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PHYSICS
81. Given, Force 3

α
=

+β
F

density
.  What are the dimensions of ,α β  ?

|ÅO 3

α
=

+β
F

density
 Jx W¿ãÎ, ,α β  Å Ü≥ÚHȭ  q∞ «̀∞Å∞ Uq∞\˜ ?

1) 2 2 1/3[ ],[ ]− −ML T ML 2) 2 4 2 1/3 1[ ],[ ]− −M L T M L

3) 2 2 2 1/3 1[ ],[ ]− − −M L T M L 4) 2 2 2 3[ ],[ ]− − −M L T ML

82. A student performs an experiment for determination of 
2

2

4
, 1

 π
= = 

 

l
g l m

T , and he commits

an error of ∆l .  For T he takes the time of n oscillations with the stop watch of least count
∆T  and he commits a human error of  0.1 s.  For which of the following data, the measurement
of g will be most accurate ?

XHõ q^•ºi÷  
2

2

4
, 1

 π
= = 

 

l
g l m

T , 1l m=   Jx „Ñ̈Ü≥∂QÍ «̀‡HõOQÍ Ñ̈ijÅ# KÕã≤ Hõ#∞Q˘<åfl_»∞.  =∞iÜ«Ú

∆l  Ö’ ^À+¨O LO^Œx `≥eáê_»∞

1) 0.5, 0.1, 20∆ = ∆ = =L T n 2) 0.5, 0.1, 50∆ = ∆ = =L T n

3) 0.5, 0.01, 20∆ = ∆ = =L T n 4) 0.1, 0.05, 50∆ = ∆ = =L T n

83. Displacement (x) of a particle is related to time (t) as 2 3= + −x at bt ct  where a, b and c are
constants of the motion.  The velocity of the particle when its acceleration is zero is given by

XHõ Hõ}O Ü≥ÚHõ¯ HÍÅ=Ú, ™ê÷#„ÉèíOâ◊O#‰õΩ ã¨O|OkèOz# ã¨g∞Hõ~°}=Ú 2 3= + −x at bt ct  Jx
WKåÛ~°∞.  WHõ¯_» a, b, c  J#∞#q K«Å#O (QÆ=∞#O) Ü≥ÚHõ¯ ã≤÷~åOHÍÅ∞.  D Hõ}O Ü≥ÚHõ¯ ̀ «fi~°}O '0—
J~Ú#Ñ¨Ù_»∞ Hõ}O "ÕQÆO ....

1) 
2

+
b

a
c

2) 
2

2
+

b
a

c
3) 

2

3
+

b
a

c
4) 

2

4
+

b
a

c

84. A cart is moving horizontally along a straight line with constant speed 30 ms–1.  A projectile
is to be fired from the moving cart in such a way that it will return to the cart after the cart
was moved 80 m.  At what speed (relative to the cart) must be projectile be fired ? (Take
g = 10 ms–2)

XHõ |O_ç 30 m/s  ã≤÷~° =_ç̀ À H̃∆u[ ã̈=∂O «̀~°OQÍ XHõ ã̈~°à◊̂~Y "≥O|_ç „Ñ̈Ü«∂}̃OK«∞K«∞#flk.  Hõ̂ Œ∞Å∞K«∞#fl
|O_ç #∞O_ç XHõ „Ñ¨ˆH∆Ñ¨HÍxfl ¿ÑeÛ#Ñ¨Ù_»∞ Jk uiy |O_ç 80 g∞. ^Œ∂~°O Hõke# `«~åfi`« Jk |O_çx
KÕiOk.  JÑ¨ÙÊ_»∞ „Ñ¨ˆH∆Ñ¨HÍxfl ¿ÑeÛ#Ñ¨Ù_»∞ (|O_ç`À ™ê¿ÑHõ∆OQÍ) =_ç ZO`« ?

1) 110 −ms 2) 110 8 −ms 3) 140
3

−ms 4) 20 ms–1
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85. A small block slides without friction down an inclined plane starting from rest.  Let sn be the

distance travelled from time t = n – 1 to t = n.  Then 
1+

n

n

s
s  is

Ñ¶̈∞~°¬} ÖËx XHõ "åÅ∞ «̀ÅOÃÑ· XHõ K≥Hȭ k"≥∞‡ q~å=∞ (xâ◊ÛÅ) ã≤÷u #∞O_ç |Ü«∞Å∞ Õ̂iOk.  Jk „Ñ̈Ü«∂}̃Oz#

^Œ∂~°O sn J~Ú`Õ HÍÅO t = n – 1  #∞O_ç t = n  J~Ú`Õ 
1+

n

n

s
s  ´

1) 
2 1

2
−n
n

2) 
2 1
2 1

+
−

n
n

3) 
2 1
2 1

−
+

n
n

4) 
2

2 1+
n

n

86. A mass of M kg is suspended by a weightless string.  The horizontal force that is required to
displace it until the string makes an angle of 450 with the initial verticle direction is

ÉèÏ~°~°Ç≤Ï «̀"≥∞ÿ# ^•~åxH˜ M kg „^Œ=º~åt QÆÅ k"≥∞‡#∞ „"ÕÖÏ_»nã≤

1) ( 2 1)+Mg 2) 2Mg 3) 
2

Mg
                        4) ( 2 1)−Mg

87. A uniform disc of mass M and radius R is mounted on a fixed horizontal axis.  A block of
mass 'm' hangs from a massless string that is wrapped around the rim of the disc.  The
magnitude of the acceleration of the falling block (m) is
M „ Œ̂=º~åt, R "åº™ê~°÷O QÆÅ UHõsu =∞O Œ̂OQÍ L#fl XHõ Ñ̈à‹§O#∞ H̃∆u[ ã̈=∂O «̀~° JH∆ÍxH̃ ayOK«|_çOk.

1) 
2

2+
Mg

M m
2) 

2
2+

mg
M m

3) 
( 2 )

2
+M m g

M
          4) 

(2 )
2

+M m g
M

88. A body is released from a point distance 'r' from the centre of earth.  If R is the radius of the
earth and r > R, then the velocity of the body at the time of striking the earth will be
Éèí∂ ˆHO„ Œ̂ #∞O_ç 'r' ^Œ∂~°=ÚÖ’ QÆÅ aO^Œ∞=Ù #∞O_ç XHõ =ã¨∞Î=Ù#∞ *Ï~°q_çzi.  Éèí∂ "åº™ê~°÷=Ú R
=∞iÜ«Ú r > R J~Ú# Éèí∂q∞x `åˆH@Ñ¨Ù_»∞ P =ã¨∞Î=Ù "ÕQÆ=Ú

1) gR 2) 2gR 3) 
2

−
gR

r R
               4) 

2 ( )−gr r R
r

89. A uniform metal rod of 2 mm2 cross-section is heated from 00 C to 200 C.  The coefficient
of the linear expansion of the rod is 12 x 10–6 / 0 C.  Its Young's modulus of elasticity is 1011

Nm–2.  The energy stored per unit volume of the rod is

2 mm2 =∞ è̂ŒºKÕÛù̂ Œ "≥·âßÅºO QÆÅ UHõsu Hõ_ô¤ XHõ̂ •xx 00 C LëÈ‚„QÆ̀ « #∞O_ç 200 C LëÈ‚„QÆ̀ «‰õΩ "Õ_çKÕ™ê~°∞.

D Hõ_ô¤ Ü≥ÚHõ¯ ^≥·~°…º "åºHÀK« QÆ∞}HõO 12 x 10–6 / 0 C.  D Hõ_ô¤ Ü≥ÚHõ¯ Ü«∞OQ∑ QÆ∞}HõO

1011 Nm–2.  JÑ¨ÙÊ_»∞ P Hõ_ô¤Ö’ UHÍOQÆ Ñ¶̈∞.Ñ¨. Ö’ P„Hõq∞OKÕ â◊HÎ̃

1) 1440 Jm–3 2) 15750 Jm–3 3) 1500 Jm–3 4) 2880 Jm–3

90. A spherical solid ball of volume V is made of a material of density 1ρ .  It is falling through a

liquid of density 2 2 1( )ρ ρ < ρ .  [Assume that the liquid applies a viscous force on the ball that

is proportional to the square of its speed v, i.e., F = – kv3 (k > 0).  The terminal speed of the
ball is
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V Ñ¶̈∞.Ñ¨. QÆÅ XHõ Ñ¶̈∞# QÀà◊Ñ¨Ù |Oux 1ρ  ™êO„ Œ̂̀ «̀ À «̀Ü«∂~°∞KÕ™ê~°∞.  2ρ  ™êO„ Œ̂̀ « QÆÅ 2 1( )ρ < ρ
„^Œ=O P QÀà◊O QÆ∞O_® H˜O^Œ‰õΩ Ñ¨_»∞`«∞Ok.  P „^Œ=O Ü≥ÚHõ¯ ã≤flQÆú`å |ÅO J#∞#k P |Ou #∞O_ç

=KÕÛ „ Œ̂= "ÕQÆO 'V' H˜ =~åæxH˜ J#∞Ö’=∂#∞áê`«OÖ’ L#flk.  JÑ¨ÙÊ_»∞ |ÅO F = – kv3 (k > 0)
J~Ú`Õ P |Ou uiˆQ =_ç ............

1) 1 2( )ρ − ρVg
k

2) 1ρVg
k

3) 1ρVg
k

               4) 1 2( )ρ − ρVg
k

91. The work done is blowing a bubble of volume V is W, then the work done in blowing qa
soap bubble of volume 2V is
V Ñ¶¨∞.Ñ¨. QÆÅ XHõ |∞_»QÆ#∞ T^Œ\ÏxH˜ [iÑ≤# Ñ¨x W J~Ú`Õ 2V Ñ¶¨∞.Ñ¨. ã¨|∞ƒ |∞_»QÆ#∞ T^Œ\ÏxH˜
KÕÜ«∞=Åã≤# Ñ¨x ........

1) W 2) 2W 3) 2  W 4) 22/3 W

92. There is some change in length when a 33000 N tensile force is applied on a steel rod of
area of cross-section 10–3 m2.  The change of temperature required to produce the same
elongation, if the steel rod is heated, is (The modulus of elasticity is 3 x 1011 Nm–2 and the
coefficient of linear expansion of steel is 1.1 x 10–5 0 C–1

10–3 m2 J_»∞¤HÀ`« "≥·âßÅºO QÆÅ XHõ Ö’Ç¨Ï Hõ}OÃÑ· 33000 N u~°ºH± |ÖÏxfl LÑ¨Ü≥∂yOz ^•x
á⁄_»=ÙÖ’ =∂~°∞Ê#∞ ̀ ≥KåÛ~°∞.  J~Ú`Õ J^Õ Ö’Ç¨ÏÑ¨Ù Hõ_ô¤x "Õ_çKÕã≤#Ñ¨Ù_»∞ ‰õÄ_® JO>Ë =∂~°∞Ê K≥O^•ÅO>Ë
P Hõ_ô¤ Ü≥ÚHȭ  LëÈ‚„QÆ̀ «Ö’ ZO «̀ =∂~°∞Ê J=ã¨~°O LO@∞Ok

1) 200 C 2) 150 C 3) 100 C 4) 00 C

93. Two slabs A and B of equal surface area are placed one over the other such that their
surfaces are completely in contact.  The thickness of slab A is twice that of B.  The co-
efficient of thermal conductivity of slab A is twice that of B.  The first surface of slab A is
maintained at 1000C, while the second surface of slab B is maintained at 250 C.  The
temperature at the contact of their surfaces is
XˆH LÑ¨i «̀Å "≥·âßÅºO Hõeæ# A, B Ñ¨ÅHõÅ∞ XHõ^•xÃÑ· =∞~˘Hõ\˜ Ñ¨ÓiÎQÍ ã¨Ê~°≈Ö’ LOK«|_®¤~Ú.  A
=∞O^ŒO B HõO>Ë Ô~\ì̃OÑ¨Ù.  A Ü≥ÚHȭ  L+‚̈"åÇ¨Ï# QÆ∞}HõO B HõO>Ë Ô~\ì̃OÑ¨Ù. A Ñ¨ÅHõ 1000C LëÈ‚„QÆ̀ «

=^ŒÌ =∞iÜ«Ú B Ñ¨ÅHõ 250 C =^ŒÌ LO>Ë "å\˜ ã¨Ê~°≈`«ÖÏÅ LëÈ‚„QÆ`« ............

1) 62.50 C 2) 450 C 3) 550 C 4) 850 C

94. A monoatomic gas is suddenly compressed to (1/8)th of its initial volume adiabatically.  The
ratio of its final pressure to the initial pressure is (Given the ratio of the specific heats of the
given gas to be 5/3)
XHõ UHõ Ñ¨~°=∂}∞Hõ "åÜ«Ú=Ù ^•x `˘e Ñ¶¨∞#Ñ¨i=∂}OÖ’ 1/8= =O`«∞‰õΩ ã≤÷~À+¨‚HõOQÍ ã¨OÑ‘_»#O
K≥OkOK«|_»∞`«∞Ok.  ^•x `«∞k, `˘e Ñ‘_»<åÅ x+¨ÊuÎ ("åÜ«Ú=Ù Ü≥ÚHõ¯ qtëÈìëê‚Å x+¨ÊuÎ 5/3)

1) 32 2) 40/3 3) 24/3 4) 8
95. A Carnot engine working between 450 K and 600 K has a work output of 300 J / cycle.

The amount of heat energy supplied to the engine from the source in each cycle is
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450 K =∞iÜ«Ú 600 K Å =∞^èŒº XHõ HÍ~ÀflÜ«∞O„`«O 300 J / cycle Ñ¨x KÕã¨∞ÎOk.  „Ñ¨u K«„H©Ü«∞OÖ’
source #∞O_ç ZO «̀ L+‚̈â◊HÎ̃ L+‚̈Ü«∞O„`åxH˜ JOkOK«|_»∞ «̀∞Ok.

1) 400 J 2) 800 J 3) 1600 J 4) 1200 J

96. If one mole of a monoatomic gas 
5
3

 γ = 
 

 is mixed with one mole of a diatomic gas 
7
5

 γ = 
 

,

the value of γ  for the mixture is

XHõ "≥∂Öò UHõ Ñ¨~°=∂}∞=Ù QÆÅ "åÜ«Ú=Ù 
5
3

 γ = 
 

, "Õ~˘Hõ XHõ "≥∂Öò kfiÑ¨~°=∂}∞=Ù QÆÅ "åÜ«Ú=Ù

7
5

 γ = 
 

`À q∞„â◊=∞O KÕÜ«∞|_çOk.  D q∞„â◊=∞O Ü≥ÚHõ¯ γ  qÅ∞= ...........

1) 1.40 2) 1.50 3) 1.53 4) 3.07
97. U is the PE of an oscillating particle and F is the force acting on it at a given instant.  Which

of the following is true ?
U ≥̂·<å ã¨=∞Ü«∞OÖ’ _ÀÅHõO ã≤÷uâ◊HÎ̃ U, _ÀÅHõOÃÑ· Ñ¨xKÕ¿ã |ÅO F J~Ú`Õ, H˜Ok "å\˜Ö’ Uk ã¨iÜ≥ÿ∞#k?

1) 0+ =
U

x
F

2) 
2

0+ =
U

x
F

3) 0+ =
F

x
U

                4) 0
2

+ =
F

x
U

98. A tuning fork produces 4 beats / s when sounded with a sonometer wire of vibrating length
48 cm.  It produces 4 beats / s also when the vibrating length is 50 cm.  What is the
frequency of the tuning fork ?
HõOÑ≤ã̈∞Î#fl ™È<Àg∞@~ü Ü≥ÚHȭ  fQÆá⁄_»=Ù 48 ÃãO.g∞. L#flÑ̈ÙÊ_»∞ XHõ â◊$u Œ̂O_»O ÃãHõ#∞‰õΩ 4 qã̈ÊO Œ̂<åÅ#∞
L`«ÊuÎ KÕã¨∞ÎOk.  HõOÑ≤ã¨∞Î#fl fQÆ á⁄_»=Ù 50 ÃãO.g∞. L#flÑ¨ÙÊ_»∞ J^Õ â◊$u^ŒO_»O ÃãHõ#∞‰õΩ J^Õ 4
qã¨ÊO^Œ<åÅ#∞ L`«ÊuÎ KÕã¨∞ÎOk. JÑ¨ÙÊ_»∞ P â◊$u^ŒO_»O Ü≥ÚHõ¯ áœ#óÑ¨Ù#ºO ZO`« ?

1) 196 Hz 2) 284 Hz 3) 375 Hz 4) 460 Hz
99. A string is stretched between fixed points separated by 75.0 cm.  It is observed to have

resonant frequency of 420 Hz and 315 Hz.  There are no other resonant frequencies between
these two.  Then, the lowest resonant frequency for this string is
75.0 ÃãO.g∞. QÆÅ XHõ fQÆ#∞ ™êQÆnã≤ Ô~O_»∞ aO^Œ∞=ÙÅ =∞^èŒº LOKå~°∞.  ̂ •x #∞O_ç  420 Hz, 315 Hz
QÆÅ J#∞<å Œ̂ áœ#óÑ¨Ù#ºO#∞ „QÆÇ≤ÏOK« QÆÅ∞QÆ∞`å=Ú.   315 Hz, 420 Hz  =∞^èŒº J#∞<å^Œ áœ#óÑ¨Ù#ºO
Ug∞ ÖË^Œ∞ (q#ÖË=Ú).  JÑ¨Ù_»∞ (nx#∞O_ç) ™êQÆnã≤# fQÆQÆ∞O_® Hõx+¨ªOQÍ ZO`« J#∞<å^Œ áœ#óÑ¨Ù#ºO
"≥Å∞=_»∞`«∞Ok

1) 105 Hz 2) 85 Hz 3) 55 Hz 4) 25 Hz

100. Two trains, each moving with a velocity of 30 ms–1, cross each other.  One of the trains gives
a whistle whose frequency is 600 Hz.  If the speed of sound is 330 ms–1, the apparent
frequency for passengers sitting in the other train before crossing would be
Ô~O_»∞ Ô~·à◊√§ 30 m/s "ÕQÆO`À XHõ^•x`À XHõ\˜ Z^Œ∞Ô~^Œ∞~°∞QÍ =ã¨∂Î ^•@∞`«∞<åfl~Ú.  600 Hz áœ#ó
Ñ¨Ù#ºO`À XHõ Ô~·Å∞ |O_ç ‰õÄ`« ÃÑ_»∞Î#flk.  P ‰õÄ`« Ü≥ÚHõ¯ ̂ èŒfix "ÕQÆO 330 m/s J~Ú`Õ, "Õ~˘Hõ Ô~·Å∞Ö’
‰õÄ~˘Ûx L#fl „Ñ¨Ü«∂}©‰õΩ_»∞ P Ô~·Å∞ (‰õÄ`«ÃÑ\˜ì) ^•>Ë@Ñ¨ÙÊ_»∞ q#QÆeˆQ ^Œ$â◊º áœ#óÑ¨Ù#ºO .........

1) 600 Hz 2) 630 Hz 3) 920 Hz 4) 720 Hz
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101. Four charges equal to –Q are placed at the four corners of a square and a charge q is at its
centre.  If the system is in equilibrium, the value of q is
K«̀ «∞~°„™êHÍ~°OÖ’ QÆÅ <åÅ∞QÆ∞ =¸ÅÅ Ü«∞O Œ̂∞ ã¨=∂# Ñ¨i=∂}O QÆÅ –Q P"Õâßxfl LOKå~°∞.  =∞iÜ«Ú
^•x =∞^èŒºÖ’ q Ñ¨i=∂}O QÆÅ P"Õâ◊O L#flÑ¨Ù_»∞ P =º=ã¨÷ ã¨=∞`åã≤÷uÖ’ LO>Ë q Ü≥ÚHõ¯ qÅ∞=

1) ( )1 2 2
4

− +
Q

2) ( )1 2 2
4

+
Q

3) ( )1 2 2
2

− +
Q

       4) ( )1 2 2
2

+
Q

102. A portion of mass 'm' approaches from a very large distance towards a free stationary
proton with a velocity 'v0' along the straight line joining their centres.  The closest distance of
approach between the two protons is

'm' „^Œ=º~åt Hõeæ# „áÈ\Ï<£ KåÖÏ ^Œ∂~°O #∞O_ç 'v0'  "ÕQÆO`À xâ◊ÛÅ ã≤÷uÖ’ L#fl „áÈ\Ï<£ "≥·Ñ¨Ù‰õΩ "å\˜
ˆHO„^ŒHÍÅ#∞ Hõe¿Ñ ã¨~°à◊ˆ~Y "≥O|_ç „Ñ¨Ü«∂}˜ã¨∞ÎOk.  J~Ú`Õ P Ô~O_»∞ „áÈ\Ï<£Å =∞^èŒº J`«ºO`«
ã¨g∞Ñ¨̂ Œ∂~°O ZO «̀?

1) 
2

2
0 0πε
e
mv 2) 

2

2
0 02πε
e

mv 3) 
2

2
0 0

2
πε

e
mv 4) 

2

2
0 04πε
e

mv

103. Two identical thin rings, each of radius R metre, are coaxially placed a distance R metre
apart.  If Q1 coulomb and Q2 coulomb are respectively the charges uniformly spread on the
two rings, the work done in moving a charge q from the centre of one ring to that of the other
is
R "åº™ê~°÷O Hõey# Ô~O_»∞ ã¨~°fiã¨=∂# Ñ¨Å∞K«\˜ iOQÆ∞Å∞ (LOQÆ~°O)  ã¨Ç¨ÏHõ∆OQÍ (R) ^Œ∂~°OÖ’ "Õ~°∞

KÕÜ«∞|_®¤~Ú.  Q1, Q2 ‰õÄÅ∂OÉò P"ÕâßÅ∞ =~°∞ã¨QÍ Ô~O_»∞ iOQÆ∞Å g∞^Œ UHõsuQÍ q`«~°} K≥O^•~Ú.
q P"Õâßxfl XHõ iOQÆ∞ ̂HO„ Œ̂O #∞O_ç Ô~O_»= iOQÆ∞ ̂HO„ Œ̂O =~°‰õΩ [~°∞Ñ¨_®xH˜ KÕÜ«∞=Åã≤# Ñ¨x ZO «̀ ?

1) Zero 2) 
1 2

0

( )( 2 1)
(4 2 )

− −
πε

q Q Q
R

3) 1 2

0

2( )
(4 )

+
πε

q Q Q
R 4) 

1 2

0

( )( 2 1)
(4 2 )

+ +
πε

q Q Q
R

104. The gap between the plates of a parallel plate capacitor is filled with glass of resistivity ρ .
The capacitance of the capacitor without glass equals C.  The leakage current of the capacitor
when a voltage V is applied to it is
XHõ ã¨=∂O «̀~° Ñ¨ÅHõÅ ÔHáêã≤@~ü Ñ¨ÅHõÅ =∞ è̂Œº MÏm „Ñ¨̂ Õâ◊O ρ  x~À^èŒHõ`« Hõeæ# QÍA`À xOÑ¨|_çOk.
Ñ¨ÅHõÅ =∞ è̂Œº QÍA ÖË#Ñ¨ÙÊ_»∞ ÔHáêã≤\© C. V "ÀÖòìÅ á⁄@x¬Ü«∞Öò Õ̀_® J#∞=iÎOÑ¨ KÕã≤#Ñ¨Ù_»∞ bˆHl
q^Œ∞º`ü „Ñ¨"åÇ¨ÏO ZO`« ?

1) 
0

ρ
ε

V
C 2) 

0ρε
CV

3) 
0ε

ρ
V
C 4) 

0

ρ
ε

CV
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105. An electric bulb rated for 500 W at 100 V is used in a circuit having a 200 V supply.  The
resistance R that must be put in series with the bulb, so that the bulb draws 500 W is
100 V Å =^ŒÌ 500 W ™ê=∞~°÷ºOQÍ „Ñ¨Hõ\˜OK«|_ç# q^Œ∞º`ü |Öòƒ 200 V ã¨ÃÑ·¡H˜ HõÅ∞Ñ¨|_ç#k.  |Öòƒ
™ê=∞~°÷ºO QÍ LO_®ÅO>Ë |Öòƒ‰õΩ „âı}˜Ö’ HõÅ∞Ñ¨ =Åã≤# x~À^èŒO R qÅ∞= ZO «̀ ?

1) 100Ω 2) 50Ω 3) 20Ω 4) 10Ω

106. n identical cells each of emf ε  and internal resistance r, are joined in series to form a closed
circuit.  One cell (A) is joined with reversed polarity.  The potential difference across each
cell, except A, is
q Œ̂∞ºKåÛùÅHõ |ÅO ε  =∞iÜ«Ú r JO «̀ifl~À è̂ŒO Hõey# n ã̈~°fi ã̈=∂#"≥∞ÿ# Ñ¶̈∞\ÏÅ∞ XHõ =¸ã≤# =ÅÜ«∞OÖ’
„âı}˜Ö’ HõÅÊ|_®¤~Ú.  WO^Œ∞Ö’ XHõ Ñ¶¨∞@O (A) =ºuˆ~HõOQÍ HõÅ∞Ñ¨|_çOk.  A ̀ «Ñ¨Ê, q∞ye# „Ñ¨u Ñ¶¨∞@O
z=~°Å =∞ è̂Œº LO_Õ á⁄>ˇx¬Ü«∞Öò Õ̀_® ZO «̀ ?

1) 
2ε
n

2) 
1−

ε
n

n
3) 

2−
ε

n
n

4) 
2

2
ε

−
n

n

107. A charged particle having charge 4µC  is moving in uniform magnetic field 12 5= +
ur
B i jT  at

same instant acceleration of particle is given by 2= −
r
a i xj  and speed is 13 m/s.  Select

incorrect alternative

4µC  P"Õâ◊O Hõeæ# P"Õt «̀ Hõ}O 12 5= +
ur
B i jT  „¿Ñ~°} QÆÅ UHõsu JÜ«∞™ê¯O «̀ ̂H∆„ «̀OÖ’ Hõ̂ Œ∞Å∞ «̀∂

L#flÑ¨ÙÊ_»∞ `«fi~°}O 2= −
r
a i xj  =∞iÜ«Ú =_ç 13 m/s J~Ú`Õ D „H˜Ok "å\˜Ö’ ã¨iÜ≥ÿ∞#k HÍxk

Uk ?

1) Speed of charged particle is constant

2) Speed of charged particle is always 13 m/s 3) value of x is 24/5 m/s2

4) acceleration of charged particle is constant
108. Two infinitely long, thin, insulated, straight wires lie in the x-y plane along x and y axis

respectively.  Each wire carries a current I respectively in the positive x-direction and positive
y-direction.  The magnetic field will be zero at all points on the straight line
x-y «̀ÅOÖ’ J#O «̀"≥∞ÿ# á⁄_»=Ù Hõeæ# 2 ã¨#flx fQÆÅ∞ =~°∞ã¨QÍ x, y JHõ∆O "≥O|_ç LOK«|_®¤~Ú.  „Ñ¨u
fQÆ QÆ∞O_® áÈÜÕ∞ q^Œ∞º`ü „Ñ¨"åÇ¨ÏO ^èŒ# x – JHõ∆O kâ◊Ö’ =∞iÜ«Ú è̂Œ# y – JHõ∆O kâ◊Ö’ 10 J~Ú`Õ
JÜ«∞™ê¯O`« ̂H∆„`«O qÅ∞= '0— JÜÕ∞º aO^Œ∞=Ù Hõeæ# ã¨~°à◊ˆ~Y ......

1) =y x 2) = −y x 3) 1= −y x 4) 1= − +y x

109. The cold junction of a thermo couple is at 00C and the thermo emf (in volts) as a function of

the temperature 't' of the hot junction is given by 
6 6 21

10 10 10
40

− − = × − ×  
E t t .  The neutral

temperature and the maximum emf produced are ........ and ........ respectively



22

L+‚̈Ü«ÚQÆ‡O Ü≥ÚHȭ  K«Å¡x ã¨Okè LëÈ‚„QÆ̀ « 00C =∞iÜ«Ú L+¨‚ q.Kå.|. LëÈ‚„QÆ`« 't' ̀ À =∂ˆ~ ã¨g∞Hõ~°}O

6 6 21
10 10 10

40
− − = × − ×  

E t t .  J~Ú Õ̀ "≥Å∞=_Õ «̀@ã÷̈ LëÈ‚„QÆ̀ « =∞iÜ«Ú QÆi+ª̈ L+‚̈ q.Kå.|.

qÅ∞=Å∞ =~°∞ã¨QÍ .........

1) 2000C, 1 mV 2) 4000 C, 2mV 3) 1000C, 1 mV         4) 2000C, 2 mV

110. The time constant of an inductor it 1τ .  When a pure resistor of R W is connected in series

with it, the time constant is found to decrease to 2τ .  The internal resistance of the inductor
is

XHõ „¿Ñ~°HõO HÍÅ ã≤÷~åOHõO 1τ  . R W â◊√ Œ̂ú x~À è̂ŒO#∞ „âı}˜Ö’ HõÅÊ|_ç#Ñ¨Ù_»∞ HÍÅ ã≤÷~åOHõO 2τ ‰õΩ

`«yæOk.  J~Ú`Õ „¿Ñ~°HõO JO`«ifl~À^èŒO ..........

1) 
2

1 2

τ
τ − τ

R
2) 

1

1 2

τ
τ − τ

R
3) 

1 2

1

( )τ − τ
τ

R
4) 

1 2

2

( )τ − τ
τ

R

111. In an a.c. circuit, V & I are given by

V = 100 sin (100 t) volt

I = 100 sin (100 t + π  /3)mA

The power dissipated in the circuit is :

UHÍO «̀~° q Œ̂∞º ǜ =ÅÜ«∞OÖ’ "ÀÖËìl, q Œ̂∞º ǜ „Ñ¨"åÇ¨Å∞ V = 100 sin (100 t) volt ; I = 100 sin (100
t + π  /3)mA  Jx W=fi|_ç#q.  J~Ú`Õ =ÅÜ«∞OÖ’ qÉèílOK«|_Õ ™ê=∞~°÷ºO

1) 1 watt 2) 10 watt 3) 2.5 watt 4) 5 watt

112. When a beam of 10.6 eV photons of intensity 2.0 W/m2 falls on a platinum surface of area
1.0 x 10–4 m2 and work function 5.6 eV, 0.53% of incident photons eject photo electrons.
The number of photo electrons emitted per second and their maximum KE (in eV) respectively
are

10.6 eV â◊HÎ̃ =∞iÜ«Ú 2.0 W/m2 f„=`« Hõeæ# á¶È\Ï<£ H˜~°}Ñ¨ÙO[O 1.0 x 10–4 m2 "≥·âßÅºO QÆÅ
áê¡\˜#O «̀ÅOÃÑ· Ñ῭ «#"≥∞ÿ#k.  «̀ÅO Ñ¨x „Ñ¨"Õ∞Ü«∞O, Ñ῭ «# á¶È\Ï<£ÅÖ’ 0.53% á¶È\Ï<£Å∞ HÍOu Å#∞
L^•æiã¨∞Î<åfl~Ú.  "≥Å∞=_Õ HÍOu ZÅ„HÍì<£ =∞iÜ«Ú "å\˜ QÆi+¨ª QÆuâ◊H˜Î =~°∞ã¨QÍ ..............

1) 6.25 x 1010; 5.0 eV 2) 6.25 x 1011; 0 eV

3) 6.25 x 1011, 5.0 eV 4) 6.25 x 109, 5.6 eV

113. Two radio active materials x1 and x2 have decay constant 10λ  and λ  respectively.  Initially
they have same number of nuclei.  The ratio of the number of nuclei x1 to that of x2 will be

1/ e  after a time :
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x1, x2  J<Õ Ô~O_»∞ ̂~_çÜ≥∂ ̂ è•i‡Hõ Ñ¨̂ •~å÷Å qÑ¶̈∞@# ã≤÷~åOHÍÅ∞ =~°∞ã¨QÍ 10λ  =∞iÜ«Ú λ .  ̀ ˘e Œ̂â◊Ö’

Ô~O_»∞ Ñ¨^•~å÷Å Ü≥ÚHõ¯ ̂HO„^ŒHÍÅ ã¨OYº ã¨=∂#O.  x1 =∞iÜ«Ú x2 Å Ü≥ÚHȭ  ̂HO„ Œ̂HÍÅ ã¨OYº Ü≥ÚHȭ

x+¨ÊuÎ 1/ e  J=_®xH˜ J=ã¨~°"≥∞ÿ# ã¨=∞Ü«∞O

1) 1/10λ 2) 1/11λ 3) 11/10λ 4) 1/ 9λ

114. A concave lens of glass, refractive index 1.5 has both surfaces of same radius of curvature
R.  On immersion in a medium of refractive index 1.75, it will behave as a

1.5 =„H©Éèí=# QÆ∞}HõO Hõeæ# ‰õΩOÉèÏHÍ~° QÍA Hõ@HõO Ô~O_»∞ =„Hõ`«ÖÏÅ "åº™ê~å÷Å∞ R ã¨=∂#=Ú
=∞iÜ«Ú R J~Ú`Õ D Hõ@HÍxfl 1.75 =„H©Éèí=#O Hõeæ# Ü«∂#HõOÖ’ Ñ¨ÓiÎQÍ LOz`Õ Jk U q^èŒOQÍ
„Ñ¨=iÎã¨∞ÎOk

1) convergent lens of focal length 3.5 R 2) convergent lens of focal length 3.0 R

3) convergent lens of focal length 3.5 R 4) convergent lens of focal length 3.0 R

115. In a Young's double slit experiment, 12 fringes are observed in a certain segment of the
screen when light of wave length 600 Nm is used.  If the wave length of light is changed to
400 nm, the number of fringes observed in the same segment of the screen is given by

Ü«∞OQ∑ [O@ peHõÅ „Ñ¨Ü≥∂QÆOÖ’ 600 Nm `«~°OQÆ^≥·~°…ºO QÆÅ HÍOux LÑ¨Ü≥∂yOz#Ñ¨Ù_»∞ `≥~°g∞^Œ
xÜ«∞q∞`« „Ñ¨^Õâ◊OÖ’ 12 Ñ¨\©ìÅ∞ U~°Ê_®¤~Ú.  ̀ «~°OQÆ^≥·~°…º=Ú#∞ 400Nm ‰õΩ =∂iÛ#Ñ¨Ù_»∞ J Õ̂ „Ñ¨̂ Õâ◊OÖ’

≥̀~°g∞ Œ̂ Ñ¨ijeOK«QÆeˆQ =ºuHõ~°} Ñ¨\©ìÅ ã¨OYº

1) 12 2) 18 3) 24 4) 30

116. The β  of a transistor is 74.  It is connected in common base configuration.  If the emitter
current is 5 mA, the collector current is

„\Ïxûãì̈~ü β  qÅ∞= '74—#∞ L=∞‡_ç P^è•~°O q<åºã¨OÖ’ HõÅÊ|_çOk.  L^•æ~° „Ñ¨"åÇ¨ÏO 5 mA J~Ú`Õ

¿ãHõ~°}˜ „Ñ¨"åÇ¨ÏO qÅ∞= .....

1) 0.45 mA 2) 4.93 mA 3) 370 mA 4) 5 mA

117. What should be the height of transmitting antenna if the T.V. telecast is to cover a radius of
128 km ?

\˜.q. „Ñ¨™ê~åÅ∞ 128 H˜.g∞. "åº™ê~°÷O K«∞@∂ì „Ñ¨™ê~°O KÕÜ«∞_®xH˜ LÑ¨Ü≥∂yOKåeû# „Ñ¨™ê~° Ü«∂O\˜<å
Z «̀∞Î ZO «̀ ?

1) 1560 m 2) 1280 m 3) 1050 m 4) 79 m

118. A ray of light is incident at an angle of 600 on one face of a prism which has an angle of
refraction of 300.  If the angle of deviation of the ray after it traverses the prism is 300.  The
refractive index of the material of the prism is

XHõ HÍOu H˜~°}O 600 HÀ}OÖ’ Ñ¨@ìHõO XHõ ̀ «ÅOÃÑ· Ñ῭ «#"≥∞ÿOk.  =„H©Éèí=# HÀ}O 300.  Ñ¨@ìHõO Ü≥ÚHȭ
qK«Å# HÀ}O 300 J~Ú`Õ Ñ¨@ìHõ Ñ¨^•~°÷ =„H©Éèí=# QÆ∞}HõO .........

1) 2 2) 3 3) 2 3 4) 5
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119. The output of an OR gate is connected to both the inputs of a NAND gate.  The combination
serves as a

OR ̂ •fi~°O x~°æ=∞#O  Ô~O_»∞ H˘#Å∞ NAND ^•fi~°O Ü≥ÚHõ¯ x"Õâ◊<åxH˜ HõÅÊ|_ç`Õ Ü«ÚQÆ‡O U
^•fi~°OQÍ Ñ¨xKÕã¨∞ÎOk

1) OR gate 2) NOT gate 3) NOR gate 4) AND gate

120. Ka wavelength emitted by an atom of atomic number  Z = 11 is λ .  The atomic number for

an atom that emits Ka radiation with wavelength 4λ  is

Ñ¨~°=∂}∞ ã¨OYº Z = 11 Hõeæ# =¸ÅHõO L^•æiOKÕ Ka ̂~Y ̀ «~°OQÆ̂ ≥·~°…ºO λ  J~Ú Õ̀ Ka ̂~Y ̀ «~°OQÆ̂ ≥·~°…ºO

4 λ  #∞ L^•æiOKÕ =¸ÅHõ Ñ¨~°=∂}∞ ã¨OYº ZO «̀ ?

1) Z = 6 2) Z = 4 3) Z = 11 4) Z = 44

❈ ❈ ❈


