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1. Given three vectors are-
% ~ ~ ~
A=2i+3j+k

- A A A
B=-1-2j-3k

% ~ ~ ~
C=i+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

2. 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 (IIT)
D. (III) and (IV)
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. fR a3 -

> A A
A=2i+3j+k

- ~ A ~
B=-i-2j-3k
%

C=i+]j-2k
q i AT

A. TN % faeonTensh R s uTe
?

B. U Brehlvr sH@T 2
C. HEIe
D. (A) 3 (B) SHi @&l &

. [ g gl H ford x = 0 W

feimere forg 22
(1) eieet
(1) A
(I1T) TWTEE
(IV) A

A. ()R AV) T
B. ()R H
C. ()R H
D. (II) 3R (IV) ¥
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3. Which one of the following have 3. feafafea o forad wwer &1 1R 22
dimension of time? A LC
A. LC B. R
B. R I
L C. L
C. L R
R D. C
D. C T
L
4. ' 11 4. 1 1
The eigen values of matrix L J are- ofeaa L J & T 3?13%.
A 1,0 A. 1,0
B. 1,1 B. 1,1
C. 1,2 C. 1.2
D. 0,2
D. 0,2
5. Fourier sin transform of function S- #3e sin (sx) F FoTC baw f(x)=e™
f(X) =e * for kernel sin (sx) is- thF{'qTWWTcR‘UT%-

A. 2 S A 2 S
24 a2 _( 2 2)

TT\Ss™+a

B. \/2( a j B. [2( a
nls? +a? ;(S2+a2j

C. i( S j C. 7 S
V2TE az+32 E(a2+52j

D. L( a j D 1 a
\/; a2+52 ﬁ 2l2+S2
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6. The nature of Vector

~

_B)=(x+2y+4z)f +(2x-3y-2)]j
+(4X-y+2z)lA< is-
Irrotational

Rotational
depends on x, y and z

S0 wp»

Cannot be said

7. Residues of the function

1

f(Z) - (z+1)(22 —1) o
A1 1

Fa
B. 11

4’4
C. 1 1

272
D. 11

2’2

8. Ifthere is a scalar function

n A
¢=r1 where r =xi+yj+zk. Then
%
V ¢ is equal to-

. nrn—2

A
B. -

nr rn_2
C

- L
1rnl

nrr

D. nrn_l
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6. dFT
- A A
B=(x+2y+4z)i +(2X-3y-Z)j
+(4x -y +22)k F1w@ME-
A. st
B. Tofig
C. x,y 3Rz Wit ware
D. gl =gl ST &ehdT
7. 1
e f(z) = o SIS
(z+1)(22—1)
2-
11
4’ 4
B.11
4’ 4
11
27 2
D. 11
272

8. afy =" e arfeeT v &, et

N R R R —>

r =xi+yj+zk.dF V ¢ SRR AT-
A. rlrn—2
B. - n=2
C

D. n-1
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9. Unit normal vector of
b= X2y2+4X22 at [1,-1,-1] 1s-
A. 61—]j-9k
J-4
B. 6i-j-9k
V118
C. 8i—j—10k
D. gi—j-10k

V165

10. 1
Inverse Laplace transform of >
s“+a

1s-
sin at
a sin at

cos at

oo wp

—sinat
a

10.
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[1,-1,-1] W ¢ = x?yz +4xz> F I

T ST B-
A 6i—]-9k
J-4

B. 6i—j-9k

V118

C. 8i—j-10k

A A

D. 8i—j-10k

V165

1

s2+a2

sin at
a sin at

cos at

S0 w»

1 .
—sinat
a

T SR AT FTT 8-
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11. Match the List-I with List—II-

List—1

Holonomic constraints
Non-holonomic constraints
Scleronomic constraints
Rheonomic constraint
List—1II

independent of time
expressible as equations
connecting position and time
co-ordinates

depends explicitly on-time
not expressible as equations
connecting position and time
co-ordinates

Choose the answer from the options
given below-

(a)
(b)
(c)
(d)

(p)
(@

(r)
(s)

A. a—p,b—q, cr,d-s
B.
C.
D.

a—q, b—s, c—p, d-r
a—p, b-s, c—q, d—r
a-s, b—p, c—q, d—r

11.
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fore — 19 fore — 11 &7 faem =t
faee -1

(a) BT gfdsier

(b) T B Ffdsrer

(¢) TATHIe Tfdsrer

(d) Tt gfser
e -1

(p) T YT 3T e 2l

(q) Tuftvd wma & Fdsriai @ o
GHIRTOT o ®F H oIk TR ST HehdT
H

(r) TEI I TIE T H TG 2 2

(s) Teufa v oo o fderiert @ o
G0N o &9 T oI<h /| {3l ST
TehdT B

et fow T foreredt 7 € wEt 3T TH-

A. a—p,b—q,cr,d-s

B.

C.

D.

a—q, b—s, c—p, d-r
a—p, b—s, c—q, d-r
a—s, b—p, c—q, d-r
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12. If the Lagrangian of a particle moving

13.

14.

in one dimension is given by
%)

L= ;— —V(x), then the Hamiltonian
X

18-

A l)(p,2(+V(x)
2
B. 2
Xy
S tV()
= lX2+V(X)
D. ;2
Pty
S TV(x)

In the a - particle scattering cross-
section the number of a - particle
scattered must be proportional to-

(E 1s the energy of scattered particle)

A g2
B. g
C. g2
D. E

For the Lagrangian given by

L= 26) -
2 r
The generalized momenta are given
by-
A- mi and mr’
mi and mr0

2

B
C. mi? and mr26
D

. mi? and mr20?
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. U Tt fomm & i ot ot o

Rt L= v(x). it

X

A —xpi+V(x)
B. ;2

v

V()
< lx2+V(X)
D. .2

PrLy
S TV (x)

. O - T JhIV Ui=ae Ue Tehifold o -

N . o o
RUTT ohl TEAT SHAMllden il =llal-

(E Thifota shor Y Sl )
A g2

B. p-!

C. g2

D. E

. few o s & foe et

m . 2V
L:—(r2+r292)——

2 r
ATT=ATehd HoTT Teeh Til-

A.

mi and mr20
mi and mr0

2

B
C. mi? and mr26
D

- mi? and mr?0®

SPACE FOR ROUGH WORK / % & & forr stre

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

14 Set A


https://prepp.in/
https://prepp.in/

www.prepp.in

15. 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. Ey
D. 2E,

16. 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

©

Angular momentum along the axis
of rotation

15.

16.

prepp
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qeall o AT TR IATRR Hall § IH @ Th
39T i st St By 21 AT St ohl
=IAH HEAT bt B =fe forad Suwrg
qeafl & TATIH T Hoh?
A. E,

4
B. E,

2
C. E,

D. 2E,

e T3 3781 o aita: Ui hLdT 311 U
“fiferer feprar safiafda &1 dr s a =
T sifores ST wiefara it

A. O e T

B. =V 3787 o id: W de
C. TSt St

D. HU 378 % I HIvfi HhT
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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 +Xx3 +X%)

B. %k[xlz +X§ +x§ — Xy (xl +X3)]

1
Ek[xlz + 2x% + x% —2X,
(Xl + X3 ):I

D.
%k[xlz + X% —2X, (Xl + X3 )}

A particle of unit mass moves in a

b
24— 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

°F

o0

B
C.
D

=X X

o0

17.

18.
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Teh UM SeTHM (m) o o1 3T, &

SR Ueh THT i, foren R

ferere e k €, @ foq TTg ot o AER 9 ©-
] 2 3

Orwsoo— o)

m m m

AfE Xy, X, Xy ST : SRH O ok ST
qrefefa O afast foreemue o1 it swear
2 1 ferr i Rearfast =it qiefi-

i %k(xlz +X% +X§)

B. %k[xlz +X§ +x§ — X5 (xl +x3)]

%k[xlz + 2x% + X% —2X,
(Xl + X3 ):|

1
Ek[xlz + x% —2X, (X; +X3 )}

THTS SAHM o Ueh U] forve
V(x):ax2 +:¥2 ?, S8l a 3T b

YTcHe T-1adieh 8| =Aan fave <t feufa o
SIS S sl RV AT B

NN
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

.. A3C
velocity is

Reason (R) :- Relativistic momentum

m,v .
p =——— while
v
==
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

prepp
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19. 9 (A) : Ife ot T AT AT Ham

IR SFATIEIhI TRT T IR &, AT SEehT
an@ H

HWOT (R) : AU G

p= MoV _ afth smmrerhia gam

2
1=V
2
p‘:moV%|
wel forered e -

A. FUT (A) IR FHRT (R) ST F=TE,
3T RN (R) AT (A) ! & AT
AT 2

B. YA (A) 3TFHR (R) ST Tl & W
HTIT (R) T (A) T Tl e &
LT 2

C. % (A) W&l € Tiq T (R) TTeAd &

D. ¥ (A) TAd & T HRT (R) T 2
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20. Which of the following four equations 20. ffafgd =R e & @ i a1

show that- FHeRT T T @ fob-
) art fom a point nor endats. (@ Jerh v T et g @ e
point and P g1 Tl © e fREl feig . W
(b) The electrostatic field lines Hehdll &l
cannot form closed loops (b) &a@g\;@ &5 @4 sie GREGKEEL
) @E ds =4 Hohdl

€o

(1) gSBdg -4

- -
(I $B-dS =0 €o

- - - -
(1) $E-ds :—%qSB-dS

(1) gSﬁ- ds =0

- - d .2
- - d .» - (1I7) ng-dlt :——Cf)B-dS
(IV) $E-d¢ :uosoaqSE-ds ST | dt

. - - d .o ~
Select the correct answer using the (IV) gSE d4 =p.e, —95 E-dS +p,I
codes given below dt
_ = faT TTT e T ST ek Tl I
A. Il and I respectively =5
B. II and III respectively s i
C. IV and III respectively A. T LS
D. 1V and I respectively B. A 11 3T
C. AT IV SR
D. R IV 3R]
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21.

22,

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

-m n
v(r) > + 3
Where r 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 ) %
C r03 :4_n
D. r03 _ 8%

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

I
H(X,y, Z,t) =
10sin (50000t +0.004x + 304 .

Where éy denotes the unit vector in y

direction. The wave is propagating
with phase velocity-

A. 5><104m/s
3x10%m/s

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

21.

22,

prepp
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AEVICIRREEIRE RTINS RS I RS i)
2-

—m n
vin)=—+%

r°r
Wrﬁ%ﬁ?ﬁ{ﬁ%ﬁ?mﬁ?n
YTeHeh Eerish g afs e r=1, W
H@Wﬁ%?ﬁm@n%ﬂ'@fﬁ I, bl HIH
el
A. oo [o
m
B.
r03:2 4
m
C..3_dn
D. 1'03 :8£
m

Ueh GHS T T GoehIT &1 eIl et
f&=m e -

_)

H(X,y,z,t)z

10sin (50000t +0.004x + 304 ).
aﬁéy,yﬁsnﬁwééwﬁmﬁél
QT 3 G=RT T Shedl AT BITI-

A. 5%10%m/s

B. 3x10%m/s

C. _125x10"m/s

D. 3x10%m/s
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23. A monochromatic electromagnetic
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 1s-

A.

B.

D.

a

24. Three charges
(q1 ==1uC,qp =2uC,q3 =—2uC)are
positioned as shown. If q; and q, are
separated by 10 cm and q; and q3 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]

O 0w
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23. faata o el foregaesehta i 1.5

24.

YA It 9T X Ssad AT it
2| T forgld o T HATaferd T |
ST B

A.

B.

D.

9

o SATerRT

(91 ==1uC,q; = 2uC,q5 =—2uC)
faame e forr o fea 21 3T g 3R
qp el HI 10T T g I qy &
siter ot gl 15 8t 81 ) T foher
g2

a3

300 !

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

c o w »
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25.

26.

The dispersion relation of a certain

wave is ©=vc’k? +m? where © is
angular frequency, k is wave vector, ¢
is velocity of light and m is constant.
The group velocity v of the wave has
the following properties-

A. v—>cask — 0 and
v —>cask >
B. v—>cask —>0and
v >0 ask — o
C. v>0ask—0and
v —>oask > o
D. v—>0ask —0and

v > cask 5>

The characteristic impedance of a

coaxial cable depends on-

(I) The ratio of outer and inner
diameter.

(IT) Length of the cable.

(IIT) Logarithmic ratio of outer and
inner diameter and inversely as
the square root of dielectric
constant.

(IV) Logarithmic ratio of outer and
inner diameter.

The correct statement/s is (are)-

A. HIand IV
B. II and III
C. LULIV
D. III only

25.

26.
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Teh T T forequr derer &
o=+c’k? + m? S&l o FvfF S,
k o AT, ¢ ThIIT o1 AT, AT m Fardies
2 T o W T v 7 FHefoiad o7 ghd
8-
A. voc SR k>0 T v—c S&
k — o

v—c S8l k— 0 T v —> o0 &l
k — o

v—0 & k—0 T v —> o0 &l
k — o

v—>0 & k-0 Tdv—c &
k — o

B.

TTER Sheret <h farfsTe wfdemer fsft et

2-

() STedl SR il 53 o S1uTd o

(1) helet st TS W)

(1) STedt X AT ATE HT TE0TH
AT TS TG o A
SASA o &9 H|

(IV) STt 3R il 3 o TTeh i
T T

T HAT R (B)-

A. TSRV

B. 13RI

C. LILIV

D. &ad I

E-20472-BY-MYN-ELE-0PHS
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27. At the interface between two linear 27. 2 ifash wreEd (SEeh Wagdis ¢ 3R
dielectric (with dielectric constants €, 2) % offr ety W forerd ot wad
g, and €,) the electric field lines bend TR S mﬁ%% NN
as shown in the figure. Assume that s
there are no free charges at the 3ITHY IT hiS Heh AT a1 2 & FT
interface. N €

H4ITd -
The ratio of ~L is- > &
€
04 £
0, £
€
0, g
€
0, 2
A. tan0,
A. tan 91 tan 62
tan 6, B. cosH,
B. cos9, cos 0,
cos6, C. sin6,
C. sin 91 sin 62
sin 62 D. cot 61
D. cot6, cot0,

cot0,
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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 Bjalong z-direction?

A.
=(0,Bx,0)

B.

(-Byy, 0,0)

27 27

D. A _BOY’BOY’O
2 2

%
A
_)
A
ﬁ
A

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

A.

28.

29.
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Frsafefiae i 514 a1 e gl Fve A
% foTq 7 — o= # ook T Heehia &
SRt afEToT By ® o1 wiaffere 72 st
22

A.
=(0,Bx,0)

B.
= (—Boy, 0, 0)

27 27

D. > (-Byy Boy
2 7 27

Faieq ikt 1 weh fort srmafd Sifem &
3Tt & B I-
A.

>l >l >l

>
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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) :

ISJ‘P; (x)¥, (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
V2w+“h—2m(E—V)w -0

B. v2y + Sﬁsz\lf 0
\V h2 -

2mEy
h2

2mVy
h2

C.
=0

Vz\u +

D.

V2\|f+ =0

30.

31.
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ANTRT (A) : ‘L’ TS o e AT

TR T SUTEY 0T oh ST et T

e B

ERUNINE J‘;“‘I’;(x)‘l’m(x)dX:O

(nim%%ﬂl)

= fow e forereat # @ @& S -

A. SN (A) 3T & T FR (R)
qT R

B. SN (A) 8¢ & W] %I (R)
3T B

C. SAMYHT (A) TUT HRT (R) SHT T
1 SBHOT (R), ARTHT (A) T Tt
T 2

D. 7RI (A) TYUT FHRT (R) HT T
1 SBIT (R), AR (A) i &=t
ST & 2

Ueh Tk U1 o [oTU ShTet SIS 2SR

HefteRToT B TT-

A. m

Vz\ll-i'h—z(E—V)\l] =0

B. v2y + Snsz\y _0
W h2 -

2mEvy
12

2mVy
12

Vi + =0

Vi + =0
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32. A two — state quantum system has two
observables A and B. It is known that
A has eigen states |0L1> and |0L2> with

eigen values a; and a, resp., while B
has eigenstates |B1> and |[32> with
eigenvalue b; and b, resp. and these
eigenstates are related by

3 4
|Bl>=g|0‘1>—§|0‘2>»

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

observable A and a value a;is
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

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

A wl 5 a}

i| 0z Oy
B. n[ o a}

i|"0z 0Oy
C. ho

100
D. 10

1 OX

prepp
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32. ue fgatawen Faieq Henm it ST uiRmr A

qAT B 21 31 2 foh A 3 A1e7 racerd
| o )T oy ) & TSTeh e STTgT Hi
UM a, TAT a, &, Sk B % AT
FHareTd B, ) T |B, ) & fomeh wra
IS T SHEST: b, 3R b, T I 31187
TS FHFTTER Sl 2:

3 4
[Br)=3lo1) =<lea),

4 3
|Bz>=g|0‘1>+g|“2>
T 3R TEft A 1 AT O 2, ITH ST

2 319 Ifq B i JIUT ST, A7 by I8
T T TTET B2

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

. ST TAT & x-5eh ‘Lx’ T A BTT-

A.

| =+
«
|
N
|
1
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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

¥ (x) \E@sm[?}%sm(%nlf

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

A n* 2n* 73 b’
o2ml2 mI? 50 mL2

B. h?2 p? 19 h?
e, pad o —
8mL” 2mL 40 mL

€ n* on’ 19 b’
oml? mI? 10 m1?2

Do n* 20 73 b’
8Sml2 mI? 200 m[?

<X|PX|‘I’> is equal to- 3S.

.. o¥

1 —1h—

) o

() -P, ¥

(IIT) Always 0

(IV) Always 1

Choose the answer from the options
given below-

A. Only (I) is correct

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

34.
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U fotfi g¢ e |, m FSI9T o Tk U7
FT O — L 3iaUed § 3TerT

‘P(X)z\/z(ésin(%JJrisin(ﬂD%'
L\5 L 5 L
gfe smur Y 3Tt ATy ST, Y drard et
qRHTOT 371 e Selt ShEsT: B-
A h* 2n® . 73 b’
2mI? mI? 50 mL?
B. n p’ 19 h*
sSmL? 2mI? 40 mr?
C. 2 2 2
h 2,2112 s 19 h :
2mL° mL 10 mL
D. h2  op? 73 h?
sml? mI2 200 m[2
(x|P, | W) s 2-
.. oY
) —inZ—
I i ~
I -P¥
(1) TaT 0
(V) §ed 1
e fow 7T fershedt H € wET ST -
A. Fad (1) TE R

B. (1), (I) 3R (IV) & &
C. (D), (IN) 3T (I1]) T 2|
D. (1) 3 (1) T &

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

Column-I
(@) L +L3
(b) L-L+
(c) L+L-
(d) L?
Column-II
1) —h? _1 i(sineij +
sin© 00 00
L&
sin? 0 o?
2
(I1) —h? c0t9£+ 0 +1£
B 9% 0d
2
cot 98—
o9°
2 2
(1) —p? cot(9i+a—+cot2 98_
0 50 oy*
2
av) —h* cot02+ 030,
B o9° 0d
2
cot 98—
o¢°
Code -

A. a-IV, b-II1, c-II, d-I
B. a-III, b-TV, c-I, d-II
C. a-IIL, b-1V, ¢-I1, d-I
D. a-II, b-I, c-1V, d-III

prepp
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i - 1
(@) L +L5
(by L-L+
(c) L+L-
(d) L7
i - 11
1) -n? ,1 i(sineij+
sin© 00 00
L3
sin’ 0 6¢°
2
(I1) —h? cot93+a— 1£+
0 o9° 0d
2
cot Ga—
o9’
2 2
(I _p2 (cote%{?mma%]
2
(IV) —i? cot0 L+ 0 0,
0 00> 0

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

Fie.

A. a-IV, b-I11, ¢-II, d-1I
B

C

D. a-II, b-I, c-1V, d-III

SPACE FOR ROUGH WORK / % & & forr stre

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

14 Set A


https://prepp.in/
https://prepp.in/

www.prepp.in Prepp

Your Personal Exams Guide

37. The state of a one dimensional 37. us foriT arafd Sifersr b sTereen , IS
harmonic oscillator as the STIET |n> T ST T
superposition of number states, n> , | o

. 1. 3 |¥)==[2) + ~=|3) & <t 21 et At
given by |‘P>:—|2>+—|3>. 2 2
2 2 &t TR SFerRT H SEd ISI - ho B

The average energy of the oscillator in

the given state is ----- ho. A 18
A 18 8

8 B. 26
B. 26 s

8 c. 3

C. 3 2

2 D 5
D. 5 2

2

38. If the partition function of a harmonic 38. wa oTradt qifer et smafd o €, 38

oscillator with frequency ® at a AT T W fa9=H e kT / ho €, 39
temperature T is kT / 7w, then the TEF N s S Y gk St -
free energy of N such independent °
oscillators is- A3 NKT
A 3Nk ?

2 Boyr log "2
B. kT logh—m !

kT ¢ NKT logh—w
¢ NkT logh—m KT
kT b NKT logh—w
b NkT logh—(D 2T
2kT
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39

40.

* A system consists of 104 atoms at
300 K. If there is no interatomic
energy in the system then its total
internal energy will be-

A. 1.24k]
B. 124])

C. 1240 kJ
D. 124KJ

A cubic meter of atomic hydrogen at
0°C and at atmospheric pressure

contains about 2.7x10%> atoms. The
number of these atoms in their first

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

39.

40.
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e o 300 K droH 0 1024 gy
g, afe Frepm 7 staraanfbas et 72 &
T e AN St B

A 12410

B. 1247

C. 1240KkJ

D. 124k

0°C 9T TRHTIVSh BTSEISH o 3hTS B HieX

5 T T 2.7 x 10% T 21 o

IS ST (n=2), 0°C T TCATI[AT T
T B -

(I)  About 1 atom in every 10" s (1) 0°C R 52 IS STareelT & e
in its first excited state at 0°C. 1 oy gfe 10188 geamoy
. 25 . o \ N
(IT) With only 2.7x10“" atoms in () 36T & 7 2.7 % 1025 qoqmorsti
our sample, all of them are in l;f\‘lﬁ 3 %ﬁ%
their ground state. & (T et S !
(1) No. of excited atoms is 10*! (I11) B%ﬁﬁWTUQT?:ﬁ i g 10%! g
Select correct options from these - ﬁmﬁﬁmwﬂﬁ'&_
A. TandIII A, TTE I
B. Tand II B. 1T I
C. I only '
D. Il and III C. Sl
D. I Il
SPACE FOR ROUGH WORK / T% & & 13 T
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41. Select the correct statements from the
following:-
(I) Metals are the systems that
contain degenerate Fermion gas.
(IT) Many dead and dying stars fall
into the category of degenerate
Fermion gas.

(I10) He* obeys Bose Einstein
statistics

(Iv) He® obeys Fermi Dirac statistics
A. LIL IV

B. L IL III

C. LI 1L IV

D. IL III, IV

prepp
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S E R R ERCIEE

(I) 9Tqu @ o Bl & S 31w
HHG i &t R

(1) oga 9N qd & gaur fod oft
FYE HiHG g Y S0 7 o1d 8

(1)) He* o stiz-ad wiftarehl s
AT LT 2

(IV) He® &t et giftegshl =1 arem

AT 2

LILIV

I, IL, 11

I IL 10, IV

11, 111, TV

oS awp
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42.

43.

Big bang produced a radiation which

is doppler shifted to longer

wavelengths and today has a spectrum

corresponding to that of a black body

at2.7 K.

Select correct answers from the

following statements about this

radiation :-

(a) Its wavelength must be in the .R.
region.

(b) Its wavelength at which the
energy density is maximum will
be 1.1 mm.

(c) Its wavelength must be in the
microwave region.

(d) Its wavelength must be in visible
region.

A. (b)and (c)

B. (a) and (b)

C. (d) only

D. (b) and (d)

A negative Joule-Thomson coefficient

implies-

A. decrease in pressure

B.

C.

D. decrease in temperature

Increase in pressure

increase in temperature

42.

43.
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forT ST % et T ST forfeRtor el

319 B oISt qTe et o T 3T IThT

FUTSHH SHEUTTUE TSEeRT a9 2.7 K o 9V 1eq

21 fafertor & s & e Seeon 4 @ v

ERIEARCIER]

(a) ST T T & § BT =Tred|

(b) T auTeed S8 W Sl oea Head
98 1.1 mm B

(c) IEeh! TUTeE ATSShRIAT &1 T &Rt

(d) TRl TTeed 3w & § gt

A. (b)T(c)

B. (a) W (b)

C. (d)#m=

D. (b) Wi (d)

R
@ H i
am § gfeq
arg o T

o 0w
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44. Under equilibrium conditions the 44. FTATEET H 19 T 9K FWIUS o |ref
thermodynamic variable associated grag I8 SR = ST I 21 SaT
with black body radiation at Y N
temperature T, which reduces to zero .
1s- A. T
A. Entropy B. ToHRITES Heh Sl
B. Helmholtz free energy C. firsg 76 o1t
C. Gibb’s free Energy ”

D. a«

D. Pressure

45. The free energy of a photon gas 45. ST Vv H Hifd B 16 6 He Sl
enclosed in a volume V is given by

F:—%aVT“%Gl%TaQ‘q‘?ﬁaaW%QETT
— 79 T qIIHE &, B2 T T TEHE

1 )
F= —EaVT4, where a 1s a constant

and T is the temperature of the gas. Forarer ST
The chemical potential of the photon B
gas 1s- A. 03)
A. 0 (zero) B.
B. 4 2 VT’
' 3 vT? 3
C.
C. 1 laT4
Lar4 3
3 D avt?
D. avr?
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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) Max Planck states his quantum
hypothesis
(ITI) E. Fermi & P. Dirac introduced
F. D statistics (Fermi Dirac)

I, IL, 110
I, I, TII
I, I, 11
D. I, I, I

aw»

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

. .7 )
semiconductor is g and the ratio of

the current is 7/ 5> then what is the

ratio of their drift velocities?

prepp
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46. {577 TSI 1 SHehT @IST o 9N oh TR 9T
FHIITSRHTTAR S Hi-
(1) Y. feag & etigedq i fafsrs e
faegia o e
(1) UH. TcTieh hl FTeH THEhed-T
(1) 3. % wa ot. feumer grr ot feuesn
TifeTehl T&dtferd
I 11, IIT
10, I, 111
1L, I, 11
10, 1L, 1

oS awp

47. foret sTelerTersh o Soiarel a BIall o Higd]
T ST % & AT 3% LT3t

A /% R, 3 ST i
STTATA T BT
A.

B.

W | W ~|.|> oo | L N
|V, BN} Q)
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48. Pure silicon is simultaneously dope;l0 48. yree fafersia & 1020 T S o & A
with boron to a conc.entratlon of 10 £ gizaT A S A SR AT 7x 101
atoms per cubic centimeter and the
phosphorous to the concentration of 'E'” d gﬁmﬁ]ﬁ h |5l A .
7x10" atoms per cubic centimeter. '”E‘l ASEISIEY ﬁﬂé' Te= SINEZRE
The number of holes per unit volume Uehich SATIA BIcT shl AT THTHT feha T
in pure silicon will be approximately - 2T
A. 1020 A. 1020
B 19

0.7x10 B. 07x10"
C. 19

710 C. 7x10"
D. 19

3x10 D. 3x10'
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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

> 1

Choose the correct match
A. a-Ill, b-1, c-1I, d-1V
B. a-l, b-II1, c-11I, d-1V
C. a-ll, b-1V, c-1, d-II
D. a-l, b-II, c-III, d-1V
50. For operation as an amplifier, the base
of n-p-n transistor must be -
A. positive with respect to the emitter

B. negative with respect to the
emitter

C. positive with respect to the
collector

D. at zero potential

49.

50.
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ferelt fegrar Sterer gifsreet s ffar
srfererrerforer asn fed o fom # weffa 21
HTeA o forfir=T & S

(a) WiskT

(b) -3

(c) HqH q

(d) SFHSTS

&1 I 11, 111, 1V g fafeed feram mam 2

A

Ic

e I

Hel gHe -l

A. a-Il, b, c-II, d-1V

B. a-l, b-lIL, c-II, d-1V

C. a-ll, b-1V, ¢-1, d-II

D. a-l, b-II, c-III, d-1V
W%Wﬁ%ﬂ?n-p-nﬁﬁ?@%
TN ¥ I TR -

A. ScHSish o HTUeT ST BIFT &N
B. ScHSi% o HIUET KU T 21Tl
C. HUTE % HIeT gTcH BT &Rl
D. I foa w g 8
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51.

52.

In the given network of AND and OR
gates, F can be written as-

XoXiX,y... X, + XX, X,
+X,X5.. X, + X,

XX + X, X5+ X5Xy

+o+ XX,

XoX3 + XXy +...+ X 41X,
XX X5..X 1 + X5, X5X5...
X1+ Xp2Xp + Xy

Which of the following are/is true in

case of negative feedback amplifiers?

(I) Stability of the amplifier
decreases.

(IT) Distortion of the amplifier
decreases.

(ITT) Noise of the amplifier decreases.

(IV) Bandwidth of the amplifier
decreases.

I, II and III
I, Il and IV
I, IIT and IV
IL, III and IV

oS0 wp»

51.

52.
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fau T AND @7 OR & Jeas #, F

FHIH AT
Xo__|
x L =I>—)
1 13 }-----
X5 X]
A [ n-1
Xn-l X F
A. X0X1X2....Xn +X1X2...Xn
+X,X5..X, + X,
B. XoX;+X,X3+X3Xy
o+ X1 X,
C. XoX5+X Xy +...+ X, 41X,
D. XX X3.X,_| +X,X;X;s...
Xn—l + Xn—ZXn—l + Xn
SRUTTCHeR TWXOT AT o v § 70
I HT HYT T &7
(I) 3TTaien ot Reerar =]

(1) ATaefeh & foreqor =)
(1) 3raifesd e (Frge) Tem|
(IV) 3T FT e =ers T

A.
B.
C.
D.

I, 11 e 111
I, 11 @IV
I, [ @ IV
11, IIT eI IV

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

SPACE FOR ROUGH WORK / % & & forr stre

30

14 Set A


https://prepp.in/
https://prepp.in/

www.prepp.in

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

A. 480kQ
B. 220kQ
C. 440kQ
D. 110kQ

55. Uncertainty distribution is used for-

A.
B.
C.

Analysis of multi sample data
Analysis of single set data

Analysis of both single and multi
set data

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

prepp
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53. foret 3Tiaftes sted=etsh o HHT It EaC T
e 3fater o gew 1 fAfya forar ma R)
FHHL & d19 I ST S o Ioadq &1 h
IR C I Roat | — g
A. I
B. T[T 3 Sl

. ATt
D. T

54. {33 T femm@R Op-Amp A= &
HTER T — 100 o Sl ATH & ATETTH
R, forar g

Ry
AV
2.2 kO | V..
A. 480kQ)
B. 220kQ
C. 440kQ
D. 110kQ
55. srtteraar forawor skt ST forarm SITaT

A. T EFE 2TeT HeE © fomeryor 29
B. T SFIA STeT He o foeersor &

Tehdl Ud Ao 979 ST &1 a8
1T 82 o foreetwor 29

T Yodt 92 9 Uohd U 97 o
ERSES|
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56. Relation between shift operator E and 56. 3T AT E TR dhde 3T AT
backward difference operator V is- V & o 9y 2-
Ay _E-L A _ E-1
E V= B
B. v=(E-1) B. v=(E-I)
C.
V= 11 v 1
E - +1 E'+1
bog__1 D. 1
El-1 V="3
E -1
S7. First orde(r1 }cliifferential equation is 57. S q j_y _f(xy)
iven as — = f(x,y) where at . X
s dx (x.) fa=m T 1 't x = x) W y =y, &l &7
X =Xg, Y =Y. The solution using e h=x,,,—X, q-{is[_@ﬁﬁ;am
second order Runge-Kutta method for ST S TT U o 3T o 7T fora
step size h =X, —X,, is written as S Kok
ki +k, ST R Y41 = Yy +———= &l ky 3R
Yne1 =¥n 7t 2 .
k2 ShHR: @ﬁ-

Hene k; and k, respectively are-

A. f(Xn,yn)’f(XnJrlaYnH)
B. hf(Xy, Yy )> B (Xp,¥n)+1

€ BE (x.¥0)- B (%o Yoo )
D. hf(xn,yn), hf(XnHDYH)

A. f(Xn,yn)’f(XnHaYnH)
B. hf(xy,Yn )> B (Xp, ¥y ) +1

C. hf(Xn’yn),hf<Xn+h9yr1+k1)
D. hf (X, ¥ )s hf (Xps1:Yn )
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58. Newton’s Raphson method is used to 8. 2 1320 ¥ Teh YT Y AT A

compute a root of x?—13=0 withx fore e Y fafr s 3w, x
approximate value ofx afe fr SR T . = 3.5 % Wt fa e
iteration is- BERINEAE o TS X T 3 HH &-
A. 3.455 A. 3.455
B. 3.677 B. 3.677
C. 3.666 C. 3.666
D. 3.607 D. 3.607
59. The components of a quantity A 59. U1 A & T99 31 FI TS YorTedt &
follow the transformation law in two . axM
coordinate system as it fram A = —— A% F U
_ <M ) X
A" = 5Xq A%, T 2
ox i A Fer i a2
The quantity A is-
A. ascalar A. e
B. a contravariant tensor B. %Irglélf{qrd [R3EN
C. acovariant tensor C. Frafg=edax
D. atensor of rank 2 D. Y2 T S
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60. If (X],yl), (Xz,Yz) and (X3,y3)are 60. Zﬁ% (Xl,yl), (Xz,Yz) 3:ﬁ-‘[ (X3,Y3) ?ﬁ:[
three points such that- forg g e & foh (x, —x; ) = h 3R
(x5 —x;)=hand (x3 —x;) =2h. The 1

. (x3—x1)=2h.ﬁmw§ﬁwﬁxl
Simpson's — rule provides the value . .
PRORS 3 THEPIY o A x5 ofrer T Farg it & et
of integral of a function passing G % TR T U9 979 2idT 8-
through three points and between limit
X; and X5 is obtained as- A. E(y +Y2+Y3)
1T Y273
A. h
g(}ﬁ Y2 +Y3) B. h
—(y1+2y,+y3)
3
B. h
g(Y1+2Y2+Y3) C. h
—(y1 +3y2+y3)
3
C. h
E(Y1+3Y2+Y3) D. h
E(YI +4Y2+Y3)
D. h

E(YI +4y, + Y3)

61. The Jacobi’s form of the principle of 61. SIRIsTt o =aw TR T feaia 36 TR
least action is- 2ATT-

A A[J[H+V(q)Jdp=0 A A[J[H+V(a)Jdp=0
B af[H-V(a)]dp=0 B a[[H-V(a)]dp=0
CA[J[L+V(q)Jdp=0 CoAfJ[L+V(a)]dp=0
D Af[L-V(a)]dp=0 D AfJ[L-V(a)]dp=0
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The PoissonBraCket{ T, thas %QWWW[ r|, pH
the values- T | I
N 1
(2,22 b2 e 1
where —(X +y +z ) 5 E%TV, = X2+y2+22)é,
N 1
2 2 2 A
p Z(Px+Py+PZ)
A. |-l -
ri|p A |- -
ryp
B. tp o
C. 3 B. rp
D. 1 C. 3
D. 1
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63. A particle is moving in one dimension 63. T KU1 UehiaH Y foem & wfaam & fSaem

in a potential V(x)=-k*x* +0’x?, forma, V(x)=-k’x* + 0’x*, 3, Tk

where k and o are constants. Which T o Tradies 81 398 9 9 91 5k shedl

of the follovymg curves best d@scrlbes ST 36 R 3 7o %7 T e
the trajectories of this system in phase 5

space?

N
%
/
SN
N~
D¢\

NS NS
@ - &)

64. The Lagrangian of a particle moving 64. THAA S T T L T TeHHUT T FHIfAT
in a plane S given in cartesian Co- fAestient 4 ARSI 39 T -
: Cee W22 NEPCSg.
;);CEEIE:: isso?d;l:t};:s t);e ezpression L=ij-x -y’ > i
FAIfReT GaT P, % forw =isrer gimr-

for the canonical momentum P,

(conjugate to the radial co-ordinate) (Tt Pri_@ﬁ-q Tl 51 w ®
is- | A. tsin®+rHcosO

A. fsinO+r0OcosO B. fcosO+10sin®

B. 1'VCOSG“‘YG.Sine C. 2tcos®+r0sin20

C. 2fcosB+rBsin26 D. tsin20+10cos20

D. isin20+16cos20
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65.

66.

For the given transformation

() Q=pand P=—q

(I) P=qand Q=p

Where p, q are canonically conjugate
variables, which one of the following
statements is true?

A. Both (I) and (IT) are canonical
B. Only (I) is canonical

C.

D. Neither (I) nor (II) is canonical

Only (IT) is canonical

Consider the following three
independent cases :

(I)  Particle a of charge +q
moves in free space with
constant velocity

v (v << speed of light)
Particle b of charge +q
moves in free space in a
circle of radius R with same
speed v as in case (I).
Particle ¢ having charge —q

)

(1II)
moves as in case (II).

If power radiated by a, b and ¢ are

P,,P, and P, respectively then-

A. P, =0,P, >P,
B. P,=0,P, =P,
C. P,>P,>P,
D. P, =P, =P,

65.

66.

prepp

Your Personal Exams Guide

fow T Tt

) Q=pMP=—q

i) P=q3RQ=p

SRl p, q HTTehet S =R €, o fore 3
¥ i 9T Y Tt 27

A. (I) 3R (IT) ST et &

et (1) Shlfehel §

hae (11) FIfehet &

T (1) T (11) FAAheT &

FrefaRad T e W fomm =ni-
(I) 3 a foreshT 3T +q BT
AT § fem T v & 71fe S
Bl (SRT v << TehTeT o A A),
T b ST STE +q 2 q®
STTRTET § R FIsam aret 9 o e
(1) A& v T T T 2
(I1) =0T ¢ TSraeRT STMaeT —q & & (10)
T T T FLAT R
IS T a, b, ¢ FRT caSId I
P,, Py, P, sFwer: €, At wet faehed
EAIT?

A. P,=0,P, >P,
B. P, =0,P, =P,
C
D

w

C.
D.

(1D

P, > P, > P,
. P, =P, =P,

E-20472-BY-MYN-ELE-0PHS
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67.

68.

The group velocity of electromagnetic
waves moving with phase velocity ‘c’
in dispersive medium of refractive
index ‘n’ is given by-

A. C
i ndn}
W+ ——
i dw
B. c
_ -
wW+n—
L dn |
C. C
_ —
n+w-—
dw |
D. C
_ -
n+w-—
dn |

The potential which exhibit the
dependence of potentials on the
velocity of the particle is known as-
A. Scalar potentials
B. Vector potentials
C.

D. Retarded potentials

Lienard-Wiechert potential

67.

68.
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TorId Sferehla qT o1 FHE AT HTd hiSg
S foregor greer fSeeRT 3T9erdAis ‘n’ ® |
Waﬂ‘c’ﬁﬁm%-

A. c
{ ndn}
W+ ——
dw

B. C

dw
w+n—
dn |

C. C

n
n+w-—
dw |

D. c

w
n+w-—
dn |

% Ty ST o1 o ot W forv <t fafean
! Jef3id HdT &, FHaeTdT 8-

A. sfeer fova
B. dfesr fava
C. e - fomrd fonrer
D. Hed fova

E-20472-BY-MYN-ELE-0PHS
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69.

70.

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

E, = 15sin(2ﬂjcos(ﬁj
a b

sin(wt—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).
ﬁ
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,
- - - -
T-E—->E,B—>-B
B. - - > -
P:E—>E,B—>B,
- - o -
T:-E—>E,B—>B
C. - - > -
P:E—->-E,B—>B,
- - - -
T-E—->-E,B—>-B
D. - - > -
P:E—>E,B—>-B,
- - o -
T-E—>-E,B—>B

69.

70.
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g1 ¥ Wi JaTss, S ues TE Wis
6GHz W a1 e, §

E,= 15sin(2ﬂjcos(ﬂj
a b

sin(wt —12z) V/m.

e 3T T Efi-

A. 4.189 GHz

B. 5.973 GHz

C. 8438 GHz

D. 7.946 GHz

T ATIEH T fo=m &l -

Pir—-r (%rhfr) IR

T:t— —t (THT 1 IAT)

- -
ferggd udl <eehia & AR E W B %
T S |1 9T e 82

A. - - > -
P:E—>-E,B—> B,
- - o
T-E—->E,B—>-B
B. - - - -
P:E—>E,B—>B,
- - - -
T-E—->E,B—>B
C - - o -
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 71. U JUITTST hl STaeT
W) =01)+2|¢;) +3[¢3) where ) =00} + 2], )+ 3|5 BTt
|¢1>, ¢2>&|d)3> form an orthonormal |(I)1>, ¢2> 3R |¢3> Aifsreh
set. The probability of finding the (orthonormal) 92 g
system in the state |¢2> is- fren |¢2> Syareer & fires B T
A1 Y
\/ﬁ A 1
B 5 T
Jia B. 5
c. 2 mr
/ C. 2
D. 5 7
7 D. 5
7
72. Asymptotically the amplitude of the 72. rgvees &9 Y foredl g8 a1 %
scattered wave function is- ST 8FT-
A1
Z A1
: f(e,(l)) ; f(9,<|>)
B. -3/ 1 _
(2n) 72 ~1(0.4) B () % (0.0
C. 3/ 1
(2n)2 —1(0.9) © (2n)2 %f(e’(l))
D. y 1
2n)2 — £(0 D. 3/ 1
(27)72 5 £(0.9) (2n)2 5 £(0.0)
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73. The energy levels for a particle of
mass m in the potential V(x)=a|x|

determined in the WKB

approximation.

V2 mj:\/ﬁ(x)dx =(n+%jhn

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

E_ = fma (n+

n:

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

A.

B
C.
D

" 4Vm

Zero
2
m,C

2
-m,C

. —00

I

prepp

Your Personal Exams Guide

- favia V(x)=o|x | # 599 m % T

U1 o1 311 T WKB M g fffed

[ERIS I

Vi BV (x)ox =+ Jin

(STET a, b FoTies %@; (Turning points) &
TWn=0,1,2,.)8

2
A hnoc ﬂé
En:
2
2
B. B = 3hna(n+lj %
"oladm U 2
_ 2
\ 3hm( 1) %
E,= n+—
| 4/2m 2)]
)
b hmo ( 1) %
E,= n+—
| 4V/2m 2)]
. TeTer fieaia o STTaR Uk Had Soiae ot
=T IS B
A. T
B. m0C2
C. —mOC2
D. —w
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75. According to the Klein-Gordon
equation the energy difference of the

2 2
terms n“S;, and n“P of the
b2 b2

hydrogen atom is for n = 2 is-

o2
where o=
4m gych

A1
——oc4meC2
B.
—ioc“meC2
32
C. 1
——oc4meC2
12
D. 1
-—a’'m,C?

76. 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
1s infinite
Choose the answer from the options
given below-

A. a

B. b
C. ¢
D. d

prepp
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. FATEATTTE GHIHT o HTHR BRAGISH
WA H TG n°S,, 3R n’P,, H I
P2 iz
I (n=2) & feIg B
et o= —
4n gych
2-
—Loc“meC2
B.
—Loc“meC2
32
C.
—ioﬁmeC2
D.
—Loc4m c?

. = i | g gt €

(a) fcEeehcd - S[eIRARIICIAT UTcH

g
(b) TTeAFSIRed - FThY(AT AT ST
o |1 HH BT &
(c) TEgeehT - aehRiTerar I &
(d) Sfreeeeh - aehTiierdT 1 8
e fa o forepedt & & Wt ST -
A a
B. b
C. c
D. d
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77.

78.

Select the correct statements about

phase transition-

(I) Phase transition takes place

under isobaric, isothermal

conditions.

In the first order phase

transition, volume and entropy

remain constant.

(ITT) In the second order phase
transition, Gibb’s function
remains constant.

Choose the answer from the options

given below-

A. Tand III

B. Tand Il

C. II'and III

D. I, Il and III

If L =800 - 0.705 T, where L is latent

heat and T is temperature, the specific
heat of steam is-

A. Zero

(I

B. Negative
C. Positive
D. Infinite

77.

78.
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HEET HSHHT o T H el HoT (3-

(I)  SToEAT HshHUT GHGTSIT TS
gaardi fefaat & grar 2

(I1) 9UH ShIf STEET ThATT H AR
Td T e = R

(I11) et hife staer gepmor o fiey
i I T R

Frr e e forshedt & & wre s -

A. 1T I

B. 11l

C. w11

D. LTI

afe L =800 - 0.705 T, S8l L — 6 ST
Td — T — AT9HM &, 919 AT forfire Seem
2fl-

A &

B. RUITH

C. oFTcHE

D. ¥Fd
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79. 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) 1s false.

D. Assertion (A) is false but Reason

(R) is true.
80. 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.
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AR (A) : 7 A9 R AT
vaTel T SR vaTe # afEa e
hIfS STEYT HHAT 2|

HWOT (R) : A ThAOT S oea Ud Tt

efi{-ef st & e Sshaor foig ot s

AT o T T T shife Staehetor

SFHYT: 3TEdd U Idd eid &

Frer ferw e fereredt & & Wt 3 M-

A. INIFHUT (A) TUTHROT (R) SHT T
2 TqUT T (R), IATTH (A) T Tt
AT 2

B. 2ARYH (A) TYUT FHRT (R) HT T
& T T (R), AR (A) T Tt
IR Tl &

C. HAMFI (A) T & I R (R)
3G B

D. SR (A) 3 & T FRT (R)
qT R

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

A. It is an observation with maximum
frequency

B. Central tendency of the system

C. It is observation with maximum
error

D. It is variance of the system

82. What is the Fourier transform of the
following function?

f(t):e_m;tZO
=0;t<0

A. 1
A2+ o

B. 2
jj—ztan_l(k—j(o)

(2 —jo)

e—kw

D. 7‘7[ A—jo }
o 22 4+ 202
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81. foreft SurTett A1 HTEHT T S1idT 272

A. I8 Afshad AT aTelt Th
JTTAH &

B. foreft somrett i shesir afr ot wmie &
C. % ARIH T AT STTAR &
D. I8 YUl o1 forerer g g9iiar @

82. FACTRE Wt ol BRET ST 1 82
f(t) —e M. t>0
=0;t<0
A. 1
AV t+o

B. 2
%tan_l (A—jo)

(2 —jo)

e—km

D. 7“7[ A—jo }
o 22 4+ 202
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83. Match the signal with appropriate 83. Iy IushoT (fearms®) © et o1 fire
device. F
Signal forerer
I A I A
(a)
(a) / E /
\%
Y
o | | "
/ (b) i
A%
\Y
I
? ﬂL I
¢
\ (c)
\Y
@ 1
(d)
Vo V >
: Vo V
Device ~
(I) Ideal diode SARASNUSEIELS))
(II) Zener diode (I) 3R SHE
(ITI) PN junction diode (1) SR SES
g}g ) ? hOtO‘}IS,ded (IIl) PN-SI3T SRiTE
unnel diode ;
Choose the answer from the options (V) %
given below- (V) oI SArE . ‘
A asV,boILcsI,d->I e feg e faeperdt o & et S -
B. a»LboILcolIL,d>1IV A a->V,b>llLc>1IL,d—1

C. a»V,boI,coI,d—>I a—>LboI,c—>1l,d—>1V

B
D. a>IV,b>ILc—oILd—I C.a>V,bolIlLc>MLd—>1
D. a—>IV,b>Ill,c—>I,d—>1
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84. What is the step function of the
following function?
1

f(t):E(t—l); t>1
=0;t<l1
A L{ﬁlst]
2l 2
B. t
J2n
C. 1
J2n
D. 1
2m -t

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

C

100MQ2

Vo
—m— >
Vin —AW

100MQ2

G,

Uizl

oRC

S0 wp

1+ ®RC
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-
—_
-
~
Il
~—~
—
|

—_
S
<.
—
\Y
—_

J2r -t

85. = fou m ufmer (wfde) = e o @)
S @ —> o0 BT I FTSITeT (3FUSH) i
AT T B

Snowpr
e
=
Q
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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 4x10™ sec , what is
it’s coherence length and spectral
width?

A. 10km, 4.5x107°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

86.

87.

88.
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HE! GH T =T hi-

(a) SAFI-h AUIhA - ke 3Tk &

OELSIEED - YT AT WY &
wuff oisew

(c) TR FOT AT - T T &

(d) X-feror aotenm - gz &=

et fow T et 7 € wEt 3T TH-

A. (b)

B. (¢)

C. (a)

D. (d)

& T 740nm T S AGT T FHeAT

Haeg T 4x 107 sec &, T Al el
HeE TEETS U JUishe ATeTs T a2

A. 10km, 4.5x101%m
B. 12km, 0.45x1071%m
C. 15km, 0.45x1071°m
D. 12km, 4.5x1071%m
Tshel St e o fefu-
A. Gt 35T SR GoheT R

B. @ft oo vt fieh &t

C. TS 3 &R Uohel a7 37 @l 31
e T gt

D. 7T 3l & Tohel qT 31 Iof1 &
SgE gt
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observed in the electronic transition

89. The number of hyperfine components 89. % memﬁ

2 2 .

Py, — sy, of atom with nuclear 2 25, , ¥ gt dshnr i
h N Py Ty, TR
spin L is- feRdl (BTST-WEH) Hfcred TATg ITe

2 gt
A- 3 A. 3
B. 4 B 4
C. 5 '
D. 6 €3
D. 6
90. With exciting line 2536 A°, a Raman 90. fereft fou 7T et & ISt W 2536A° %
line for a sample is observed at T 2612A° T T W& I adt & al
2612 A°. The Raman shift is- T 2oTa RRaaT B
A 2.0x10°m™!
. A 20x10°m™!
B. 1.0x10™*m™ B Y
s - 1.0x10'm
C. 1.15x10°m™ C s
D - - 1.15x10°m
- 3.0x10°m"~
D. 30x10°m™
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91. A superconducting ring carries a 91. us tfaaretes foT o fer ey yafed 2,
steady current in the presence of a SR 39k dof o ITReTraadg fesm &
ﬁ

magnetic field B normal to the plane T & 1_3) AR

of the ring. ©o .

Identity the incorrect statements. T HH | THe e aoi |

A. The current and the magnetic field A. AR § €RT 3R TFTh &
in the superconductor are time — ST ST B
independent

B. - -

B. LT 2 YR e ] SR B feTEn
The current density J and B are i 3 >
related by the equation -

- > — > > L,
Vx J+A?B =0 where A isa VX°J+/\ B=0
constant Slal A Q%ﬁ'ﬂﬁﬁ%

C. The flux passing through the C. he
superconductor is quantized in HAferTer & TSR STl e o &1l
units of he TS § FaTfeehd BIelT &

e

D. 3AfqaTetes o1 SHelt 3iaid, 379

TSHHUT qTT 6 STIFHHTIAT ST

D. The superconductor shows an
energy gap which is proportional
to the transition temperature of the
superconductor
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92. Consider a one dimensional chain of
atoms with lattice constant ‘a’. The
energy of an electron with wave-
vector k is —
g(k)=pn—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 to cos| B — ry at

&

Proportional to E
C. Independent of E

©

Proportional to sin (B - % atj

93. Choose the correct option (s)-

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

(b) Reciprocal lattice of bec lattice is
bee.

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

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

(c) and (d) both are correct
Only (a) is correct
Only (a) and (b) both are correct

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

S0 wp

92.

93.
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‘a’ AfeH Tardish dTet Tehfortar aeATopel
T = T TheuHT I

k T |fe3T % Teh Teiae | shl el © -
e(k)=p—ycos(ka) SEl p 3R y
foreraies 2

afe GTeneh x — o= ¥ forggd &= E
ST qY, SASS I T ahTed AT T BT —
(Tl B U Fraieh 2)

A cos(B—%atj o T

B. E % @A
C. Eg&dT

. sin(B—%a‘[] a?H'JII'I':[CI'I?ﬁ

(a) | HATRI ST bl ScshH STTeieh
bee STTTes BRI
(b) bee STTedeh shl s cghH STTefeh bee STTeieh

il

(c) T THTHIL SiTeieh SYcshH STTeteh, T
TR STeTeh &I
(d) bee STTeteh sl s cohH STTefeh fee STt

BT
A. (c) 3T (d) ST T &
B. %ad (a) TETR
C. ¥ (a) 3R (b) TAT 2T &
D. (a), (b) 3R (c) T T (d) ™A B
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94. The pressure of a non-relativistic free 94. T = Ok a1 7 foreft Foruefia i Wt T
Fermi gas in three dimensions 1 B o9 Sud Sufkea BTt &

depends, at T =0k on the density of T T “n’ T T e o -
fermions ‘n’ as- >

AN A K
B. % B. %
c. C %
D. 4 D. %

95. Hall coefficient of a semiconductor is 95. forelt STedrTaTsh 1 & Ic UTish
3.66x107*m?> / ¢. The resistivity of 3.66x10~4 /e 2 sTed=Ters ¥
sample 1s 8.93x107°Qm. If the o ) 3
applied magnetic field is 1.0 Wb/ m?, ; i?;;?b/z?lli:_q -
then find the Hall mobility. ; Qﬁ ;
A.0.041m*/v-s xfm?ﬁ i ™
B. 0.021m?/v-s A 0.041m2 /v s
C. 0.031m?/v-s B. 0.021m2/v_s
D. 0.051m?/v-s C. 0031m/v—s

D. 0.051m?/v-s

SPACE FOR ROUGH WORK / % & & forr stre

E-20472-BY-MYN-ELE-0PHS 52 14 Set A


https://prepp.in/
https://prepp.in/

www.prepp.in

96. In the p-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.

D.

y; = wave function of the parent

nucleus
yr = wave function of the

daughter nucleus
y; = wave function of the parent

nucleus
y; = the sum of the wave

functions of parent and daughter
nuclei

y; = wave function of the parent

nucleus
vy = Product of the wave

functions of daughter nuclei f -
particle and neutrino

y; =Wy in order to make j3-decay
possible

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

A.

B
C.
D

oyr) oyr)
SN

f f
A4

f.

\S)

NS
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96. afg g -a727 UfhAT &y, TiRISR STareer 1
T e BT 3Ty, AT ST o1
o &I, d feforiad | & s gt 82
A. i =TT TR ST qT Sl
¢ = TSI M1 2T T el

B. ; =¥l 11k shT qlT St
iy = T AT S SIS ATHF o
T BT T AT

C. ;= Hel AT o T Hor
Wy = SIS T, [ -3H07 R
AT o T B! T TS

D. P - & IfshaT @9e 8H o fag
Vi =Vr =

97. 17k o T Higd o SR T,
f-3Tfsieet o AT 391 T hH 4 22

A. f%’ f%
B. fy’ f%
C. f%’ f%
D. f%’ f%
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98. What is the Quark model of A°?
A. uud

B. uds

C. ud

D. uud

9. The 160 isa spherical nucleus with

volume V. If 8Be is also a spherical
nucleus, then what is the volume of
8Be in terms of V?

A1

-V
2

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

100. n a reactor, natural uranium is used as

a fuel. The energy released per fission

of a?* 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_ 7250, ]

A. 20,000 W
B. 5.8 MW

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

98.

99.

100.

prepp
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A° T FTeh TS T 22
A. uud
B. uds
C. u
D. uud

160 weh MR ATfires B, foraent rmaaq
V 21 afe 8Be ot U MR TRk B Al
8Be T 3T V o dew § fordar grmm

A. %V

B. 2V

C. 4V

D. 0.33V

Teh JRHTY] 9T H STehcreh JLEH T ST
S F FIH fRT M I TR 22U A
¥R o6 oSt & 207 MeV IS 510 &Ielt
2, Foremt & 40% =1 forgre 3oif & wwferor
BIAT 21 50 gm WTehfcish JL(FH hl Th
Hhe H ST ¥ fehaT forera 3sif s b ST
eI

[T TTAT: STehfcreh YL AT qTeTTvaRy
9 = 238.0289 amu 235, o Srefden
ST = 0.725%]

A. 20,000 W
5.8 MW
38,890 kW
12,150 MW

o 0w
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14 | SET A
IR 3ifehd T T O 2% JTerRA 313 : 200
Time for making answers : 2 Hours Maximum Marks : 200

e

1. 399 Uiasr § 100 FEgs v fRume F
Tk T % foT0 2 st Fraifa 2 ) avft wyr stffemd 2

2. T2t I, &1 T OMR ST (AERie) W sifea ik )

3. SAUITCHe: Hodieh Tg fohal ST |

4. Toreft oft e % HeTherex AT AN TaeT TS HISTSel Wi ot ST S § |

5.  OMR I (SATATINC) T TANT Hid THT THT hIT JETTUTHT T THi/ald Nad I8 ®e A A1
3Iow Ui a1 forerae o fe ug 9 Rreh wereaey 98 TE B S |

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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