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1. ekuk fd vk¡[ k , d , dy vi or Zd i "̀B gSA bl  i "̀B dh oØr k f=kT; k dkWfuZ; k dh oØr k f=kT; k (7.8 mm) ds cj kcj  gSA ; g i "̀B

vi or Zukad 1 r Fkk 1.34 ds ek/; eksa dks i F̀kd dj r k gSA bl  vi or Zd i "̀B l s og nwj h ft l  i j  i zdk' k dh l ekUr j  fdj .ksa Qksdl

esa vk; saxh] gksxh %
(A) 3.1 cm (B)  1 cm (C) 4.0 cm (D) 2 cm

Sol. A

1.34 1 1.34 1
V 7.8


 


 V = 30.7 mm

2. , d  AM j sfM; ksa LVs' ku dh ekMqyu vkòfÙk 250 kHz gS] t ks fd ml dh okgd r j ax vkòfÙk dh 10% gSA ; fn , d vkSj  j sfM; ksa LVs' ku

ykbl sal  ds fy ,  vkr k gSA r ks vki  dkSu&l h i zl kj  vkòfÙk vkcafVr  dj saxsa \
(A) 2250 kHz (B) 2900 KHz (C) 2750 kHz (D) 2000 kHz

Sol. D

carrier

250
f 2500KHZ

0.1
 

 Range of signal = 2250 KHz to 2750 KHz
Now check all options : for 2000 KHZ
fmod = 200 KHz
 Range = 1800 KHZ to 2200 KHZ

3.  , d d.k 5 cm vk; ke l s l j y  vkor Z xfr  dj  j gk gSA t c d.k vi uh e/;  fLFkfr  l s 4 cm nwj h i j  gS r c bl ds osx dk i fj ek.k

SI ekudksa esa bl ds Roj .k esa i fj ek.k ds cj kcj  gSA r ks d.k dk l sd.M esa vkor Zdky gksxk %

(A) 
8
3

(B) 
3
7

(C) 
3

4 
(D) 

3
8 

Sol. D

2 2v A x   .....(1)

2a x  .....(2)

V a .....(3)

2 2 2A x x   

2 2 2 2A x x  

2 2 2 25 4 (4 )  

3 4   
T = 2/

[PHYSICS]
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4. fp=k esa fn[ kk; sa x; s ; ax ds f} f>j hZ i z; ksx ds vuql kj  r j axnS/; Z ds : i  esa f>fjZ; ksa ds chp dh og nwjh  d D; k gksxh ft l l s i zFke fufEu"B

f>j hZ S1 ds Bhd l keus cur k gS \

Source d

S1 P
1  minimast

Screen 

S2

2 d 

(A) )2–5(


(B) )2–5(2


(C) )2–5(2


(D) )2–5(



Sol. C

5d 2d
2


 

5. ux.;  nzO; eku dh IykfLVd dh , d csyukdkj  cksr y esa 310 ml i kuh Hkj k gS r Fkk ; g cksr y ' kkar  i kuh ds r kykc esa r Sj r h gSA ; fn

bl s FkksM+k uhps dks nck dj  NksM+r sa gS r ks ; g dks.kh;  vkòfÙk  l s l j y  vkor Z xfr  dj r h gSA ; fn cksr y dh f=kT; k 2.5 m gS] r ks

 dk eku gksxk %

¼fn; k gS % i kuh dk ?kuRo =103 kg/m3½

(A) 2.50 rad s–1 (B) 1.25 rad s–1 (C) 3.75 rad s–1 (D) 5.00 rad s–1

Sol. Bonus
Extra Boyant force = Axg
B0 + B × mg = ma
B = ma

x
Ag

a
m
 

   

2 Ag
w

m




3 2 4

6 3

10 (2.5) 10 10
w

310 10 10





   


 

63.30 7.95 

6. nks kg , di j ek.kqd xSl  4 × 104 N/m2 ds nkc i j  gSA xSl  dk ?kuRo 8 kg/m3 gSA bl  xSl  esa Å"eh;  xfr  ds dkj .k Åt kZ dh

i fj ek.k dksfV gksxh %
(A) 103 J (B) 104  J (C) 106 J (D) 105 J

Sol. B

Thermal energy of N molecule 
3

N kT
2

 
   

A

N 3
RT

N 2
  =

3
(nRT)

2
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=
3

PV
2

 =
3 m

P
2 8

 
  

43 2
4 10

2 8
     = 1.5×104

7. Fkk; h pqEcdh;  i nkFkZ l s cus gq,  , d NYys r Fkk , d Bksl  csyu dk nzO; eku r Fkk f=kT; k cj kcj  gSA buds pqEcdh;  vk?kw.kZ mudh vi uh

v{k ds l ekUr j  gS] ysfdu NYys dk pqEcdh;  vk?kw.kZ csyu l s nks xquk gSA nksuks dks , d gh] , dl eku pqEcdh;  {ks=k esa bl  r j g NksM+k

t kr k gS fd budk pqEcdh;  vk?kw.kZ] pqEcdh;  {ks=k dh fn' kk l s , d NksVk l k dks.k cukr k gSA ; fn NYys , oa csyu ds nksyu dk vkor Zdky

Øe' k% Th r Fkk Tc gSa r ks%

(A) Ch T5.1T  (B) Ch TT 

(C) ch T5.0T  (D) ch T2T 

Sol. B

I
T 2

B
 



2

h

mR
T 2

(2 )B
 



2

C

1 /2mR
T 2

B
 



8. pkj  cj kcj  fcUnq vkos' kksa Q dks xy l er y esa fcUnq (0, 2), (4, 2), (4, –2) r Fkk (0, –2) i j  j [ kk gSA , d i k¡pos vkos' k Q  dks

ewy fcUnq i j  j [ kus esa fd; k x; k dk; Z gksxk %

(A) 
0

2

4
Q
 (B) 










 3

1
1

4
Q

0

2

(C) 
0

2

22

Q

 (D) 
2

0

Q 1
1

4 5

 
   

Sol. D

Potential at origin = 
KQ KQ KQ KQ
2 2 20 20

  

(Potential at 0  )

1
KQ 1

5

 
   

 Work required to put a fifth charge Q at origin is equal to 
2

0

Q 1
1

4 5

 
   
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9. t c , d dqaMyh esa /kkj k dks 1 s esa , dl eku nj  l s 10 A l s 25 A c<+kr s gS r ks dq.Myh esa Loi zsfj r  fo| qr  okgd cy 25 V gSA dq.Myh

dh Åt kZ esa i fj or Zu dk eku gksxk %
(A) 740 J (B) 637.5 J (C) 437.5 J (D) 540 J

Sol. C

di
L 25

dt


15
L 25

1
 

5
L H

3


2 21 5 5
E (25 10 ) 525 437.5J

2 3 6
       

10.  12 pF /kkfj r k ds , d l ekukar j  i V~V l a/kkfj =k dks 10 V foHkokar j  dh l sy l s vkosf' kr  fd; k t kr k gSA l sy dks gVkus ds i ' pkr

ml esa  i j koS| qr kad 6.5 dh , d i ksfl Zyhu i V~Vh dks IysVksa ds Bhd chp esa Mky fn; k t kr k gSA l a/kkfj =k } kj k i V~Vh i j  fd; k x; k

dk; Z gksxk%
(A) 560 pJ (B) 692 pJ (C) 508 pJ (D) 600 pJ

Sol. C
Initial energy of capacitor

2

i

1 v
U

2 c


1 120 120
600J

2 12


  

Since battery is disconnected so charge remain same.
final charge of capacitor,

2

r

1 v
U

2 c


1 120 120
92

2 12 6.5


  


W + Uf = Ui

W = 508 J

11. nzO; eku M r Fkk f=kT; k R dh nks , dl eku xksykdkj  xsanksa dks 2R yEckbZ r Fkk nzO; eku M dh , d NM+ ds fl j ksa i j  fp=kkuql kj  t ksM+k

x; k gSA bl  l a; kst u dk NM+ ds dsUæ l s t kus okyh r Fkk NM+ ds yEcor ~ v{k ds i fj r % t M+Ro vk?kw.kZ dk eku gksxk%

2 R

RR

(A) 2MR
15
137

(B)  2MR
15
152

(C) 2MR
15
209

(D) 2MR
15
17
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Sol. A
For ball
using parallel axis theorem.

2 2 2
ball

2 22
I MR M(2R) MR

5 5
  

2 Balls  so 244
MR

5

Irod = for rod 
2 2M(2R) MR

R 3


Isystem = IBall + rod

2
2 244 MR 137

MR MR
5 3 15

  

12. , d ehVj  Ldsy } kj k uki us i j  fdl h csyu dk O; kl  vkSj  Å¡pkbZ Øe' k% 12.6 ± 0.1 cm vkSj  34.2 ± 0.1 cm vkr s gSA mi ; qDRk

l kFkZd vadks esa bl ds vk; r u dk eku D; k gksxk \
(A) 4300 ± 80 cm3 (B)  4260 ± 80 cm3 (C) 4264 ± 81 cm3 (D) 4264.4 ± 81.0 cm3

Sol. B

V d h 0.1 0.1
2 2

V d h 12.6 34.2
    

     

V 12.6 314.2
4


  

13. fn[ kk; s x; k fp=k esa OghVLVksu l sr q l ar qfyr  gksr k gS t c dkcZu i zfr j ks/k R1 dk dyj  dksM ukj axh] yky r Fkk Hkwj k gSA i zfr j ks/k R2 o

R4 Øe' k% 80  r Fkk 40  gSaA

; g ekur s gq; s fd dyj  dksM dkcZu i zfr j ks/k dk ; FkkFkZ eku nsr k gS] R3 dks dkcZu i zfr j ks/k ekur s gq,  ml dk dyj  dksM gksxk%

R2

R4R3

R1

G

+ –

(A) l ysVh] dkyk] Hkwj k (B) Hkwj k] uhyk] Hkwj k

(C) yky] gj k] Hkwj k (D) Hkwj k] uhyk] dkyk
Sol. B

R1 = 32×10=320
for wheat stone bridge

1 2

3 4

R R
R R

 

3

320 80
R 40


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14. fdl h LFkku i j  i F̀oh ds pqEcdh;  {ks=k dk {kSfr t  ?kVd 18 × 10–6 T gSA bl  LFkku i j  0.12 m yEckbZ r Fkk 1.8Am /kqzo dh r hozr k

okyh , d pqEcdh;  l qbZ dks ml ds e/;  fcUnq l s , d /kkxs } kj k yVdk; k t kr k gSA l kE; koLFkk esa ; g l qbZ {kSfr t  l s 45° dk dks.k cukr h

gSA l qbZ dks {kSfr t  j [ kus gsr q bl ds dksbZ , d fl j s i j  Å/okZ/kj  cy yxkuk pkfg; s %
(A) 6.5 × 10–5 N (B) 1.8 × 10–5 N
(C) 3.6 × 10–5 N (D) 1.3 × 10–5 N

Sol. A

Bsin45 F sin45
2

   


F 2g B 

15. nks l fn' kksa A


 r Fkk B

 ds i fj ek.k cj kcj  gSA )BA(


  dk i fj ek.k )B–A(


 ds i fj ek.k dk 'n' xquk gSA A


 r Fkk B


 ds chp dk

dks.k gS %

(A) 










1n
1n

cos 1
(B) 











1n
1n

sin 1
(C) 
















1n

1n
sin

2

2
1

(D) 















1n

1n
cos

2

2
1

Sol. D

A B 2acos /2  
 

....(1)

 
A B 2acos 2asin /2

2

  
   

 
....(2)

sin
n 2acos 2a

2 2
  

   

tan n
2


 

16. , d d.k t = 0 i j  ewy fcUnw l s pyuk vkj EHk dj r k gS vkSj  /kukRed x - v{k dh fn' kk esa xfr  dj r k gSA fp=k esa osx dk l e;  ds

l ki s{k xzkQ fn[ kk; k x; k gSA t = 5s i j  d.k dh fLFkfr  D; k gksxh ?

(A) 10 m (B) 3 m (C) 9 m (D) 6 m
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Sol. C
S = Area under graph

1
2 2 2 2 3 1 9m

2
      

17. , d vKkr  i zfr j ks/k l s t c 2 mA dh /kkj k cgr h gS r ks 4.4 W ' kfDr  dk {k;  gksr k gSA ; fn bl  i zfr j ks/k dks 11 V dh , d vkn' kZ

cSVj h l s t ksM+k t k; s r ks ' kfDr  {k;  dk eku gksxk%
(A) 11 × 10–5 W (B) 11 × 10–4 W (D) 11 × 10–3 W (D) 11 × 105 W

Sol. A
P = I2R
4.4 = 4 × 10-6 R
R = 1.1 ×106 

2 2
6 511 11

P ' 10 11 10 W
R 1.1

     

18. , d d.k fdl h , d cy j12–i3F


  ds vUr xZr  i4d


  l s foLFkkfi r  gksr k gSA ; fn d.k dh foLFkki u l s i woZ xfr t  mt kZ

3 J Fkh r ks foLFkki u ds ckn ml dh xfr t  Åt kZ dk eku gksxk %
(A) 10 J (B) 12 J (D) 15 J (D) 9 J

Sol. C

Work done = F.d


= 12J
work energy theorem

net
w K.E. 

12 = Kf – 3
Kf = 15J

19. , d can vkWxZu &i kbZi  dh ewyHkwr  vkòfÙk 1.5 kHz gSA bl  vkWxZu & i kbZi  l s , d O; fDr  dks Li "V l qukbZ nsus okys vf/kLoj ks dh

l a[ ; k gksxh % (O; fDr  vf/kdr e 20,000 Hz vkòfÙk dh /ofu l qu l dr k gS )
(A) 5 (B) 7 (C) 4 (D) 6

Sol. B
For closed organ pipe, resonate frequency is odd multiple of fundamental frequency.
 (2n + 1) f0   20,000
(f0 is fundamental frequency = 1.5 KHz)
 n = 6
 Total number of overtone that can be heared is 7. (0 to 6).

20. nks cy P vkSj  Q ft uds i fj ek.k Øe' k% 2F r Fkk 3F gSa] i j Li j   dks.k cukr s gSaA ; fn cy  Q dks nksxquk dj  nsa r ks budk i fj .kkeh

cy Hkh nksxquk gks t kr k gSA r c dks.k  gksxk %
(A) 60° (B) 90° (C) 120° (D) 30°

Sol. C
4F2 + 9F2 + 12 F2 cos  = R2

4F2 + 36F2 + 24 F2 cos  = 4R2

4F2 + 36F2 + 24 F2 cos 
=4(13F2 + 12F2cos) = 52 F2 + 48F2cos

2

2

12F 1
cos

224F
    
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21. 1 × 10–4 m2 {ks=kQy dh /kkr q dh , d IysV dks 16 mW/m2 dh r hozr k ds i zdk' k l s i zdkf' kr  fd; k t kr k gSA /kkr q dk dk; ZQyu

5 eV gSA vki fr r  QksVkWuks dh Åt kZ 10 eV gS r Fk dsoy 10 % QksVkWuksa l s bysDVªkWu mRl ft Zr  gksr s gSA i zfr  l sd.M mRl ft ZR gq, dqy

QksVksbysDVªkWu r Fkk mudh vf/kdr e Åt kZ] Øe' k% gksxh %

[fn; k gS % 1 eV = 1.6 × 10–19 J]

(A) 1011 r Fkk 5 eV (B) 1010 r Fkk 5 eV

(C) 1014 r Fkk 10 eV (D) 1012 r Fkk 5 eV

Sol. A

nE
I

At


19
3 12

4
photon

n 10 1.6 10
16 10 10

t 10






  
    

22. nks r kj s] ft uesa i zR; sd dk nzO; eku 3 × 1031 kg gS r Fkk muds chp dh nwj h 2 × 1011  m gS] vi us mHk; fu"B nzO; eku dsUnz

O ds i fj r % fdl h l er y esa ?kwe j gs gSA , d mYdkfi .M O l s r Fkk muds ?kw.kZu l er y ds yEcor ~ fn' kk l s xqt j r k gSA bu nks r kj ksa

ds xq#Rokd"kZ.k l s i yk; u dj us ds fy ,  mYdkfi .M dh fcUnq O i j  U; wur e xfr  dk eku gksxk%

(l koZf=kd xq#Roh;  fLFkj kad G = 6.67 × 10–11 Nm2 Kg–2)
(A) 3.8 × 104 m/s (B) 2.8 × 105 m/s
(C) 1.4 × 105 m/s (D) 2.4 × 104 m/s

Sol. B

By energy convervation between 0 & .

2GMm GMm 1
mV 0 0

r r 2


    

[M is mass of star m is mass of meteroite]

54GM
V 2.8 10 m / s

r
   

23. , d ukfHkdh;  fo?kVu gS] 12420 CHe2Ne 

; fn Ne20, He4 r Fkk C12 dh i zfr  U; wfDyvkWu cU/ku Åt kZ Øe' k% 8.03 MeV, 7.07 MeV and 7.86 MeV gSa r ks fuEu esa

dkSu&l k dFku l R;  gS \

(A) 12.4 MeV Åt kZ dks ckgj  l s nsuk i M+sxk

(B) 3.6 MeV Åt kZ mRl ft Zr  gksxh

(C) 11.9 MeV Åt kZ dks ckgj  l s nsuk i M+sxk

(D) 8.3 MeV Åt kZ mRl ft Zr  gksxh

Sol. C

Ne20  2He4 + C12

8.03×20 2×7.07×4+7.86×12

 EB = (BE)react – (BE)product = 9.72 MeV
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24. fn; s x; s i fj i Fk esa t huj  Mk; ksM esa /kkj k dk eku gksxk :

120 V 50 V

(A) 9 mA (B) 14 mA (C) Zero (D) mA
Sol. A

Assuming zener diode doesnot undergo breakdown, current in circuit 
120

8mA
15000

 

 Voltage drop across diode = 80 V > 50 V.
The diode undergo breakdown.

Current is 1

70
R 14mA

5000
 

Current is 2

50
R 5mA

10000
 

 Current through diode = 9mA

25. , d nzO; eku j fgr  r Fkk 3l yEckbZ dh NM+ i j  nks nzO; eku fp=kkuql kj  ml ds fl j ksa i j  yxk; s gSa r Fkk ml s , d {kSfr t  v{k i j  fcUnq

P l s dhyfdr  fd; k t kr k gSA t c bl  NM+ dks {kSfr t  voLFkk l s NksM+k t kr k gS r ks ml dk r kR{kf.kd dks.kh;  Roj .k gksxk %

l 2l

P5 M0 2 M0

(A) 
2

g
(B) 3

g7
(C) 3

g
(D) 13

g
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Sol. D

Applying torque equation about point P.
2M0 (2I) – 5 M0 gl  = I
I = 2 M0 (2l)2 + 5M0 l

2 = 13 M0I
2d


0

2
0

M g g
1313M

      





g

13
 


 anticlockwise

26. , d eqDr  vkdk' k esa l er y /kqzfor  fo| qr  pqEcdh;  r j ax dk t = 0 i j  fo| qr  {ks=k fuEu gS]

ˆ( , ) 10 cos[(6 8 )]E x y j x z 


bl dk pqEcdh;  {ks=k ( , , )B x z t


 gksxk % ¼c] i zdk' k dh pky gS½

(A) )]ct10–z8x6cos[()î8k̂6(
c
1



(B) )]ct10–z8x6cos[()î8–k̂6(
c
1



(C) )]ct10z8–x6cos[()î8k̂6(
c
1



(D) )]ct10z8x6cos[()î8–k̂6(
c
1



Sol. B

   ˆ ˆˆ ˆ ˆE 10j cos 6i 8k . xi zk     



ˆ10j cos[K.r]
 

 ˆˆ ˆK 6i 8k;   direction of waves travel.

i.e., direction of ‘c’

 Direction of B̂  will be along

ˆ4̂i 3kˆC E
5

 
 



Mag. of B

 will be along 

ˆ4̂i 3k
C E

5
 

 
 

Mag. of 
E 10

B
C C

 


 ˆ8̂i 6kˆˆ10 4i 3k
B

C 5 C

   
   

 


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27. fp=k esa fn[ kk; s x; s i zfr j ks/k R dk okLr fod eku 30 gSA bl s , d ekud l w=k R = 
I
V

 dk mi ; ksx dj ds eki k t kr k gSA ; gk¡

V r Fkk I Øe' k% oksYVehVj  r Fkk , sehVj  dh j hfMax gSA ; fn R dk eki k x; k eku 5 % de vkr k gS r ks oksYVehVj  ds vkar fj d

i zfr j ks/k dk eku gksxk%

V

R
A

(A) 600  (B) 350  (C) 570  (D) 35 
Sol. C

v

v

RR
0.95R

R R




0.95×30 = 0.05 Rv

RV = 19×30 = 570 

28.  A r Fkk B i j  j [ ks gq; s vkos' k] Øe' k% – q vkSj  + q , d fo| qr  f} /kzqo cukr s gSaA nwj h AB = 2a gS r Fkk AB dk e/;  fcUnq O gSA OP

j s[ kk AB ds yEcor ~ gS r Fkk OP = y  gS] t gk¡ y >> 2a,p i j  j [ ks , d Q  vkos' k i j  F fo| qr  cy f} /kqzo } kj k yxr k gSA ; fn Q

dks P l s OP dh fn' kk esa p' i j  ys t kr s gSa t gk¡ OP' = 







3
y

, r ks bl  i j  yxs cy dk l fUudV eku gksxk% 2
3
y a  

 
fn; k gS%

+q–q

Q
O
P

P

BA

(A) 
3
F

(B) 27 F (C) F9 (D) 3 F

Sol. B
Electric field of equitorial plane of dipole

3

KP
r

 



3

KP
At P, F=- Q

r




1 1
3

KPQ
At P , F =- 27F

(r/3)



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29. 192 g nzO; eku dh , d vKkr  /kkr q dks 100° C r d xeZ dj ds ml s i hr y ds , d dSyksj hehVj  esa] ft l dk nzO; eku 128 g gS r Fkk

bl esa 240 g i kuh 8.4 °C i j  Hkj k gS] Mkyr s gSA ; fn i kuh dk r ki eku 21.5 °C i j  LFkk; h gks t kr k gS r ks vKkr  /kkr q dh fof' k"V

Å"ek gksxh % (i hr y dh fof' k"V Å"ek 394 J kg–1 K–1 gS)
(A) 458 J Kg–1 K–1

(B) 1232 J Kg–1 K–1

(C) 916 J kg–1 K–1

(D) 654 J kg–1 K–1

Sol. C
192×S×(100–21.5)
= 128×394×(21.5–8.4)+240 × 4200 × (21.5–8.4)
 S = 916

30. , di j ek.kqd vkn' kZ xSl  ds vk/ks eksy dks 1 atm ds fu; e nkc i j  20°C l s 90°C r d xeZ dj r s gSaaA bl  xSl  } kj k fd; s x; s dk; Z

dk l fUUkdV eku gksxk % ¼fn; k gS% R = 8.31 J / mol - K½
(A) 291 J (B) 581 J (C) 146 J (D) 73 J

Sol. A

WD = PV =nRT = 
1
2

×8.31×70


