


















Z-8 

35. The angular momentum of a paI1icle relative to a certain point is given as r = at 2 i + bj , 

where a and b are constants and t denotes time. If the angle between the torque about the 

point and the angular momentum is 45°, the magnitude of the torque and angular momentum, 

respectively, are 

A. ,Ja, ab 

B. b,{Q]j 

C. {2ab,Z"fb 

D. Z{Q]j, {2b 

36. A palticle of mass In is moving in one dimension under a force with potential 

+ 2x. The position of stable equilibrium is 

A. x= 1 

B. x =-1 

C. x=2 

D. x =-2 

37. As a result of Corio lis effect. air currents 

A. Appear 10 bend to the right in the Northern hemisphere and to the left in the Southern 

hemisphere. 

B. Appear to bend to the right in the Southern hemisphere and to the left in the Northern 

hemisphere 

C. Do not bend in the Northern hemisphere and bends to the right only in the Southern 

hemisphere. 

D. Do not bend in the Southern hemisphere and bends 10 the left only in the Northel11 

hemisphere. 

38. Latent heat for the first order phase transition from one mole liquid to one mole ideal gas is 

L. If the specific volume of the liquid (V,) is negligible with respect to the specific volume 

of the ideal gas (Vg), then the saturated vapour pressure (P) for the phase transition at 

temperature T is proportional to 

A. p C( e L/ RT 

B. p C( e-L / RT 

RT -L/RT C. pcc-e 
L 

D P cc .!::....e - L/ RT 
. RT 
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Z-8 

39. The number of\vays in which N identical bosans can be distributed in two degenerate energy 

leve ls is 

A.N+1 

B. 11'(11'-1)/2 

C. 11'(11'+ 1).'2 

D. II' 

40. Equation of Slate for a gas of volume V, pressure p and temperature T is given by 

pV3!2 = KRTwhere K is a constant and R is the molar gas constanl. The difference of the 

heat capacity al constant pressure (C.p) and the heat capacity at constant volume (C.) for this 

system is 

A. !R 
3 

B. 3KR V1/2 
2 

C. 2KR 

3 

D. ZKR V -liz 
3 

41. The mechanical work done by an ideal gas to change the volume from Vila Vl in an adiabatic 

process (for which pVI = C) is 

A. C [ :_, - :_,] 
vl VZ 

B. ; [V/~l - v/-1] 
C. Y~l [V!-l - +.] v, 

D. Y~l [vr-1 - +.] v, 

42. The e igenfunction of the differential operator (x + dd
x
)' corresponding to eigenvalue }. is 

of the form 

A. e- L.J.x+xZ/2 

B. eA.x- x 2 /"1. 

C. e-t1x-x2/2 

D e-1x- x2 / 2 
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43 . Free neutrons have a mean lifetime rand a dcBroglie wavelength ).-dB . If the mass of a neutron 

is Ill, then the distance they would travel before decay ing to half of their initial value is 

h 
A. - A-Tln2 

md8 

B 
h - -21m 

mAdS 

c. h , 
mAdS 2 

D. 
h --T 

mAd. 

44. In which of the following radioactive decay processes, the mass number of the nucleus 

remains saIlle even after the decay? 

A. Alpha decay and Beta decay 

B. Alpha decay and Gamma decay 

C. Beta decay and Gamma decay 

D. Only Gamma decay 

45. For a hydrogen atom. the energy levd separations for vcry large n and Rydberg constant RH 

is proponional to 

A. Jln> 

B. I1n2 

C. l in 

46. The commutator of [Px,[(x)] is equal to 

A. ih 

B -ih d/(x) 
. dx 

C. ih d/(x) 
dx 

D. ihf(x) 
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47. Given the onc-dimensional wavefunction 1jJ(x) 

A requ ired to nonnal ize ljJ(x) is 

A. (2a'ln)ln 

B. (a3/n2)1f2 

C. (a2/2 rc 2)ln 

D. (a'12n)ln 

Z-8 

A . h h f -- WIt -00 < x < 00, t e va lue 0 
x 2 +a 2 

48 . The probabil ity current density for a particle of mass m wi th wavefunction of the fo rm 

tfJ(x) = Ae ikx + Be-i/(x is 

A. hk CIA I' + IBI ') 
m 

B. ~CIAI' -IBI') 
m 

c. ""CIAI' - 181') 
m 

h 
D. - CA • B - B • A) 'm 

49. A particle is confined to a region - rr/2 < x < nl2 and has a normalized wave funct ion of the 

form 1jJ(x) = [8 cos 2x. The probability that the particle will be found between x = 0 and 
~ :;;; 

x=rr./4is 

1 , 
A. '- +-

4 3rr 

1 8 
B. - - -

16 3rr 

C, 1 3 -+-, 8rr 

D. 
1 3 - - -
4 Orr 

SO. If a capacitor of 1 OO/1F is d ischarged from 100 V to 10 V, then the work done by the electric 

field due to the discharge .is 

A. 1.495 J 

B. 0.495 J 

C. 1.0 J 

D. 0.6 J 
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51. If a particle .. vith charge 2e is moving in a circle of radius 2R in a d irection perpendicular to 

the magnetic field of strength Bl2, then the magn itude of the momentum of the charged 

particle is 

A. eRE 

B. 2eRB 

C. eRB/2 

D. 4eRB 

52. Two thin parall el plates of length L with surface charge density (J are placed vertically, 

separated by a distance d with a potential Vo. An electron is projected from the centre of the 

plates with a velocity of va as shown in the figure. If the potential between the plates varies 

as V = Vo ( 1 - ~) , then velocity of the electron when it rcaches the end of the plates is 

A. v = (eUd2)'/2 
f 2Eu nt 

B. v = (ZeUd 2)'/2 
f fo nt 

(
eUd 2)' i2 C. v - -f - Eorn 

D. v = (,"")'12 
f Eont 

t 

\ 

L 

, , 
I 
I 

ocr 

1 ~J _."'-; ' 
53 . The dispersion relation for a low· density plasma is 6..)2 = W6 + c2k 2 \vhere u)ois the plasma 

frequency and c is the speed of light in Cree space. The relationship between the group 

velocity (Vg) and phase velocity (vp) is 

A. lip = Vg 

B. lip = " /1112 

C. 
, 

vpvg=c 

D. v =\1 112 
g p 

54. A toy of 7.5 mm tall is on the central axis 100 em from the front face of a bi convex lens of 

20 ern focal length . If the image of the toy formed on a wall is 30 mm tall, the transverse 

magnification of the lens is 

A. +4 

B. - 2 

C. - 5 

D. - 4 
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55. A thin positive lens of refractive index 1.6 in air has a focal length of 40 em. This lens is 

immersed in an aquarium 60 em in front of a small fish to form an image. The image 

characteristics of the fish are 

A. The image is real. inve11ed and magnified 2 times 

B. The image is virtual, inverted and magnified 3.6 times 

C. The image is real, inverted and magnified 2 times 

D. The image is virtual, inverted and magnified 2 times 

56. A Keplerian telescope operating at infinite conjugates is composed of two thin positive 

lenses separated by J .55 m providing an angular magnification of 30. The viewer pulls the 

eyepiece out by 5 em to clearly see the object with a relaxed eye. The location of the object 

IS 

A 64.50 m 

B. 46.50 m 

C. 31.55 m 

D. 55.13 m 

57. A common lens coating material used for non-reflective coating has a refractive index of 1.6. 

The thickness of a non-reflective coating to be used for 800 run light is 

A. 125run 

B. 250 nm 

C. 400 om 

D. 500 IUD 

58. The state of polarization of the wave E = Eo sin(wt - kz)1 + Eo sin(wt - kz - ~)j is 

A. Circular 45" with X-axis and clockwise rotating 

B. Elliptical 45° with X-axis and clockwise rotating 

C. Circular 45° with X-axis and counter-clockwise rotating 

D. Elliptical 45° with X-axis and counter-clock\\~sc rotating 
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59. The total number of lines a grating must have in order to separate two wavelengths 8790 A 
and 8810 A in the 4th order is 

A. 110 

B. 220 

c. 440 

D. 880 

60. The thickness of a zero order half-wave plate made using a material with a difference of 0.2 

between the extraordinary and ordinary refractive indices for a light of 600 nm is 

A. 6.0 ~m 

B. 3.0 11m 

c. 1.5 ~tll1 

D. 1.2 ~m 

61. Two physical pendulums \-vith a natural angular freq uency of 0.6 5.1 are coupled with the 

help of a spring of spring constant ofJ.14 N/m. If the out of phase frequency ofthe pendulum 

is 0.8 s' !, the coupling strength of the system is 

A. 0.314 

B. 0.628 

C. 0.157 

. D. 0.280 

62. A measuring tape is exactly 80.0000 m long at a temperature of 20°C. If the expansion 

coefficient of the material used for tape is 1.2 x 10.5 K-l, then the length of the tape at 40°C 

IS 

A. 80.0160 m 

B. 80.0192 m 

C. 80.0240 m 

D.80.1920m 
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63. A medium with a density of 2 kg/m3 has a sound speed of 400 mls at room temperature. A 

sinusoidal wave of moderate loudness creates a maximum pressure of 4.0x 10.2 Pa. The 

intensity of the sound \vave in the units of W/m2 is 

A. 0.80 x10" 

S. 0.32 x I 0-6 

C. 0.25 x10" 

D. 0.16xI0·' 

64. The amount of force required to pull the two glass plates separated by a distance d which are 

wetted by the liquid drop of surface tension T and radius r (»d), is 

A. rrT T d , / 

B. Zrrr'T /d 

C. rrrT / d 

D. ZrrrT/d 

65. The additional work done for blowing the soap bubble formed with a liquid of surface tension 

Tfrom the radius Tl to Tz (where T2 > rd, is 

A. 8rrr1
2r 

B.4rrrl r 
, 2 C.8rr(r, - T,)T 

D. 4rr(r, - r,)T 

66. Van der \Vall s bond is fanned due to 

A. complete transfer of electrons 

B. sharing of electrons 

C. electrons and ion cores interaction 

D. dipole-dipole interaction 

67.1[a crystal plane intercepts the crystal axes a. b at 0.5, p and is parallel to the c-axis, Then 

the Miller indices of the plane can be 

A. (120) 

8.(012) 

C.(210) 

D. (102) 
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68. The condition for an atom to possess orbital magnetic moment is that the atom must have 

A completely filled s-shell s 

B. partially tilled s-she ll s 

C. partially fill ed p, d or/shells 

D. compl ete ly filled p, d or/shells 

69. The value of [he resistance R to maintain the spec ified branch currents in the cin.:uit shown 

in the fi gure is 

A 00 

B. 2 0 

C. 3 0 

D.40 

'A 

R 

'" , 
"T T" '----t----' 

70. The value of the load resistance (Rd to draw the maximum power in the circuit shown in the 

fi gure is 

A. 60 

B. IIAO 

C. 10 0 I flu \ - 2" U 

D. 9.50 

"71. The minority carriers in a p-n junction diode can be activated by 

I: fllum inating the junction with radiation of energy higher than the bandgap 

II: Increasing the temperature 

III : Apply ing forward voltage 

IV: Applying pressure 

Which of the above statements are correct? 

A. 1& jJ 

B. II & 1lI 

C. III & IV 

D. I, II & III 
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72. The fOf\\'ard voltage drop and the reverse breakdown voltage of the diodes in the circuit 

shown in figure are 0.7 V and 20 V respectively. Then the voltage drop across the 1 kO 

resistance is 

A. 2 V 

B. 0.7 V 

c. 1.4 V 

D. 0.6V 

:. :-'0 v 

1 ILC): 

'ill 
+ 

8" T: 

73. The forward voltage drop, Zener Voltage (V z) and the maximum reverse current (lzmax) of 

the Zener diodes in the circuit shown in the figure are 0.7 V, 9.3 V and 32 mAo respectively. 

The maximum value of the load resistance (Rd that can be used without cxce.eding 1z103." in 

any of the Zener diodes is 

A. 4.64 kQ 

B. 1.l6kQ 

C. 3.48 kQ 

D. 2.32 kQ 

+ 
\'z = 9.JY 
IZaI>< .. 31 iliA 

74. In a bridge rectifier circuit build with four Si diodes of 0.7 V forward voltage drop. If the 

input peak to peak vo ltage is 15 V then the output peak voltage is 

A. 8.2 V 

B. 7.5 V 

C. 6.8 V 

D. 6.1 V 

75. The simplified expression for the Boolean function F = (X + Y)W + XY is 

A. XV 
B. X+ Y 

C.X 
D. W 
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