PHYSICS

SECTION-A
) 1. Afeww £_Ol (l)] &
. The matrix (_ol ?J is : &) sxfafdaT (Hermitian)

a) Hermitian
b) Skew Hermitian
C) Symmetric

d) Unitary
2.

In spherical coordinates, the
coordinate curve (¢ curve) due to the
intersectionof r=c;and O =c;is a
a) straightline
b) circle
C) semicircle
d) Curve
Binomial distribution may be 3.
approximated by Poisson distribution
if
a) nislarge, pislarge
b) nissmall, pislarge
Cc) nislarge, pissmall
d) nissmal, pissmall

z3 z® 4.

. Theseries Z = S+ 57 = =

represent the function
(a) cos z
(b) sinz
(c) coshz
(d) sinhz
If y; & y, are the solutions of 2" order 5.

differential equation and y;* and y,"
are their derivatives, then the
Wronskian is given by
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6.

7.

10.

11.

Which one of the following functions
is odd and periodic?

(a) cos x

(b) cosh x

(c) sinx

(d) sinh x

The vector perpendicular to the
surface U, V.2F ¢, wherecisa
constantis:

(a) V&

(o) V)

(c) ¥
do
@

What is trajectory of projectile
motion?

a) linear

b) parabolic

c) elliptic

d) circular

Which one of the following is true for
inertial frame of reference?

a) non-uniform velocity

b) Newton’s laws holds

c) uniform velocity

d) both (b) & (c)

What will be the angle between two
velocity vectors after elastic collision
of two equal-mass particles?

a) 45°

b) 60°

c) 30°

d) 90°

Which one of the following is true for
the eccentricity (e) of an elliptic orbit?
a) e>0
b) e<0
c) e=0
d e=1
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12. Which one is the example of non-
central force?
a) nuclear
b) gravitation
c) electrostatic
d) all of these

13. What will be total area of closed
surface?
a) zero
b) positive
c) negative
d) infinite

14. Homogeneity of time leads to
conservation of
a) kinetic energy
b) angular momentum
c) linear momentum
d) total energy

15. A spherical body cannot roll on
a) aroughinclined surface
b) asmooth horizontal surface
¢) asmooth inclined plane
d) arough horizontal plane.
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16.

17.

18.

Section B

Light is incident on an air- glass
interface at angle 30°, with the
electric field component normal to the
plane of incidence. The reflection(r)
and transmission(t) amplitudes are
[the refractive index of glassis = 1.5]
a) r=0.24t=0.76.

b) r=0.76t = 0.24.

¢ r=0.76,t=—024.

d) r=-024t=0.76.

An object positioned at 10 cm to the
left of a positive lens is imaged 30 cm
to the right of the lens. Where will the
image appear and it’s nature if the
object is now moved so that it is 2.5
cm from the lens?

a) Virtual, erect, magnified and
located 3.75 cm in the front of the
lens.

b) Real, inverted, magnified and
located 3.75 cm in the front of the
lens.

C) Virtual, inverted, de- magnified
and located 3.75 cm at the back of
the lens.

d) Real, erect, magnified and located
3.75 cm in the back of the lens.

A double convex lens has radii of 5 cm
and 20 cm, thickness of 2 cm and
index of refraction 1.5. Find the two
principal points and focal points
respectively.

a) 0.12cm,-3.4cm, 3.2 cm.

b) 0.27cm,-1.1cm, 8.2 cm.

c) 1.6cm,2.3cm,1.2cm.

d) 2.3cm,1.9cm, 0.6 cm.
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19.

20.

21.

22.

Two sheets of flat glass plate of length
30 cm are separated at one end by a
spacer of 0.3 mm, thus forming a
wedge shaped thin film. How many
fringes will be obtained under normal
illumination with wave of wavelength
300nm ?

a) 20.

b) 50

c) 1,000.

d) 10,000.

A Michelson interferometer is
adjusted to give a fringe pattern of
concentric circles when illuminated by
a light of wavelength 700 nm. How
much must the movable arm be
moved if 100 fringes are to emerge
from the center?

a) 0.035 mm.

b) 0.07 mm.

c¢) 0.14 mm.

d) 0.7 mm.

Light of wavelength 500 nm is
incident on a single slit of width

0.5 mm. The ratio of intensities of the
second secondary maxima to the
central maximum is approximately

a) 25%.

b) 12.5 %.

c) 4.8%.

d) 1.6%.

A rectangular horizontal hole of size
0.25mm x 0.50 mm in an opaque
screen is illuminated by a light of
wavelength 500 nm. The diffraction
pattern is cast on a screen in the focal
plane of a positive lens of focal length
2.5 m. The central maximum is
a) arectangle of size 5 mm X
2.5 mm.
b) two squares each of size 5 mm X
2.5 mm.
C) two rectangles of total area
5mm x 2.5mm.
d) dark.

19

Tl olc oI wicl & ofF TS 30 9910 ©
TP BR 3T 89 TR 0.3 Feiiier & Ww
TR TP Joak & 3BR Tdell fhed 9 <& 8
sad fea RS ot afe 59 9=
AT BT axreed 300 fAefiier I yaifvg
fopar < 2

%) 20
) 50
M) 1,000
¥) 10,000

20. ATSHod SATARIOTATE & qIer e

21.

22

700nm (TsTUH) & YT & ThITAT
fopar ST 8 A1 I8 P icRe Adhdl ATHR
P BRS §9aR Tl 3 &I fdhar
AR fhar ST =1fee Ife d-= I 100

RS B 399 SRS BRAT B |

#F) 0.035 A=
@) 0.07 A=
) o0.14 A
") 0.7 A+

Uy dETeed 500 nm &7 0 5 fHowo
ArsIe B T Ffore W g=diee fhar Srar g
Do FRTT F dbs Thsd FRAT B
SIS BT U T &

F) 25 %.

@) 12.5 %.

M) 4.8 %.

) 1.6%.

& HYREAT TP F saraR smaR &

0.25mm x 0.50mm afos ve
TATEET 500 TAUH & YBTY I Yh1Nd fhar
ST ® fagdq e aifSifed o9 & wiea
oTH TS 2.5 XBI UR BRe Il & |
P Afrpaq 2 |

%) S5mm X 2.5 mm. THR HT TH
Aadl

) ar=ldl 5mm x 2.5mm NMHER*
T AH |

) iﬂ'ﬂWSmm X 2.5mma&gr
|

) 3rERTI




23.

24,

25.

26.

27.

A human eye of aperture 4 mm and
focal length 15 mm is looking at a star
emitting light at wavelength 500 nm.
The angular resolving power is (in
seconds)

a) 0.

b) 0.05'.

c) 0.5

d) 5.0"

The electrostatic force between two
electrical charges is minimum when
they are placed in:

a) air.

b) water.

Cc) Vacuum

d) Glass

Under which of the following

conditions Coulomb’s law is NOT

applicable:

a) When charges are static and placed
in water.

b) When charges are static and placed
in magnetic field.

c¢) When the charges are moving
relative to each other.

d) The Coulomb’s law is applicable in
every condition.

The electric current through a

capacitor when connected to DC

supply is:

a) Zero always

b) High initially and then decreases
with time

c) Low initially and then increases with

time
d) Negligible

The units of dielectric strength is:
a) Vm

b) Cm™

¢c) vm!

d Cm
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28. The energy density associated with

29

30.

electric (ug) and magnetic field (uy) in
an electromagnetic signal are related
as:

a) up =uy

b) ugp <uy

C) ug >uy

d) No such relation exist

. As per Faraday’s laws of

electromagnetic induction, which of the
following is essential condition to obtain
induced e.m.f.?
a) Relative motion of coil and
magnet.
b) Change in magnetic flux linked
with the coil.
c) Both of the above.
d) None of the above.

The value of self inductance of a long

solenoid:

a) Depend upon its length.

b) Depend upon its diameter.

c) Depends upon both of above.

d) Do not depend on length or
diameter.

28. T e d e TFa & fasrelt (ug) 3R

Yh1T & (up) F T 3 Fil Gefed &
T ug =uy
Wug < uy
Mug > uy

) IRTFT A T FE T8I

29.ﬁgﬁgﬁmm$m$mﬁ$

IR, AT A A ETHIE ura 3 &
fog @9 <f smawe wd IR '

F) R AR gaF F amdar A

@) Gahr TR & WIY 31§31 9aTe A
qRad|

M) I F N

) SRFT A T RS TR

30. T o9 solenoid & ATcH TSSO &

'F!\FEI':

%) ST TS T i FTA B
) 5US 0 W AT FA 2
M IR F A WA FAT R
o) saTE I1 e ) v At ¥



31.

32.

33.

Section C

An inertial frame is the one which is

a) Accelerated

b) Decelerated

C) Moving with uniform velocity or at
rest.

d) May be accelerated, decelerated or
moving with constant velocity

An object of rest mass of 1 kg is moving
at 99% of the speed of light. It’s
measured mass is

a) 10kg

b) 3.5kg

c) 7.1kg

d) 15.5kg

In photoelectric effect, the energies of

the electrons emitted from the metal

surface are

(a) independent of the intensity of the
incident radiation

(b) depends on the intensity of the
incident radiation

(c) independent of the frequency of the
incident radiation

(d) independent of the wavelength of
the incident radiation

34. The de Broglie wavelength, 4 is

proportional to

(a)

(b)

(@
1

d —
()\/E

&y nl‘,_\hjll—\

35. The minimum amount of energy

required to ionize a Hydrogen atom
in n=2 state is

(a) 13.6 eV

(b) 3.4 eV

(c) leV

(d) 5.6 eV

31. TH ASAT FA A A TH ST

32.

33.

&) calRd [Auarrere
LG ISIMEREE
) AT 9T & 1Y AT aiRer

") dsil Yuarere | Svaarere a7 fARaR 37 @
AT TA TET B |

1 fhell & 9%g UHN @l T F 99 uferd
A I & 2| TP WR AT ST ©

%) 10 fFar
@) 3.5 fFear
M) 7.1 et
) 15.5 fpet

photoelectric Wﬁ,ﬂﬁiﬁmﬂ'

AT STl Y FalT §

(%) "= fAfRTor i dgar F Tad7

(@) T fafHTor Y digar ) iR
FIATE

(1) wrea fafdor #r smgfea it Faax

(&) Tt fafehTor Y qier 3e & ¥aaq

34. 3 Broglie aaTe ey, *mm%

1
(a) E

(b) =

EZ
(c) £

1
d) ——=

JE

35. FlT T FTAH T T FTE TSIl TIATI

U7 FATAT FIA & fIT n = 2 state &
aTF §

(&) 13.6 eV

(W) 3.4 eV

(3T) 1EV

(1) 5.6 eV



36. In the probabilistic interpretation of
wave function, |w|2is

(a) probability amplitude
(b) average amplitude
(c) probability density
(d) one always

37. In quantum mechanics, the
expectation value of a dynamical
variable is defined as
(@) Instantaneous measurement on a
system

(b) Mean of measurements on a
system

(c) Median of measurements on a
system

(d) Average of repeated
measurements on an ensemble of
identically prepared systems.

38. The expectation value <x> of a particle

trapped in a 1D box, L wide, is (for
n=1)

(@) L/4

(b) L

() 2L

(d) L/2

39. Mass of electron is
(A) 0.511 MeV/c?
(B) 1.022 MeV/c?
(C) 0.511 keV/c?
(D) None

40. Proton and neutron is made up of the
following combination of quarks
(A) uuu and ddd
(B) uud and ddu
(C) ddu and uup
(D) none

41. The lifetimes of nuclear excited states are
generally in the range of
(A) 10°-10"s.
(B) 10°t0 10%s
(C) 10" to10*’s
(D) none

36. TRV HARE || & W sarear #
() WHTIAT HTIATH
(@) 3t 3
(31) 9TTRASAT geled
() FRATTH

37. ﬁf&'ﬂ'mﬁ, Teh dynamical WA IFAE
& Hed & T F R R g
(F) TH YOITel UR dlchifaie ATT
(@) TS JOTTell 9T ATT T Mean
(3T) TS YOI 9 ATT T Median
(&) §ag oHIR yomi g Y gahgl oX giera
a9 1 3itwal

38. 1 31 91T H TS T Y expectation value
(x) 3Falte & Aea, saF Y, (for n=1)
@)L/4
(@)L
(M) 2L
(mML/2

39 FAFEIT &7 4R & |

(F) 0.511 MeV/c’
(@) 1.022 MeV/c?
(1) 0.511 keV/c>

(&) S 8T

40 Wrete 3R 7yl Famt & farafaf@a
TNST G TATE
(%) uuu 3R DDD
(@) uud 31T DDU
(an) pou Ak uup

(&) S 8T

41. 1TR?TI"'{T_;3?'!‘IT1%T-|'states & ST Frer Y AATH
IAIRTWEE
(&) 10°-10"s.
(@) 10° t0 10°% s
@) 10" to 107 s

(&) S 8T



42.

43,

“cand ®oare

A) isotopes

B) isobars

C) isotone

D) no relation between the two

P

Which of the following can be detected
in a magnetic field

(A) X-rays

(B) B-rays

(C) y-rays

(D) infra-red rays

44. The nucleonic interactions on the

45,

nuclear surface are
(A) isotropic

(B) anisotropic

(C) homogeneous
(D) none

Dead and recovery time of GM counter
is of the order of

(A) 100 ps

(B) 100 ps

(C) 100 ns

(D) None

2. 4c 3o §

(F) ITFAERT
(") isobars

(9T) isotone

(&) QAT & I FIE Faer Tgr

43faFe & O e &1 v gahrg &1 A g

AT ST AT
(F) TFAY

(@) B-rays

(3T) y-rays

(&) SWT-Y3 fahvor

44, WTUIW 9 nucleonic interactions %

(ep) isotropic
) anisotropic
(31) WSATCAT
(1) ¥ =TEt

45 SieH FER o 7 IR IR TATF

MU HY 377$ &
(%) 100 ps
&) 100 ps
(37) 100 ns

(€) Y 18T



46.

47.
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Section D

Which one of the following transition in
hydrogen atom showing the emission of
shortest wavelength of photons.

a) n=1->n=6

b) n=6->n=1

c) n=6->n=3

d n=3->n=6

____subshell contains only one orbital.
a) 5d
e) 6f

f) 4s
g) 1p
There are orbitals in the
second shell.

a) 1

b) 2

c) 4

d) 8

Which one is the correct value for spin
(g) factor?

a) %

b) 1

c) 2

d) 0

The Lande factor (g) for the level 251/2
is

a) 0

b) 4/3

c) 2/3

d) 2

Molecular rotational spectra lie in
region.

a) radiowave

b) Visible

c) IR

d) Microwave

Which one of the following is true for
Raman scattering process?

a) inelastic scattering

b) elastic scattering

¢) induced dipole moment

d) both (a) & (c)
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53. Raman spectroscopy is applied to know

54.

of materials.
a) chemical bonding
b) conductivity
c) doping
d) all of these

Determine the output voltage of an op-
amp for the input voltage Vil=150uV,
Vi2=140uV. The amplifier has a
differential gain of Ad= 4000 and the
value of CMRR is 100.

a)145V

b) 45.8 V

c) 4.58V

d) 0.458Vv

55.Which one of the following is not a

strong bond?

(a) Covalent bond

(b) van der Waals bond
(c) lonic bond

(d) All of these

56. Coordination number in Face centered

57.

cubic crystal structure is-------------- .
a)4

b) 8

c)12

d) 16

Fermi energy level for n-type
semiconductors lies----------------- .
(a) At middle of the band gap

(b) Close to conduction band

(c) Close to valence band

(d) All of these

58. Which of the following are the

properties of superconductors?
a) They are diamagnetic in nature
b) They have zero resistivity

c) They have infinite conductivity
d) All of the above
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59. The h+k+l value for BCC crystal structure

is

a) Even

b) Odd

c¢) Both (a) and (b)
d) Unmixedhkl

60. The reciprocal lattice vector is inversely

proportional to----------

a) Lattice spacing

b) Square of lattice spacing
c) Lattice parameter

d) All of these
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