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[PHYSICS]

1. , d ukfHkdh;  xf.k=k (counter) ds } kj k j sfM; ks/kehZ L=kksr  l s mRl ft Zr  d.kks dh x.kuk nj  dks eki r s gaSA t = 0 s l e;  i j
x.kuk 1600 i zfr  l Sd.M r Fkk t = 8 s i j  x.kuk 100 i zfr  l Sd.M gSA i zfr  l Sd.M x.kuk ds : i  esa t = 6 i j  i zsf{kr  yxHkx
x.kuk i j  gksxh &
(A) 360 (B) 150 (C) 400 (D) 200

Sol. D

at t = 0, A0 = 
dt
dN

 = 1600 C/s

at t = 8s, A = 100 C/s

0A
A

 = 
16
1

 in 8 sec

Therefor half life is t1/2 = 2 sec

 Activity at t = 6 will be 1600 
3

2
1









= 200 C/s

2. fp=k esa fn[ kk; s x; s ?ku dh Hkqt k 'a' ds Qyd ABOD ds dsUnz l s Qyd BEFO ds dsUnz r d t kus okyk l fn' k gksxk &

E

a

F y
a

H
O

B

z

G

aDx

A

(A)  îĵa
2
1

 (B)  k̂îa
2
1

 (C)  1 ˆˆa j k
2

 (D)  îk̂a
2
1



Sol. A

k̂
2
a

î
2
a

rg 


Hr


 = k̂
2
a

ĵ
2
a 

gH rr


  = 
2
a

  îĵ 

3. 1 m yEckbZ r Fkk 5 g nzO; eku dh , d Mksj h ds nksuks fl j ks dks n<̀+ j [ kk gSA Mksj h esa 8.0 N dk r uko gSA 100 Hz vkòfRr  ds
, d ckgj h dfEi =k l s Mksj h esa dEi Uu mRi Uu dj r s gaSA Mksj h esa cus fudVr e fuLi anks ds chp dh nwj h dk l fUudV eku gksxk &
(A) 20.0 cm (B) 16.6 cm (C) 10.0 cm (D) 33.3 cm

Sol. A
Velocity of wave on string

V = 
T

 = 1000
5
8
  = 40 m/s

Now, wavelength of wave  = 
n
v

 = 
100
40

 m

Separation b/w successive nodes, 
2


 = 
100
20

 m

= 20 cm
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4. , d l er y r yh ds cM+s VSad esa i kuh 10–4 m3 s–1 l s Hkj  j gk gS vkSj  bl dh r yh esa cus 1 cm2 {ks=kQy ds , d Nsn l s i kuh
ckgj  Hkh cg j gk gSA ; fn i kuh dh VSad esa mapkbZ fLFkj  gS] r ks bl  mapkbZ dk eku gksxk &
(A) 2.9 cm (B) 5.1 cm (C) 4 cm (D) 1.7 cm

Sol. B

Since height of water column is constant therefore, water inflow rate (Qin)
= water outflow rate
Qin = 10–4 m3s–1

Qout = Au = 10–4 × gh2

10–4 = 10–4 h20

h = 
20
1

 m

h = 5 cm

5. fn; s x; s i fj i Fk esa l syks dk vkar fj d i zfr j ks/k ' kwU;  gSA i zfr j ks/kks R1 vkSj  R2 esa] Øe' k% /kkj k (Ampere esa) ds eku gksaxs &

R1

– +

10V

+ –

10V

R2

(A) 0.5, 0 (B) 2,2 (C) 0, 1 (D) 1, 2
Sol. A

i1 = 
20
10

 = 0.5 A

i2 = 0

6. nks fo| qr  f} /kqzo] A vkSj  B ft uds f} /kqzo vk?kw.kZ Øe' k% îqa4dA 


 vkSj  îqa2dB 


 gS] dks x--v{k i j  R nwj h i j  fp=kkuql kj

j [ kk x; k gSA

A B
X

R

 A l s ml  fcUnq dh nwj h] ft l  i j  nksuks dk foHko cj kcj  gksxk] gS &

(A) 
12

R


(B) 

12

R


(C) 

12

R2


(D) 

12

R2


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Sol. C

V = 2

4qa
(R x)  = )x(

qa2
2

x2  = R + x

x = 
12

R



4qa 2qa

R

dist = 
12

R


 + R = 

12

R2



7. yEckbZ l dh , d i r yh j ks/kh NM+ i j  j s[ kh;  vkos' k ?kuRo  (x) = 0 l
x

 gSA bl  NM+ dks ewyfcUnq (x = 0) l s t kus okyh r Fkk

NM ds yEcor ~ , d v{k ds i fj r % n pDdj  i zfr  l Sd.M l s ?kqek; k t kr k gSa bl  NM dk dkfyd ek/;  pqEcdh;  vk?kw.kZ gksxk &

(A)  n  l3 (B) 
3


 n  l3 (C) 
4


 n  l3 (D) n  l3

sol. C
 M = NIA
dq = dx & A = x2

dm =  
 20 x.dx

x
)x(


M = 

0n

. 


0

3 dx.x  = 

0n

. 







4
L4

M = 
4

n 3
0 

 or 
4


 n3

8. vi or Zukad 1 r Fkk Qksdl  f1 nwj h ds , d l er yksRr y ySal  dks vi or Zukad 2 r Fkk Qksdl  nwj h f2 ds nwl j s l er y&vor y ySal

ds l Ei dZ esa j [ kk x; k gSA ; fn muds i zR; sd xksyh;  Qyd dh oØr k f=kT; k R gS r Fkk f1 = 2f2 gS] r ks 1 vkSj  2 esa l aca/k gksxk
(A) 1 + 2 = 3 (B) 32 – 21 = 1 (C) 22 – 1 = 1 (D) 21 – 2 = 1

Sol. D

2f2
1

 = 
1f
1

 = (1 – 1) 










 R

11

2f
1

 = (2 – 1) 












1
R
1

R
)1( 1 

 = 
R2

)1( 2 

21 –  = 1
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9. , d TV l apj .k ehukj  dh mapkbZ 140 m r Fkk vfHkxzkgh , sfUVuk dh mapkbZ 40 m gSA bl  ehukj  l s nf̀"V j s[ kk fo/kk (LOS)
esa fdr uh vf/kdr e nwj h r d fl Xuy i zl kfj r  dj  l dr s gS \  (fn; k gS] i F̀oh dh f=kT; k = 6.4 × 106 m).
(A) 65 km (B) 40 km (C) 48 km (D) 80 km

Sol. A
Maximum distance upto which signal can be broadcasted is

dmax = Tgh2  + Rgh2

where hT and hR are heights of transmitter tower and height of receiver respectively.
Putting all values -

dmax = 62 6.4 10   140 40  
on solving, dmax = 65 km

10. , d bysDVªkWu l w{en' khZ dh foHksnu {ker k ml esa i z; ksx fd; s x; s bysDVªkWuks dh r j axnS/; Z dh dksfV dh gSA 7.5 × 10–12 m dh
pkSM+kbZ ds foHksnu gsr q bysDVªkWu] dh U; wur e mt kZ dk fudVr e eku gksxk &
(A) 25 keV (B) 500 keV (C) 100 keV (D) 1 keV

Sol. A

 = p
h

[ = 7.5 × 10–12]

P = 

h

KE = 
m2

P2

 = 
m2

)/h( 2
 = 

31

12

34

101.92

105.7
106.6



















 J

KE = 25 Kev

11. R i j  fuxZr  eku '1' ds fy; s fn; s x; s ykWft d xsV i fj i Fk esa] fuos' kks dk eku gksuk pkfg,  &

X

Y
P

Q

R

(A) X = 0, Y = 1 (B) X = 1, Y = 0 (C) X = 0, Y = 0 (D) X = 1, Y = 1
Sol. B

P = yx 

Q = x.y  = y + x

O/P = QP 
To make O/P
P + Q must be 'O'
So, y = 0
x = 1

12. , d l ekar j  i V~V l a/kkfj =k dh IysVks dk {ks=kQy 6 cm2 r Fkk muds chp nwj h 3mm gSA IysVks ds chp r hu ml h eksVkbZ r Fkk
, dl eku {ks=kQy ds i j koS| qr ks ft uds i j koS| qr kad] K1 = 10, K2 = 12 vkSj  K3 = 14 gS] l s fp=kkuql kj  Hkj  fn; k t kr k gSA
bl h l a/kkfj =k esa , sl s i j koS| qr  dk i j kS| qr kad D; k gksxk] ft l s Mkyus i j  ogh /kkfj r k i zkIr  gks &

(A) 4 (B) 36 (C) 14 (D) 12
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Sol. D
Let dielectric constant of material used be K.

 
d

3/A10 0  + 
d

3/A12 0  + 
d

3/A14 0  = 
d

AK 0

 K = 12

13. /kkr q ds , dl eku r kj  dk i zfr j ks/k 18  gSA bl s eksMdj  , d l eckgq f=kHkqt  cukr s gSA bl  f=kHkqt  ds dksbZ nks ' kh"kksZ ds chp r qY;
i zfr j ks/k dk eku gksxk &
(A) 4  (B) 8  (C) 12  (D) 2 

Sol. A

BA

Req between any two vertex will be

eqR
1

 = 
12
1

 + 
6
1

  Req = 4

14. nzO; eku M r Fkk f=kT; k R ds , d Bksl  l ekax csyukdkj  j ksyj  dks , d fØdsV fi p i j  {kSfr t  cy F, l s [ khapk t k j gk gSA ; g
ekur s gq; s fd csyu fcuk fQl ys yq<+dr k gS] bl ds dks.kh;  Roj .k dk eku gksxk &

(A) 
F

2mR
(B) 

F
3mR

(C) 
2F

3mR
(D) 

3F
2mR

Sol. C

F

FR = 
2
3

 MR2

 = 
MR3
F2

15. L yEckbZ r Fkk i zfr j ks/k 12 r ds , d foHkoeki h r kj  AB dks fo-ok-cy  r Fkk vkUr fj d i zfr j ks/k r dh , d l sy D l s t ksMr s gSA
fo-ok-cy /2 r Fkk vkUr fj d i zfr j ks/k 3r okyh , d l sy C dks fn[ kk; s x; s fp=kkuql kj  t ksMr s gSA og yEckbZ AJ, ft l ds fy ; s
xSYosukseki h esa dksbZ fo{ksi  ugh gksr k gS] gksxh &

D

G
+ -

BA

+ -

C

J

r3,
2


(A) 
13

L
24

(B) 
5

L
12

(C) 
11

L
12

(D) 
11

L
24
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Sol. A

i = 
r13










r12

L
x

i  = 
2


r13


 





r12.

L
x

 = 
2


  x = 
24

L13

16. 2 cm dksj  dk , d Bksl  /kkr q dk ?ku] /kukRed y-v{k dh fn' kk esa 6 m/s dh xfr  l s t k j gk gSA ; gk¡ 0.1 T dk pqEcdh;
{ks=k /kukRed z-v{k dh fn' kk esa mi fLFkr  gSA x-v{k ds yEcor ~ ?ku ds nks Qydks ds chp foHkokUr j  dk eku gksxk &
(A) 6 mV (B) 12 mV (C) 1 mV (D) 2 mV

Sol. B
Potential difference between two forces perpendicular to x-axis will be

. )BV(


  = 12 mV

17 fn[ kk; s x; s fp=kkuql kj  m nzO; eku dk , d xqVdk , d IysVQkeZ i j  j [ kk gS] t ks foj ke l s fu; r  Roj .k g/2 l s mi j  dh vksj  pyuk
vkj aHk dj r k gSA xqVds i j  yxus okys vfHkyEc i zfr fØ; k (normal reawction) cy } kj k l e;  t esa fd; k x; k dk; Z gS &

                                        a = g
2

m

(A) 
2 2m g t

8
(B) 

2 23mg t
8

(C) –
2 2m g t

8
(D) 0

Sol. B

N – mg = 
2

mg
  N = 

2
mg3

Now, work done W = SN

 = 








2
mg3

 






 2gt
2
1

 W = 
4

tmg3 22

18 , d  mi xzg i F̀oh ds i fj r % òRr kdkj  d{kk esa , d fu; r  xfr    l s ?kwe j gk gSa mi xzg l s nzO; eku 'm' dk , d fi .M bl  r j g
mR{ksfi r  gksr k gS fd  og i F̀oh ds xq: Rokd"kZ.k l s Bhd i yk; u d j  t kr k gSa mR{ksi .k ds l e;  fi .M dh xfr t  mt kZ dk eku
gksxk &

(A) 22m (B) 23
m

2
 (C) 2m (D) 21

m
2



Sol. C

At height r from centre of earth. orbital velocity = 
r

GM

 By energy conservation

KE of 'm' + 







r

GMm
 = 0 + 0

(At infinity, PE = KE = 0)

 KE of 'm' = 
r

GMm
 = 

2

r
GM











 m = mvv2
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19 vkos' k Q dks r hu l edsUnzh;  r Fkk f=kT; k a, b, c (a < b < c) ds xksykdkj  dks' kks i j  bl  r j g for fj r  fd; k gS fd r huks i j
{ks=kh;  vkos' k ?kuRo cj kcj  gSA dks' kks ds dsUnz l s nwj h r(r < a) i j  fLFkr  , d fcUnq i j  dqy foHko dk eku gksxk &

(A)
0

Q
4 (a b c)   (B) 2 2 2

0

Q(a b c)
4 (a b c )

 
   (C) 

0

Q ab bc ca
12 abc

 
 (D) 

2 2 2

3 3 3
0

Q(a b c )
4 (a b c )

 
  

Sol. B

b
a

r
P

c

Potential at point P, V = 
a

kQa  + 
a

kQb  + 
a

kQc

 Qa : Qb : Qc :: a
2 : b2 : c2

[since a = b = c]

 Qa = 








 222

2

cba
a

 Q

Qb = 








 222

2

cba
b

 Q

Qc = 








 222

2

cba
c

 Q

V = 
04

Q
  








222 cba
)cba(

20 0.03 kg nzO; eku ds ydMh ds , d VqdMs dks , d 100 m mapkbZ dh bekj r  dh Nr  l s NksMk t kr k gSA ml h l e;  0.02 kg
nzO; eku dh , d xksyh dks /kj kr y l s 100 ms-1 dh xfr  l s m/okZ/kj  fn' kk esa mi j  dh r j Q nkxk t kr k gSA xksyh ydMh esa xM
t kr h gS] r ks bl  l a; qDr  fudk;  } kj k uhps vkus l s i gys bekj r  dh ' kh"kZ l s mi j  r ;  dh xbZ vf/kdr e mapkbZ dk eku gksxk &
(fn; k gS g = 10ms-2)
(A) 30 m (B) 10 m (C) 40 m (D) 20 m

Sol. C

100m

0.02kg

100m/s

0.03kg

Time taken for the particle to collide,

t = 
relV
d

 = 
100
100

 = 1 sec
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Speed of wood just before collision = gt = 10 m/s
& speed of bullet just before collision v=u-gt
= 100 – 10 = 90 m/s
Now, conservation of linear momentum just before and after the collision -
–(0.02) (1) + (0.02) (90) = (0.05)v
 150 = 5 v
 v = 30 m/s

Max. height reached by body h = g2
v2

Before
0.03kg

After
10 m/s

90 m/s

0.02kg

v

0.05kg

h = 
102
3030




 = 45 m

 Height above tower = 40 m

21. SI ek=kdks esa , d i nkFkZ dk ?kuRo 128 kg m-3 gSA , d , sl s ek=kdks esa] ft l esa yEckbZ dh bdkbZ 25 cm r Fkk nzO; eku dh
bdkbZ 50 g gS] bl  i nkFkZ ds ?kuRo dk vkafdd eku gksxk &
(A) 40 (B) 410 (C) 16 (D) 640

Sol. A

3m
kg128

 = 33 )4()cm25(
)20)(g50(125

= 
64

128
 (20) units

= 40 units

22. 2ˆ10 i  A-m2 pqEcdh;  vk?kw.kZ okys , d pqEcd dks l e;  ds l kFk ˆBi(cos t)  ds vuql kj  cnyr s gq; s , d pqEcdh;  {ks=k esa j [ kr s

gSA ; gk¡ B=1 Tesla r Fkk 0.125   rad/s gSA t = 1 s i j  pqEcdh;  vk?kw.kZ dh fn' kk dks foi j hr  dj us esa fd; k x; k dk; Z
gksxk &
(A) 0.01 J (B) 0.028 J (C) 0.007 J (D)  0.014 J

Sol. D

Work done, W =  B.



= 2 × 10–2 × 1 cos (0.125)
= 0.02 J  0.014 J  (due to most close option available.)

23. , d ; ax f} &f>j h i z; ksx ft l esa f>fj Z; ks ds chp dh nwj h 0.1 mm gS] r j axnS/; Z 1 ds i zdk' k } kj k 
1
40

 rad dks.k i j  nhIr  fÝat

ns[ kh t kr h gSa t c bl h i z; ksx esa 2 r j axnS/; Z ds i zdk' k dk mi ; ksx dj r s gS] r ks ml h dks.k i j  nhIr  fÝat  ns[ kh t kr h gSA fn; k
gS fd 1  vkSj  2 n'̀ ;  i zdk' k ds i j kl  (380 nm l s 740 nm r d) esa gS] r ks muds eku gksxs &
(A) 625nm, 500 nm (B) 380 nm, 500 nm (C) 400 nm, 500 nm (D) 380 nm, 525 nm

Sol. A
Path difference = d sin    d

= 0.1 × 
1
40

 = 2500 nm

or bright fringe, path difference must be integral multiple of .
 2500 = n1 = m2
 1 = 625, 2 = 500 (from m = 5)
(for n = 4)
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24. , d l er y dks i ksNs l s l kQ dj us dh , d e' khu } kj k R f=kT; k ds i ksaNs dks dqy m/okZ/kj  cy F l s nckdj  ml s ml dh v{k ds
i fj r % , d fu; r  dks.kh;  xfr  l s ?kqek; k t kr k gSA ; fn cy F i ksNs i j  , dl eku for fj r  gS r Fkk i ksaNs vkSj  l er y ds chp ?k"kZ.kkad
 gS] r ks e' khu } kj k i ksaNs i j  yxk; k cy vk?kw.kZ gksxk &

(A) FR/3 (B) FR/6 (C) FR/2 (D) 
2

FR
3


Sol. D
Consider a strip of radius x & thickness dx, Torque due to friction on this strip.

 d  =  


R

0
2R
xdx2.Fx

 = 2R
F2

. 
3
R3

dx

x

2 FR
3


 

25. T = 103 K r ki eku ds xeZ m"ek Hk.Mkj  dks T = 102 K r ki eku ds m"ek Hk.Mkj  l s] 1 eh eksVkbZ ds r kacs ds i Vy } kj k t ksM+r s
gSA fn; k gS] r kacs dh m"ek pkydr k 0.1 WK-1m-1 gSA l ke; koLFkk esa bl l s xqt j us okyk mt kZ ¶yDl  gksxk &
(A) 65 Wm-2 (B) 200 Wm-2 (C) 90 Wm-2 (D) 120 Wm-2

Sol. C

10 K3

1m

10 K2









dt
dQ

 = 


TkA

 
A
1

 







dt
dQ

 = 
1

)900)(1.0(
 = 90 W/m2

26. ; fn , d l er y fo} qr  pqEcdh;  r j ax dk pqEcdh;  {ks=k fuEu gS &

6 15 x
B 100 10 sin 2 2 10 t

C
            

  r ks bl ds l axr  fo| qr  {ks=k dk vf/kdr e eku gksxk] (i zdk' k dh pky  =

3×108 m/s)  &
(A) 6×104 N/C (B) 4.5×104 N/C (C) 4×104 N/C (D) 3×104 N/C

Sol. D
E0 = B0 × C
= 100 × 10–6 × 3 × 108

= 3 × 104 N/C

27. nks cUnwdksa A r Fkk B } kj k vkj fEHkd pkyksa Øe' k% 1 km/s r Fkk 2 km/s l s xksyh pkyk; h t k l dr h gSA {kSfr t  Hkwfe ds fdl h
fcUnq l s l Hkh l EHko fn' kkvksa esa budks pyk; k t kr k gSA nksuksa cunwdksa } kj k nkxh xbZ xksfy; ksa l s Hkwfe i j  Nkfnr  vkf/kdr e
{ks=kQyksa dk vuqi kr  gSA
(A) 1 : 8 (B) 1 : 16 (C) 1 : 4 (D) 1 : 2

Sol. D

R = g
2sinu2 

A = R2

A  R2

A  u4

2

1

A
A

 = 4
2

4
1

u
u

 = 
4

2
1






 = 

16
1
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28. r hu dkuksZ bat u Js.khØe esa T1 r ki eku ds , d xeZ Å"ek Hk.Mkj  r Fkk T4 r ki eku ds , d B.Mksa Å"ek Hk.Mkj  ds chp ysxs gS  ( fp=k
nsf[ k; sa) fn[ kk; s vuql kj  T2 r Fkk T3 r ki eku ds nks vkSj  Å"ek Hk.Mkj  gS ; gk¡ T1>T2>T3>T4 gSA r huksa bat u cj kcj  {ker k ds gksaxsa] ; fn

(A) 11 2 32
2 1 4 3 1 4T (T T ) ; T (T T )  (B) 1 12 23 3

2 1 4 3 1 4T (T T ) ; T (T T ) 

(C) 1 13 34 4
2 1 4 3 1 4T (T T ) ; T (T T )  (D) 1 12 23 3

2 1 4 3 1 4T (T T ) ; T (T T ) 
Sol. B

= 1 – 
1

2

T
T

 = 1 – 
3

2

T
T  = 1 – 

3

4

T
T

 
1

2

T
T

 = 
4

3

T
T

 = 
3

4

T
T

 T2 = 31TT  = 421 TTT

T3 = 42TT

T2
3/4 = 4/1

4
2/1

1 TT

T2 = T1
2/3 T4

1/3

29. , d j sykxkMh xfr  34 m/s l s , d fLFkj  i zs{kd dh vksj  t k j gh gSA j syxkM+h dh l hVh dh vkokt  i zs{kd dks f1 vkòfÙk dh l qukbZ
nsr h gSA ; fn j syxkM+h dh xfr  17 m/s r d ?kVk nh t kr h gS r ks l hVh dh vkòfÙk f2 l qukbZ nsr h gSA ; fn /ofu dh xfr
340 m/s gS r ks vuqi kr  f1/f2 gksxk %
(A) 21/20 (B) 19/18 (C) 18/17 (D) 20/19

Sol. B

fapp = f0 






 

s2

02

vv
vv



f1 = f0 





 34340

340

f2 = f0 





17340

340

2

1

f
f

 = 
34340
17340




 = 
306
323

  
2

1

f
f

 = 
18
19

30. 2W ds , d dkcZu i zfr j ks/k dks Øe' k% gj s] dkys yky r Fkk Hkwj s j ax esa dyj  dksM fd; k x; k gSA vf/kdr e /kkj k t ks bl
i zfr j ks/k l s cg l dr h gS] gksxhA
(A) 20 mA (B) 0.4 mA (C) 63 mA (D) 100 mA

Sol. A
P = i2R
 for imax, R must be minimum
from color coding R = 50 × 102
 imax = 20 mA


