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1.

Given three vectors are-
_) ~ ~ ~
A=21+3j+k

=—i-2j-3k

I Wl

C=1+j-2k
These three Vectors-

A. obeyes distribution law of
multiplication

B. forms a triangle
C. are colinear
D. both (A) and (B) are correct

Which of the following differential
equations possess singular point at x =
0?

(I) Legendre

(IT) Bessel’s

(I1T) Hermite

(IV) Laguerre

A. (IT) and (IV)

B. (I) and (IIT)

C. (II) and (III)

D. (III) and (IV)

1. {3 agete-

_) ~ ~ ~
A=21+3j+k

i ~ ~ ~
B=-i-2j-3k
> A A ~
C=i+]j-2k
3 i At

A. TOF o foaroTenss - ot are st
e

B. U BeplvrsqmEars
C. HEa?
D. (A) 3R (B) eHi @t &

. = sraea gl A foRE x = 0 WX

fermere forg 27
(1) fierex
(1) s&et
(I1T) TS
(IV) AR

A. ()R AV) T
B. ()R UDHH
C. (ID) 3R (DA
D. (III) 3T AV) T
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o~

3. Which one of the following have 3. feafaRaa o foraw awer o1 mam 22
) ) .o
dimension of time? A LC
A. LC B. R
B. R L
L C. L
C. L R
R D. C
D. C L
L
4. , 11 4. 11
The eigen values of matrix - are- afewa - o AT éwsr%-
A. 1,0 A. 1,0
B. 1,1 B. 1,1
C. 1,2 C. 1.2
D. 0,2
D. 0,2
S. Fourier sin transform of function S. FIT sin (s%) F foTu B £ (x) — e X
f(x)=e"" for kernel sin (sx) is- T IR T T 2-

A. \/g(;) A 7 S
m\s®+a’ \/%(s2+a2j
B. \/E(Lj B. ) a
n\s? +a? \/%(s2+a2j
C. \/7[ S j C. ) S
Z 32+S2 \/%(a?_’_SZj

D. L( a j D. | a
Jrla? +2 Jrla?+s2
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6. The nature of Vector

A

N
B =(x+2y+4z)i +<2X-3y-Z)J
+(4x-y+22)lA< is-

Irrotational

Rotational

depends on x, y and z

o0 wp

Cannot be said

7. Residues of the function

f(z)= ! are-

(z + l)(z2 —1)

A.

-

»

B.

\o

NP

o | =

-

-

e

o | -

8. Ifthere is a scalar function
- A A N
d=r"where r =xi+yj+zk. Then
_)
V ¢ is equal to-
A. rlrn—2
B. —> n=2
C

. vl
nrr

D. nrn—l

n—1

A

(x+2y+4z)i +(2x-3y-z)]
+(4x -y +22)k Fw@ME-

A. i

B. HUff e

C. x,y 3Rzt Fars

D. gl T ST Hehell

6. AT
-
B:

k G f(z) = : & tSfregst
(Z+1)(22—1)
2-
|
4 4
B. 1 1
474
C. 1 1
22
D. 1 1
272

8. afy ¢ =" e st v B, et

S . -
r =xi+yj+zk.dd V ¢ SR -
+ pr2

A

B. —»
I’II‘I‘n2

C

- n_
1rnl

nrr

D. nrn_l
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9. Unit normal vector of
b= )<2yz-|—4xz2 at [1,-1,-1] 1s-
A. 6i—j-9k
N
B. 6i-j-9k
V118
C. 8i-j-10k
D. gi-j-10k

V165

10. 1
Inverse Laplace transform of 5

S"+a

1s-
sin at
a sin at

cos at

S0 wp

1 .
—sinat
a

10.

.

-1,—1] W= Xzyz+4xz2 ?ﬂaﬁz

e AT B-

A.

61— j—9k
J-4
61— j—9k
J118

81— j—10k

D. gi-j-10k

2

V165

1

> T SchH ATATE ST 2-

S"+a

oo w»

sin at
a sin at
cos at

1.
—sin at
a
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11. Match the List-I with List—II-
List—1

(a) Holonomic constraints

(b) Non-holonomic constraints

(c) Scleronomic constraints

(d) Rheonomic constraint
List —II

(p) independent of time

(q) expressible as equations
connecting position and time
co-ordinates

(r) depends explicitly on-time

(s) not expressible as equations
connecting position and time
co-ordinates

Choose the answer from the options

given below-

A. a—p,b—q,cr,d-s
B. a—q, b-s, c—p, dr
C. ap,b-s,c—q,dr
D. a-s,b—p,c—q, dr

. e 19 fae - 1w e R

fore -1

(a) BIANITHE Tfdser

(b) T B Fidarer

(¢) TN gfdsrer

(d) Tefer gfdse
e — 11

(p) THT 9T ATTRA L Bl

(q) Tefa v oo o fdstieRt @ o=
GH RN o &Y H oIk TR ST Eehd
H

(r) 9T W WY EY F M B 2

(s) Teufe ud amar & it @ s
YR o &Y T Ik 8] R ST
TehdT Bl

e fa o forepedt & & Wt I -

A. a—p,b-q,cr,d-s

B. a—q, b-s, c—p, d-—r
C. a—p,b-s,c—q,dr
D. a-s, b—p,c—q, dr

SPACE FOR ROUGH WORK / T& &1 & forar sre

E-20472-BY-MYN-ELE-0PHS

14 Set A



12. If the Lagrangian of a particle moving 12. us fodtr fewm & mifaam 6ot 61 s

in one dimension is given by 2
2 o g L=——-V(x),dr s
L =——-V(x), then the Hamiltonian 2x
2x -
is- A
)
A. -
l)(p)2(+V(X) 2XpX+V(x)
B. ;2
B. ;2 X
X_+V _+V(X)
x (X) 2x
C. 1.,
< lxz-i-V(X) 7< V()
D. ,2
D 2 Px
Pev(x) V)

13. In the o - particle scattering cross- 13. o - 1 YU IT=ae Ud TRl o -
section the number of o - particle T hT G \Hjﬁli?ich 2T <TRu-
scattered must be proportional to- (E hifola ot 1 St )
(E 1is the energy of scattered particle)

A. g2 A g?

B. E—l B. E_l

C. g2 C g7

D. E b E

14. For the Lagrangian given by 14. foq g i{fSTE o fofu STt

mi/.» ) A\ m .

L=—("+1°0")——, — (#2292 Y
> ( ) N L 5 (r +1°0 ) n

The generalized momenta are given ATT=ftehd AT T B-

by-

A. mi and mr?0 A+ m and mr0

B. mi and mrf B. mi and mr9

C. mi? and mr0 © i and mr0

D. mi? and mr?0° P mi*and mr’0°

SPACE FOR ROUGH WORK / T& &1 & forar sre
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15.

16.

A satellite moving in a circular orbit
about the earth has a kinetic energy
E, . What is the minimum amount of
energy to be added, so that it escape
from the earth?

A. E,
4
B. E,
2
C. E,
D. 2E,

A physical system is invariant under
rotation about a fixed axis. Then the
following quantity is conserved-

A. Total linear momentum

B. Linear momentum along the axis
of rotation

C. Kinetic energy

o

Angular momentum along the axis
of rotation

15.

16.

geeft % =R ST JATHR Hell § JH | Th
3umre il st St By 21 ATt S ohr
=IAH AT b1 B =fe forad Suwrg
qeaft & TATIH T Hoh?
A. B,

4
B. E,

2
C. B,

D. 2E,

e T2 3781 o qita: Ui hLdT 3311 U
s frrerrr srafiafda 21 df g s
i ofiferer i wfara gt

A. IO e e

B. =V 37e7 o afd: e da
C. Tferst st

D. =0 3787 o afd: Sivf dam
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17.

18.

Three particles of equal mass (m) are
connected by two identical massless
springs of stiffness/spring constant (k)
as shown in figure-

1 2 3
m m m

If x,X,, X5 denote the horizontal

displacement of the masses from their
respective equilibrium, the potential
energy of the system is -

A %k(xlz +x3 +x§)

B. %k[xlz +X§ +X§ — Xy (Xl +X3):|
< %k[xlz +2X5 + X5 —2X,

(Xl +X3):|
D.

1
Ek[xlz + X% —2X, (X; +X3 )}

A particle of unit mass moves in a

b
21~ wherea

2 b
X
and b are positive constants, The
angular frequency of small oscillations
about the minimum of the potential is-

A.

potential V(x)=ax

55

o0

B
C.
D

=X X

o0

17.

18.

TS THM S0 (m) % o 0T, &

SR Uk THTE e, foren e

e k €, § fou g fort o S1em S1e -
1 2 3

O O—vwwo— )

m m m

Qﬁ- X1,X2, X3 WWW%@
greafterta o &fast foreemaa sk siferd swar
2 a1 frerrar 1 feurfas et -

A. %k(xlz +x% +x§)

B. 1
Ek[xlz +X3+X3—X, (x +x3)]

%k[xlz + 2x% + X% —-2X,

(x +x3)]

D. 1

Ek[xlz +x% —2X, (Xl +x3)J

SRS SoAHT o Ush ShUT favfal

V(X)=ax2+i2 7, S&fa 3 b
X

YTCH IR 8| =Ia fave ot Reerfa &
B ST I R STafT 2rf-

A &b
J8a

B
C. 8%
D

8%
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19. Assertion (A) :- If relativistic

momentum of a particle is two times
its non-relativistic momentum, then its

NEYe

velocity is

Reason (R) :- Relativistic momentum

m.v )
p=—-"— while
2
Y
==
C
non — relativistic momentum
p'=m,v

choose the correct option

A. Both Assertion (A) and Reason
(R) are true and Reason (R) is
correct explanation of Assertion
(A).

B. Both Assertion (A) and Reason
(R) are true and Reason (R) is not
the correct explanation of
assertion (A).

C. Assertion (A) is true but Reason
(R) is false

D. Assertion (A) is false but Reason
(R) is true

19.

F (A) : Al forelt o T U Ga
IR SIS TRT T G &, T SEehT

én@ H
T (R) : SATUIHIT T
MoV _ Safe srmierhi g3

V2
-
C

p'=m,vzl

et ferehe T -

A. FIT(A) IRFHAT (R) ST &= E,
3T HTIT (R) AT (A) T Tl e
LT 2

B. %Y (A) 3THR (R) I Tl & W
TIT (R) U (A) ohl Tl SATRAT T2
LT 2

C. U9 (A) &l & 9 HNI (R) 7T &

D. &I (A) TAd & T FR (R) T 8l

p:
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20. Which of the following four equations 20. f=faftad = g 8 @ & a1

show that- TefiertoT 7 aiaT € -
© Thomgic feld mosamot ) <o v ot s e
(b) The electrostatic field lines Tahd! Bl
cannot form closed loops (b) feerdRra & Tt sie GREREE
> -
() $E-dS=-- Gl
€

© > = g

> - (D ¢E-dS =—

(I $B-dS =0 £,

(10 gSE.dZ}iifPE.dg (1) gS§~d§=o
dt

-> - d .2
> > d .~ - () $E-de =——¢B-dS
(IV) $E-ds :uosoagSE-dS +u,l dt

. > - d .o >

Select the correct answer using the (V) q')E dL =pg.e, acﬁ E-dS +p,l
codes given below' 9 R T S T ST e ) I
A. I and I respectively =5
B. II and III respectively s
C. IV and I respectively A FE LS
D. IV and I respectively B. shuT: 11 7RI

C. AT IV SR

D. A IV AR

SPACE FOR ROUGH WORK / T& &1 & forar sre
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21.

22,

The potential energy of the system of
two particles is given by-
-m n

v(r)=—+—

(0)-"F+5
Where 1 is the distance between the
particles and m and n are positive
constants. If the system is in
equilibrium at r =1, then 1, in terms

of m and n will be-

A. r03 _ %
B. r03 5 %
C r03 :4_n
D. r03 _ 8%

The magnetic field intensity vector of
a plane wave is given by

N
H(x,y, Z,t) =
10sin(50000t +0.004x +3oay).

Where a,, denotes the unit vector in y

direction. The wave is propagating
with phase velocity-

A 5%10*m/s
3%x10%m/s

B
C. _125x10"m/s
D. 3><108m/s

. S0l ATet ek ot Rearfast 3wt &t STt

2-
V(r)z_r—l;n+r£8
et i 35 < 61 81 9 m 3
TR feerish 2 afs v r =1, W
H@Wﬁ%?ﬁm@n%ﬂ?ﬁﬁ 1, sl HI
2T
A. r03 _ g
m
B.
r03:2 a
m
C. 5
D. 1‘03 :81
m

. Toh FHAS T hT TR &1 ATl oot

fear Strar B-

N
H(x,y,zt)=
105in(50000t+0.004x+30€1y).
rei 4, y e i g e B a3
T 3 HIOT ST ShedT ST BT

A 5x10%m/s

B. 3x10%m/s

C. —125x10"m/s

D. 3x10°m/s

SPACE FOR ROUGH WORK / T& &1 & forar sre
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23. A monochromatic electromagnetic

24.

wave in vacuum is incident normally
on a substance of refractive index 1.5.
The ratio of electric vector which is
reflected to that of incident wave is-

A.

B.

D.

O
N~ BN|—= W= |~

Three charges

(q; =~1uC,q;y =2pC,q3 =—2uC)are

positioned as shown. If q; and q, are

separated by 10 cm and q; and q5 are

separated by 15 cm. What is force on

q;?
q3

300 !

q1 q2
—0.69]+0.41
2.21+0.69]
0.691—0.22]
2.21—0.69]

S a w »

23. faata o el foegaesrhia @ 1.5

24.

SATSIdTh STt IeTd U SAeTerd Jatad grdt
2| TuEtdd forgld S T HATferd T |
3T B

A.

B.

D.

a
N~ A= W= N

i e

(a1 =~1uC,qp =2pC,q3 = -2uC)
fa@m e fot o feera 21 3T g @ik
qp A HIg 10T T q I qy
sfter sht g0 15 9l €1 q) T fohe
27

q3

30° !

q1 q2
—0.69]+0.41
2.21+0.69]
0.691—0.22]
2.21—0.69]

o N w
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25. The dispersion relation of a certain 25. U 0T FT foemur e g

wave is ® =vc’k? +m? where o is o =vc2k? +m? &t o FHviT STEh,
angular frequency, k is wave vector, ¢ I 39 IFT. ¢ THTIT FT T G4 m i
is velocity of light and m is constant. . ’ Co
The group velocity v of the wave has %TIHT’T%W:&’@W v # Feferfed o @t
the following properties- 2-
A. v—cask —0and A. voc SR k—>0 T v—c S&l
v—cask —>oo K —> o0
B. v—ocask —>0and B. voc & k>0 T v—> o0 &
v —> o ask - o k — o0
C. vo>0SE k—>0 T v— oo ST&l

C. v—>0ask—>0and

v —>oask > o k — . . |
D. v 0ask — 0 and D. v>0S@8k—>0Tdv—>c SEl
k >
v—>cask > o
26. The characteristic impedance of a 26. guTeft sheret 6t fafTe gldemen fft et
coaxial cable depends on- 2-
@ dTginr:;[;? of outer and inner 1) et 3R s 3 ST T
(IT)y Length of the cable. (1) e EIEI‘I'% a
(IIT) Logarithmic ratio of outer and (II1) ST 3R AfafEh T shT THITh
inner diameter and inversely as wqaw@w%aﬁqg{a;
the square root of dielectric e e 4|
constant. > q - A
(IV) Logarithmic ratio of outer and (Iv) ¥R = % g h T
inner diameter. SaRRIRIRRY
The correct statement/s is (are)- I DL (%)_
A. lIand IV A ISRV
B. Il and III B [l
C. LI, 1V
D. III only C. LI IV
D. %ad I

SPACE FOR ROUGH WORK / T& &1 & forar sre
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27. At the interface between two linear 27. 3 {Raeh wagd (SEeht WIeRdih ¢ 37
dielectric (with dielectric constants £, 2) % o< TTHE T ia%d ELRRCILY

g and g,) the electric field lines bend For 3 R st STaR 2w
as shown in the figure. Assume that s

there are no free charges at the wﬁ;gq-(qﬁ-gg;ﬁ IR B
interface. €
The ratio of <L is- W@W-
€
01 £
01 £
0, "2
0, 2
A. tan0,
A. tan0, tan 6,
tan 0, B. cos6,
B. cos6, cos 0,
cos 0, C. sin6,
C. sin6, sin 0,
sin 0, D. cotf,
D. cot6, cot0,

cotO,

SPACE FOR ROUGH WORK / T& &1 & forar sre
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28.

29.

Which of the following expression for
%
a vector potential A does not

represent a uniform magnetic field of
magnitude Balong z-direction?

A.

%
A =(0,B(x,0)
B. -
A =(-Byy, 0,0)
27 27
D. A —[Boy Boy
2 7 27

Energy levels of 1-dimensional
Harmonic oscillator in Quantum
mechanics are-

A. 1)
n+— |hv
2
B
ijhv
2
C. (n+1
A
D 1
n+5j/hv

28.

29.

et 1 2 @ wor wfee i A
% TeTq 2 — =TT & UeF §H e &1
fSrent ufmmor B8 1 wfafferea 7€ st
22

A.
= (O, B()X, O)

B.
(=Boy; 0,0)

>l >l >l
I

2 2

D. Z _ (_BOY’ m’OJ
2 2
FaieH FitAehT | U forfia ermafd e &
Il &R B
A.
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30. Assertion (A) : Eigen functions of a

31.

particle trapped in a 1-D box of length
L are orthogonal to each other.
Reason (R) :

I;“P; (x)¥p, (x)dx = 0(for n #m)
Choose the answer from the options
given below-

A. Assertion (A) is false and Reason
(R) is correct.

B. Assertion (A) is correct and
Reason (R) is false.

C. Both Assertion (A) and Reason
(R) are correct and Reason (R) is
correct explanation of Assertion
(A).

D. Both Assertion (A) and Reason
(R) are correct and Reason (R) is

not the correct explanation of
Assertion (A).

Time independent Schrodinger
equation for free particle is-

A. 2
V2\|J+Tch—2m(E—V)\|/ =0

B. V2y + 87t2mE\|1 0
\Il h2 -

N 2mEy
h2

N 2mVy
h2

=0

=0

30. AR (A) : L’ TS o Teh STRATH

31.

ST T JUErd ShUT o ST el TER

e B

B (R) : [P (X)W (x)dx =0

(n # m o)

e fow T forereat # @ w2 ST -

A. FINHAT (A) A & T FR (R)
T 2l

B. JRTHI (A) 8¢ § W] T (R)
I

C. ANHAT (A) TUTFHIT (R) ST T
21 BT (R), ARTHT (A) T &=t
ST B

D. 3 (A) TUT HRT (R) SHT T
21 BT (R), AR (A) T &1
STEAT T 2

Uk Hh 3T o o Tt ST ST
TR BT
A 2
2 T m
\Y% \|I+h—2(E—V)\|I:0
B. 2
h
C.
V2w+2m]25\|] =0
h
D.
V2 2mV\|J ~0
h2
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32.

33.

A two — state quantum system has two
observables A and B. It is known that
A has eigen states |0c1> and |(x2>with

eigen values a; and a, resp., while B
has eigenstates |B1> and |Bz> with
eigenvalue b; and b, resp. and these
eigenstates are related by

3 4
|B1>=§|0t1>—§|0t2>,

4 3
[B2)=Slo)+5 )
Suppose a measurement is made of the

observable A and a value ais
obtained. If the observable B is now
measured, the probability of obtaining
the value b, will be-

A. 0.80

B. 0.64

C. 0.60

D. 0.36

The value of x-component of angular
momentum Lx will be-

A nl o a}

1" 0z Oy
B. n[ o a}

1|70z Oy
C. o

i o
D. 5o

1 OX

32. us fgsta Faien e i g afymr A

AT B B J1a © foh A o 1187 Hamd
|0y )T |auy ) & Toe e STmeT A
SHET: a, qUT a, &, STl B o ST
Sy |B, ) @ B, ) & fSreh @i
TS A SR b, 3R b, 8 ¥ 3FH
SFarETd FETTET Heifer &:

3 4
|Bl>=g|al>—g|0‘2>a

4 3
[B2)=len)+5lo)
T {36 TEft A 1 AT A 2, ITH ST

2| 37eT g B <1 W71 S, A1 b, 9T
Y RIT G9TeHT B2

A. 0.80
B. 0.64
C. 0.60
D. 0.36

. IV TAT o x-FZeh ‘Lx’° ST A BII-

Y-z

A.E_a 0
iz oy

o
»—A-lm

0. 2
A"

O @
»—.|m ,_..|3p
§)|Q) |
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34.

3s.

The state of a particle of mass m in a
one dimensional rigid box in the
interval O — L is given by the
normalized wavefunction

()= 2 Zon 2] Lm0

its energy is measured, the possible
energy outcomes and the average
value of energy are respectively-

A, p?  op? 73 h?
T pad ——b
2ml° mL 50 ml;

B-n? n> 19 b’
8mI? 2mL? 40 mr2

€ _h? 2w 19 b’
2ml2 mI? 10 mr2

Do n? 20 73 b’
8SmL? mI? 200 mI?2

<X|PX|‘P> is equal to-

O —-ih—

I -pr¥Y

(ITIT) Always 0

(IV) Always 1

Choose the answer from the options
given below-

A. Only (I) is correct

B. (I), (II) and (IV) are correct
C. (D), (Il) and (III) are correct
D. (I) and (IT) are correct

34.

3s.

ue foefir g ST H, m SS9 o Ueh U7
$T O — L a0t § e

¥(x)= \E(%sm(?}%sin(%jj%l

gfa shuT Sl ISt AT SITQ, o T et

qfETor S SPrEd Sl sHHeT: Bl

A n* 2n* . 73 b’
2mL? mI? 50 mI?2

B. p* 19 b’
8Sml2 2mI? 40 m1?

C.n® 2n* 19 b’
2mI2 mI2 10 m1?

D. n2 2n? 73 h?
smI2 mI2 200 m[?

(x|p, | W) s 2-

ov

) —ih—

(D -

(II) -P ¥

(1II) FT0

(IV) T 1

e faw e ferepedt # @ wEl ST -

A. FHad (1) TRl

B. (I), (IN) 3R (IV) @&t |
C. (I), (IT) 3 (117) wEr R
D. (1) 3 (1) T &

E-20472-BY-MYN-ELE-0PHS
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36. Match the following :
Column-1

(@) L +L3
(b) L-L+
(c) L+L-
(d) L
Column-II

(1) —h? ,1 i[sinei
sin© 00

L
sin” 0 6¢°
0 00°

2
cot? Ga—J

2
(D) —h? [cot6i+8—+i—+

o>

2
() —#2| cot Oi + 6_ + cot? 98—
o0 o°

00>

2
(V) —h? cot0 L O ;9
0  00°
2
cot? 98—2
o

A. a-1V, b-1I, c-1I, d-1
B. a-IIl, b-1V, c-1, d-II
C. a-IlII, b-1V, c-11, d-1
D. a-Il, b-1, c-1V, d-III

36. gafera Hifvme-
it - 1

(a) L +L5
(b) L-L+
(¢ L+L-

d) L
HieH - 11

1) -h? .1 i(sine
sin O 00

7
sin” 0 o>
2
I1) —h? cot0 L+ O 0,
0 00>
2
cot? 98—2
od
2 2
(IH) n? c0t9i+a—+cot Ga—
0  00° oy*
2
(IV) —i? cot0 L O ;0
® o0 0b
2
cot? 98—2
od

. a-lIl, b-1V, c-1, d-11
. a-lIl, b-1V, c-1II, d-1

S

A. a-IV, b-1I1, c-1II, d-1
B

C

D. a-II, b-I, c-1V, d-1I1
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37. The state of a one dimensional 37. s o strafa gifors i 3reree, It

harmonic oscillator as the STTET |n> T I g0
superposition of number states, n> , . o
' 1. 3 |¥)=—=[2) +~|3) & St 21 rferet hr
given by |‘P>:—|2>+—|3>. 2 2
2 2 GG R R e A | — ho B

The average energy of the oscillator in
the given state is ----- ho. A 18
A 18 8

0 B. 26
B. 26 8

3 c. 3
C. 3 2

2 D. 5
D. 5 2

2

38. If the partition function of a harmonic 38. U FATE QMferd STEsh! AN o &, 3Heh

oscillator with frequency ® at a I T W fI9=H % kT / ho 8, 39
temperature T is kT / 4w, then the TE F N s e Y ek st 2l
free energy of N such independent 2
oscillators is- A3 NKT
A. 2

%NkT B "
. . - kT log—f})

"~ kT logﬁ C "

c ; NKT logg

NKT logg D "
S ) " NKTlog—2

NkT log—m

2kT
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E-20472-BY-MYN-ELE-0PHS 22 14 Set A



39. A system consists of 10%* atoms at

300 K. If there is no interatomic
energy in the system then its total
internal energy will be-

A. 1.24Kk]
B. 124]

C. 1240KkJ
D. 12.4kJ

40. A cubic meter of atomic hydrogen at

0°C and at atmospheric pressure
contains about 2.7 x10%°
number of these atoms in their first

excited states (n = 2) at 0°C will be-

(I) About 1 atom in every 1088 is

atoms. The

39.

e Fehr # 300 K amqmr o 1024 gy
2, gfe T § Siqraaniiash el =g &t
at et STfafes it arfi-

A. 1.24k]

B. 1247

C. 1240kJ

D. 12.4kJ

. 0°C T TV BT o $ohTS T HIT

8 9T T 2.7 x 10% 9 21 5o

IS ST (n=2), 0°C T TCATI[AT T
T B
(1) 0°C I T IIST ST H T

in its first excited state at 0°C. 1 gegmor gt 10188 geamoq
. 25 . D ) D
(I) With only 2.7x10"" atoms in (1) 38 T 3 2.7 %102 qaoratt
our sample, all of them are in F;ﬁ 3 a‘%
their ground state. qE (T et S !
(ITI) No. of excited atoms is 10! (I10) B%ﬁ?WTHTU\I\?'ﬁ ¥ g 102! Uil
Select correct options from these - ﬁmﬁﬁwwﬂﬁﬁ_
A. TandIII A, 1TS I
B. TandII B. 1T II
C. III only '
D. I and I1I C. e Il
D. I T III
SPACE FOR ROUGH WORK / T% &% & fora siire
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41. Select the correct statements from the 41. 7 1§ el o g -
following:- () o7 o o Bt & e sTaye
(I) Metals are the systems that w2

contain degenerate Fermion gas. .
(II) Many dead and dying stars fall (IT) a@qﬁ“ﬁ@‘iﬁw ey oft

into the category of degenerate AW BT 716 st 207 § 317 &)

Ferinlon gas. () He? S aTts Tifer i1
(I10) He. qbeys Bose Einstein T T

statistics
(IV) He® obeys Fermi Dirac statistics (V) He® et feues wifterht =1 arem
A LILIV A
B. L IIL III A, LIL IV
C. LIL1II, 1V B. L 1IIL, III
D. IL III, IV C. LIL I, IV

D. IL I, IV

SPACE FOR ROUGH WORK / T& &1 & forar sre
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42. Big bang produced a radiation which 42. form S o et TET a4 TafeRtor S

is doppler shifted to longer f3T%e Bt o1t qTeed o 9Ty 3T IHhT
wavelengths and today has a spectrum SutsFT FTfte Rt 919 2.7 K 3 Treee
corresponding to that of a black body < . o
27 K. %l%rﬁ»‘mésaﬁﬁﬁmmﬁﬁw
Select correct answers from the W—*ﬁﬁﬂﬁﬁ
following statements about this (a) ST qUTeEd 3TaTTh & H BT =Tied|
radiation :- i
b) I8 ATaed IS8 W sl =-cd HeaH
(a) Its wavelength must be in the I.R. ®) :fa's’ 11 s
. .1l mm
region. . :
(b) Its wavelength at which the (c) SEehT TIeEd HTgshlae & H Bl
energy density is maximum will (d) STehl qhTee g9 & § grfi|
be 1.1 mm. .
A. (b) T (c)

(c) Its wavelength must be in the

microwave region. B. (a) T (b)
(d) Its wavelength must be in visible

region. C. (d)#=
A. (b)and (c) D. (b)Td (d)
B. (a) and (b)
C. (d) only

D. (b)and (d)

43. A negative Joule-Thomson coefficient 43. T FHICHS S[eT UTHH TUTTeh ST 8

implies- A T HE
A. decrease in pressure .

B. increase in pressure B. Wﬁaﬁz
C. increase in temperature C. mﬁ?’c‘%
D. decrease in temperature D. a9 4 &t

SPACE FOR ROUGH WORK / T& &1 & forar sre
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44. Under equilibrium conditions the 44. FrEETEET H A9 T T FWIUE & aref

thermodynamic variable associated Hraig 98 TR =< ST I &1 ST
with black body radiation at 5 ®
temperature T, which reduces to zero .
is- A. Tl
A. Entropy B. ToHRITES Heh Sl
B. Helmholtz free energy C. firsq o et
C. Gibb’s free Energy ”
D. 3
D. Pressure
45. The free energy of a photon gas 45. AT V H HIfd B T8 36 qd Sl
enclosed in a volume V is given by 1

F=—s VT 2 sefa s FRaiw 2 0 T
— TF T qIIHE &, B 9 T TEHH

1 :
F= —gaVT4, where a is a constant

and T is the temperature of the gas. a1 BT
The chemical potential of the photon g
gas is- A. 03
A. 0 (zero) B.
B. 4 SavT?
- Zavr’
C.
C. 1 laT4
" —aT? 3
3 D. avt?
D. avr?

SPACE FOR ROUGH WORK / T& &1 & forar sre
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46.

47.

Arrange the following discoveries
with reference to their timeline in
chronological order.
(I) P. Debye improves on
Einstein’s theory of specific heat
(IT)y Max Planck states his quantum
hypothesis
(III) E. Fermi & P. Dirac introduced
F. D statistics (Fermi Dirac)

I, IL, 111
I, I, TII
1L, 1, 11
D. 11, 1L, T

0w >

If the ratio of the concentration of
electrons to that of holes in a

) .7 )
semiconductor is E and the ratio of

the current is 7/ 5 then what is the

ratio of their drift velocities?

46.

47.

=T @ISt ot SR @ISt o I o AT 0

FHIATSHHTTEI SAErd Hi-

(1) Y. feag @ SAigedq i fafvme s

foegia o dene

(Il) UH. wAieh ohl FATCH TIEReHT

(1) 3. wHf ua oY, fewer g wHt et
gifereht e

I, 10, 111

I, I, III

III, I, 11

I, II1, 1

S awp

~

forelt arefarretes H SeigeT o Bl o Higdl

T ST % B QAT IThT g3

A /4 ®, 7 3 ST S
STAT <RI BT
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48. Pure silicon is simultaneously doped 48. yree Tt 7 1020 gy ufe o9 9 1t

. : 20
with boron to a congentra‘uon of 10 £t Tizar & 91T & SR e 7 %101
atoms per cubic centimeter and the
phosphorous to the concentration of :'E””\a' gﬁq:rﬁq”f bl |5l T .
7x10" atoms per cubic centimeter. ME" P T g'\i T ﬁﬁ' e SIKEZRE
The number of holes per unit volume Uhieh TG Bl oh! H&AT ST fohaT
in pure silicon will be approximately - T
A. 10?0 A. 1020
B 19

0.7x10 B. 0.7x10"

19

D. 19

3x10 D. 310!

SPACE FOR ROUGH WORK / T& &1 & forar sre
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49. The output characteristic of a bipolar

junction transistor is shown in the
following diagram.

In the diagram different regions of
operation are labelled as I, II, III and
IV and named as

(a) active

(b) cut off

(c) saturation

(d) breakdown

A

Ic

49.

ferelt fegrar Sterer gifsreet s
Ffirererforer asn fed o foer A wefifa R
HaTeAd o forfi=T &t s

(a) GF

(b) F-3HTH

(c) UqH T

(d) SIheTH

&1, 11, 111, 1V 3/ Fafeea feram mam 2

A

Ic

< N Vee |« >l Ve
I 11 I 11
Choose the correct match Hﬁﬂﬁmﬂﬁa|
A. a-1II, b-1, c-1I, d-IV A. a-IIl, b-1, c-11, d-IV
B. a-l, b-III, c-1I, d-IV B. a-I, b-111, c-1I, d-IV
C. a-IIl, b-1V, c-1, d-II C. a-lIll, b-1V, c-1, d-11
D. a-l, b-II, c-III, d-IV D. a-1, b-11, c-III, d-IV
50. For operation as an amplifier, the base 50. rrarels o w9 H foRHt n-p-n ZifereeT &
of n-p-n transistor must be - ST T 3ok 3T hl-
A. positive with respect to the emitter A IS F O ST S
B. negative with respect to the
emgitter P B. ScHsieh o GTUT FKMCH: BIFT &R
C. positive with respect to the C. HUTES & G GTcT SHT 21|
collector D. QJST%WQTBBHTEBITHI
D. at zero potential
SPACE FOR ROUGH WORK / T% &% & fora siire
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51. In the given network of AND and OR 51. feuTTw AND d9T OR & 42 H, F

gates, F can be written as- Wgﬁm_
XO_D@— o]
Xp— X5 XTB """ " X —D@ig .....
_________________________________ X;
—_ In-1 "
X X, F X n- - -

A XXXy X, + XX, X,
+X,X5.. X, + X,

B. X X;+X,X;5+X35Xy
+o+ X1 X,

C. XoX5+XXy+...+X, 41X,

D. XpX;X3..X,_1 + X, X5Xs...
X1 + X2 X + X

A XXX, X+ XXX
+X,X5.. X, + X,

B. XXj+X,X;5+X5Xy
+o+ XX,

C. XpX5+X Xy +..+X,4X,

D. XoX;X3..X 1 + X, X5Xs...
X1 + X2 X + X

52. Which of the following are/is true in 52. SRUITcHe AW ST o faw § 31 |
case of negative feedback amplifiers? I 9T FYT T 82
(I) Stability of the amplifier

(1) 3TTereieh T feerar e

decreases.
(IT) Distortion of the amplifier (IT) 3”5‘|ii |5<‘=|:r fere V' &l
decreases. (III) AT THHA (FATg9) rail
(II1) Noise of the amplifier decreases. (IV) 3TTaedeh 6T e wiers T
(IV) Bandwidth of the amplifier
decreases. A. I, 19T IIT
A. 1, T and IIT B. L IIdqurIv
B. I, IIand IV C. LTIV
C. Lllland IV D. IL I @ IV
D. II, IIl and IV
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53. The fermi level of an intrinsic
semiconductor is pinned at the centre
of the band gap. The probability of
occupancy of the highest electron state

in Valence Band at room temperature,
will be-

A. Zero
B. Somewhere between zero and half
C. half
D. one

54. Given then Op-Amp configuration in
the figure below, the value of Ry
required to produce a voltage gain of
—100 is -

R¢

2.2kQ
Vout

Vin

480kQ2
220kQ
440kQ
110kQ

35. Uncertainty distribution is used for-
A. Analysis of multi sample data
B. Analysis of single set data

C. Analysis of both single and multi
set data

D. Cannot be used for analysis of
either multi set or single set data

. fordlt a1iafien srd=meter o wHT 3911 TR Rl

e 3faua & e # fafyya forar e R)
FHL % d19 I IS S o IIdq &

D. T

. & T FeETER Op-Amp Stf¥femame

HTER T — 100 o Sl ATH & HATTTH
R, feraar gmm?

R
—WW

2.2kQ
Vout

Vin

480kQ
220kQ
440kQ
110kQ2

. JAffaraar feraor skt s ferar SiTaT @:

A. T §FI STeT e § Toretyor 74
B. THd SFIS STeT He o forgersor &

C. Tohd U9 A Q70T ST €1 a8 oh
1T He o fargereor 7q)

D. THS U T Tohed U SF9A o
[ERSE R
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56.

57.

Relation between shift operator E and
backward difference operator V is-
A. E-1

V=——
E

B. V=(E-1)

First order differential equation is

given as j—y =f(x,y) where at
X

X =Xg, ¥ = Y¥o. The solution using

second order Runge-Kutta method for
step size h =x,,; —X,, is written as
ky +k,

2
Hene k; and k, respectively are-

A £ (%0,¥n)s F(Xns1s Vo)
B. hf(Xy, Yy )> B (Xp,¥n ) +1

C. hf(xn:Yn)’hf(Xn+h’yn+k1)
D. hf(Xn,yn),hf(XnH’YIl)

Yn+1=Yn t

56. {39 T E 3 dohas =T AT

V o i< gFey 2
A g EoL
E

V=(E-1)

" oW hifS SR FHIRTT ?:f(x,y)
X

ﬁﬂTW%IWXzXOQTyzyO kx|
|1sS h =X, — X, WS- forfer =t
SYART L §U IYLH o I oh o forean
k; +k,

ST Y41 = Yo + T ky 3R
k, ShHRT: THI-

A (X0, Y0 ) F(Xpets Yoe)

B. hf(xy, ¥y )s hE (%, v, )+1

C. hf(Xn,yn),hf<Xn+h>Yn+k1)

D. hf(x,,y,), hf (X410, ¥n)
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58.

59.

Newton’s Raphson method is used to

compute a root of x2—13=0 withx
= 3.5 as the initial value. The
approximate value of x after first
iteration is-

A. 3.455
B. 3.677
C. 3.666
D. 3.607
The components of a quantity A

follow the transformation law in two
coordinate system as

_ox"

ox¢
The quantity A is-

A" A%,
A. ascalar
B. a contravariant tensor

C. acovariant tensor
D. atensor of rank 2

58.

59.

x* —13 = 0 % U T T T FH &
fore e Yo farfer ahr Swe, X %
SR A x = 3.5 % @1y foha ST 2

¥ AT o S8 x 3T SAIATAA A -

A. 3.455

B. 3.677

C. 3.666

D. 3.607

TfIT A o 31994 31 1 A1feae goredt &
_ <M

afead frm A“:%A“ T I

X

L 2l

afst A e A e

A. 3fam

B. i@ 36X
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60.

61.

If (x1,¥1), (X2, ) and (x3,y3)are
three points such that-
(Xz _Xl):h and (X3 _Xl):2h The

Simpson's % rule provides the value

of integral of a function passing
through three points and between limit
X; and X5 is obtained as-

A. h

g(}ﬁ +Y2 +Y3)

B. h
E(Y1 +2y, + Y3)

C. h
E(Y1 +3y, + Y3)

D. h
5(3’1 +4y,+y3)

The Jacobi’s form of the principle of
least action is-

A A[[H+V(q)]dp=0
B A[J[H-V(q)Jdp=0
CoafJ[L+V(a)]dp=0
D aAfJ[L-V(a)]dp=0

60.

61.

A (x1,¥1)s (X2,¥2) 3 (x3,y3) A
%ITS;QHW%%F (xz —x;)=h 3R

(x3—x;)=2h. ﬁmw%ﬁ?mﬁ X

R x3 % ot it forrgatt & e At
e o GHTRST T HTH YT BId 8-

A. h
g(}ﬁ +Y2 +Y3)

B. h
E(Y1 +2y, + Y3)

h
?(YI +3y,+Y3)

h
5(3’1 +4y,+y3)

Stehlsll o =AW ToRaT o1 HEaid 36 T
S

A Al J[H+V(q)]dp=0
B A[[H-V(q)]dp=0
CoAfJ[L+V(a)]dp=0
D Af[L-V(a)]dp=0
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62. S o 62. S
The PoissonBracket{ rl,|p }has %EWWW[ ri,|p }
the values- 1 W BT

H 1
(22,2 A e 1
where | r —(x +y 4z ) , wetlr|= x +y2+22)é,
N 1
2,.2 .2 A
p :(px+py+pz) J - 2 o) 2 %
p|=(px+p; +p3)
A |-l -
r||p A. |-
rp
B. t-p A
c 3 B. rp
D. 1 C. 3
D. 1
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63. A particle is moving in one dimension

64.

in a potential V(X) = —k’x* + 0?x?,

where k and o are constants. Which
of the following curves best describes

the trajectories of this system in phase
space?

N
N

The Lagrangian of a particle moving
in a plane S given in cartesian Co-

2 2

-y
In polar co-ordinates the expression
for the canonical momentum P,

ordinates as L =xy—x

(conjugate to the radial co-ordinate)
is-
A. isinO+rfHcos0

. tcosO+10sind

B
C. 2icos0O+10sin20
D

. 1sin20+10co0s20

63. U U7 Uk fawm o wrfemm 2 foren

fona, V(x)= k2x* + w?x2,8, Sk
3R o Frdis 81 375 © S 9T a5k el
SATRTYT H 39 fem & g 6T O} =ren
HAT 82

NS
7

. FHAA S H i T T TehahUl T T

fHeTient o SIS 39 TR 8-
L=xy-x>—y° Wﬁé‘ﬂiﬂﬁﬁ
ST HAT P, ¥ for e A
(et P, v i v i )
tsin®+rHcos0

fcosO+10sin0

2t cosO+r0sin20

S 0w >

£sin20+r0cos26
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65. For the given transformation 65. feu 7Y EieHor

(0 Q=pandP=—q ) Q=p3IWP=—

() P=qand Q=p () P=q3RQ=p

Where p, q are canonically conjugate &t p, q ST I =X 8, 3 fou Ty

variables, which one of the following ’ o ’

statements is true? SRR Hﬁé?

A. Both (I) and (II) are canonical A. (D) 3R (1) I SR &

B. Only (I) is canonical B. &ad (1) FAIFA &

C. Only (II) is canonical C. & (1) FAFhe &

D. Neither (I) nor (II) is canonical D. (1) 3T (11) FFewet §

66. Consider the following three 66. frforiad Tds At T foem -

independent cases : (I) T a fSTHeRT &S +q B TR

(I)  Particle a of charge +q F R ATV ﬁﬂﬁ:
moves in free space with o
constant velocity B (W& v << ST T H),
v (v <<speed of light) (II) =Tb ﬁﬂw A +q %ﬂ?ﬁ

(II)  Particle b of charge +q JTRIST H R oo ater 99 5 |
moves in free space in a () T& v AT Y i LT =l
circle of radius R with same (1) %07 ¢ FTE@hT AT —q & %8 (1)
speed v as in case (I). 1 e i e )

III) Particle ¢ having charge —
b g charge —q A 0 o g S i

moves as in case (II).

If power radiated by a, b and ¢ are P,, Py, P, shHs: &, 1 Tl ferehe o
P,,P, and P, respectively then- BITT?

A. P,=0,P, >P, A. P, =0,P, >P,

B. P,=0,P, =P, B. P,=0,P, =P,

C. P,>P, >P, C. P,>P, >P,

D. P,=P =P, D. P, =P, =P,

SPACE FOR ROUGH WORK / T& &1 & forar sre
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67. The group velocity of electromagnetic 67. forgra <srhl T T WG o7 Tl hITSTT

waves moving with phase velocity ‘c’ ST freqor arey fSeeT sTuadHiE ‘0’ 2 °
in dlsp‘er,s1've medlum of refractive el 3T “c° & TR T 2
index ‘n’ is given by-
A. c A. ¢
i dw L w
B. c B. _ C _
N ) dw
w WH+n——
w+n—
i dn | dn |
C. c C. _ c ]
I n | n+w dn
n+w-— P
i dw | dw |
D. c D. ¢
N 7 W
w n+w—
n+w-—
dn _ dn _

68. The potential which exhibit the 68. g fanra St oot o A W faryar &t fsfean
dependence of potentials on the ! Yef3fd AT B, FEdTdT °-
velocity of the particle is known as-

g pe A. Jfqe favg
A. Scalar potentials
B. Vector potentials B. fawr fowa
C. Lienard-Wiechert potential C. e - fomrd fanrer
D. Retarded potentials D. Hed fave
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69.

70.

The air filled waveguide, a TE mode
operating at 6 GHz has

E, =15sin (2&) cos (Ej
a b

sin(ot—12z)V/m

The cut-off frequency is-

A. 4.189 GHz

B. 5.973 GHz

C. 8.438 GHz

D. 7.946 GHz

Consider the operations
P:r— —r (parity) and
T:t— —t (time-reversal).

%
For the electric and magnetic fields E

ﬁ
and B which of the following set of
transformations is correct?

A. - > > -
P:E—>—-E,B—> B,
- - o -
T:-E—->E,B—>-B
B. - - - -
P:E—>E,B—>B,
- - - -
T:-E—->E,B—>B
C. - > - -
P:E—>—-E,B—> B,
- - - -
T:-E—>-E,B—>-B
D. - o - -
P:E—->E,B—>-B,
- - - -
T-E—>-E,B—>B

69.

70.

ga1 ¥ Wit dass, S ush TE Wi
6GHz W ™ a1 g, §

E, =15sin(2ﬂjcos(zj
a b

sin(wt—12z) V/m.

e AT I Bl

A. 4.189 GHz

B. 5.973 GHz

C. 8.438 GHz

D. 7.946 GHz

T SATIEH T fo=m i -

P:r— —r (AfEh) 3R

T:t—> —t (T9F 1 3A2E)

- -
forggd wdl Seehia & SR E W B %
fTT & |1 wuiawr g2 22

A. - - > -
P:E—->-E,B—>B,
- - =
T-E—>E,B—>-B
B. - - > -
P:E—>E, B—>B,
- - - -
T:-E—->E,B—>B
C. - - > -
P:E—->-E,B—>B,
- - - -
T:-E—->-E,B—>-B
D. - - > -
P:E—>E,B—>-B,
- - - -
T:-E—>-E,B—>B
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71. The state of a system is given by
|W) =d1)+2|d;)+3|¢3) where

| (I)l > >
set. The probability of finding the

system in the state |(|)2> is-

¢2> & |(|)3> form an orthonormal

Al
Jia
B. 5
Jia
C. 2
7
D. 5
7

72. Asymptotically the amplitude of the
scattered wave function is-

A. %f(e,d))
% (2n) 2 2 1(09)
= (2n)2 11(04)

P (2n)2 L £ (0.0)

71. U ot Y srere
[P) =) +2[d, ) +3|0;) B ST

72.

1),

(orthonormal) e g
foreH

e

A.

C.

D.

NSl 9o g‘ g‘
—] DN —_] —
N N

4) 3| ;) wifers

% [, ) srereen i frer 1wt

IGFeTEE T Y forell g3 T B
3T AT

A.

B.

~1(0.0)
(22) 72 L £(6.4)
(20)2 L 1(0.0)

(272 5 1(6.0)

SPACE FOR ROUGH WORK / T& &1 & forar sre

E-20472-BY-MYN-ELE-0PHS

40

14 Set A



73.

74.

The energy levels for a particle of
mass m in the potential V(X) =0 |X|

determined in the WKB
approximation.

V2 mf:\/ﬁ(x)dx =(n+%jhn

(where a, b are the turning points and
n=0,1,2,...) are-

_ 2
* E, = fima [n+lj A
"oladm 2

-2

B 3hm(n+lj4
" ladmU 2))

-2

¢ B o= 3hmo (n+l %
Tol42m 2)]

_ -2

R
Tol42m 2)]

According to the Dirac theory the
lowest energy of a free electron is-

A. Zero
2
B m,C
2
C. -m,C
D

. —00

73. fov@ V(x) =0 | x| H 550H m & T

74.

U7 T 311 T WKB M g1 faffa
[ERUS I

V2 mj.:\/ﬁ(x)dx :(n+%jhn

(S&Ta, b ﬁmﬁ%ﬁg (Turning points) ¥

TWn=0,1,2,...)%-

E =
" | 4Jm
2
¢ 3h7coc( N
E,= n+—
| 44/2m 2)]
2
b hmo ( lj 7
E,= n+—
| 44/2m 2)]
feleh eaid o STTHR U Hod geidg | ohl
~IqH 3911 gt
A. T
B. mOCZ
C. —m0C2
D. —wo
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7S.

76.

According to the Klein-Gordon
equation the energy difference of the

terms n‘ZSy and nzPy of the

2 2
hydrogen atom is for n = 2 is-
2
where o= —=
4m gych

A. 1
——0c4meC2

B. 1
——oc‘lrneC2

C. 1
——oc4meC2

12

D. 1
——a*m,C?

Which one of the following pairs is

correctly matched?

(a) Diamagnetism - Susceptibility is

positive

(b) Paramagnetism - Susceptibility
decreases with
increasing
temperature

(c) Ferromagnetism - Susceptibility is
Zero

(d) Antiferromagnetism-Susceptibility

is infinite
Choose the answer from the options
given below-

A. a

B. b
C. ¢
D. d

7S.

76.

FATEATTIEA FHIHTT 6 STTAR SIS
THTY o UG nzs% 3R nzP% EalcEl
33|r_c|'{(n=2)%1%|"l€ﬁ"'ﬂ:

D. 1 4

foret =t T o gpfer 22

(a) SfcEeehicd - eI GTCH
H

- EEZNISCINIE RS
& Y H BT &
(c) EdeehlT - arehrasiicral I &
(d) SfaeiiEdsee - SawRiierdr 3Hd &
el fa T forshedl § & | 3T -

A.

(b) AR
D\

o o0 o &

B
C.
D

E-20472-BY-MYN-ELE-0PHS
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77. Select the correct statements about 77. SASEAT GhHT o TN H HcF hed T fa-

phase transition- (1) ST kT THETS Te
(I) Phase transition takes place Frardt Rt # 2T )
under isobaric, isothermal ) .
conditions. (1) T ST ST HshuoT H ST
(I) In the first order phase Tg Tt R TEd 2
transition, volume and entropy (111) Teeia eife sraree wspmor & fise

remain constant. o
TS EREPREGIN
(II) In the second order phase . .
transition, Gibb’s function A feg e ferpe ﬁﬁaﬁwzﬁ-
remains constant. A. 1TEII
Choose the answer from the options

given below- B. 1T
A. Tand III C. Iwd Il
B. Tand Il D. L I TS 11

C. HandIII
D. I, Il and III

78. If L =800 - 0.705 T, where L is latent ~ 78. &fd L =800 - 0.705 T, ST&l L — 76 AT

heat and T is temperature, the specific Td — T — dI99H &, 919 shi fafere e
heat of steam is- i
A. Zero

- A I
B. Negative o
C. Positive B. FMcHk
D. Infinite C. gdtds

D. 3Wd
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79.

80.

Assertion (A) : Transformation of
ferromagnetic substance into
paramagnetic substance at curie
temperature is second order phase
transition.

Reason (R) : The transition in which
the density and entropy changes
slowly and at transition point the first
order and second order derivatives of
Gibb’s functions are discontinuous
and continuous respectively.

Choose the answer from the options
given below-

A. Both Assertion (A) and Reason
(R) are true and Reason (R) is the
correct explanation of Assertion
(A).

B. Both Assertion (A) and Reason
(R) are true but Reason (R) is not

the correct explanation of
Assertion (A).

C. Assertion (A) is true but Reason
(R) is false.

D. Assertion (A) is false but Reason
(R) is true.

Phase transition is possible even in

non interacting ideal-

A. Fermi gas

B. Bose gas

C. Both (A) and (B)

D. Real gas

79.

80.

AR (A) : T AT T ASITh T
TS} T ST vare # ufEd fadfr
TS STTEAT THHIT B

HTOT (R) : o HhuoT S o Ug Tt

efiX-ef st & e wshwor foig o e

et o T U Tt shife Staehetor

SHHYT: 3TEdd U8 Gdd 8id 2|

= fow g foreheat # € w2 ST -

A. ANFHAT (A) TUTHRT (R) ST T
2 qAT I (R), TOHAT (A) T &=t
T 2

B. 3T (A) TYUTHROT (R) SHT HeT
& T T (R), SR (A) Y w2l
T el B

C. 3fEhe (A) B¢ & T HRT (R)
A B

D. IR (A) 3 & T R (R)
T 2|

C. (A) W& (B)qHT
D. aTEdfeeh g
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81. What is indicated by the mean of a
system?

A.

B.
C.

D.

82.

It 1s an observation with maximum
frequency

Central tendency of the system

It 1s observation with maximum
error

It is variance of the system

What is the Fourier transform of the

following function?
f(t)ze_m; t>0

A.

=0;t<0
1
A+ o
o .
k—ztan (A—jo)

(2 —jo)

e—kw

x7 [—}‘_jm }
o’ A +20°

81. foreft JuTTeft AT ATEIHT RIT S91idT 272

A.

B.
C.
D.

IE IATIHRAT G JTeAT Tk
JEAFA ©

fereft someft <t et gfr <Rl geTiar @
T SAfehad e AT ST &
IE TUTTeAT <1 foreror 91 gwifar &

82. fHTIRET e T IR FHTALOr T 87
f(t) —e M. t>0

A.

=0;t<0
1
A+ o
o .
K—ztan (A—jo)

5 (2 —jo)

e—kw

x7 _A-jo
o’ A+ 22
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83. Match the signal with appropriate 83. Iy 3w (feams®) & et o1 firet

device. )
Signal e
I I A
(a)
(a) / E /
v
v
(b) I I A
(b) i
v
:
I
! ﬂj- I
c
v (c)
\Y
@
(d)
Vo V
0 Vo V
Device ~
(I) Ideal diode ST (TedT=H)
(I) Zener diode (1) ISl sEE
(II1) PN junction diode (1) SFEEEE
g}g) l;h"t"‘}‘g.ded (IIT) PN-S#M SHTE
unnel diode i:
Choose the answer from the options (IV) ®
given below- (V) T SIS '
A asV,boILcoIL d->1 A faw e et & & w3 -
B. asLboI,co>I,d>IV A a>V,bollLc—>I,d—>1
C. a»>V,b>ILcoIl,d—>1 B. a=»>Lbo>ILc>I,d>1V
D. a>IV,b>ILc—>I,d—1 C.a->V,bo>ILc—>ILd-I
D. a—>IV,b—>Ill,c—>I,d—>1
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84. What is the step function of the

8S.

following function?
1

f(t):E(t—l);tZI
=0;t<1

A L(ﬁ—lst]
2l 2

B. t

J2r

C. 1

2n

D. 1
2m-t

Consider the circuit below.
What will be the impedance at
w—>0?

G

100MQ

Vo
—— >
Vin —AW

100MQ

G

|

oRC

o 0w

1+ ®RC

84. fefeTRad BeTe ST ST Footd T ERTT?
1

f(t)=
V=7

=0;t<1

A. 2
——15t
2| 2

(t-1); t=1

- ﬁ‘_

Hﬁ
a

5
= a

J2m -t

85. i fou T uftyr (wfde) i e o @)
S © —> 0o BT A T (3Fie—) i
AT T BT

oow
e
=
@)
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86.

87.

88.

Choose the correct matching pair-
(a) Electronic spectra - Near Infrared
region

(b) Vibrational - Visible and
Rotational Spectra UV region

(c) Pure rotational - Far infrared

spectra region
(d) X-ray spectra - Visible region
Choose the answer from the options
given below-

A. (b)
B. (¢)
C. (a)
D. (d)

A laser wavelength 740 nm has

coherence time 4x107 sec , what is
it’s coherence length and spectral
width?

A. 10km, 4.5x10 %m
B. 12km, 0.45x107°m
C. 15km, 0.45x107'°m
D. 12km, 4.5x107"°m

For the single electron system-
A. all the energy levels are singlet
B. all the energy levels are doublets

C. the ground energy level is singlet
and all other energy levels are
doublets

D. the ground energy state is singlet
and other energy states are multi-
states

. TR GHT T AT hi-

(a) SAFIh Ui - Fehe Tateh &

OIELSIEED - YT AT YT &
=uff uishw

(c) TR FOT AT - T ST &

(d) X-fertor aoteRy - gv &=

Frer few e forhedt # & W ST -

A. (b)

B. (¢)

C. (a)

D. (d)

. & T 740nm qETeES % AU HT FHeAT

Heee G 4x 107 sec B, SET Y el
HeIee TTFITS TS JUTShA TIETS T BINT?

A. 10km, 45%1071m
B. 12km, 0.45x107°m
C. 15km, 0.45x107"°m
D. 12km, 4.5x107°m

+ TeheT gorrg fereed o fore-

A. g} IS T Tohed TR B
B. ot 3ot &a fgek ant

C. T IS & Toheh AT 31 {7 3sif
SN EC ]

D. TS 3l &R Tohel qT 31 Jof &
g gt
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89. The number of hyperfine components

observed in the electronic transition

2 2 .
p1s — sy, of atom with nuclear
hoh

spin — is-
P 2

A.

AN N B~ W

B
C.
D

90. With exciting line 2536 A°, a Raman
line for a sample is observed at
2612 A°. The Raman shift is-

A.

2.0x10°m™!

B. 1.0x10%m™!
C.
D

1.15x10°m™"

- 3.0x10°m™!

89.

%memﬁ

2 2 N ~ O\ B .
Py —> Sy, o ScIaR((eh HEhAUT H
hTh

fope (BTSUX-WhTSHT) SAfrgew Tg T
Ei’l ||0

o 0w

3
4
5
6

90. foreft fou 7T et T ST W1 2536A° 6
HTIT 2612A° T THF L@T 978 Bl &

T 8219 fohdT g2
A.

2.0x10°m™!

B. 1.0x10%m™!
C.
D

1.15x10°m™!

- 3.0x10°m~!
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91. A superconducting ring carries a 91.

steady current in the presence of a

H
magnetic field B normal to the plane
of the ring.
Identity the incorrect statements.

A. The current and the magnetic field
in the superconductor are time —
independent

B. - -

The current density J and B are

related by the equation
> > L2
Vx J+A“B=0 where A isa

constant

C. The flux passing through the
superconductor is quantized in

. he
units of —
e
D. The superconductor shows an
energy gap which is proportional
to the transition temperature of the
superconductor

e SAfcraTeres fo7 3 feer o yafea 2,
STeIfeh 36k et oh TTTreIaq fam

o &7 B ST 3

36 HaW 1 3HA FHF Y|

A. FAfITE o T TR eehi &
SHTET ST BT

R T R frergem

P

gx7+/\2_B):0

ERIPCACERIERS

HfITere | TR ATl head he =)
€
TS T AT~ BIaT &

D. 3fd=Teies o1 FHelt Siaid, 3794
ESHHUT 1Y o SALSHATIATAT BT

SPACE FOR ROUGH WORK / T& &1 & forar sre

E-20472-BY-MYN-ELE-0PHS 50

14 Set A



92.

93.

Consider a one dimensional chain of
atoms with lattice constant ‘a’. The
energy of an electron with wave-
vector k is —

s(k) =u- ycos(ka) where p and y
are constant.

If an electric field E is applied in the
positive X-direction, the time
dependent velocity of an electron is-
(In the following B is constant)

A. , eE
Proportional tocos| B — Y at

w

Proportional to E
C. Independent of E

o

Proportional to sin (B — % atj

Choose the correct option (s)-

(a) Reciprocal lattice of simple cubic
lattice is bcc lattice.

(b) Reciprocal lattice of bec lattice is
bec.

(c) Reciprocal lattice of simple cubic
lattice is simple cubic lattice.

(d) Reciprocal lattice of bec lattice is
fce lattice.

A. (c) and (d) both are correct

B. Only (a) is correct

C. Only (a) and (b) both are correct
D

. (a), (b) and (c) are correct (d) is
incorrect

92.

93.

‘a” Afew e et TenforTer st
Y = il SHeaT il

k 0T |fewT & Teh TG | Sl Hel @ -
e(k)=pn—ycos(ka) ST&l p R y
[ERGIER

afe eTeneh x — fawm W forqq & E
STTT Y, ST ohT ahTed SATIH ST BT —
(Tt B U fordieh 2)

A cos(B—%atj o FHTATT

B. E % @HATA
C. Ed &

b. sin(B—%a‘tj %Hﬂ'l‘:ﬁl?ﬁ

CRNCETRCIE LS

(a) B SFTR STTeTeh T STcshA STTeTeh
bec STtk 81T

(b) bec STTeteh 3T ScshA STt bee ST

=il

(c) | THATHI SiTcieh SPcshH STTefeh, T
FMTSRR STTeteh BNl
(d) bee STTefeh shl s cghH STTefeh fee STTeth

AT
A. (c) 3 (d) T T B
B. %ad (a) TETR
C. % (a) 3 (b) THT T &
D. (a), (b) 3 (c) T & (d) Toa &
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94.

9s.

The pressure of a non-relativistic free
Fermi gas in three dimensions
depends, at T = Ok on the density of
fermions ‘n’ as-

AN
B. 3

C

D. 4
%

Hall coefficient of a semiconductor is

3.66x10™*m> /c. The resistivity of
sample is 8.93 x 1073 Qm. If the

applied magnetic field is 1.0 Wb/ m?,
then find the Hall mobility.

A, 0041 m2/v—s

w

0.021m?/v—s

a

0.031m?/v—s

o

0.051 m?/v—s

94.

9s.

T = Ok a9 o foreft Frrevefier ok wff 7t
o Prfertar arer 3o Sufterd wHisiH
T T “n’ W FEATTER 1 e 8-
AN

B. 5,
c.

D. 4

ferell STea=Teteh o1 Bict TUTieh
3.66x107" =P /et 31 Svedarers

gfalreerdr 8.93x10°Qm 2l afe

TEdATEH W 1.0 Wb / m* Jrarehia &
IR IR R G AR GRISCIRIG]
EAIE LY

A, 0041 m?/v—s

B. 0.021m?/v—s
C. 0.031m?/v—s
D. 0.051m?/v—s
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96.

97.

In the B -decay process, if the initial
state wave function is y; and final
state wave function is y¢, then which
of the following is true?

A. y; = wave function of the parent

nucleus
y; = wave function of the

daughter nucleus
B. y; = wave function of the parent

nucleus
y¢ = the sum of the wave

functions of parent and daughter
nuclei

C. vy; = wave function of the parent

nucleus
y¢ = Product of the wave

functions of daughter nuclei f -
particle and neutrino

D. wy; =y¢ in order to make B-decay
possible

According to the shell model of
nucleus, which are the possible
splitted energy levels of f-orbitals?

A f
3.

B
C.
D

o mh

NSNS
o h L h

NS VIV

96.

97.

Afq B -&7T TThATH vy, TR ST i
T Bt &Y TR vy, e Tarwer s air
e g, dt Frefafad 3§ & w a2
A. i =TT Tk T qT Sl
¢ = FTSIIA AT T T B
B. ; = Hel ATk o T bor
yp = He AT ST SIS A1 o6
T BT T FNT
C. ;= A1V T qUT Hetd
Yy = SIS AW, B -3h0T R
AT % T Bt AT TUHBA
D. p- & 9k @vg g9 & fore
Wi =y BT

¥R o ST HiSe o HTIR T,
f-3Tfeleet o HTford 3ot &R & & 82
A fy fs/

B. f 5

C. ) £y

D. £, fs/
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98.

99.

100.

What is the Quark model of A°?
A. uud

B. uds
C. ud
D

. uua

The '%0 isa spherical nucleus with
volume V. If ®Be is also a spherical
nucleus, then what is the volume of
8Be in terms of V?

Al
2

B. 2V
C. 4V
D. 033V

In a reactor, natural uranium is used as
a fuel. The energy released per fission

of a2>U is 207 MeV and out of it,
40% is converted into electricity.
What amount of electricity can be
generated by burning of 50 gm of
natural uranium in 1 sec?

[Given: Atomic weight of

natural Uranium = 238.0289 amu
natural abundance 235;_ 750, ]

A. 20,000 W
B. 5.8 MW

C. 38,890 kW
D. 12,150 MW

98.

99.

100.

A° hT FTeh Hiee T 27
A. uud
B. uds
C. ud
D. uud

160 e TMeTeR R ATiYe: B, fSreenT e
V 21 afe 8Be ot uen MicATeRr Tfiren B
8Be o1 3TRIGH V & g # fraHT g

Al
2

B. 2V

C. 4V

D. 0.33V

Teh TRHTY] 9T H STehcreh JLIEH 1 ST
S ®TH R TR T 22U R
TifireR 3 fois & 207 MeV SSit ITH 2t
2, Foremt & 40% =1 forga 3oif & wwieror
BIAT 21 50 gmﬂﬁfﬁ%ﬂiﬁﬂﬁﬁ@
ook | ST & foRat forera oott smw i s
TRl &7

[ferm T STepfersh A=A T aRATIv
9T = 238.0289 amu 235, T Irehfen
ST = 0.725%]

A. 20,000 W

5.8 MW

38,890 kW

12,150 MW

ocaw
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14 | SET A

IR 3ifeRd T T O 2%e arfereha™ 37 : 200
Time for making answers : 2 Hours Maximum Marks : 200
e :

1. 38T gt § 100 FEgE v fgu e )
Teeh T % foTu o ok Farifa & | wsft wor et 1

2. T2l o ST, & TE OMR ITIE (A1) u sifera hifvm |

3. HUTCHe, Hodieh T8l {ohaT JATRTT |

4. Toreft oft TXE & HeTeherex AT AT el TS HISTSe Wi ot ST Siid £ |

5.  OMR ITRYNE (TAIIE) T TANT hid AT THT hIT AATTLUTT T hi/ala SEH 98 ®e F a7
3Iaw Ag 7 frerae onfe ug 9 e wereEy o T e |

Note :

1. There are 100 objective type questions in this booklet. All questions are compulsory and
carry two marks each.

Indicate your answers on the OMR Answer-Sheet provided.

No. negative marking will be done.

Use of any type of calculator or log table and mobile phone is prohibited.

A

While using OMR Answer-Sheet care should be taken so that the Answer-Sheet does not get
torn or spoiled due to folds and wrinkles.
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