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Paper Il - PHYSICS
Time: 90 Minutes Marks: 100 x 3 = 300

The eigen values of matrix A=(1, _i) is,

I -1
a) +V2 b) +v3
¢) +V5 d) +v6

Find the volume of the parallelepiped with adjacent sides 0A= 31,
OB*ji2k 0C= i+5 j +4k.

a) 30 b) 20
c) 10 d) 5
If 7=t0-t2]+(t-1)k 3=2t27 + 6tk what is the value of‘fo2 . 8.dr?
a) 32 by 22
c) 12 d) 2

What will be the value of [ x*ydx + x2dy obtained using greens theorem

where ¢ is the boundary described counter clockwise of the triangle with
vertices (0,0), (1,0) (1,1) ?

a) 5 by 12
12 10
c) 6 d) 6
12 12

Bvaluate [ (2x —y)dx — yz2dy — y?zdz using Stokes theorem where ¢

is the circle x*+y?= 1 corresponding to the surface of the sphere of unit
radius.

a) 3n b) 22x
c) II d) 2=



10.

11.

12.

The square root of 3-4i is,

i) £(2-1) b) +(3-1)

) +(5-10) d) +(7-0)

The polar form of }2 is

a) cos3mtisin3n b) cos—+isin—
2 2

¢) cosmtisinm d) cos2ntisin2n

The differential equation (D*+2D+2)y=0, y(0)=0 y’(0)=1 has the following
solution

a) y=e™sinx b) y=e™cos X

c) y=e™tanx d) y=e™*cos2x

The particular integral of the differential equation (D*+5D+6)y= e* is,

a) eXtx b) e¢*—x
12 O
c) & )y &
12 12

, - ; e’ ;
The Tavlor’s expansion of —— about z=0 1s
P 1+e?%

a) 1,z 2 by 1,z2_¢2
2 4 48 3 4 48
c) 1,z_2 d 1,2 72
2 8 48 5 5 48
The rank of the following matrix is
1 2 3
A=2 4 7
3 6 10
a) 3 b) 4
c) 2 d) 1

The pole of the function f(z)=cotz at z=0 is
a) aremovable singularity b) an essential singularity

c¢) asimple pole d) asecond order pole



15

16.

17.

18.

19,

1

. Which one of the
z(z+1/2)cos(zm)

Consider a complex function f(z)=
following statements is correct?

a) 1(z) has simple poles at z=0 and b) f(z) has a second order pole at
7=1/2 2=1/2

¢) f(z) has infinite number of d) f(z)hasallsimple poles
second order poles

If the external torque is zero, then the conserved quantity is

a) angular velocity b) linear velocity
c) angular momentum d) linear momentum

The conservation of angular momentum in the central force field motion
leads us to

a)  Kepler’s 1% law b) Kepler's 2™ law
¢)  Kepler’s 3" law d) None of these
A rigid body has  degrees of freedom

a) five b) seven

c) siX d) three
Coordinate x,y,z fixed in a rigid body is called

a) space set of axis b) body set of axis
c) symmetrical axis d) none of these

Euler equations or otherwise known as
a) Euler angle b) FEulerrotation
c) geometrical equation d) none of these

The product of inertia is called

a) Inertial tensor b) A sums of product of co-ordinates

c) symmetrical product of co- d) none of these
ordinates



20.

21.

22.

23.

24.

5.

26.

27.

through one centimeter.

a) 107 by 10
c) 107 d) 107
The state of vibration of an oscillator at is known as
a) Amplitude b) Phase
c) Time Period d) Waves
is the upper limit of speed with which any information can

travel.
a) 2x10%m/s b) 33x10%m/s
¢) 3x10%m/s d) 4x10%m/s

is an example of non-conservative force.
a) Gravitational force b) Electrostatic force |
¢) Friction force d) Spring force

When two identical bodies of equal mass undergo elastic collision, the angle

between their final velocities is

a) 90° b) 120°

c) 180° d) 45°

The average resisting force that must act on a 5 kg mass to reduce its
speed from 65 to 15 cm/s in 0.2 s is

a) 125N b) 1250 N
c) 25N d) 125N
The force of friction acts in a direction to the direction of

motion of the object.

a) Same b) Downward
c) Perpendicular d) Opposite
dA/dt =constant is

a) Newton’s law b) Kepler’'slaw

c) Hooke’s law d) None of these

is the quantity of work performed by a force of one dyne acting



28.  The force of attraction between two charge is given by

a) Newton’s law b) Coulomb’s law
c) Ampere’s law d) Ohm’s law

29. The value of 1/4ne_is
a) 9*10° b) 8.854 * 10712
c) 1 d)y 12

30. Solid angle of a sphere is
a) 4n b) 2=z
c) II d) /2

31. MKS unit of Potential is
a) Joule /coulomb b) Joule x coulomb
c) Coulomb / Joule d) None of these

32. The potential at a point in an Electric field is

a) Sum of potentials of each b) Product of potentials of each

charge charge
¢) Ratio of potentials of each d) 0
charge

33. An expression for the potential due to a point charge is

a) q/2mer b) q/2ze,
¢) q/4mner d) q/dzne,

34. If charge is placed at infinity then its potential is
a) Zero b) Infinite
c) 1 d) -1

35.  The magnitude of force experienced by charged particle when it is moving
perpendicular to B is given by

a) F=qv b) F=BH
¢) F=qvB d) F=qgH



36. The Lorentz force is
a) F=qli+q(vxB) b) F=E+yxB)
c) F=qE+(vxB) d) F=E+qvxB)

37. Appling a Ampere’s circuital theorem, the field at a point inside a long
cylindrical wire is

a) H=pol/2aR b) B =pl/2nR

¢c) H=2nR d) B=2zR
@ According to Biotsavert law the magnetic field is directly proportional to -

. 7 .
a) Current a) Distance
o~ ¢) Pole strength d ¢) Drift velocity
39. ' The value of the permeability of the free space is =-=--==-n=sz==-
-7 w b -5
a) 4zx107W/ & Arx10°,
c) 8.854x107 W/, A C) 4rx107V/,

@ Calculate the magnetic field at a point distance 2m on the axis of the circular
coil of radius Imm carrying a current 0.5 A.

a) 0.39x 10" wbm™ ba) 0.5x 10" wbm?
/N ¢) 4.2x1018 wbm™ de) 039x107"? wbm™

@Torque generated in the coil of ballistic galvanometer is given by
a) NiBA ® #) NiB

s ) NiBAdg/dt N\ ¢) Nidq/dt

\/ Qz) The unit of resistivity is

a) Ohm b) Ampere

ﬁx}\\ c) Volt | d). .Ohm meter :

'/43.  The total resistance in the parallel circuit rsJQ RiRL*3
a) 1/R=1/Ri+1/Ro+1/R3 b) /Rr=1/Ry+1/Ra+1/Rg

c) 1/R1=1/R1+1/R3+1/R4 d) Ri=R;+Ry+R;



44.

45.

46.

47.

48.

49.

50,

51.

The natural frequency of oscillation of an L-C circuit is

w=1/LC
w=121VLC

Ampere’s Law
Ohm’s Law

1 V/1A
1V/1s

Tesla metre?

a) =1/ 2VLC b)
c) o=1/LC d)
The direction of self-induced emf is given by
a) Lenz’s Law b)
c) Faraday’s Law d)
1 Henry =

a) 1 V/(1A/s) b)
c) 1A/1V d)
The SI unit of the magnetic flux ¢ is,
a) weber/m? b)
c) weber/m d)

Eddy current can be minimized by

a) thinlaminated sheets instead of b)

metals
c) springs d)
De Broglie’s matter wave equation is
By e b)
muv
©) A=ny d)
The expression for the group velocity....
6 L b)
2
c - d)
) Vo= T

By uncertainty principle, the pair of variables which describe the motion of

Tesla/m?

armature

brushes

.....................

dw
dx

None of these

atomic systems are called as .......... variables,

a) complex b)

inverse



52.

33

54.

38

56.

57

¢) Canonically conjugate d) None of these
Einstein proposed the light consist of a showerof.. ...........

a) Photon b) corpuscles
c) Bothaandb d) Noneof these
Bohr introduced the
aspects of matter.

.................... which states that the wave and particle

a) Complementary principle b) Chain principle

c) Quantum confinement d) None of these

What is the de Broglie wavelength of (a) an electron accelerated from rest
by a potential difference of 54 V?

a) 167 mm b) 12.21nm

¢) 0.167 nm d) None of these

Calculate the expectation value <p,> of the momentum of a particle trapped
in one-dimension

a) |1 by 0

gl 3 d) 4
A particle is moving in a one dimensional box of width 10 A°. calculate the

probability of finding the particle within the interval of 1 A" at the centre of
the box and its least energy

a) 0.1 b) 0.2

) 1.2 d) 1.8

An eigen state of an observable represents the state of the wave function for
a certain

a the eigen value b  the wave value

¢ The orbital state d None of these



58.

39,

60.

61.

62.

63.

64.

65.

The energy distribution of the linear harmonic oscillator is.

a) Continuous b) Constant

c) Discrete d)  Equally spaced

Which principle prevents the angular momentum ‘L’ from having a definite

direction?

a) Pauli’s Exclusion principle b) Normalization condition

¢) Correspondence principle d) Uncertainty principle

Special theory of relativity treats problems involving

a) inertial frame of reference b) non-inertial frame of reference

¢) non-accelerated frame  of d) accelerated frame of reference
reference

According to Galilean transformation which one is invariant?

a) Velocity b) Length
c) Acceleration d) Position

A spaceship moves by you at a high speed. Compared to how they would
appear to you if the spaceship were at rest, objects on the spaceship:

a) appear longer, and have greater b) appear shorter, and have greater
mass mass

c) appear longer and have smaller d) appear shorter and have smaller
mass mass

Length contraction happens only

a) perpendicular to direction of b) along direction of motion
motion

¢) both parallel and perpendicular d) neither parallel nor perpendicular
to direction of motion

The path of a particle in space-time is called

a) wavelength b) lightline
c) worldline d) Pathlength
The smallest portion of the lattice is known as.. ..

a) Lattice structure b) Lattice point



66.

67.

68.

69.

70.

71.

12,

73

¢) Bravais lattice d) Unitcell

The coordination number of a simple cubic structure is........
a) 8 b) 6

c) 10 d) 12

For Bragg’s reflection by a crystal to occur, the x-ray wave length A and
interatomic distance d must be

-----------

a) A>2d b) A=2d

c) A<2d d) A<2d

The reciprocal lattice to an fee lattice is..............

a) An fcc lattice b) An SC lattice
c) A bcc lattice d) Bothaé&b

When no electric field applied, the distribution of electrons in conductor is
(o) (R nature

a) Antisymmetric b) Symmetric

¢) Random d) Undetermined

The current output of an ideal current source is. ... ....

a) zero b) constant

c) dependent on load resistance  d) dependent on internal resistance
A semiconductor that is electrically neutral has .........

a) no majority carriers b) no free charges

¢) no minority carriers d) equal amounts of positive &
negative charges

In a semiconductor diode, the barrier potential offers opposition to only......

a) majority carriers in both b) minority carriers in both regions
regions

c) free electrons in the N region  d) holes in the p region

A zener diode is used as........
a) anamplifier b) a voltage regulator

¢) arectifier d) a multivibrator



74.

13,

76.

1

78.

79.

80.

81,

82.

The output current for common emitter configuration is

a) Base current b) Emitter current

¢) Collector current d) None of these

The voltage gain of a transistor amplifier increases as=-----«-=--rm---
a) Ac load resistance increases.  b) Ac load resistance decreases.
c) Inputimpedance decrease d) Inputimpedance increases
The RC coupling is used for ~---ovee-- amplification

a) Voltage b) Current

c) Power d) Frequency

The final stages of multistage amplifier uses---—------

a) RC coupling b) Transformer coupling

c) Direct coupling d) Impedance coupling

The gain of an amplifier with feedback is known as ------ gain.

a) Resonant b) Open loop

c) Closed loop d) Differential gain.
Negative feedback is employed in —---m-eeememee-

a) Oscillators b) Rectifiers

c) Amplifiers d) Transistors.

The voltage gain of an emitter follower is -~--sse--

a) Much less than 1 b) Approximately equal to 1
c) Greater than I d) Zero

An oscillator employs ~====n=nm-- feedback

a) Positive b) Negative

c) Neither positive nor negative  d) A &B

With zero volt on both inputs, an Op- amp ideally should have an output----

a) Equal to positive supply b) Equal to negative supply voltage
voltage

c) Equal to zero d) Equal to CMRR



83. The input offset current equals the
a) difference between two base b) averageoftwo base currents
currents
¢) collector current divided by d) productoftwo base currents
current gain
84. The common mode voltage gain is

a) smaller  than  differential b) equal todifferential voltage gain
voltage gain

c) greater than differential voltage d) infinity

AN gain
(&j In harmonic oscillator energy eigenvalue E n is..... (n=0,1,2,3........ )

a) En=(ntho o+Va b) En=(nt)hw 0+ 2
¢) En=(ntheo o*) d) En=(ntha n

86. R.M.S value / Average value
a) Form factor b) Phase factor
c) Frequency factor d) Correction factor

87. Imms= I max
a) 707 b) 12.12
c) 0.707 d) 11.07

88. Which one of the following is one common method of making pn junction?
a) Contacting b) Pasting
¢) Alloying d) Doping

89. What is the key factor for achieving faithful amplification?

a) proper high signal collector b) minimum base-collector voltage
current

¢) minimum collector emitter d) maximum amplification factor
voltage



90.

91.

92.

93,

94.

95.

96.

97

98.

The input and output currents of all the three transistor amplifier

configurations are

contains

a) out of phase b) in phase

¢) 1n 180" phase shift d) In 90 phase shift
The decimal equivalent of Binary number 11010 is

a) 26 b) 36

c) 16 d) 23

The binary equivalent of (FA) 16 is

a) 10101111 b) 11111010

c) 10110011 d) 10100001

The NAND gate is a universal gate because it is used to produce
a) AND b) NOT, OR

c) only NOR d) all the above

In theory of Compton effect, the scattered radiation
) components.

a) One b) Two

¢) Three d) Four

Einstein’s photoelectric equation is

a) hv-hvo=eVy b) E=eVo

¢) E=mc? d) E=hv
Coulomb’s law can be deduced from

a) Ampere’s law b) Gauss’s law

c¢) Ohm’s law d) Lorentz law

The OR gate performs

a) Logical multiplication b) Logical subtraction
¢) Logical addition d) Logical division
Apply De Morgan’s theorem to X =(4+ B)C

a) A+C b) B+c

¢) ABC d) 4B:c




o9,

100

In a crystal a plane cuts intercepts of 2a,3b and 6¢ along the three
crystallographic axes, then the Miller indices of the plane is.............

a) (231) b) (321)

c) (123) d) (236)

Ampere’s theorem is valid only for .........

a) changing electric fields b) equal amounts of positive &

negative charges
c) time-varying fields d) steady currents
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10.

1.

12.

13.

e N CICE

i
a)  cos3m+isindir b)  cosi+isin-
p 2

C)  COSTI+isinTr d) cos2m+isin2m

raehel WHIRTOT (D24+2D+2)y=0, y(0)=0 y'(0)=1 ST T Frariofad &
a) y=e>Xsinx b) y=eXcosx
c) y=e*tanx d) y=eXcos2 X

Haehe HRLOT (D2+5D+6)y= eX el [qLT HHTaroleT §,

a)  efx b) €' =%

T2 12
c) ¢~ dy e

12 12
—1%5 SATHAT z=0 CET T FAEAN §
a) 1,z 72 by 1,z_2

2 4 48 3 4 48
9 L.z d) 1,z 72

2 8 48 5 5§ 48
i Afea ST im war g

i 3 3

A=2 4 7

3 6 10
a) 3 b) 4
c) 2 d) 1
Wl f(z)=cotz &l z=0 UX ¢ ¢
a) gare Ay faestorar b)  3GLIH [qererurar
C)  WTEIRUT g d) el @ e ¢

Teh Sifeel Boled f(z)= - R AR Y| Rt & @ sl ar s gg 27

z(z+1/2)cos(zm)

a)  f(z) # z=0 3 z=-1/2 W ATA Y ¢ b)  f(z) & z=-1/2 W@ Sfe r ¢ar §
©)  f(z) ¥ qur Mfe & eid ga & d) f(z) Ay WA YA



14.

16.

17.

18.

14

20.

21.
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22.

23.

24.

25.

26.

20,

28.

C)  WHY 3Ry d) g

T sl e ), e e e o sl I e wed B

a) 2x108m/s b) 33x10tm/s
c) 3x108m/s d) 4x10'm/s
3T T T Ueh IETET0T

a) recaTeR YT e b) [ECURELH

¢) T aer d) ey aer

STe QAT GedHTeT & &f THRT e aleer eaaa O TS §, <l 3 37T datf & ofer ot aror

___ ®larg

a) 90° by 120°

c) 180° d) 45°

5 kg Geu# et &7 a1fd & 0.2 s 7 65 & 15 cm/s deF He & faw .. 3t gfade ser
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