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Gravitation

1. A test particle is moving in a circular orbit in the gravitational field produced by a mass density 
2

K
(r)

r
  .

Identify the correct relation  between the radius R of the particle’s orbit and its period T :
(1) T/R is a constant (2) TR is a constant (3) T/R2 is a constant (4) T2/R3 is a constant

,d ijh{k.k d.k nzO;eku ?kuRo 
2

K
(r)

r
   ls mRiUu xq:Roh; {ks=k esa ,d o`Ùkkdkj d{kk esa ?kwe jgk gSA d.k ds d{k dh

f=kT;k R rFkk blds vkorZdky T ds chp lgh lEcU/k gksxk :
(1) T/R fu;r gSA (2) TR fu;r gSA (3) T/R2 fu;r gSA (4) T2/R3 fu;r gSA

A. 1

sol.

R
2

(in) 2

0

k
M 4 r dr.

r
 

M
(in)

 = 4KR

2

2

4 KR V
mG. m v 4 GK

R R


    

2 R 2 .R
T

v 4 GK

 
  



T

R
  = constant

KTG & Thermodynamics

2. The specific heats, C
P
 and C

V
 of a gas of diatomic molecules, A, are given (in units of J mol–1 K–1) by 29 and

22, respectively. Another gas of diatomic molecules, B, has the corresponding values 30 and 21. If they are

treated as ideal gases, then :

(1) A is rigid but B has a vibrational mode.

(2) A has a vibrational mode but B has none.

(3) Both A and B have a vibrational mode each.

(4) A has one vibrational mode and B has two.

,d f}ijek.kqd xSl A ds v.kqvksa dh fof'k"V Å"ek;sa (J mol–1 K–1 dh bdkbZ esa) C
P
 rFkk C

V
, Øe'k% 29 vkSj 22 gSaA nwljh

f}ijek.kqd xSl B ds v.kqvksa ds fy, laxr eku 30 vkSj 21 gSaA ;fn bUgsa vkn'kZ xSl ekuk tk;s rks :

(1) A n`<+ gS fdUrq B esa ,d dEiu fo/kk gSA

(2) A esa ,d dEiu fo/kk gS fdUrq B esa dksbZ dEiu fo/kk ugha gSA

(3) A rFkk B nksuksa esa ,d&,d dEiu fo/kk;sa gSaA

(4) A esa ,d dEiu fo/kk rFkk B esa nks dEiu fo/kk;sa gSA

A. 2
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sol. For (A) C
P
 = 29, C

V
 = 22

For (B) C
P
 = 30 C

V
 = 21


A

A

P

A

V

C 29
1.31

C 22
   

When A has vibrational degree of freedom, then A 9 / 7 1.29  

B

B

P

B

V

C 30
1.42

C 21
   

 B has no vibrational degree of freedom

Kinematics

3. The position vector of a particle changes with time according to the relation    2 2ˆ ˆr t 15t i 4 20t j  


. What

is the magnitude of the acceleration at t = 1 ?

,d d.k dk fLFkfr&lfn'k le; ds lkFk fuEu lw=k ls cnyrk gS]

   2 2ˆ ˆr t 15t i 4 20t j  


t = 1 ij d.k ds Roj.k dk ifjek.k gksxk :

(1) 50 (2) 100 (3) 40 (4) 25

A. 1

sol. 2 2ˆ ˆ ˆr 15t i 4 j 20t j  


dr ˆ ˆ30ti 40tj
dt

 



2

2

d r ˆ ˆa 30i 40j
dt

  




a = 

2
2 2 2

2

d r
30 40 50 m / s

dt
  



Dual Nature of Radiation & Matter

4. 50 W/m2 energy density of sunlight is normally incident on the surface of a solar panel. Some part of incident

energy (25%) is reflected from the surface and the rest is absorbed. The force exerted on 1 m2 surface area will

be close to (c = 3 × 108 m/s) :

,d lksyj iSuy dh lrg ij 50 W/m2 ÅtkZ ?kuRo dk lw;Z dk izdk'k vfHkyEcor~ vkifrr gksrk gSA vkifrr ÅtkZ dk dqN

Hkkx (25%) lrg ls ijkofrZr gks tkrk gS rFkk cpk gqvk Hkkx vo'kksf"kr gks tkrk gSA lrg ds 1 m2 {ks=kQy ij yxus okyk cy

gksxk : (c = 3 × 108 m/s) :

(1) 20 × 10–8 N (2) 35 × 10–8 N (3) 15 × 10–8 N (4) 10 × 10–8 N

A. 1
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sol.
W

P
c

  and pressure = I/c

h h 5h
P P

4 4
      

  
 for one photon

5 Nh
.

4 tA



 = pressure

But 2Nhc
50W / m

. tA

 
 

  


5 50

pressure
4 c
 


2

8
n

5 50 1m
F 20 10 N

4 c
 

  


Current Electricity

5. A metal wire of resistance 3  is elongated to make a uniform wire of double its previous length. This new wire

is now bent and the ends joined to make a circle. If two points on this circle make an angle 60° at the centre,

the equivalent resistance between these two points will be :

3  izfrjks/k okys ,d /kkrq ds rkj dks [khapdj mldh iqjkuh yEckbZ dk nksxquk ,d leku rkj cuk;k x;k gSA bl u;s rkj dks

eksM+dj rFkk nksuksa fljsa tksM+dj ,d oÙ̀k cukrs gSaA ;fn bl oÙ̀k ds nks fcUnq dsUnz ls 60° dk dks.k cukrs gSa rks bu nksuksa fcUnqvksa ds

chp rqY; izfrjks/k gksxk :

(1) 
5

3
 (2) 

5

2
 (3) 

7

2
 (4) 

12

5


A. 1

sol.

0

L
R 3

A
   

Now if L
f
 = 2L

Then 
f

A
A

2


 f

2L 2
R 12

A

 
  

1

12
R 2

6
  

R
2
 = 10 


eq

1 1 1 6

R 2 10 10
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eq

1 5

R 3
 

Rotation

6. A thin smooth rod of length L and mass M is rotating freely with angular speed 0  about an axis perpendicular

to the rod and passing through its center. Two beads of mass m and negligible size are at the center of the rod

initially. The beads are free to slide along the rod. The angular speed of the system, when the beads reach the

opposite ends of the rod, will be :

nzO;eku M rFkk yEckbZ L dh ,d iryh NM+ dks.kh; pky 0  ls NM+ ds yEcor~ rFkk mlds dsUnz ls tkus okyh v{k ds ifjr%

Lora=k :i ls ?kwe jgh gSA nzO;eku m rFkk ux.; vkdkj dh nks ef.kdk;sa vkjEHk esa NM+ ds dsnz ij gSaA ;g ef.kdk;sa NM+ ij pyus

dks Lora=k gSaA ef.kdk;sa tc NM+ ds foijhr fljksa ij igq¡prh gS] rks bl foU;kl dh dks.kh; pky gksxh :

(1) 
0M

M 3m




(2) 

0M

M m




(3) 

0M

M 6m




(4) 

0M

M 2m





A. 3

sol. Initial angular momentum = Final Angular Momentum

2 2 2

0

ML ML mL
2

12 12 4

 
    

 


0M

M 6m


 



Rotation

7. Moment of inertia of a body about a given axis is 1.5 kg m2. Initially the body is at rest. In order to produce a

rotational kinetic energy of 1200 J, the angular acceleration of 20 rad/s2 must be applied about the axis for a

duration of :

,d fi.M dk fn;s x;s v{k ds ifjr% tM+Ro vk?kw.kZ 1.5 kg m2 gSA vkjEHk esa fi.M fojkekoLFkk esa gSA 1200 J dh ?kw.kZu xfrt

ÅtkZ mRiUu djus ds fy;s] mlh v{k ds ifjr% 20 rad/s2 dk dks.kh; Roj.k fdrus le;kUrjky rd yxkuk gksxk\

(1) 2.5 s (2) 2 s (3) 5 s (4) 3 s

A. 2

sol. I = 1.5 ; rad/s2

t = 20t

21
E I 1200

2
  

21
1.5 (20t) 1200 J

2
  

 t = 2 s

8. The resistance of a galvanometer is 50 ohm and the maximum current which can be passed through it is 0.002
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A. What resistance must be connected to it in order to convert it into an ammeter of range 0 – 0.5 A?

,d /kkjkekih dk izfrjks/k 50 ohm gS rFkk blls vf/kdre 0.002 A /kkjk izokfgr gks ldrh gSA bldks 0 – 0.5 A ijkl ds

vehVj esa ifjofrZr djus ds fy;s blesa fdruk izfrjks/k tksM+uk pkfg;s?

(1) 0.2 ohm (2) 0.002 ohm (3) 0.5 ohm (4) 0.02 ohm

A. 1

sol.

We have
I

g
 R

g
 = (0.5 – I

g
) S

 I
g
) S


0.002 50

S 0.2
0.5


 

Atomic Structure

9. A He+ ion is in its first excited state. Its ionization energy is :

,d He+ vk;u viuh izFke mÙksftr voLFkk esa gSA bldh vk;uu ÅtkZ gksxh :

(1) 13.60 eV (2) 6.04 eV (3) 48.36 eV (4) 54.40 eV

A. 1

sol.
2

0 0
n 02

E z E 4
E : E

n 4

  
  

To ionise it E
0
 energy must be supplied.

 E
0
 = 13.6 eV.

Sound Waves

10. Two cars A and B are moving away from each other in opposite directions. Both the cars are moving with a

speed of 20 ms–1 with respect to the ground. If an observer in car A detects a frequency 2000 Hz of the sound

coming from car B, what is the natural frequency of the sound source in car B?

(speed of sound in air = 340 ms–1)

nks dkj A rFkk B ,d&nwljs ls nwj foijhr fn'kk esa tk jgh gSaA nksuksa dkj i`Foh ds lkis{k 20 ms–1 dh pky ls py jgh gSaA ;fn

dkj A esa cSBk izs{kd] dkj B ls vkus okyh /ofu dh vko`fÙk 2000 Hz ikrk gS rks dkj B esa /ofu L=kksr dh okLrfod vkof̀Ùk gS :

(/ofu dh ok;q esa pky = 340 ms–1)

(1) 2150 Hz (2) 2300 Hz (3) 2060 Hz (4) 2250 Hz

A. 4

sol.
S O

20 m/s 20 m/s
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0
0 0

s

(v u ) (v 20)
f .f .f

(v u ) (v 20)

 
 

 

 0

320
2000 .f

360


 0

2000 9
f 2250 Hz

8


 

Geometrical Optics

11. A convex lens of focal length 20 cm produces images of the same magnification 2 when an object is kept at two

distances x
1
 and x

2
 (x

1
 > x

2
) from the lens. The ratio of x

1
 and x

2
 is :

20 cm Qksld nwjh ds ,d mÙky ysal ls fdlh oLrq ds izfrfcEc dk vko/kZu 2 gh gksrk tc oLrq dks ysal ls nks nwfj;ksa x
1
 rFkk  x

2

(x
1
 > x

2
) ij j[krs gSaA x

1
 vkSj x

2
 dk vuqikr gS :

(1) 3 : 1 (2) 2 : 1 (3) 4 : 3 (4) 5 : 3

A. 1

sol. 
1 1 1

v u f
 

 v = (2u)
for v = 2u


1 1 1 3 1

2u u 20 2u 20
   

 u
1
 = 30 cm

for v = –2u

and
1 1 1

u 2u 20
 


1 1

2u 20
 u

2
 = 10


30

3.
10



Kinematics

12. The position of a particle as a function of time t, is given by x(t) = at + bt2 – ct3 where a, b and c are constants.

When the particle attains zero acceleration, then its velocity will be :

,d d.k dh fLFkfr le; 't' ds Qyu esa fuEu gS :

x(t) = at + bt2 – ct3

tgk¡ a, b rFkk c fu;rkad gSA tc d.k dk Roj.k 'kwU; gS] rc mldk osx gksxk :

(1) 
2b

a
4c

 (2) 
2b

a
3c

 (3) 
2b

a
2c

 (4) 
2b

a
c



A. 2

sol. x = at + bt2 – ct3
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v = 
2x a 2bt 3ct  



a = x 2b 6ct 
 

For x 0
 b

t
3c

 

2b b
v x a 2b 3c

3c 3c 3c

  
       

   




2 2 2b 2b b

v a a
3c 3c 3c

     

Capacitance

13. The parallel combination of two air filled parallel plate capacitors of capacitance C and nC is connected to a

battery of voltage, V. When the capacitors are fully charged, the battery is removed and after that a dielectric

material of dielectric constant K is placed between the two plates of the first capacitor. The new potential

difference of the combined system is :

ok;q ls Hkjs nks lekUrj IysV la/kkfj=kksa] ftudh /kkfjrk,¡ C rFkk nC gSa, ds lekUrj la;kstu dks V oksYVrk dh cSVjh ls tksM+k x;k

gSA tc la/kkfj=k iw.kZr;k vkosf'kr gks tkrk gSa rks cSVjh dks gVk fn;k tkrk gS vkSj rRi'pkr~ igys la/kkfj=k dh nksuksa IysVksa ds chp

ijkoS|qrkad K dk ijkoS|qr inkFkZ j[k nsrs gSaA la;qDr la;kstu ds fy;s u;k foHkokUrj gS :

(1) 
 
 
n 1 V

K n



 (2) 
V

K n
(3) V (4) 

nV

K n

A. 1

sol. Initially

Q = CV (1 + n)

 C
eq

 = (K + n)C

CV

nCV
CV(1 n) V(1 n)

V'
(K n)C (K n)

 
 

 

Communication Systems

14. The physical sizes of the transmitter and receiver antenna in a communication system are :

(1) Inversely proportional to modulation frequency

(2) Inversely proportional to carrier frequency

(3) Proportional to carrier frequency

(4) Independent of both carrier and modulation frequency

,d lapkj O;oLFkk ds fy;s izs"kd rFkk vfHkxzkgh ,saVhuk ds HkkSfrd vkdkj gksaxs :

(1) ekMqyu vko`fÙk ds O;qRØekuqikrh

(2) okgd vko`fÙk ds O;qRØekuqikrh
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(3) okgd vkòfÙk ds lekuqikrh

(4) okgd rFkk ekMqyu vko`fÙk nksuksa ij fuHkZj ugha djrkA

A. 2

sol. Size of antenna depends on wavelength of carrier wave.

COM, Momentum & Collision

15. A wedge of mass M = 4m lies on a frictionless plane. A particle of mass m approaches the wedge with speed

v. There is no friction between the particle and the plane or between the particle and the wedge. The maximum

height climbed by the particle on the wedge is given by :

M = 4m nzO;eku dk ,d ost (wedge) vkdkj dk xqVdk ,d ?k"kZ.kghu lrg ij j[kk gSA m nzO;eku dk ,d d.k xqVds dh

vksj, v pky ls vkrk gSA d.k vkSj lrg ;k d.k vkSj xqVds ds chp dksbZ ?k"kZ.k ugha gSA d.k ds }kjk xqVds ds Åij p<+h x;h

vf/kdre Å¡pkbZ gksxh :

(1) 

2v

g
(2) 

22v

5g
(3) 

22v

7g
(4) 

2v

2g

A. 2

sol. at maximum height they attain same speed

mv = (4m + m)v'

 Common speed 
v

v '
5



From energy conservation

2
21 v 1

mgh 5m. mv
2 25 2

 

 mgh = 
2 21 1 1 4

mv 1 mv .
2 5 2 5

 
  

 


2 22mv 2v

h
5 mg 5g

 


Fluid Mechanics

16. A wooden block floating in a bucket of water has 
4

5
 of its volume submerged. When certain amount of an oil

is poured into the bucket, it is found that the block is just under the oil surface with half of its volume under

water and half in oil. The density of oil relative to that of water is

ckYVh esa rSjrs gq,, ,d ydM+h ds xqVds ds vk;ru dk 
4

5
 Hkkx ikuh esa Mwck gqvk gSA tc ckYVh esa dqN rsy Mkyrs gSa rks ik;k tkrk

gS fd xqVdk rsy dh lrg ls Bhd uhps rFkk bldk vk/kk fgLlk rsy ds vUnj rFkk vk/kk ikuh ds vUnj gSA ikuh ds lkis{k rsy dk

?kuRo gksxk :

(1) 0.5 (2) 0.8 (3) 0.7 (4) 0.6

A. 4
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sol.
4

V g v g
5

   (Initial condition) ....(i)

0

v v
V g g g

2 2
      (Final condition)


oil 4

2 2 5




  
   

 


oil 4 1 3

2 5 2 10
 

  
     

 

 oil

3
0.6

5
     

Heat Transfer

17. Two materials having coefficients of thermal conductivity '3K' and 'K' and thickness 'd' and '3d', respectively,

are joined to form a slab as shown in the figure. The temperatures of the outer surfaces are ‘ 2 ’ and ‘ 1 ’

respectively, ( 2  > 1 ). The temperature at the interface is:

fn[kk;s x;s fp=kkuqlkj '3K' rFkk 'K' Å"ek pkydrk xq.kkad ,oa, Øe'k% 'd' rFkk '3d' eksVkbZ okys nks inkFkksZa dks tksM+dj ,d

ifV~Vdk cuk;h x;h gSA muds ckgjh lrgksa ds rkieku Øe'k% ‘ 2 ’ vkSj ‘ 1 ’ gSa ( 2  > 1 )A varji"̀B dk rkieku gS :

(1) 
1 25

6 6

 
 (2) 

1 29

10 10

 
 (3) 

1 22

3 3

 
 (4) 

1 2

2

  

A. 2

sol.    2 1

3KA KA
H

d 3d
    


2 19

10 10

 
  

Errors & Significant Digits

18. The area of a square is 5.29 cm2. The area of 7 such squares taking into account the significant figures is :

,d oxZ dk {ks=kQy 5.29 cm2 gSA ,sls lkr oxksZa dk {ks=kQy mfpr lkFkZd vadksa esa gksxk :

(1) 37.03 cm2 (2) 37.0 cm2 (3) 37.030 cm2 (4) 37 cm2

A. 2

sol. 5.29 × 7 = 37.03 cm2

But answer should be in 3 significant digits. So area = 37.0

Geometrical Optics

19. Diameter of the objective lens of a telescope is 250 cm. For light of wavelength 600 nm. coming from a distant
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object, the limit of resolution of the telescope is close to :

,d nwjn'khZ ds vfHkn`';d ysUl dk O;kl 250 cm gSA ,d nwj fLFkr oLrq ls vkus okys rjaxnS/;Z 600 nm ds izdk'k ds fy;s

nwjn'khZ dh foHksnu lhek gksxh] yxHkx :

(1) 1.5 × 10–7 rad (2) 3.0 × 10–7 rad (3) 2.0 × 10–7 rad (4) 4.5 × 10–7 rad

A. 2

sol.
1.22

D


 


9

71.22 600 10
100 2.92 10

250


 

    

 × 10–7 rad

Dual Nature of Radiation & Matter

20. A particle 'P' is formed due to a completely inelastic collision of particles 'x' and 'y' having de-Broglie wavelengths

‘ x ’ and ‘ y ’ respectively. If x and y were moving in opposite directions, then the de-Broglie wavelength of

'P' is

nks d.k 'x' rFkk 'y', ftudh Mh&czkfXy rjaxnS/;Z Øe'k% ‘ x ’ rFkk ‘ y ’ gSa, ds lEiw.kZ vizR;kLFk la?kV~V ls ,d d.k 'P' cuk gSA

;fn d.k 'x' rFkk 'y' foijhr fn'kkvksa esa xfr'khy Fks] rks 'P' dh Mh&czkfXy rjaxnS/;Z gS :

(1) 
x y

x y

 

  (2) x y   (3) x y   (4) 
x y

x y

 

  

A. 1

sol. 1

x

h
P 


2

y

h
P 



1 2

x y

1 1
P P P h

 
       


h

P 


x y

h 1 1
h
 

      

y x

x y

| |1  


  

x y

x y

.

| |
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Magnetic Field & Force

21. A moving coil galvanometer has a coil with 175 turns and area 1 cm2. It uses a torsion band of torsion constant

10–6 N-m/rad. The coil is placed in a magnetic field B parallel to its plane. The coil deflects by 1° for a current

of 1 mA. The value of B (in Tesla) is approximately

,d py dq.Myh /kkjkekih esa 175 Qsjkas okyh rFkk 1 cm2 {ks=kQy dh ,d dq.Myh yxh gSA blesa ejksM+kad 10–6 N-m/rad okys

,d ejksM+ cS.M dk iz;ksx gksrk gSA bl dq.Myh dks ,d pqEcdh; {ks=k B esa j[krs gSa tks fd blds lery ds lekUrj gSA 1 mA

/kkjk ds fy;s dq.Myh esa fo{ksi 1° gSA B dk eku (VsLyk esa) yxHkx gS :

(1) 10–4 (2) 10–2 (3) 10–1 (4) 10–3

A. 4

sol. NIAB = K

175 × 1 × 10–3 × 1 × 10–4 × 
610

B
180

 



410

B 9.97 10 T
180 175


   

 B = 10–3 T

Current Electricity

22. In a conductor, if the number of conduction electrons per unit volume is 8.5 × 1028 m–3 and mean free time is

25 fs (femto second), it’s approximate resistivity is (m
e
 = 9.1 × 10–31 kg)

fdlh pkyd esa ;fn pkyd bysDVªkWuksa dh la[;k izfr ,dkadh vk;ru 8.5 × 1028 m–3 gS vkSj ek/; eqDr le; 25 fs

(QsEVks&lsds.M) gS rks mldh djhch izfrjks/kdrk gS : (m
e
 = 9.1 × 10–31 kg)

(1) 10–5 m (2) 10–6 m (3) 10–7 m (4) 10–8 m

A. 4

sol. J = ev
d d

eE
v

m





e.eE.

J E
m

 
  



2.e
J .E E

m

 
  



 2

m

e
 

 
 ( = 1/)

31

28 19 2 15

9.1 10
m

8.5 10 (1.6 10 ) 25 10



 


 

    

( 59 53) 89.1
10 1.67 10 m

8.5 2.56 25
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Geometrical Optics

23. A thin convex lens L (refractive index = 1.5) is placed on a plane mirror M. When a pin is placed at A, such that

OA = 18 cm, its real inverted image is formed at A itself, as shown in figure. When a liquid of refractive index


l
 is put between the lens and the mirror, the pin has to be moved to A', such that OA' = 27 cm, to get its

inverted real image at A' itself. The value of 
l
 will be :

1.5 viorZukad ds ,d irys mÙky ysUl L dks] fdlh lery niZ.k M dh lrg ij j[krs gSaA tc ,d fiu dks A ij j[krs gSa] rc

bl d k okLr fod  fd Ur q mYVk i zfr fcEc] fn[ kk; s fp=kkuql kj  A ij gh curk gSA fn;k gS OA = 18 cmA viorZukad 
l
 ds ,d nzo

dks ysUl rFkk niZ.k ds chp Mkyus ij] fiu ds okLrfod ,oa mYVs izfrfcEc dks A' ij gh ikus ds fy, fiu dks A' rd bl izdkj

mBkrs gSa fd OA' = 27 cmA 
l
 dk eku gksxk :

(1) 2 (2) 
4

3
(3) 3 (4) 

3

2

A. 2

sol. f
L
 = 18 cm

1 2
0.5

18 R
   R = 18 cm

1

2

1 1
( 1)

f 18

 
    

 

1 1( 1) 1 11 1

27 18 18 18

   
  

 2 = 3(2 

) = 6 – 3 



 1

4

3
 

Electromagnetic Induction

24. Two coils 'P' and 'Q' are separated by some distance. When a current of 3 A flows through coil 'P', a magnetic

flux of 10–3 Wb passes through Q. No current is passed through 'Q'. When no current passes through 'P' and

a current of 2A passes through 'Q', the flux through ‘P’ is

nks dq.Mfy;k¡ 'P' rFkk 'Q' dqN nwjh ij j[kh gSaA tc dq.Myh 'P' esa 3A dh /kkjk izokfgr gksrh gS rks dq.Myh 'Q' ls 10–3 Wb
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dk pqEcdh; ¶yDl xqtjrk gSA 'Q' esa dksbZ /kkjk ugha gSA tc 'P' esa dksbZ /kkjk ugha gS rFkk 'Q' ls 2A /kkjk izokfgr gksrh gS] rks ‘P’

ls xqtjus okyk ¶yDl gksxk :

(1) 6.67 × 10–3 Wb (2) 6.67 × 10–4 Wb (3) 3.67 × 10–3 Wb (4) 3.67 × 10–4 Wb

A. 2

sol. 
Q
 = Mi

 10–3 = M(3)


P
 = M(2)


3

P10

3 2

 


4 4
P

20
10 6.67 10 Wb.

3
     

Calorimetry

25. A massless spring (k = 800 N/m), attached with a mass (500 g) is completely immersed in 1 kg of water. The

spring is stretched by 2 cm and released so that it starts vibrating. What would be the order of magnitude of the

change in the temperature of water when the vibrations stop completely? (Assume that the water container and

spring receive negligible heat and specific heat of mass = 400 J/kg K, specific heat of water = 4184 J/kg K)

500 g nzO;eku ls tqM+h ,d nzO;eku jfgr fLizax (k = 800 N/m) dks 1 kg ikuh esa iw.kZr;k Mqck;k x;k gSA fLizax dks 2 cm

yEckbZ ls [khapdj NksM+us ij nksyu vkjEHk gks tkrs gSaA tc nksyu iw.kZr;k :d tkrs gSa rc ikuh ds rkieku esa cnyko dh dksfV

gksxh : (ekuk fd ikuh ds ik=k vkSj fLizax dks feyh Å"ek ux.; gS rFkk nzO;eku dh fof'k"V Å"ek = 400 J/kg K, ikuh dh fof'k"V

Å"ek = 4184 J/kg K)

(1) 10–5 K (2) 10–1 K (3) 10–3 K (4) 10–4 K

A. 1

sol.
21

k x E(dissipated)
2

 


1 2 2 16

800 J
2 100 100 100

 
   

 

16 1
400 T 1 4184 T

100 2
     


16

(200 4184) T 4384 T
100

    


516

T 3.6 10 K
4384 100

   


COM, Momentum & Collision

26. A particle of mass ‘m’ is moving with speed ‘2v’ and collides with a mass ‘2m’ moving with speed ‘v’ in the

same direction. After collision, the first mass is stopped completely while the second one splits into two particles

each of mass ‘m’, which move at angle 45° with respect to the original direction. The speed of each of the
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moving particle will be

nzO;eku ‘m’ dk ,d d.k pky ‘2v’ ls tkrs gq;s ,d nzO;eku ‘2m’ ds d.k tks blh fn'kk esa pky ‘v’ ls tk jgk gS] ls la?kV~V

djrk gSA la?kV~V ds ckn igyk d.k fLFkj voLFkk esa vk tkrk gS rFkk nwljk d.k ,d gh nzO;eku ‘m’ ds nks d.kksa esa foHkkftr gks

tkrk gSA ;s nksuksa d.k vkjfEHkd fn'kk ls 45° ds dks.k ij tkrs gS :

izR;sd pyk;eku d.k dh xfr dk eku gksxk :

(1)  
v

2 2 (2) 
v

2
(3) 2v (4) 2 2v

A. 4

sol. Initial momentum · P
i
 = 2mv + 2mv = 4 mv

Let v' be the speed of l particle


mv '

2 4mv
2


 v ' 2 2 v

Waves on a String

27. A string 2.0 m long and fixed at its ends is driven by a 240 Hz vibrator. The string vibrates in its third harmonic

mode. The speed of the wave and its fundamental frequency is

nksuksa fljksa ls c¡/kh gqbZ 2.0 m yEch ,d Mksjh 240 Hz ds ,d dfEi=k ls pkfyr gSA Mksjh vius rhljs xq.kko`Ùkh (harmonic) esa

daiu djrh gSA rjax dh pky vkSj bldh ewy vko`fÙk gSa :

(1) 320 m/s, 120 Hz (2) 320 m/s, 80 Hz (3) 180 m/s, 80 Hz (4) 180 m/s, 120 Hz

A. 2

sol.
2

2 3





4

m
3

 


4

v 240 320 m / s
3

  

3rd harmonic
f

n
 = nf

0
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0

240
f 80 Hz

3
 

Semiconductors

28. The logic gate equivalent to the given logic circuit is

fn;s x;s ykWftd ifjiFk dk rqY; ykWftd xsV gS :

(1) OR (2) NAND (3) AND (4) NOR

A. 1

sol. y A.B A B  

y = A + B

 OR gate

Electromagnetic Induction

29. A very long solenoid of radius R is carrying current I(t) = kte–t (k > 0), as a function of time (t  0). Counter

clockwise current is taken to be positive. A circular conducting coil of radius 2R is placed in the equatorial

plane of the solenoid and concentric with the solenoid. The current induced in the outer coil is correctly depicted,

as a function of time, by :

R f=kT;k dh vR;kf/kd yEch ifjukfydk esa izokfgr /kkjk I(t) = kte–t (k > 0) le; ds Qyu (t  0) ds :i esa gSA okekorZ

fn'kk esa /kkjk dks /kukRed fy;k x;k gSA 2R f=kT;k okyh ,d oÙ̀kkdkj dq.Myh dks ifjukfydk ds ledsUnzh; rFkk blds e/;orhZ

lery esa j[krs gSaA cká dq.Myh esa izsfjr /kkjk dks le; ds Qyu esa lgh :i ls n'kkZus okyk xzkQ gS :

(1) (2) 

(3) (4) 

A. 2
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sol. i = te–t.k

 k
1
i = k

1
te–t + k

1
te–t


t t

1 1

d
E k e k te

dt
  

      
 

= –k
1
e–t (1 – t)

 Induced current t
1

E
I k e (1 t)

r
   

Electrostatics

30. Four point charges –q, +q, +q and –q are placed on y-axis at y = –2d, y = –d, y = +d and y =+2d, respectively.

The magnitude of the electric field E at a point on the x-axis at x = D, with D >> d, will behave as:

pkj fcUnq vkos'kksa –q, +q, +q vkSj –q dks y-v{k ij] Øe'k% y = –2d, y = –d, y = +d rFkk y =+2d ij j[kk x;k gSA x-v{k

ij mifLFkr ,d fcUnq x = D, tgk¡ D >> d gS, ij fo|qr {ks=k ds ifjek.k E dk O;ogkj gksxk :

(1) 3

1
E

D
 (2) 

1
E

D
 (3) 4

1
E

D
 (4) 2

1
E

D


A. 3

sol. Consider as a dipole

 
3 3

2 2 2 22 2
0 0

2qD 2qD
E ( ve x)

4 D 4y 4 (D y )

  

   

 

3 33
2 20 2 2

2qD 1 1
| E |

4 D
2y y

1 1
D D

 
 
 
  
 
                         





2 2 2

2 2 2 4
0 0

2q 3 4y 3 y 9dy
| E | 1 . 1

4 D 2 D 2 D 4 D

 
     

  




