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DU MSc Physics

Topic:- DU_J19_MSC_PHY

1) In 2’s complement representation, the number 10110101 represents the decimal number
[Question ID = 12977]

. -53 [Option ID = 21907]
. 75 [Option ID = 21905]
. 93 [Option ID = 21906]
. -75 [Option ID = 21908]

A WN =

Correct Answer :-
« 75 [Option ID = 21905]

2) Water has a constant heat capacity of 4.2 J/K/kg over the temperature range 0-100 C. A kilogram of water, initially at
0 C is brought in contact with a heat reservoir at 100 C. When the water comes to equilibrium, what is the total change in
entropy of the universe?

[Question ID = 12978]

1. 2437.8 J/K [Option ID = 21909]
2. 1310.8 J/K [Option ID = 21911]
3. 184.8 J/K [Option ID = 21912]
4. 369.2 J/K [Option ID = 21910]

Correct Answer :-
o 2437.8 J/K [Option ID = 21909]

3) The Sun is approximately 25,000 light years away from the centre of the Milky Way and moves around it, in an
approximately circular path, in roughly 170 million years. Given that sunlight takes approximately 8 min to reach the Earth,
what is the ratio of the masses of the galaxy and the Sun? [Question ID = 12944]

1. 1.5x1012 [Option ID = 21775]
2. 1.5x10! [Option ID = 21773]
3. 5x10! [Option ID = 21774]
4, 5x1010 [Option ID = 21776]

Correct Answer :-
+ 1.5x10%! [Option ID = 21773]

4) An AND gate has two inputs A and B and one inhibit input S. The output is 1 if
[Question ID = 12980]

1.A=1,B=1,S=1[Option ID = 21918]
2.A=1,B=1,S=0[Option ID = 21920]
3.A=1,B=0,S = 0[Option ID = 21917]
4.A=1,B=0,S =1 [Option ID = 21919]

Correct Answer :-
e A=1,B=0,S =0 [Option ID = 21917]

5) A wire carrying a current 24 is bent into the shape of a two semi circles, one with a radius 1m and the other with radius
2m . The two semi circles are connected at their ends that is along the two radii. The magnetic field at the center of the
semi-circles is

[Question ID = 12957]

1. 7x1077 7 [Option ID = 21827]
2. cannot be determined from the information provided above. [Option ID = 21828]
3. 16x1077 7 [Option ID = 21825]
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Correct Answer :-
+ 16x107 7 [Option ID = 21825]
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6) Under ideal conditions, the electric and magnetic fields inside a superconductor are zero. Which of the following must
be true just outside the surface of the superconductor?

[Question ID = 12974]

1. B =0 [Option ID = 21893]

2. B is perpendicular to the surface [Option ID = 21895]
3. B is tangential to the surface [Option ID = 21894]

4. The magnetic flux is quantized. [Option ID = 21896]

Correct Answer :-
o B =0 [Option ID = 21893]

7) Under certain conditions, a beam of electrons impinging on a crystal surface will diffract and a scattering pattern of the
beam can be obtained. What is the approximate kinetic energy of the electrons needed in order to see the pattern?
(Assume the lattice spacing of the crystal tobe 0.4 nm.)

[Question ID = 12973]

1. 100 eV [Option ID = 21892]
2.1 eV [Option ID = 21890]
3. 0.1 eV [Option ID = 21889]
4. 10 eV [Option ID = 21891]

Correct Answer :-
e 0.1 eV [Option ID = 21889]

8) Fermat’s principle of ray optics states, “A ray oflight follows the path between two points which requires the least
time.” This principle can beused to derive which of the following?

1. Snell’s law of refraction

I1. The law of reflection

II1. Rayleigh’s criterion for resolution

[Question ID = 12972]

1. T and II [Option ID = 21885]

2. I only [Option ID = 21886]

3.1, IT and III [Option ID = 21888]
4. II only [Option ID = 21887]

Correct Answer :-

e I and II [Option ID = 21885]

9) For a mole of ideal gas at 7=35 ¢, what is the work done for an isothermal expansion from a volume vg to 10vg ?
[Question ID = 12947]

1. 10% J [Option ID = 21785]
2. 103 J [Option ID = 21788]
3. 3x103 J [Option ID = 21787]
4. 6x103 J [Option ID = 21786]

Correct Answer :-
« 10%J [Option ID = 21785]

10) A single photon of energy 100 MeV decays into an electron and a positron. Which of the following statements is true?
[Question ID = 12970]

1. It does not violate any of the above conservation laws. [Option ID = 21879]
2. This process violates energy momentum conservation. [Option ID = 21880]

3. This process violates angular momentum conservation. [Option 1D = 21873
4. This process violates lepton number conservation, [Option ID = 77
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Two rockets approach a planet from opposite directions with speeds ig with respect to the planet.
The proper length of each rocket is L. How long does each rocket appear to the other rocket?
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_ (x(r—x), x € [0,7]
flx) = {x(x —m), x€[-m0]
Which of the following is true?

4 _ sin(2k+1]x) 4 & cos([2k+1] x)
Rl ——3" —+—
i Pl (2k+1)? an:D
8 _ sin(kx)
ﬂr,}zgzhﬂ%
B sin [(2k+1)x]
FO) = Xi0"Gmns
sin(kx) 4 cos(kx
ﬁ’:)__zj;a ( ]+_Z:=D (3 )
K T k

sin [(2k+1)x]
(2k+1)3

flx)= Ek_

Consider a rotating spherical planet such that the effective gravitational attraction at the equator is
only 75% of that at the pole. If the linear velocity of a point on the equator is vy, what is the escape
velocity for a polar particle?

vo2
2v,
18

4y,

If the Fourier transform of e~%*"is e %°/42/./q_then the Fourier transform of f{x) = e

F(k)= = j%a o

F(k)= L::fa e—qua
4a

F(k)= k;;Zza o~

F(k)= % o Fla
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Let C be the unit circle, travelled counterclockwise. Evaluate

% [(e_xz —y3)dx + x3dy|

A body of mass m moving with a speed v collides with an identical body at rest and sticks with it.

The mass M and momentum P of the final clump of matter is (}f = ﬁ)

M=2m, P=2ymv
M=my, P=vymv
M=m,/y, P=mv/2

M=m,/(2(1+7Y)), P=ymv

M=m,/(2(1+7Y)), P=ymv

Using Boolean algebra, simplifying the expression

(a-b-c)+(c-d
Yields

a-b+ec-d
a-b-d
a-b+d
a-b-c-d
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A large and spherical soap film of thickness 4 has a refractive index 4 /3 . A narrow beam of
yellow light (1~ 6400 A) is incident on the film at an angle of 30°. What is the value of d for
which a constructive second order interference would occur for the reflected wave?

4800 A
5500 A
5200 A
3900 A

The integral

oo

%dg(y)sin d
y yay

—

is ,

A cylinder of length L is made up of an inner core of steel of radius » and an outer sheath of
copper of thickness r . The resistivities of steel and copper are p, and p, respectively. The total

resistance of the cylinder is

(3p, +p, )L

r
ppyL
T (p, +py )
(2p,+p, )L
ﬂ:}"l
PP L
ar*(3p,+p,)
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A particle confined to move in 0 < x <wis described by the wave function y(x)=e*?. Calculate
the probability of finding the particle between x=0 and x=In(2)

Let V be the region in R* determined by the inequalities x* + y? < 1and0 < z < 4 — x?—y~?.

Determine
ﬂ- (x2+y?)d3r
v

Let w,(x) and w,(x) be the wave functions corresponding to the ground and the first excited states

of a one dimensional harmonic oscillator respectively. Consider the normalized state
d(x) = ay,(x} + fw,(x) where a and f are real numbers. The values of a and § for which. (x), the

average value of the position is a minimum are

p=-sfi=T1 wnfZ
d=F=14+/2
a=1/+3 and f=—-+2/3
a=1/+3 and f=42/3
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A particle confined in one dimension, due a potential V(X) | has the following wave function

w0 & )exe(-x/2)

wherea 1s a constant. If ¥(x) - 0as x — « , then Vfx) is given by

_hl{n(n+1) n}

2m x ax

i )
h ﬁ(n—1)+n+l

&

2m| x ax

4

P;‘ _n(n+1)+ n—1]
2m | ¥ ax

ﬁf[n(n—l)_@}

2
2m x ax

EJ[H(H—IJ_EJ

Let S be the surface defined by the parametric equations

x=4a*+ fB,y=sin f,z=cosa

The equation for the plane tangent to S at the point (7°,0,0) is given by

x+y-2mz=m"
4x+y—z=4r
Ax—y+z=47"

x—y+4mz=n’

For waves in a certain medium, the group velocity is v, while the phase velocity is v,

the following is necessarily true? (¢ is the velocity of light.)

. Which of

42 oo o ool aan
Coaa v - Wil Oy tirs
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v, < ¢ and o M

v, <c and v, can be anything

The circuit of following figure uses an ideal OP-Amp for small positive values of Vy,. The circuit
works as:

-

-0\,

For —1<x <+1, the sum

equals

. 3
sin”x

X expx

T
COS™X

-1
fan x

A narrow light beam of wavelength / is travelling along the x - axis, when it is faced by a barrier
with narrow slits at y = 0,&d (and all at x =0). There is a vertical screen at x =D » d . What is

the angle @ that the central bright spot and the next-nearest dark spot subtend at the central slit
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A stream of water flowing with a constant speed v manages to move some pebbles. If the density of
water i1s p and the acceleration due to gravity is g , then the mass of the heaviest pebble
that it can move 1s (here, A 1s a constant)

Apv’ /s g*
Apv® /s &*
Ap*v? s gt
Ap™t s gt

The expectation value of momentum of a particle whose wave function is:
2

Y(x)FAexp (-;—2 + ikx) is given as:
L

Two particles of mass m each are connected by a massless spring of length ¢+ and spring constant
K. The sys‘rem is lylng (in the relaxed state) on a frictionless horlzontal table. A v e:[y short 1mpulse

gt .
first come to rest’ www.FirstRanker.com
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Consider a particle whose normalized wave function is:
¥Yx)=2aaxe ™ x>0

=0 x<0.
For what value ofx does P(x) = [1(x)|?peak?
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