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INSTRUCTIONS TO THE CANDIDATES
There shall be Negative Marking for incorrect answer
and one forth (0.25) marks assigned to question(s) will
be deducted.

Candidate is required to write his/her Roll Number in (i) this
Question Booklet and (i) OMR Answer Sheet supplied
separately; and also put his/her signature at the places
provided for the purpose.

This Question Booklet consists of this cover page, and a
total 60 ltems. Use blank pages available at the end of
Question Booklet for rough work.

There are four alternative answers to each item marked as
(a), (b), {c) and (d). The candidate will select one of the
answers that is considered to be correct by him/her. He/
She will mark the answer considered to be correct by filling
thecircle.

Use black/blue point pen to darken the circle.

See the following illustration.

llustration:

1.The sumof20and 12is

(@)32 (b)38 (c)31 (d)34

The Correct answer of item 1 is (a), which should be
marked in OMR Answer Sheet as under:

110 ® © @

Halffilled, faintly darkened, ticked or crossed circles will be
read as wrong answers by the optical scanner and will be
marked as incorrect.

The OMR Answer Sheet must be handed over to the
Invigilator before the candidate leaves the Examination
Hall,

Keep OMR Answer Sheet straight. Do not fold it.

All questions are compulsory, each question carries one
mark.

Use of calculator/mobile/any electronic item/objection
material is NOT permitted.

Controller of Examinations
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Please note that in case of any confusion, the question printed in English may be considered final.
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I'(n+1) isequal to:

(&) nr(n)
®) #*T(n)
© -1
®) 0

Period for the function sin? and cos%e— is

equal to:
A) 2rx
® 2
© =
D) 2_7lm_

There exists multiplicative inverse such that
ZZ ' isequal to:

A 0

® 1

© -l

D) 2

The value of the integral _’: x*e™ dx isequal to:
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® 10

L, (0) isequal to
a) 2

®B) -2

© -1
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10.

Absolute zero temperatrue is considered at
which:

(A) :’&11 molecular motions cease

B) Gasbecome liquid

© Random motion of molecules occur
D) Molecular energy is Zer0

Energy radiated from a body is directly
proportional to:

@) T
® 7T
© T
® T

The position of a particle at any instant i

# = Acoswti+Bsinwt ] ,where Aand Bar

constants. The angle between velocity of th
particle and its position vector is:

@A o
T
® 3
©C =
®) 2=
The condition fora conservative force is:
A) F=-VU
®) F=-V xU
€ F=-WU
®) F=-(V+ U)

If L ,p,r represent angularmomentum,red

mass and radial distance respectively
L2

e represents

A) Potential Energy

(B) Kineticenergy

C) Centrifugal Potential Energy
(D) Total eergy
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11.

12.

13.

14.

In a non-inertial frame of reference a body
experiences coriolis force only when :

(A)  The frame has rotational motion and the

body also rotates.

(B)  The frame has rotational motion and the
body is at rest.

(C)  The frame has rotational motion and the
body has linear momentum.

(D) None ofthe above.

Some paste is thrown on a wall, which sticks to
it. The collision is :

(A) Elastic
(B) Perfectly elastic
(C) Inelastic

(D) Nearlyelastic.

Ifa particle collides with another particle of equal
mass but at rest; then in lab system, both fly apart
atan angle of :

(A)  90°
B) 180°
C) 0
D) 45°

In Lissajous figures two simple harmonic motions
are at:

(A) Rightangles to each other
(B) Parallel to each other

(C) Antiparallel to each other
(D) None ofthe above

. Which of the following represents the velocity

of wave in a string?
N T
A) 0
T
®
P
© |z
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16. Area of the second half period zone (S,) and

17.

18.

19.

20.

that of the first half period zone (S,) arerelated
as:

A) 8,=28,

B) S,=§
_5
(C) Sz - )

(D) None ofthe above.

Light from two coherent sources with the same
intensity (I) interfere. The intensity at the maxima
shall be :

(A) 4
®B) P
(C) 2r
® P

If @ is polarizing angle , then refractive index of
the material is given by :

(A)  n=sing
®B) n=tand
©) n=cos6
D)  n=cot

In the crossed position of the two polaroids, the
light emerging out of the polarizer is :

(A)
(B)  Decreased intensity but not zero
(C) partiallypolarized

D)

The system matrix for a thin lens is:

of zero intensity

unpolarised

1 0 0 1
@ Lo ® I
O ;

]

1 0 70
© = ® , 1

S I
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21.

22.

23.

24.

25.

In double refraction :

(A) OnlyO-rayis polarized

(B)  OnlyE-rayis polarized

(C©) Both O and E-rays are polarized

(D)  Neither O-ray nor E-ray are polarised.
How much electric flux in STunit will come out

through a surface of area A= 10 jm? kept in
an electrostatic field (67 + 2 +3£)N/C?

(A)  20units
B)  60units
(C)  30units
(D) 70units

Six dipoles of charges of magnitude q are placed
inside a cube. The total electric flux coming out
of the cube will be:

64
@ o
q9
® e,
(C) zero
q9
) B,

An infinite conducting sheet has surface charge

density ¢=0.1uC/m*. How far apart are

equipotential surface whose potential differ by
50 volt ?

(A) 88m
(B) 8.8cm
(C) 88um
(D) 8.8mm

The ratio arms of a post office box are
1000 : 10. Calculate unknown resistance, if third

resistance is 948 Q:

(A) 948Q
B) 9.48Q
(C) 94.8Q
D) 0.948Q
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29.

30.

Due to polarization the electric field inside
dielectric:

(A) isreduced

(B) isincreased

(C) Remainsunchanged

(D) mayincrease or decrease depending on

material.
Lenz's law is a consequence of law of
conservation of :

(A) Charge
(B) Mass
(C) Energy
(D) Momentum
Magnetic field outside an infinite solenoidis:
(A) Zero
B  pnl

Ko

—=nl
© S
(D)  Infinity

The dipole moment of current loop does not
depend upon :

(A) Currentinloop

(B) Areaofloop

(C) Number of turns in the loop

(D) Shape of loop

A semi circular wire of radius r is charged

uniformly and has charge density A . Theelectric
field at the centre of curvature of wireis :

A A
(A) 2rer
A
®) dner "
A e
© 6r
12
©) drer
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32.

33.

34.

35.

Three capacitors 2,3,6 pF are joined in series
with each other. What is the minimum effective
capacitance ?

1

(A) ZHF
®B) 1F
(C) 2uF
©) 3uF

The electric field E, current density J and
conductivity ¢ of a conductor are related as :

G—E

A =7
o—i

B) =
(C) o=JE
L

®) ~F

A lamp is marked 60W, 220V. If it operates at
200V, the rate of consumption of energy will :

(A) Increase

(B) Remainunchanged

(C) Decrease

(D) Firstly increases then decreases

The concept of negative energy state was given
by:

(A) Dirac

(B) Rutherford
(C) Bohr

(D) Anderson

If Kinetic energy of incident particle passing
through matter is comparable to its rest mass
energy, then the energy loss by the emission of
em radiation is called k

(A)
B)
©
D)

Compton effect
Bremsstrahlung

Cerenkov radiation

Straggling
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37.
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40.

Quadrupole moment for a spherical nucleus is :
(A)  Positive
(B) Negative

(©) zero

3
@) h

Neutrino hypothesis was put forward by Fermi
to explain :

(A)  o-decay
(B) B-decay
(C) 7-decay

(D) Isomerism

The nuclear reactions in which Energies above
50MeV are used, are called :

(A) Highenergyreactions
(B)  Ultrahigh energy reactions
(C) Moderate energy reactions

(D) Normal energy reactions

Quarks are :
(A) Bosons
(B) Hadrons

(C) Fermions

(D) Photons

Davison and Germer experiment relates to :
(A) Interference

(B)  Electrondiffraction

(C) Polarisation

(D)  Fluorescence
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41. Schrodinger's wave equation for a moving

particle contains :

(A) First orde; time derivative
(B)  Second order time derivative
(C)  Third order time derivative

(D) None ofthe above

. The energy of a one dimensional harmonic

oscillator in the first excited state is :

1 3
@ S ® S
5
© Sh D)  zero

. The velocity of electron in the first Bohr orbit is

1 1

A) EC B) EC
1 5
© 37¢ ® 57C¢

. The orbital angular momentum of first excited

state of hydrogen is :
A) 2n ®B) 3n
© 2h D) 2
. Therelation between halflife and mean life of a
radioactive nucleus is ;
T, =0.693 =144
(A) % 0.69371 B) T ; T
T, =2.30 T =6.93
© TN=2301 ) 1,=6937




46, T - '46. The value of Bohr magneton is :

@A)  927x107Am?
927X10 *Am? | ®) 9.27x10%An’
(©  927x10°Am’

D) 927x107Am?

—_—
PA e .
e = : 48. THe total number of allowed values for total

48. v ﬂﬁ]%ﬁ?a@gﬁﬂﬂu FqicH W m, 1G] magnetic quantum number m, for a givenj are:
W TR B B .
A J
) i
w3 ® 2
@) 2 © 2j+
w25+l
@ 2 ® 2-1
(") 2j-1 . . . :
49. Thespectral lines in the principal series of sodium
49. QfRtTw = AR S ¥ DA @R HE 7HwR are :
A .
(A)  Singlet
(%) Rwe
(B) Doublet
(|) = L
(C) Triplet
ki)
(M) R (D) Quadruplet

(7) wamwwic (quadruplet) o . :
: 50. A conducting wire is stretched to increase 1ts
50. o Gl AR I € F 2% T H | IH - length by 2%. What is the percentage change in

Fady ¥ fraen wfawa deaa e its resistance ?

(®) 2% A) 2%
@) 4% B) 4%
@ 8% ©) 8%
@) 1% O 1%

10
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52.

53.

54.

55.

The rotational energy levels of amoleclule are :
(A) Equallyspaced
(B)  Unequally spaced

(C)  Mixture ofboth

" (D) None ofthe above

The binding energy of hydrogen molecule ion is:
(A) 2.65MeV

B) 2.65keV

(C) 2.65eV

D) 2.65]

Diamond crystal has :

(A) bcestructure

(B) fecstructure

(C) scestructure

(D)  hcpstructure

Madelung constant for one dimensional crystal
having positive and negative ions is :

A 139
B) 138
© 137
D) 136
Lattice vibrations are:

(A) Longitudinal only
(B)  Transverse only
(C) Bothlongitudinal and transverse

(D) None ofthese
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12

56.

57.

58.

59.

60.

At 0K, all the states above Fermi level E are:
4)  Empty

(B) Completelyfilled

(C) Partiallyfilled

(D) None pf these

The reverse resistance of a diode is of the order
of:

4 10°Q
®) 10°Q
© 10°Q
D) 10'Q

The most commonly used transistor circuit
arrangement is:

(A) CBcircuit
(B) CEcircuit |
(C) CCcircuit

(D) BCcircuit

Frequency of carrier wave is :

(A) Higher than the frequency of audio wave

(B)  Lower than the frequency of audio wave

(C)  Equalto the frequency of audio wave

(D) None ofthe above

The decimal equivalent 0of 12 in 8421 (BCD) is:

(A) 11110010
B) 00101111
(C) 00010010

@) 0001 0001




