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| 1 2 3|45 8|7 009
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30 4788 | 4800 | 4814 | 4820 | 4843 | 4807 § 4971 “808. 1480011 3 4|8 7 910111
Y| 4920 | 4042 | 4055 | 4909'| 4080 | 4907 | 5011 8024 80881 3 46 7 6 (1011
32 8065 | 5079 | 5002 | 5106 | 5119 | 5132 [ 5145 | 5189 517211 3 4|5 7 a9 111
33 5193521.152245237525052635275525953@1345339101
4 mmmmmm1m5ﬁnm1a4seas1on
L 54-53546564?854905&335514562’?5530553112456.701011
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50 68907007‘70157024?0&70427050705!‘7067123345076
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Ko, kg _ Ko. lag
x=3.14150 0.49715 I x=bog o= (1M =109,,0  (1/M)=2.30050 0.36222
e=2.71528 0.43429 W Xm0, X Miog_x M=10.43429 163778
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LOGARITHMS
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94 [lo7a1 | o736 | 0741 | 8745 |9750 | 9754 (9750 |9763 | 0788 (9773 |0 1 (|2 2 |3 4 4
. 96 ||o777 | 9782 | 9706 | 5791 | 9795 | 9600 (9005 |9600 | 9814|9018 J0 1 1|2 2 3|3 4 4
96 [[9623 | oa27 | 9032 | 5555 | 0841 | 9845 |9850 9854 | 9050 (6863 |0 1 1|2 2 3|3 4 4
97 |logss | ea72 | 9577 | 9881 |0866 | 9600 |0804 |5809 | 9603 (900810 1 12 2 9|8 4 4
% 96 (9612 | 9017 | 8921 | 9928 | 9930 | 9534 | 9930 |9943 | 0048 |BB52 |0 1 1|2 2 3|9 4 4
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» 1 2 ) 4 ] s T 8 ¢ .10
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ANTILOGARITHMS

0 1 2 3 3 b - 7 B 8

Mean Differencas

00 {1000 | 1002 | 1005 | 1007 | 1009 | 1072 | 1074 | 1016 | 1019 | 1021

LA 11023 1026 | 1028 | 1030 | 1033 | 1035 | 1038 | 1040 | 1042 | 10456

1047 | 1050 | 1052 | 1054 | 1057 | 1059 | 1082 | 1064 | 1087 | 1088
03 {11072 } 1074 | 1078 | 1079|1081 | 1084 | 1088 | 1088 | 1091 | 1054
04 1006 | 1098 | 1102 ] 1104 | 1107 | 1102 (1112 1114 | 1197 | 1179
W05 (11122 1125 | 1127 | 1130 |1132 | 11538 | 1138 | 1140 | 1143 | 1146
06 11148 11181 | 11583 | 1188 [ 1158 | 1161 [ 1184 [1187 | 1168 | 1172
D7 (1175 1178 | 1180 | 1183 |1188 | 1189 | 1191 J {184 | 1157 | 1192
08 1202 1205 | 1208 | 1211 1213 | 1218 [ 1218 | 1222 | 1225 | 1227
-08 [|1230 | 1233 | 1236 | 1230 | 1242 | 1245 | 1247 | 1250 | 1253 | 1256
10 (1259 | 1262 | 1265 | 1268 11271 | 1274 | 1278 | 1270 | 1282 | 1288

A1 11288 | 1201 | 1284 | 1297 | 1300 | 1308 | 1306 | 1300 | 1312 | 1315
12 11318 | 1321 | 1324 | 1327 | 1330 | 1334 | 1337 | 1340 | 1343 | 1348
J13 ||1348 | 1352 | 1355 | 1338 | 1381 | 1365 | 13€8 | 1371 | 1974 | 1927
A4 11380 | 1384 | 1387 | 1390 | 1393 | 1396 | 1400 | 1403 | 1406 | 1409
A8 11413 | 1416 | 1470 | 1422 | 1426 | 1429 | 1432 | 14358 | 1439 | t442

6 [|1445 | 1449 | 1452 | 1455 | 1459 | 1462 | 1468 | 1469 | 1472 | 1476
A7 ||1478 | 1483 | 1438 | 1489 | 1403 | 1496 | 1500 | 1503 | 1807 | 1510
.18 ||1514 [ 1617 | 1521 | 1624 | 1520 | 1631 | 1585 | 1538 | 1842 1545
19 ||1549 | 1552 | 1556 | 1580 | 1563 | 1567 | 157D | 1874 | 1578 | 1561
.20 |[158s | 1589 | 15082 | 1606 | 1600 | 1502 | 1607 | 1811 | 1814 | 18v8

21 ||[1622 | 1626 | 1620 | 1633 | 1837 | 1641 | 1644 | 1648 | 52 | 1858
22 ||1660 | 1663 | 1687 | 1671 | 1625 | 167G ; 16283 | 1887 | 1660 | 1604
23 |[1608 | 1702 | 1708 | 171011715 | 1798 | 1722 | 1728 | 1730 | {734
.24 ||1738 | 1742 | 1746 | 1780 1754 | 1768 | 1782 | 17868 | 1770 | 1774
.28 |11778 | 1782 | 1786 | 1791 | 1795 | 799 | 1803 | 1607 | 1811 | 1818
.28 |[1620 | 1624 | 1828 | 1832 | 1837 | 1841 | 1845 | 1840 | 1854 | 1858
27 ||1862 | 1866 | 1871 | 1876 | 1879 | 1884 | 1888 | 1802 | 1897 | 1601
28 1805 | 1910 | 1814 [ 1918 | 1923 | 1828 | 1832 | 1936 | 1941 | 1048
20 1960 | 1954 | 1959 | 1963 | 1988 | 1972 | 1977 | +962 | 1088 | 1a9*
.30 || 1995 | 2000 | 2004 | 2005/ | 2014 /| 2018 | 2025 | 2028 | 2032 | 2037

31 ||2042 | 2048 | 2059 | 2056 [2061 | 2085 | 2070 | 2076 | 2080 | 2084
a2 [|2080 | 2094 | zoge | 2104 (2105 | 2113 | 2118 (2129 | 2128 {2139
33 2130 [ 2143 | 2148 | 2153 2158 | 2183 | 2189 ' 2176 | 2178 | 2183
34 (2186 | 2193 | 2198 | 2203 ;12208 | 2213 | 2218 | 2228 | 2228 | 2234
85 12050 | 2244 | 2249 | 2254 | 2250 | 2268 | 227D | 2275 .| 2280 | 2238

36 {2291 | 2206 | 2301 | 2307 2312 | 2317 | 2323 | 2328 | 2333 [2938
-37 ||2344 | 2350 | 2355 | 2960 | 2386 | 2371 | 2377 | 2382 | 2388 | 2300
38 12060 | 2404 | 2410 ' 2415 | 2421 | 2427 | 2422 | 2488 | 2442 | 2440
-39 [|2056 | 2460 | 2488 | 2472 | 2477 | 2483 | 2460 | 2405 | 2500 | 2508
A0 (|2592 | 2516 | 2623 | 2820 | 2535 | 2541 | 2847 | 2553 | 2558 | 2584
A1 [l2570 | 2576 | 2582 | 2588 | 2594 | 2600 | 2808 | 2612 | 2618 | 2624
A2 [|2630 | 2636 | 2842 | 2649 | 2658 | 2681 | 2087|2673 | 2679 | 2886
43 ||260% | 2698 | 2704 | 2710 | 2716 | 2729 | 2720 | 2785 | 2742 | 2748
A4 ||2754 | 2781 | 2767 | 2773 | 2760 | 2700 | 2703 | 2709 | 2806 | 26¢2
5 ||3818 | 2825 | 2891 | 2838 | 2044 | 2o51 | 2o5a | 2064 | 2671 | 28¥7
46 (12684 | 2891 | 2897 | 2004 | 2011 | 2017 | 2024 | 2091 | 2930 | 2044
47 ll2961 | 2958 | 2065 | 2072 | 2079 | 2885 | 2992 | 2900 | 3006 | 3013
48 13020 | 3027 | 3034 | 3041 | 3048 | 3055 | 2082 | 306k | 3076 | 3083
49 3090 [ 3097 | 2105 [ 3112 | 3119 | 3126 | 3123 | 9141 | 3148 | 3156
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PHYSICAL SCIENCES

PAPER-II

Note : This paper contains FIFTY (50) multiple-choice/Assertion and Reasoning
matching questions, each question carrying TWOQ (2) marks. Attempt All

questions.

1. The dimension of the subspace spanned by the 6 real vectors represented

by corresponding four components column matrices is :
(A) 6 B 3
Cc) 4 M) 5

2. The trace of the 10 x 10 unit matrix is :

A) 10 (B) 100
o D 5
3. The Laplace transform of ‘1’ is :
A 1 | @ o
(C) 8 (D) £
S

4, Hermite functions are useful in the study of :
(A) Electrostatic problems involving multipolar charge distribution
(B) Hydrogen atom in quantum mechanics
(C} Linear harmonic oscillator in quantum mechanics

(D) Periodic potential problem in crystalline solids
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5. If a coin is tossed 6 times in succession, the probability of getting at least

one head is :

! ‘ L
(A) @ (B) 32
1 63
©) 3 )] P

6. The order of the differential equation for displacemenf representing Newton's

second law of motion is :
A 1 B 0
) 2 D) 3

7. The degrees of freedom of 8 particles lying on a plane are :

(A) 16 (B) 8
(C) 64 D) 24
8. The Hamiltonian of the mass ‘m’ executing simple harmonic motion in one

dimension ‘can-be given as :

P P 2
y < £ —kx
(A) ) . (B) 5 + 5

2

P 1., 1, .,

— — —kx —kx

(C) 5 ) (D) 3

Phy.Sd.-II 6




According to special theory of relativity, the length of the rod in motion varies

2
‘.‘

as L= L,/ - e Therefore, the length of the rod appears to an observer.

(A)  Shorter (B) Longer
(C) Unchanged (D)  Infinite
10.  Considering three-dimensional case of a rigid body rotation the number of
Euler’s angles are :
(A) 2 (B) 6
¢ 3 o 9
11. A particle is released from rest in a region where there is a constant electric
field and a constant magnetic field. If the two fields are parallel to each other,
the path of the particle is a :
(A) circle (B) parabola
(C)  straight line (D) helix
12. A cube has a constant electric potential V on its surface. If there are no charges
inside the cube, the potential at the center of the cube is :
(A) zero B V
A% A%
(C) i3 (D) )
Phy-&i-'n 7 [P ITIOI]




13. The power radiated by a charge that is being accelerated is :
(A) in the direction of acceleration
(B) in the direction opposite to that of the acceleration
(C) in a donut (toroidal shape) perpendicular about the direction of
acceleration
(D) distributed uniformly on a sphere around the position of the charge
E
14. g has the dimension of :
{A) Velocity (B) Charge density
(C) Force (D) Energy
15. Listed below are the Maxwell’s equations of electromagnetism. If the magnetic
monopoles exist, which of these equations have to be modified ?
@ curl He T+ 22
ot
(D) enflEgs- =
ot
(IV) div B =0
(A) (V) only B) @O and (III)
(C) (III) and (IV) (D) (II) and (IV)
Phy.Sci-II 8




16.

The plot of the eigenfunction of the linear harmonic oscillator is given below.

Corresponding eigenvalue is :

(A) 5po (B) 4w
(C) 923w D) 117230
wiix)

AN

L d
17. The commutator bracket l:x, z] is equal to :
A -1 (B) 1
(C) zero (D) none of these
1
18. A one-dimensional harmonic oscillator is in the state y(x) = —\,ﬁ”[&po(x) -
2y, (x) + yy(x)] where y(x), w1(x) and yo(x) are the wave functions of ground,
: first and second excited states respectively. The probability of finding the
oscillator in the first excited state is :
i
- g L
@ B 73
2 3
© 7 (D) 7
Phy.Sci-II 9 [P.T.O.]




19. Which of the following is not fermion ?
{A) A photon (B) An electron
(C) A neutron (D’) A muon
20. The angular momentum operators L,, Ly and L, are :
(A} Non-hermitian (B) Hermitian
(C) Parity operator (D)  Unitary
21. The combination of first and second law of thermodynamics is given by :
(A) TdS = dU + PdV (B) dQ = TdS + PdV
(Cy dU =TdS + dQ (D) TdS = dU - PdV
922. The work done W during the isothermal process in which the one mole of
ideal gas expands from initial volume V; to the final volume V, is given
by :
VZ vl
(A) RT log 7. (B) RT log 72
2 ' 2
0 R
(C) RT log v, (D) RT log v,
23. Which of the following represents enthalpy ?
(A) E (B) E + PV
€y E-TS D)y E=TS + PV
Phy.Sci.-II 10




25.

26.

27.

28.

In a case of a monatomic ideal gas containing N molecules the specific heat

at constant volume Cy of a gas at temperature T is :

(A} %% Nk (B) Nk
3
(C) 2Nk (D) 3 Nk

Probability of occupation of state Ep at any T by electron in FD

statistics is :

(A) 0 (B) %

© 1 (D) oo

PN junction diodes are used in power supply to :

(A) Filter AC (B) Rectify AC

(C) Modulate AC (D) Differentiate AC

In a Zener diode the voltage limiting occurs at :

(A) Forward knee voltage (B) Reverse high voltage
(C) Breakdown voltage (D) Cut-in voltage -

In a non-inverting amplifier, if the value of feedback resistor is zero, the

res;llting configuration is called :
(A) Inverting amplifier (B) Voltage follower

(C) Open loop amplifier (D) A comparator

Phy.Sci-II 11 [PT.O]
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29. A Ge p-n junction diode is forward biased and draws a typical current of

| 5 mA. The cut-in voltage of its forward I[-V curve is about :
Ay 03V By 07V
‘ €y 11V D) 14V

30. A Field Effect Transistor (FET) makes an excellent signal chopper,

because :

(A) It is an-unipolar device

(B) It exhibits a high input impedance

(C) It is less noisy than a BJT

(D) It exhibits no offset voltage at zero drain current
31. The result of any measurement can be expressed as :

(A} Value and Units

(B) Value + Uncertainty and Units

(C) Value + Uncertainty

(D) Value + Uncertainty and Units

32. To remove the interference due to 50 Hz A.C. in a weak signal which of the

following is used ?

(A) Notch Filter (B) Low Pass Filter
(C) Band Pass Filter (D) Band Reject Filter
‘ Phy.Sa.-I1 12




33.

34.

35.

36.

37.

The energy stored in a parallel plate capacitor of 2 pF, dielectric permittivity

€, = 100 and applied voltage 1000 V is :

(A) 1 joule (B) 2 joule

(€C) 0.5 joule (D) 1.5 joule

Hall effect device can be used for measuring :

(A) Pressure (B) Temperature

(C) Magnetic field (D) Electrostatic Force

In order to transfer maximum power from output circuit of one stage to
input circuit of next stage their output and input impedances should

respectively be :

(A) < and O (B) equal
(C)y Oand 0 (D) o and
Which of the following state exists ?

VRS 9 (B) *Fspp
©)  Fap @  Fgy

The Lande g factor for 2P3,2 term is :

w |

3
(A) 2 (B)

s MRV

(D)

| oy

(C)
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38. For case of measurements of chemical shift in NMR one of the following
reference compound is added. It is :
(A) Acetaldehyde (B) Alcohol
(C)  Glyeol (D) Tetramethyl silane
39. The minimum wavelength of X-ray emitted at an operating voltage
12.37 kV is :
A 0014 (B) 014
© 14 M 104
40. The laser pointers used in lecture halls are :
(A) Excimer laser (B) Dye laser
(C) Ruby laser (D) Semiconductor laser
41.  Dielectric function €{w) at frequency w for free electron gas is equal to :
2 2
A 1- 47m§ B 1+ 47m§
mo mo
47zne’ { mw®
© mo? @) 47ne’
42. Superconductors are perfect diamagnets with susceptibility x in CGS
units :
1 '
A) =-—— (B ~10
4z
(C) ~108 (D) 4=
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43. The ratio of skin depth in copper at 1 kHz to that at 100 MHz is :
(A) 3 (By 30
(C) 300 (DY 3000
44. The number of atoms per unit cell of f.c.c. structure is :
a 1 (B) 2
{C) 3 (D) 4
45. The thermal vibrations of atoms in crystals are responsible for producing :
(A) Phonons (B) Plasmons
(C) Photons (D) Magnons
46. Ground state spin and parity of 170 nucleus is :

3° 57
(A) > (B) <

3 5
() 3 oy =

47. Except for mass, the properties of muon, most closely resemble the
properties of :
(A) Electron (B) Photon
(C) Pion (D) Proton
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48. The deviation of the charge distribution of a nucleus from spherical symmetry
can be estimated by measuring its :
(A) Electric charge
(B) Magnetic dipole moment
(C)  Electric quadrupole moment
(D) Angular momentum and parity
49. The ratio of radii of J*Pb and ;Mg is approximately :
(A) 16 (]3;) 8
(Cy 4 Dy 2
50. A uranium nucleus decays at rest into thorium nucleus and a helium
nucleus :
U —> 2'Th + ‘He
Which of the following is true ?
(A) Each decay product has the same kinetic energy
(B) Each decay product has the same speed
(C) The decay products tend to go in the same direction
(D) The helium nucleus has more kinetic energy than that of the thorium
nucleus |
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