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Q 1: One gram molecule of monoatomic gas is taken at S.T.P. Keeping its volume constant, its temperature is raised by 1 K. One more gram molecule of the gas is added isothermally to this. The mixture is now cooled by 1 K at constant volume to return to S.T.P. If Cv be the gram molecular specific heat of the gas at constant volume, the net heat transfer in the whole process will be

	a)
3 Cv
b)
2 Cv
c)
zero

d)
Cv


	Q 2: Each molecule of gas has [image: image2.png]


degrees of freedom. The ratio [image: image3.png]Cp/Cy=7



for the gas is

	a)
[image: image4.png]



b)
[image: image5.png]142




c)
[image: image6.png]1+2




d)
[image: image7.png]1+

-n
El






	Q 3: Equal masses of three liquids A, B and C have temperature 10oC, 25oC and 40oC respectively. If a and B are mixed, the mixture has a temperature of 15oC. If B and C are mixed, the mixture has a temperature of 30oC. If A and C are mixed, the mixture will have a temperature of

	a)
16oC

b)
20oC

c)
25oC

d)
29oC



	Q 4: A cylinder of radius R, made of a material of thermal conductivity k1, is surrounded by a cylindrical shell of inner radius R and outer radius 2R. The shell is made of a material of thermal conductivity k2. The two ends of the combined system are maintained at two different temperatures. There is no loss of heat across the cylindrical surface and the system is in steady state. The effective thermal conductivity of the system is

	a)
[image: image8.png]ki +kz




b)
[image: image9.png]kikz
ki +kz




c)
[image: image10.png]ke +3kz




d)
[image: image11.png]3ky +kz






	Q 5: A system undergoes a cyclic process in which it absorbs Q1 heat and gives out Q2 heat. The efficiency of the process in [image: image12.png]


and the work done is W. Then 

	a)
W = Q1 + Q2
b)
[image: image13.png]n=W/Qp




c)
[image: image14.png]n=0Qz2/0




d)
[image: image15.png]n=1+32

n






	Q 6: For hydrogen gas [image: image16.png]


and for oxygen gas [image: image17.png]


. The relation between a and be is given by

	a)
a = b

b)
a = 4b

c)
a = 16 b

d)
a = 8 b



	Q 7: If for a gas, Cp/Cv = 1.67, this gas is made up of molecules which are

	a)
diatomic

b)
mono-atomic

c)
mixture of diatomic and polyatomic molecules

d)
polyatomic



	Q 8: A metal ball immersed in alcohol weight W1 at 0oC and W2 at 59oC. The coefficient of cubical expansion of metal is less than that of alcohol. If the density of the metal is large compared to that of alcohol, then

	a)
W1 > W2
b)
W1 = W2
c)
W1 < W2
d)
W2 = W1/2



	Q 9: Heat energy absorbed by a system in going through a cyclic process shown in the figure is
[image: image18.png]0 (3
pT—





	a)
[image: image19.png]107 x joule




b)
[image: image20.png]104 x joule




c)
[image: image21.png]102 % joule




d)
[image: image22.png]1073 % joule






	Q 10: Two cylinders A and B fitted with pistons contain equal amounts of an ideal diatomic gas at 300 K. The piston of A is free to move, while that of B is held fixed. The same amount of heat is given to the gas in each cylinder. If the rise in temperature of the gas in A is 30 K, then the rise in temperature of the gas in B is

	a)
30 K

b)
18 K

c)
50 K

d)
42 K



	Q 11: When a coil of copper is kept at a certain distance above the flame, the candle keeps burning, but when the coil is placed over the flame, it is extinguished. This happens because

	a)
The coil reduce the amount of oxygen necessary for burning

b)
The coil prevents the setting up of convection current in air

c)
The coil reduces the radiation losses

d)
The coil conducts away heat very quickly and reduces the temperature of the flame to a value below the ignition temperature.



	Q 12: A black body is at a temperature of 2880 K. The intensity of radiation emitted by this body between wavelengths 499 nm and 500 nm is U1, U3. The Wien's constant [image: image23.png]b=2.88x10% nmK



. Then

	a)
[image: image24.png]



b)
[image: image25.png]



c)
[image: image26.png]Uy > Uz




d)
[image: image27.png]Uz > Uy






	Q 13: A railway compartment is 16 m long, 2.4 m wide and 3.2 m high. It is moving with a velocity v. A particle moving horizontally with a speed u, perpendicular to the direction v, enters through a hole at an upper corner A and strikes the diagonally opposite corner B. Assume g = 10 m/s2. Then, 
[image: image28.png]




	a)
v = 10 m/s

b)
u = 13 m/s

c)
to an observer inside the compartment, the path of the particle is a parabola

d)
to a stationary observer outside the compartment, the path of the particle is a parabola.



	Q 14: A simple pendulum with a bob of mass m is suspended from the roof of a car moving with a horizontal acceleration a. Then the

	a)
string makes an angle of [image: image29.png]tart (a/g)



with the vertical

b)
string makes an angle of [image: image30.png]


with the vertical

c)
tension in the string is [image: image31.png]



d)
tension in the string is [image: image32.png]





	Q 15: Two small satellites move in circular orbits around the earth, at distances r and [image: image33.png]r+Ar



from the centre of the earth. Their time periods of rotation are T and [image: image34.png]T+aT. (ar<<r, AT<<T)



Then

	a)
[image: image35.png]



b)
[image: image36.png]



c)
[image: image37.png]



d)
[image: image38.png]


.



	Q 16: A metal wire of length L, area of cross-section A and Young's modulus Y is stretched by a variable force F such that F is always slightly greater than the elastic forces of resistance in the wire. When the elongation of the wire is l.

	a)
the work done by F is [image: image39.png]var

a0




b)
the work done by F is [image: image40.png]yar





c)
the elastic potential energy stored in the wire is [image: image41.png]var

L




d)
heat is produced during the elongation



	Q 17: If the distance between the earth and the sun were half its present value, then the number of days in a year would have been

	a)
64.5

b)
129

c)
182.5

d)
730



	Q 18: Artificial diamonds are made by subjecting graphite to a high pressure of [image: image42.png]2x1010 pa



at a high temperature. Assuming that natural diamonds were formed at such high pressure within the earth, what must have been the original volume of a diamond whose mass is 210 g ? The density of diamond [image: image43.png]3500kgm




and its bulk modulus [image: image44.png]6x 101 Nm2






	a)
60 cm3
b)
61 cm3
c)
62 cm3
d)
63 cm3


	Q 19: The gravitational field in a region is given by
[image: image45.png](2743} )nske




No work is done by the gravitational field when a particle is moved on the line 3y + kx = 5. The value of k should be

	a)
1

b)
2

c)
3

d)
4



	Q 20: A string of length l is stretched by l/10 and the velocity of transverse waves along it is v. When it is stretched by l/20 (assuming Hooke's law is applicable), the velocity of wave will become

	a)
v

b)
[image: image46.png]



c)
[image: image47.png]v/




d)
2 v



	Q 21: A balls of mass m is moving towards a batsman at a speed v. The batsman strikes the ball and deflects it by an angle [image: image48.png]


without changing its speed. The impulse imparted to the ball is given by

	a)
m v cos [image: image49.png]



b)
m v sin [image: image50.png]



c)
2m v cos ([image: image51.png]


/2)
d)
2 m v sin ([image: image52.png]


/2)


	Q 22: A particle is projected with a velocity 200 m/s at an angle of 60o. At the highest point, it explodes into three particles of equal masses. One goes vertically upwards with a velocity 100 m/s, the second particle goes vertically downwards. What is the velocity of the third particle ?

	a)
120 ms/ with 60o angle

b)
200 ms/ with 30o angle

c)
300 m/s

d)
200 m/s



	Q 23: A block of mass 0.1 kg is held against a wall applying a horizontal force of 5 N on the block. If the coefficient of friction between the block and the wall is 0.5, the magnitude of the frictional force acting on the block is

	a)
0. 5 N

b)
0.98 N

c)
4.9 N

d)
0.49 N



	Q 24: A wooden block m with a coin placed on its top, floats in water as shown in figure. The distance l and h are shown there. After some time the coin falls into the water. Then
[image: image53.png]




	a)
l decreases and h increases

b)
l increases and h decreases

c)
both l and h increase

d)
both l and h decrease



	Q 25: An electric bulb is designed to draw Po power at Vo voltage. If the voltage is V, it draws P power. Then,

	a)
[image: image54.png]Vo
P= 2P




b)
[image: image55.png]P

voFe




c)
[image: image56.png]



d)
[image: image57.png]





	Q 26: The square loop ABCD, carrying a current I, is placed in a uniform magnetic field B, as shown. The loop can rotate about the axis XX'. The plane of the loop makes an angle [image: image58.png]8(8<90%)



with the direction of B. Through what angle will the loop rotate by itself before the torque on it becomes zero ? 
[image: image59.png]




	a)
[image: image60.png]



b)
[image: image61.png]ap®—g




c)
[image: image62.png]a0° + 8




d)
[image: image63.png]180°

8






	Q 27: The current in the branch CD in the circuit shown below will be
[image: image64.png]




	a)
i1 + i2
b)
i1 + i3
c)
i2 + i3
d)
i1+ i3


	Q 28: A charge q is placed at the centre of the joining of two equal charges Q. The system of three charges will be in equilibrium if q is equal to

	a)
[image: image65.png]



b)
[image: image66.png]



c)
[image: image67.png]-4Q




d)
[image: image68.png]





	Q 29: A charged particle of mass m and charge q is released from rest in an electric field of constant magnitude E. The kinetic energy of the particle after a time t is

	a)
[image: image69.png]2642

™g




b)
[image: image70.png]2tz




c)
[image: image71.png]2Pt
Zm




d)
[image: image72.png]Eam
Tt






	Q 30: An RLC circuit containing a [image: image73.png]52Q



resistor, a 230 mH inductor and a [image: image74.png]8.8uF



capacitor is driven by an ac voltage source that has an amplitude of 150 V and a frequency [image: image75.png]f=80Hz



. How much average power is dissipated by this circuit ?

	a)
39.3 W

b)
zero

c)
19.6 W

d)
24.8 W



	Q 31: A conductor with rectangular cross section has dimensions (a [image: image76.png]


2 a [image: image77.png]


4 a) as shown in figure. Resistance across AB is x, across CD is y and across EF is z. Then
[image: image78.png]2






	a)
x = y = z

b)
x > y > z

c)
y > z > x

d)
x > z > y



	Q 32: n identical cells are joined in series with two cells A and B with reversed polarities. EMF of each cell is E and internal resistance is r. Potential difference across cell A and B is (n > 4).

	a)
[image: image79.png]



b)
[image: image80.png]



c)
[image: image81.png]



d)
[image: image82.png]





	Q 33: In the circuit shown in figure potential difference between points A and B is 16 V. The current passing through [image: image83.png]


resistance will be
[image: image84.png]20





	a)
2.5 A

b)
3.5 A

c)
4.0 A

d)
zero



	Q 34: Two identical particles having the same mass m and charges +q and [image: image85.png]


separated by a distance d enter in a uniform magnetic field B directed perpendicular with speed v1 and v2 as shown in figure. The particles will not collide if
[image: image86.png]




	a)
[image: image87.png]m
I vy +v2)
d> (v +vz




b)
[image: image88.png]m
Dy +v2)
de gl +vz




c)
[image: image89.png]



d)
[image: image90.png]





	Q 35: The network shown in figure is a part of a complete circuit. If at a certain instant the current i is 5 A and is decreasing at the rate of 103A/s then [image: image91.png]Va - Ve



is

	a)
5 V

b)
10 V

c)
15 V

d)
20 V



	Q 36: A bird flies down vertically towards a water surface. To a fish inside the water, vertically below the bird, the bird will appear to

	a)
be farther away than its actual distance

b)
be closer than its actual distance

c)
move slower than its actual speed

d)
none of these



	Q 37: Immiscible transparent liquid A, B, C, D and E are placed in rectangular container of glass with the liquids making layers according to their densities. The refractive index of the liquid are shown in the adjoining diagram. the container is illuminated from the side and a small piece of glass having refractive index 1.61 is gently dropped into the liquid layers. The glass piece as it descends downwards will not be visible in
[image: image92.png]




	a)
liquids A and B only

b)
liquids C only

c)
liquids D and E only

d)
liquids A, B, D and E only



	Q 38: Monochromatic green light of wavelength [image: image93.png]5x107m



illuminates a pair of slits 1 mm apart. The separation of bright lines on the interference pattern formed on a screen 2 metres away is

	a)
0.25 m

b)
0.10 mm

c)
1.0 mm

d)
0.01 mm



	Q 39: Yellow light is used in single slit diffraction experiment with slit width of 0.6 mm. If yellow light is replaced by X-rays, then the observed pattern will reveal

	a)
that the central maxima is narrower

b)
more number of fringes

c)
less number of fringes

d)
no diffraction pattern



	Q 40: An eye specialist prescribes spectacles having a combination of a convex lens of focal length 40 cm in contact with a concave lens of focal length 25 cm. The power of this lens combination is

	a)
+ 1.5 D

b)
[image: image94.png]-15D




c)
+ 6.67 D

d)
[image: image95.png]6.67D






	Q 41: In Young's double-slit experiment, the intensity of light at a point on the screen where the path difference is [image: image96.png]


is K units. What is the intensity of light at point where th e path difference is [image: image97.png]A3



; [image: image98.png]


being the wavelength of light used) ?

	a)
K/4

b)
K/3

c)
K/2

d)
K



	Q 42: If a wavelength of light used in the experiment above is [image: image99.png]


and if d is the width of the slit, what is the angular width of the central maximum ?

	a)
[image: image100.png]sint (/)




b)
[image: image101.png]2sint (a/d)




c)
[image: image102.png]sint @a/d)




d)
[image: image103.png]sint (/2 d)






	Q 43: Imagine an atom made up of a proton and a hypothetical particle of double the mass of the electron but having the same charge as the electron. Apply the Bohr atomic model and consider all possible transitions of this hypothetical particle to the first excited level. The longest wavelength of photon that will be emitted has wavelength [image: image104.png]


(given in terms of the Rydberg constant R for hydrogen atom) equal to

	a)
9/(5R)
b)
36/(5R)
c)
18/(5R)
d)
4/R



	Q 44: [image: image105.png]


 and [image: image106.png]


denote the total energy magnitude and angular momentum of an electron in the nth allowed orbit of Bohr atom. Then

	a)
[image: image107.png]Epx Iy




b)
[image: image108.png]Ep e (1/1)




c)
[image: image109.png]En o J;

2




d)
[image: image110.png]En o (1/33)






	Q 45: The intensity of magnetic field at the site of the nucleus of hydrogen atom in the ground state will be

	a)
[image: image111.png]am? e’

FET




b)
[image: image112.png]



c)
[image: image113.png]am? g%

B3




d)
[image: image114.png]x me’

gedhd






	Q 46: Two radioactive substance X and Y initially contain equal number of nuclei. X has a half-life of 1 hour and Y has half life of 2 hours. After two hours the ratio of the activity of X to the activity Y is

	a)
1 : 4

b)
1 : 2

c)
1 : 1

d)
2 : 1



	Q 47: A photon of wavelength [image: image115.png]44004,



is passing through vacuum. The effective mass and momentum of the photon are respectively

	a)
[image: image116.png]5x107%8 kg, 1.5x107%7 kg-m/s




b)
[image: image117.png]5x105 kg, 1.5x1028 kg-m/s




c)
[image: image118.png]zerg 1.5x10726 kg-m/s




d)
[image: image119.png]5x107%8 kg, 1.67x10%3 kg-m/s






	Q 48: The ground state energy of hydrogen atom is [image: image120.png]-13.6 eV



. The kinetic energy of the electron in this state is

	a)
1.85 eV

b)
13.6 eV

c)
6.8 eV

d)
3.4 eV



	Q 49: The activity of a sample of radioactive material is A1 at time t1 and A2 at time t2 (t2 > t1). Its mean life is T. Then

	a)
[image: image121.png]Agty = Aty




b)
[image: image122.png]Ay -hy

-t

= canstant




c)
[image: image123.png]



d)
[image: image124.png]by = by f17/t2T






	Q 50: In a Collidge tube, the potential difference across the tube is 20 kV, and 10 mA current flows through the voltage supply. Only 0.5% of the energy carried by the electrons striking the target is converted into X-rays. The X-ray beam carries a power of

	a)
0.1 W

b)
1 W

c)
2 W

d)
10 W
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