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No.

Questions

1.

The ionization potential of hydrogen atom is 13.6 volts. The energy required
to remove an electron from the second orbit of hydrogen is :

(1) 3.4eV (2) 6.8eV
(3) 13.6eV (4) 27.0eV

Davisson and Germer experiment relates to :
(1) Interferen_ce (2) Electron diffraction
(3) Polarization "~ (4) Quantization

The degree of degeneracy for the three dimensional isotropic harmonic
oscillator are :

1) n’ (2 % (2n+1)(@n+2)

3) % mn+1)(n+2) 4 2n+1

The de-Broglie hypothesis is associated with :
(1) Wave nature of electrons

(2) Wave nature of a-particles

(3) Wave nature of radiation

(4) Wave nature of all material particles

A particle is confined to the region 0 < x < L, in one dimension. If the
particle is in the first excited state, then the probability of finding the
particle is maximum at :

L
(1) x== 2 x=

w |

=
6

& |

(3 x= 4 x= and3—414
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6. Function of the wave vector in case of free particle motion is given by :
2 3 h2 k2
(1) E=%l— (2 E= v
® gy ® B4
: 3 The densest part of a probability cloud occurs at a radius proportional
to :
(1 n (2) n?
(3) nt (4 nt
8. The de-Broglie wavelength A for an electron of energy 150 eV is :
(1) 10%m (2 100m
3 10-%*m 4 10%m
9. No two electrons will have all the four quantum numbers equal. The
statement is called : :
(1) Pauliexclusionprinciple (2) Uncertainty principle
(3) . Hund’s rule (4) Aufbau’s principle
10. The radius of a hydrogen atom is in its ground state is :
(1) 10-‘cm | @ 10-°cm
3) 10%cm 4 100Y%cm
11. The maximum number of electrons in a sub-shell with orbital quantum

number (¢ is:
1) 2¢+1 2 2¢-1
(3) 2@t+1) ° 4 2@2¢-1)
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12. Atoms with % nuclear spin can not have :
(1) Hyperfine structure (2) Electric dipole interaction
(3) Fine structure (4) None of these
13. The average binding energy of a nucleon in a nucleus of the atom is :
(1) 8eV (2 80eV
(3) 8MeV (4) 80MeV
14. A particle of mass ‘m’, moves under the action of a central force whose

potential is V (r) =k m r?® (k > 0), then angular momentum for which the
orbit will be a circle of radius ‘a’, about the origin is :

(1) m+3ka (2) ma?Jka
(3) ma?+3ka (49 maka

15. The Lande g-factor for the °P, level of an étom is:
1 3
@ 3 @ 3

5 7
3) 5 4) >

16. If 50 kV is applied potential in an X-ray tube, then the minimum wave-
length of X-rays produced is :

(1) 0.2nm (2) 2nm
3) 0.2A 4 2A°

CPG-EE-2017-Physics-Code-A i 0
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4 A According to Moseley’s law the frequency of the characteristic X-ray
radiation is proportional to the square of :

(1) Atomic weight of the element
(2) Atomic number of the element
(3) Both (1) and (2)

(4) None of these

18. The continuous X-ray spectrum is the result of :
(1) Photoelectric effect (2) Inverse photoelectric effect
(3) Compton effect (4). Auger effect
19. All vibrations producing a change in the electric dipole moment of molecule
yield : '
(1) Raman Effect (2) Infrared spectra
(3) UV spectra _ (4) X-ray spectra
20. Semiconductor laser is made of :
(1) Germanium (2) Silicon
(3) GaAsbased materials (4) Ruby crystal
21. The separation between the first stokes and corresponding anti-stokes
l];ni:s. of the rotational Raman spectrum in terms of the rotational constant
(1) 12B (2 6B
3 4B 4 2B
22, The classical electron radius is of the order of :
1) 10 %cm (2) 10 2o
3 100%cm A 10-%-em

CPG-EE-2017-Physics-Code-A
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23. The electrostatic attraction between the nucleus of one atom and the
electrons of the other is called :
(1) Coulomb forces (2) Gravitational
(3) Strong forces (4) van der Waals forces
24, Nuclear forces are :
(1) Gravitational attractive
(2) Electrostatic repulsive
(3) Long range and strong attractive
(4) Short range and strong attractive
25. The maximum energy of deuteron coming from a cyclotron accelerator is
20 MeV. The maximum energy of protons that can be obtained from this
accelerator is : :
(1) 10MeV (2) 20MeV
(3) 30MeV (4) 40MeV
26. The nuclear reaction :
4 H'—» He'+2_e°+26MeV
represents
(1) Fusion (2) Fission
(3) PB-decay (4) y-decay
217. Half life of a radioactive material is 4 days. After 20 days, the fraction
remaining undecayed is :
1 1
0 3 @ =
1 1
® ¢ @ 3
CPG-EE-2017-Physics-Code-A PTO.
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28. The sun releases energy by :
(1) Nuclear Fission (2) Nuclear Fusion
(8) Spontaneous Combustion (4) Hydro-thermal process.
29. The particle which most easily penetrates through the nucleus of the |
atom is:
(1) Neutron (2) Electron
(3) Proton (4) Alpha particles
30. Which of the following reaction forbidden ?
(1. p=e +v, +¥, (2 n"—op’+v,
B) n*—oe"+v, 4 p e +e +e
31. Choose the particle with zero Baryon number from the list given below :
(1) Pion (2) Neutron
(3) Proton 4 A
32. How many atoms per unit cell are in hep structure :
(B 1% 2 2
3) 4 4) 6
33. The one which is not compatible with crystal symmetry is :
(1) One-fold symmetry (2) Three-fold symmetry
(3) Five-fold symmetry (4) Six-fold symmetry
34.

The ratio of the volume of atoms to the total volume available in a simple
cubic lattice is : :

(1) 74% (2) 66%
(3) 52% (4) 84%

CPG-EE-2017-Physics-Code-A
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35. The reciprocal lattice of a simple cubic lattice is :
(1) Monoclinic (2) Triclinic
(3) Cubic (4) Orthorhombic
36. The specific heat of a solid (atomic weight-M), for unit mass is C,. Its|
atomic specific heat C_ will be :
1 CM (2) M/C,
(3) MC, 4 C,
37. The relationship between the Einstien’s temperature (0); and Einstien
frequency v is :
M ©)= @ ©O)p=%
k hk
@) vy= h(kﬁ 4 v.= (%‘)k;
38. For all metals, the ratio of the thermal conductivity to the electrical
conductivity is directly proportional to :
@ T N
(38) The inverse of T (4) Inverse of T?
39. In the crystal structure of silicon we have :
(1) Electrovalent Bonding
(2) Covalent Bonding
(8) Co-ordinate bonding
(4) Mixture of covalent and electrovalent bonding
CPG-EE-2017-Physics-Code-A PG
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40. For Bragg’s reflection by a crystal to occur, the X-ray wavelength A and
the interatomic distance ‘d’ must be as :

1) A>2d 2 A=2d
B) A=<2d 4 Ar<2d
41. The electric field at the centre of a uniformly charged conductor is :
qr q
(1) 4ne, R’ ) 4ne,r’
7 1T Sk
(3) ero (4) 4 - EO R2

42, | The time base of a CRO is developed by :

(1) Sawtooth waveform . (2) Square waveform
(3) Triangular waveform (4) Sinusoidal waveform
43. The ripple factor in a rectifier circuit means :

(1) Amount of a.c. voltage present in output
(2) Amount of d.c. voltage in the output
(3) Change in d.c. voltage when input a.c. changes

(4) Change in d.c. voltage when the load changes

44, The cathode of a zener diode in a voltage regulator is normally :
(1) More positive than the anode

(2) More negative than the anode

(3) At +0.7V

(4) Grounded

CPG-EE-2017-Physics-Code-A
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45. -If the Lagrangian of a particle moving in one dimension is given by
2
L= ;—x —V (x) then Hamiltonian is :
1) Sxp*+ V) | @) X, V(x)
2 2x
1 2 ‘ p2
@ Zx -V @) —-V(x)
2 2x
46. How many degree of freedom a rigid body possess :
1) 3 2 6
@) 9 (4) Infinite
417. When a cylinder rolls down without slipping on a plane, how many degrees
of freedom it has :
1 1 ' & 2
3 3 4 4
48. The mass of electron is double its rest mass than the velocity of electron |
is :
e
@ -% @ 2¢
V3C J?
—— =C
5= @ 3
49, | The first law of thermodynamics is the conservation of :
(1) Momentum (2) Energy
(3) Both (1) and (2) (4) None of these
CPG-EE-2017-Physics-Code-A ' P.T.O.
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50. In statistical physics, the absolute temperature T of a system is related
to the total number of accessible state Q as :
oQ 0log Q2
(M Kr=— @ kT= agz
O 5 e
51. Constructive interference happens when two waves are :
(1) Out of phase (2) Zeroamplitude
(8) Inphase : : (4) In front
52. What principle is responsible for the fact that certain sunglasses can
reduce glare from reflected surfaces ?
(1) Refraction (2) Polarization
(3) Diffraction (4) Total internal reflection
53. Light of wavelength 575 nm falls on a double-slit and third order bright
fringe is seen at an angle of 6.5 degrees. What is the separation between
double slits ?
(1) 5.0pm (2) 10pm
(3) 15um 4) 20pm
54, Two beams of coherent light travel different paths arriving at point P. If

the maximum constructive interference is to occur at point P, the two
beams must :

(1) Arrive 180° out of phase

(2) Arrive 90° out of phase

(8) Travel paths must differ by a whole number of wavelengths
(4) Travel paths that differ by an odd number of half-wavelengths

CPG-EE-2017-Physics-Code-A
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55.

A particle of mass ‘m’ undergoes harmonic oscillation with period y oy |
force ‘f’ proportional to the speed v of the particle, f = —kv, is 1ntroduced
If the particle continues to oscillate, the period with f acting is :

(1) LargerthanT, (2) SmallerthanT,
(3) Independent of k (4) Constantly changing

56.

Which of the following is equivalent to a unit of momentum ?
(1) Newton-meter (2) Newton-Second
(3) dJoule-Second (4) None of the above

57.

A simple pendulum swings with a period of 1.5 s. What would be the
period of the pendulum if the length of its string were doubled, the mass
of its bob were cut in half, and the force of gravity were doubled ?

(1) 058
(2 158
3) 3 sec.

(4) There is not sufficient information to estimate the answer.

58.

If the force is applied at the centre of the mass then torque is :
(1) Zero (2) Maximum
- ey (4) Infinity

59.

Two cylinders of the same size but different masses roll down an incline,
starting from the rest. Cylinder A has a greater mass. Which reaches the
bottom first ?

1 A (20 B
(3) Both at same time (4) Can not be determined

CPG-EE-2017-Physics-Code-A P.T.O.
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60. Steel is preferred for making springs over copper for the reason :

(1) Steel is cheaper

(2) Steel has greater value of Young’s modulus
(3) Young’s modulus of copper is more than steel
(4) Steel has higher density

61. The first thermodynamic law is conservation of :
(1) Momentum (2) Energy
(3) Both (4) None of these
62. Energy in a stretched wire is :
1
(1) - (load x extension) (2) Load X strain
1
(3) Stress X strain (4) 2 (Stress X strain)
63. Which of the following set of Maxwell's relation is correct ? (U — Internal
energy, G — Gibb’s energy, H — enthalpy and F — Helmholtz free energy)
(
a T= ?E) andP=(éI-£) ) Vz(a—H-) andT=(a—H)
\ aV S aS v aP S as P
,
3 P= _Q_G_J andV=(a—G-) @) P=(QF—] andS=(@)
\ oV ); oP )s oS )¢ oP )y
64. Pauli’s exclusive principles is applicable to :

(1) M.B. ) F.D.
(3) B.E. (4) None of these

CPG-EE-2017-Physics-Code-A
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65. The root mean square speed V__is:
R 1A
(8KTY? (2kTY?
(1) - ¢ T oy
\tm ) \tm )
(3) KZkT\yz (4) KE\%
.\ m ) \ m )
66. When ice melts and become water, the ice — water system undergoes a
change such that :
(1) Entropy decreases and internal energy increases
(2) Entropy increases the internal energy decreases
(3) Entropy and Internal energy of the system increases
(4) Entropy and Internal energy of the system decreases
67. In a system of ‘N’ non-interacting and distinguishable particles of spin 1
in thermodynamic equilibrium. The entropy of system is :
(1) 2k, fn2 (2) 3k, (n3
3) Nk, (n2 (4) Nk, fn3
68. Specific heat of metals can be expressed as :
a3 1 (2) AT+BT?
(3) AT:+BT® (4) AT+BT®
69. Which of the following Maxwell’s equation implies the absence of magnetic
monopoles ?
@ V.E=L @ V.B=0
€
- ~9B 1 308
3) VxE=—— 4) VxB=|— |— '
® VxE=22 @ 9xB=(55)220,]
CPG-EE-2017-Physics-Code-A P.T.O.
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70. Which of the following materials is used for making permanent
magnets :
(1) Platinum Cobalt (2) AlnicoV
(3) Carbon steel (4) All of the above

71. All materials have : |
(1) Paramagnetic property (2) Ferrimagnetic property
(83) Ferromagnetic property (4) Diamagnetic property

72. A magnetic material has magnetization of 3200 A/m and flux density
0.005 webers/m?. Its magnetization force is :
(1) 780.9A/m (2) 1560.1 A/m
(3) 390.0 A/m (4) None of the above

73. The 'unit of dipole moment is :
(1) Coulomb (2) Coulomb-metre
(3) Metre / coulomb (49) Coulomb-metre?

mEL How many edges are there in a quartz crystal, if there are 18 faces and 14

anglesinit : .
(1) 30 2 15
(3) 56 (4) None of these

75. The constant ‘o’ of a transistor is 0.95. Wflat would be the change in the
collector-current corresponding to a change of 0.4 mA in the base current
in a common-emitter arrangement ?
(1) 7.6mA (2) 15.2mA
(3) 19.0mA (4) None of the above

CPG-EE-2017-Physics-Code-A
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76. At any temperature the energy of the molecules of an ideal gasis:
(1) OnlyP.E. (2) OnlyK.E.
(3) Both K.E. and P.E. (4) None of these

7 One kilogram of ice melts at 0°C into water at the same temperature. The
change in entropy is :
1 o (2) Infinite
(3) 0.293 (4) 293

78. The contents of which memory degrade with every read operation ?
(1) EAROM (2) PROM
(3) EPROM (4) All of the above

79. A system call is a method by which a program makes a request to the :
(1) Input management (2) Output management
(3) Interrupt processing (4) Operating system

80. Which of the following is invalid in FORTRAN ?
1 P+Q+ (2) DO100001=1,5
(3) DIMENSION x (30,20) (4) CONTINUE

81. A floating point number consists of :
(1) Mantissa only (2) Baseonly
(3) An exponent (4) All of the above

82. The chief reason why digital computers use complemental subtraction is :
(1) Simplifies their circuitary
(2) Is a very simple process
(3) Can handle negative numbers easily
(4) Avoids direct subtraction

CPG-EE-2017-Physics-Code-A PTO:
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83. The Fourier transform of product of two time functions [f (t) f,(t)] is
given by :
(1) [fw)+1f,w)] @) [f,(w)/f,w)]
@) [f(w) * £,(w)] @) [f(w) x f,(w)]
84, The magnitude spectrum of a Fourier transform of a real-valued time
signal has one of the following symmetry :
(1) NO (2) ODD
(3) EVEN (4) CONJUGATE
85. Mass of 700 N man moving in a car at 66 km h'is :
(1) 70kg 2) 100kg
(3) Infinite (4) Zero
86. Length contraction happens only :
(1) perpendicular to direction of motion
(2) along direction of motion
(3) parallel to direction of motion
(4) both (1) and (2)
8"7. Average energy of a Planck’s oscillation is :
(1) E=hv (2) E=nhv
hv
3 E= m (4) E=mc?
88. Bosons have spin value :
1 0 @ 1
® 5 @ oorl

CPG-EE-2017-Physics-Code-A

(16)



Code-A

Question
No.

Questions

89.

In how many ways two particles can be arranged in three phase cells
according to B—E statistics ?

). B 2 9
3 3 4 27

90.

The average energy of an electron in Fermi gas at 0° K is
(1) 0.24f (2) 0.44f
(3) 0.64f 4 o08f

91.

According to which statistics, the energy at absolute zero can not be
zero ?

(1) M-B (2 B-E
3) F-D (4) None of these

92.

In a grand canonical ensemble, a system A of fixed volume is in contact
with a large reservoir B. Then

(1) A can exchange only energy with B
(2) A canexchange only particles with B-
(3) A can exchange neither energy nor particle with B.

(4) A can exchange both energy and particles with B.

93.

In a micro canonical ensemble, a system A of fixed volume is in contact
with a large reservoir B. Then.

(1) A can exchange only energy with B
(2) A can exchange only particles with B.
(3) A can exchange neither energy nor particles with B.

(4) A can exchange both energy and particles with B.

CPG-EE-2017-Physics-Code-A P10
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94, The quantum statistics reduces to classical statistics under the following
condition :
1) pAi=1 (2) pAi>1
3) pAl<<l 4 p=0
95. A copper wire is of length 0.5 m and diameter 0.3 mm has a resistance of
0.12 Q at 20°C. Its conductivity (c) will be :
(1) 5.89x10"ohm 'm-™!
(2) 5.89x10°ochm 'm™!
3 5.89x10°0ohm~'m-™!
(4) None of the above
96. The mobility of charge carriers in an intrinsic semiconductor is proportional
to:
(M T @ T
1 1
® = @
97. An electron, neutron and a proton have the same wavelength, which particle
has greater velocity ?
(1) Neutron (2) Proton
(3) Electron (4) None of the above
98. Short sightedness can be corrected if :

(1) Converging lens are used
(2) Converging mirror is used
(3) Diverging mirror is used

(4) Diverging glasses are used

CPG-EE-2017-Physics-Code-A
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99. The losses in a dielectric subjected to an alternating field are determined
by : '

(1) Real part of the complex dielectric constant
(2) Imaginary part of the complex dielectric constant
(3) Both real and imaginary parts of the complex dielectric constant

(4) Square root of the real part of the complex dielectric constant.

100. The diamagnetic susceptibility is
(1) Positive always

(2) Negative always

(3) Zeroalways

(4) All are false

CPG-EE-2017-Physics-Code-A
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1 The maximum number of electrons in a sub-shell with orbital quantum
number /¢ is :
D 2¢+1 @ 201
B) 2(2¢+1) 4 2@2¢-1)
1
2. Atoms with 3 nuclear spin can not have :
(1) Hyperfine structure (2) Electric dipole interaction
(3) Fine structure (4) None of these
3. The average binding energy of a nucleon in a nucleus of the atom is :
(1) 8eV (2) 80eV
(8) 8MeV (4) 80MeV
4, A particle of mass ‘m’, moves under the action of a central force whose
potential is V (r) =k m r? (k > 0), then angular momentum for which the
orbit will be a circle of radius ‘a’, about the origin is :
1 m+3ka @ ma?Jka
) ma?+3ka 4) ma+ka
5. The Lande g-factor for the ’P, level of an atom is :
1 3
(1) ) ) >
5 7
(3) 5 4 5
CPG—EE—2017—-Physics-Code—B PEE
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6. If 50 kV is applied potential in an X-ray tube, then the minimum wave-
length of X-rays produced is :
(1) 0.2nm (2) 2nm
3 02A @ 2A°
: According to Moseley’s law the frequency of the characteristic X-ray
radiation is proportional to the square of :
(1) Atomic weight of the element-
(2) Atomic number of the element
(3) Both (1) and (2)
(4) None of these
8. The continuous X-ray spectrum is the result of :
(1) Photoelectric effect (2) Inverse photoelectric effect
(3) Compton effect (4) Auger effect
9. All vibrations producing a change in the electric dipole moment of molecule
yield :
(1) Raman Effect (2) Infrared spectra
(8) UV spectra (4) X-ray spectra
10. Semiconductor laser is made of :
(1) Germanium (2) Silicon
(3) GaAsbased materials (4) Ruby crystal
11.

According to which statistics, the energy at absolute zero can not be
zero ? :

(1) M-B 2 B-E
) F= D (4) None of these

CPG-EE-2017-Physics-Code-B
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12, In a grand canonical ensemble, a system A of fixed volume is in contact
with a large reservoir B. Then

(1) A canexchange only energy with B

(2) A canexchange only particles with B

(3) A can exchange neither energy nor particle with B.
(4) Acan exchange both energy and particles with B.

13. In a micro canonical ensemble, a system A of fixed volume is in contact
with a large reservoir B, Then.

(1) A can exchange only energy with B

(2) A canexchange only particles with B.

(3) A can exchange neither energy nor particles with B.
(4) A can exchange both energy and particles with B.

14. The quantum statistics reduces to classical statistics under the following
condition :

(1) pAi=1 (2) pAi>>1

3) pA*<<1 @ p=0

15. A copper wire is of lengt_h 0.5 m and diameter 0.3 mm has a resistance of
0.12 Q at 20°C. Its conductivity (o) will be :

. (1) 5.89% 107 chm-! m-!

E (2) 5.89x10°ohm-! m-!

(3) 5.89 x 10% ohm-! m-!

(4) None of the above

16. The mobility of charge carriers in an intrinsic semiconductor is proportional
to :

a T4 @ T?

1 .
B iz @ 3

CPG-EE-2017-Physics-Code-B P.T.O.
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17. An electron, neutron and a proton have the same wavelength, which particle
has greater velocity ?
(1) Neutron (2) Proton
(3) Electron (4) None of the above
18. Short sightedness can be corrected if :
(1) Converging lens are used
(2) Converging mirror is used
(8) Diverging mirror is used
(4) Diverging glasses are used
19. The losses in a dielectric subjected to an alternating field are determined
by :
(1) Real part of the complex dielectric constant
(2) Imaginary part of the complex dielectric constant
(3) Both real and imaginary parts of the complex dielectric constant
(4) Square root of the real part of the complex dielectric constant.
20. The diamagnetic susceptibility is:
(1) Positive always
(2) Negative always
(8) Zeroalways
(4) All are false
21. All materials have :
(1) Paramagnetic property (2) Ferrimagnetic property
(38) Ferromagnetic property (4) Diamagnetic property

CPG-EE-2017-Physics-Code-B
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22, A magnetic material has magnetization of 3200 A/m and flux density
0.005 webers/m2, Its magnetization force is
(1) 780.9A/m (2) 1560.1 A/m
(3) 390.0 A/m (4) None of the above

23. The unit of dipole moment is :
(1) Coulomb 2) Coul_omb-metre
(3) Metre / coulomb (4) Coulomb-metre?

24, How many edges are there in a quartz crystal, if there are 18 faces and 14
anglesin it :
(1 30 2 15
3) 55 (4) None of these

25. The constant ‘a’ of a transistor is 0.95. What would be the change in the
collector-current corresponding to a change of 0.4 mA in the base current
in a common-emitter arrangement ?
(1) 7.6mA (2) 152mA
(3) 19.0mA (4) None of the above

26. At any temperature the energy of the molecules of an ideal gasis:
(1) OnlyP.E. | (2) OnlyK.E.
(3) Both K.E. and P.E. (4) None of these

2. One kilogram of ice melts at 0°C into water at the same temperature. The
change in entropy is :
D o (2) Infinite
(3) 0.293 (4) 293

CPG-EE-2017-Physics-Code-B : 2.T.O,
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28. The contents of which memory degrade with every read operation ?
(1) EAROM (2) PROM
(8) EPROM (4) All of the above
29. A system call is a method by which a program makes a request to the :
(1) Input management (2) Output management
(3) Interrupt processing (4) Operating system
50| Vhich of the following is invalid in FORTRAN ?
1 P+Q+ (2 DO100001=1,5
(3) DIMENSION x(30,20) (4 CONTINUE
31. Constructive interference happens when two waves are !
(1) Out of phase (2) Zeroamplitude
(3) Inphase ' (4) In front
32. What principle is responsible for the fact that certain sunglasses can
reduce glare from reflected surfaces ?
(1) Refraction (2) Polarization
(3) Diffraction (4) Total internal reflection
33. Light of wavelength 575 nm falls on a double-slit and third order bright

fringe is seen at an angle of 6.5 degrees. What is the separation between
double slits ?

(1) 5.0pum (2) 10pm
(3) 15pm (4) 20um °

CPG-EE-2017-Physics-Code-B
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34.

Two beams of coherent light travel different paths arriving at point P. If
the maximum constructive interference is to occur at point P, the two
beams must :

(1) Arrive 180° out of phase

(2) Arrive 90° out of phase

(3) Travel paths must differ by a whole number of wavelengths
(4) Travel paths that differ by an odd number of half-wavelengths

35.

A particle of mass ‘m’ undergoes harmonic oscillation with period T . A
force ‘f’ proportional to the speed v of the particle, f = — kv, is introduced.
If the particle continues to oscillate, the period with f acting is :

(1) Largerthan 18 (2) Smaller than T,
(3) Independent of k (4) Constantly changing

36.

Which of the following is equivalent to a unit of momentum ?
(1) Newton-meter (2) Newton-Second
(3) dJoule-Second (4) None of the above

317.

A simple pendulum swings with a period of 1.5 s. What would be the
period of the pendulum if the length of its string were doubled, the mass
of its bob were cut in half, and the force of gravity were doubled ?

(1) 058
2 1568
(3) 3 sec.

(4) There is not sufficient information to estimate the answer.

CPG-EE-2017-Physics-Code-B P.T.O.
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49. In the crystal structure of silicon we have :
(1) Electrovalent Bonding
(2) Covalent Bonding
(3) Co-ordinate bonding
(4) Mixture of covalent and electrovalent bonding
50. For Bragg's reflection by a crystal to occur, the X-ray wavelength A and
the interatomic distance ‘d’ must be as :
(1) Ar>2d 2 Ar=2d
3) A<2d (4 Ar<2d
51. The separation between the first stokes and corresponding anti-stokes
lines of the rotational Raman spectrum in terms of the rotational constant
Bis: :
(1) 12B (2 6B
3) 4B 4 2B
52. The classical electron radius is of the order of :
(1) 10%cm (2 10" cm
3) 100¥cm (4 107" cm
53. The electrostatic attraction between the nucleus of one atom and the
electrons of the other is called :
(1) Coulomb forces (2) Gravitational
(3) Strong forces (4) van der Waals forces
54. Nuclear forces are :
(1) Gravitational attractive
(2) Electrostatic repulsive
(3) Long range and strong attractive
(4) Short range and strong attractive

CPG—EE—2017—Physics—Code—-B
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55. The maximum energy of deuteron coming from a cyclotron accelerator is
20 MeV. The maximum energy of protons that can be obtained from this
accelerator is :

(1) 10MeV (2) 20MeV
(3) 30MeV : (4) 40 MeV

56. The nuclear reaction :

4 H'> He'+2 _e°+26MeV
represents
(1) Fusion (2) Fission
(38) pB-decay (4) y-decay

57. Half life of a radioactive material is 4 days. After 20 days, the fraction

remaining undecayed is :

1 1

M 3 () 20

3 b 4 .
G o @

58. The sun releases energy by :

(1) Nuclear Fission (2) Nuclear Fusion

(3) Spontaneous Combustion (4) Hydro-thermal process.

59. The particle which most easily penetrates through the nucleus of the

atom is :
(1) Neutron (2) Electron
(3) Proton (4) Alpha particles
60. Which of the following reaction forbidden ?
(1) P e +v, +7, @) n+—>u++vp
@) 7" —>e"+v, 4 p oe +e +e
CPG-EE-2017-Physics-Code-B P.TO.
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61. The electric field at the centre of a uniformly charged conductor is :
qr
D Tre T ® Tne?
| o
(8) Zero 4 1z R
62. The time base of a CRO is.developed by : -
(1) Sawtooth waveform (2) Square waveform
(3) Triangular waveform (4) Sinusoidal waveform
63. The ripple factor in a rectifier circuit means :
(1) Amount of a.c. voltage present in output
(2) Amount of d.c. voltage in the output
(3) Change in d.c. voltage when input a.c. changes
(4) Change ind.c. voltage when the load changes
64. The cathode of a zener diode in a voltage regulator is normally :

(1) More positive than the anode
(2) More negative than the anode
(3) At +0.7V

(4) Grounded

CPG-EE-2017-Physics—Code-B
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65. If the Lagrangian of a particle moving in one dimension is given by
L= %‘i —V (x) then Hamiltonian is :
Bt x?
(1) —xp”+V(x) 2 —+V(x)
2 2x
1 , l:’2
)R =K @ —=Vix)
2 2x
66. How many degree of freedom a rigid body possess ‘:
1 3 2 6
@ 9 (4) Infinite
67. When a cylinder rolls down without slipping on a plane, how many degrees
of freedom it has :
)1 2) 2
3 3 4 4
68. The mass of electron is double its rest mass than the velocity of electron
is :
£
= @ 20
V3C ‘/E
o -C
@ = @ 5
69. The first law of thermodynamics is the conservation of :
(1) Momentum (2) Energy
(3) Both (1) and (2) (4) None of these
CPG-EE-2017-Physics-Code-B ’ P.T.O.
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70. In statistical physics, the absolute temperature T of a system is related
to the total number of accessible state Q as :
oQ 0logQ
kT=— kT =
(1) OE @) )
1 _00 1 _0logQ
@) T @ 7
(2 B The first thermodynamic law is conservation of:
(1) Momentum (2) Energy
(3) Both (4) None of these
72. Energy in a stretched wire is :
1
(1) o (load X extension) (2) Load X strain
: 1 :
(3) Stress X strain (4) 5 (Stress X strain)
73. Which of the following set of Maxwell’s relation is correct ? (U — Internal
energy, G — Gibb’s energy, H - enthalpy and F — Helmholtz free energy)
ou ou cH oH
T=| < | andP=| = v=[ £ | andT=| =
@ (av]s (as ) @ (aP l . (as)p
oG oG oF oF
P=|—| andV=|— P=|—| andS=| —
® [av )T [aP l @ [aSJT (aP)v
74. Pauli’s exclusive principles is applicable to:
(1) M.B. @) F.D.
(3) B.E. (4) None of these

CPG-EE-2017-Physics-Code-B
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(1) Entropy decreases and internal energy increases
(2) Entropy increases the internal energy decreases
(3) Entropy and Internal energy of the system increases
(4) Entropy and Internal energy of the system decreases

Question Questions
No.
75. The root mean square speed V_ is:
1/ y
8KT )2 2kT V2
o (2 o (2
Tm Tm
I |
2kT V2 3KTY?
@ (2T) @ (2]
m m
76. When ice melts and become water, the ice — water system undergoes a
change such that :

in thermodynamic equilibrium. The entropy of system is :

71. In a system of ‘N’ non-interacting and distinguishable particles of spin 1

1) 2k, n2 @ 38k ¢n3
3 Nk, ¢n2 4 Nk, fn3
78. Specific heat of metals can be expressed as :
@ -T° (2) AT+BT?
(8) AT?+BTS (4) AT +BT?®

monopoles ?

1) 61*5:81 @ V.B=0

0

-0B e /-4 e
(3) VXE_—Et— (4) VXB:(EI?)—Z—{'{-“OJ

79. Which of the following Maxwell’s equation implies the absence of magnetic

CPG—EE—2017—Physics—Code—B
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80. Which of the following materials is used for making permanent
magnets :
(1) Platinum Cobalt (2) AlnicoV
(3) Carbon steel (4) All of the above
81. The ionization potential of hydrogen atom is 13.6 volts. The energy required
to remove an electron from the second orbit of hydrogen is :
(1) 3.4eV (2) 6.8eV
(3) 13.6eV 4) 27.0eV
82. Davisson and Germer experiment relates to :
(1) Interference (2) Electron diffraction
(3) Polarization (4) Quantization
83. The degree of degeneracy for the three dimensional isotropic harmonic
oscillator are :
4 1
(1) n? (2) > 2n+1)(2n+2)
1
3) —2»(n+1)(n+2) 4 2n+1
84, The de-Broglie hypothesis is associated with :

(1) Wave nature of electrons
(2) Wave nature of a-particles
(3) Wave nature of radiation

(4) Wave nature of all material particles

CPG-EE-2017-Physics-Code-B
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85. A particle is confined to the region 0 < x < L, in one dimension. If the
particle is in the first excited state, then the probability of finding the

particle is maximum at :

L L
1) x= > 2 x= 3

L L 3L
3 R= 4 x-zandT

86. Function of the wave vector in case of free particle motion is given by :

hk? '
E T — E =
@ 2m @ 2m
hk n k?
E _-— = ———
87. The densest part of a probability cloud occurs at a radius proportional
to: \
(1 n (2 n?
® @ nt
88. The de-Broglie wavelength A for an electron of energy 150 eV is ;
(1) 108m ; (2) 100°m
3 1002pm 4 10%m
89. No two electrons will have all the four quantum numbers equal. The
statement is called :
(1) Pauli exclusion principle (2) Uncertainty principle
(3) Hund’s rule . (4) Aufbau’s principle
CPG-EE-2017-Physics-Code-B P.T.O.
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90.

The radius of a hydrogen atom is in its ground state is :
(1) 10%cm (2) 10°°cm
3 10%cm (4) 100 cm

91.

A floating point number consists of :
(1) Mantissa only (2) Baseonly
(3) Anexponent (4) All of the above

92.

The chief reason why digital computers use complemental subtractionis:
(1) Simplifies their circuitary

(2) Is a very simple process

(8) Can handle negative numbers easily

(4) Avoids direct subtraction

93.

The Fourier transform of product of two time functions [f,(t) f,(t)] is
given by :

Q) [+ £ @ [w)/ )]
@) [£,w) * £,w)] @ [ % £,W)]

94.

The magnitude spectrum of a Fourier transform of a real-valued time
signal has one of the following symmetry :

(1) NO (2) ODD
(8) EVEN (4) CONJUGATE

95.

Mass of 700 N man moving in a car at 66 kmh'is:
(1) 70kg (2) 100kg
(3) Infinite (4) Zero

CPG-EE-2017-Physics-Code-B
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96. Length contraction happens only :
(1) perpendicular to direction of motion
(2) along direction of motion
(3) parallel to direction of motion
(4) both (1) and (2)

917. Average energy of a Planck’s oscillation is :
(1) E=hv (2) E=nhv

hv

(3) E=*(§Wj1—) 4) E=mc?

98. Bosons have spin value :
1 o @ 1
(3) % (4 Oorl

99. In how many ways two particles can be arranged in three phase cells
according to B-E statistics ?
(1) 6 @ 9
@ 3 (4 27

100. The average energy of an electron in Fermi‘ gasat 0° K is

(1) 0.24f (2) 0.44f
(3) 0.64f (4) 0.8f

CPG-EE-2017-Physics-Code-B
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1 The electric field at the centre of a uniformly charged conductor is :
qr q
@ 4ne, R’ @) 4ne,r
3) Z 4 —
(3) Zero ) 4ne,R?

(1) Sawtooth waveform
(3) Triangular waveform

2. The time base of a CRO is developed by :

(2) Square waveform
(4) Sinusoidal waveform

The ripple factor in a rectifier circuit means :

(1) Amount of a.c. voltage present in output

(2) Amount of d.c. voltage in the output

(3) Change in d.c. voltage when input a.c. changes
(4) Change in d.c. voltage when the load changes

The cathode of a zener diode in a voltage regulator is normally :
(1) More positive than the anode

(2) More negative than the anode

3) At +0.7V '

(4) Grounded

If the Lagrangian of a particle moving in one dimension is given by
-2
L= ;‘—x ~V (x) then Hamiltonian is :

Fe %
1) St V(x) 2) e V(x)
3) 2%’ - V() | (4) E. V(x)
& 2X
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6. How many degree of freedom a rigid body possess :
1) 3 2) 6
@ 9 ' (4) Infinite
(> When a cylinder rolls down without slipping on a plane, how many degrees
of freedom it has :
1 1 2 2
@ 3 4 4
8. The mass of electron is double its rest mass than the velocity of electron
is : '
(1) A @2 2C
J3C \F
kst =C
e @
- 9, The first law of thermodynamics is the conservation of :
(1) Momentum (2) Energy
(3) Both (1) and (2) (4) None of these
10. Ih statistical physics, the absolute temperature T of a system is related
to the total number of accessible state Q as:
oQ dlogQ
kT=— kT=
oy E 2 E
Lokl 1 dlogQ
® T &E W T &

CPG-EE-2017-Physics-Code-C
(2)



Code-C

Question Questions

No.

11. The separation between the first stokes and corresponding anti- stokes
lines of the rotational Raman spectrum in terms of the rotational constant
Bis:
(1) 12B (2) 6B
3 4B 4 2B

12. The classical electron radius is of the order of :
(1) 10%cm (2) 100 cm
3 1008 cm (4) 100% cm

13. The electrostatic attraction between the nucleus of one atom and the
electrons of the other is called :
(1) Coulomb forces (2) Gravitational
(3) Strong forces (4) van der Waals forces

14, Nuclear forces are :
(1) Gravitational attractive
(2) Electrostatic repulsive
(3) Long range and strong attractive
(4) Short range and strong attractive

15. The maximum energy of deuteron coming from a cyclotron accelerator is
20 MeV. The maximum energy of protons that can be obtamed from this
accelerator is :
(1) 10MeV (2) 20MeV
(3) 30MeV (4) 40MeV

16. The nuclear reaction :

4 H'— He'+2_e°+26MeV
represents
(1) Fusion (2) Fission
(3) PB-decay (4) y-decay
CPG-EE-2017-Physics-Code-C P10,
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S Half life of a radioactive material is 4 days. After 20 days, the fraction
remaining undecayed is :
B o B
@ 33 @ 7
@ — @ -
16 8
18. The sun releases energy by :
(1) Nuclear Fission (2) Nuclear Fusion
(3) Spontaneous Combustion (4) Hydro-thermal process.
19. The particle which most easily penetrates through the nucleus of the
atom is :
(1) Neutron (2) Electron
(3) Proton (4) Alpha particles
20. Which of the following reaction forbidden ?
() e +v 4V, R e R
(B) 7w e +v, 4 p oet+e +e
21. The ionization potential of hydrogen atom is 13.6 volts. The energy required
to remove an electron from the second orbit of hydrogen is :
(1) 3.4eV (2) 6.8eV
(3) 13.6eV 4) 27.0eV
22. Davisson and Germer experiment relates to :
(1) Interference (2) Electron diffraction
(3) Polarization (4) Quantization

CPG-EE-2017-Physics-Code-C
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23. The degree of degeneracy for the three dimensional isotropic harmonic
oscillator are :
|
(1) = - (2) D) (2n+1) (2n +2)
1
B zm+1)(n+2 (4) 2n+1
24, The de-Broglie hypothesis is associated with :
(1) Wave nature of electrons
(2) Wave nature of a-particles
(3) Wave nature of radiation
(4) Wave nature of all material particles
25. A particle is confined to the region 0 < x < L, in one dimension. If the
particle is in the first excited state, then the probability of finding the
particle is maximum at : ;
L F;
) x= > 2) x= 3
P T 3L,
(3) X_E 4) x—IandT
26. Function of the wave vector in case of free particle motion is given by :
hk? n* k?
: E=— 9) E=
@ 2m @ 2m
hk '
A E=
® E=2— B e
CPG-EE-2017-Physics—-Code-C P.T.O.
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27. The densest part of a probability cloud occurs at a radius proportional
to:
(1) n (2) n?
3) n’ (4) n*

28. The de-Broglie wavelength A for an electron of energy 150 eV is:
1) 10°%m (2) 10" m
3 102m 4 10¥m

29. No two electrons will have all the four quantum numbers equal. The
statement is called :
(1) Pauliexclusion principle (2) Uncertainty principle
(3) Hund’srule (4) Aufbau’s principle -

30. The radius of a hydrogen atom is in its ground state is :
(1) 10*cm (D). 105 cm
@) 10%cm <o) 10-Yem

31. According to which statistics, the energy at absolute zero can not be
zero ? _
(1) M-B (20 B-E
3) F-D (4) None of these

32. | Ina grand canonical ensemble, a system A of fixed volume is in contact

with a large reservoir B. Then

(1) A canexchange only energy with B

(2) A can exchange only particles with B

(3) A can exchange neither energy nor particle with B.
(4) A can exchange both energy and particles with B.

CPG-EE-2017-Physics-Code-C
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33. In a micro canonical ensemble, a system A of fixed volume is in contact
with a large reservoir B. Then.
(1) A canexchange only energy with B
(2) A can exchange only particles with B.
(3) A can exchange neither energy nor particles with B.
(4) A can exchange both energy and particles with B.

34. The quantum statistics reduces to classical statistics under the following
condition :
(1) pA%=1 (2) pAi>>1
3 pA’<<1 @ p=0 |

35. A copper wire is of length 0.5 m and diameter 0.3 mm has a resistance of
0.12 Q at 20°C. Its conductivity (c) will be :
(1) 5.89x10"ohm-!m-!
(2) 5.89 % 10° ohm~! m-!
(3) 5.89x10°ochm!m-!
(4) None of the above

36. The mobility of charge carriers in an intrinsic semiconductor is proportional
to:
® T @ 1"

1 1

® = @

317. An electron, neutron and a proton have the same wavelength, which particle
has greater velocity ? '
(1) Neutron : (2) Proton
(3) Electron (4) None of the above

CPG-EE-2017-Physics-Code-C P.T.0.,
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38. Short sightedness can be corrected if :

(1) Converging lens are used
(2) Converging mirror is used
(3) Diverging mirror is used

(4) Diverging glasses are used

39.

The losses in a dielectric subjected to an alternating field are determined
by :

(1) Real part of the complex dielectric constant
(2) Imaginary part of the complex dielectric constant
(3) Both real and imaginary parts of the complex dielectric constant

(4) Square root of the real part of the complex dielectric constant.

40.

The diamagnetic susceptibility is :

(1) Positive always
(2) Negative always
(8) Zeroalways

(4) All are false

41.

The first thermodynamic law is conservation of :
(1) Momentum (2) Energy

(3) Both (4) None of these

CPG-EE-2017-Physics—Code-C
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42, Energy in a stretched wire is :
1 ! >
(D 3 (load x extension) (2) Load X strain
: 1 s
(3) Stress X strain 4) > (Stress X strain)

43. Which of the following set of Maxwell’s relation is correct ? (U — Internal
energy, G — Gibb’s energy, H — enthalpy and F — Helmholtz free energy)

(D) papo(® () par
M T‘(av)sa“dp'(aSJv @ V'(aP)sandT'[aSl

() aayo(® (%) s F
@ P‘(av)-randv'(a?)s Lo (asla“ds (aPJV

44, | Pauli’s exclusive principles is applicable to :
(1) M.B. 2) ED:.
(3) B.E. (4) None of these
45, The root mean square speed V___ is:
kT2 2kT V2
o (2 o (2
Tm nm
2kT 2 IKTY?
o (2 o (2
m m 5
CPG-EE-2017-Physics-Code-C PTO.
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46.

When ice melts and become water, the ice — water system undergoes a
change such that :

(1) Entropy decreases and internal energy increases
(2) Entropy increases the internal energy decreases
(3) Entropy and Internal energy of the system increases

(4) Entropy and Internal energy of the system decreases

47.

In a system of ‘N’ non-interacting and distinguishable particles of spin 1
in thermodynamic equilibrium. The entropy of system is :

1) 2k, ¢n2 @ 38k, (n3
3) Nk, ¢n2 4) Nk, n3

48.

Specific heat of metals can be expressed as :
1) T° (2) AT +BT?
(3) AT*+BT? (4) AT +BT?

49.

Which of the following Maxwell’s equation implies the absence of magnetic
monopoles ?

ay. ¥.i-= @ V.B=0

€

. PR = oie FOL NN

50.

Which of the following materials is used for making permanent
magnets :

(1) Platinum Cobalt (2) AlnicoV
(3) Carbon steel (4) All of the above

CPG-EE-2017-Physics—-Code-C
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51. Choose the particle with zero Baryon number from the list given below :
(1) Pion (2) Neutron
(3) Proton 4) A

52. How many atoms per unit cell are in hep structure :
1 1 2 2
3 4 4) 6

53. The one which is not compatible with crystal symmetry is :
(1) One-fold symmetry (2) Three-fold symmetry
(3) Five-fold symmetry (4) Six-fold symmetry

54. The ratio of the volume of atoms to the total volume available in a simple
cubic lattice is :
1) 74% (2) 66%
(3) 52% (4) 84%

55. | The reciprocal lattice of a simple cubic lattice is :
(1) Monoclinic (2) Triclinic
(3) Cubic (4) Orthorhombic

56. The specific heat of a solid (atomic weight-M), for unit mass is C_. Its
atomic specific heat C_ will be :
® CcM @ ML,
3 MC, 4 C,

CPG-EE-2017-Physics-Code-C ' PrD.
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B7. The relationship between the Einstien’s temperature (8), and Einstien
frequency v is:
_hvg SN
O @)= @ ©==
_h(®) _ hk
58. For all metals, the ratio of the thermal conductivity to the electrical
conductivity is directly proportional to :
M T @ T
(3) The inverse of T (49) Inverse of T?
59. In the crystal structure of silicon we have :
(1) Electrovalent Bonding
(2) Covalent Bonding
(3) Co-ordinate bonding
(4) Mixture of covalent and electrovalent bonding
60. For Bragg’s reflection by a crystal to occur, the X-ray wavelength A and
| the interatomic distance ‘d’ must be as :
1) rA>2d 2) A=2d
3 Ar<2d 4 r<2d
61. All materials have :

(1) Paramagnetic property (2) Ferrimagnetic property
(3) Ferromagnetic property (4) Diamagnetic property

CPG-EE-2017-Physics-Code-C
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62. A magnetic material has magnetization of 3200 A/m and flux density
0.005 webers/m?. Its magnetization force is :
(1) 780.9 A/m (2) 1560.1 A/m
(3) 390.0A/m (4) None of the above

63. The unit of dipole moment is :
(1) Coulomb (2) Coulomb-metre
(3) Metre / coulomb (4) Coulomb-metre?

64. How many edges are there in a quartz crystal, if there are 18 faces and 14
anglesinit: '
(1) 30 (2) 15
3 55 (4) None of these

65. The constant ‘a’ of a transistor is 0.95. What would be the change in the
collector-current corresponding to a change of 0.4 mA in the base current
in a common-emitter arrangement ?
(1) 7.6mA (2) 15.2mA
3) 19.0mA (4) None of the above

66. At any temperature the energy of the molecules of an ideal gas is :
(1) OnlyP.E. (2) Only K.E.
(3) BothK.E.andP.E. (4) None of these

67. One kilogram of ice melts at 0°C into water at the same temperature. The
change in entropy is:
(1) 0 (2) Infinite
(3) 0.293 (4) 293

CPG-EE-2017-Physics-Code-C PrO.
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68.

The contents of which memory degrade with every read operation ?
(1). EAROM (2) PROM
(3). EPROM (4) All of the above

69.

A system call is a method by which a program makes a request to the :
(1) Input management (2) Output management

(3) Interrupt processing (4) Operating system

70.

Which of the following is invalid in FORTRAN ?
(1.2 Q + - (2) DO 100001=1,5
(3) DIMENSION x (30, 20) (4) CONTINUE

11,

A floating point number consists of :
(1) Mantissa only (2) Baseonly
(3) An exponent (4) All of the above

72.

The chief reason why digital computers use complemental subtraction is:
(1) Simplifies their circuitary

(2) Is a very simple process .

(3) Can handle negative numbers easily

(4) Avoids direct subtraction

73.

The Fourier transform of product of two time functions [f (t) f,(t)] is
given by :

Q) [ w) +f,w)] 2) [f,w)/f,(w)]
@) [, (w) * £,(W)] @) [f;(w)x f,(W)]

74.

The magnitude spectrum of a Fourier transform of a real-valued time
signal has one of the following symmetry :

(1) NO (2) ODD
(3) EVEN (4) CONJUGATE

CPG-EE-2017-Physics-Code-C
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75. Mass of 700 N man moving in a car at 66 km h!is :
(1) 70kg (2) 100kg
(3) Infinite (4) Zero
76. Length contraction happens only :
(1) perpendicular to direction of motion
(2) along direction of motion
(3) parallel to direction of motion
(4) both (1) and (2)
11, Average energy of a Planck’s oscillation is :
(1) E=hv (2) E=nhyv
3 E= @) 4 E=mc?
78. Bosons have spin value :
1) 0 - Tl
1
(3) 5 (4) Oorl
79. In how many ways two particles can be arranged in three phase cells
according to B-E statistics ?
(1) 6 @2 9
@3 3 4 27
80. The average energy of an electron in Fermi gasat 0°K is
(1) 0.24f @) 0.44f
(3) 0.64f (4 08f
CPG-EE-2017-Physics-Code-C P.T.O.

(15)



Code-C

Question Questions
No.
81. The maximum number of electrons in a sub-shell with orbital quantum
number fis:
(1) 2¢+1 2) 2¢-1
8y 2@t+1) 4 2(@2¢-1)
i :
82, Atoms with 3 nuclear spin can not have :
(1) Hyperfine structure (2) Electric dipole interaction
(3) Fine structure (4) None of these
83. The average binding energy of a nucleon in a nucleus of the atom is :
(1) 8eV (2) 80eV
(38) 8MeV (4) 80MeV
84. A particle of mass ‘m’, moves under the action of a central force whose
potential is V (r) = k m r® (k > 0), then angular momentum for which the
orbit will be a circle of radius ‘a’, about the origin is:
(1) m+/3ka (2) ma®+ka
(3) ma?®+/3ka (4) ma+ka
85. The Lande g-factor for the *P, level of an atom is :
1 3
® 3 (2) 3
5 7
@ 3 (4) 5

CPG-EE-2017-Physics-Code-C
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86. If 50 kV is applied potential in an X-ray tube, then the minimum wave-
length of X-rays produced is :
(1) 0.2nm (2) 2nm
3) 0.2A 4 2A°

87. According to Moseley’s law the frequency of the characteristic X-ray
radiation is proportional to the square of :
(1) Atomic weight of the element
(2) Atomic number of the element
(3) Both (1) and (2)
(4) None of these

88. The continuous X-ray spectrum is the result of :
(1) Photoelectric effect (2) Inverse photoelectric effect
(3) Compton effect (4) Auger effect

89. All vibrations producing a change in the electric dipole moment of molecule
yield :
(1) Raman Effect (2) Infrared spectra
(3) UV spectra (4) X-ray spectra

90. Semiconductor laser is made of :
(1) Germanium (2) Silicon
(3) GaAsbased materials (4) Ruby crystal

91. Constructive interference happens when two waves are :
(1) Out of phase (2) Zero amplitude
(3) Inphase (49) In front

CPG-EE-2017-Physics-Code-C s 3 i3 B
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92.

What principle is responsible for the fact that certain sunglasses can
reduce glare from reflected surfaces ?

(1) Refraction (2) Polarization

(3) Diffraction (4) Total internal reflection

93.

Light of wavelength 575 nm falls on a double-slit and third order bright

fringe is seen at an angle of 6.5 degrees. What is the separation between
double slits ?

(1) 5.0um (2) 10pum
(3) 15um (4) 20pm

94,

Two beams of coherent light travel different paths arriving at point P. If
the maximum constructive interference is to occur at point P, the two
beams must :

(1) Arrive 180° out of phase

(2) Arrive 90° out of phase

(3) Travel paths must differ by a whole number of wavelengths
(4) Travel paths that differ by an odd number of half-wavelengths

95.

A particle of mass ‘m’ undergoes harmonic oscillation with period T,. A
force ‘f’ proportional to the speed v of the particle, f = — kv, is introduced.
If the particle continues to oscillate, the period with f acting is :

(1) LargerthanT, (2) Smaller than i 4
(3) Independent of k (4) Constantly changing

96.

Which of the following is equivalent to a unit of momentum ?
(1) Newton-meter (2) Newton-Second
(3) dJoule-Second (4) None of the above

CPG-EE-2017-Physics-Code-C
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97.

A simple pendulum swings with a period of 1.5 s. What would be the
period of the pendulum if the length of its string were doubled, the mass
of its bob were cut in half, and the force of gravity were doubled ?

(1) 058
2 1568
(3) 3 sec.

(4) There is not sufficient information to estimate the answer.

98.

If the force is applied at the centre of the mass then torque is :
(1) Zero (2) Maximum
@) 1 (4) Infinity

99.

Two cylinders of the same size but different masses roll down an incline,
starting from the rest. Cylinder A has a greater mass. Which reaches the
bottom first ?

1 A 2 B

(3) Both at same time (4) Can not be determined

100.

Steel is preferred for making springs over copper for the reason :
(1) Steel is cheaper

(2) Steel has greater value of Young’s modulus

(3) Young’s modulus of copper is more than steel

(4) Steel has higher density

CPG-EE-2017-Physics-Code-C
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1. All materials have :
(1) Paramagnetic property (2) Ferrimagnetic property
(3) Ferromagnetic property (4) Diamagnetic property

2. A magnetic material has magnetization of 3200 A/m and flux density
0.005 webers/m?. Its magnetization force is :
(1) 780.9 A/m (2) 1560.1 A/m
(3) 390.0A/m (4) None of the above

3. The unit of dipole moment is :
(1) Coulomb (2) Coulomb-metre
(8) Metre / coulomb (4) Coulomb-metre?

4, How many edges are there in a quartz crystal, if there are 18 faces and 14
angles in it :
(1) 30 2) 15
3) 65 (4) None of these

5. The constant ‘o’ of a transistor is 0.95. What would be the change in the
collector-current corresponding to a change of 0.4 mA in the base current
In a common-emitter arrangement ?
(1) 7.6mA (2) 15.2mA
(3) 19.0mA (4) None of the above

6. At any temperature the energy of the molecules of an ideal gasis:
(1) OnlyP.E. (2) OnlyK.E.
(3) BothK.E.andP.E. (4) None of these

CPG-EE-2017-Physics-Code-D PTO.

(1)




Code-D

Question Questions
No.
T One kilogram of ice melts at 0°C into water at the same temperature. The

change in entropy is :

1 o (2) Infinite
(3) 0.293 (4) 293
8. The contents of which memory degrade with every read operation ?
(1) EAROM (2) PROM
(3) EPROM (4) All of the above
9. A system call is a method by which a program makes a request to the : -
(1) Input management (2) Output management
(3) Interrupt processing (4) Operating system
10. | Which of the following is invalid in FORTRAN ?
1) P+Q+ (2) DO100001=1,5
(3) DIMENSION x (30, 20) (4) CONTINUE
11. Constructive interference happens when two waves are :
(1) Out of phase (2) Zeroamplitude
(3) Inphase (49) In front
12, What principle is responsible for the fact that certain sunglasses can
reduce glare from reflected surfaces ?
(1) Refraction (2) Polarization
(3) Diffraction (4) Total internal reflection
13. Light of wavelength 575 nm falls on a double-slit and third order bright

fringe is seen at an angle of 6.5 degrees. What is the separation between
double slits ?

(1) 5.0pum (2) 10pum
(3) 15um (49) 20 pum

CPG-EE-2017-Physics-Code-D
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14.

Two beams of coherent light travel different paths arriving at point P. If
the maximum constructive interference is to occur at point P, the two
beams must :

(1) Arrive 180° out of phase

(2) Arrive 90° out of phase

(3) Travel paths must differ by a whole number of wavelengths
(4) Travel paths that differ by an odd number of half-wavelengths

15.

A particle of mass ‘m’ undergoes harmonic oscillation with period T . A
force ‘f” proportional to the speed v of the particle, f = — kv, is introduced.
If the particle continues to oscillate, the period with f acting is :

(1) Larger than ) ir- (2) Smaller than T
(3) Independent of k (4) Constantly changing

16.

Which of the following is equivalent to a unit of momentum ?
(1) Newton-meter (2) Newton-Second
(3) dJoule-Second (4) None of the above

iy A

A simple pendulum swings with a period of 1.5 s. What would be the
period of the pendulum if the length of its string were doubled, the mass
of its bob were cut in half, and the force of gravity were doubled ?

(1) 058
2 158
(3) 3 sec.

(4) There is not sufficient information to estimate the answer.

18.

If the force is applied at the centre of the mass then torque is :
(1) Zero (2) Maximum
(3) 1 (4) Infinity

CPG-EE-2017-Physics-Code-D PT.0.
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19. Two cylinders of the same size but different masses roll down an incline,

starting from the rest. Cylinder A has a greater mass. Which reaches the
bottom first ?

D A (2 B
(3) Both at same time (4) Can not be determined
20. Steel is preferred for making springs ovef copper for the reason :
(1) Steel is cheaper
(2) Steel has greater value of Young’s modulus |
(3) Young’s modulus of copper is more than steel
(4) Steel has higher density
21. Choose the particle with zero Baryon number from the list given below :
(1) Pion (2) Neutron
(3) Proton 4) A*
22, How many atoms per unit cell are in hep structure :
M 1 @ 2
@) 4 4 6
23. The one which is not compatible with crystal symmetry is :
(1) One-fold symmetry (2) Three-fold symmetry
(38) Five-fold symmetry (4) Six-fold symmetry
24. The ratio of the volume of atoms to the total volume available in a simple

cubic lattice is :
(1) 74% (2) 66%
(3) 52% (4) 84%

CPG-EE-2017-Physics-Code-D
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25. The reciprocal lattice of a simple cubic lattice is :
(1) Monoclinic (2) Triclinic
(3) Cubic (4) Orthorhombic

26. The specific heat of a solid (atomic weight-M), for unit mass is C.. Its
atomic specific heat C, will be :
(1) C/M (2 M/C,
(3 MC, 4 C,

27 The relationship between the Einstien’s temperature (8); and Einstien
frequency vpis:
D )= @ ©)= %
B vy= -1%-)—5 4 v,= (—gi

28. | For all metals, the ratio of the thermal conductivity to the electrical
conductivity is directly proportional to :
M T @ T
(3) The inverse of T (4) Inverse of T?

29. In the crystal structure of silicon we have -
(1) Electrovalent Bonding
(2) Covalent Bonding
(3) Co-ordinate bonding
(4) Mixture of covalent and electrovélent bonding

CPG-EE-2017-Physics—-Code-D : PT.0.
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30. For Bragg's reflection by a crystal to occur, the X-ray wavelength A and
the interatomic distance ‘d’ must be as :
(1) rA>2d 2 Ar=2d
3) r<2d 4 r<2d

31. The maximum number of electrons in a sub-shell with orbital quantum
number ¢ 1is :
1 2¢+1 (2 2¢-1
8 2(2¢+1) 4 2(@2¢-1)

32. Atoms with % nuclear spin can not have :
.(1) Hyperfine structure 2) Electric dipole interaction
(3) Fine structure (4) None of these

33. The average binding energy of a nucleon in a nucleus of the atom is :
(1) 8eV (2) 80eV
3) 8MeV (4) 80MeV

34. A particle of mass ‘m’, moves under the action of a central force whose

potential is V (r) =k m r* (k > 0), then angular momentum for which the
orbit will be a circle of radius ‘a’, about the originis :

(1) m+/3ka : (2) ma’+ka
(3 ma’+3ka 4) ma\/E'c;

CPG-EE-2017-Physics—Code-D
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35. The Lande g-factor for the *P, level of an atom is :
W 5 @ 3
® > @ 2

36. If 50 kV is applied potential in an X-ray tube, then the minimum wave-
length of X-rays produced is :
(1) 0.2nm (2) 2nm
@024 4) 2A°

317. According to Moseley’s law the frequency of the characteristic X-ray
radiation is proportional to the square of :
(1) Atomic weight of the element
(2) Atomic number of the element
(3) Both (1) and (2)
(4) None of these

38. The continuous X-ray spectrum is the result of :
(1) Photoelectric effect (2) Inverse photoelectric effect
(3) Compton effect 4) Augér effect

39. All vibrations producing a change in the electric dipole moment of molecule
yield :
(1) Raman Effect (2) Infrared spectra
(8) UV spectra (4) X-ray spectra

CPG-EE-2017-Physics-Code-D Pe;
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40.

Semiconductor laser is made of :
(1) Germanium (2) Silicon
(3) GaAsbased materials (49 Ruby crystal

41.

According to which statistics, the energy at absolute zero can not be
zero ?

(1) M-B 2 B-E
@) F-D (4) None of these

42,

In a grand canonical ensemble, a system A of fixed volume is in contact
with a large reservoir B. Then

(1) A can exchange only energy with B
(2) A can exchange only particles with B |
(3) A can exchange neither energy nor particle with B.

(4) A can exchange both energy and particles with B.

43.

In a micro canonical ensemble, a system A of fixed volume is in contact
with a large reservoir B. Then.

(1) A can exchange only energy with B
(2) A canexchange only particles with B.
(3) A can exchange neither energy nor particles with B.

(4) A can exchange both energy and part_icles with B.

44.

The quantum statistics reduces to classical statistics under the following
condition :

(D.-ph =1 (2 pA:>>1

(@) pA*<<l 4 p=0

CPG-EE-2017-Physics-Code-D
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45.

A copper wire is of length 0.5 m and diameter 0.3 mm has a resistance of
0.12 Q at 20°C. Its conductivity (o) will be :

(1) 5.89%x 10" ohm !m-!
(2) 5.89x10°ochm-!m-!
(3) 5.89 x10° ohm-!m-!
(4) None of the above

46.

The mobility of charge carriers in an intrinsic semiconductor is proportional
to:

a T @ T

1 1

3) el 4) T_%-‘

417,

An electron, neutron and a proton have the same wavelength, which particle
has greater velocity ?

(1) Neutron (2) Proton
(3) Electron (4) None of the above

48,

Short sightedness can be corrected if :
(1) Converging lens are used

(2) Converging mirror is used

(3) Diverging mirror is used

(4) Diverging glasses are used

49,

The losses in a dielectric subjected to an alternating field are determined
by :

(1) Real part of the complex dielectric constant

(2) Imaginary part of the complex dielectric constant

(3) Both real and imaginary parts of the complex dielectric constant
(4) Square root of the real part of the complex dielectric constant.

CPG-EE-2017-Physics-Code-D b4 21 D 8
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50. The diamagnetic susceptibility is :
(1) Positive always
(2) Negative always
(3) Zeroalways
(4) All are false
51, The first thermodynamic law is conservation of :
(1) Momentum (2) Energy
(3) Both (4) None of these
52. Energy in a stretched wire is : -
1 : .
(1) > (load x extension) (2) Load X strain
: 1 :
(3) Stress X strain (4) 5 (Stress X strain)
53. Which of the following set of Maxwell’s relation is correct ? (U — Internal
energy, G — Gibb’s energy, H — enthalpy and F — Helmholtz free energy)
(86U - (oU oH oH
o ()], o A
S v S P
(6G oG oF oF
o (5] mv=(F), o r(F)=s{F)
T S T v
54, Pauli’s exclusive principles is applicable to:

(1) MB.
3 B.E.

2) F.D.
(4) None of these

CPG-EE-2017-Physics-Code-D
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55. The root mean square speed V___is:
1 I
8KT (2 kT) 2
FELER 2 S
0 ( nm ) @ Tm
2kTY? 3KT V2
® (2] @ (21
m m
56. When ice melts and become water, the ice — water system undergoes a
change such that :
(1) Entropy decreases and internal energy increases
(2) Entropy increases the internal energy decreases
(3) Entropy and Internal energy of the system increases
(4) Entropy and Internal energy of the system decreases
57. In a system of ‘N’ non-interacting and distinguishable particles of spin 1
in thermodynamic equilibrium. The entropy of system is :
(1) 2k, fn2 (2) 3k, /m3
(3) Nk, fn2 4) Nkb'En3
58. Specific heat of metals can be expressed as :
1) = (2) AT+BT*
(3) AT*+BT3 ‘ (4) AT+BT?®
59. Which of the following Maxwell’s equation implies the absence of magnetic
monopoles ?
Q) V.E=L @ V.B=0
€
T i 1 YOB ik
3) VxE=—— 4) VxB=|— |— i
() X ot () X [Cz)at +“OJ
CPG-EE-2017-Physics-Code-D P.T.0.
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60. Which of the following materials is used for making permanent
magnets :
(1) Platinum Cobalt (2) AlnicoV
(3) Carbon steel (4) All of the above

61. A floating point number consists of :
(1) Mantissa only (2) Baseonly
(3) An exponent (4) All of the above

62. | The chief reason why digital computers use complemental subtractionis:
(1) Simplifies their circuitary
(2) Is a very simple process
(8) Can handle negative numbers easily
(4) Avoids direct subtr;action

63. The Fourier transform of product of two time functions [f (t) f,(t)] is
given by :
(1) [f,w) +1,(w)] @) [f,(w)/1,w)]
@) [f,(w) * f,(w)] 4) [f,(w) % f,(w)]

- 64. The magnitude spectrum of a Fourier transform of a real-valued time

signal has one of the following symmetry :
(1) NO | (2) ODD
(3) EVEN (4) CONJUGATE

65. Mass of 700 N man mo.ving inacarat66 km h'is:
(1) 70kg (2) 100kg
(3) Infinite (4) Zero

CPG-EE-2017-Physics-Code-D
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66. Length contraction happens only :
(1) perpendicular to direction of motion
(2) along direction of motion
(3) parallel to direction of motion
(4) both (1) and (2)
67. Average energy of a Planck’s oscillation is:
(1) E=hv (2 E=nhv
hv
3 E= m (4) E=me?
68. Bosons have spin value :
{1) .6 (2 -1
1
3 5 4 Oorl
69. In how many ways two particles can be arranged in three phase cells
according to B-E statistics ?
(1) 6 ~42) -8
@) 3 4 27
70. The average energy of an electron in Fermi gas at 0°K is
(1) 0.24f (2) 0.44f
3 0.64f 4) 08f
1. The electric field at the centre of a uniformly charged conductor is :
qr q
Dt @ Yre,r
3) Z 4 —1
@) Zero ) 4ne, R?
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No.

Questions

72.

The time base of a CRO is developed by : '
(1) Sawtooth waveform (2) Square waveform

(3) Triangular waveform (4) Sinusoidal waveform

73.

The ripple factor in a rectifier circuit means :

(1) Amount of a.c. voltage present in output

(2) Amount of d.c. voltage in the output

(3) Change in d.c. voltage when input a.c. changes

(4) Change in d.c. voltage when the load changes

74.

The cathode of a zener diode in a voltage regulator is normally :
(1) More positive than the anode

(2) More negative than the anode

8) At +0.7V

4) Grounded

75.

If the Lagrangian of a particle moving in one dimension is given by

X2

L= e V (x) then Hamiltonian is :

e x?
) 2P + V(x) (2) —2;+V(x)

2

® ¥V @ Z-ve

76.

How many degree of freedom a rigid body possess :
1 3 2 6
@) 9 (4) Infinite

CPG-EE-2017-Physics-Code-D
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No.
717. When a cylinder rolls down without slipping on a plane, how many degrees
of freedom it has :
1 1 @) 2
3) 3 4 4
78. The mass of electron is double its rest mass than the velocity of electron
is :
&
(1) £ 2 2C
V3C \F
i =C
@ = @ 3
79. The first law of thermodynamics is the conservation of :
(1) Momentum 2) Enefgy
(3) Both (1) and (2) (4) None of these
80. In statistical physics, the absolute temperature T of a system is related
to the total number of accessible state Q as :
o0 dlogQ
kT e kT =
1) kT=2 @
1 00 1 JOlogQ
® T E D T
81. The separation between the first stokes and corresponding anti-stokes
lines of the rotational Raman spectrum in terms of the rotational constant
Bis:
() 12B (2) 6B
(3) 4B 4 2B

CPG—EE—2017—Physics—Code—D P.RO.
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82. The classical electron radius is of the order of :
(1) 10%ecm ) - 1W0"em
(@ 10" em 4) 107¥cm

83. The electrostatic attraction between the nucleus of one atom and the
electrons of the other is called :
(1) Coulomb forces (2) Gravitational
(3) Strong forces (4) van der Waals forces

84. Nuclear forces are :
(1) Gravitational attractive
(2) Electrostatic repulsive
(3) Long range and strong attractive
(4) Short range and strong attractive

85. The maximum energy of deuteron coming from a cyclotron accelerator is
90 MeV. The maximum energy of protons that can be obtained from this
accelerator is :
(1) 10MeV (2) 20MeV
(3) 30MeV (4) 40MeV

86. The nuclear reaction :

4 H'—> He'+2 _,e°+26 MeV

represents
(1) Fusion (2) Fission
(3) PB-decay (4) y-decay

CPG-EE-2017-Physics-Code-D

(16)




Code-D

Question Questions
No.
87. Half life of a radioactive material is 4 days. After 20 days, the fraction
remaining undecayed is :
1 1
(1) T 2) 20
1 1
® 1¢ @ 3
88. The sun releases energy by :
(1) Nuclear Fission (2) Nuclear Fusion
(3) Spontaneous Combustion (4) Hydro-thermal process.
89. The particle which most easily penetrates through the nucleus of the
atom is : :
(1) Neutron (2) Electron
(3) Proton (4) Alpha particles
90. Which of the following reaction forbidden ?
(1) p—>e +v,+7, @) n'opt+y,
B) =n"—>e'+v, 4 p oe+e +e
91. The ionization potential of hydrogen atom is 13.6 volts. The energy required
to remove an electron from the second orbit of hydrogen is :
(1) 3.4eV (2) 6.8eV
3) 13.6eV (4 27.0eV
CPG-EE-2017-Physics-Code-D PUE:L),
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92. Davisson and Germer experiment relates to :
(1) Interference (2) Electron diffraction
(3) Polarization (4) Quantization

93. The degree of degeneracy for the three dimensional isotropic harmonic
oscillator are :

1
(1) n? (2 2 2n+1)(2n+2)
1

(3) 5(n+1)(n+2) 4 2n+1

94, The de-Broglie hypothesis is associated with :
(1) Wave nature of electrons

(2) Wave nature of a-particles

(3) Wave nature of radiation

(4) Wave nature of all material particles

95. A particle is confined to the region 0 < x <L, in one dimension. If the
particle is in the first excited state, then the probability of finding the
particle is maximum at :

| 8
1) x= 3 2 x= 3
L
(3) x=€ (4) x=%and3—;-
CPG-EE-2017-Physics-Code-D
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Qu;stion Questions
0.
96. Function of the wave vector in case of free particle motion is given by :
hk? n k?
E = — ; g
(1) m (2) o
hk '
E=— =
3) om @4 E ’m?
97. The densest part of a probability cloud occurs at a radius proporfional
to:
(1) n (2) n?
3) nd (4) nt
98. The de-Broglie wavelength A for an electron of energy 150 eV is :
(1) 108m (2) 1000y
3) 10012m ; 4 104m
99. No two electrons will have all the four quantum numbers equal. The
statement is called :
(1) Pauli exclusion principle (2) Uncertainty principle
(3) Hund’srule . (4) Aufbau’s principle
100. The radius of a hydrogen atom is in its ground state is :

(1) 10%cm (2) 10%cm
8) 10-%cm 4 100%cm
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