
        (1) 
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151. An explosion blows a rock into three parts. Two parts go off at right angles to each other. These two are, 1 kg first part moving with a 

velocity of 112 −ms  and 2 kg second part moving with a velocity of .8 1−ms  If the third part flies off with a velocity of ,4 1−ms  its mass 

would be 

(1) 5 kg (2) 7 kg (3) 17 kg (4) 3 kg 

Sol. (1)  

 

 
 

 
 
 

   

  According to conservation of linear momentum 2
2

2
13 Ppp +=  

  ⇒  .520)82()121(4 22 kgmm =⇒=×+×=×  

152. A conducting circular loop is placed in a uniform magnetic field 0.04 T with its plane perpendicular to the magnetic field. The radius of 
the loop starts shrinking at 2 mm/s. The induced emf in the loop when the radius is 2 cm is 

(1) Vπµ2.3  (2) Vπµ8.4  (3) Vπµ8.0  (4) Vπµ6.1  

Sol. (1) 
dt
dr

Brr
dt
d

B
dt
d

B
dt
d

e ππ
φ

2)( 2 ==
∆

== . 

  Ve πµπ 2.310210204.02 32 =×××××=⇒ −−   

153. If the dimensions of a physical quantity are given by ,cba TLM  then the physical quantity will be 

(1) Pressure if 2,1,1 −=−== cba   (2) Velocity if 1,0,1 −=== cba  

(3) Acceleration if 2,1,1 −=== cba  (4) Force if 2,1,0 −=−== cba  

Sol. (1) ][][ 21 −−= TMLP   

154. In the nuclear decay given below  

BBYX A
Z

A
Z

A
Z

A
Z

4
1

*4
11

−
−

−
−+ →→→ , the particles emitted in the sequence are  

(1) γαβ ,,  (2) αβγ ,,  (3) αγβ ,,  (4) γβα ,,  

Sol. (1)  

155. Three concentric spherical shells have radii a, b and )( cbac <<  and have surface charge densities σσ −,  and σ  respectively. If BA VV ,  

an CV  denote the potentials of the three shells, then, for ,bac +=  we have 

(1) BAC VVV ≠=  (2) ABC VVV ≠=  (3) ABC VVV ≠≠  (4) ABC VVV ==  

Sol. (1) )(
0

cbaVA +−
∈

=
σ

 

  









+−

∈
= cb

b
a

VB
2

0

σ
 

  









+−

∈
= c

c
b

c
a

VC
22

0

σ
 

  On putting BCA VVVbac ≠=⇒+=   

4 m/s 
m 

3 
2 kg 

2 

1 
1 kg 

12 m/s 

8 m/s 

σ 
–σ 

σ 

c 
b 

a 
A 

B 
C 



        (2) 

 
 
 
 
 

 

 
 

CBSECBSECBSECBSE    PMTPMTPMTPMT    2002002002009999 

156. A bus is moving with a speed of 110 −ms  on a straight road. A scooterist wishes to overtake the bus in 100 s. If the bus is at a distance 

of 1 km from the scooterist, with what speed should the scooterist chase the bus 

(1) 120 −ms  (2) 140 −ms  (3) 125 −ms  (4) 110 −ms  

Sol. (1) 1000+= BusScooter SS  

  smuu /20100010010100 =⇒+×=×⇒   

157. Under the influence of a uniform magnetic field, a charged particle moves with constant speed V in a circle of radius R. The time 
period of rotation of the particle  

(1) depends on V and not on R  (2) depends on R and not on V 

(3) is independent of both V and R (4) depends on both V and R 

Sol. (3) °∝°∝⇒= RTVT
qB
m

T &
2π

  

158. A wave in a string has an amplitude of 2 cm. The wave travels in the +ve direction of x axis with a speed of 128 m/sec. and it is noted 
that 5 complete waves fit in 4 m length of the string. The equation describing the wave is 

(1) )100585.7(sin)02.0( txmy +=  (2) )20107.15(sin)02.0( txmy −=   

(3) )20107.15(sin)02.0( txmy +=  (4) )100585.7(sin)02.0( txmy −=  

Sol. (4) According to given information m8.045 =⇒= λλ  

  So, frequency Hz
v

160
8.0

128
===

λ
ν  

  and Angular frequency  vπω 2= =2×3.14+160=1005 rad/s 

  Also Propagation constant 185.7
8.0

22 −=== mk
π

λ
π

 

  on Putting these value in standard equation option (4) is correct. 

159. A simple pendulum performs simple harmonic motion about 0=x  with an amplitude a and time period T. The speed of the 

pendulum at 2/ax =  will be 

(1) 
T

a

2

3π
 (2) 

T

aπ
 (3) 

T

a23π
 (4) 

T

a 3π
 

Sol. (4) ( )
T
a

aa
T

vxawv
ππ 3

2/
2 2222 =−=⇒−=   

160. A p-n photodiode is fabricated from a semiconductor with a band gap of 2.5 eV. It can detect a signal of wavelength  

(1) 6000 Å (2) 4000 nm  (3) 6000 nm (4) 4000 Å 

Sol. (4) Å
evE

hc
E 4960

5.2
12400

)(
12400

===⇒= λ
λ

 

  This is the maximum wavelength i.e., the signals having wavelength greater than this value are not detected by photodiode. 
Hence correct option is (4).  

161. A body of mass 1 kg is thrown upwards with a velocity 20 m/s. It momentarily comes to rest after attaining a height of 18 m. How 

much energy is lost due to air friction )/10( 2smg =  

(1) 20 J (2) 30 J (3) 40 J (4) 10 J  

Sol. (1) Initial energy of body .200)20(1
2
1

2
1 22 Jmv =××==  

  A part of this energy consumes in doing work against gravitational force and remaining part consumes in doing work against air 
friction. 

  i.e., frictionairgravT WWW += .  

  JWW airair 2018101200 =⇒+××=⇒   



        (3) 
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162. The symbolic representation of four logic gates are given below  

 

(i)    (ii) 
 

 

 

 (iii)    (iv) 

 

The logic symbols for OR, NOT and NAND gates are respectively. 

(1) (iii), (iv), (ii) (2) (iv), (i), (iii) (3) (iv), (ii), (i) (4) (i), (iii), (iv) 

Sol. (3)  

163. If F
r

 is the force acting on a particle having position vector r
r

 and τ
r

 be the torque of this force about the origin, then 

(1) 0. ≠τ
rr

r  and 0. =τ
rr

F  (2) 0. >τ
rr

r  and 0. <τ
rr

F  (3) 0. =τ
rr

r  and 0. =τ
rr

F  (4) 0. =τ
rr

r  and 0. ≠τ
rr

F  

Sol. (3) Fr
rrr

×=τ  hence r
rr

⊥τ  and .F
rr

⊥τ   

164. If a diamagnetic substance is brought near the north or the south pole of a bar magnet, it is 

(1) repelled by both the poles  

(2) repelled by the north pole and attracted by the south pole 

(3) attracted by the north pole and repelled by the south pole 

(4) attracted by both the poles 

Sol. (1)  

165. The mass of a lift is 2000 kg. When the tension in the supporting cable is 28000 N, then its acceleration is  

(1) 230 −ms  downwards (2) 24 −ms  upwards (3)  24 −ms  downwards (4) 214 −ms  upwards 

Sol. (2) ,/4)10(200028000)( 2smaaagmT =⇒+=⇒+=  upwards.  

166. The number of beta particles emitted by a radioactive substance is twice the number of alpha particles emitted by it. The resulting 

daughter is an 

(1) isobar of parent (2) isomer of parent (3) isotone of parent (4) isotope of parent  

Sol. (4)  

167. A rectangular, a square, a circular and an elliptical loop, all in the )( yx −  plane, are moving out of a uniform magnetic field with a 

constant velocity ivV ˆ=
r

. The magnetic field is directed along the negative z-axis direction. The induced emf, during the passage of 

these loops, out of the field region, will not remain constant for 

(1) the rectangular, circular and elliptical loops (2) the circular and the elliptical loops 

(3) only the elliptical loop   (4) any of the four loops 

Sol. (2)  

168. A particle starts its motion from rest under the action of a constant force. If the distance covered in first 10 seconds is 1S  and that 

covered in the first 20 seconds is ,2S  then 

(1) 12 2SS =  (2) 12 3SS =  (3) 12 4SS =  (4) 12 SS =  

Sol. (3) 12

2

2

12 4
20

10
SS

S
S

tS =⇒







=⇒∝   



        (4) 
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169. A wire of resistance 12 ohms per meter is bent to form a complete circle of radius 10 cm. The resistance between its two diametrically 
opposite points A and B as shown in the figure, is 

 
 

 

 

(1) Ωπ6.0  (2) Ω3  (3) Ωπ6  (4) Ω6   

Sol. (1) Length of wire .2.0)1.0(22 mr πππ ===  

  Resistance of complete wire Ω=×= ππ 4.22.012  

  ∴  Resistance of each semicircle Ω= π2.1  

  Hence equivalent resistance Ω== π
π

6.0
2
2.1

ABR   

170. The electric field part of an electromagnetic wave in a medium is represented by 0=xE ;  

;10102cos5.2 26
















×−








×= − x

s
rad

t
m
rad

C
N

Ey ππ   

0=zE . The wave is 

(1) moving along y direction with frequency Hz6102 ×π  and wave length 200 m 

(2) moving along x direction with frequency Hz610  and wave length 100 m 

(3) moving along x direction with frequency Hz610  and wave length 200 m 

(4) moving along –x direction with frequency Hz610  and wave length 200 m 

Sol. (3) Comparing the given equation with standard equation .20010
2 2 mk =⇒×== − λπ
λ
π

 

  and Hzw 66 101022 =⇒×== νππν  
  Direction of wave propagation is towards +x axis.   

171. A thin circular ring of mass M and radius R is rotating in a horizontal plane about an axis vertical to its plane with a constant angular 
velocity .ω  If two objects each of mass m be attached gently to the opposite ends of a diameter of the ring, the ring will then rotate 
with an angular velocity  

(1) 
mM

mM

2

)2(

+

−ω
 (2) 

mM

M

2+

ω
 (3) 

M

mM )2( +ω
 (4) 

mM

M

+

ω
 

Sol. (2) According to Conservation of angular  momentum 

  1LL =  

  
)2(

)2( 1122

mM
M

RmMMR
+

=⇒+=
ω

ωωω     

172. A transistor is operated in common-emitter configuration at VVc 2=  such that a change in the base current from Aµ100  to Aµ200  

produces a change in the collector current from mA5  to mA10 . The current gain is 

(1) 75 (2) 100 (3) 150 (4) 50 

Sol. (4) 50
10)100200(

10)510(
6

3

=
×−

×−
=

∆
∆

=
−

−

ib
ic

β    

173. A black body at 227°C radiates heat at the rate of 7 Cal/cm2s. At a temperature of 727°C, the rate of heat radiated in the same units 
will be  
(1) 60 (2) 50 (3) 112 (4) 80 

Sol. (3) 
16

1

727273

2272737
4

2

4

2

1

2

14 =







+

+
=⇒








=⇒∝

ET
T

E
E

TE  

  
.sec

112
22
×

=⇒
cm

cal
E   

A B 



        (5) 
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174. A student measures the terminal potential difference (V) of a cell (of emf ∈  and internal resistance r) as a function of the current (I) 
flowing through it. The slope, and intercept, of the graph between V and I, then, respectively, equal 

(1) ∈  and r−  (2) –r and ∈  (3) r and –∈  (4) –∈  and r 

Sol. (2) EriVirVE +−=⇒+=  

  Comparing it with ;cmxy +=  Slope rm −=)(  and intercept = E. 

175. Two bodies of mass 1 kg and 3 kg have position vectors kji ˆˆ2ˆ ++  and kji ˆˆ2ˆ3 +−− , respectively. The centre of mass of this system 

has a position vector 

(1) ki ˆ2ˆ2 +−  (2) kji ˆˆˆ2 +−−  (3) kji ˆˆˆ2 −−  (4) kji ˆˆˆ ++−  

Sol. (2) 
21

2211

mm
rmrm

Rcm +

+
=  

31
)̂ˆ2ˆ3(3)̂ˆ2(̂1

+
+−−+++

=
kjikji

 

  ⇒ kjiRcm
ˆˆ2̂ +−=   

176. The internal energy change in a system that has absorbed 2 Kcals of heat and done 500 J of work is 

(1) 8900 J (2) 6400 J (3) 5400 J (4) 7900 J 

Sol. (4) 5002.4102 3 +∆=××⇒∆+∆=∆ UWUQ  

  JU 7900=∆⇒   

177. An engine pumps water continuously through a hose. Water leaves the hose with a velocity v and m is the mass per unit length of the 
water jet. What is the rate at which kinetic energy is imparted to water 

(1) 3

2

1
mv  (2) 3mv  (3) 2

2

1
mv  (4) 22

2

1
vm  

Sol. (1) 







×==








=

dt
dl

dl
dMv

dt
dMv

Mv
dt
d

dt
dk

2
.

22
1 22

2  

  32

2
1

2
1

mv
dt
dl

mv
dt
dk

=×=⇒   

178. The driver of a car travelling with speed 30 m/sec towards a hill sounds a horn of frequency 600 Hz. If the velocity of sound in air is 
330 m/s, the frequency of reflected sound as heard by driver is  

(1) 550 Hz (2) 555.5 Hz (3) 720 Hz (4) 500 Hz 

Sol. (3) Apparent frequency 





−
+

=








−
+

=
30330
30330

600'
car

car

VV
VV

nn  

  Hzn 720'=⇒  

179. In a Rutherford scattering experiment when a projectile of charge 1z  and mass 1M  approaches a target nucleus of charge 2z  and 

mass 2M , the distance of closest approach is .0r  The energy of the projectile is 

(1) directly proportional to 21 MM ×  (2) directly proportional to 21zz  

(3) inversely proportional to 1z   (4) directly proportional to mass 1M  

Sol. (2)  

180. Three capacitors each of capacitance C and of breakdown voltage V are joined in series. The capacitance and breakdown voltage of 
the combination will be 

(1) 
3
,

3

VC
 (2) 

3
,3
V

C  (3) V
C
3,

3
 (4) VC 3,3  

Sol. (3)  



        (6) 
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181. The magnetic force acting on a charge particle of charge cµ2−  in a magnetic field of 2T acting in y direction, when the particle 

velocity is 1610)ˆ3ˆ2( −×+ msji  is 

(1) 8 N in –z direction (2) 4 N in z direction (3) 8 N in y direction (4) 8 N in z direction  

Sol. (1) [ ]jjiBvqF ˆ2}10)̂32̂{(102)( 66 ××+×−=×= −
rrr

 

  kF ˆ8−=
r

   

182. Which one of the following equations of motion represents simple harmonic motion 

(1) acceleration 2
10 xkxk +−=   (2) acceleration )( axk +−=  

(3) acceleration )( axk +=    (4) acceleration kx=  

Where 10 ,, kkk  and a are all positive 

Sol. (2)   

183. Monochromatic light of wavelength 667 nm is produced by a helium neon laser. The power emitted is 9 mW. The number of photons 

arriving per sec. on the average at a target irradiated by this beam is 

(1) 17109×  (2) 16103×  (3) 15109×  (4) 19103×  

Sol. (2) 16
834

93

103
103106.6

)10667()109(
×=

×××

×××
==

−

−−

hc
p

t
n λ

   

184. The figure shows a plot of photo current versus anode potential for a photo sensitive surface for three different radiations. Which one 
of the following is a correct statement  

 

 

 

 
 

(1) curves (a) and (b) represent incident radiations of different frequencies and different intensities 

(2) curves (a) and (b) represent incident radiations of same frequency but of different intensities 

(3) curves (b) and (c) represent incident radiations of different frequencies and different intensities 

(4) curves (b) and (c) represent incident radiations of same frequency having same intensity 

Sol. (2) Stopping potential is same for a & b, hence their frequencies are same. Also maximum current values are different for a & b so 

they will have different intensities  

185. Power dissipated in an LCR series circuit connected to an a.c. source of emf ε is 

(1) 



















−+

2
22 1

/
Cw

LwRRε  (2)
R

Cw
LwR

2
22 1









−+ε

 (3) 
R

Cw
LwR




















−+

2
22 1

ε

 (4)  
2

2

2

1








−+
Cw

LwR

Rε
 

Sol. (1) 




















−+

===
2

2

2

2

2

1

wc
LR

RE

Z

RE
CosiEP rmsrms

ω

φ   

Retarding potential Anode potential 

Photo current 

a c 
b 



        (7) 
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186. The electric potential at a point ),,( zyx  is given by 

4
32 +−−= xzyxV  

The electric field E
r

 at that point is 

(1) 223 3ˆˆ)2(ˆ zxkxjzxyiE +++=
r

 (2) )3(ˆ)(ˆ2ˆ 222 yxzkyxjxyiE −+++=
r

 

(3) 23 ˆˆˆ zkxyzjziE ++=
r

   (4)  xzkxyjzxyiE 223 3ˆˆ)2(ˆ ++−=
r

 

Sol. (1) [ ]32 zxy
dx
dv

Ex −−−=−=  

  [ ]2x
dy
dv

Ey −−=−=  

  [ ]23xz
dz
dv

Ez −−=−=  

  kxzjxizxykEjEiEE zyx
ˆ3ˆ)̂2(ˆˆˆ 223 +++=++=∴

r

  

187. A bar magnet having a magnetic moment of 14102 −× JT  is free to rotate in a horizontal plane. A horizontal magnetic field 

TB 4106 −×=  exists in the space. The work done in taking the magnet slowly from a direction parallel to the field to a direction 60° 

from the field is 

(1) 0.6 J (2) 12 J (3) 6 J (4) 2 J  

Sol. (3) JCosMBw 6)60cos1(106102)1( 44 =−×××=−= −θ   

   

188. A galvanometer having a coil resistance of Ω60  shows full scale deflection when a current of 1.0 amp passes through it. It can be 

converted into an ammeter to read currents upto 5.0 amp by 

(1)  putting in parallel a resistance of Ω240  (2) putting in series a resistance of Ω15  

(3) putting in series a resistance of Ω240  (4) putting in parallel a resistance of Ω15  

Sol. (4) Ω=⇒+=⇒+= 15
60

1
1
5

1 S
SS

G
ig
i

  

189. The two ends of a rod of length L and a uniform cross-sectional area A are kept at two temperature 1T  and 2T  ).( 21 TT >  The rate of 

heat transfer, ,
dt

dQ
 through the rod in a steady state is given by 

(1) 
A

TTkL

dt

dQ )( 21 −=    (2) 
LA

TTk

dt

dQ )( 21 −=  

(3) )( 21 TTkLA
dt

dQ
−=    (4) 

L

TTkA

dt

dQ )( 21 −=   

Sol. (4)  

190. See the electrical circuit shown in this figure. Which of the following equations is a correct equation for it 

 

 
 

 
 

 

(1) 0)( 11211 =−+− riRiiε    (2) 0111222 =−−− riri εε   

(3) 0)( 22212 =++−− riRiiε    (4) 0)( 11211 =++− riRiiε  

Sol. (1) According to kirchhoff's voltage law only option (1) is correct. 

R 

i1 ε1 r1 

i2 

ε2 r2 



        (8) 
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191. The mean free path of electrons in a metal is m8104 −× . The electric field which can give on an average eV2  energy to an electron in 

the metal will be in units of V/m 

(1) 7108×  (2) 11105 −×  (3) 11108 −×  (4) 7105×  

Sol. (4) eEleVK ==  

  
1584
22

)(2
×

==⇒=⇒
l

EeEleV  

  mVE /105 7×=⇒   

192. The number of photo electrons emitted for light of a frequency v (higher than the threshold frequency v0) is proportional to 
(1) 0vv −    (2) Threshold frequency )( 0v  

(3) Intensity of light   (4) Frequency of light (v) 
Sol. (3)  

193. Each of the two strings of length 51.6 cm and 49.1 cm are tensioned separately by 20 N force. Mass per unit length of both the strings 
is same and equal to 1 g/m. When both the strings vibrate simultaneously the number of beats is  

(1) 5 (2) 7 (3) 8 (4) 3 

Sol. (2) Using 
m
T

l
n

2
1

=  

  Number of beats 







−=

12

11
2
1

llm
T

 

  








×
−

××
=

−−− 223 106.51

1

101.49

1

101

20
2
1

 

  7=   

194. The ionization energy of the electron in the hydrogen atom in its ground state is 13.6 eV. The atoms are excited to higher energy levels 
to emit radiations of 6 wavelengths. Maximum wavelength of emitted radiation corresponds to the transition between 

(1) 3=n  to 2=n  states (2) 3=n  to 1=n  states (3) 2=n  to 1=n  states (4) 4=n  to 3=n  states 

Sol. (4) Number of wavelength ;
2

)1( −
=

nn
 where n = No. of orbit from which transition takes place 

  4
2

)1(
6 =⇒

−
=∴ n

nn
 

  In all given options wavelength of emitted radiation's will be maximum for transition n = 4 to n = 3.  

195. Four identical thin rods each of mass M and length l, form a square frame. Moment of inertia of this frame about an axis through the 
centre of the square and perpendicular to its plane is 

(1) 2

3

4
lM  (2) 2

3

2
lM  (3) 2

3

13
lM  (4) 2

3

1
lM  

Sol. (1)  

 

 

 

 

  M.I. of given frame about the axis passing through O and perpendicular to the plane of the frame is 2
22

3

4

212
4 Ml

l
M

Ml
I =




















+×=  

O 
l 

l 
l/2 



        (9) 
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196. In thermodynamic processes which of the following statements is not true 

(1) In an adiabatic process the system is insulated from the surroundings 

(2) In an isochoric process remains constant 

(3) In an isothermal process the temperature remains constant 

(4) In an adiabatic process =γPV constant 

Sol. (2) In isochoric process, volume remains constant.  

197. The figure shows elliptical orbit of a planet m about the sun S. The shaded area SCD is twice the shaded area SAB. If 1t  is the time for 

the planet to move from C and D and 2t  is the time to move from A to B then 
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198. Sodium has body centred packing. Distance between two nearest atoms is 3.7 Å. The lattice parameter is 

(1) 6.8 Å (2) 4.3 Å (3) 3.0 Å (4) 8.6 Å 

Sol. (2) For bcc packing, distance between two nearest atoms 
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199. A block of mass M is attached to the lower end of a vertical spring. The spring is hung from a ceiling and has force constant value k. 
The mass is released from rest with the spring initially unstretched. The maximum extension produced in the length of the spring will 
be 

(1) kMg /  (2) kMg /2  (3) kMg /4  (4) kMg 2/  

Sol. (2)  

200. A body, under the action of a force kjiF ˆ10ˆ8ˆ6 +−=
r

, acquires an acceleration of ./1 2sm  The mass of this body must be 

(1) kg102  (2) kg10  (3) 20 kg (4) kg210   
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