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The booklet contains OMR sheet and having two
seals. Candidates will first open the booklet by
removing the seal at the top to get the OMR sheet.
Second seal will be removed two minutes before the
commencement of the examination.

Before starting the Examination, the candidate must
write her/his Roll Number in the Question Booklet
and the OMR Answer Sheet; in addition to putiing
signature at the places provided for the purpose.

This Question Booklet consists of this cover page, and
a total 100 items. Use Blank pages available at the
end of Question Booklet for rough work.

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

Use black/blue ball point pen to darken the circle,

See the following illustrations.

Hlustration:

1. Thesumof20and 12is

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

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

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

The OMR Answer Sheet must be handed over to the
invigilator by the candidate before leaving the
Examination Hall,

Keep OMR Sheet straight. Do not fold it.

All questions are compulsory, each question carries
one mark.

Use of calculator/mobile/any electronic item/
objectionable material is NOT permitted.
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Please note that in case of any confusion, the question printed in English will be considered final.



51.

'52.

53.

54,

Let u(x, y) = x+ %(x2 + %) be the real
part of analytic function f(z) of the complex
variable z = x + iy. The imaginary part of f(z)
is:

Xy

a
b, x

b3

y
y TRy

o

The Fourier transform of the derivative of
the Dirac &-function, namely 87(x), is
proportional to:

a. 0

b1

ik

Sink

o o

The radius convergence of the Taylor series

expansion of the function

1
x -
Coshi) around 0,

is:

a. T
2
b. 1
T
d 0

1 3 2
The matrix M ={3 —1 0 | satisfies the
0 0 1

equation:
a. "MP+M?* - 12ZM+10I=0
b, M -M2— 1OM+101=0

c."MPAM+12ZM+101=0
d M+M-12M-10I=0
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51. M EIRE u(x, y) = X+ -;—(xz + y* )R = z

= x + iy & Redpuvrens werr f(z) w0 swafie s R
f(z) =1 wreafie wrT R

p

xy

=3

X

Y
d y+xy

. T -theym % sgea = BitR wu, sty 6/(%),

TOh FETITA

¢, “ik
d.~Sink

. X =0 3ITE-9TF BeieT 1/({Cosh(x)) & oy Suft

Arar F1 izag 3fgwre:
a T
2
b. 1
i
d 0
1 3 2
J:‘—’i‘f;’:&‘\trM=(3 -1 o)mﬂmwﬁ#gw
0 0 1

AT
a “MP+MZ-12M+10I=0
b. M -—M?-10M+ 10I=0

c. M3+M2+12M+ 10I=0
d M +M—-12M-10I=0

T
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55. i

The eigen value of matrix (_ 1 1 ) is

equal to:

+1

b. Oandl

c. Oand+2

d land2

. _ Z . e e

56. The residue of f{z) = [Z o at infinity is:

a 1

b. -1

c. 2

d -2

57. The integral _f;’ ® —1-:‘;—2-135 is equal to:

a. w2
b, 2=n
c. w2
d 2=

58, The Legendre polynomial Py(x) has:

a. n zeros of which only one is between —1 and

+1
b. nhas zero between 0and 1

c. {2n-1) real zeros between —1 and +1

d. no real zero between 0 and 1

59.

The value of integral fgo e Jo(x)dx is:
4. —rt
Vit aZ
b 1
c. V1 + a?
(1+ a)
1-a

s, :ﬁr@w(jl —11) T eigen 1T SRR Brell

14

&

a, *l1

b, 031
c. 03T +2
d 132

56. 31T UK (2) = —————FAT AT

57.

(z —a)(z—h)
a 1
b, -1
c. 2
d -2

ETADC) fozg 2 e

1+ sin%@
a. w2
b, 2=
c. w2
d 2
58, AIog TEUE Pu(x) H T

a. n oI & a0 U -1 3R +1 H A=
g

b, nHoIM1FTTEIE

c. -13T+1 ¥ (2n 1) IEATAS YIS

4 03T 1 & @ =S areafas g el

. GRS AW [ e [y(x)dx &

1

a.
ViteZ
b. 1
c. V1 + a?
(1+a)
d T




60,

61.

6.

63.

The Fourier transform function f(t) = ¢™* .
is:

5
a.

s2+a?
a
b wra
c. sCosax
524 a2

4. afosax
52+ aq?

Six similar coins are tossed for large'
number of times. Calculate the probability for

the most probable combination:

a. 1/64
b. 63/64
C.~5/16
d. 11716

If the standard deviation of the Poisson

distribution is V2, the probability for r =2 will
be:

a. L
el
b 1
e
c. 2
e?
d 8
s
Every finite group G of order n is

isomorphic with a subgroup of symmetry

group S,. This statement is called:
a. Schur’s Lemma
b. ' Lagrange theorem

c. Legendre theorem

=

Cayley theorem

60.

61.

62.

63.

BRI FUTOT eed f(t) = e §:
5
& T
a
b &
C'M'sCosax
" s2tal
d. aCos ax
52+ g2
T A TAFRT B 99 T i 3o
ST ¥ aey genfaa Taeter i SHTEer v
ITOTAT &<
a. 1/64
b. 63/64
c. ~5/16
d. 11/16
AT Iy det & ATS W V2, & ar
r = 2 T YTiEar gl
a. L
e?.
1
b 2
2
c- e_z
8
d =
heT n T Uik IRTAT THg 6 THATI grar

& o aafAf 99g S, &7 w3 dlan
T & T HI FFT AT &:

A TR elFAT

b. oldeT 2ARE
c. Wy WA
d. T 2ARH




64.

A body falling freely in vertical direction '
under the effect of gravity is acted upon by a

coriolis force due to which it gets deflected .
towards:

a. North .
b. South

C. West

d. East

65. How many kilowatt hour of energy will be -

66.

67.

68.

released when 2 kg of matter is transformed
into energy?

a. 5x10"kWh

b. 5x 10"kWh

c. 5 x 107" kWh

d. 5x 10 kWh

The relation between recoil angle o in -
laboratory system and scattering angle 0 in
centre of mass system is given by:

a. 200=180"-0

b. 200=180"+8

C.\200=90"-90

d. 20.=90"+6

For a conservative system, Hamiltonian is:
a. H=T-2V

b. H=T+2V

c. H=T-V

d H=T+V

If eccentricity, ¢ = 0 and total energy, E = .

—Bk*

5z » the shape of the orbit will be:

a. Hyperbolic
b. Parabolic

Circular

d. Elliptical

64.

65.

66.

67.

68.

TECATHYOT & 3T F elgad & & Fae

w0 & e arer SR W AT o @
T T ST ¥, T wRoT I e A 3R
RaftT e g

"2 Trel ugrd S Ferr F SEoh W e

fereltane € ST Herd gofi?

2 5% 10" RFeEe 6
b. 5x 10! freligie HE
c. 5x 107 fralaE g
d. 5x 107 fFelae ge

FRieTRIen SOl #F gegh o 3R
G YOTIR o g 3 ehIotel o7 & e
weer fem I &

a. 20=180"— 6"

b. 20.=180"+0

C.\20.=90"— @

d 20=90"+0

Teh Feldied wotel & fore, TfeciaasT &
a. H=T-2V
b. H=T+2V
¢. H=T-V
d H=T+V

af 3ee, & = 0 3R T Fofl, B = L
3{ifee &7 3R gem:
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69. The distances of two planets from the Sun
are 10 m and 10" m, respectively. The ratio

of time periods of the planets is:

a.

b.
c. 10v10
d. V10

—
Rk
=

il

70. The Hamiltonian is given by H

1 (JZCPZ + 2ypg + zqz); the value of g is:

a. *P
2

b. xp+yg
c. —{xp+yq)
d +2)g

71. The potential energy of a particle under '
the action of force is U= 3x2 + 2xZis:

a. 6x+4x

b. —6x —4x

C. —6x-+ 4x

d. 6x —4x

72. The Lagrangian of a system is given by:

a L=T+V
b. L=T-V
c. L=2T+V
d L=2T-V

73. At what speed should a clock be moved so '

that it may appear to lose one minute in each

hour?

2.7 % 10" m/s
5.4 x 10" m/s
2.7 x 107" m/s
d 54x107 m/s

g P

o
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69.

70.

71.

72.

73.

& & Tt fr g swoAen: 1013 Few 3R
1012 FET & TG T THY TR &7 30T &

geelma H = %(xp2+ 2ypq +
2q2)EFRT AT AT &; ¢ ol H1+T &

a. xr
2

b. xp+ygq
¢ ~{xp+yq)
d (y+2)q

el I T3haT & dgd T T @ TReufas
FATE U =3x% + 222 %

a. ox+4x

b, —bx —4x

c. —bx + 4x

d. 6x—4x

e YUITell &1 SaieTae fohder aT Rur siam &
a~L=T+V

b. L=T-V
c. L=2T+V
d L=2T-V

U UL I R AT § YA AT afen
9 Uede € H ek [HAe1C I AT H Gah?

a 2.7x10"m/s
b. 5.4 x10"m/s
c. 27x107"m/s
d. 54 x107m/s




74.

75.

76.

77.

In free space, Maxwell equation is:

a. VxE=10

b. VxE=10

¢ TxB=-2
d —ﬁx§=—%€-

A rectangular piece of dielectric material
is inserted partially into the {air} gap between
the plates of a parallel plate capacitor. The

dielectric piece will:

a. remains stationary where it is placed
b. be pushed out from the gap between the plates

c. be drawn inside the gap between the plates
and its velocity does not change sign

d. execute an oscillatory motion in the region
between the plates

Which of following potential satisfies the l
Laplace’s equation?

A x24 y? — 2z°

b, x%—y? — 222

c. x%-y*+ 222

d. x%2-y? — z2

A double slit interference experiment uses

a laser emitting fight of two adjacent v, and v,
(vi < vz). The minimum path difference
between the interfering beams for which the

interference pattern disappears is:

[

2(v, —v1)
c
b- ; (VZ‘I' V1)
c
C.
2(\'2+ V-_L)
C
d. (Vz —Vi )

74.

75.

76.

71.

el TS 3, AT GHIAT &
a. ¥xE=0
b. VxE=70
— - aﬁ
c. R s e
VxE o
= = ..,..‘?_E
d VxB= P

uF FHAK TeE HETRT T worel  ofrd (@)
3rq #F WIdggA TETY H TR AR GRS
3 & F gren e §1 Bt dw e

2. SiET TET el & gl TR war g
b, cirel & S Ay wE § I} gl fGar
ST

c. el ¥ & frws & e dier Srer € 3R
&% o1 & TRE 718l giaT &
d @t F 9w F &9 F & g afd

GG CT

PrrmafEa & & Sl o &1t aeed &
TN Y HIT L 67

a. x*+ y?— 2z°

b. x% —y?2 — 2z%

c. x%-y%+ 22°

d x%2-y? — 22

SFr-Trdy ST el 3 A 3T vi
3 va (v1 < v2) T VTR ScHTEH ShER el 3TTaT
e SIaT ¥ ETa8T ST dTel atAl & S
=R 9y 3R Sas T eraay Yot
T B AT &

[~

a4,
20v, —v1)
c
b. (Vz‘l' \.'1)
c
[ —
2(vy+ vy)
g —

(Vz _vl)



78. The first excited state energy of one

dimensional linear harmeonic oscillator is:

1
a. Ehw
3
b. Ekw
e Shw
2
d. #Hw

79. If L, and L_ are angular momenta raising '

and lowering operators, the correct relation is:

a Ly= Lyt il
b, L= Ly~ iL,
c. B=1%+1%

d. I2=]2 - L%,
80. The energy of a one dimensional linear
harmonic oscillator in its third excited state is
0.1 eV. The frequency of vibration is:
a. 29x102Hz

b. 3.9x 102 Hz
c. 6.9x10%Hz
d. 29x 102 Hz
81. The average life-time of a nuclear state is .
about 107%! s, The uncertainty in the energy of
that state is about:
a. 107197
b, 10717J
c. 10712]
d. 10173
82. The commutation relation of L? with its z-
component is:
a. [L4L]=0
b. [I%L]=ih

c. [13L,]=-h
d. [ L;]=ihL
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78.

79.

80.

81.

82.

v 3T R gt 3ieeley v agenr
FATSE 37T Sl 6

a E ka)
b ghw
c. 5

5 fw
d. fw

i L3R L_ S0l T9er &7 Jge 3R gee
arel HaTES §, al Te! Tae &

8. Ly= Ly+ il
b L= Ly iL,
c. IZ=I%2+1L%
d 2=15-1%

v T I g 3EeieT S Ry
FATIT TCAT H Fat 0.1 eV & F9T Y Hiaadr §:

a. 29x 107 Hz
b. 39x10"%Hz
c. 6.9x10%Hz
d. 29 x 102 Hz

wmmmaﬂmsﬁ?ﬁmmﬂ
107 s Bl 39 TSy A Felr # I REdar

FINHE:
a. 1071%)
b. 1071]
c. 1072y
d. 1077

L2 ST 5 2-STeT 3 T TOCROT T

a. [131;1=0

b. [L% L ]=ih
c. [L2L,]=-ih
d. [Z%L,]=ihL




83. Pauli’s spin matrices satisfy commutation

relation:

84. Consider a system whose three energy '
levels are given by 0, & and 2¢. The epergy level
¢ is two-fold degenerate and the other two are
non-degenerate. The partition function of the
system with B = 1/kgT is given by:

a. ebe4 2P

b. 1+2ePe

c. 1+ePrree

d. (1+efey?

85. Which of the following are not the

Maxwell’s relations?
a. a_r) = _(_Qﬂ
(aV s aV)S
as ap
EE)T B (EF)V
c. (?_T.) (EK)
dPJg as/p
&),~ G
T/ p aP/p
A Carnot’s cycle operating between Ty = '

500K and T: = 300K produces 1 kJ of
The heat

Ii

86.

mechanical work per cycle.

transferred to the engine by the reservoir is:

a 21007
b. 12007
C. 250017
d. 1300J

20

g3.

84.

85.

86.

e Roe ARG FEEYE W9y H ST
F o

a. [onoy] =2ih

b. [ax, oyl =2i0,

c. |owoy

4 |onoy] =2ic

T GO oY AR #Y e A Sel
TaX 0, ¢ 3 2e AT Ew 1w §| Folt TR e O
& 7 O ¥ 3 37 & IR-afed Bl B =
ke T 3 AT TECH o1 et G et
ZaNT T ST §:

a. ePe 4 2P

b, 1+2ePe

c. l+ePeter

d. (1 +ePey

et § ¥ S Aaade & 1Y A6 &2

a (.EE - Eﬂ)
av/g av/g
b. (?i) - é‘,ﬁ)
av/r arly
c. (?1) = (_a_z)
8P/ g a5/p
d. 3_") = (f’?ﬁ)
ar/p er/p

T1 = 500K 3R T2 = 300K & &< Teled dTell
T FEATE TR U e 1 k) T FE Hr
21 ReTdT2R GaRT Sofel T geaiand ST &

a. 21007
b. 1200171
c. 250017
d. 1300




87.

88.

9.

90.

91.

If m.* and my* are the effective masses of
electrons and holes, respectively, near the
corresponding band edges of an intrinsic
semiconductor. At a finite temperature the
position of the Fermi level:
a. depends on my* but not on m.*
b. depends on m.* but not on my*

depends neither on m.* nor on my*

d. depends on both m.* and my*

If the peak output voltage of a full wave
rectifier (FWR) is 10 V, its d. c. voltage is:
& 636V
b. 318V
c. 100V
d 707V

The best resolution that a 7 bit A/D
convertor with 5V full scale can achieve is:

a. 3937mV
b. 2937mV
c. 1937mV
d. 4937mV

The CORRECT statement for a common

emitter (CE) amplifier circuit is:

a. There is 180° phase shift between input and
output voltages

b. The output is taken from the emitter

¢. There is no phase shift between input and
output voltages

d. Both p-n junctions are forward biased

If maximum conserved time is 32 ps, the
clock frequency of a 6-bit A/D converter is:

a. 2MHz
b. 4 MHz
c. I MHz

d. 0.5MHz

87.

88.

&9.

90.

91.

Ife e 31l rdemees & dog ¥
AR & UTH e m.* AN my* Solergial 3
Tl & werrdl oAl 21 Ue uRfAa ave =
9T AT T Fr et

a. .mh*WWW%aﬁﬁmc*Wﬂﬁ
b. m* I I el § A my* AT
c. Fd m* YT 3T T & my* IR AN FIAT R
d. me* 9 3T my* g R AR FEar g

afg oo g9 UFeHERR (FWR) FT 4%
313 dleest 10 V §, A SHT d. c. et &

a 636V
b. 318V

c. 100V
d 707V

s5v guT 41T atelm 7 f9e A/D Feacl Tl
3reaT RATeIRIT UIed &Y Hehell §:

a. 3937mV
b. 29.37mV
c. 1937mV
d

49.37 mV

Teh WA U (T1S) TFIelisRR aihe

& forT g8y 2 &

a. gAY 3R IMBeyedicesT & dre 180° s
Rre g

b. 3M3eqE TRE  feram Sar &

¢. BAYC AR I3y dlecs o are Bl TOT
qeeld el &

d. ST 9Y-Us SEI BIas TS &

e, 31ae 08T 9AT 32 us §, af 6- &

A/D T T Tt T IgRY §:

a. 2HIAMEES

b. 4 AIMEEST

c. 1HIMEEST

d. 0.5 e



972. The separation between the energy levels

03,

94.

of a two-level atom is 4 eV. Suppose that 5 x

10% atoms are in the ground state and 8§ x 10*

atoms are pumped into the excited state just

before lasing starts. How much energy will be

released in a single laser pulse?

a.
b.

d.

48]
961
24]
12

If the fine structure splitting between the

27P3;; and 2%P3; levels in the hydrogen atom is

0.40 cm™, the corresponding splitting in He*

will approximately be:

a
b.
C.

d.

6.4 cm!
i.6cm™
0.8 cm™

64 cm™!

A perturbation Ve, = aL? is added to the
Hydrogen atom potential. The shift in the

energy level of the 2P state, when the effects of

spin are neglected up to second order in ‘a’ is:

a.
b.
c.

d.

2ah? + a’h?
2ah?

0

ah? + 3h*a?

95.  When a magnetic field of strength 0.3 T is

applied in a normal Zeeman Effect, the

Zeeman shift introduced in the 660 nm

spectral line is:

1% 102 m
12x 1072 m
8x 1072 m

6x 1072 m

22

92.

93.

94.

95.

&Y-FeR 3 T & Fol Fol o ard hrgli 4 ev
A HITAT fF 5 x 102°qwgaxﬁ?ﬁ3aawﬁ
3R 8 x 102 WA 1 ARer & 87 F SF
Uger 3Tad HaEAr # U Rear sar g U
IR ToH F Bt T Hore B

a. 487
b. 967
c. 247
d. 1217

AfE ErgIete THIV] H 2295, 3T 2P T
¥ o RrenTora ges €T 0.40 e '8, T He™
# G TaHTSTsT SoTeeT ghem:

6.4 cm™!
1.6 cm™
0.8 cm™

64 cm™t

o ®

e

o

TF RISUA Vper, = al? T EIBZIST
GRATU] &7 3 STST ST | 2P Jarel & it
T # Sgeid, o9 R & weral o ‘2’ H gay
S g% U R ST &

a. 2ah’+a’ht
b. 2ah?

c. 0
ah? + 3h*a?

s

S TTHEY SUHTA Effect 3 0.3 T &7 diehc
I YARIT &1 NI ST g, 660 nm
quiehafiar T & Q& & 7S AT vk &

11 % 10%m
12x 1072 m
8x 102 m

d 6x10"m

IS

e



96. The splitting of spectral lines of atoms, ions 96. Fatee ey a7 Fr 3ufeufe 7 s

and molecules in the presence of strong 3T 3R 3113‘;31‘; #r guimHEir Y@t & r
electric field is: CEICOES
4. Zeeman Effect a. Zeeman Effect
b. Stark Effect b. Stark Effect
€. Paschen-Bach Effect ¢. Paschen-Bach Effect
d. Hall Effect d. Hall Effect
97. The one dimensional wave function is 97, wF HERE T Wed ¥ x) =
. . 2nx
given by . {c sm( L ) foro<x< L} eaRT R e
csin(—)for0<x<L 0 for . x=0
¥ (x) = L
0  for x=0 1 x T 38T A &
The average value of x is:
a L a. L
b. 12 b. L2
¢ L/3 c. L73
d. 1? d 12
98. The ground state energy of a particle ' 98. Teh JATHT 3eiel &THaT aTel def H HiAd
confined in one dimensional infinite potential Tes T 1 STHET 3STAT 3T 10 eV a@‘l‘
well is 10 eV. The energy of a particle in SIS 3aEAT & U ST H FolT &
second excited state is:
a. 90eV a. 90eV
b. 40eV b. 40eV
c. 20eV c. 20eV
d. 160eV d 160eV
99, For the nth state, the degemeracy of ' 99. ath 37a¥AT & T gEFoA G{ATI] &l
hydrogen atom is: ST
2. n-fold a. w-3
b. n’-fold b. -
¢. n'-fold c.” n- I
d. n-fold d. n-3aT
100. The Lande’s g factor for s-electron is: 100. TY-Soelel & Tl Lande’s 51 & &
a. i a 1
b. 4 b. 4
c. 3 c. 3
d 2 d 2

23




