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Note :

“ilq :

PHYSICAL SCIENCE
Paper-II

This paper contains FIFTY (50) Multiple-choice/Assertion and
Reasoning/Matching questions, each question carrying two (2) marks.
Attempt ALL the questions.

WL MU YA (40) egselly uandl, Wivilg 2 Assi ottaci-t
Wil B, M Asedieil FUoL dviaidl 8. NS U A () yQ
8.

The trace of N x N unit matrii is :
A) 0 (B) N2
(C) 2N D) N

The average value of sin mx . cos nx over a period is :

@ o 5 (B)

N |

' 1
()| (D) 2

If 1 kg of a substance is fully converted into energy, the total amount of

energy (in Joule) could be :

C(A) 9 x 1020 g (B) 9 x 1016 g

(C) 3 x1084g (D) 3 x 1010 g

If the total energy (Kinetic energy T and Potential energy V) of the particle

is conserved, then :

(A) T is constant (B) V is constant

: ‘(C) T + V is constant (D) T - V is constant
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The unit of Lagrangian is the unit of :

(A) Force | (B) Angular momentum

(C) Energy (D) Linear momentum

A particle mb\}es along an ellipse under the action of a central force. If

the centre of the ellipse is the force centre for a constant K, then force

-

F acting on the particle is :

“wl‘l ¥

A) -Kr B) -K
2 7

C) - - D -K-—

©) -K|r @ -K75

In the process of scattering the total cross-section represents the number

of particles scattered in :

(A) Forward direction (B) Backward direction

(C) All the directions : (D) Cone of scattering

Considering small oscillations the total number of modes of vibrations for

the CO, molecule are :
Aa 2 B) 3

©) 6 | (™ 9
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9. In theory of special relativity the Lorentz transformations are merely :
(A) Orthogonal transformations of four-dimensional space
(B) Non-orthogonal transformations of four-dimensional spacé
(C) Orthogonal transformations of three-dimensional space
(D) Non-orthogonal transformations of three-dimensional space

10. The potential of electric quadrupole varies as :

1 : 1
(A) - - (B) 2

1 : 1
©) =3 (D) A

11. A point charge situated at a distance s from the centre of grounded
conducting sphere of radius R, the force of attraction between the charge

and the sphere is :

1 q9q’ 1 gqq
(A) 4x % (s- a)2 B) 4 & S
1 g9 1 499
© 4n g a? D) 4 S (s+ a)2

where ¢' is the image charge placed at distance of a to the right of the

center of the sphere.
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12. Electrostatic force between the parallel plates of a capacitor, separated by

a distance s is proportional to :

(A) ¢ | (B) .c?
de d2c
©) ds (D) Fr

13. Skin depth of eleétromagnetic radiation varies with frequency as :

1 1
(A) —f (B) F

1

©) Jf ™ JF
14. Power radiated by oscillating point charge is proportional to :

(A) v B) v?

©€) a (D) a2

where v is velﬁcity and a is acceleration of the point charge.

15. If the magnetic monopoles exist, which of these equations would have to
be modified ?

-
Q) CulH=J+2D
ot
~> P .
G) Cul E=2B
at .
.
Gii) div D = p
R
(iv) divB=0
(A) only (iv) (B) only (ii) and (iv)
(C) only (i) _ (D) all of these
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16.

17.

18.

19.

e

A long co-axial cable of length I carries current I which flows down the
surface of inner cylinder of radius a and back along the outer cylinder of

radius b. Sélf inductance of a cable is :

Bl Mol , b
(A) or a2 (B) o In a

Hol 1 (b + a) l-l.ol b2
© or ™ 6=a) @ 2>y

If an infinite plane carries a uniform surface charge o, its electric field

varies as :
1 1
(A) - - B 2
1 ‘ .
©) =) : (D) independent. of r

The energy transpofted by electromagnetic fields per unit area per unit

time is :
1 2 1 B?
Z e E ; =2
(A) 260 | (B) 2 1o
o 3~ +) b L(Ex3)
(©) 9 o (D) o

In a good conductor magnetic field lags the electric field by :
Aa o (B) 90°

(C) 180° (D) 45°
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20.

21.

22,

23.

The wavefunction of a particle is given by :

| 7. ei(kx - (Dt).

The x component of momentum of the particle is :

A) ro , B) nk
(C) zero D) Ec“l

The de Broglie wavelength of matter waves associated with an electron

accelerated by a voltage of 150 V is of the order of :
A) 01 A B 14

(C) 10 A (D) 100 A

‘Phqton’ has all the properties except one and which is :
(A) it has zero rest mass

(B) it has zero intrinsic momentum

(C) it has an integral spin

(D) its total energy is kinetic

If the uncertainty in position is of the order of 1 A, the order of uncertainty

in momentum (gm-cm/sec) will be :
(A) 10719 (B) 107%7

(C) 10733 (D) None of these
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24. The curve between the potential energy and distance between two oscillating

mass points of a harmonic oscillator is :
(A) semicircle (B) hyperbola
(C) parabola (D) none of these
25. The angular momentum of an atomic electron is :
(A) quantized in magnitude only
(B) quantized in direction only
(C) quantized in 'magnitude and direction
(D) not quantized
26. For a spherically symmetric probability cloud of an electron :
(A) principle Quantum number is zero
(B) orbital quantum number is zero
(C) spin quantum number is zero

(D) none of the above quantum number is zero

: 2
27. The exact expression for the operator [xz —-—] is :

dx
C 12 2

(A) x43dx2—+2ngx_+1 (B) x4§x2~+2x2%"—1
d? d d? d
3 d” o209 4 d° 3 d

© S5 +22® = Rt
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28. ¥ L, = L, # iLy, then [L,, L_] = ?
(A) -L_ | B) -L,

©) L, | (D) L_

29. An atomic state of hydrogen is represented by the following wave

function :

1 1 3/2 , T
,8,0)= == | —| [1--—]|e™®
v (r (p) J8n (%J [ 2ao)e

where a, is a constant. The quantum numbers of the state are :

A n=1,1

0,m=20 B) n=2,1=1,m=20

C)n=21=0m=20 D n=31

2, m=20
30. The Fermi Golden Rule expresses :

(A) transition matrix element

(B) probability per unit volume

(C) density of states

(D) probable transition rate

31. Phase space trajectory of a particle thrown vertically in a constant

gravitational field is :
(A) Straight line (B) Parabola

(C) Ellipse (D) Hyperbola
Phy. Sci~II , 10 |



32. A system is represented by a grand canonical ensemble. Which of the

following is true ?
(A) system does not exchange energy with the surrounding
(B) system exchanges energy and particles with the environment

(C) system exchanges energy but does not exchange particles with the

environment
(D) system exchanges particles but not the energy

33. Rayleigh Jeans law for blackbody radiation can be obtained from Planck’s

radiation law. Which of the following assumption is necessary ?

(A) — <«<1

(B) —>>1

(C) system has to be described by Quantum mechanics

(D) system cannot be described by Newtonian mechanics and has to be

described by reletivistic mechanics

34. Which of the following will be able to display Bose-Einstein

condensation ?

(A) Photons |

(B) Free electron gas
(C) He* gas

(D) Mercury at low temperature
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35.

36.

37.

38.

A quantity of water is completely converted in the steam by boiling :
(A) This is second order phase transition

(B) At the boiling point the chemical potential in the vapour phase is less

than that in the liquid phase
(C) The entropy of the steam is greater than that of a water

(D) The boiling temperature would increase if the boiling is done under

the decreased pressure
At low temperature the specific heat of insulating crystal varies as :
(A) AT3 (B) BT + CT3

(C) Dexp(E/T) | (D) Constant

A system can be identified as a negative temperature system if :

(A) its entropy increases with increase in internal energy

(B) its entropy descreases with increase in internal energy
(C) its entropy reaches maximum value
(D) its entropy is independent of internal energy

A classical ideal gas restricted to region of two dimensions, that is it can
move freely in two dimensions, while the third-dimension, its_ motion is

not allowed. Then v, is given by :

@ JBT (B) ‘/3'“—13
m m

3T kT
—_— D) —
2m

(&)
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39 According to Fermi Dirac statistics, the probability P(E) for occupied Fermi

states at absolute zero is :

(A) zero B) 1

©) (D) undetermined

2
40. Which of the following is not a functién of thermodynamical state ?
(A) Internal energy
(B) Heat absorbed by a system
(C) Entropy
(D) Helmotz free energy
41. Leakage resistance of a capacitor is :
(A) very low , (B) 2zero
(C) high ‘ . (D) infinity
42. The pump which can be classified as momentum transfgr pump is :
(A) diffusion pump (B) “cryo pumi)

(C) rotary pump (D) water pump
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43. Si:opping potential of a metal :
(A) decreases linearly with increase in work function
(B) i,ncreases‘ linearly with increase in work function
(C) neither increases nor decreases with increase in work function
(D) is proportional to the square of work function

44, If a hydrogen atom is initally at rest and its ground state energy is
-13.6 eV, then the wavelength it emits when it transists from the 2nd to

“1st orbit will be :

(A) 60.5 nm (B) 121 nm
(C) 240 nm (D) 323 nm
45. At 42K :

(A) Electrical conductance of mercury drops to zero
(B) Thermal conductance of mercury drops to zero
(C) Electrical conductance tends to infinity
(D') Thermal conductance tends to inﬁnity
46. pP-ray can be detected by :
(A) Photo-diode (B) Scintillation detector

C) GM Counter D) Photomultiplier
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49.

a. ’-

47.

An‘ange the following in terms of increasing temperature :
1) Melting poinf of iron

(2) Liquid He teﬁlperature

(3) Liquid Nitrogen temperature

(4) Melting point of ice

A) @2, 3), @D, (1) B) @), (2), 3), W

©C) @, V), 2), 3) | (D) 3), (1), 4), (2)

What is the conversion time for 16-bit Successive Approximation ADC if

the clock used is 2 MHz ?

(A) 0.5 microseconds (B) 16 microseconds

(C) 8 microseconds (D) 65, 535 microseconds
Which of the following sources produces Coherent light ?
(A) CFL Bulb |

(B) He-Ne Laser

(C) 60 Watt Tungsten Filament Bulb

(D) Sodium Lamp in Laboratory

A CRO has 50 small divisions on X-Axis and 40 small divisions on

Y-Axis. What is the resolution in frequency measurement and voltage

measurement ?
(A) 2% and 2.5% (B) 50% and 40%

(C) 4% and 5% (D) 40% and 50%
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