + 18 ATP   C

6
H

12
O

6
 + 12NADP  + 18 ADP

49. vklsZfud lYQkbM lkWy ds fy;s Na+, Al3+ vkSj Ba2+ vk;uksa okys fo|qr vi?kV~;ksa dk Ldanu cy fuEu Øe esa c<+rk gS %
(1) Al3+ < Ba2+ < Na+ (2) Na+ < Ba2+ < Al3+

(3) Ba2+ < Na+ < Al3+ (4) Al3+ < Na+ < Ba2+

Ans. (2)

Sol. gkMhZ 'kqYt fu;e ds vuqlkj /kuk;u ij vf/kd vkos'k] fdlh _ .kk;u ds fy, bldh vf/kd LdUnu {kerk dks n'kkZrk gSA

vr% LdUnu {kerk dk Øe fuEu gS % Na+  < Ba2+ < Al3+

mailto:46.v.kq@vk
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50. Ca, Ba, S, Se vkSj Ar ds fy;s fuEu esa ls dkSu izFke vk;uu ,UFkSYih ds c<+rs Øe dks lgh Øe esa izLrqr djrk gS\
(1) Ca < S < Ba < Se < Ar (2) S < Se < Ca < Ba < Ar
(3) Ba < Ca < Se < S < Ar (4) Ca < Ba < S < Se < Ar

Ans. (3)

Sol.
1IEH dk c<+rk gqvk Øe : Ba < Ca < Se < S < Ar

Ba < Ca ; Se < S : ,d oxZ esa Å ij ls uhps tkus ij vkdkj esa of̀) gksrh gSA vr% vk;uu Å tkZ esa deh gksrh gSA pawfd
Ar : ,d vfØ; xSl gS] vr% bldh vk;uu Å tkZ dk eku vf/kdre gksrk gSA

51. ,d bysDVªkWu dh Å tkZ dks bl izdkj izLrqr fd;k tkrk gS&  E = �2.178  10�18J 













2

2

n

Z
A izdk'k dh rjaxnS/;Z gkbMªkstu

ijek.kq esa ,d bysDVªkWu dks n = 1 ls n = 2 Lrj ij mÙksftr djus ds fy;s vko';d gksxh %
(h = 6.62  10�34 Js vkSj c = 3.0  108 ms�1)

(1) 1.214  10�7 m (2) 2.816  10�7 m

(3) 6.500  10�7 m (4) 8.500  10�7 m

Ans. (1)

Sol. E = 2.178 × 10�18 













hC

2

1

1

1
22

2.178 × 10�18 














 834

22
100.31062.6

2

1

1

1

 1.214 × 10�7m

52. ;kSfxd  (A), C
8
H

9
Br ,YdksgkWyh AgNO

3 
ds lkFk xeZ djus ij ,d lQsn vo{ksi nsrk gSA (A) ds mip;u ls ,d vEy (B),

C
8
H

6
O

4 
izkIr gksrk gSA (B) xeZ djus ij ljyrk ls ,ugkbMªkbM cuk nsrk gSA ;kSfxd  (A) dh igpku dhft,A

(1) 
CH Br2

CH3

(2) 

C H2 5

Br
(3) 

CH Br2

CH3

(4) 

CH Br2

CH3

Ans. (4)

Sol.
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53. laØe.k rRoksa dh izFke Js.kh ds ,d ds ckn ,d vkus okys pkj lnL; ijek.kq Øekad ds lkFk uhps fn;s tkrs gSaA buesa fdldk

E
0
M /M3+ 2+  eku mPpre gksxk\

(1) Cr(Z = 24) (2) Mn(Z = 25)

(3) Fe(Z = 26) (4) Co(Z = 27)

Ans. (4)

Sol. Eº
Cr3+/Cr2+ = � 0.41 V ;  Eº

Mn3+/Mn2+ = + 1.57 V ; Eº
Fe3+/Fe2+ = + 0.77 V ; Eº

Co3+/Co2+ = + 1.97 V

d-CykWd rRoksa esa vkorZ esa ckW;s ls nkW;s tkus ij lkekU;r% SRP eku esa of̀) gksrh gSA mRikn vk;u ds LFkk;hRo ds dkj.k dqN

SRP eku viokn Lo:i vf/kd ;k mPp gksrs gSA mnkgj.k ds fy, %  Eº
Mn3+/Mn2+ = + 1.57 V ; Eº

Co3+/Co2+ = + 1.97 V.

54. HCl ds ,d tyh; foy;u ds 1 yhVj esa ftldk pH eku 1 gks] ty ds fdrus yhVj feyk,a fd izkIr tyh; foy;u dk

pH dk eku 2 gks tk, \

(1) 0.1 L (2) 0.9 L
(3) 2.0 L (4) 9.0 L

Ans. (4)
Sol. pH = 1 [H+] = 10�1 = 0.1 M

pH = 2 [H+] = 10�2 = 0.01 M

HCl  dh ruqrk ds fy, M
1
V

1
 = M

2
V

2

    0.1 × 1 = 0.01 × V
2

    V
2
 = 10 lt

feyk;s x;s ty dk vk;ru = 10�1 = 9 fyVj

55. Na dk izFke vk;uu foHko 5.1 eV gSA Na+ dh bysDVªkWu izkfIr ,UFkSYih fuEu gksxh %

(1) �2.55 eV (2) �5.1 eV

(3) �10.2 eV (4) +2.55 eV
Ans. (2)

Sol. Na   Na+ + e� Ist I.E.

Na+ + e�    Na Na+   ds fy, bySDVªkWu xzg.k ,UFkSYih

D;ksfd vfHkfØ;k foijhr gS vr%
H

eg
 = � 5.1 ev.

56. ,d dkcZfud ;kSfxd A, NH
3
 ds lkFk fØ;k djkus ij B nsrk gS] tks xeZ djus ij C nsrk gSA KOH dh mifLFkfr esa C, Br

2

ds lkFk fØ;k djds CH
3
CH

2
NH

2 
nsrk gSA A gS %

(1) CH
3
COOH (2) CH

3
CH

2
CH

2
COOH

(3) CH3      CH   COOH

CH3

(4) CH
3
CH

2
COOH

Ans. (4)

Sol.
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57. Lih'kht  Li
2
, Li�2  vkSj Li +2  dh fLFkjrk dk c<+rk Øe gS %

(1) Li
2
 <  Li +2  < Li�2 (2) Li�2  < Li +2  < Li

2

(3) Li
2
 <  Li�2  < Li +2 (4) Li�2  < Li

2 
< Li +2

Ans. (2)

Sol. Li
2
    1s2 1s2 2s2 ca/k Øe = 1

Li
2

+    1s2 1s2 2s1 ca/k Øe = 0.5

Li
2
�    1s2 1s2 2s2  2s1   ca/k Øe = 0.5

LFkkf;Ro dk Øe Li
2
 > Li

2
+ > Li

2
�

58. ,d vutku ,YdksgkWy dks Y;wdSl vfHkdkjd ds lkFk tkuus ds fy;s mipkfjr fd;k tkrk gS fd ,YdksgkWy izkbejh]lsds.Mjh

vFkok Vf'kZ;jh gSA fuEu esa ls dkSulk ,YdksgkWy lokZf/kd rhozrk ls vfHkfØ;k djrk gS vkSj fdl fØ;kfof/k }kjk %
(1) lsds.Mjh ,sYdksgkWy] S

N
1 }kjk (2) Vf'kZ;jh ,sYdksgkWy] S

N
1 }kjk

(3) lsds.Mjh ,sYdksgkWy] S
N
2 }kjk (4) Vf'kZ;jh ,sYdksgkWy] S

N
2 }kjk

Ans. (2)

Sol. Y;wdkWl vfHkdeZd ds lkFk ,YdksgkWy dh vfHkfØ;k eq[;r;k% S
N
1 vfHkfØ;k gh gksrh gS rFkk vfHkfØ;k dh nj vfHkfØ;k esa cuus

okys dkcZ/kuk;u ds LFkkf;Ro ds lh/ks lekuqikrh gksrh gS] D;ksafd  3° R�OH ls 3° dkcZ/kuk;u curk gSA vr% ;g rhoz nj ls

vfHkfØ;k djsxkA

59. Hkksiky xSl nq?kZVuk esa ;wfu;u dkckZbM IykaV ds LVksjst VSad ls tks xSl fudyh Fkh] og Fkh %

(1) esfFkyvkblkslk;usV (2) esfFky,sehu

(3) veksfu;k (4) QkWLthu
Ans. (1)

Sol. esfFky vkblkslk;usV CH
3
 � N = C = O (MIC xSl ) (rF;)

60. iz;ksx ds vk/kkj ij ,d /kkrq vkWDlkbM dk lw=k M
0.98

O ik;k x;kA ;fn /kkrq M bl vkWDlkbM esa  M2+ vkSj M3+ ds :i esa

fo|eku gks rks /kkrq dk tks izHkka'k M3+ ds :i esa gksxk] og gS %
(1) 7.01% (2) 4.08%
(3) 6.05% (4) 5.08%

Ans. (2)

Sol. M
0.98

O
vkWDlkbM dk ,d eksy ysus ij
M ds eksy  = 0.98, O2� ds eksy  = 1

ekuk dh M3+ vk;u ds eksy  = x

 M2+ vk;u ds eksy  = 0.98 � x

 vkos'k larqyu }kjk
(0.98 � x) × 2 + 3x � 2 = 0

 1.96 � 2x + 3x � 2 = 0

 x = 0.04

 M3+ dk çfr'kr = 100
98.0
04.0

  = 4.08%
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PART C � xf.kr (MATHEMATICS)

61. nks lekUrj leryksa 2x + y + 2z = 8 rFkk 4x + 2y + 4z + 5 = 0 ds chp dh nwjh gS&

(1)  
2
3

(2)  
2
5

(3)  
2
7

(4)  
2
9

Sol. (3)
2x + y + 2z � 8 = 0 ...(P

1
)

2x + y + 2z + 
2
5

 = 0 ...(P
2
)

P
1
 vkSj P

2
 ds chp dh nwjh = 

2
7

212

2
5

�8�

222




62. orZeku esa ,d QeZ 2000 ux cuk jgh gSA ;g vuqeku yxk;k x;k gS fd vfrfjDr dkexkjksa dh la[;k x ds lkis{k mRiknu

P ds ifjorZu dh nj 
dx
dP

= 100 � x12  }kjk iznÙk gSA ;fn QeZ 25 dkexkj vf/kd yxkrh gS] rks uxksa ds mRiknu dk

u;k Lrj gS&
(1)  2500 (2)  3000 (3)  3500 (4)  4500

Sol. (3)

dP = (100 � x12 )dx
lekdyu djus ij

   dxx12�100dP

P = 100x � 8x3/2 + C
tc x = 0 rc P = 2000
 C = 2000
vc tc x = 25 rc P gS
P = 100 × 25 � 8 × (25)3/2 + 2000
= 2500 � 8 × 125 + 2000

= 4500 � 1000

 P = 3500

63. ekuk A rFkk B nks ,sls leqPp; gS ftuesa Øe'k% 2 vo;o rFkk 4 vo;o gSA A × B ds mu mileqPp;ksa dh la[;k] ftuesa 3
vFkok vf/kd vo;o gSa] gS&
(1)  256 (2)  220 (3)  219 (4)  211

Sol. (3)
n(A) = 2
n(B) = 4
n(A × B) = 8
8C

3
 + 8C

4
 + . . . . . . + 8C

8
 = 28 � 8C

0
 � 8C

1
 � 8C

2

= 256 � 1 � 8 � 28

= 219

64. ;fn js[kk,a 
1

2�x
= 

1
3�y

= 
k�
4�z

 rFkk 
k

1�x
= 

2
4�y

= 
1

5�z
 leryh; gS] rks k dk

(1)  dksbZ Hkh eku laHko gSA (2)  dsoy ,d eku laHko gSA (3)  dsoy nks eku laHko gSA (4)  dsoy rhu eku laHko gSA
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Sol. (3)
[a � c, b, d] = 0

12k

k�11

5�44�31�2

 = 0

12k

k�11

1�1�1

 = 0

 1(1 + 2k) + (1 + k2) � (2 � k) = 0

 k2 + 2k + k = 0
 k2 + 3k = 0
 k = 0, �3

uksV : ;fn 0 gj esa vkrk gS] rc ljy js[kk dks fu:fir djusa dk lgh rjhdk ;
1

3�y
1

2�x
 z = 4 gSA

65. ;fn lfn'k k�4i�3AB   rFkk k�4j�2�i�5AC   ,d f=kHkqt ABC dh Hkqtk,¡ gS] rks A    ls gksdj tkrh gqbZ ekf/;dk dh

yEckbZ gS&

(1)  18 (2)  72 (3)  33 (4)  45
Sol. (3)

CABCAB   = 0

 AB�ACBC 

 
2

AB�AC
BM 

 MABMAB   = 0

 AM
2

AB�AC
AB 

 k�4j��i�4
2

ACAB
AM 




 33AM 

66. okLrfod la[;k k, ftlds fy, [0, 1] esa lehdj.k 2x3 + 3x + k = 0 ds nks fHkUu okLrfod ewy gS&
(1)  1 rFkk 2 ds chp esa fLFkr gSA (2)  2 rFkk 3 ds chp esa fLFkr gSA
(3)  �1 rFkk 0 ds chp esa fLFkr gSA (4)  dk vfLrRo ugha gSA

Sol. (4)
f(x) = 2x3 + 3x + k
f(x) = 6x2 + 3 > 0  x  R
 f(x) ,dfn"V o}Zeku Qyu gS
 f(x) = 0 dk dsoy ,d okLrfod ewy gSa] vr% nks ewy laHko ugha gSA

67. Js<h 0.7, 0.77, 0.777,....., ds izFke 20 inksa dk ;ksx gS&

(1)  
81
7

(179 � 10�20) (2)  
9
7

(99 � 10�20) (3)  
81
7

(179 + 10�20) (4)  
9
7

(99 + 10�20)

Sol. (3)

310

777
100
77

10
7

 + . . . . . . . + 20 inksa rd
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= 







 rdinksa20.....

10

111
100
11

10
1

7
3

= 







 rdinksa20.....

1000
999

100
99

10
9

9
7

= 































rdinksa20.....

10

1
�1

10

1
�1

10
1

�1
9
7

32

= 













































10
1

�1

10
1

�1
10
1

�20
9
7

20

 = 


































20

10
1

�1
9
1

�20
9
7

= 























20

10
1

9
1

9
179

9
7

 =   20�10179
81
7



68. x + 3y3   dh fn'kk esa tkrh gqbZ ,d izdk'k dh fdj.k x-v{k ij igq¡p dj ijkofrZr gks tkrh gSA bl ijkofrZr fdj.k

dk lehdj.k gS&

(1)  y = x + 3 (2)  3�xy3  (3)  y = 3�x3 (4)  1�xy3 

Sol. (2)
nh xbZ js[kk ij dksbZ fcUnq B(0, 1) ysus ij
AB dk lehdj.k

y � 0 =  3�x
3�0

0�1�

3x�y3� 

x � 3y3   3�xy3 

69. k ds mu ekuksa dh la[;k] ftuds fy, fuEu lehdj.k fudk;
(k + 1)x + 8y = 4k
kx + (k + 3)y = 3k � 1

dk dksbZ gy ugha gS] gS&
(1)  vuUr (2)  1 (3) 2 (4) 3

Sol. (2)

1�k3
k4

3k
8

k
1k







k2 + 4k + 3 = 8k
k2 � 4k + 3 = 0

k = 1, 3
;fn k = 1

gks rc 
2
1.4

31
8




vlR;

vkSj ;fn k = 3

rc 
1�9

3.4
6
8
 lR;

blfy;s k = 3

vr% k dk dsoy ,d eku gh laHko gSA
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70. ;fn lehdj.kksa x2 + 2x + 3 = 0 rFkk ax2 + bx + c = 0, a,b,c R, dk ,d ewy mHk;fu"B gS] rks a : b : c gS&
(1) 1 : 2 : 3 (2)  3 : 2 : 1 (3)  1 : 3 : 2 (4) 3 : 1 : 2

Sol. (1)
x2 + 2x + 3 = 0 ...(i)
ax2 + bx + c = 0 ...(ii)
D;ksafd lehdj.k (i) ds ewy dkYifud gSaµ
blhfy, lehdj.k (ii) ds nksuksa ewy lehdj.k (i) ds leku gksxsa vr%

3
c

2
b

1
a



  a = , b = 2, c = 3
vr% 1 : 2 : 3

71. ,d oÙ̀k tks (1, �2) ls gksdj tkrk gS] rFkk x-v{k dks (3, 0) ij Li'kZ djrk gS] ftl vU; fcUnq ls gksdj tkrk gS] og gS&
(1)  (�5, 2) (2) (2, � 5) (3)  (5, � 2) (4)  (�2, 5)

Sol. (3)
ekuk oÙ̀k dk lehdj.k
(x � 3)2  + (y � 0)2 + y = 0
fn;k gS fd ;g (1, � 2) ls xqtjrk gS
 (1 � 3)2 + (� 2)2 + (�2) = 0

 = 4
A(3, 0)

A
(1, �2)

 oÙ̀k dk lehdj.k gS
(x � 3)2 + y2 � 8 = 0

(5, � 2) oÙ̀k ds lehdj.k dks larq"V djrk gSA

72. ;fn x, y, z ,d lekUrj Js<h esa gS rFkk tan�1x, tan�1y rFkk tan�1z  Hkh lekUrj Js<h esa gS] rks
(1) x = y = z (2)  2x = 3y = 6z (3)  6x = 3y = 2z (4)  6x = 4y = 3z

Sol. (1)
2y = x + z
2 tan�1 y = tan�1 x + tan�1 (z)

tan�1 













2y�1

y2
 = tan�1 







 

xz�1
zx

2y�1

zx 
 = 

xz�1
zx 

 y2  = xz   ;k x + z = 0
 x = y = z

Declaimer : It should be given that xz  1 as other wise for instant x = 
3

1
, y = 1, z = 3  are also potential

answers which are not there in other choice.

73. fopkj dhft, %

dFku -I : )q~p(    )qp(~   lnSo vlR; gSA

dFku -II : (p  q)   (~ q  ~p) lnSo lR; gSA
(1)  dFku-I  lR; gS; dFku-II lR; gS; dFku-II dFku-I dh lgh O;k[;k gSA
(2)  dFku-I  lR; gS; dFku-II lR; gS; dFku-II dFku-I dh lgh O;k[;k ugha gSA
(3)  dFku-I  lR; gS; dFku-II vlR; gSA
(4)  dFku-I  vlR; gS; dFku-II lR; gSA

Sol. (2)
dFku-II : (p  q) (~ q ~p)

(p  q) (p q)
tks fd lnSo lR; gS

blfy, dFku -II lR; gSA
dFku -I :(p   ~q)   (~ p   q)
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= p   ~ q  ~ p  q
= p   ~ p  ~ q  q
= f   f
= f

blfy, dFku -I lR; gSA
fodYi
dFku-II : (p  q) (~ q ~p)

~ q  ~ p çfrifjofrZr gSA
p q vr% (p  q)  (pq)

iqu:fDr gksxh
dFku -II (p   ~q)   (~ p   q)

p q P ^ ~ q ~p ^ q (p ^ ~ q) ^ (~ p ^ q)
T T F F F
T F T F F
F T F T F
F F F F F

 ;g ,d fojks/kksfDr gS

74. ;fn   )x(dx)x(f gS] rks  dx)x(fx 35
 cjkcj gS&

(1)    Cdx)x(x�)x(x
3
1 3233

  (2)    Cdx)x(x3�)x(x
3
1 3333

(3)    Cdx)x(x�)x(x
3
1 3233

(4)    Cdx)x(x�)x(x
3
1 3333

 
Sol. (3)

 dx)x(f  =  (x)

I =  dx)x(fx 35

x3  = t  j[kus ij  x2dx = 
3
dt

=  dt)t(tf
3
1

= 



   dt)t(�)t(t

3
1

= cdx)x(x3�)x(x
3
1 3233






  

=   cdx)x(x�)x(x
3
1 3233

75.
x4tanx

)xcos3)(x2cos�1(
lim

0x




 cjkcj gS&

(1) � 
4
1

(2)  
2
1

(3) 1 (4)  2

Sol. (4)

I = 0x
im

  

x4tan
x

.
1

)xcos3(

x

)x2cos�1(
2


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= 0x
im



x4tan
x

.
1

xcos3
.

x

xsin2
2

2


= 2.4.
4
1

 = 2

76. dFku-I : lekdyu 





3/

6/
xtan1

dx
 dk eku /6 gSA

dFku-II :  

b

a

b

a

dx)xba(fdx)x(f .

(1)  dFku-I  lR; gS; dFku-II lR; gS; dFku-II dFku-I dh lgh O;k[;k gSA
(2)  dFku-I  lR; gS; dFku-II lR; gS; dFku-II dFku-I dh lgh O;k[;k ugha gSA
(3)  dFku-I  lR; gS; dFku-II vlR; gSA
(4)  dFku-I  vlR; gS; dFku-II lR; gSA

Sol. (4)

I = 





3/

6/
xtan1

dx

= 


 






 


3/

6/ x�
2

tan1

dx

= 





3/

6/
xtan1

dxxtan

= 





3/

6/
xtan1

dxxtan

 2I = 




3/

6/

dx

  I =
2
1

 126
�

3









 
 ,  dFku -1 vlR; gSA

 

b

a

b

a

dx)x�ba(fdx)x(f  xq.k/keZ gSA

77. nh?kZoÙ̀k 
9
y

16
x 22

  = 1, dh ukfHk;ksa ls gksdj tkus okys ml oÙ̀k] ftldk dsUnz (0, 3) gS] dk lehdj.k gS:

(1) x2 + y2 � 6y � 7 = 0 (2) x2 + y2 � 6y + 7 = 0

(3) x2 + y2 � 6y � 5 = 0 (4) x2 + y2 � 6y + 5 = 0

Sol. (1)

a = 4, b = 3, e = 
16
9

�1 
4
7

ukfHk (± ae, 0)  (± 7 , 0)

r

r = 22 b)ae( 
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97 
= 4
vc oÙ̀k dk lehdj.k (x � 0)2 + (y � 3)2 = 16
x2 + y2 � 6y � 7 = 0

78. ,d cgqfodYih ijh{kk esa 5 iz'u gSA izR;sd iz'u ds 3 oSdfYid mÙkj gSa] ftuesa ls dsoy ,d lgh gSA ,d fo|kFkhZ }kjk dsoy
vuqeku ls 4 ;k mlls vf/kd iz'uksa ds lgh mÙkj nsus dh izkf;drk gS :

(1) 53

17
(2) 53

13
(3) 53

11
(4) 53

10

Sol. (3)

p = 
3
1

 , q = 
3
2

5C
4
 

3
2

.
3
1

4









+  5C

5
 

5

3
1








= 5. 53

2
 + 53

1
 = 53

11

79. ,d f=kHkqt] ftldh Hkqtkvksa ds e/; fcUnqvksa ds funsZ'kkad (0, 1) (1, 1) rFkk (1, 0) gSa] ds var% dsUnz dk  x-funsZ'kkad gS :

(1) 2 + 2 (2) 2 � 2 (3) 1 + 2 (4) 1 � 2
Sol. (2)

vUrdsUæ dk x funsZ'kkad =
2222

2.20.2202





= 
22

2



C

B

A (2, 0)
 x

 (0, 0)

(0, 2)

y

2

22
2

(1, 0)

(1, 1)(0, 1)

= 2 � 2

80.
10

2/13/13/2 xx

1x

1xx

1x

















  ds izlkj esa x ls Lora=k in gS :

(1) 4 (2) 120 (3) 210 (4) 310
Sol. (3)

10

3/1

x

1x
�)1x(



























 


(x1/3 � x�1/2)10

T
r+1

 = 10c
r
 (x1/3)10�r (� x�1/2)r

2
r

�
3

r�10
 = 0  20 � 2r � 3r = 0  r = 4

T
5
 = 10C

4
 = 

1234
78910




 = 210

81. oØksa y = x , 2y � x + 3 = 0 rFkk x-v{k ls f?kjs ml {ks=k] tks izFke prqFkk±'k esa fLFkr gS] dk (oxZ bdkbZ esa) {ks=kQy gS

(1) 9 (2) 36 (3) 18 (4) 
4

27

Sol. (1)

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

vkSj 2y � x + 3 = 0 ........(2)

gy djus ij y = � 1, 3
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vHkh"V {ks=kQy =    

3

0

2 dyy)3y2(

    = 

3

0

3
2

3
y

y3y 

    = 9 + 9 � 9 = 9

82. ekuk ,d n-Hkqtkvksa okyh lecgqHkqt ds 'kh"kks± dks feykdj cuus okys lHkh laHko f=kHkqtksa dh la[;k T
n
 gSA ;fn T

n+1
 � T

n
 = 10

gS] rks n dk eku gS :
(1) 7 (2) 5 (3) 10 (4) 8

Sol. (2)
Tn = nC3

Tn + 1 = n + 1C3

Tn + 1 � Tn = n + 1C3 � nC3

 nC2  = 10
 n = 5.

83. ;fn z ,d ,slh lfEeJ la[;k gS ftldk ekikad ,d bdkbZ gS rFkk dks.kkad gS] rks dks.kkad 












z1
z1

 cjkcj gS :

(1) � (2) 


2
(3)  (4) � 

Sol. (3)
| z | = 1, arg z =  z = ei

z
1

z 

arg 






















z
1

1

z1
 = arg (z) = .

84. ABCD ,d ,slk leyac prqHkqZt gS ftlesa AB rFkk CD lekarj gSa rFkk BC  CD gSA ;fn ADB =  , BC = p rFkk

CD = q, gS] rks AB cjkcj gS :

(1) 




sinqcosp
sin)qp( 22

(2) 




sinqcosp
cosqp 22

(3) 




sinqcosp

qp
22

22

(4) 2

22

)sinqcosp(

sin)qp(





Sol. (1)

ekuk AB = x

tan ( �  � ) = qx
p


  tan ( + ) = xq
p


 q � x = p cot ( + )
 x = q � p cot ( + )

= q � p 












cotcot
1cotcot
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= q � p 























cot
p
q

1cot
p
q

 = q � p 












cotpq
pcotq

 = q � p 












cospsinq
sinpcosq

 x = 




sinqcosp
sinpcospqcospqsinq 22

  AB = 




sinqcosp
sin)qp( 22

.

Alternative

T;k fu;e ls

sin
AB

= 
))(sin(

qp 22





AB = 




sincoscossin

sinqp 22

= 




cospsinq
sin)qp( 22


















22 qp

q
cos

= 




sinqcosp
sin)qp( 22

85. ;fn P = 














 

442

331

31

 ,d 3 × 3 vkO;wg A  dk lg[kaMt gS rFkk |A| = 4 gS rks  cjkcj gS :

(1) 4 (2) 11 (3) 5 (4) 0
Sol. (2)

| P | = 1(12 � 12) � (4 � 6) + 3(4 � 6)

      = 2 � 6

| P | = |A|2 = 16
2 � 6 = 16

 = 11

86. oØ  y = ,dt|t|
x

0
 x  R, ij js[kk y = 2x ds lekUrj [khaph xbZ Li'kZ js[kkvksa }kjk x-v{k ij cus var%[k.M] cjkcj gS

(1) ±1 (2) ±2 (3) ±3 (4) ±4

Sol. (1)

dx
dy

 = | x | = 2

x = ± 2

fcUnq y = 
2

0

dt|t|  = ± 2  Li'kZ js[kk dk lehdj.k gS

y � 2 = 2(x � 2) ;k y + 2 = 2(x + 2)  x - vUr%[k.M = ± 1.

87. fn;k gS : ,d oÙ̀k] 2x2 + 2y2 = 5 rFkk ,d ijoy; y2 = 4 5 x.

dFku-I : bu oØksa dh ,d mHk;fu"B Li'kZ js[kk dk lehdj.k y = x + 5  gSA

dFku-II : ;fn js[kk, y = mx + 
m
5

(m 0) mudh mHk;fu"B Li'kZ js[kk gS] rks m, m4 � 3m2 + 2=0 dks larq"V djrk gSA
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(1)  dFku-I  lR; gS; dFku-II lR; gS; dFku-II dFku-I dh lgh O;k[;k gSA
(2)  dFku-I  lR; gS; dFku-II lR; gS; dFku-II dFku-I dh lgh O;k[;k ugha gSA
(3)  dFku-I  lR; gS; dFku-II vlR; gSA
(4)  dFku-I  vlR; gS; dFku-II lR; gSA

Sol. (2)
ekuk mHk;fu"V Li'kZ js[kk

y = mx + 
m
5

2m1

m
5


 = 

2
5

m 2m1  = 2
m2 (1 + m2) = 2
m4 + m2 � 2 = 0

(m2 + 2) (m2 � 1) = 0

m = ± 1

y = ±  (x + 5 ). nksuksa dFku lR; gS D;ksafd m = ± 1 dFku -2 esa nh xbZ lehdj.k dks lUrq"V djrs gSA

88. ;fn y = sec(tan�1x) gS] rks  x = 1 ij 
dx
dy

dk eku gS :

(1) 
2

1
(2) 

2
1

(3) 1 (4) 2

Sol. (1)
y = sec (tan�1 x)
ekuk tan�1 x = 

x = tan 
y = sec 

y = 2x1

dx
dy

 = x2·

x12

1
2



x = 1 ij

dx
dy

 = 
2

1
.

89. O;atd 
Atan1

Acot
Acot1

Atan





 dks fy[kk tk ldrk gS :

(1) sinA cosA + 1 (2) secA cosecA + 1
(3) tanA  + cotA (4) secA + cosecA

Sol. (2)
fn;k x;k O;atd gS

= 
AsinAcos

Acos
Asin
Acos

AcosAsin
Asin

Acos
Asin





  = 

AcosAsin
1


 










 

AsinAcos
AcosAsin 33

= 
AcosAsin

AcosAcosAsinAsin 22


 = 1 + sec A cosec AA

90. ,d d{kk ds lHkh fo|kfFkZ;ksa us xf.kr esa de vad izkIr fd,A v/;kid us izR;sd fo|kFkhZ dks 10 fj;k;rh vad nsus dk fu.kZ;
fy;kA fj;k;rh vad nsus ds ckn Hkh fuEu esa ls dkSulk ls lkaf[;dh eki ugha cnysxk ?
(1) ek/; (2) ek/;d (3) cgqyd (4) izlj.k
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Sol. (4)

;fn izkjfEHkd vad xi  gS  rc 1
2 = 

N

)xx( 2
i 

vc lHkh dks 10 ls c<+kus ij

2
2 = 

 

N

)10x()10x( 2
i 

 = 1
2

vr% izlj.k ugha cnysxk tcfd ek/;] ekf/;dk vkSj cgqyd 10 ls c<+ tk;sxkA


