PHYSICAL SCIENCES

Paper - II
Signature of Invigilators 0OCT-10/02 Roll No.
‘ (In figures as in Admit Card)
L e Roll No. oo
2o
(in words)
Time Allowed : 75 Minutes] [Maximum Marks : 100

Instructions for the Candidates

1. Write your Roll Number in the space provided on the top of this page.

2. This paper consists of fifty (50) multiple choice type questiens. All questions are compulsory.

3. Each item has upto four alternative responses marked (A), (B), (C) and (D). The answer should be
a capital letter for the selected option. The answer letter should entirely be contained within the
corresponding square.

Correct method A Wrong method ] OR A

4. Your responses to the items for this paper are to be indicated on the ICR Answer Sheet under
Paper IT only. '

Read instructions given inside carefully.
Extra sheet is attached at the end of the booklet for rough work.

7. You should return the test booklet to the invigilator at the end of paper and should not carry any
paper with you outside the examination hall.

8. There shall be no negative marking,
9. Use of calculator or any other electronic devices is prohibited.

wlauolail w2 yaruai :

Lo Wl gl ealddl wouni didl Aadorz quil

Tl qgdsEus GuRl wuadl g v (4o) wadl Wl B, a9 used] s 6,
3. NUAs U agHi ag AR sgdsRus Gudl wd 6. % (A), (B), (C) ¥ (D) a3 sulaai vye

-

9. WAl GuR 3led s ad wynal 189, Grzddl et A BUHL 217 AHIS AnY 4 T
avdld] 284,

w3 Ad : A widl Hd ]’ ,

¥, WauaAdl i, »Uula ICR Answer Sheet 1 Paper II [oua-l 13 20 wi-yiing
AYYPAL 9.

W vER il yadnl siwyds aiy),

$o A gsdedl win wAG e 5 s wR B,

0. il Wi I ad o wl A gsde ¥ A Rl il 2 ASum s wla visHl oel2
a8 odl .

¢ M2l et W2 AR apalis wal e,

¢ besyde? w SASAMS doli-il nHlo s2al Heus &

S

Phy. Sci.-II 1 [P.T.O.]




Phy. Sci-1I




PHYSICAL SCIENCES
PAPER-II
Note : This paper contains FIFTY (50) multiple-choice/Assertion and Reasoning/
Matching questions, each question carrying two (2) marks, Attempt ALL

the questions.

1. If a coin is tossed 6 times in succession, the probability of getting at least one

head is :
1 3
@) o B o
1 63
© 5 ™ 2
010
2. The eigenvalues of the matrix g 8 3 are given by A, x, and Ag. Which

of the following statements is not true ?
(A) X +23+253=0
(B) All eigenvalues are real
(C) Product of the eigenvalues is 1
D) Ahy + Aghyg + Aghy = 0
3. If A ,(ﬁx 8):0 in 3-dimensional space, then -

w

>

(A) ﬁC are coplanar
(B) X 1s a null vector

= >
, B, C form a complete set of vectors in 3-dimensional space

2

(C)

—%

(D)} Three vectors X, B and 6 are mutually orthogonal
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4. Ax)

1 for 0 <x < g

=0 for n<x<0

when flx) is represented by corresponding Fourier series, then the value of the

Fourier series at x = 0 is :

(A) 1 B) 0
1 1
© 5 _ D) 75

5. Pauli matrices form at set of generators for group :
(A) SU®@ - ®  SUB)
(C)} symmetric (D) 0(3)
6. The order of differential equation representing Newton'’s second law of motion
is :
(A) O B 2
(Cy 1 Dby 3
7. The unit of moment of inertia is :
(A) kg.m (B) kg.m/s?

(C) kg.m? D  kgm/s

8. In the rigid body dynamics, the number of Euler angles are :

(A) 2 ® 3
(C) 4 D 6
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9. The length of the rod (in meter) moving with velocity 0.8 ¢ (¢ is the velocity
of light and proper length of rod is 1 m) can be given as :
(A) 1 (B) 04

(C) 0.6 M 0.8

10. The unit of Lagrangian is the unit of -
(A) energy | (B) anguiar momentum
(C) torque | (D) force
11. Which of the following suggests that the electrostatic field is

conservative ?

(A) V.E=0 (B) VxE=0
S f.P _
© V-E= M  VE=0

12. A point charge ‘¢’ is kept at a vertical distance ‘@’ from an infinite neutral
conducting plane (XY plane). If the plane is grounded, which of the following
1s true ?¢
(A) The net charge on the sheet is ‘~¢’

(B) The electric field is not zero below the plane
(C) The charge density on the plane is independent of ‘d’

(D) There is no force between the plane and the point charge
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13. If the relative permittivity of 2 non-magnetic material (u. = 1) is ¢, its refractive

index 1s :

1 : 1
&) o B o
© = o e

14. A negatively charged particle is moving near a long straight wire carrying
a current. The force between the wire and the charge will be along the direction

of the current if the charge moves :
(A) Towards the wire

(B) Away from the wire

(C) In the same direction of current
(D) Opposite to the current direction

15. The resonance frequency of an LCR circuit 1s :

1 1
W Jier ®
© 15 © LG

16. Which of the following experiments gave the indication about the existence

of electron spin ?

(A) Photoelectric effect

(B) Frank and Hertz experiment
(C) Davisson and Germer experiment

(D) Stern and Gerlach experiment
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17.

- 18.

19.

20.

21.

The total degeneracy of the state with principal quantum number ‘%’ is :
(A) nz (B) n-1
(C) n (I 2n?

Which of the following is an eigenfunction of linear momentum operator, such
that it describes a particle moving in free space in +ve X-direction with a definite

linear momentum :
(A) cos kx (B) sin kx

(C) e7** (D) eikx
Parity of wave function is associated with :
(A) space translation

(B) space rotation

(C) si:-ace mversion

(D) space exchange of two particles

Which of the following processes involves tunneling through a potential

barrier ?
(A) o-decay (B)  fB-decay
(C) y-decay (D)  pair production

The first law of thermodynamics is a statement of :
(A) conservation of heat

(B) conservation of work

(C) conservation of momentum

(D) conservation of energy
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23.

24.

25.

22.

An ideal black body-surface object is initially at room temperature and is thrown
into a furnace at a temperature much higher than room temperature. It is
then observed that :

(A) initially it appears as the darkest body and later the brightest

(B) it is the darkest body at all times

(C) it cannot be distinguished at all times

(D) initially it is the darkest body and later 1t cannot be distinguished
Consider a system, consisting of N particles, in contact with a heat reservoir
at a temperature T. For the canonical ensemble of systems, therefore :

(A) The energy of the system in the ensemble is constant

(B) The energy of the system and the number of particles of the system are

constant
(C) The energy of the system and the number of particles can both vary

(D) The energy of the system can vary, but the number of particles is

constant

Three distinguishable particles have a total energy of 9¢. These particles are

distributed over the energy states with energy 0,€,2¢,3¢€ and 4¢. The total

number of microstates will be :

(A) 3 By 1

(C) 10 (D) 6

The de Broglie wavelength of a helium atom at 300 K is 0.6 x 1078 cm. Hence
the de Broglie vx;avelength of a neon atom (5 times heavier than helium atom)
at 600 K will be :

(A) 6 x 108 cm (B) 0.06 x 107® cm

0.6
-8 Bl —8
(C) 06 x J10 x 10° ecm (D) 0 X 107° em
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26.

27.

28.

29.

When negative feedback is applied to an amplifier, its gain-bandwidth product

will
(A) reduce (B) increase
(C) remain the same (D) become infinite

When a square-wave is differentiated, the resulting output waveform would

be :
(A) Sine-wave (B)  Triangle-wave
(C) Spikes at transition (D)  Cosine-wave

Which of the following is the fastest light sensor ?
(A) p-i-n photodiode (B}  Photovoltaic diode
(C) Phototransistor (D)  Avalanche photodiode

The slew rate for a 741 op-amp is 0.5 V/us. The maximum frequency of undistorted

sine-wave output voltage of +5 V to -5 V is :
(A) 20 kHz (B) 25 kHz

(C) 50 kHz (D) 10 kHz
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31.

32.

30. The K-map for a 3 input circuit is shown below :

C

AB 0 1
00 1
01 1
11 1
10 1

What would be its logical expression ?

(A) AB+C (B)  ABC + ABC + ABC

(C) A@BaC (D)  AB+AC+BC

To measure the temperature of an object having temperatures higher than
4000 K, the most suitable method is :

(A) using a thermocouple

(B) using an optical pyrometer

(C) using a resistance thermometer

(D) using gas thermometer based on Boyle’s law

A 0-150 voltmeter has a guaranteed accuracy of 1% full scale reading. If

the voltage measured by this instrument is 60 V, the limiting error in

percent 1s :
(A) 1% (B 1.5%
(C) 2% D) 25%
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33.

34.

35.

36.

37.

If a resonant LC circuit is fed square wave signals of appropriate frequency

through a coupling resistance, its output waveform would be -
(A) Triangular wave - (B)  Square wave
(C) Sine wave (D)  Sawtooth wave

The noise signal generated from the movement of charge carriers as they cross

the p-n junction or arrive at electrode surfaces is :

(A) Thermal noise (B)  Shot noise

(C) Flicker noise (D) Environmental .noise

The linear variable differential transformer is used to measure :
(A) Voltage fluctuations

(B) Distance

(C) Radio frequency oscillations

(D) Angle

The electronic configuration of an atom in the ground state is 132, 232, 2p6,

3s%, 3p%, 4sl. Which of the following is true ?

(A) Its n = 3 shell is completely filled

(B) Its electronic cloud is spherically symmetric

(C) Its most loosely bound electron has [ = 4

(D) Its most loosely bound electron is in the K-shell

Which of the following represents Mosely’s law of X-ray spectra ? Z is the atomic

number and M is the mass no.
(A) V7 (B) v e M
C) v VZ D) vedM
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38.

39.

40.

4].

42.

43.

44.

Rotational energy levels of a diatomic molecule lie in :

{A) Infrared region (B) Microwave region

(C) Visible region (D)  X-ray region

Which of the following does not represent a Laser system ?
(A) COy (By Hg

(C) Semiconductor (D)  He-Ne

Which of the following has the lowest ionization potential ?
(A) oHe* B) N

() 5505133 D) O

The co-ordination number for the fec lattice 1s :

(A) 3 (B) 4

(C) 8 Dy 12

The thermal vibrations of atoms in crystals are responsible for producing
(A) photons (B) plasmons

(C) phonons (D) magnons

In the case of n-type semiconductors the Fermi level lies :
(A) above conduction band

(B) below valence band

. (C) near the conduction band

(D) near the valence band

In a paramagnetic material, the nuclear magnetic moments of the nuclei

are .
(A) infinite
(B) zero

(C) more than those of electrons

(D) less than those of electrons
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45. The value of the energy gap parameter of a superconductor in its ground state

1s

(A) zero (B)  infinite

(C) 0.5 eV D) 1 eV

46. The ratio of nuclear radii for 26Fe56 and 14Si28 1s approximately :

(A) 2 B) 22
1/3 26
C) 2 D) 1

47. There are very few stable nuclej with odd number of protons and odd number

of neutrons. This is manifestation of :
(A) Charge independence of nuclear force
(B) Pairing nature of nuclear force
(C) Coulomb force dominance
(D) Saturation property of nuclear force
48. Parity non-conservation is associated to :
(A) gravitational force (B)  magnetic force
(C) strong nuclear force (D)  weak nuclear force

49. The ground state spin and parity of 8017 is :

1 5
@) 5.+ ® o4

5 3
(C) 5,_ (D) E,‘

50. Which of the quark combination corresponds to a proton ?
(A uud (B)  udd
(C) uds D) uuu
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