1.  The relation between Pressure (P) of the gas and its total translational kinetic Energy (E) of

the molecules per unit volume is :

@ P-3E () P-3E © P=3E @ p-3

3 2 4 3E

2.  According to Maxwell, the value of mean free path is given by :
1 1 1

_1 I S I S I
(@ A= Y b)) A= a2 () A= 2 (no™n) d) r=——>_

3. A gasis kept in a rigid container. Heat equal to 500 J is supplied to the gas. Change in the
internal energy of the gas is :

(a) 501 (b) 50017J (c) 2381J (d 11.91]
4.  The sum of three vectors shown in fig. is zero. What is magnitude of &:’ ?
C
45° 5m
) >B
5m
X

(a) 10m (b) 5\/5m () Sm (d 5/2m

5. A particle of mass ‘m’ moving in the x-direction with speed 2 v is hit by another particle of
mass 2 m moving in the y-direction with speed v. If the collision is perfectly inelastic, the
percentage loss in the energy during the collision is close to :

(a) 50% (b) 56% (c) 62% (d) 44%
6.  Planck’s constant has the dimension of :

(a) Energy (b) Momentum

(c) Frequency (d) Angular momentum

7.  There are two blocks A and B of weight 20 N and 100 N, respectively. These are being
pressed against a wall by a force F as shown in the fig. If the coefficient of friction
between the blocks is 0.1 and between block B and the wall is 0.15, the frictional force
applied by the wall on the block B is :

F
— | A B

(a) S8ON (b) 100N (c) 150N (d 120N

8.  The position of a particle moving on a straight line path is given by x = 12 + 18t + 9t
metre. Its acceleration at t =2 second is :

(a) 36 m/s? (b) 84 m/s? (c) 18 m/s? (d) 54 m/s?
9.  An object with a constant speed :

(a) is always accelerated (b) is not accelerated

(c) might be accelerated (d) also has a constant velocity
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14.
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16.

17.

18.

19.

A particle is thrown vertically upward with a velocity of 300 m/s. It will reach a maximum
height of (given g = 10 m/s?) :
(a) 4.5km (b) 90 km (c) 135km (d) 180 km

A plane is flying towards east at a velocity of 500 km/h at a height of 2000 m. A man
standing on the ground hears a sound coming vertically above him. Plane at this instant in
its line of motion is at a distance of (velocity of sound 300 m/s) :

(a) 8259m (b) 9259m (c) 6259m (d) 7259m

Which of the following statements is correct about the magnitude of a unit vector ?
(a) It has no magnitude. (b) Its magnitude is zero.
(c) Its magnitude is constant but not zero.(d) Its magnitude is always unity.

If for any two non-null vectors the magnitude of the sum of these vectors is equal to the
magnitude of the difference of these vectors, then the angle between these vectors is

(a) 0° (b)  60° ) 90° (d) 180°

A solid sphere ball rolls on a table. The ratio of its translational and rotational kinetic
energies will be :

2 5 7 10
(@ 3 (b) 3 © 70 d -

Magnitude of linear acceleration of a particle moving in a circle of radius 10 cm with
uniform speed completing the circle in 4s will be :

(a) mcm/s? (b) 2.5 m% cm/s? (c) %cm/s2 (d) gm/s2

A body of mass 400 g slides on a rough horizontal surface. If the frictional force is 3.0 N,
the magnitude of contact force is (given g = 10 m/s?) :
(a) 3N (b) 4N (c) 5N (d 7N

A body of weight W, is suspended from a ceiling of a room through a chain of weight W ,.
The ceiling pulls the chain by a force :

(a) W, (b) W, (©) W, +W, (d) P

A person climbs up a stalled escalator in 60 s. If standing on the same but escalator
running with constant velocity he takes 40 s. How much time is taken by the person to
walk up the moving escalator ?

(@) 37s (b)y 27s (c) 24s (d 45s
In the given figure, force of friction on body B is :
A—F
B
Smooth
(a) Towards left (b) Towards right
(c) Either left or right (d) No sufficient data
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21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

Two bodies of masses m; and m, have same kinetic energy. If p, and p, are their linear
momentum respectively, then the value of p, : p, will be :

2 2
(a) m;:m, (b) m,:m, (©) «/ml :«/m2 (d mj:m,
A central force is an example of :
(a) Conservative force (b) Non-conservative force
(c) Fictitious force (d) Frictional force

Two capacitors C; and C, are charged to 120 V and 200 V, respectively. It is found that by

connecting them together, the potential on each one can be made zero. Then —
(@ 3C,=5C, (b) 9C,=4C, (c) 3C,+5C,=0 (d) 5C,=3C,

Three capacitors each of 3 uF are provided. These can not be combined to provide
resultant capacitance of :

(@) 1uF (b) 2uF (c) 4.5uF (d) 6uF

A cone of base radius R and height h is located in a uniform electric field E parallel to its
base. The electric flux entering the cone is :

(a) %EhR (b) EhR (c) 2EhR (d) 4EhR

The Clausius — Mossotti relation is expressed as :
&1l Na €~ Na &+l No
(@) er—2_3eo €r+2_360 (c er—2_3eo

(d) None of these

Which of the following material has the highest value of dielectric constant ?
(a) Ceramics (b)y Oil (c) Glass (d) Vacuum

A gas is held in an external electric field of strength 3 x 10* V/m and dielectric constant of
gas at NTP is 1.00074. The dipole moment of each atom of gas will be :

(a) 7.28 x 10737 Coulomb — metre (b)  6.04 x 10727 Coulomb — metre
(c) 5.08 x 10725 Coulomb — metre (d) 4.08 x 1072 Coulomb — metre
The dipole moment of current loop does not depend upon :

(a) Current in the loop (b) Area of the loop

(c) Number of turns in the loop (d)  Shape of the loop

A conductor has a positive charge of 19.2 x 10-!? Coulombs. How many electrons are in
short on the conductor ?

(a) 16 (b) 12 () 20 d 18

Two point charges +9e and +e are kept at a distance r from each other. Where we should
keep a third point charge q from +9e charge on the line joining the above two charges so
that it may be in equilibrium ?

3r 3r 3r
(@ 7§ (b)y > © 7
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32.

33.

34.

3s.

36.

37.

Twenty seven identical drops of mercury are charged simultaneously to the potential of
10 volts. If all the drops combine to form a single drop, what will be the potential of bigger
drop ? Assume drops to be spherical.

(a) 70 volts (b) 100 volts (c) 120 volts (d) 90 volts

An infinite number of charges each equal to q are placed along x-axis atx =1, x =2, x = 4,
x = 8 and so on. The potential at the point x = 0 due to this set of charges is :

@) T b — © 5 d) ——

4TceO ne, 27‘[60 3neo

After charging a capacitor by a battery, a dielectric slab is inserted between the two plates of
the capacitor. The battery is not disconnected. The potential difference between the plates :

(a) Decreases (b) Increases (c) Remainssame (d) None of these

The potential difference between the points A and B in steady state in adjoining diagram is :
3 uk 1ul

Fr— | 2 I
3uF_|_ 1uF o
E ! 1 D
1k
A ——wwv—i]1] e
200 jhyy ©
(a) 25V (b) 20V © 15V @d 10V

A capacitor of 20 uF charged to 500 volts is connected in parallel with another capacitor of
10 pF charged to 200 volts. Common potential is :

(a) 300 volts (b) 500 volts (c) 200 volts (d) 400 volts

The mean free path of conduction electrons in a metal is 4 x 108 m. The electric field
which can give an average 1 eV energy to a conduction electron is :

(@ 4x108V/m (b) 4x107V/m (c) 25x107V/im (d) 2.5x10%V/m

In the circuit shown, the resistance ‘r’ is a variable resistance. If for r = fR, the heat
generation in r is maximum, then the value of f is :

R
MAVY

£
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39.

40.

41.

42.

43.

A 10 V battery with internal resistance 1 Q and a 15 V battery with internal resistance
0.6 Q are connected in parallel to a voltmeter (see fig.). The reading in the voltmeter will

be close to :
10V

10
A
15V
b 0.6Q
2] A
©
() 119V (b) 125V ) 13.1V d) 245V

Four bulbs B, B,, B;, B, of 100 W each are connected to 220 V mains as shown in the
figure. The reading in an ideal ammeter will be :

<

220 V gBl §B2 §B3 §B4

<

()
P
Ammeter

(a) 045A (b) 090 A (c) L135A (d 1.80A
In the network shown below, the effective resistance between point A and B is :

3Q

A

40
3Q
A —B
20
6 Q
ANV
6Q
3 24 17 4

(@ 70 b FQ © 70 @ 30
In an intrinsic semi-conductor the electronic conductivity of material is expressed as :
(c) o=en(u,— up) (d) None of these
In resistance colour bands, in the resistors under ten ohm (10 Q), the third band is :
(a) Either gold or silver (b) Gold only
(c) Silver only (d) None of these
Carbon resistors are available in resistance values ranging from :
(a) 1kQto 100 MQ (b) 1MQto 100 MQ
(c) 1Qto20MQ (d) 1kQto 100 kO
A 220V, 100 W bulb is connected to 110 V source. The power consumed by the bulb is :
(a) 20W (b)y 25W (c) 15W (d 50w

A wire has resistance 16 Q. It is melted and is drawn into a wire of half its original length.
The resistance of the new wire is :
(b)y 6Q (c) 4Q
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47.

48.
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50.

51.

52.

53.

An electron gun emits 3 x 1016 electrons/sec. They will make a current of :
(@ 3x103A (b)) 3x103A (c) 4.8x103A (d 48x103A

The potential difference of a cell in an open circuit is 6 volts but it falls to 4 volts, when a
current of 2 Amp is drawn from it. The internal resistance of the cell is :

(a) 050 (b) 20 ) 150 @ 10

Metals or conductors show a positive temperature coefficient of resistance, because their
resistivity is :

(a) directly proportional to the relaxation time

(b) inversely proportional to the relaxation time

(c) independent of the relaxation time

(d) None of these

The value of current I in the following figure is :

7A\\ 1.8 A
> / 1.6 A

oA Yi
1=

(a) I=26A (b)) I=46A (c) I=3.6A d I=56A

A magnetized steel wire 31.4 cm long has a pole strength of 5 CGS units. It is then bent in
the form of a semi-circle. The magnetic moment of this magnet is
(a) 100 CGSunits (b) 120CGSunits (c) 150CGSunits (d) 175 CGS units

The midpoints of two small magnetic dipoles of length ‘d” in end-on positions, are
separated by a distance x (x >> d). The force between them is proportional to x ™, where n is

® [ ]
N S N S
— x ——f
(@ 1 (b) 2 © 3 (d 4

. . . . . . . %
Two coaxial solenoids of different radii carry current I in the same direction. Let F, be the

. . . _) .
magnetic force on the inner solenoid due to the outer one and F, be the magnetic force on
the outer solenoid due to the inner one. Then

(a) l?1 is radially inwards and 1?; is radially outwards

(b) F is radially inwards and F,=0

(c) l?1 is radially outwards and 1?; =0
—

d F=F=0

If an electron is injected into a uniform magnetic field with constant velocity v making an
angle of 45° with the magnetic field direction, then the path of the electron would be
(a) Helical (b) Ellipse (c) Circle (d) Parabolic
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60.

61.

62.

63.

64.

The current required for full scale deflection in a moving coil galvanometer depends upon :
(a) the area of cross section of the coil

(b) the density of phosphor bronze

(c) the number of turns used in winding of the coil

(d) the stiffness of the springs attached to the coil

At the centre of a current carrying single turn circular loop, magnetic field is :

P b Bobo P o potet
@ B= w2 ©® B=3R © B=3R @ B="
The magnetic permeability is maximum for which of the following ?

(a) Diamagnetics (b) Paramagnetics

(c) Ferromagnetics (d) Antiferromagnetics

Which represents Curie’s law for paramagnetic material ?

1 1
@ za(T-To O xeg—g. (© zof @ zaT

The unit of p (permeability of vacuum) is :

(a) Henry —meter(b) Henry/meter (c) Henry/meter? (d) Henry— meter?

Magnetic susceptibility is negative in case of :
(a) Paramagnetic materials (b) Ferromagnetic materials
(c) Diamagnetic materials (d) None of these

A galvanometer connected in series with a high resistance is called :
(a) Ammeter (b) Voltmeter (c) Wattmeter (d) None of these

A paramagnetic material is placed in a magnetic field. The magnetic field is increased till
magnetization becomes constant. Now temperature is decreased, the magnetization will :

(a) Increase (b) Decrease (c) Remain constant (d) None of these

A proton and an electron travelling along parallel paths enter a region of a uniform
magnetic field acting perpendicular to their paths. Which of following statements is correct ?

(a) Electron will move in a circular path with higher frequency.
(b) Electron will move in a helical path with higher frequency.
(c) Proton will move in a circular path with higher frequency.
(d)  Proton will move in a helical path with higher frequency.

A sinusoidal voltage v(t) = 100 sin (500 t) is applied across a pure inductance L = 0.02 H.
The current through the coil is :

(@) 10cos(500t) (b) —10cos(500t) (c) 10sin(500t) (d) —10sin (500 t)

An arc lamp requires a direct current of 10 A at 80 V to function. If it is connected to a
220 V (rms), 50 Hz AC supply, the series inductor needed for it to work is close to :

(a) 0.065H (b) SOH (c) 0.08H (d) 0.044 H




54. T 9c1 S GIHTYT H U1 Tohed fa&rd o foTu Sireseres fosga am fvit et 2 -

(a) HUSTH! hY SIS HIE o ATBA T

(b) HITHR HIET o Tcd T

(c) FUSHl I FHTEER T H ITATT T M aTed TRl shl T T

(d) Fuee & 2 8 6 Harar |
55. e dsh aTc] JAThR =TeToh H 9T 98 (a1 8 | 35k ohrg T JHTehid &7 & -

[T [T [T IR

(a) B:ﬁ (b) Bzﬁ (©) BZZnR (d B= .
56. reehIfterar = o fohaeh foe 3=am 8

(a) Ulag@EshE (b)) FATIEDH (c) wregmhi (d) fd ciregrh
57. =9 9w STqgreh uerd o fore @l & T =61 wefifa sar g 2

1

1
(@) xa(T-Ty (b) LOToT, (© roT (d xoaT

58. et oY qreTET | h IR R
(a) w-Hew (b)) TR (c) T/ (d) TR
59. JEehI GUTEAT ThRIcH Bl & :

(a) STIThIT Ugri o foTg (b) TETEDHR Tt & fory
(c) fcrereshia veret % forg (d) 3TH I B T
60. I T < A1 *FFAT H J1 Teh Tea-IHIe haaldl & :
(a) SR (b) diceHTdl (c) dieHT (d) T A HIE TEI

61. T TIIrechid e bl Jrechid & H W 1 & | raehd & i Traehed R BH b

TG AT 8 | 376 qHH = T, Jraehed -
(a) e (b) =M ¢) ferwm (d) T I HE TE
62. T W 3TN Teh Solae(4 HHHIGR U2 T Tl g ThHH Jrehd &7 H oTraad Jas shid @ |
feafafead g s T HeA aEI B ?
(a) ST I ST oh T Teh JAThR 9 H ST |
(b) SoTagH I ST < T1Y Teh FUSAA 9Y H ST |
(c) TieH I A % 1Y Teh AR 9 H STRAT |
(d) e 3= T < |1 Th HUSAH I 9 § TR |
63. T GIEHIESd dicest 1(t) = 100 sin (500 t) T L =0.02 H % Jehed o AT &g STdl 2 |
FUSe! | G JaTfed grft -
(@) 10cos (500t) (b) —10cos(500t) (c) 10sin(500t)  (d) —10 sin (500 t)
64. T 3Teh 1T 10 TARR feseomn 9 80 dlee W W M Hidl 8 | 3P I8 220 V (rms), 50 Hz
TS € (AC) & a8 I 7, A $5eh I i o 7T 2t H Sehed 1 SATEwhal g -
(@) 00658  (b) 80T (c) 0.08 & (d) 0.044 &0
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A transformer is required to match the 400 Q output impedance of a transistor power
amplifier to a 4 Q) speaker coil. What should be the turn ratio ?
10 1 16

(a) 1 (b) 10 (c) 1 (d) None of these
Current through a capacitive element is called :

(a) Conduction current (b) Transient current

(c) Displacement current (d) Steady state current

Fig. shows an LCR circuit with an alternating current source. It is given that V_ = 141V,

L =20 mH, C =20 uF and R =20 Q with frequency f =400 Hz. What is the value of I ?
v =YV, coswt

d 2\
< \”
L C R
T— —Mm—
(a 2A (b) 2.75A () 3.75A (d) Zero

A 200 km long telegraph wire has capacity of 0.014 pF/km. If it carries as A.C. of
frequency 5 kHz, what is the value of inductance required to be connected in series such
that impedance is minimum ?

(a) 036 mH (b) 0.45 mH (¢) 0.52mH (d) 0.64 mH

Instantaneous current in a circuit is given by 1 = 2\/5 cos (wt + ¢) Ampere. The value of
r.m.s. current is :

(a) 2\/5 Ampere (b) 4 Ampere (©) \/5 Ampere (d) 2 Ampere

A LCR series circuit with L = 100 mH, C = 100 pF is connected to an AC source. The
resonant frequency of the circuit is :

(a) 60Hz (b) 50Hz (c) 45Hz (d) 30Hz

Two coils of same length and same area of cross section are placed near each other. If L,
and L, are their self-inductances, then the mutual inductance between two coils is
proportional to :

L1 Lz 1
() \ﬁ—z (b) \ﬁ—l © AL & =
12

A particle moves from position 3i+ 23 ~ 6k to 141+ 13} + 9k metre while a uniform force
41 + j + 3k Newton acts on it. The work done by the force will be :

(a) 100 Newton-metre (b) 50 Newton-metre

(c) 25 Newton-metre (d) 10 Newton-metre

Work-energy theorem for linear motion of any particle is based on the :

(a) Newton’s first law of motion (b) Newton’s second law of motion

(c) Newton’s third law of motion (d) Law of conservation of linear momentum




65. T TG Sl Evhal & A 400 Q Ty (3m3eye) wfhanen amer gifsee wife yaeie =i
4 Q) 1 Tt HUEEt | B HU Feh | BT () I 1 T AT 2
@ T ® 15 © (@ ¥
66. |G o | §&+ arefl g e & :
(a) VdTEhcd g0 (b) 3Tk 9T (c) Teremam gma (d) Traam
67. T H LCR uftaer ! YeAmeadi €T < &I 8 St @ & | fean g, vV, = 141V, L=20mH,
C =20 WF T R = 20 Q, Serard] &R AR £=400 8¢ @ | [ 31 7H 941 8T 7
v =1V, coswt

1 -
« G

L C R
FT— —WW—
@ 2A (b) 2.75A () 375A d) I

68. 200 Tp. . Tl et AR i aTRaT 0.014 Tigshihe/forifl. 7 | Afc 399 5 kHz TR 6
TRITET ST =t T8l Sviishe § SIS T aTel Sehedl T WH feha1 & Tfeh Sfcramen =Ham &1 7

(a) 036mH  (b) 0.45mH () 0.52mH (d) 0.64 mH
69. T Uy H dAlchiiereh ORI 1AM i = 24/2 cos (wt + ¢) THIE & | €T 1 ol H1ew gl
(r.m.s.) g :

(a) 22T (b) 4VERR (c) A2 WRR (d) 2R

70. % LCR it gftwy f98 L = 100 mH, C = 100 pF 1 T JeATed |id & SIST AT 2 | 39
qNaer bl TG AR Bl -
(a) 60 Hz (b) 50 Hz (c) 45Hz (d) 30Hz

71. EHH W€ T G TIIE H1E o &FhA aTehl &l HSeil Th-GaL o TH @1 7§ & | Ag 3T
T L, 3R L, &, TSI HS[eri o sTe ST=A1=1 Sehed THIIN 2 -

L L 1
(a) \/L:; * (b \/L:? * (©) /L L, % & +
12

72. TH U 30 +2) - 6k ¥ 141 + 13] + Ok H. T =TT § H(H I W 41 + | + 3k T I 7
RUCIESE KR CRERIRIRIE R R
(@) 100 =gA-Hl. (b) 50 =[eA-Hl. (c) 25=gga-Hi. (d) 10 =gt
73. ot ot o Yelia Tifd o foru el Sott gt foret o s @
(a) =2 o Tid o TUY fem W (b) =g % T o Tyt frm @
(c) =g o TIfd o el fm (d) TE HaT TREu o TR W
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82.

A heavy stone is thrown from a cliff of height h with a speed v. The stone will hit the
ground with maximum speed if it is thrown :

(a) Vertically downward

(b) Vertically upward

(c) Horizontally

(d) The speed does not depend on the initial direction

In an inelastic collision :

(a) Both momentum and energy are conserved

(b) Both momentum and energy are not conserved

(c) Momentum is conserved but the energy is not conserved
(d) Momentum is not conserved but the energy is conserved

Which of the following forces is an example of the non-conservative force ?
(a) Gravitational force (b) Elastic force
(c) Electrical force (d) Frictional force

A spring of spring constant 50 N/m is compressed from its natural position through 1 cm.
Work done by the spring force on the agency compressing the spring is :

(a) +25x1037 (b) —25x1037  (c) +257 d -251

The change in the value of g at a height h from the surface of earth is the same as at a
depth of x below the surface of earth (x and h both being very small compared to radius R
of the earth), then :

(a) x=2h (b) x=h (c) x=h2 (d x=h/4

When a planet moves around the sun, its :

(a) Areal velocity is constant (b) Areal velocity depends on its positions
(c) Linear velocity is constant (d) Angular velocity is constant

If the length of simple pendulum (/) is not negligible in comparison of radius of earth (R,),
what will be the time period (T) of simple pendulum ?

_ z
b) T —2rr\/;

(c) T=2sec (d) T=zero

(a) T=2m

The radii of two planets X and Y of same mass are R, = R and Ry = 16 R, respectively.

X

The ratio (V_j of their corresponding escape velocities will be :
Y.
(a) 1:4 (b) 4:1 (c) 1:16 (d 16:1

If the weight of an object of 10 kg is reduced to zero on equator, then the angular speed of
the earth will be :

(Radius of Earth = 6400 km, g = 10 m/s?)

1 1 1
(@) 7on Rad/s (b) 355n Rad/s (¢)  7nn Rad/s (d) <nn Rad/s

100 800

200




74. T TH FTEehl a8 h 3 | U I Il v ITel T Wbl ST 8 | 8 TeRk S uX 3ferehan
T B THTA Ffe 3H Thehl ST -
(a) HaT=H R (b) T FHW HT AR
(c) afsfemd (d) =Ter IR e w R T i 2
75.  ITICATEY TR T
(a) HoNT 3TR Sl ST o1 TREAV BT § |
(b) T 3TN Sl Q1 o1 EREI0 TE BT |
(c) T TXferd grar 7, Tohmg ot wiiead & greht & |
(d) ol weferd Bt ], ferrg Ham wefera &l g g |
76. Trafafad @ 8 & o1 5t 3TEReft 9 1 Uh ISR R ?
(a) THATHY §A (b) TS qA (c) dgasa (d) =¥ EA
77. 50 A/, fEm e areft e o =i saeht am= feufa 9 1 3, aefifed feran Sman g |
o =1 gfifed S areft Toret T & set gra foram o Rl R -
(@) +2.5x 10733 (b) —2.5x 10733
(c) +259d (d) —253d
78. YA T ¥ h HaTS T g o M H 31 IRAGH BT 8 TSI Tob J2alt b S x &8 W (x T4T h
S & geft i Brsam R § 95d %A 7), a9

(@) x=2h (b) x=h () x=hp (d) x=h/4
79. 9 hIS U8 U oh AN SR FAAT &, AV 3T :
(a) &Ef o fRREATe | (b) & o e feufa w st st 2
(c) W fRRETR | (d) i o fREEATR |

80. TG T SATereh o1 waTs (/) qeat i B (R,) &1 qor  Suerfia 78 &, @ T’e dAlersh i
3TTerdehTe (T) T 1T ?

R, ]
(a) T=2n = (b) T=2rr\/é
{147

[

(c) T=24. (d) T=3A
81. TH & FoAHH o € FEl X 3 Y k1 B A R =R AR, = 16 R & | 37 &I Helred
\Y
éTﬁmaqgcrra(V—xjgﬁTn
Y
(@ 1:4 (b)y 4:1 (c) 1:16 (d 16:1

82. 9 10 TRaTTH %] 1 WR YHE T&T T I 81 ST 8, I il s hivii Tid gHf -
(92t 31 Brsam = 6400 fopaanfier, g = 10 #1./9.2)

1 1 1 1
(a) Wﬁ\@ﬂf& (b) ﬁﬁ\@w& (c) m‘@?ﬂ/@. d) oo eTasm.
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A force of 10 N acts on a particle in vertically upward direction and it is displaced
downward direction by a distance 5.0 m. The work done is :
(a) +101J (b) +5017] (c) -501J (d -101J

An artificial satellite is revolving around earth at a height of h and radius of earth is R. The
velocity of the satellite would be :

(@ (R+h)g (b) (R+hyg (©)  \(Rgh) (d ~NR+hg
The Maxwell’s equation,

e 6_D> .

VxH= J+Elsbased0n:

(a) Ampere’slaw (b) Faraday’slaw (c¢) Gauss’s law (d) Coulomb’s law

An electromagnetic wave going through vacuum is described by

E =E_ sin (kx — wt) and

B = B, sin (kx — wt) then :

(@ Ek=Bw (b) EB =wk (c) Ew=Bk (d) None of these

If microwaves, X-rays, infrared rays, gamma rays, ultraviolet rays, radiowaves and visible

parts of E.M. spectrum are denoted by M, X, I, G, U, R and V respectively. Which of the
following represents the arrangement in ascending order of their wavelength ?

(@ R MLV,U Xand G (b) M,R,V,X,U Gand]I
¢ G, X, UV, [ MandR d LMR UV, Xand G
Equation

oD
j; H.d/= J (J + Ej - dS represent the integral form of :
S

(a) Maxwell’s fourth equation (b) Maxwell’s third equation

(c) Maxwell’s second equation (d) Maxwell’s first equation
ou

The equation — j} ﬁ =3t + ? - sis called

(a) Stoke’s law (b) Coulomb’s law

(c) Poynting theorem (d) None of these

1)
The dimensions of the quantity \/; are equivalent to those of :
0

(@) Momentum (b) Current (c) Force (d) Resistance

Diameter of a plano convex lens is 6 cm and thickness at the centre is 3 mm. The speed of

light in material of lens is 2 x 10® m/s, the focal length of the lens is :
(a) 20cm (b) 30cm (c) 10cm (d 15cm

A telescope has an objective lens of focal length 150 cm and an eye piece of focal length
5 cm. If a 50 m tall tower at a distance of 1 km is observed through this telescope (in

normal setting), the angle formed by the image of the tower is 0, then 0 is close to :
(b) 15° (c) 30° (d) 60°




83. Teh U X 10 I T ol KL hi 3TN FeATeR feum | e T 8 qen 98 == <t 371 5.0 .
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(a) +105  (b) +50% () —50« (d) -103«
84. U HiH 3T Y2l W h H=18 W AFHL H1E &M ¢ | Y2l i Frsarm R 2, ql 30 1 A7 81T -
@ [®R+hg (b)) (R+hy’g (© ~(Rgh) d ~R+hg
85. Hegae HHiehl

3xﬁ=7+%—?%awsﬂmﬁ?r%?

(a) UERREIfRE (b) ®E*HTEm () TEwHfEm (d) A 1 FEm
86. Tiata ¥ TR &l weh foga graehi™ ol i

E = E, sin (kx — wt) @1 B = B, sin (kx — wt) ¥ g SImn &,

() Ek=Bw (b) EB, =wk (c) E,w=Bk (d) T A HE TEI
87. 3R UTsshIAd, X-fohol, s3pRe fertal, v fertal, qareirt ool M fertol @ qeermm fewan faega

rEh TFH S A M, X, I, G, U, R W@ V 8 ef¥ia fomam 21, aa 1 o & s = awen

TUTCEd % STET 3HY ! AT & ?

(@ R,MLV,U XTG b)) MR V,X,UGUdI

(¢ G X, U V,LMWR (d LMRUV,XTG
88. GHihRUl

§H.d1=J(J+%—It)j-ds

S

ferEeh 3TeeheT ®9 i SATAT 8 ?

(a) Hemae 1 Ige THieR (b) TEEAS I AT THIHT

(c) HeaEaet = fgdfi fientor & (d) TerEeet T IUH HIHT 5
89. it —T-E=%+?-?Wﬁn%:

(a) WEEHI T (b) FARB IR () wERTTE (d) T G P &I

00. T\ [ Afmmaei

(a) WO (b) G (c) qAH (d) wferiy st

91. U GHdA 3 (TAHIhIdad ) i 1 oI 6 9. 9 g | Hiers 3 finft. 3 | o9 & uered 9
TRTRI 1 7M1 2 x 108 HIL/H. & | &8 ol HIshE gl @ -

(a) 20, (b) 30 %, (c) 109, (d) 15%H,

92. Ueh GUElH o HIHGTIH ¥ hl ®ishd gli 150 T, B o Afeh1 <& <l Bk gt 5 THI. & | 3R
50 HI. 34TSR 39 e § 1 Topefl. g0 | oW STa1 8 (| ik &), e o Ndfer
ZIT 0 10T ST ], q O TR
(a) 1° (b) 15° (c) 30° (d) 60°
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104.

In an experiment of single slit diffraction pattern, 1% minimum of red light coincides with 1%
maximum of some other wavelength. If A, = 6000 A, then wavelength of 1* maximum will be :

(a) 3300A (b) 4400 A (c) 5500 A (d) 6600 A

In any two media the reversibility of light rays obeys :

(@ I'n,x?n;=1 (b) 'n,=2n, (¢) ('n,)’=(’n;> (d) None of these
The films of oil and soapy water have their brilliant colours, because of :

(a) Dispersion of light (b) Interference of light

(c) Diffraction of light (d) Polarization of light

In double slit experiment the shape of the fringes is :
(a) Circular (b)  Straight lines (c) Hyperbolic (d) None of these

Light is incident on a plane refracting surface at Brewster’s angle, the refracted light ray will be :
(a) Unpolarized (b) Plane polarized
(c) Circularly polarized (d) Elliptically polarized

Polaroid A and polaroid B are in crossed position. On polaroid A unpolarized light of
intensity 100 W/m? is incident. By rotating polaroid B by 60° the intensity of light coming
out of B will be :

(@) 75 W/m? (b) 37.5 W/m? (c) 1000 W/m? (d) %W/m2

An astronomical telescope has a large aperture to :

(a) Reduce spherical aberration (b) Have high resolution

(c) Increase span of observation (d) Have low dispersion

If we repeat Young’s double slit experiment in water by maintaining all other conditions
same, then the fringe-width :

(a) will be increased (b) will be decreased

(c)  will be unchanged (d) Both (a) and (b) above are possible

The polarizing angle of a monochromatic green light source is 60° for a piece of glass. If

green light from this source passes through a prism made of same glass, the angle of
minimum deviation will be (angle of prism = 60°) :
(a) 90° (b) 120° (c) 30° (d) 60°

Monochromatic X-ray beam falls on a crystal surface. Diffraction pattern will be formed if
beam falls :

(a) Normal to the surface (b) Parallel to the surface

(c) Ata particular angle to the surface  (d) None of these

Total number of rulings in a diffraction grating needed to just resolve sodium doublet (589
nm and 589.6 nm) in the first order is :
(a) 589 (b) 590 (c) 950 (d) 982

Refractive index of the material of a prism having an angle A = 60°, which produces a
minimum deviation of 30°, is :

(@) 3 (b) A2 © A5




93. THA &e g fodde o SN | 9T U H AT Wehrel hl TRl gad forell g dteed <
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(a) 3300 A (b) 4400 A (c) 5500 A (d) 6600 A
94, Tergi 1 wreal T WehTeT feRtunt <t ScehHuiErdT T hid & -
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(a) ST o1 fodqed (b) ST T TR
OB EACARCELE] (d)  TIeRTST ST gaur
96. fg—Teete T & fhsli 1 SRR BT & -
(a) TIATHR (b) e @R (c) JfdEeER  (d) T 9 s T
97. Topelt Todet Wrees Hdg X JhTST SEET hIVT UX AT BT 7, < 3Taafda Jehrst fehtor grft -
(a) arygfea (b) wWA@Had () I gad (d) g yferd
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(a) 75492 (b) 37592 (¢) 100092 (d) %aﬁzﬂﬁ.z

99. T WA GUGRIT 1 G TSI BT & :
(a) TGP (et famem s spa s b ot | (b) 3= e & forq |
(c) 3T hl Al T Jhg T b fTC | (d)  foreror m e o foru |

100. I 7w 3= weft ferferrt ot s T 5w A o fgfeete weim o6t ot 5 <retrd &, @ fher-<iters -
(a) ¢RI | (b) =S |
(c) Iraftafda @ | (d) IUE (a) 3N (b) S HuE & |

101. TS ThHauil E THTST EId HT LU HIV hid b Teh s o [T 60° 3 | Afe 38 &Id 8 &0 TH
3 HiF T o 5T | Bk ST 8, A1 =*Aay o=t 1 1ot g (BISH 61 i = 60°)

(a) 90° (b) 120° (c) 30° d) 60°

102. THavll X-FRTor 41 Ueh foreet ohi g T U<l & | S8ehT forard e S Sia Jehret 4 —
(a) T8 T 90° HT HIUT & | (b) T8 % THFTR & |
(c) e | U WE SVl | (d) TTHABETE
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A zone plate behaves like a

(a) Concavelens (b) Convex lens (c) Plane mirror (d) Glass plate
Quartz is a

(a) Negative bi-axial crystal (b) Positive bi-axial crystal

(c) Negative uni-axial crystal (d) Positive uni-axial crystal

Radiation of wavelength A is incident on a photocell. The fastest emitted electron has

3\
speed v. If the wavelength is changed to E the speed of fastest emitted electrons will be

(@) V@/ ®) >V@% (©) <V@% (d) v@/

For which of the following particles will it be most difficult to experimentally verify the
de-Broglie relationship :

(a) Ancelectron (b) A proton (c) Ana-particle (d) A dust particle

If the uncertainty in the location of a particle is equal to its de-Broglie wavelength, then the
uncertainty in its velocity v is

v v v
(@ 3 (b) v © 3 C
Einstein’s photoelectric equation is given by :
1 1
() W=hv+§mv2 (b) hv=W+§mv2
1 1
(c) hv+§mv2+W=0 (d) hv+W=5mv2

The shortest wavelength present in the radiation from an X-ray machine whose
accelerating potential is 50,000 V will be
(a) 0.0248nm  (b) 0.3426 nm (c) 0.0248 A (d 03426 A

A particle in the box has the initial wave function y(x, 0) = Ax(a — x), where 0 < x < a;
then A will be

20 25 30 35
(@) V% (b) V:—s © /> @ /33
2

j

For a harmonic oscillator, H =5~ + v(r), then [x, [x, H]] will be

2p
ibp, b : i,
@ = (b) - u (¢) —ph (d) "

The number of photons emitted per second by a 25 watt source of monochromatic light of
wavelength 6000 A is

(a) 7.6x10'7  (b) 6.1x107 (c) 7.6x10"Y (d 6.1x10Y

The photoelectric threshold wavelength for tungsten is 2300 A. If this surface is irradiated
by ultra-violet light of wavelength 1800 A, the kinetic energy of emitted electrons is
(a) 1.5eV (b) 1.8eV (c) 24eV (d 2.7eV




105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

I =i S8R Hidl &

(a) 3T9Ael o 6l A& (b) T oiE hHI TE

(c) |HAS gl 6l TE (d) i i wie &
FITES & Th -

(a) ZRUTTcH fg-37efia foreeat (b) &ATeHes fg-31efia foreeat
(c) RUITCH Teh-37&f foreee (d)  ©FTcH Ueh- 3781 fohed

A qUTeE ST AT Ueh BICEe T STelT ST &, ScHfoid Soidei= bl 31ferehad T v 8 | 3R
ﬁﬁw%waaﬁ,ﬁﬂﬁﬁsﬁﬁﬁﬁwnﬁm:

(a) v@)% (b) > v@)% (c) < v@)l/z (d) v@)%
=1 @ @ fopm <ot 6 Totu S -smTeft Tfienter ST T AU AT e hisd grm ?
(a) ThEdH (b)) THUEH (c) T a-hu (d) T g BB

Ife fopet ot &t fafa i stffvadar 3ueht S-smrell auTeed & sUeL 81, o 39% o v I
fepaft arffearaar gl 7

@ 3 (b) v © 3 @ 3
TS < JehTST SIEd TRt < T8 2 -

() W=hv+%mv2 (b) hv=W+%mv2

(c) hv+%mv2+W=O (d) hv+W=%mv2

T TR (X-ray) WA f@eht @fa fawa 50,000 v 2, & 3crw fafertor 1 =am qumes
FILE

(a) 0.0248nm  (b) 0.3426 nm ©) 0.0248 A d) 03426 A
fopet S (Box) ® Tsh U1 o1 TRIRH T %ot y(x, 0) = Ax(a—x) 8, S8 0<x<a, dl A
WII'F{_@TIT :

20 25 30 35
(a) V% (b) V:—s © /> @ /33

2
Teh 3TeIelt Qe o ot H=£Lu+v(r)f\amw% | 9 [x, [x, H]] %1 5T T -

ihp, h? ihp
@ = by — () —uh? @ —-
2591 % 6000 A dUTeEd aTel Ueheauiia JehTsT I gRT T Hehg IcHISId HISH ol TEAT R :
(a) 7.6x10'7  (b) 6.1x107 (c) 7.6x10"Y (d 6.1x10Y

T o TTT TehreT Segd <gett adTeed 2300 A 7 | AfG 1800 A TUTCE hT RIS SThreT S&eh!
g T STAT 91 d1 ScHTSTd Sorerei shi T 3ol & -
(a) 1.5eV (b) 1.8eV (c) 24eV (d 2.7eV
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117.
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119.

120.

121.

122.

123.

124.

125.

126.

A small plate of metal (work function = 1.17 eV) is placed at a distance of 2 m from a
monochromatic source of light of wavelength 4.8 x 10~ m and power 1 W. Light falls
normally on the plate. The number of photons striking the plate per square meter per second is:

(a) 4.8x1015 (b)) 4.8x10 (c) 6.2x1013 (d 6.2x10!

The ratio of de-Broglie wavelengths kp and A, associated with protons and electrons,
respectively having same kinetic energy is :

m m m m
(@) gp (b) \/;p (©) V;E (G /2mep

The momentum associated with a photon of light of wavelength 500 nm is :
(@) 1.11 x 1027 kg m/s (b) 1.21 x 10727 kg m/s
(c) 1.33x102"kgm/s (d) 1.41 x 1027 kg m/s

The velocity of individual wave is called :
(a) Group velocity (b) Phase velocity (c) Particle velocity (d) None of these

. 2. .
The commutator of the quantum mechanical operator x and p, is given by :

@ 2 (b) 2ip, (©) -2ip, (d) 2ix
The wavelength of the de-Broglie wave by Davisson and Germer is given by :
h h )
A= b A=—"" A=h(Q2meV)2(d) A=hQ2meV
@) 2meV (b) @ mOeV)l/z () (2meV)”2(d) (2meV)

The binding energy per nucleon is maximum for the nucleus :
(a) 4H (b) 56F (C) IOIMO (d) 2081)b

(S (S
The mass number of Helium (He) is 4 and that of Sulphur (S) is 32. The radius of S
nucleus is larger than that of He nucleus by :

(a) \/gtimes (b) 4 times (c) 2times (d) 8times

A 5 MeV a-particle loses its energy in G.M. counter, one electron-ion pair is produced for
each 30 eV of energy lost in the gas of the G.M. counter. The G.M. counter has a
multiplication of 10,000 and the total capacitance between the two electrodes is 50 uF. The
amplitude of voltage pulse developed will be :

(a) 16V (b)y 32V (c) 46V (d 53V
Which of the following particles is not a Fermion ?

(a) Lepton (b) Graviton (c) Proton (d) Bariyon
In nuclear models, the magic numbers are :

(a) 2,8,20,50,60,92and 126 (b) 2,8,20,50,82and 126

(c) 2,8,18,50,82and 126 (d) None of these




116.

117.

118.

119.

120.

121.

122.

123.

124.

gTq 1 Teh DI @I (R Bed = 1.17 eV) 4.8 x 1077 H. qUTeed 9 1 dic vfed o Tshaviy
TR Hd | 2 A gl Wl B | TR wie W SAred ISl @ | Wie o Wid el #l. o ufd 4.
THTH TTet Bl il TEAT 8 -

(a) 48x1015 (b)) 4.8x10 (c) 6.2x1013 (d 6.2x10!

U TS Sl o WIe o S & Trag SI-STTed! alTee shs: by T, IR :

m m m m
(a) gp (b) \/;p (©) V;E (G /2mep

500 nm AUTCER STcA TohT3T oh Ueh e ohl HaTT I

(@) 1.11 x 10727 ferm.ft. /3. (b)  1.21 x 10727 fepam.#t. /3.

(c) 1.33 x 10727 feram. . /4. (d) 1.41 x 1027 fr.ft. /.

G 0T T AT HEATAT & -

(a) TEgAT (b) HATST (c) HUHIT (d) T G P A&
x ﬁpiwwaﬁﬁm%wsmmgﬁm :

(a) 2i (b) 2ip, (c) —2ip, (d) 2ix

e 3T SR gry Si-sImTeft ot <hY aiTees i fean Sran @ -

(@) X h 7 (0 A=h@meV)2(d) r=h2mgeV)

= by A=—"_71»
2 meV (b) 2 m_eV)

it =ifderar Sua St e e & SAfehan anf -

(a) 4He (b) 56Fe (C) IOIMO (d) 208Pb
Zifetm (He) <h! GIHH &1 4 TUT T (S) <hi 32 7 | Howh ATMeh <hi Brsam He & fohat THt 811 2
(@ 8 (b) 4 ) 2 (d) 8

5 MeV % o-%hUT sl TR-FeR (G.M.) H130 & STl & Bl 2 | TR-TeR H18vl & 79 &
TF 30 ¢V H1 & & Toh SO~ AT IH o901 8 | TR-HET H3veX &1 o1 10,000
3 SAFLIST o TEF 9TRAT 50 uF B | Sca—1 fI97a Ued <1 3T 81

(@ 1.6V (b) 32V (c) 46V (d) 53V
125. T =0l 8 @ o |1 A TR R 7
(a) w2 (b) ferei (c) W (d) sfam
126. IR Aiga | #ieh T&IT § -
(@) 2,8,20,50, 60,92 3 126 (b) 2,8,20, 50,82 3R 126
(©) 2,8, 18,50,82 3N 126 (d) 98 HE T
s - e T
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128.

129.

130.

131.

132.

133.

134.

135.

136.

The quark structure of A™ is :

(a) uuu (b) uds (c) sss (d) ddd
The fundamental particles of our universe are :

(a) Leptons and quarks (b) Bosons and mesons

(c) Mesons and hadrons (d) Baryons and Bosons

Hypercharge of Q™ is
(@) -3 (b) -2 (c) -1 (d 0
In a scintillation detector, the 662 keV photo peak of 137CS source is observed at 12 V and

the full width at half maximum of the photo peak is 1.44 V. Its resolution will be :
(a) 252keV (b) 75.0keV (c) 79.4keV (d 95.0keV

Equation of damped harmonic oscillator is expressed as :
d?x dx d?x dx

2

(a) @+2ra+wox=0 (b) @+2ra+wox=0
d> _dx 3 d _dx 4

(c) —dt2+2ra+wox=0 (d) @+2ra+wox=0

The amplitude of forced oscillations is given by :

f f
() A= > b) A= =
U W a2 /(W — )2 + drp?
f0 f0
( d) A=

c) A= 5 = 5
/(W — p?) + 4r%p? /(W — p?) + 4rp

The speed of wave in a medium is 960 m/s. If 3600 waves are passing through a point in
one minute, the wavelength will be :

(a) 32m (b) 64m (c) 14m (d 16m
The expression for the velocity of longitudinal waves in gases is expressed as :

@ v=+Ep  (b) v=Elp (© v=+[Elp (d v=Ep

The frequency of a brass wire under tension 625 N is 240 Hz. If the tension in this wire is
made 100 N and length halved, the frequency of wire will be :

(a) 190 Hz (b) 195Hz (c) 192 Hz (d) 194 Hz

In light the shift of wavelength in Doppler’s effect is expressed as (for non-relativistic velocities)
ve v vie? v

(a) AAl= % (b) Ak—ck (c) Ar= % (d) AX—C2X




127. AT <hl oaTeh BEAT S -

(a) uuu (b) uds (c) sss (d) ddd
128. EHI STEITS o Heid U1 2 :

(a) TR U Faied (b) ST Td HieE

(c) WIS wa Bgi (d) o g S|
129. QT ET3T JATA FAT &I 7

(a) -3 (b) -2 (c) -1 @ 0

130. T THETeRM feda | 137 1 662 keV = BRI 12 V W @l STl @ 3R HAfeehad
HISIIeh o 3T H U <SS 1.44 VW g | $HehT FEIIH (Resolution) &I :

(a) 25.2keV (b) 75.0 keV (c) 79.4 keV (d) 95.0keV
131. Ueh Hi=d 3Tad] ClcTeh o THIHIUT oh] e fohaT ST & -
d2x dx d2x dx 2
(a) ¥+2ra+wox=0 (b) @+2ra+wox=0
d?x dx 3 d%x 4
(©) @JrZraerox:O (d) @+2ra+wox=0

132. Junifed Qe (BIES HATHIAIM) o1 3T fean Sran g -

f f
(a) A= > (b) A= =

f f
c) A= = (d) .

A:
A\JOW = p?) + 4172 AJ(W = p?) + drp
133. forefl mream | 9O <61 =1t 960 HL/8. & | AfG 3600 T ek firte o foreft weh forg & ToRAl &,
a aTee BN

(a) 327 (b) 64 (c) 14T (d) 16
134. 791§ 3Teed T o T I AT AT & -
@ v=+Ep  (b) v=Elp (©) v=+[Elp d v=Ep

135. 625 =g T o 3¢ el diaet < ar 1 3T 240 &< 7, Ale 389 AR H 16 100 =
ToRaT ST, 3T AR <6l raTg 31eft <Al ST, A1 a1 ST Rt
(a) 190 Hz (b) 195 Hz (c) 192Hz (d) 194 Hz

136. TR H ST IHTE § qUTeed o oo bl 39 @ Yeiid foat Siar § (AH-Tefefafees
v 22 V2

(@ M=% () A=3h © M="" @ =t
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139.
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141.

142.

143.

144.

145.

146.

If a 1 m long wire of mass 2 gram is stretched by a weight of 400 kg. Then what will be
the frequency of fundamental note of the wire ?

(a) 500 Hz (b) 700 Hz (c) 50Hz (d) 100 Hz

What is the percentage change in time period of a simple pendulum, if the length of simple
pendulum increase by 3% ?

() 3% (b) 6% ) 3.5% d  1.5%

When engine of train moves away the observer, then observer observe its frequency 7 of

its actual frequency. If velocity of sound in air is 330 m/s, what will be the speed of engine ?
(@) 50m/s (b) 55m/s (c) 30m/s (d) 330m/s

At what distance from the mean position the Kinetic Energy (K.E.) in simple harmonic
oscillator is equal to Potential Energy (P.E.) ?

(a) a2 (b) a/\/E (c) a4 (d) None of these

A uniform spring is cut into two pieces whose lengths are in the ratio of 1 : 3. The ratio of
their force constants will be

(a) 4:3 (b)y 3:1 (c) 16:9 (d 1:9

Fundamental frequencies of a closed organ pipe and an open organ pipe are equal. Length
of open pipe is 40 cm, the length of closed pipe will be

(@) 10cm (b) 20cm (c) 30cm (d 40cm

When sound and light waves enter from a rarer medium to a denser medium, then
(a) Both waves move fast in the denser medium as compared to rarer medium.
(b) Both waves move slow in the denser medium as compared to rarer medium.
(c) Sound waves moves fast but light waves move slow.

(d) Sound waves moves slow but light waves move fast.

When a closed organ pipe is suddenly opened then the second overtone of the closed pipe
and first overtone of the open pipe differ by 100 Hz. The fundamental frequency of the
closed pipe will be

(a) 400 Hz (b) 300 Hz (c) 200 Hz (d) 100 Hz

A simple pendulum has time period T, when on the earth’s surface. When taken to a

height R above the earth’s surface, where R is the radius of earth, the time period of the

T
simple pendulum becomes T,. The value of T_? is

(@ | b 2 () 4 @ 2
Velocity of sound in air is 332 m/s. Its velocity in vacuum will be
(a) More than 332 m/s (b) Less than 332 m/s

(c) Equal to 332 m/s (d) None of these




137. 3fg | . @91 9 2 UM GEM 1 dR 400 kg 3 HR g GiET 1 & | G- o J & hl

g @ gt ?
(a) 500 Hz (b) 700 Hz (¢) 50Hz (d) 100 Hz

138. 3fe Ueh G cAlcteh ohl TTHITS 3% ST Sl STl & d6 $Heh JTTedehiel § fohdT T sieairel 3TRAT ?
(@) 3% (b) 6% (©) 3.5% d)  1.5%

139, 571 8 XY a1 o RO A o e B, 1 € o 6 B st et S
i BidT & | If¢ a1 § et i =rel 330 Hi./A. BT, T g9 <hl =1et R g ?

(a) 507./A. (b) 55./A. (c) 30T./A. (d) 330T./4.
140. ST & feRaet Gt TR TS SATed Qe ohi Tl Hott o FEfast il swe grft ¢

(a) a2 (b) an2 (c) a4 (d) TTH A HE T-I
141. T guEy f&R 61 g1 ghel § I IIdT 7, Fehl g 1: 3 % U | 8 | 37k ot e

T 3TIATA BT

(a) 4:3 (b) 3:1 (c) 16:9 (d 1:9

142. T S 3T U159 3R Gol 3T 9159 1 Hifcreh STl sTe 8 | af gl A7 u18d i
TS 40 cm &, 1 S 3717 UTSY <h oTFaTg gt -
(a) 10cm (b) 20cm (c) 30cm (d 40cm
143. 9 &g 37T Teh10 T Ueh Tl H1edy | Tsh To= H1eqq § Jo31 ohid! &, a9 :
(a) FI AT foret HTea 61 et | Ted Jie | defl ¥ 9o 8 |
(b) TFI a0l et Hreem <61 g1 | Tee u1e | o) 9 =erd |
(c) A Ol A Terdt &, AR TehTer qt el Tordl # |
(d) el oG N =erdt €, Sfeh T ail o Fotdl |

144, S T i T SG 3T T3 3T=Th Wt ST 8, 1 5 739 31 ol STTeea 371 get a1sd i
TEAT TSR 100 B | f= 81 & | 97 9189 o ot & h1 ST 2 -

(a) 400 &S (b) 300 &S (c) 2008 (d) 100 &S

145. 2t 3 T8 T T TA ATCTeh ol SR T, 8, 3T ST 38 G2l 6l ¥qg 8§ R ST T, a1
T
R =l <hl o1 B, <1 ST ATl 8, 1 5T ATt T, &l STl 2 |T—2<‘=b‘r1=n=r%—
1

@ 1 (b) 2 © 4 (d) 2
146. 14 &t i =ret 332 W/4. 7 | Frata o ot =1e gnft

(a) 3327./@. [ AfUs (b) 332°%./E. FH

(c) 3327./3. % T (d) 3IH G g &l
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154.

155.

156.

157.

If the binding energy of the electron in a hydrogen atom is 13.6 eV, the energy required to
remove the electron from the I excited state of Li*™ is :

(a) 1224eV (b)) 30.6eV (c) 13.6eV (d) 34eV

Hydrogen (1H1), Deuterium (1H2), singly ionized Helium (zHe“)Jr and doubly ionized
Lithium (3Li7)+Jr all have one electron around the nucleus. Consider an electron transition

from level n = 2 to n = 1. If the wavelengths of emitted radiation are A}, A,, A, and A,
respectively, then which one of the following order is correct ?

(@) 4r =2h, =20 =}y (b) A, =2%,=2h;=4,

(©) A=A, =4k, =92, (d) A, =2%,=3h; =44,

Which of the following nuclear model explain nuclear fission ?

(a) Shell model (b) Collective model (¢) Liquid drop model (d) Optical model

1
The half-life of a radioactive element, which has onlyi of its original mass left after a
lapse of 60 days is :
(a) 12 days (b) 32 days (c) 60 days (d) 64 days
Complete the equation for the following fission process :
oy UP + ! —— 1 S0+
(a) 4 Xe!¥+3 ! (b) 4 ,Xe'¥ (€) 5;Xel¥? (d) 5, Xe!*?+3 n!

An a-particle of energy 5 MeV is scattered through 180° by a fixed uranium nucleus. The
distance of closest approach is :

(@ 53x10“m@®d) 51x10%m (¢) 59x10¥m (d) 59x103m

The binary addition 1 + 1 + 1 gives :
(a) 111 (b) 010 (c) 110 (d) o011

An oscillator converts :
(a) Alternating current into direct current (b)  Direct current into alternating current

(c) Both (a) and (b) above (d) Neither (a) nor (b) above

The colour of light emitted by a LED depends on :

(a) 1its forward bias. (b) its reverse bias.

(c) the amount of forward current. (d) the type of semiconductor material used.

The binary equivalent of A is :
(a) 1010 (b) 1011 (c) 1000 (d) 1110

Demorganize the following function : AB + C :

(a) (AB+C) () (A+B+C) () (A+B)(C) () A-B-C
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154.

158S.

156.

157.

BIEZISH TV B Soiare i shl S8 Ha1 13.6 eV B | STt ol Lit* sl 9 Iaford srewen 4
TrepTer | ferct STl 3TTagereh Bift 2

(a) 1224eV (b)) 30.6eV (c) 13.6eV (d) 34eV

giseeE ((H'), Sem ((H?), Thehl Rfa giferm (He')" W& &1 T ARG SAfem
(GLi7)™, 37 |l 1 A1f¥eh o TR 3R Toh So19e 2 | HH1 foh St h&Tn=2H n=1 H HehHT
AT G | AfG IeafSTa Ffentor Sl TUICE SHHR: A, Ay, Ay T A, &, T8 T HE HH A FAFE 3§ 7
(a) 4k =2%, =20 =1, (b) A =2%, =2, =1,

(€) A=A, =4k, =9, (d) A =2%,=3h, =42,

= 0 @ ta T irehiT Atew, Trfieh foguea = gmemar g 2

(a) WAHEA (b)) FHEHFEA () FA-YCHEA  (d) SATHA Hied

39 el aw w1 378 -311g et F1a hiforg feent ST ST W 1 s & 9 60 o

32
AR :
(@) 12f@ b) 32f@ (c) 60T d) o4f
for fergie Treftentor w1 qui Shifs
oo UBS + nl —— S0+ ..
(a) 4 Xe!¥+3 ! (b) 4,Xe'¥ (c) s Xel® (d) s Xel*?+3 !

5 MeV 3t 3l Ueh o601 e ufrerm =ik gRT 180° R Srehifofet fofan <ima 2 | Fepeam wgar bl gl & :
(@ 53x10“m@®) 51x108%m (¢) 59x10"%m (d) 59x10 3 m

TS 1 +1+1cdia:

(a) 111 (b) 010 (c) 110 (d) 011
Teh QIfeTs IeeTdl &

(a) STl 9T i fose g o (b) Teme a1 Temed g/ o
(c) ST (a) 3T (b) GHT (d) ST (a) 3T (b) & & IS T
TA.3. 1. gRI IcEtold TehTl <1 U1 st shtar @

(a) 37U ANFT W (b) " ANER W

(c) 3T GRI ! U1 W (d) 3ei=ITeTsh Uere o YRR T
A T SIS THRE ¢ -

(a) 1010 (b) 1011 (c) 1000 (d) 1110
1wt i EHrHTES Hifeu -

AB+C:

(a) (AB+C) (b) (A+B+0C) (c) (A+B)(C) (d A-B-C

PYS

33 Series-A



158.

159.

160.

161.

162.

163.

164.

165.

In the given figure output will be :

10 kQ
1kQ A
0.2 V —AW— Yy
1 kO ; L—— Vout
0.5V o—WW——
(@ 7V b -7V © 5V d -5V
What will be output of logic circuit shown in fig. ?
A
B
pam)) ) .
C )
e
C
(@ (A+B+0Q) b) (A+B+0)
(c) (A+B) (d (A+B)+(A+C)+(B+C)
Input of the circuit shown in figure are A and B. What will be output Y ?

Ae {><
)
>

(a) A+B (b) A+B (c) A+B d A-B

In an n-p-n transistor circuit collector current is 10 mA. If (only) 90% of electrons emitted
reach collector, emitter current will be :

(a) 11mA (b) 17mA (c) 9mA (d) 15mA

Voltage gain of a transistor amplifier with a load resistance 1 kQ and input resistance
200 Q is 450. The value of B is :

(a) 60 (b) 80 (c) 70 (d 90
Which of the following expressions is not correct ?

(@) 21,,=10101, () (A+B)-(C+D)=A-B+C-D
(c) 0.8125,,=0.1101, (d) 101,+110,=111,

Which of the following configuration of a transistor is used for performing the action of
NOT gate ?

(a) Common base configuration (b) Common collector configuration

(c) Common emitter configuration (d) None of these

The total power content of an Amplitude Modulated (AM) wave is 1500 W. For 100%

modulation, the power transmitted by carrier wave will be :
(b) 500W (c) 750 W
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160.
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163.

164.

165.

fou o fo ® 37y &1 -

10 kQ
1 kO N
0.2V —AMM—— YW
|
1 kQ ; o V out
0.5V o—WW——
@@ 7V b) -7V © 5V d -5V

o= © e e wifes aftaer w61 3mseqe w= B ¢

(a) (A+B+0Q) b) (A+B+0)

(c) (A+B) (d (A+B)+(A+C)+(B+C)
frar few T wifores afger & fasr A qen B @ | frfa Y s 2

Pl

(a) A+B b) A+B (c) A+B (d A-B

Th n-p-n TITET TN H HUTESH 9N 10 mA & | I IS gl 1 90% B HUTEh W
Ugadl &, 1 Scasi G g -

(a) 11mA (b) 17mA (c) 9mA (d) 15mA

Teh IS Ja€ieh o1 diees o1¥ 1 kQ o g Tfater 371 200 Q o fasft afetiar s w450 2 |
BEFJTW%:

(a) 60 (b) 80 (c) 70 d) 90
fefdfas sswida s aT e 78 8 7

(a) 21,,=10101, b) (A+B)(C+D)=A-B+C-D

(c) 0.8125,=0.1101, (d) 101,+110,=111,

Ziforeet o frforfad foamme o @ &6 @1 NOT e <6t fopan wef¥ta st o6 fore Swimt feram s @ 7
(a) WA YR fa=mg (b) IS TITEH fa=mE

(c) 3IATTSS Ieesieh T (d) A BIE -l

TAiegg Aigeied (T.UH. ) T shl Foof IR 1500 W 2 | 100% Higere o fore Shier ot
EELGRIESRIUIE
(@) 250 W (b) 500 W © 750 W (d) 1000 W

PYS

35 Series-A



166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

If the highest modulating frequency of the wave is 6 kHz, the number of stations that can
be accommodated in a 180 kHz bandwidth is :

(a) 5 (b) 10 ) 12 @ 15

A modulated carrier wave has maximum and minimum amplitudes of 750 mV and 250 mV
respectively. What will be the value of percentage modulation ?

(a) 100% (b)) 75% (c) 50% (d)  25%
Which device provide logical regeneration of a LAN ?

(a) Router (b) Bridge (c) Switch (d) Hub
The internet is a system of :

(a) Software bundles (b) Web page

(c) Website (d) Interconnected networks

The distance between the transmitter and receiver is twice the height at which a sky wave
is returned to earth. The frequency of the sky wave will be :
(a) Twice the critical frequency (b) Half of the critical frequency

1
() \/5 times of the critical frequency (d) % times of the critical frequency

Which of the following is used to produce radiowaves of constant amplitude ?
(a) Rectifier (b) Amplifier (c) Oscillator (d) FET

A sample of a certain element is placed in a 0.30 T magnetic field and suitably excited.
How far apart are the Zeeman components of the 450 nm spectral line of this element ?
(@) 0.00283 nm (b) 0.0283 nm (¢) 0.283 nm (d) 2.83nm

For cobalt (Z = 27) X-ray spectrum contained strong K line at 0.1785 nm and a weak K
at 0.1930 nm. This weak K, line due to an impurity whose atomic number is :
(a) 25 (b) 26 (c) 28 (d 30

An X-ray tube operates on 30 kV. The minimum wavelength of X-ray emitted is :

(a) 0.133A (b) 04 A ) 12A d) 6.6A

The coherence time of laser beam of wavelength 7400 A is 4 x 10~ second. The coherence
length will be :

(a) 10km (b) Skm (¢) 11.2km (d) 12km
Which of the following is not necessary for performing LASER action ?

(a) Population inversion (b) Meta-energy level

(c) Spontaneous emission (d) Stimulated emission

One Bohr magnetron is defined as :

2 2¢h h h
@ b © o @ 2

N number of similar atoms are arranged in a circular chain. The possible number of
vibrational modes in the chain are :
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TR & 7

(a) 5 (b 10 (c) 12 (d 15

Teh HIGEIeS hiCR TUT I STehad Td =AW T SHA: 750 mV 3R 250 mV 7 | Higalwq
Eﬁmzﬁrﬁ

(@) 100% (b)  75% (c)  50% d)  25%
I |1 3T Teh LAN shl difehe Icaf TeH shiam @ ?

(a) & (b) forst (c) fem d =
e U M 2

(a) WTHRAT TSA T (b) 99 U T

(c) dTSHIEE HI (d) 3TaHEY Jedeh
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(c) it s 12 T @>wwmﬁﬁ$@
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(a) Tesesprd (b) vatH (c) cifer (d) THIA.

Toreht o<l & T FU I 0.30 T IEhIA &7 H T@T AT 2 q57 3 Iafod fomat Jran & | 39 a
T 450 nm ! TFgH [T & SAATH =Teahi & o= ferart gt grft 2
(@) 0.00283 nm (b) 0.0283 nm (¢) 0.283 nm (d) 2.83nm

173. e (Z =27) % T X-fortor Tegs H Woet K, 7189 0.1785 nm T a1 g K, @187 0.1930 nm
TITH B & | A8 G K, 1S Teh 3R o SHRUT STH BNl 2 ToTerehl TTy] 3T 3 -
(a) 25 (b) 26 (c) 28 d 30
174. T X-Fertor Afetert 30 kV W H &L 2 | 308 et areft X-foholt st =ay auresd & -
(a) 0.133A (b) 04A () 124 d) 6.6A
175. 7400 A qUTCE dTeil Ueh oioi s shl HEEhdl THT 4 x 10~ HHUS B | THEhHAT bl oIS BT
(a) 10 .. (b) 5fw. (c) 11.2fF.1. (d) 12T
176. Tre=ferfiaa & @ 19 or foran 6 & foru srrews =i 2 2
(a)  SITERET SRyl (b) TT-Hol &R
(c) EaId: IcEH (d) 3 IS
177. U gt B 39 & uferfya feran Srar 2 -
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@ b © = @ B
178. &Y N YY) Teh JAThR < H T 91d & | = o GHId o HIS hl T&AT &A1 :
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What is the number of nearest neighbours of Na ions in case of NaCl structure ?

(a) 4 (b)y 6 (c) 8 (d 12
The energy band gap of silicon is :
(a) 9.0eV (b) 7.5eV (c) 7.0eV (d 1.1eV

Debye proposed that the crystal can propagate elastic waves of :

(a) wavelengths ranging from low frequencies to high frequencies.
(b) only low frequencies.

(c) only high frequencies.

(d) None of these

The velocity of an electron is given by the expression :
dE dE 1 dE
(a) v= K (b) v=h K (c) v= 1 dK (d) None of these
When a superconductor is placed in an external magnetic field, its superconductivity
(a) decreases with increase in the intensity H of the external field.
(b) increases with increase in the intensity H of the external field.
(c) 1isindependent of the intensity H of the external field.
(d) None of these

If Fermi energy level at absolute zero is Ep,, the average energy of electrons at absolute

Zero 1is :

2 1 3 1
(@) 3FEp (b) 3 Epo (©) 5 Epo (d) 5 Ep

If J_(x) is the Bessel’s function of order n, then the value of J | ,(x) is :

(a) \/%cosx (b) \/%sinx (c) \/%coshx (d) \/%sinhx

IfA;=g; Al then Alis equal to :

(a) &ij Aj (b) gij A (c) gij Aj (d) &ij Al
If (ds)? = (dr)? + 12(d0)? + r2sin? O (d¢)?, then the value of [22, 1] is :
(a) -t (b) —rsin?0 (c) 1sin0 (d) 1?sinOcosH

A swimmer who can swim in still water at speed v wants to cross a river flowing at a speed
u. In what direction should he swim to cross the river in least time ?

(a) Perpendicular to the flow (b) Parallel to the flow
(c) Along 6 =sin"! (ﬁ) (d) Along 0 =sin™! (%)
The matrix

0 -1 0

1 0 O

0O 0 1
is :




179. NaC/ §T=H1 § THehet TeiEt Na 31 shl G& 1 8 ?

(a) 4 (b) 6 (c) 8 (d 12
180. THfeTehia o1 il S A< @ -
(a) 9.0eV (by 7.5eV (c) 7.0eV (d 1.1eV

181. SSTE ST TN & TTHR HIg (Sheeel AT T bl TN T & :
(a) UGN EIA PR B ATCAT  (b) had (- TR H

(c) <had I TR H (d) T G Hig TEI
182. foret getare = o1 AT fieT =3oTeh @ ST ST & -
dE dE 1 dE : .
@ v=g (b) v=hg © v=iak (d) 3TH B T

183. & Teh JAfcraTeTeh ohl STl Freehld &1 T T@T ATAT &, I $8eh! SAfcaTeteha :
(a) ST & 6 dfisral H ¥ gfg < 919 o It 2 |
(b) ST &= <hl ittt H H gfg < aner sgei 2 |
(c) el & shi dierar H o fvft 7 st 2

(d) T HHETE
184. TR [ ATHHM W HH FHoll o175 B, 8, A1 39 ATHM W o1 shi STEd Hall gl -
2 1 3 1
(@) 3 Epo (b) 3 Ego (© 3 Epo (d) 5 Epo

185. F(QJ (x) nel e 1 oA Hed &, T J | ,(x) HIAAE -

(a) \/% cosx (b) \/% sin x (c) \/% cos hx (d) \/% sin hx

186. 7fC A, =g; Al o AJ S :

(2) &ij Aj (b) gij Ai () gij Aj (d &ij Al
187. 3fE (ds)? = (dr)? + r2(d6)? + r2sin O (d$)?, A& [22, 1] HIHH 2 :
(a) -r (b) -rsin?0 (c) rsin%0 (d) r%sin 6 cos O
188. Teh aUeh S STd STeA H v 7T & O Hehel 3, Te) IR AT FATEd1 & S u T 8 98 Wi 2 | 98 fore
feam & O T A BT =AW T H IR BT ?
(a) VG o oTFad (b) TG % FHIRI
) 0=sin"! @@ d) ©=sin"! @ﬁ
189. 3TT=Ig
0 -1 0
{1 0 0}
0 0 1
2
(a) ifere (STITTH) (b) gfifem
(c) wHfEd (d) wfoewfa
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If H is a Hermitian matrix, then exp(iH) will be :
(a)  Unitary matrix (b)  Orthogonal matrix
(c) Hermitian matrix (d) None of these

If J (X) is the Bessel’s polynomial of order n, then the value of [J1, (x)]*+ I, (x)]*> will be :

2 2
(a) V% (b) @ © = @ 5

The Lagrangian for a simple pendulum (assuming equilibrium position of bob as reference
level for zero potential energy) is :
1 . 1 .
@ > m/? 62 —mg/ cos 0 b) 3 m/? 02 + mg/ cos O
1 . 1 .
© 3 m/? 62 —mg/ (1 — cos 0) d 3 m/? 02 +mgl/ (1 — cos 0)
Hamilton’s canonical equation of motion is :
) oH . OH . OH . oH
a =T P = b = p= AL
. OH . oH . oH . OH
© 9=",.p=—"_ (d) G=—_. -PiT™
api aqi api aqi
Lagrangian is a function of :
(a) qka pk (b) qka qk (C) qk7 pk (d) pka pk
Relativistic motion of a particle in an attractive inverse square law of force is :
(a) Ellipse (b) Processing ellipse (¢) Parabola (d) Circle

C
A particle of rest mass m_ moves with speed of % Its kinetic energy is :
(@ 04l1mgc> (b) my? (¢) 1.41mc? (d) 2.41mg?

The value of m and n for which the transformation
Q =qg™ cos np, p = q™ sin np represents a canonical transformation are :

1 1
(@ m=1,n=2 (b) m=§,n=2 (c) m=2,n=§ (d m=2,n=1

The mean square speed of the molecules of a gas at absolute temperature T is proportional to :

1
@ AT ® T (©) T2 @ T
PV .
The gas law T~ constant is true for :
(a) Isothermal changes only (b) Adiabatic changes only

(c) Both Isothermal and adiabatic changes (d) None of these

According to law of equipartition of energy, the average kinetic energy per molecule
associated with each degree of freedom is :

(a) %kT (b) kT (c) kT (d) kT




190. afe H Tsh gRRM 31 7, a1 exp(iH) 1T :
(a) IO TR (b) AU TG (c) BHRTANHE (d) T T B T&

191. FfGJ (X) ¥ n 1 9HA §G98 &, dl [J,, (¥)]% + [J1,, (x)]* 1 HE &1 -

2 X 2 X

(a) i (b) 5 © (d >
192. Teh HIeT TAIeTeh ol TITSH (I8 W U foh et <hl Hiqer e st feforst <etl <6 e g a1 8) &
(a) %ml2 62 —mgl cos O (b) %ml2 62 + mg/ cos 0
(c) %ml2 62 —mg/ (1 — cos 0) (d) %ml2 62 + mg/ (1 — cos 0)
193. 2ftee 1 hAifehet i Trfison § -
. oH . oH o oH . o
(a) q; = 8piapi_aqi (b) qi_api’pi_ aqi
. OH . oH . oH . OoH
© ="_".p=-"" @ =-"".p=__
op; aq; p; aq;
194, TS =1 61 He 7 -
(a) Q> Py (b) qk, d (c) Qe f)k (d) Py pk
195. Teh HUT <hi HTUET T UK Teh STTHYU FcshH a7 o & -
() g (o) FopfEadEad (o) e (d) TR
196. @Rmmowww%wﬁrﬁwwé | 3T TS St & :
(@ 04l1mgc> (b) my? (¢) 1.41mc? (d) 2.41mgc?

197. m@nwmﬁmfﬁQWqumcos np; p=q™ sinnp%,@aﬁfﬁwwgz

(@ m=1,n=2 (b) m=%,n=2 (c) m=2,n=% (d m=2,n=1

198. AT T 9 et 719 < STU[3Ti o A1 1 ATel SHIHT Bi & -
@ T ® T © T @ 7

199. ﬁaaﬁ-\w¥=ﬁaﬁﬁ%mw%:
(a) EHATE giEdEl & fae (b) &grH afterdHi @ foe
(c) T BHATIT Ud TgIS Uiadai o fIt (d) 378 & I8 781

200. 35311 o THITHTSH oh HIHTTER Teieh T <hi Shife T Teleh 37U hi STEd Tt Sl g -

(a) %kT (b) %kT () %kT (d) kT
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