0 00 5
paper Code No: M2§ Question Booklet No. ! ........ ’

ENTRANCE EXAMINATION - 2021 - 22

SET-C
SSF JAMIA MILLIA ISLAMIA

A A ’Al |
—

Roll No r12 f llOlo,s? ]

ooooooooooooooooooooooooooooooooooooooooo

Signature of lafvigilator

Time: 1 Hour 30 Minutes Total Marks: 100

Instructions to Candidates

Do not write your name or put any other mark of identification anywhere in the OMR Response
Sheet. IF ANY MARK OF IDENTIFICATIONS IS DISCOVERED ANYWHERE IN OMR
RESPONSE SHEET, the OMR sheet will be cancelled, and will not be evaluated.

2 This Question Booklet contains the cover page and a total of 100 Multiple Choice Questions of )

mark each.

Space for rough work has been provided at the beginning and end. Available space on cach page may
also be used for rough work.

There is negative marking in Multiple Choice Questions. For each wrong answer, 0.25 marks will be
deducted

USE/POSSESSION OF ELECTRONIC GADGETS LIKE MOBILE PHONE, iPhone, iPad, pager
ETC. is srictly PROHIBITED.

cmmwmwmunmmormuunwmorwm|rmqusont

found missing in the serial order, it should be immediately brought to the notice of the Invigilator. No
pages should be torn out from this question booklet.

? Answers mmummwmmmm:smww OMR Response
mmbehuﬂedmnhm W ¢ Se
§  The OMR Response sheet should not be fol tin)

Sheet will not be evaluated. N '

OXOC0@0C|®0 OO0 ® O0®® of




1y The black body spectrum of an object A is such that its radiation is
maximum at a wavelength of 160 nm. Another object B has the maximum
radiation intensity at 640 nm. The ratio of power emitted per unit area by A
to that of B is
(A) 1/256 (B) 1/16

(C) 16 (D) 256

."‘ ; \
79

| ,)" photoelectric experiment both sodium (work function = 2 .3 eV) and
K'/ tungsten (work function = 4.5 e¥) metals were illuminated by an ultraviolet
light of same wavelength. If the stopping potential for tungsten is measured
to be 1.8V, the value of the stopping potential for sodium will be
(A) 4V (B) 42V

(C) 43V ‘ (D) 5V

3)  The de Broglie wavelength of a relativistic electron having | MeV of energy

(Given mass of electron 0.511MeV andﬁe .24 x 107 2 Ve
(A) 134x10"m (B) 1.43x102m

(€) 1.54x10"m (D) 13x10™m
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4)

5)

A photon of energy 1.02 MeV is scattered through 90° by a free electron.
Considering the mass of the electron to be 0.511 MeV, the energy of the
photon after interaction will be

(A) 0.5 MeV (B) 0.44 MeV

(C) 04 MeV (D) 0.34 MeV

SSF JAMIA MILLIA ISLAMIA
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Consider a 75 W light bulb. If the wavelengths of the radiation it emits
500 nm estimate ‘

T e ke O S

(A) 303x10™




P of the following hypotheses is supported by the observations in the

Stem-Gierlach Experiment?

(A) Wave-particle duality of matter

(B) Quantization of angular momentum orientation
(C) The Correspondence principle

(D) Existence of electron spin

8)  Which of the following atomic state transitions in Hydrogen is NOT
allowed by the selection rules for radiative transitions?
. (A) 2s—1s (B) 2p—1ls

(€) 3s—1s : (D) 3d—1s

SSF JAMIA MILLIA ISLAMIA
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10) For a diatomic molecule with reduced mass p, and equilibrium internuclear
distance r, with total angular momentum J, the rotational energy Eqo is given
by:

(A) Em=R¥YpA)(J1+1)  (B) En=2pH@’+1)
(€) Em=QA/pA(+1) (D) Ew=(®72pf)(J0+ 1)

:
11)  Which one of the followmgmcms regarding the binding ener
nuclei is correct? SSF JAMIA MILLIA ISLAMIA
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1) Which clement has the highest binding energy per nucleon?
(A) 60Fe (B) 56Fe

(C) 56As (D) 56Si

13)  Why GM counter cannot be used for energy measurement of the incident
radiation?
(A) Because it is a gas detector
(B) Because a quenching gas is filled inside

(C) Incident radiation ionizes the whe . 1

(D) Incident radiation ionizes part of the filled gas

SSF JAMIA MILLIA ISLAMIA
New Delhi

14) A radioactive element d

(A) e . 1-1/e
€) 1+l
i -
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15) The **Uq; decays into a stable isotope of some element through successive

emission of 8 alpha particles and 6 beta particles. Identify the stable

e¢lement,
(A) *Pby (B) *"Pbg
(€) "™Pbg (D) P
." 16) The canonical partition function is a function of the following

SSF JAMIA MILLIA ISLAMIA
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18)

19)

M25 SET - ¢

~onsider @ system of N non-interacting disti : :

Co [ tinguishable particles Bach

particle has only two accessible energy states, 0 and £. If the total energy of
(5}

the system is E, then the total number of microstates available to the system

1S

N! 1
(A) (E/€)! (N-E/€)! (B) (B/e)!I(N-E/€)!
: N El
(C) IN-E/£)! (D) (E/e)!(N-E/g)!

The canonical partition function of a relativistic classical ideal gas (E = pc),

is given by

W gl

(©) [(th)’]

W
= A TR
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21)

22)

23)

Consider the operator a = x + ;‘11-. The commutator [a, cos x | is

(A) -sinx (B) cosx
(C) -cosx (D) 0
A particle of mass m is in a potential V' = %mwzr’ , where @ is a constant,
Ifa= ‘f (£ + L), then 5 is given by
(A) wa (B) -iwd :
(€) wa' (D) iwat

SSF JAMIA MILLIA ISLAMIA




24) Suppose the Coulomb potential of the hydrogen atom is changed by adding
a term such that the total potential is V(7)) = - 2 4 ‘- , where g is a constant.

The energy Eigen values E in the modified potential
(A) depend on n and /, but not on m
(B) depend on n but not on | and m

(C) depend on n and m but not on / B

(D) depend on all three quantum numbers 7, [, m.




on value of momentum for the wave function

W(x), then the expectati
e~ x/hp(x), is

Yy <p>-k
(A) & (B) P

(C) <p>+k (D) <p~-

27y The wave function of a free particle in one dimension is given by W(x) =
A cos x + B cos 3x. Then W(x) is an Eigen state of

(A) the position operator

(B) the momentum operator

(C) the Hamiltonian operator

(D) the parity operator

28) A particle of mass m is confined in a three-dimensional cubic box of side a.

The potential inside the box is zero and is « otherwise. The number of

Eigen states with energy Eay it is
2ma?
(A) 1 (B) 6
(C) 3 (D) 4
M2SSET - C I
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29)  Consider the state ¢ =§ (210 + VIO 91,0 + VZ 1, 1| where Y,

IS a simultaneous normalized eigenfunction of angular momentum operator

L¥and L,. The expectation value of L, in the state @ in units of b, is

(A) 1/8 (B) 1/4

(C) 12 (D) 3/4

30) The hermitian conjugate of the operator (/ ':-,) is

. d d
(&) = B) -ie
‘d d
©C) -z D) =
31)  Four fair coins are flipped. If the outcomes are assumed independent, what

is the probability that two heads and two tails are obtained

(C) 3/8 _’:; " %f
SSF JAMIA MILLIA ISLAMIA
_New Delhi
32) The volume of the solid that lies bel



1 .
¢ o fanet] : . atz=2is:
13)  The residue of'a complex functon f(Z) i 1)(2-2)2
11
(A) 25 (B) 100
. 100
13
R () ~ st
(C) 100 100

34) Ifamatrix A = (g 0 ) and | =(l O) . than the value of A 0 is

-9 0 1
(A) 3'*1 (B) 3™1
Y 2% (D) 2™

m

35) A basis for the vector subspace S, which is the intersection of U and V,

where U=

el E) e =) )

M25SET - ¢ [14]
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36)

38)

Wh

at 18 the rati % W ) . ;
1€ ratio of the Fourier coefficients of the first and the third

harmonic of the Fouri : . . : :
nic of the Fourier series expansion of the periodic function

F (x) {—l _ for —-m<x <0

1 for0<x<n
(A) 3 (B) 5
() 7 (D) 9

W
d4y

az & % + By = 0 describes damped oscillations of a system with a and 8
are being constants. If a is kept fixed and 8 is decreased, then,

(A) the oscillations decay faster.

(B) the oscillations decay slower.

(C) the frequency of oscillations decreases.

(D) the frequency of oscillations increases.

For positive integer values of B the series

Xm =0 B-m)!ﬁ(!ﬂ+m) - X'*™ terminates and becomes a polynomial when

(A) m=-p (B) m=8
(C) m=0 (D) =0

(15]
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39) A vector is

(A) atensor of rank 0 (B) atensor of rank 1.

(C) atensor of rank 2. (D) not a tensor.

40) The Dirac delta function 8( | a | x), where a is a constant, equals to

(A) 178 ®) |a] 8(x)

1 \ - :
(©) ]TZTS(") (D) I lal8(x)

SSF JAMIA MILLIA ISLAMIA
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41)  In interference, the amplitude of two waves emanating from the slits canc




42)

Two i iecihla 13ar,? : = ) - ;
‘mmiscible I“l“ldS float on top of the surface of water and form thin

tlms on the water surface. One of the liquids looks bright and the other
look dark in reflected light. Which one of the following statements is
correct?

(A)  The dark film has higher refractive index than that of water.

(B)  The dark film has lower refractive than that of water.

(C)  Both the immiscible liquids have higher refractive index than that of

water.

(D)  Both the immiscible liquids have lower refractive index than that of

m

water.

43) A glass (p=1.5) wedge of angle 0.01 radian is illuminated by
monochromatic light of wavelength 6000 A falling normally on it. The
distance fromn the edge of the wedge at which the 10" bright fringes
observed in the reflected light is-

(A) 0.02cm (B) 0.03cm
(C) 0.05cm (D) 0.04 cm
(7]
M25SET-C
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: aximum in the F
ind tl sular width of the central bright maxir ra"“hOfer
44) Find the anguld

> ’ . Slil is i”u 5
liffraction of a slit of width 12 x 107 cm when the Minateq bl"‘
diffrac a

| "wavele )00 A
monochromatic light of wavelength 60(

(A) Angular width of the central maximum is 60°
(B) Angular width of the central maximum is 30°
(C) Angular width of the central maximum is 90°
(D) Angular width of the central maximum is 45°
45)  Unpolarized light is incident on a polarizer, followed by a half wave plate,
quarter wave plate. If the axes of all these optical components are parallel to
each other, the output light is
(A)  Linearly polarized (B) Elliptically polarized

(C)  Circularly polarized (D) Unpolarized

46)  The ratio of force constants of two springs is 1:5. The equal mass suspended
at the free ends of both springs is performing S.H.M. If the maximum
acceleration for both springs is equal, the ratio of amplitude for both springs
is
(A) = ®) :

) 5 (D) V5
M25 SET - ¢ e
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47)  Which i
of the following equation given below represents a S.F.M.? [Here £,

(A) Acceleration = - (x +a)
(B) Acceleration = 4 (x +a)
(C)  Acceleration = kx

(D) Acceleration = ko) +k(x?)

48) The work done by the string of a simple pendulum during one complete
oscillation is equal to | | 4
(A)  Total energy of the pendulum

(B) Kinetic energy of the vendulum

SSF JAMIA MILLIA ISLAMIA
New Delhi AL




50)

51)

e g o

From the following the example of a longitudinal wave is
ro ;

d
(A) Radio wave (B) Sound wave

(C) Water waves (D) none of the above

|

for the flow of a fluid is the result of applicag,
!

The continuity equation
the following law to the flow field:
(A) First law of thermodynamics
(B) Conservation of energy

(C) Newton's second law of motion

(D)

SSF JAMIA MILLIA ISLAMIA
¥ Delhi




53) For a given material, the rigidity modulus is (1/3) of Young's modulus. Its

Poisson's ratio is
(A) O (B) 0.25

(C) 03 (D) 0.5

54) At the critical temperature, the surface tension of the liquid
(A) is zero
(C) is the same as that at the other temperature
(D) Cannot be determined

S5) In an experiment to determine the Young's modulus of the material of a
wire, the length of the wire and the suspended mass are doubled. Then the
Young's modulus of the wire
(A) becomes double (B) becomes four time
(C) remain unchanged (D) becomes half a

M25 SET-C &
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506)

58)

59)

M25SET-C

. > & » 4 nme a Iinc -
ass M, moving with some spud u along ¢ collid
A sphere of mass Vi g o5 |

: : . ter collision the |
lastically with another sphere of mass Mj at rest. Afier e ol
CiaSUICe 5 >

. . 2 -lv. 3 é

masses M,/M; 18

(A) 12 (B) 2/3

(C) 1/3 (D) 2/5

The horizontal range of a projectile fired at an angle of 15° is 50m. If it is

fired with the same speed at an angle of 45°, its range will be,
(A) 60m (B) 71m
(C) 141lm (D) 100m

The displacement of a particle executing simple harmonic motion is given
by

x = a cos ot + b sin wt. The amplitude of the SHM is given by

(A) Va? +b? (B) a

(C) b (D) a*+ b?

As the speed of a particle increases, its rest mass

(A) increases (B) remains the same

(C) decreases (D) can't be determined

122]
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60) A spaceship is moving away from the earth with a velocity ¢/2. It fires a
rocket whose velocity relative to the spaceship is ¢/2 away from the earth.
What the velocity of the rocket is as observed from the earth?

(A) o2 (B) 4c/5

(C) 3¢/ (D) 0

61)  Which of the following symmetry properties leads to the conservation of
lincar momentum?
(A) Isotropy of time (B) Homogeneity of time

(C) Isotropy of space (D) Homogeneity of space

W

62) A particle is moving on an elliptical path under inverse square law central
force. Choose the correct statements-
(i)  The eccentricity of the orbit is a i'unction of total energy
(ii) The eccentricity of the orbit is a function of angular momentum
(iii) The eccentricity of the orbit is independent of total energy

(iv) The eccentricity of the orbit is independent of angular momentum

(A) (i)and (i) (B) (i) and (iv)
(C) (ii) and (iii) (D) (iii) and (iv)
(23]
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63) Two particles are connected by a rod of length [ = £ (1). What is the ;

of the constraint?

(A) holonomic, scleronomic (B) non-holonomic, rheonomic

(C) holonomic, rheonomic (D) non-holonomic, scleronomic

64) Which of the following represents the Lagrange's equations of motion?

oL d [ dL
A A ST (PR m aL
(A Fax ~ ae \aak (B) 37:7:""& Qk fai

|
& 5'67—7&?( k) D) ,::,,"“"‘ 'T =0




l

00)

67)

68)

M25 SET - C

A dielectric sphere of radius R carries polarization P = kr’f , where r is the
distance from the center and & is a constant. The surface bound charge
density (o) and the volume bound charge density (p;) at a distance d from
the center of the sphere

(A) oy=kR and py, = -4k (B) o,=kR® and py = -4kd

(C) oy=kR® and p, = -4k (D) o=kR and py, = -4kd

If for a series R-L circuit, the voltage drops across R and L are 5 ¥ and 12

V, respectively, than the magnitude and the phase angle of the input ac-

source is given as

(A) 13 Vandtan'0.42 (B) 17 Vandtan'2.4

(C) 13 Vandtan '2.4 (D) 17 Vand tan"'0.42

Two point charges +q, and +q, are fixed with a finite distance d between
them. It is desired to put a third charge q; in between these two charges on
the line joining them so that the charge qs is in equilibrium. This is

(A) possible only if q; is positive

(B) possible only if q; is negative

(C) possible irrespective of the sign of qs

(D) not possible at all

125]
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69) Tesla is the unit for which of the following quantity

(A) Magnetic flux (B) Magnetic flux density

(©) Magnetization (D) Magnetic field strength

70) For a nonuniformly magnetized sphere, the bound current density Jbin the

material, is equal to
(A) V x M, where M is the magnetization in the material
(B) V.M., where M is the magnetization in the material

(Cy M x fi, where M is the magnetization and 7 is the unit normal to

surface

) § (D) -M x fi, where M is the magnetization and 7 is the unit normal to

W

71) Magnetic permeability has units

surface

(A) Wb/A/m (B) Wb/m2
(C) A/m (D) Tesla/m
72)  Which is an example of paramagnetic material? -
(A) Superconductors (B) alkali metals
(C) Transitional metals (D) ferrites
M25 SET - C Pl
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13)

74)

75)

M25 SET - C

'he magnetic field associated with the electric field vector E = E,; sin(Kz —

Wt )] is given by

(A) B-~:-%sin(Kz—wt)i (B) §=5'c95in(Kz—wt)i

(C) B= li—_“sin(K'/.—mt )i (D) B= %sin(k’z—wt )k

Equipotential surface corresponding to a particular charge distribution is
given by 4x °+ (v - 2)* + A=y where V' is constant. The electric field E at
the origin is

(A) E=0 (B) E=2%

(C) E=4y (D) E=-49

W

In a series LCR circuit at resonance frequency, rms value of current is

(A)  minimum and in phase with voltage
(B)  maximum and in phase with voltage
(C)  minimum and out of phase with voltage

(D) maximum and out of phase with voltage

127]
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6)

78)

79)

M25 SET -C

\ ¢ molecular mass m ig at temperature . If the gas obeys Machu_
' !',.‘\ “ ! . IS B

Boltzmann velocity distribution. The root mean square speed of moleculeg
\ . -

iS5
‘.“—‘7‘ IKT
(A) — (B) m
m
BKT
(C) Zero (D) =3

['he specific internal energy of an ideal gas is dependent on its

(B) Volume

(A) Pressure

(C) Temperature (D) All of these

W

Second order phase transition is-accompanied by a change in:

(A) Entropy (B) Volume

(C) Isothermal compressibility (D) none of these

The mean free path (Ap,7) of the molecules of a gas kept at a pressure p and

temperature T is 3 x 10’ m. Which of the following statements is true?

(A) If the temperature (T) is double (Ap,21) =3 X 10" m

(B) If the pressure (p) is doubled (Azp.1) = 1.5x 10’ m

(C) If both the pressure (p) and temperature are doubled (Azp,21) = 12 X
10" m ‘

(D) If both the pressure (p) and temperature are halved (Apn,12) = 3/16 X
10" m

(28] |
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80)  Which of the following statement is true for vander Waals gas equation

a N o ‘
(P * 5) (V-b) = RT, where a and b are vander Waal's gas constants, R is the

universal gas constant. P and V are pressure of the gas and volume of the

gas container. Which of the following statements is true?

(A) All gas obeys vander Waals equation at all temperature and pressure.

(B) The vander Waal's gas equation can be expanded in third order
equations with respect to V. It has three real roots at temperatures
below the critical temperature.

(C) The vander Waal's gas equation can be expanded in third order
equations with respect to V. It has three real roots at temperatures
above the critical temperature. W

(D) The vander Waal’s gas equation can be expanded in third order

equations with respect to V. It has one real root and two imaginary

roots at all temperatures.

129]

M2SSET - C Entrance Examination — 2021-22



§1) When the volta

of capacitor Cz is

ges at the points A and B are equal (VA=Vg), then the valye

Rt R;
2.2k2 1k
vV, A 8
1kHz
0.047pF =
(A) 0.100 uF (B) 0.102 pF

(C) 0.103 uF

82) Consider the circuit shown in the -

SSF JAMIA MILLIA ISLAMIA

A

(D) 0.094 pF

93 kQ. Current source I delivers 10mA current. The

...........
Al Al M\



e —

83 sha 4 :
) A silicon transistor operated in common emitter (CE) mode has f =76.

g : o .
Using the supply voltages and the resistors. the operating point (current and

voltages) of the transistor is.

SSF JAMIA MILLIA ISLAMIA
(A) 6.3 mA and 3.62V (B) 5.63 mA and 6.32V
(C) 5.1 mA and 6.9V (D) 6.63 mA and 5.63V
[31]
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84) Two operational Amplifier are connected as shown in the figure below,

output of the first amplifier is fed to one of the inputs to the sccogg

Amplifier. The output (Vo) from the second amplifier i ....

1kQ 5k0
+15Vv
1k +15V
3V S5kQ
5kQ Ve
1SV 2ve~ NN *
e kQ 15V
SSF JAMIA MILLIA ISLAMIA
(A) -3V (B) 3V
(C) +9V (D) -9V
(32
_2021"
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85) The circuit given below is fed by a sinusoidal voltage in V.= V, sinwt.

Assume voltage of the diode is 0.7 volts and Vi is a positive de voltage

smaller than V. Choose the correct statements

(A)

(B)

(€)

(D)

M25SET -C

Via

R,

Positive part of V,,

of Vyue = 0.7V +

of Voue = 0.7V +

Positive part of V,,

of Ve = 0.7V +

of Vyue = 0.7V +

Ri+ R3

Ri+ Ry

+R;

Ry

is restricted to a maximum voltage

Vi

4

Negative part of V., is restricted to a maximum voltage

is restricted to a maximum voltage

[33]

Vi

Vi

Negative part of Vg, is restricted to a maximum voltage

Entrance Examination - 2021 - 22



86) A gas undergoes Joule-Thompson expansion. Which of the followin,
statements is false?
(A) All gases show cooling effect at sufficiently low temperatures
(B) For every gas, there exists a characteristic temperature, called
temperature of inversion
(C) Joule Thompson expansion of a gas is a reversible process

(D) Joule Thompson expansion of a gas is an isenthalpic process

SSF JAMIA MILLIA ISLAMIA

87) Two thermally insulated vessels 1 and 2 are filled with air. They are
connected by a short tube equipped with a valve. The volumes of the
vessels and the pressure and temperature of air in them are (Vy, pi, T)) and
(Va. pa. T3). The pressure established after the opening of the valve can be
written as
(A) p=EiVi+tpVa)/(V, +V3)

(B) p=@Vat+pV)I(V,+V3)
(C) p=@EiVi+pVa)/V,

(D) p=@EVit+tpVa)/V, i

l“l 21
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88)

89)

90)

M25SET - C

The value of entropy at absolute zero of temperature would be

(A) zero for all the materials
(B) finite for all the materials

(C) zero for some materials and non-zero for others

(D) unpredictable for any material

A thermodynamic system is maintained at constant temperature and
pressure. In Thermodynamic equilibrium, its

(A) Gibbs free energy is minimum

(B) Enthalpy is maximum

(C) Helmholtz free energy is minimum

(D) Internal energy is zero

An ideal gas undergoes an isothermal expansion (at temperature T) from

volume V to V,. The entropy change per mole
(A) -R(Vi/Vy) (B) -R(V2/V))

(C) -RiIn(V2/V)) (D) -RiIn(V,/V,)

135]
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. ol Tl e -plane R
91) For a face centered cubic lattice of side "a’, the inter-planer spacin,

corresponding to low index planes (100), (110) and (111) are

a a a
Q) &% R ® %57
(€C) a, -2%-5 ’ -;_—3 (D) None of the above

92) The coordination number of simple cubic structure is
(A) 4 (B) 6
(C) 8 (D) 12
93) The number of point groups in a two dimensional crystal system is
(A) S (B) 10
©) 15 (D) 20

94) The number of slip system in a bee crystal is

(A) 4 (B) 8

(C) 12 (D) 16

[36] *
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95) Hall constant can be defined as

(A) Ry

e
=
I

’..
S

SSF JAMIA MILLIA ISLAMIA
96) Ina multiplexer the output depends on its

(A) Data inputs (B)

(C) Select outputs (D)

97) A full adder can be made out of

Select inputs

Enable pin

(A) two half adders
(B) two half adders and a OR gate
(C) two half adders and a NOT gate

(D) three half adders

1371
M25 SET - C
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08) The circuit in the given figure is a L

A
v(0) | (ST
Ve

W

(B). negative logic OR gate.

(A). positive logic OR gate.

(C). negative logic AND gate. (D). positive logic AND gate.

99) Which of the following is not the advantage of MOS gates?

(A) Low power dissipation (B) Small size

(C) Good immunity to noise (D) High switching speeds

|38]
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100) The following hexadecimal number (1E.43)16 is equivalent to

(A)  (36.506), (B) (36.206),

(C)  (35.506), (D) (35.206),

SSF JAMIA MILLIA ISLAMIA
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