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TF o5 & U 6 S anareedt § @ |
@« & F,, F, @ F, %10 &, (e 4

gue J1gem) | 3fe F, = 10 N &, @ F,

F
(1) 12.5 sin 16°
(3) 37.5 sin 16°
(5) I S

(2) 25 sin 32°
(4) 6.25 sin 32°

Th HGaes AT (I
ﬁﬂgﬁﬁﬂ%ﬁﬁﬁm}ﬁm01tl

900 fuw # gy fow & #1eq @@
%ﬁa&qm
(1) 9 a1 90
(3) 21 qYU1 72
(5) FeRa I

(2) 90 7T 9
(4) 72T 21

2

Three forces F,, F, and F, act at a

point on a body (as shown in figure),
which is in equilibrium. If F, = 10 N,

then F, will be

Fa
(1) 12.5 sin 16°
(3) 37.5 sin 16°
(5) Question not attempted

(2) 25 sin 32°
(4) 6.25 sin 32°

Consider a system for which the
Hamiltonian is given by

2
H=p2+-g§—

The parametric equations of paths
for the system in phase space are
given by (parameter is time t, A and
o. are constant; other symbols have
their usual meanings)

(1) q= Ams[%+u), =-A sin(%ﬂl)

(2) q=Ams[%+uJ,p--%sm(%+aJ
(3) q=%m[%+u), p=%sin[—3—t-+a)
) q Ams(%+a] -% sin(%lm)

(5) Question not attempted

In a semiconductor IC plant, the
probability of making a defective chip
is 0.1. The mean and standard
deviation of defective chips in a total
of 900 chips are respectively

(1) 9and 90 (2) 90and 9

(3) 21and72 (4) 72 and 21

(5) Question not attempted
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o 7T g % Wed feeaw g b 2,

H FEAE M B T GERE TR
faTe G & | Ymehg 1 HIvfig g B

(1) MYGmb  (2) byGmM
(3) G/mMb (4) m+2GMb
(5) IrFaia ¥

|
|
|
|
|
|
|
|
|
|
}
M &AM o T YHehg T e &t 5t g I
|
|
i
|
i

F(7) = S 7wt C > 0 % et iy |
I
FE | B g3 1 R R |

VT T I H T SN W THR fe7m e |
2

(1) v2mC (2) ‘/-mzj

(3) YymC (4) 24/mC

(5) I we

m' S ——— ———— R W SEESEIT TSR SRR SRS e

A particle moves in an elliptical orbit
In an inverse square law central
force field. If the ratio of the
maximum angular velocity to the
minimum angular velocity of the
particle in the orbit is n, then the

eccentricity of the orbit, ¢ is given by

n-1 Jﬁ—1
(1) o (2) 9 =5
n% —1 n—1)?
w)rﬁ+4 @)(;:?)

(5) Question not attempted

Consider a Comet of mass m
moving in a parabolic orbit around
the sun. The closest distance
between Comet and the Sun is b,
the mass of Sun is M and the
universal gravitation constant is G.
The angular momentum of the
Comet is

(1) MYGmb  (2) byGmM
(3) GYVmMb  (4) m+2GMb

(5) Question not attempted

A particle of mass m is moving under
the influence of a central force

F(T) = #?with C > 0. The value
r

of angular momentum / for which the
particle will move in a circle is given

by

(1) Y2mC 2) %9
(3) YmC (4) 24mC

(6) Question not attempted
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N A e e am v, v, §
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free a3 § Y% U & G FHT IIRET
(p) 7o T it et et St (T) Tt
U |

[wtie Z]

ITI1 +m2

|

s

(1) p=%1/v$+v§ T=-2-|.t(v1+v2)2 |
|

7 faferas e wopm oo et € | -1

-zﬁgﬁmtlmﬁ'ﬁ-wam
3§ fRR -2 #it 3 nfe et 8 | T &

3
:
&
!
:
:

W| <

Tordt 8 | 98 f35e yer Y T ot 7
(1) AT

(2) oid: AT

(3) WA

(4) ST TaT e R |

(5) Irgeia s

.h —— —— — — — — ——— ——— — ——

‘same direction.

A closed system consists of two
particles of masses m, and m, which

moves perpendicular to each other
with velocities v, and v,. Find

magnitude of the momentum of each
particle (p) and the total kinetic
energy of system (T) in the reference
frame of their centre of mass.

m4m
Here p = —1—2
my +My

202 1
(1) =—:—Jv1+v2 T=--2-|4('«.«1+w2)2

22 1
@) p=pyVi+V] T= vy + 52

1 2
(3) p=%1/v$+v§ T=E-p(v1z +V5)

2

2 1
@) p=pyVi+Vz T=—p(v] +v3)

(5) Question not attempted

Two billiard balls undergo a head on
collision. Ball-1 is twice as heavy as
Ball-2. Initially Ball-1 moves with a
speed v towards Ball-2 which is at
rest. Immediately after the collision

ball-1 travels at a speed % in the
What type of
collision has occurred ?

(1) Inelastic

(2) Completely inelastic

(3) Elastic

(4) Information is not sufficient.

(5) Question not attempted
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10.

10

2.0 kg T TH Al YATcHD X-38 T
X=30m3RRmenAToT Bar |

A
I

TR 30 TH & a = (4.0 m/s?)

- (3.0 m/s?)j R ST & 1 20 s )
T | g fog & g @ Fefy
Ham 8 — (kg m%/s )

(1) 0
(2) -36k
(3) +48k

(4) 96k
(5) rFa we

L ———— — e T S e ey S T e m——— e na A s

5%

QI U H GAHH $g a7 | Tu & fg
fraferfga wet © fomr fifve @ @
ﬁmgﬁq:

FYF-A : 0 FuE qur faulia dant & }
o fe am € s T om # (Fwe
@ @ aAgH) |

W—B:ﬁiﬁﬁﬁﬂhﬁﬂ(ﬁc)ﬂ!ﬁl
U n % A g A B Thar & |

(1) FYT AT B =1 Tt |

(2) HYTATE R TUTFHUT B e R |

(3) FUTATAA R TATHYT B T R |

(4) H¥ A 79T B 21 Terd § |

(5) oTFaRa e

m ——— ———— —— e — —— T—— T T ———

10.

A 2.0 kg block starts from rest on the
positive X-axis at X = 30 m

Thereafter an acceleration a = (4.0
A A
m/s?)i — (3.0 m/s?)j is given to it. At

the end of 2.0 s, its angular
momentum about the origin is — (in

kg m?/s)
(1) O

(2) -36k

(3) +48k

(4) -96k
(5) Question not attempted

Consider following  statements
regarding collision of two particles in
centre of mass frame and choose
correct statement :

Statement-A The particles
approach as well as separate
(before and after collision) with
equal and opposite moments.

Statement-B The angle of

scattering in the frame (6.) can

take any value between 0 and .

(1) Both the statements A and B are
correct.

(2) Statement A is correct and
Statement B is wrong.

(3) Statement A is wrong and
Statement B is correct.

(4) Both the statements A and B are
wrong.

(5) Question not attempted
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12,

@mmmﬁ@@ml
@%Wﬂ%ﬁﬂéﬂﬂmmmml
(g R ama R, T, |
R ) IR @RS o = |
02 U AIfh B P 4 A T W o |
@R R yz A A R | P |
mmm(m)%azﬁ%aﬁﬁl
P 4 3 # T AT R 7 =
|
|
|
|
|
|
|
|
1

(1) IL.=m(rs +r3)

(2) Iw=m(r12 +r§)cosza

(3) I, =-m(r} +r3)sinacosa
(4) [zz=m(r12 +r§)sin2r.1

(5) ARG A

m SGSIHM &1 Teh hUl m GoFHME dYT /
waE H T ve % e R w e |
B8 H9l R W Fifera (e=rg) B () |
U HI € T ATl FATH A AR DS
SEATR qf § gRThR i Y T, B

‘l

m, [

T @

79! 9g!
OIS
(5) IR ¥

11.

12,

Consider a dumbbell made of two
identical masses m attached by a
massless rigid rod (but at different
separations r, and r, from the axis of

rotation) spining so that ® =02
and so that the rod makes an angle
o with the axis of rotation. The
masses lie in yz plane. Which of the
following is NOT true regarding the
components of the moment of inertia
tensor of the sz}stem ?

+r§)

(2) 1, =m(r? +r3)cos? o

(1) L =m(r?

(3) Ly=-m(r{ + rg ) sin o cos

(4) L,=m(r? +r2)sin2a
(5) Question not attempted

A particle of mass m is attached to
the lower end of a rod of mass m
and length /. The rod is hinged at its
upper end (fig.) The minimum speed
that must be given to the particle so
that the rod performs circular motion

in vertical plane, E;

m, /

F

3q/ 5g/

M @

7ql Oql

(5) Question not attempted
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13. @it fees fagra 3@ yr weRf

13. The modified Hamilton’s principle is

fpar ST 2 { represented by
. | :
(1)ach|x=o | (1)5dex=°
.rT | g
t | t
(2) afHdt=o (2) 3)Hdt=0
t - t
ty t
(3) 6 _r (Zp gk —H)dt=0

{4

—
W
S
>
Sy
—
!
©
-~
Q
-~
|
L
S
Q.
—e
!
o

(4) 6 f(zpkq; -H)dx=0
X4

(4) 8 JZ(Epkq; ~H)dx=0

(5) JgaRd ¥

(5) Question not attempted

14. If Su=h wem L = §,.q, — 1_515 3} 14. If Lagrangian function is given by

|

|

i

| L =q,9, - J1-€|E , the Lagrange
gt — { equation will be —

|

|

|

|

|

(1) §,=0 2) §=0 (1) §=0 2) &, =0
U s
(3) 1—('1}%: (4) 1+Ej£=0 (3) 1-g4k =0 (4)1+q£-0
(5) IraE I (5) Question not attempted
G 15. A horizontal circular pl

8. T e st s |1 GG
ki o3 P H T | angular velocity o with respect to
2 | m ZEHH HT TH e EHH T r | ground. A person of mass m runs

e % & gu (Rree 35 <Seent % | clockwise in a circle of radius r

(centered at the centre of the

F% W B) W G & WUE o I F | platform) on the platform with speed

IAUITEd <l 8 | Al W S-SR A2 or with respect to ground. What is

BeH T HT TRATT T ? the magnitude of the net fictitious
force acting on the person ?

(1) V2 mre?2  (2) 2 mre? | ) Z e (2) 2 mee?

(3) 3 mre? (4) 5 mre? | (3) 3 mre? (4) 5 mre?

(5) FreRE S | (5) Question not attempted
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16. @™l e & forw Fr=feRea wei W | 16. Consider the following statements

7.

feram Fifve v wdt wu g

FYA-A ; et oft nfefa =t K(p, q, t)
3ga  (evolution) H FA TH

ﬁ?ﬂﬁﬁlﬁnﬁﬁﬁﬁmﬁm
e Wy (fy % Faaes) &, @
T GE A i e A6
YA T § |

(1) TN FTTATITBITAE |

(2) FTAFHATIER |

(3) FTAFYTB AR |

(4) TNATIRIEBEAR | E;
(5) g ¥

ﬂﬁﬁ'ﬂﬂﬂﬁﬁﬁﬁlﬁmﬁmL—lez
+mg|msﬁﬂﬁﬂ1mi,?ﬁ

e wem Hﬁmm
p6?
1) H= — -mgl 3]
(1) oy~ hgheos
2
(2) H=Ee——+mglcos9
21
(3) H= pIB — mgl cos 6

(4) H= ‘;_I + mgl cos 0

(5) Irgua F

|
|
I
|
|
|
|
|
l
I
|
|
|
|
|
|
I
| 17
|
l
|
|
|
|
|
|
|
|
|
|
|
|
8

17.

for Poisson bracket and choose
correct option :

Statement-A : The total time rate of
evolution of any dynamical
variable K(p, q, t) is given by
Xy (u H)
dt ot

Statement-B : If u and v are two
constants of motion of any given
holonomic dynamic system, their
Poission bracket is also a

constant of motion.

(1) Both the statements A and B are
true.

(2) Only statement A is true.

(3) Only statement B is true.

(4) Neither A is true nor B is true.
(5) Question not attempted

If Lagrangian L for compound

pendulum is given by L = %1@2 +

mgl cos 6, then Hamiltonian function
H is given by

2

(1) H=E§I—-mglcose
2

(2) H=% + mgl cos 6

(3) H=p—19-mg|mse

(4) H=2—?+mglm39

(5) Question not attempted

10

e



18. o= A weRkia gfa difem & fore e

19.

Tt 1 o safeat 3

k k' k

WL L L L L L L L Ll 22222277

1 kg 599H %1 @& fUg 25 N/m Fears
%l T 8 ¥ aewt ? | fiT w saven
g S AT v (m/s ¥ AT T R) %
HHATE B, | HEft R s @ | afe
Farfed g IRl It i

%mtﬁﬂmmm’ e
(1) 10 kg s (2) 5kg/s™*
(3) 25kgs™!  (4) 1kg/s™!
(5) Irgeia e
fear & wqTaRer
e g1 )

Q=in (E]aen p=-|L 412

q 2 )9
T WA SHR Hem F, (SR
hHH) 39 YR fear srar @

(Qz 1\ q (qz 1‘\ ;
(1) |—+1|e9 (2) |—+1|e
\2 / \2 /

( Q (Q2 Y @

Az ES q it q
(3) kz +1Je (4) \ > +1)e
(5) rgeRa e

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

18. For the coupled oscillator shown in
figure the angular frequencies of
normal modes are

k K’ k
-um-.m..uu-

TTTETTTTITITTITTT T T IT TSI IIIIs,

k+2k'

k+k'
o J_m_’
@) JF_’ k + 2K’
m

(5) Question not attempted

. A body of mass 1 kg is hanged from

a spring of constant 25 N/m. The
body is subjected to a damping force
proportional to velocity v (measured
in m/s). If the damped frequency is

V3

- of the undamped frequency, the

damping constant of the oscillator is
(1) 10 kg s (2) 5 kg/s™

(3) 25kgs™!  (4) 1kg/s™

(5) Question not attempted

Given the Transformations

foc D0 o =)

Q=in [EJ andP=- |3 +1|P

q 2 )9

A corresponding generating function
F4 Is given by

2. %) (225 R

(1) °—+1 e (2) L 41| e

e \ y

(3) {—2.+1] ot (4) [9;“] ot

(5) Question not attempted




21. TH wifed HAEdi o sgheat | 21, A forced harmonic oscillator shows
o, = 300 rad/s T , = 400 rad/s T equal amplitude of oscillations at

frequencies o, = 300 rad/s and
UM 3T TefRid i & | 3T g 8 1

®w, = 400 rad/s. The resonance
(1) 353.5rad/s (2) 350 rad/s

frequency is
(3) 363.5rad/s (4) 346.5rad/s (1) 353.5rad/s (2) 350 rad/s
(5) FFARA S

|

i

|

| (3) 363.5rad/s (4) 346.5 rad/s
| (5) Question not attempted
|

|

|

|

|

|

22. & UG YARY U € = a cos (ot -
kx) 9TEaq S T Seidt 8 | T fAw @3 S

22. A plane elastic wave ¢ = a cos (ot -
kx) propagates in a medium S. The
equation of this wave in a reference

A S F FIE A x ﬁmﬁﬁ@ frame S' moving in the positive
(FAMEH) 37 V A 9 @1, | 39 q direction at the x-axis with a constant
e (non-relativistic) velocity V relative to
b2 WER A e | medium S, is given by
@
[qﬁ‘”i] (Here»m%]
2 P \4 r- L 7 V 2
(1) e=acos {1+ |ot—ks I e e [1+—)mt—kx'
i b V
G i “ :
(2) & =acos (1—:-Jmt+kx } (). 2 icEn [1_£Jmt+kx.
* = \%
= -1 L kx'ﬂ l il
(9) &=acos (‘“;)‘”" I (3) &= acos [1-—)mt-kx'
> 3 Y
b 1= sz [t y
() e=aco RIS 7 (4) €=acos (1——-)mt-kx'
(5) I WA ' :

l (5) Question not attempted
- |
23. T EHiea IEdl Qe % fere fowar | 23. For a damped harmonic oscillator,

™M Y% n Qe W m AT 92T § | | the  displacement  amplitude
- decreases m times in every n

ﬁﬁmmmmﬁmm% I oscillations. The quality factor is
(1) 21tm 2) 7on | given by

Inn Inm | (1) 21:_m @) N
3) 27N @) nn = Inn Inm

Inm 2inm | (3) 2nn (4) nn
(5) gaﬂﬂﬁm I Inm 2Inm

(5) Question not attempted
O | 10 10




24, 1 mm E & T YTg % a1 &l 50 cm

23.

26.

10

aﬁmr@if?ﬁmuﬁmmilmﬁ}
@ 100 N | TR 36! g 3mgf & |
HH H g TH Hid @ha & JY ¥ |
g 5 foog &A@ 8 | R ® o9 |
W N QR | R aw |
T A § | Tt 6 amaf R |
(1) 85 Hz '
(3) 95 Hz

(5) FFRA T

(2) 90 Hz
(4) 100 Hz

angar % fafie fagra & aﬁ;[@maﬁ,i
%ﬁqﬁnmﬁmﬁmﬁﬁqﬁwl
ferere g . |
FRda-A ;T F frm oft @&t § |
U §9 A AT A ¢ | |
Fipdiar-B : Fafa d wemw it =1 @ I
ae ot Seltg o # g9W C B |

2 _ |
(1) ATHTBERI a4 § | S|
(2) ASI R OB 39T 2 | I
(3) AT RTUIBET R | |_
(4) ATYUTB gHI 3T £ | I
|

|

|

(5) TaNad ¥

U AT & 2 SR ey, e 8

T g & U1 g8 e B, O A @i |
frw o # | g wTew # we arftres @ |

g UTg9 % qa1d Attt it gt 300
Hz Fiftre | &g 139 1 g Hgf @
(1) 60 Hz (2) 100 Hz

(3) 200 Hz (4) 400 Hz

(5) TFARA ¥

11

24. A metal wire of diameter 1 mm is

25.

26.

held on two knife edges separated
by a distance of 50 cm. The tension
in the wire is 100 N. The wire vibrate
in its fundamental frequency and
together produces 5 beat per second
with a vibrating tunning fork. The

tension in the wire is reduced to &/N.
Beats are again found at same rate.
The frequency at the fork is

(1) 85 Hz (2) 90 Hz
(3) 95 Hz (4) 100 Hz
(5) Question not attempted

Consider following postulates of the
special theory of relativity and
choose correct option :

Postulate-A : The laws of nature
have identical form in all frames.

Postulate-B : The speed of light in
vacuum has the same value C in
all inertial frames.

(1) Both A and B are true.
(2) Ais true and B is false.
(3) Ais false and B is true.
(4) Both A and B are false.

(5) Question not attempted

Two cylindrical pipes of the same
length but one closed and the other
open are sounded together. The
frequency of the third overtone in the
closed pipe is 300 Hz higher than
that of the first overtone of the open
pipe. The fundamental frequency of
closed pipe is

(1) 60 Hz (2) 100 Hz

(3) 200 Hz (4) 400 Hz

(5) Question not attempted




27. 3 S'duH g (60m,0,0,8x 108 s)
Wl A R | s'+xfa~snﬁ4can

¥ Tfsfier 2 |wm%ﬁ§-m
fewis SHAH (X, 0,0, 1) 8 | xAATt
M HAY: 8

(S aU1 S' % q foig ITa: t=t' =0 W
T &)

(1) 132maa72x 108s

(2) 93 mau72x 108 s

(3) 132maar25x 108s

(4) 93 mauT25 x 108 s

(5) IrFid

28. ¥ T GEEA H WA & | YGRd 59
gt ® | fget B au1 A % 7EY g

Py — P, 2 (g = 10 m/s?, 911 &l ¥ =

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1 Tm/ce ) i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

/m?

ON

(1) 400N/m2  (2) 300
(3) 1000 N/m2  (4) T

(5) I I
29, tﬁmaﬁrmﬁﬁiﬁammm

meC meC
(1) ™ @ &
H (3) ‘/—f-mec (4) 72=ch
(5) IR T=A

O | 12

217.

28.

29,

In frame S' an event occurs at (60 m,
0, 0, 8 x 1078 s). Frame S' is moving

along +x direction with a velocity %—c.

The space-time coordinates of the
same event in frame S is given by (X,
0, 0, t). The value of x and t are

respectively

(Origins of S and S' were initially
coincide att=t'=0)

(1) 132mand 72 x 108 s

(2) 983 mand72x 108 s

(3) 132mand 25 x 108 s

(4) 93 mand 25 x 108 s

(5) Question not attempted

Figure shows a Siphan. The liquid
shown is water. The pressure
difference Py — P, between points B

and A is (take g = 10 m/s?, density of
water = 1 gm/cc)

(1) 400 N/m? (2) 3000 N/m?

(3) 1000 N/m? (4) zero
(5) Question not attempted

The relativistic mass of a particle is

2
J3
momentum of the particle is
m,C C
(1= (2) %

P
J§

(3) Tmoc (4) %moc

times its rest mass m, The

(5) Question not attempted
10



30.

31.

32.

10

ﬁva=10-2mamqams=%1 |
n
N/m 1 U 59 §g k THaa™ dei & fave ’
Bt & | W@ wEE A F [ o
103 J A fafda it 8 | kT am R #
|

(2) 1.02 x 104
(4) 1.04 x 108

(1) 1.01 x 102
(3) 1.03 x 108

(5) TG I

&l G IS B T TR & waaq
T & | $h! -t qoreed A, 7 A,
¢ | 3 5% 5omH % § g -
sifref! qeTeed A, 9 A, &9

< 3 et P 991 Q W fEr Hifiw |
T4 HT 99 8 gm/cm? T AT FHAT:
Temau 0.5¢cm 8 | MA P %I 0.8
gm/cmam?a'qu‘n=3pl‘ﬂﬂm%;‘q’,
ﬁ@‘rgrmmélfﬁﬁQﬂﬁLBgmlcmal
m-qﬁn=2pzm%:ﬁﬁaﬁm|
SR | P Q% W A 1 e |
(1) 2 2) 3 |
(3) 4 (4) 5 {
|

|
|
|
|
|
|
|
|
i
o |
|
|
i
|
|
|
|

(5) 3Fea S

13

30.

31

32.

A drop of liquid of radius R = 102 m

having surface tension S = 24 N/m

4n
divides itself into k identical drops. In
this process, the total surface energy

change by 102 J. The value of k is
(1) 1.01x10% (2) 1.02 x 104
(3) 1.03x10° (4) 1.04 x 108
(5) Question not attempted

Two identical non-relativistic
particles move at right angle to each
other, possessing deBroglie

wavelengths 4, and A,. If X; and A,

are their deBroglie wavelengths in
their centre or mass frame, then

(1) 7C‘|'=?“1 ’*:2=7*2
@)&=% %=M
I I A-}\«

3) A =0y =il
( ; - 1fl%+122
2A 4\

(4) A:I = xz S —
VA2 +2
(5) Question not attempted

Consider two solid spheres P and Q

each of density 8 gm/cm® and
diameters 1 cm and 05 cm
respectively. Sphere P is dropped
into a liquid of density 0.8 gm/cm?3
and viscosity n = 3 p/. Sphere Q is
dropped into a liquid of density 1.6

gm/cm?® and viscosity n = 2 pl. The
ratio of the terminal velocities of P

and Q is

(1) 2 (2) 3
(3) 4 (4) 5
(5) Question not attempted

894865 5 2




33.

35.

m 3N % T ge w0 W Rmm s &t | 33, Consider a Microscopic particle of

X-318 % T Yo 9 | oA R | 7
& 6 &1 t = 0 | Hu At FRufq &1 719w
féan e & qun 9@ "W Ak, @ AR
2 | 912 & Felt &1 t W F07 At 7 T
fRufy & rfafPeaar grft
4nt
(1) Ax, (2) =7 %
2nt ht

(3) mﬂxg (4) Zmﬁxu

(5) g S

2+ 2
E3=girt h2 G I LR E
2ma
Bt ?
3
(1) %a
® <
(5) rgeita ye

3
(2) 3

3
(4) m

RUFHEAFITAE:
(1)
1"

(3) =

(5) IR S

mass m moving freely along the
x-axis. Assume that at the instant
t = 0, the position of particle is
measured and is uncertain by the

amount Ak, The uncertainty in the

measured position of the particle at
some later time t will be

4t
1) Ax 2
(1) ax @ =5
2nt At
3 4
( ) mﬁxg ( ) 2mﬂxg

(5) Question not attempted

. A particle of mass m, which moves

freely inside an infinite potential well
of length a, has following initial wave
functionatt=0.:

w(x, 0) = %sin [E;-) + ‘/;i;

sin [%}T;' sin (éaE]

where a is real constant.

If measurement of energy are carried
out, what will be the probability of

9n2h2
etting enerqy E, = ?
WA D
3 251,08
1 | — 2 —
e 2 %
1 3
3 — 4 ——
® = @) =

(5) Question not attempted

. A wave function is given as y(x, t) =

A

gllkx = ot) The normalization
i .
constant A is :

1 1
(1) — (2) T
(3) n (4) Jn

(5) Question not attempted
10



37.

38.

10

36.

A

ittt
wa N 6 s (IR =t gfifeea
A T I 8

5

5

|
o fed T 8 | M li
|

|

A A l

(1) A & B R gore & aun |
[£'§l=° i
(2) A & B &fiA dere & aeon |
[A, B]=0 |
(3) A AR, BRweRfd e |
g
(4) Aghi 2, B fowm afifdt & qem |
[A, B]#0 |
(5) Irgaid T i
|

|

|

|

|

%A et % foTg 3 et & wehiol e
F o, B | 3 M ¥ famm s

37.

(1) 4:2:1
3) 1:2:4

(5) rgaRa ¥

|
| 38.
memwgwmmahwf
aﬁﬁtﬁxaﬂmmm‘%lﬁwﬁwl
ﬁaﬁﬁtﬁm%laﬁw-\é% |
1 2 |
|
|
|
|

(1) > (2) 3

3 4
® 7

(5) STaia J¥

(4) 3

15

Two operators M and N are defined
N 1- |A A—-iB

as M = ——
1+IA ‘an +§2

The mndltlons which ensure unitarity

of M and N are :

(1) A and B are Hermitian
Operators and[A B] 0

(2) A and B are Hermitian
operators and [A B];'-O

(3) A IS Hermman B is skew
Hermitian and [A, B =0

(4) ﬁ iIs Hermitian, B IS skew

Hermitian and [A , B0
(5) Question not attempted

andN =

The scattering cross-section from
hard sphere for low energy is Oy -

The classical hard sphere scattering
cross-section is o, and hard sphere

scattering cross-section in high
energy limit is o,. The ratio oy, : o, :

LR
(1) 4:2:1 (2)-2:4:1
(3) 1:2:4 4) 4:1:2

(5) Question not attempted

A free particle with energy E whose
wave function is a plane wave with
wavelength A enters in a region of
constant potential V > 0 where the
wavelength of the particle is 2A. The

ratio -! IS

E

1 2
(1) 5 (2) 3

3 4
(3) 2 (4) 3

(5) Question not attempted




39.

40,

41.

1 wfew <¢| W * W |y> B <9
-1+|
2 (61 ~, 5) t’\a W"‘ = 3
2+3|
MW%IWI&WW%

(1) 4 +18i (2) 4-18i
(3) 11 =i (4) 4 +4i

(5) I S
w e feeed smem ¥ yEEE
difees (ATUHMA) AER [6,>, (9,
10,> & aftfa firg s 2 | 39 3 A T

39. The bra vector <¢| and ket vector

ly> are expressed by <¢| = (6, =i, 5)

=141

and |[y> = | 3 |. The value of
2+31

<y|¢>is :

(1) 4+ 18i (2) 4 - 18i

(3) 11 =i (4) 4 +4i

(5) Question not attempted

The orthonormal bases for a three
dimensional Hilbert space is

described by [¢4>, [$,>, [95>. The

: A, :
action of an operator O in this space
is described by

A A

O 94> = = [9,> O 9> =
A

O 95> = 104>

Matrix representation of this operator

195>

is given by

R L0 10
(1) F1 00 @) |=1250 "0
0 170 e )
o Tk W 100’
3)|0 1 0| @0 1 0
0 -1 0 0 0 1

|

|

= |

|

|

|

|

|

|

l

W

moﬁmwmaﬁhﬁwﬁ}
%

0 104> = = |6> 0 |0,> ’n}

O|¢3}"|¢1 l

39 G b1 Afesd frEww 36 whR |

T |

0 0 1 ‘0 0 1] |

M1 0 ol @|-10 of |

0 10 011 0] i

0 0 1 1.0 0]

3|0 1 of @ |0 1 0| |

021 0 0 0 1] |

(5) It S |

% FeH Iy Fem | faER I

fret 9 Yeta gHRE A, B @ 63H|

sor Gata §AB-C =1, vl 1 |

e b (AR A = 2 8 =xél

78 C g1 =R {

d
(1) X (2) = I
d g
(3) “xa (4) I-d—x I
(5) 3FeE S |

16

(5) Question not attempted

Consider a quantum mechamcal
system w1th three linear operators A

B and C which are related as A B
A

- C = I, where I is the Unit
operator. If ﬂ = :;x, é = x then C
must be

(1) zero (2) dix

@) @) x=-

(5) Question not attempted
10



42, TH U T & JAasr B e | 42. The ratio of the energy of the first
wiee Rt ot L LI 2% #8, % excited state E, to that of the ground

forr s T <o E, 7o e | state E,, of a particle in a three-
e R | dimensional rectangular ‘Potential

MO gt SR | boxofsidesL, LandLi2,is

(1) 3:2 I (1) 3:2

(2) 2:1 | (2) 2:1

(3) 4:1 | (3) 4:1

(4) 4:3 (4) 4:3

(5) I JeA (5) Question not attempted

43. Two possible eigen functions for a
particle moving freely in a region of
length a but strictly confined to that
region are shown in figure. When the
particle is in the state corresponding

to the eigen function vy, its total

43. T &V I W18 @ F W H R 9 9
T 8 T TS €9 § 36 WH 4
& difta war @ & fog @ o amee

%o o ° Ui 1Y § | ST 0 AT

T Yy W A R T g T energy is 4 eV. The total energy

corresponding to vy; and the

St 4eV R wnaiﬂﬂﬂﬁaﬁﬁﬂiﬂ
frera &t =Aam i wA: 2

minimum energy of the system are
respectively

¥ |

R i v al2

|
|
|
I q"ll

aMm

(1) 16eV,1eV (2) 9eV,4¢eV

(1) 16eV,1eV (2) 9eV,4eV
(3) 9eV,1eV  (4) 16eV,4eV (3) 9eV,1eV  (4) 16eV,4eV
(5) Irguivd A (5) Question not attempted

10 17 a




44. m THN & TH HU W =R w1 o F

43.

s fodfte fanre V(x) st |
V=wx<0; V=0, 0<x<a; I
V=V,x>a |

& fean e 2 & waw 2 | 7@ P & |

fou g senat w1 Ffe B e {

g (T k = th

B = %’;(VO-E)amkqéBaﬁ

YT &, E 1 Y St & 94T E < V)
(1) Bcotpa=—k (2) kcotka=-p
(3) ktanka=p (4) kcotPa=

(5) I ¥¥

|
|
|
|
i
Rufty v b= | (A+ 4% %
2Mmao l
mﬁmﬁwémﬁ*qaﬁmﬁl
ma@azlmmm%ﬁwi
qu:-mnmogm,nsZ%,‘ﬂl
TR 6T B |
08 |
(1) \/’é’T— 0 v2 0 |
] | g |
- 0= 120 i

(2) J: 1 0 1
o 10 I
R Ry |
(3) \{21' 1.0 2 |
"®lo ¥2 0 |
0 0 0 }
(4) J% 0 1 0 l
0 0 2 |
|

]
:

18

44. Consider a particle of mass m

subjected to a one dimensional
potential V(x) that is given by

V=wx<0 V=0; 0<x<a;

V=V, x>a
The bound state of this system
. . 2mE
exists only if (Here k = h2 and
2m

B ?(VO-E) and both k and B

are positive, E is energy of the
particle and E < V,)

(1) BecotBa=-k (2) kcotka=-f
(3) ktanka=p (4) kcotpa=9p
(5) Question not attempted

The matrix representation of the

position operator X = JL (a +a*)
2Mmo

. : A
contains the creation operator a*

and annihilation operator a. For
simple harmonic oscillator the matrix

form of the operator <x>___ when 0 <
mn<2is:

hor sl s Blaeg® ¢
(1) J;:% 0 v2 0
0 0 43
I Tl el o
(2) JI 19 e
2Mma 0 1 0
o e ol
(3) J% 1, O )2
0 V2 0
0,50 O/
(4) J_ 0. 10
0 . 0.12
(5) Question not attempted

10



46. & TR ! foF rEen l

47.

10

Lo+ 2
ey

¥ WIAT | 39 TSR % G TATHER
forerames e i |

l
") !
@ 2
@ > i
@ =
(5) g S E.E l
T FIRSIo TG H o7 |
wais (1, 6, ¢)-éﬁ 6122 sin 6 }
o |
|

W&l a T Faars (S B=n) 2 o, 6,

¢ TRA F e s € (g fig
A T R) | x2 T TATET A T8 7

n
(f&mtf sin50 do = 16 o
0 15

I " g dy =
0 P
(1) a2

(2) 482

(3) 8a?

(4) 12a?

(5) Irgaia we

n:-oasm)

e s mm E—— —— e, R, el T e | S eS| e e e

19

46. Consider an electron in spin state

. (3+2
ol

Find the normalization constant for
this state.

(1)
(2)

(3)

N A N NN N -

(4)

(5) Question not attempted

47. For a hydrogen atom orbital

1
r, 0, §) = — —— re~"22 gjn 9
V211 ( ¢) Baz \[—

el

where a is constant (the Bohr radius)
and r, 6, ¢ are spherical coordinates
of the electron (the origin is at the
nucleus). What is the expectation

value of x2 ? ( Given _|' sin®0 do = 12
and I e B dy = lnﬂ J
B +1

(1) a?
(2) 4a?
(3) 8a®
(4) 12a2
(5) Question not attempted

a




48, e v i A R T ), W

0
0

o O O

1
A U1 o AR FHE: A O
0 -1

-l

1 0 0 2
w 2n%0 1 O|E 1), @ SH
0 0 1

mﬂﬁﬂmﬁaﬂ'{ﬁh#m

FERTR A S 1A [1)=|0],

0 1

- o b el

it A EA R 0
(1) Js [0y= [1), J; 11) = |0),
j+ I-1) = ‘0>

2) Ji 10y=11), Ji 1= 0
3 1) =0)

(3) Ji 0y=|-1), J. 11y = |0),
i -1y = 1)

@) 3. 10y= 11y, 3, 11y = |-1),
Ji -1y = |0)

i
|
i
|
0y=|1|w |-1y={0]| ¥ I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

(5) IrFiid A

48. For a particle having unit angular
momentum quantum number Jz

1 0
and 32 matrices are A0 0 O
0 0

1 0 O |
and 2A%(0 1 0| respectively. The
0 0 .1

eigen vector of jz and 32 are same

and represented by the eigen

value corresponding to jz. These are

0 0
11y =|0|, [0)=|1|and |-1) =|0]|.
0 0 &l

Which of the following is correct ?
(1) Ji 10y=11), ;1) = |0),
Ji F1y=10)
2) i 10y=11), 3 [1y= 0
Ji |-1)= o)
(3) Ji 10y = [-1), Ji [1)= |0),
Je -1y =11)

@) 3, 10)=11), 3, 11y = |-1),

j+ |—1)= ‘0)

(5) Question not attem ted
E:& 10



49. 3Tadl e W bx &Y FRIG foram Sma | 49.

50.

W)l lrlny (A) ay

(X)

(Y)

(Z)

10

2, et b R # | einm R & wom |
Fife w1 Geifta @01 FoF R, AR u (v) |
e aradi Sieteh %1 a0 B &

b f h |r——-
(1) ;l; m n+1Un_2— n+2un+2]
A

@ 2 O[Ty, = Va0

2mao
3) b [ - JiTH
(3) w V2ma [JEU,H I"l'*"“Jn-i-'I]

(4) 2 I["/"—'Un-r'/munn |

aw ¥V2mo l
+JI"I_'-"§U"_3— ﬂ+3Un+3]
(5) et s |

aqe-1 o g g i fafte oftwt

& Jfiea g T § | §g-2 § W aRm % o

& oo fed TR § | SffEd! ) S S |
¥ gafera HIfg 3R 98 F2 IR ot 7t |
TTEAT ) g & (Fehat & yafera o9 §) :

7781 772
0. [3n2=1(1+ 1)

nl| 2| n)y (B) 2
n® (2 +1)a3

1 C) 2
(nll?lnl> ©) %[5!124'1-—31

(1+1)) a3
1 (D) 1

n|—|nl SEE S

\ Ir2 ) n‘a,
$C .
(1) (W, D), (X, C), (Y, B), (Z, A)
(2) (W,A), (X,C),(Y,D),(Z B)
(3) (W, A), (X, C),(Y,B),(Z D)
(4) (W, D), (X, C),(Y,A),(ZB)
(5) ¥FwiE I

H 21

(Y) (nIl%lnl)

@ Wiy L
r

Harmonic oscillator is subjected to
the perturbation bx, where b is a
constant. The corrected wave
function upto the first-order using
perturbation theory is when u (x) is

the wavefunction of unperturbed
harmonic oscillator.

(1) %1}5:; n+1Un_2—Jn+2Un+2]
(2) -R%Jﬁ’-’-;[./nnun_;-ﬁfnﬁ«zum]
@ 2 [T Ry, - v,

b ’ h
(4) i; m[J;Un_1--Jn+1Un+1
+yn-2U,_3-Yn+3U,, 3|

(5) Question not attempted

In Group-1, various average
quantities of hydrogen atom are
mentioned. In  Group-2, the
expressions of these quantities are
given. Match the averages with the
corresponding  expressions and
choose the code that shows correct
pairs (symbols have usual meanings) :
Group-1 Group-2

(W) (nilrln!) (A) 3?0 [3112—1(!4'1)]

(X) (i | r|niy (B) 2

n® (2 +1)a3

(C) 2
"7 5n2 + 1 — 31

(1+ 1) ag

n%a,

Codes :

(1) W, D), (X, C), (Y,B), (£, A)
2) (W, A), (X, C),(Y,D) (£ B)
(3) (W, A), (X, C), (Y, B),(Z D)
(4) (W, D), (X, C),(Y,A),(Z B)
(5) Question not attempted




51. U Ush fofia o et Sifers & folw | 51. For a one dimensional simple harmonic

e 76T e y(e) = et g | osllelon “S"("g) g (';‘:a"rfn‘:gt::
e ywx) =
o @ (r=et B> 0), &9 e l B > 0), we obtain from variation method
T E | 35 . = 3mae?
(H)=£;3+3mm'2 % it 8p
2m 8B | (where symbols have their usual
(Tt Hahal & yefoa o #) 37 Rew |, meaning?. From these consideration,
| (Hymin Will be
(H)min BHTT - Ny ho s
. — | h®
(1) @) ho E—i ”32 ()5
3) =n 4) 2n
(3) 2ho @) 2no b s e i
: 2 2 4 (5) Question not attempted
(5) SrgeRer e 52. A particle is confined to a one
52. T U L T % foreft e fer v it | dimensional potential box of length L
Forereft “Qami” T o fova § o v & having infinite potential at “Walls”
[0 3R O<x<L i _10 if 0<x<L
V)= & e ) =% otherwise

URY § & q gy H & | uiew
x =L a R TS TTE &
IR T et B a9 3L ETE H W A4

state. Suddenly the potential wall at
x = L is moved outward makln?I u.;

I The particle is initially in the ground
| new box of length 3L. The probab

gieg ffta =t & | 01 % 7w ofew o of finding the particle in the ground

ue araet # frem it wiemar gt | state of the new box will be

[ﬁmt [ sin (Ax) sin (Bx) dx = t ( Given | sin (Ax) sin (Bx) dx =

2 A-B A+B | 2_3 A-B gA+B |

- L (1) (2) —

L L = ] 2 B

3) 62 - @) 0 @) 4) 0
n (6) Question not attempted

(5) 3R S

53. In the linear stark effect, the change

|
|
§3. s weh ywE ¥ IRiva faga & i in energy due to the applied electric
|
|
|
|

%

R Hal A gfEfda & %
mﬁwﬂ A 14 g%g ST ® | t;

g B, o ETEgem ST

forg ot @ R ST m?m 4 perturbajion Hamiltonian ?
(1) (2001 H'| 210) (2) (200| H'| 21-1) (1) (200 | H'| 210) (2) (200 | H'| 21-1)
(3) (211 |H'[211) (4) (211]H'[ 210) | (3) (211 | H'[ 211) (4) (211 | H'| 210)
(5) TG T (5) Question not attempted

o 22 10

field is determined by diagnonalizing
the perturbation matrix. Which of the
matrix element is non-zero in case of
the hydrogen atom if H' is the




54. fawa V(r) = V,
wagy foF 1 % 6t yu9 914 gf~wed d

55. TH YA H 650 MeV & 70 T T Wi
gt Srasiiyes fires et B 1.4 fm R
" ehIord g1 2 | [39 S i I Sl
YRl hl, T HT Fehdl Toreehl B

10

ThIU ITTATH f(0) T HH 8 :
EHEERIER CINGECEY

+4V,ub - f
n®  16k* sin“g

(1)

—4Voub 1
n?  4k*sin® 2

(2)

4V0pb 1

h? (b2 +4K? sin? )

(3)

— 4Vpub 1 th
h (b2 + 4k? sin? -9-)2

2
(5) FFeIRA

(4)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

a = 1.4 fm & 9 YhIvH $ TE @1 AT Fehell |

& AT 650 MeV & T & e k=2.12

fm! 8 | $1 TARY THIUH He-
ST (fm2 )

2
() (212)2 @) (212)2

167 327

4
) (2.12) ) (2.12)
(5) IrFwRa W

& & |

i wwm — = = = ——— —— e A e & e oo E e T W S DI E U e wwE

o
Lt

54. The expression of the scattering

99.

amplitude f(6) of two identical spin 1
particles interacting through potential
V() = V™ in the first-Born
approximation is :

(where symbols have their usual
meaning.)

(1) +4Vub 1
n?  16k* sin* &
—4Voub 1
2 c—————
S T sin® 2
@) HVob
W2 (b2 + 4K sin? &)
—4V0|Jb 1

(4) T
At (b2 +4K? sin? §)?

(5) Question not attempted

In an experiment 650 MeV =° pions
are scattered from a heavy totally
absorbing nucleus of radius 1.4 fm.
[This experiment can be viewed as a
scattering of high energy pions from
a black disc of radius a = 1.4 fm and

for pions of energy 650 MeV k =

212 fm™'l. The total elastic
scattering cross-section is nearly (in

fm?)

1) (212) 2) (212)
16m 32
) (2.12)? @) (2.12)?

(5) Question not attempted




S7.

59. Fr=fiied Ham Ffa 97 N BeEt | 00

BEGH WY ¥ n = 2 ¥R F W
frefeiea s wmq;m,\pmami
|

Yy _ ¢ W FoRR %0 | ¥H 7 formem
TS Fa St & 7

(2) W41

(4) Wa10

(1) vago
(3) Waq_1
(5) TG F

Ry o Fradt & aga frer 8§ @ A
THIT TS & ?
(1) 3d > 2s
(3) 3p — 28

(5) e e

FTafErh T wHteRn o forg e el l
R feram il 31k Terd HYF g |
|
|
|

(2) 3p—2p
(4) 3s - 2s

(1) ﬁm-nﬁqqtﬁwf@ﬂ%m%
TR ¥ $ T8 Facrd 8 |
(2) ftw e R -%- it ¥ R

AR B 2 |

(3) FATEA-TITEA qefier @ fom wor
o Torator &g S 4 oft STt 2 |

(4) & Trfiertor K-Saial W e Bt & |

(5) IFwIE I

Y™ (6, ¢) & A N T T FreEn  wa |

%ﬁaﬁa’mﬁ@wfz%mml

FOY: 642 T°T 0K € 7 |
(1) v8 (6, ¢)

) 7‘-[7% (6,6)+732 (6,4)

@) —|s ©.0)+73 ©0.)]
T

(4) 72(6, ¢) }
(5) rgaRa S

24

Consider the following states for
hydrogen atom corresponding to n = 2

level; Wao0 Wa11) Wa10 8Nd Wy _ 4. Out OF
these the life time of which is largest ?
(1) Va00 (2) Yoqq4

(3) woq_ 1 (4) Wa9

(5) Question not attempted

7. Which of the following transition is

possible under dipole selection rules ?
(1) 3d - 2s (2) 3p—>2p

(3) 3p—> 28 (4) 3s - 2s

(5) Question not attempted

Consider the following statements

for relativistic wave equations and

choose the incorrect statement :

(1) Klein - Gordon equation does
not say anything about the spin-

1 .
— particles.
5 P

(2) Dirac equation is applicable to
spin --;— system.

(3) Klein-Gordon equation is used
to describe spin zero particles.

(4) Dirac equation is applicable to
K-mesons.

(5) Question not attempted

Which of the following orbital angular
momentum eigen functions, v, (6, ¢),

cﬂrresponds to a state in which the

operators L2 and [ ; have eigen values
6h° and Oh respectively ?
(1) v (6, )

) 71-}% (6.6)+732 (6,0))

3) T‘Yz 0.6)+ 73 (0.9)

(4) 72(6,9)

(5) Question not attempted
10



60. THEWH YEEHY 8 B W ¥ v

61.

10

V(r) 9 foreft smafim so =1 feRifam
o foRaT ST R
(1) —(p2)+vcr)--éi‘-—"’-t"
; q’ .
8mc?
_1__ Az __q_.-—}‘—)
(2) e (P?) + V() e B
R .
8mc? uERa)

L"‘z L N g
(3) (p©) + V(r) B O

2

TR

-
B

(B2r2 - (B -

Bmc
A2 J
(4) Eﬁ (p©) + V(r) - s

(5) Irgeia s

@aaﬁm@mﬁiﬁm%m

HHTEH Sﬁamwmuﬁmﬁami
St fop wivfia g <t sfiemf 1 arer

H1 R | GHEF S F) HqE FT R

(H ot tfeafmm d)

e [H, L] =inc (p x &))

(1) [H, 8] = ic (P x &) v&t
féte e 2 |

) [H, S] = inc (L x &) et &
fete aregg 2 |

(3) [H, S] = —inc (P x &) waf
et aregR R |

@) [A,S]=itc (hxL) & h
e v £ |

5) TG WA

-
S -

k>

Q>

e e e I e I i el e i Rl I e SIS e S ———————

N
un

60. The Hamiltonian of a charged particle

D
—

In uniform magnetic field E and
central potential V(r) is expressed as :

i i 2 - q - -
(1) 2m( p*) + V(r) Tt Bl
2
1 g2
Bmc
Sy L
(2) 2m(p)+V(r) e S
2
=raiat] AR
. er:z(B ")
@ 5= () + Vi - B - T
2me
2
B%2-(B - T Q)
Bmc

—

— - [ o
(4) 2m(lﬁz)"'V(t‘) 5= B " L

(5) Question not attempted

The Dirac equation demands ffr a free

Dirac particle an operator S which
follows the algebra of Aangular

momentum. The operator S must
A

satisfy that ( H is the Dirac

Hamiltonian)

(Given that[ﬁ. E]= ihC(ﬁ X l3'1:!3))

A A . ATEEA A
(1) [H, S] =ikc (p x a) where a
IS a Dirac matrix.
A A . A A A
(2) [H, S] = irc (L x o) where a
IS a Dirac matrix.
A A ; A A
(3) [H, S]=-inc (p x o) where a
is a Dirac matrix.
A A A A A
(4) [H, S]=iac (h x L) where h is
the helicity operator.
(5) Question not attempted




62. TH IohAU F9H X' 400 K U1 T
(T < 400 K) & T HRISH ? | X’ GRI
A TE FET Tk A IGHAVTE $9 Y’
&I Tg <Y 1 T S A1 T AU 200K |

62. A reversible engine ‘X' operates
between 400 K and T (T < 400 K).
The energy rejected by X' is
received by another reversible
engine Y’ working between T and

(T > 200 K) % wea si%i & 1 3@ | 200 K (T > 200 K). Now consider the
Fr=fafgs syt w R St 991 98 i following statements and choose the
S T e B | correct option :
vl | A. If engines ‘X' and ‘Y’ produce
A AR X 7Y T T H ! same output work in a cycle T
& 6t wen fonfg F@E@T must be 300 K.
300 K &1 =t | B. If the cycle efficiencies of
B. 3fe oA X' a1 ‘Y’ & =% esand engines X' and Y’ are same T
TR ¥R T 250 K 2 9ifee | ‘ must be 250 K.
(1) Only the statement A is true.
(1) FAFFARTAR | | ,
(2) Only the statement B is true.
(2) %7 Hu B GG (3) Both the statements A and B are
(3) YA ATATB I G £ | true.
4) Both the statements A and B are
(4) FYTATATB HI Tea ¢ | ) e

(5) e ¥

(5) Question not attempted

63. Consid le of an ideal
63. THIGIVE eH NG ¥ T A T AR | onsider one mole of an ideal mono

| atomic gas. If the molar heat
HY | A HICR FAT T 4 ST R | capacities are C,, at constant volume

C, i frmgmwC, & @ C,-C,/

and C, at constant pressure, then

|
(Cp+ Cy) FIARFNE ? } the value of C, — C,/ (Cp + C,)) is :
1 1 | 1 1
1) — 2) — Ll s
(1) 3 (@i I G 2 -
1 1 1 1
(3) 2 (4) 3 (3) 5 (4) 3
(5) a9 (5) Question not attempted




64, AT A FET I TS ST =R S

66. fet ame M & 1 Hiet & forg Tt o

10

U H B IR IgHT A¥aq V g w@n
T B, 9 R anaEeRn & fau s an

FIITHA T F TG fagERT g
Yt % forq ol & @ o @1 7

{113
A
g

_%.L
f
4
ﬂﬂ.

(4) o= fagEe § vaem, weid & |
qREde & HROT BT R |

(5) IR S

1A T & FHHT TH T FHSEIT §9
/ n TAT qGT AT @ (TE Tehat & ySfora

Jd§).
(1) AS= L2 nn

(2) AS= —— inn

|
l

o
/ |
|
|

(3) a8 =12 nn E

y+1
(4) AS=—— Inn
Y

] —
(5) i s

27

o
e

64.

If a system is in contact with a heat
reservoir of constant temperature T
and its volume V is kept constant,
which energy function is the
minimum for stable equilibrium ?

(1) Internal energy

(2) Enthalpy

(3) Helmholtz free energy

(4) Gibbs free energy

(5) Question not attempted

Which of the following statements is
not true for cooling of paramagnetic
salts by adiabatic demagnetization ?
(1) In adiabatic demagnetization, the
temperature of the paramagnetic
salt decreases when the
magnetic field is removed.
In adiabatic demagnetization, if
the initial temperature of the
paramagnetic salt is low, more
cooling occurs when the
magnetic field is removed.
Adiabatic demagnetization is
based on the principle of the
magnetocaloric effect.
(4) In adiabatic demagnetization,
cooling occurs due to a change
In entropy.
(5) Question not attempted

(2)

(3)

Find the entropy increase of 1 mole
of an ideal gas when its absolute
temperature is increased n times
isobarically (Here symbols have their
usual meaning).

(2) AS=—_ Inn

y -1

(3) AS=£!nn

y+1

(4) AS=—— Inn

(5) Question not attempted




67.

69.

B

s fafem vered areen aefier E(S, V, N)

_aS7
= &1 Yo Ll 8, 9B a

VAN?
a2 | 99 P &1 T@ 3§ TR
RICIRSIRE TR

_ 48T 7> 1
(1)P-W (2) gl

_ 48V |78V
B) S . e
(5) IR F¥
TR & Hid e e ¥ o S
FHeH JTEATAT H AT BT |
a1 1 10-14 m =31 %1 MR 91

aYT WeE %1 g9 1010 kg ms™! @
3ftres &1 B Jhan |

(1) 100 (2) 200
(3) 400 (4) 600
(5) IrFaid ¥

- T % R  Pefrad # @
FH T HYA T & 7

(1) HYTYT a9 | gRSoA & g™
®! BlgR JAF Tt N & Yaed
TS Sl 2 |

(2) v = qa | gt A" sfiaem
TS ST & |

(3) a9 # firree Y @ & o1 arvat A
AT % S & GHTATd! Bt R |

(4) T 19 & fore us rfyrerneioes amg
&1 e B 2 o = am & a8
gt & 8 |

(5) 3rgaiad I

67.

e N N R e R N Eees e p— e - TE i B ol i @ R e

68.

69.

i
u

|
|

|
|
|
|
|
|
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A strange material obeys the

aS’
VANZ'
where a is a constant. Then

pressure of the system can be
written as

equation of state E(S, V, N) =

4ST oT

1) P= = 2) p= 2L
mpP== (@P=K
48V 78V
S 7T % 3l AT

(5) Question not attempted

Estimate the number of accessible
quantum states available to a proton
inside a nucleus. Consider nucleus
as a sphere of radius 10-'* m and
momentum of proton cannot exceed

10-1° kg ms1.

(1) 100 (2) 200
(3) 400 (4) 600
(5) Question not attempted

Which of the following statement is

not correct about the Joule -
Thomson effect ?

(1) At ordinary temperatures all
gases, except hydrogen and
helium show a cooling effect.

(2) At low enough temperatures, all
gases show cooling effect.

(3) The fall in temperature is directly
proportional to the square root of
pressure difference on the two
sides of the porous plug.

(4) For every gas there exists a
characteristic temperature at
which no change in temperature
occurs.

(5) Question not attempted

10



70.

g

72.

10

Tsh UHWHTI 3168 719 < foru 9ag fafza
e oM W wer fan S 2

Z (T, V, 1) = exp Je¥ -%}
3 -Gkt

&l Ay AT qUTeHd § | gag fafga fava

Q a1 v g&a N & 72y fefaflga § @

I W HEY FE 8 ?

(1) Q=KTN

(3) Q=KkT/nN

(5) 3T A

s e ad @ ot wv €, 290 K
A9 ST FHT WER & 1Y qdid Fge
§ 8 | o W0 % d" Hw WA
AE = 0.025 eV & | A i sSieesm™
fradi® k ~ 8.617 x 1075 eVK %, @
e & 39 91 W W 9T 9F 6
TiRrerdr Bt —

(2) Q=-kKTN
(4) Q=-kTInN

SR eSS s e e m e s S g B e g e s s e e d B e e e e e s mmmi s e e —t - R—IEm— 3 h— o —m— e e o EE— T m T

(1) 0.500 (2) 0.269

(3) 0.731 (4) 0.367

(5) i S

U Sives 19 & e 3 R 6 5Ee

fou ufy e FEE IEERT WHE

g(s)=As%% | 98 19 TH ey A9-
JTGHIZA TTST TV & HA=id &l
2 | YT & S g1 @ f6 /n T, @& Inn
¥ UTH U G @1 2 | 39 {@1 ! Jdurar
w1 ] 7 [9&T T, Hifee 19, n AT T

ﬁRAﬁm%ﬂﬁm%j e dt
o [EXP =]
e (KT)! *m]
4 3
(1) 3 (2) 7
1 10
(3) 3 (4) a

(5) ITFIG S EEE s

70.
|

-l-q
-—

For a monoatomic ideal gas the
grand canonical partition function is

('l
given by Z (T, V, pn) = exp {e = %}
3

where A, is thermal wavelength.

Which of the following relation
between the grand canonical
potential Q and the particle number
N is correct ?

(1) Q=KTN (2) Q=-kTN

(3) Q=KkT/InN (4) Q=-kTInN
(5) Question not attempted

. A system with two energy levels is in

thermal equilibrium with a heat
reservoir at a temperature of 290 K.
The energy gap between the levels is
AE = 0.025 eV. Assuming the

Boltzmann constant k ~ 8.617 x 10™°
eV/K, what is the probability that the
system is in the higher energy level ?
(1) 0.500 (2) 0.269
(3) 0.731 (4) 0.367
(5) Question not attempted

. A bosonic gas is known to have a

density of states per unit volume

ae) = As%. This gas undergoes an
ideal Bose-Einstein phase transition.
Experimentally it has been found
that a graph between /n T, and /n n

is a straight line. What is the slope of
this line ? [Here T, is critical

temperature, n is number density

and A is a constant] Given
o m
[ L2 g
o [EXP g =1l

4 3
1) — 2) —
(1) 3 @

1 10
3) — 4) —
@3) 3 '3
(5) Question not attempted

O




73.

74,

75.

76.

Th THel U1 & o FHal &R E, = 0 3K
E, = ¢ 8, 3°& THe-HU WA B
Z, ® | W9 g @, T % & fo e
HITR Fe Z,, Z, & H8 Faud 8 7

(1) Z,22Z2  (2) Z,=2,2

(3) 2,222, . (4) Z,=Z.22

(5) Irgaia s
?dﬁ?ﬂwﬁﬁmmwmm
(1) gr & 6t a3 feht wrg

% IqH FHifdw a9 | Hfo=rers

e
(2) &% 1 foereret Tt § geeT
(3) 39 &1 F FHeaAqTeH
(4) ¥ 159§ gEAA

(5) FTRA T
TTERT HepHYT & Heo # f=ferfaa syt
R TR & au v e s e =+

dS _aQ
A. Gt ety g =i

NTERT SRV R A Rt B | (AQ,

T FSAT R |)

B. Tw et & AR Wrawd
AT & frew wUedt G 1 fFieem
FaHAS, N FEARIT T H IR
H W IFHaar i 8, H wife
TS TEHAT Y Hife ]

(1) ST AR TR |

(2) FAFUTB A TE R |

(3) %Y A U1 B O Tl ¥ |

(4) HY ATYTB T T £ |

(5) IR S

IE S1 aﬂtﬁm m;n E’H’iﬁi K ICEC
(AT B FHaT & 76 HH G THEA
(THEe) ITaT BT & ?

(1) ATgR Ffeer (e fafea)

(2) FAfrwe (fafea)

e e I e, —— e —— T — ——— T — T T S, e B

30

73. A single particle has two energy

~
=~

75.

76.

levels E, = 0 and E, = ¢ with single-
particle partition function Z,. For two

independent, distinguishable such
particles, the total partition function
Z, is related to Z, by

(1) 2,=222 (2) Z,=Z;

(3) Z,=2Z, 4) Z,=2,%2
(5) Question not attempted

Example of ideal second order
phase transition is :

(1) Superconducting transition of a
metal at its critical temperature
in the absence of magnetic field.
2) Melting of ice into water.

3) Sublimation of a solid into a gas.
4) Condensation of a gas into a liquid.
5) Question not attempted

Consider the following statements in
context of phase transition and

choose the correct option :
dS AQ
A. Th fi —_—= |
e equation T - TAV

applicable for second order phase
transition (AQ, is latent heat).

B. According to Ehrenfest
classification of phase transitions
the order of the lowest derivative
of the Gibbs enthalpy G showing
a discontinuity upon crossing the
coexistence curve is the order of
a phase transition.

1) Only the statement A is correct.

2) Only the statement B is correct.

3) Both the statements A and B are
correct.

(4) Both the statements A and B are
incorrect.

(5) Question not attempted

Which ensemble is used when both
energy and particle number can
fluctuate ?

1) Micro canonical

2) Canonical

3) Grand canonical

4) Isobaric

5) Question not attempted

10



77. I |1 GY%9d hadl BHIE & SR ?

78.

79.

10

(1) %M, 4He, 3otaei
(2) 3He, =g, WA
(3) WM, FeiaH, W
(4) =IgH, “He, Li

(5) T S

HATEY T 9 | - FTFEH g4 & TR

U |1 HYA FEA 8 7

(1) I8 fafima aufafs @ gefera a2 |

(2) To & 9 F=au-Ftl reedn &
e HBH (IFaueH) g g |

(3) ¥ Gam Gufd § g ATl TE 2 |

géﬁ
£t
P
]
s
|

(5) IrFaRd I

shifaeh qH T, W fgdia ife e
T o TR § I AT HYT T &I & ?

(1) T8 S &1 999 el dad &l

garg |
(2) To W HAfoarers ([IA-§) FHAU
s fidia e &1 Iaen gFa 2 |
(3) e (3EW) HI T qIHH qH ™

W T IGH AggThed A &
ST 2, 9% fedia Sife s gspmu

g
(4) Fs1 aiar T W G HEdadl gl
g\

(5) Irguia w¥

|
|
|
|
|
|
|
|
|

A i B W b S B P NS SN T A ey e mefe g i s e e e s | el B e T S s 0 W N TN D TGS IETE O Y G SEST ERN 1T LS SN W La ESmmas oy

|
|
|
|
|
|
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77. Which set contains only all fermions ?

78.

"4
o

(1) Phonon, 4He, electron

(2) 3He, neutron, proton

(3) Phonon, electron, proton
(4) Neutron, “He, "Li

(5) Question not attempted

Which statement about Bose-
Einstein condensation in the ideal
Bose gas is NOT true ?

(1) It is driven
symmetry.

by exchange

(2) It corresponds to macroscopic
occupation of the lowest-energy
state below T.

(3) It is a condensation in
momentum space.
(4) It requires strong attractive

interactions.
(5) Question not attempted

Which statement is NOT true about
a second-order phase transition at
the critical temperature T ?

(1) A first differential of Gibbs
function is not continuous.

(2) The superconducting (zero-field)
transition at T, is a second-

order phase transition.

(3) Iron loses its ferromagnetism
when heated to Curie temperature
is a second-order phase transition.

(4) The heat capacity shows a
discontinuity at T.

(5) Question not attempted




80. Ts fowawa 9 % ImvEn & fow §
HT=ITeh ot & & foreh shaen: HifeTehia _
weights g4 and g, and energies O and

i
R 9 s gl OF of | 19 i I ¢ respectively. Total internal energy of
wmﬁwwmathl the gas is given by (N is the total
|

80. The molecules of a classical gas have
two internal energy states with statistical

& 313t it o H&T N R) number of gas molecules)
(R e Ne (ﬂ) exp — =&
(1) U= Ns(ﬁy_.exp AN L s !
\
1+(2)exp- & : 1+(% Joxp- &
g Ne (Elj exp — &
@) U= Ne (& ) exp - @) U= 8
= | 1+(91)ex - &
1+[%11jexp—l—ff | o o,
Ne( & oxp - | N exo -
(3) U= g2 KT I (3) U= 5
g 1+[ )exp-—ﬁ-
1+ [QJZ-] exp — & g2 KT
73 - R
Ne| 22 |exp - & 3 NE(QJB"F’ KT
T Dk il @ u=—
Sy (o
va | (5) Question not attempted
(5) 3wt S | 81. Suppose that n, is the ratio of
| molecular concentration of two
81. W1 A4l A9 B forg gealt it Fdg W | gases A and B at the earth's surface,
ST WIZATSAT BT STIT 1, TUT HeTR | while n is the corresponding ratio at
: : a height h. The molar masses of the
h TR FT S 1 & | 7 % I ST | two gases are My and M, (> My). If
M, @& M, (> My) g | g am T e | the temperature T and acceleration
Tee1g T g 1 h W I T 9, | due to gravity g are assumed to be
Afeffea i d s maayadi e 7 (R | independent of h, then which of the

following relation is correct ? (R is
universal gas constant.)

n _exp(M, —M)gh

e Tec i # 1)
(1 L 2R (- Mon

i
1) —=

T RT I Sy RT
2) -2 t)oh | (g L2RMi-Mp)gh

Mo Rl | o RT

exp (M, - M

(Bcrhmntdorl ) 1L 2@ =My)

0 Mo 3RT
@) L =200 T) @ LS =Mp)

0 SRT | Mo 3RT
(5) JFTARA T (5) Question not attempted




82. 3T e g #, varfw favg =

83.

10

YT HE ATaT 8

(1) ¥ 3

(2) STES Higa

(3) FHi &R

(4) =Te 8 H FeA
(5) rgeia ¥

Preaferfies & & ® &1 Ffom Rl

fore Rewgiees g S & g od =iee
2 7 (T8 Sl & vafoa o € 1)

(1) F= —aVT“ (2) F= -3-aVT4

(3) F= aVT4 (4) F=y=
(5) Irgafa sy

T &V Th JAAH (1D) gafda argfoss
YUl T B, Fed o wan (W) H
waE a = 1 1um 2 3R YA+ FHey
At =0.1 98 F a0 R foran S 2 |

N = 100 ®eqi (F1 T9F 10 ¥Fs) &
U¥ENd, $U B g HeF-a  faem
TR

(1) 1 pm (2) 5pm
(3) 10 pm (4) 100 pm
(5) i s

ﬁFr wU H Th ffed wdi A

ﬁmma Ak =T qTerT Tt R (K
o g K &1 aiwmr R), srewenait @

u9ed g(e) THIET B (T8 A T Fgar
)

(1) &2 @) &7

(3) &4 @) s

(5) e e

' 82.

|
|
| 83
|
|
|
|
|
|
|
|
|
| 84.
|
|
|
|
|
|
|
|
|
| 85
|
|
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In solid state physics, the chemical
potential is often called the

(1) Band gap
(2) Carrier concentration
(3) Fermi level

(4) Energy of conduction band
(6) Question not attempted

Which of the following is the correct
expression for the Helmholtz free
energy of the black body radiation ?
(Here symbols have their usual
meaning.)

(1) F=_?43VT4 (2) F=—"-3—1-aVT4

(3) F=aVT*  (4) F=zero
(5) Question not attempted

A particle makes a symmetric 1D
random walk with step length a =
1 um once every At = 0.1s. After N =
100 steps (total time 10 s), the root-
mean-square  displacement is

approximately :
(1) 1um (2) 5pum
(3) 10 um (4) 100 um

(5) Question not attempted

For a three dimensional Fermi gas of

spin % particles obeying the

dispersion relation ¢ = Ak* (k is

modulus of wave vector K ), the
density of states g(c) is proportional
to (Here A is a constant.)

(1) 7 @) &

1
1 ) e
(5) Question not attempted

bl  N]=

(3) & *




86.

87.

T n(r, t) @ g9 § fRafy T o 5w t
W FIEHEA HN T TSI " I Il
2, 3 D fermror 7oriss 2 | n(r, t) % fre
ferazor Tfietor 2

(1) on(r,t)/ot=D V - n(r, )
(2) on(r,t)/ot=D V2n(r, 1)
(3) an(r, t)/at=-D v2n(r, 1)
(4) on(r, tyot=-D? V2 n(r, t)

(5) IFrFwid I

T H13A1 B 6l Th 91 F & 7= T
iR 1T &
Y% 90 © & U @es a i fafyes
BAR! STET & | AT p AT q THHA: BT
ﬁ@lﬁxﬂ'ﬂ%waﬂaﬁtt{ﬁiw
TR ! Tehar & | I8 THd §C T s

% fore qaine

a

= — F
o 2Kt

q fean s R | o1 w1 R on 3@
TR T&T ST 8 —

-£-(E)
21: 2k

@ =211, [Z—F]

2':

(1) D

(3) D-Ea—

-G
G

() Wﬂ"'m

(4) D=

—_— TS Temmmm— em—T— T Eaissemy Tt el TRy T W it S st e Cm—m— i ——— — A, " A T R R, e et . e e e | m— T AN S Y S O T S S S T S S . S S VR S S, S, S S N ) S T Y o S

S

86.

87.

Let n(r, t) denote the number density
of Brownian particles in a fluid at

position T at time t, and D be the
diffusion coefficient. The diffusion
equation for n(r, t) is :

(1) an(r,t)/et=DV - n(r, t)
(2) &n(r,t)/at=D V2n(r, t)
(3) an(r,tyat=-D V2n(r, t)
(4) an(r,t)/at=-D? V2 n(r, t)
(5) Question not attempted

Consider one dimensional motion of
a Brownian particle under a force F.
Suppose it makes discrete jumps of
a typical length ‘@’ with each time
step t. Let p and q be the probability
of the particle making a jump to the
right and left of its position x
respectively. Assuming that bias for
the walk is given by

. op
AR iy

Diffusion coefficient of this particle is
given by

r
(1) D= .3_2. 1_[i)
T

b 2
) D-Z—: 1+(i':-]

(3) 9_2_3-

1— (i]z
T 2kt

@ D=2

(2]
14| —
T 2Kt

(5) Question not attempted
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88. e forelt areyl e &1 A HTEt &9 | 88. How will the diffusion coefficient of

90.

10

& n 71 g e S i gk feror ori |
T 91 IR & ? |
(1) n32 TF1 3@ | |
@) TR |
(3) nm'ﬂ:ﬂﬁ"\'ﬁ"ﬂl ‘
(4) n T ¥ EF | |
(5) rFTia

N amed gt R Tos % @ i
WE=+e R @ FAERI TN T& &
ST $8 & | H AT AT § | T
TR FRAT TE WA § g T
YTATY] ST 58 F 37w: Fohan s & arfen
afe g e ot T H B @ s I
Fat wR H g & for wieear wfe
e g W, ® qun fawda oreen &
o wiemar wfer s s W_8 | 7@

mﬁ%‘-mmt?

1
[‘Tﬂ B= T(':r' t]
(1) e2Pe (2) ePe
(3) ePfe (4) e2Be
(5) eI S

o (erfesa) sredt ofa it wiRiepan
w1 gt ?

(1) THAWH Taed & 91 T

(2) THEHH Fiaed & Y TF o FH
(3) U HAE & 1Y Th |
(4) FEHH T & WY Th d }

(5) rgeita Je

35

an ideal gas change if its volume
increases n times isobarically 7

(1) Increases n¥? times.
(2) Increases n times.

(3) Decreases n'2 times.

.14) Decreases n times.
E.". 5) Question not attempted

89. System of N idealised atoms each

having two energy levels E = £ ¢, Is
brought into contact with a heat bath
of temperature T. The atoms do not
interact with each other but each
atom interacts with heat bath so as
to have a probability W, per unit time

for a transition to the upper level and
if it is in lower level and a probability
W_ per unit time for the reverse

condition. Then in equilibrium -ng-‘-*- IS

equal to
oYy
[ Here B = -I?'IT)
(1) e%Pe (2) o7P¢
(3) e (4) e2Pe

(5) Question not attempted

What is the probability of Brownian
motion on the dyadics ?

(1) One with uniform continuity

(2) Less than one with uniform
continuity

(3) One with non-uniform continuity

(4) Less than one with non-uniform
continuity

(5) Question not attempted




91.

92.

93.

%Zn a1firen < e e 2 -
(Ry=1.2fmfemmn?)

(1) 1.2 fm (2) 2.4 fm
(3) 3.6 fm (4) 4.8 fm
(5) ARG A

HUEHR (3FeTHIgeet) Apia & A
59 W 99 &9 9 ey faaia 2, as

|

|

|

|

|

|

|

I

e & 9 37 oY H% a9 b ¥ g |
U T R - I
|

|

|

|

|

|

|

|

(1) Q= + z(a2 - b?)

NN W|= o

2) Q z(a? - b?)

(3) Q== z(a®-b?)

4) Q= -§— z(a? - b?)

(5) T A

w &t F 3 s (39 3E/39)
frfi fem i faaau TR RaageE P

|
|
9 e % g9 amen i 8 | wa |
HTTAT & T-Ia R qged hl I

|

HEH A TSR

A. oHl R H TEEES ﬁ‘qu'l
U EHT TET | |

B. i v firsw it @ T, P WM |
Bl 2 |

S U1/HH W FYT TE 2/ ?

(1) %I A

(2) %aa B

(3) A3RBaA

(4) FATE B

(5) IFriia S

W
=)}

91. The radius of the 3, Zn nucleus is

92.

93.

nearly — (Given R, = 1.2 fm)

(1) 1.2 fm (2) 2.4 fm
(3) 3.6 fm (4) 4.8 fm
(5) Question not attempted

The quadruple moment for a uniform
charge distribution of an ellipsoidal
shape nuclei with semi-major and
semi-minor axes of lengtha and b is
given by -

(1) Q= = z(a?-b?)

- Nn] =

(2) Q= — z(a?-b?)

N W

= — z(a?-b?)

(3)

N O

(4) Q= 3 2(32 — bz)
(5) Question not attempted

Two states of the same substance
(e.g., solid/liquid) are in equilibrium
in a system in contact with a
reservoir at constant temperature T
and constant pressure P. The
necessary conditions for the
coexistence and equilibrium of these
two states are given :

A. The chemical potentials of both
states must be equal.

B. The Gibbs energy per particle is
the same at constant T, P.

Which statements(s) is/are correct ?
(1) Only A

(2) Only B

(3) Both Aand B

(4) Neither A nor B

(5) Question not attempted
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94 130% fT 1-n @u1 1-p urfew Sefd | 94- The 1-n and 1-p separation energies

U 15.7 MeV 7T 12.2 MeV & | 3fe
i Tt § S S ) et v
St & S R, @t 50 i v s
T HH T 8

[&ma e’

4TI:EG

=144 MeVJ

(1) 2.88 fm
(3) 5.76 fm

(5) rgaRa e

(2) 3.7 fm
(4) 7.4 fm

a1 & fore el gufia smaw faao
A g AT §9 TN 1 = 39
SR fem Sirar 2 (7@ wehat 3 wafera ard
)

(1) F(@)=2r [p(r) ==X

ré dr

sinqr
ar 2 dr

(2) F(a)=4r [p(r)

(3) F(@)=4r [p() == 2dr
qr

|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|

for 'g0 are 15.7 MeV and 12.2 MeV

respectively. If the difference in the
separation energy is due to the
Coulomb potential energy of the
proton, the value of nuclear radius

for 1EO Is nearly

. g2 |
Given =1.44 MeVJ
4neg
(1) 2.88 fm (2) 3.7 fm
(3) 5.76 fm (4) 7.4 fm

(5) Question not attempted

Assuming spherically symmetric
charge distribution for the nucleus,
the expression for the nuclear form
factor is given by (Here symbols
have their usual meaning.)

(1) F(@)=2n [ p(r) o

ré dr

sin gr
qr

ré dr

(2) F(@)=4r [ p(

(3) F(q)=4n [p(r) —= r2dr

(4) F(a)=2n [p(r) =" r2dr qr
(5) et s { 4) F(@)=2r [p(n) = dr
P At s | (5) Question not attempted
96. TH f qHar - |
(1) 1T & T | | 96. Parity of a nucleon depends on its :
(2) 1T F MY (FTES) T ' (1) charge of the nucleus
(3) Tifrw mq-{ Il (2) size of the nucleus
(4) g Fvig T3 R | (3) shape of the nucleus
: | (4) orbital angular momentum
s o | (5) Question not attempted
10 37 .
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o (A,, Z,) # gean ® | fawea 7 g
St arfm qun il U Seie @

= R | R wm (rd-amgwiye g7 H)
T Sl TS I ST i SUET HL Al

Tl il 59 Wb fert ST et @

(1) Eg =-ag (AZ° + AZ° — A%%)

B

e e

A1213 A1f3 |

G| e
C \A‘H’S

(3) Eg =ag (AX® + AR _ A%

( 3
zi 4 201 Vg
A‘U3
\

)

+ac

2/3
(4) Eg =-ag (AT° +AS

("9 2
1/3 1/3 1/3

(5) 3geIIed A

_ AZ3

A
22
" ac

98, Ife zdur wifrept & su= FHwian & Hifva

FHat AE U1 A23 (A ifSeni &t ZeaHE

&A1 ) % WYY UG i S @ @ 91
@ I Bt § | 39 OO 1@ Y yauren 8
(Ghdt & et AL & | )

2 g° 3 g2
(1) g-r;' (2) i

2 @° 3 g2
(3) i (4) 2T
(5) IFFTRA

e —— e ————— T —— ' " Sl T — ———t T S W S — | ———

38

97. HHI T A (A, Z) Q I (A, Zy) | 97,

Suppose a nucleus (A, Z) breaks
into two nuclei with (A,, Z,) and

(A,, Z,). The energy released in

fission is the difference between the
final and initial binding energies. If
we ignore the asymmetric and
pairing energy (in semi-empirical
mass formula), the energy releases
can be expressed as

2/3 2/3 2/3
(1) ER=—-ES(A1 +A2 -A™)
o 2 25

(2) Eg =ag (AZ? +AZP _ A%

2 2 21
o8| 2y T
\Aﬂa | A121'3 Aﬂa)
s 23 203 A203
(3) Eq = ag (A2 + AZ3 _ A%?)
[ 2 2 2
+ aC 2_1 oo _..2_2.._ - Z_
l\}3‘1»"3 A12!3 A1f3 )
{ 2/3 2/3 2/3
(4) Eg =-ag (A, +A2 -A")
( 2 2 b s
\Aﬂﬂ A‘sza A1f3

(5) Question not attempted

If a graph is plotted between the
measured values of the difference in

binding energies AE of mirror nuclei
and A?® (A is mass number of

nucleus), a straight line is obtained.
The slope of this straight line is

(Symbols having their usual
meaning.)
2 2 2
(1) 2= @2
lo 9 Iy
2 @* 3 g2
(3) = (4) ==
3 o 2 o

(5) Question not attempted
10




99.
w®A g ?

(1) Hearafees g2 4

(2) qoe AR |
(3) vE& F=AATHAT
(4) Torga-graehia Sr=aafshar |
(5) JFTRA ¥

|
|
100. fgs%ﬁmamhﬂqwqaﬂamwl
27 =
-1 1
(1) T (2) > i
_3 |
(3) S5 (4) A |
(5) I ¥ I
|
101. T& i wfd 999 & W& ! forqa

afrg wered et o7 amg ‘T =¥ € *
309 & ®Y § TR a1 R | Yo # $6
! 9T 39 TR ? 6 I &t $a wfFw
ITEYIHal 39 999 TI9 ¥ Iqarey foeg |
vt &1 12.5% 2 | 3fE e oo et i
Fa wfR mEwEEa B o[ FA A
HAfrehem nT I8 d% T&W & 79 ‘n’ F |

TR

:
(1) 3 @ 3 I
(3) 2 (4) 6 |
(5) e |

10

1

1

00.
01.

HTFEIO FaTeH T fohd ueT # qiitra | 99. Isospin quantum number conserve in

which phenomenon ?

(1) Radioactive decay

(2) Weak interactions

(3) Strong interactions

(4) Electro-magnetic interactions

(5) Question not attempted

What is the third component of
Isospin for 32s ?

-1 1
(1) T (2) >

3

(3) _? (4) zero

(5) Question not attempted

A nuclear power plant supplying
electrical power to a city uses a radio
active material of half life ‘T’ years as
the fuel. The amount of fuel at the
beginning is such that the total
power requirement of the city is
125% of the electrical power
available from the plant at that time.
If the plant is able to meet the total
power needs of the city for a
maximum period of nT years, then
the value of 'n’ is:

.
W) 3

3) 2 (4) 6

(5) Question not attempted

(2) 3




102. w5 & =fFe Frem & v Preafiea

102. For a two nucleon system which of

AR HHATEE R ? % the following is correct ?
| +1 S=1
1 8=1 e
i GVUZ:{ja S=0 ki {—3 $=0
i I +1 S=1
1 ES= 2 - =
(2) 04 '0'2='4+0 S =1 l ( ) 1 62 {0 S=1
: +2 S=1
+2 S=1 (3) Oy 52={
Al = _0
0 S=1
i = 4 . =
(4) o "52:*2 :_; | #) 0179 lo s=o0

(5) Question not attempted

104. TIHH & T fawa =i, iR fova

potential for deuteron, the minimum
potential depth for the deuteron to

(5) 3TFTRG ¥ |
| 103. What is the spin-parity (J*) of 40Ca
103. “°Ca & foq (THe HU1 SN F(a&T & | {on the basis of single particle shell
FTER) fom-aie (J7) F 8 ? | model) 7
(1) 37 @ 57 T s
2 2 i : 2
e - g
3) 2 ) 0" Fid il
2
(5) FFed 5o i (5) Question not attempted
l 104. Assuming a square well nuclear
|
|

CUGE e ro— exist as a just bound system is given
il , e HE, W by (symbols have their usual
TR &) STt B (Fehall o raifera 31 § 1) meaning.)
2.9 9 2h2s 0
(1) ..27‘._‘; e (1) thz (/%
T i T
2.2 2.19
@) 25 w2 | @ -
Ko | Hio
2320 2 2.2 2
® 57z T e
2ury“c” 4 2ury“ct 4
(4) ST AT (4) Insufficient information
(5) ITEIRE S | (5) Question not attempted




In

(5) e
Prefeaa s, St o, &/ % gra 160 |
<t et arareen # gitonfg gt 2
p + 19 5 203 (JP) — 160(0*) + o |
§, 20 6 Peaffes § ¥ =9 @

met st i 2 7 ’
(1) 208 (0)  (2) 208 (1%) |
(3) 2085 (1)  (4) 204, (2") |
(5) TG e |
el o bai A
mei-q—arshxlev%,a‘rf@qmgmﬁl
Yedr (A W 3ifehs I FTd HifT | |

1

1

{m%( S)J f+}5_§'! Ll

|
W E 8 Ny ™ 5-(-1—1)J !
(1) 5 MeV (2) 10 MeV "
(3) 2.5 MeV (4) 2 MeV

(5) e weA '

41

106.

107.

- -

10

105. To determine the half-life of a radio-
active element, a student plots a

graph of In E:#)- versus t (fig.)
Here EZ-‘P Is the rate of radio-

active decay at time t. What is the
mean life of the element ?

|
[
[
|
|
6

t (year)
(1) 2 year (2) Y2 year
(3) 4 year 4) Yayear
(5) Question not attempted
106. In the following reaction, resulting in
o decay to the ground state of 160.

p + °F - 20y, (JP) > 180(0*) + «
Which of the following intermediate
20, is forbidden ?

(1) 2086 (0%)  (2) 20p, (1*)

(3) 20N (17)  (4) 20g, (2%)
(5) Question not attempted

107. Given that the single particle
separation between 'd,, and 'd,,, in

"0 is 5 MeV. Calculate the
numerical value of the strength of
the spin orbit interaction.

i

Given<l 'S )j=f+1/5= 1
(1)

3
g

S ]
2

- =

(I S)J =] %——(—3—1))

5 MeV 2) 10 MeV
2.5 MeV 4) 2 MeV
Question not attempted




108.

109.

110.

111.

a2 p oo dg 1 '
n(E)JE = AVE (E_, - E)? dE, A T |
Frraie 2 (el wal & yafer o &) &
yeffa forar s, & sfreraw digar &
A St gt

EITIEK EITIEX
(1) = @ == i
E max E_
@) = @ ZEex |
(5) ¥R e }
gt g |
frifofian & &+ = S v 5=
sgya faferor srma @i 2 2
(1) E; (2) M,
(3) E, (4) M,
(5) IrFRA we

0.01 mm HieT§ % T ,Li &g W 1013
TeH/s 6t dBR i S g oS 108
/s ¥ uitfra &t | 3@ T
Frfiferar & fora Fre-a7 2

[ﬁm% I Li %1 e = 500 kg/m?'}

(1) 0.046 barn
(3) 0.023 barn

(5) IrgaRa ¥

frefafga 4 & =9 @1 & yg A&
(G.T.) G 8 ?

(1) 1403 (0%) - 14N7 (0%)

(2) 3Hez(0+) s BLi3 (17)

(3) 340117 (0%) - 34813 (07)

(2) 0.46 barn
(4) 0.23 barn

S — S —— S ———— —— e —— ———— S S L e e i | e . o e - i i e R e s M —, o s o | s s T —

(1_\\ (5'1'\'
4) N, |= | > 170, |=

\2 J k2 /
(5) AT S

h ot
N

108.

109.

110.

131,

usual

If B ray spectrum is represented by

n(E)JE = AVE (E. - EP dE, A'is
constant (where symbols have their
meanings), the energy

corresponding to the maximum
intensity will be

EI'I"}BK EITIEK
(1) = @ =

E max 3
) 4) =Ema

(5) Question not attempted

¢ S
For the nuclear transition E —)-E ,

which of the following electric and
magnetic multipole radiation is NOT
allowed ?

(1) E; (2) M,
(3) E, (4) M,
(5) Question not attempted

A gLi target of 0.01 mm thickness is

bombarded with 10" proton/s

resulting in 10® neutron/s. The
cross-section for this nuclear
reaction is

( Given density of ;Li = 500 kglm3]

(1) 0.046 barn (2) 0.46 barn
(3) 0.023 barn (4) 0.23 barn
(5) Question not attempted

Which of the following is a pure G.T.
transition ?

(1) 1408 (0+)—>14N7 (0+)
(2) 6H92(0+)—>3Li3(1+)
(3) 340!1?(0’*)—)34816(0*)
A (i
17 L o, 2]
\2 y kz
(5) Question not attempted

(4) ”N?

10




112. fr=foRea 4 @ fpm o & R e | 112. Which of the following particles do
not have fractional charge ?

(1) T=H (2) TH-FT (1) quarks (2) anti-quarks
(3) leptons (4) s-quarks
(5) Question not attempted

- among the following ?
() (2) =T (1) electron (2) muon
(3) THMEA () =R

(3) tau neutrino (4) muon neutrino
(5) TG I

|
|
| |
113, feffea f d e e e wg g 7 | 113. Which of the particles is the heaviest
|
|
|
| (5) Question not attempted
114, TR ETHI A DA ATR 7

114. Which is the lightest meson ?

(1) IeRA AT (2) ITETFAT | 4) Charged kaon (2) Neutral kaon
(3) smafira g (4) Iorefa e | (3) Charged pion (4) Neutral pion
(5) rgeRa I | (5) Question not attempted

115, SRV T FTITFT BT L :

|
I 115. Spin of the scalar boson is :
SR e
2 o0
| (3) Y (4) o
) 23 | (5) Question not attempted
1% ﬁ; 'ﬁm&'“l"ll” H'; . W i 116. The Gell-Mann-Nishijima formula
"4 e % WY HEEa correlating the electric charge with
I HET R 7 which of the following options ?
(1) IFTEEEA (1,) 3R ETFTRET (1) Isospin (1,) and hypercharge
(2) @ 3R FTEEE : (2) Parity and Isospin
(3) wgueaTSt 3R fafweren E__l:ﬁ (3) Hypercharge and strangeness
(4) Tafenran 3k awar (4) Strangeness and parity
(5) TR Fe (5) Question not attempted

|
|
|
|
117. vl g$Co+;n 5> X +ydX® ; 117. In reaction §$Co+,§,n — X + v, what
|
|
|
|
|

BN ? will be the X here ?

59 60
(1) 53Co (2) 59Co (1) 27Co (2) 27Co
(3) NI (4) HoFe (3) SaNi (4) SeFe
(5) ITTRG ¥¥A (5) Question not attempted

10 43 0




118. TR Ger T | Y ISR Toie & | 118. Which of the following option is
o fefafgad a s e fosca adi 2 7 | correct for quenching agent used in
|

Geiger Muller counter ?

oltievy @) CHOH | kug(3) co, (4) C,H;OH
(5) 3G S ! (5) Question not attempted
119. sfaf & o Aq-"m-a0Fa1 599 §F | 119. The expression for Gell-Mann-Okuba
ﬁqmmmm% : mass formula for Baryons is given by :
ey (Here symbols have their usual
(ﬂﬁ % qHT 3-'[2{% |) 1 | meaning.) F :
(1) M=My+ay+b I1+1)-—y? (1) M=Mq+ay +b {1(1+1)- 72}

(2) M =M0+azy+b < I(I+1)+-31-y2}

(2) M=M0+azy+b<l(l+1)+%y2>

(3) M=M,+ay+Db - 21(I+1)—-%y2}

(3) M=M,+ay+b - 2I(I+1)—%y2 ;

k.

(4) M=M, +a% +b:- 21(I+1)+-::l—y2 >

4

(4) M=M,+ a%y + b{2l(l+1)+i—y2}

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

(5) NG S (5) Question not attempted
120. Which of the following particles is not
120. fr=ferfaa & & =i a1 %o e 7€ R 7 stabla 7
(1) soiRzH (1) electron
(2) Uit (2) positron
s (3) electron neutrino
) (4) tau
(4) TS (5) Question not attempted
(5) FFAiE T
121. In Fermi transition :
121. wdf GeHEoT & - (1) Total angular momentum of the
q o s nucleus does not change and
(1) oL _ wam I parity is conserved.
TEaT & T FHaT SfEd @ R | (2) Total angular momentum of the
(2) % &1 F HIUE T TREad | nucleus changes and parity is
£ & o T SRR EAR R | | not conserved.

(3) TR F1 T Fitg w3 iERi | (3) Total angular momentum of the

| nucleus does not change and

T&dT 2 U1 GHaT STERT @l @ | | parity is not conserved.
(4) %% F1 F& ST Fa gRafda | (4) Total angular momentum of the
St nucleus changes and parity is
BT & o Foer e l conserved.
(5) IrFaid ¥ | (5) Question not attempted

o] 44 10




122.

123.

124.

10

gy i gitfeafodi 4 98 gl d 581 7% &
AT REE i TF e R TAFA S
o s o e fodft favesw 5

IYIRT AT B YT I8 9HaT & 7 7@ g
49 & FHUH U9 p, REe ww Hi |
e (wf/@eer) S aen 3Hht gt f |

mﬁﬁﬁwﬁ%lww%%d,sﬁ' i
S GAMITAT 8 | n ST A B —
(1) 1 (2) 2
(3) 3 (4) 4

(5) IFrFuRa ¥

@9 gfesr St 1, 2 9 3 AR & & q

3! feumd ue wwaTg B &t (FarT)
SIS 1 8 | 3T TRt

(1) w9 Gfeer & 30° & HIT R |
(2) TYH AT H 15°F ST TR |
(3) IYH TR A 135° F HT W2 |
(4) w9 FieT | 210° FH HIT WS |

(5) 3raE Te

& Wifas TR x TRET y 991 z W 3@
gehR Tt et 8

x=Ay + B tan (Cz)
w&l A, B a1 C fraare £ |

et & e fad a7 8 7 |
(gt Tl faedia € 1) I
(1) xTu1B (2) Caurz |

B |
(3) yw — (4) xTITA |
(5) rguiid S }

£

45

122.

123.

124.

To find the distance d over which a
signal can be seen clearly in foggy
condition, an engine driver uses
dimensional analysis and assumes
that the distance depends on mass

density p of the fog, intensity
(power/area) S of the light from the
signal and its frequency f. The driver

1
finds that d is proportional to S .
The value of n is

(1) 1 (2) 2
(3) 3 (4) 4
(5) Question not attempted

The resultant of three vectors 1, 2
and 3 units whose directions are
those of sides of an equilateral
triangle (taken in order) is at an
angle of

(1) 30° with the first vector
(2) 15° with the first vector
(3) 135° with the first vector
(4) 210° with the first vector
(5) Question not attempted

A physical quantity x depends on
quantities y and z as follows :

x=Ay + B tan (Cz)

where A, B and C are constants.
Which of the following do not have

same dimensions 7 (All quantities
are dimensional.)

(1) xand B (2) Cand z

(3) y and % (4) xand A

(5) Question not attempted




(5) Question not attempted

125. f(x, y) = x% + xy? ¥ f4g (1, 0) W | 125. The directional derivative of f(x, y) =
! 104 37 o i 2 N | x12 -: xy? athpoint (1, 0) in direction of
2 { E(i +43 j)is
(1) 1 ) 1 | 1
: O @ 3
1
L ks { @ 7 4) 2
(5) FFaRa |
|
|

126. T qRdfe® 2 x 2 oA (- | 126. A real 2 x 2 non-singular matrix A
Rier) Afewm A, fres g aml 6 | with repeated eigen values is given

gATgf Bt 8, 79 YR &) et @ | as
_-x -3] I [x =3]
A-_S 4 { A'_a 4 |
&l x Th YT ARt §6T § | x # |

where x is a real positive number.

TR - } The value of x is -

(1) 4 (2) 3 | (1) 4 (2) 3
(3) 6 (4) 10 | (3) 6 (4) 10
(5) e e I

(5) Question not attempted

127. Tt a6 & IRy =@ @ @& %01 & fern
an

127. The velocity of a particle moving
along a curve is given by

V = (32-4)i + (2t +4)] + (16t-30)k V = (32— 4)i + (2t +4)] + (16t-30) k

|
|
|
l
Afememan g, TEitema g | | where t is time.
t = 2 T T O F ORI 9TF F | The magmtuq!e of the ‘tangentlal
- | component of its acceleration att = 2
2 | IS given by
(1) = | (1) zero
(2) V256 | (@) V256
(3) 48 I (3) 48
(4) V508 | (4) /508
(5) IO 9= | (5) Question not attempted
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(1..2] 11 | 128. The eigen vectors of the matrix
128. AfTw o aRw| (| o s
] _..0 2. 1al | R are written in the form :
|| ﬁm%ﬁwtlubwml ety 40 £
b and .Whatisa+b?
w7 1 b,
1
(1) 0 (2) -;- (o @
(3) 1 (4) 2 | (3) 1 (4) 2
(5) ARG I | (5) Question not attempted
|
10 2k+5] | 10 2k+5
129. AR A = T = i
e -3 ke5 | | 129. If A ke kb o
MR, Mk FAAE I symmetric matrix, the value of k is
(1) 5 (2) 8 ! (1) 5 (2) 8
3) 0.4 @ 2 (3) 04 @) T2
(5) IrFaid A I (5) Question not attempted
2eithioly ! F2-
130. #FTA=10 1 Of @ | 130. Assume A=|0 1 0] and
12 11 2
o il 5 4 4
Bt i A2=10 1 0.
4 4 5 4 4 5

g oft for mn 2 6 Afeewm A &Y

arfSremerfors afientor 8
AWB-502+70-3=0

a9 A8 — 5A7 + 7A8 — 3A5 + A4 — 5A3

It is also given that the characteristic
equation of the matrix A is

AS=BA2+7A-3=0
then on simplifying A8 — 5A7 + 7A° —

|
|
|
8AZ - 2A 1
i R 54 A4 _ BA3 2
Feanw (FEeRA) M 3A° + A* - 5A° + BAc - 2A + ]
g-{;;gq“q (g : 8= | (Iis 3 x 3 identity matrix) we obtain
8 5 3] I Y R I 8. 83 i85
ofsapze | oy ez
:5 5 B: :5 e { :3 : 5: :1 ; 0;
8 5 § 1¥0'" -0
(3)030(4)010I (3)222(4)333
5 5 .8 S I | F i
(5) FTaia I | (5) Question not attempted




131. Consider the differential equat:ion
131. mamﬁwgz% +y=0 Wt | | d2y %
; { ;‘2‘+y=0, fweusey= Y'Cx"
0 X n=0
ATy = Z{}Cnx" 1 9 e 3 g I as a solution to this equation, the
e I correct recursion relation is
1 T I & o A Tt G ey | C
1) C S 0,1,2 Il 1) Cnsz (n+1)Fn+2) g LT
= n=0,1,2,..
1) Cos (n+1)(n+2) l C
C (2) C., .= L n=0,1,2..
C. sl n =0,1,2 ... , (N+1)(n+2)
@) Co. (n+1)n+2) " | o
3) C,,q == . n=0,1,2,..
3) G O i (n+1)n+2)
( ) n+1 (n+1)(n+2) n F , e 1 Cn a3
4) Chyy=—L2_n=0,12, .. ,, i " (net)nez) | S
(N+1)(n+2) ’ (5) Question not attempted
% i |132 Which of the following is th ct
Rrefifae - VVhich of the following is the corre
132. ) 2? @rx?;mw ; representation of the function
t 1+ 2x—x2
ferg wietg ETQl % w9 § e weEla 87 | in terms of Legendre’s polynomials ?
|
|

(1) 51- [2P(x) + 3P, (x) = 2P(x)] (1) 3} [2Pg(x) + 3P, (x) - 2P, (x)]

2) j:; [Po(x) + 3P4 (x) = P, (x)] 2) % [Po(x) + 3P, (x) - P, x)]

(3) 2 [2Py(x) + 3P, (x) = P,(x)

3 ®) 3 [2Pyfx) + 3P ()= P

2
@) 3 [Polx) + 3Py(x) = Py (4) 3 [Pylx) + 3P () - Py
(5) rgaia wea (5) Question not attempted
133. HAawe wfiemoo
d2y - By =0 ’ 133. Consider the differential equation
a2t d?y . dy
. —t et + Ay =
qtﬁanﬁ|ma’fy(0)=2amy(1)= ’l a2 ot Py o
Its solution under the conditions y(0)=2
-(1;9]%mmmmm| Aor1i3eye.
and y(1) = - 5 | IS given by
e e 2 ¢

(3) y — ._e—at + 39—2t
= [e-3t + 3a-2 (4) y=—e"3t+ 32
gg ~'ﬂy E[ﬂﬂ?r[e W-: el (5) Question not attempted
10




134. fEared s BeH

[ ot

f(t) — ‘Em tﬂ:o%%ﬂ‘fﬂa

|
|
87 - >0 |
FYTT 779 L | I
&l o T s 2 | |
f(t) |
t
20, o
0 o @ 7o
20 o
) ol +w? ) ol +w?
(5) eI e
135. %mtﬁﬂ'ﬂﬂ?m%-
- Jr
(1) 2 (2) e
1"
(3) J—-z_- (4) n

136. 3 J(x) ST Sod & uehila & @

10

(5) Irguid ¥¥

J 4 a(x) +J_, <(x) Ffeifiaa 4 @ fres

qTaR?
(1)

(2) % (n+4)J_, 4

(3) f,— (n+4)J, , 40

@ L (n-4J, .,

X

(5) IFaRa ¥

R L T L e T e B = = e e e I e e e i e e T i i e

Rl
o

134. Obtain the Fourier transform of the
two sided exponential function

e t<0

f(t) = -
W e t>0

where o is a positive constant.
f(t)

t

20 o
2
a? - w? @) a?—w

(1)

2

20 o
3 4
©) o? +w? ) o + w?

(5) Question not attempted

135. The Fourier sine transform of -1 IS —

X
Jr
2

n
3 (2)

® |5 @)

Egs) Question not attempted

136. If J(x) refers to the Bessel's function,
then J; , 3(x) + J , 5(x) is equal to
which of the following ?

(1) Zero

@) =~ (M +4)Jy,

(3) % (n+4)J, , 400

(4) 1 (n=4)J, , 4(x)

(5) Question not attempted

% e e T M

e




137. fer 2 L {:-(5731_)2.}:% t sin t, : 137. Given L™ {(32;)2;:% t sin t,
()t e ()
(1) —;- (sin t— cos t) ! (1) %— (sint—cos t)
(2) %(sint—-tcos t) I (2) -;-(sint—toos t)
(3) % (sin t + cos 1) l (3) % (sin t + cos t)
(4) -;— (sint+tcost) I (4) % (sin t + t cos t)

H (5) 3FFIa S I (5) Question not attempted

138. log CE I'Q frafoRed & & fhas 44 ! 138. log (ii':{] is equal to which of the
g7 | following ?
(1) 2itan %] i (1) 2itan~! [—Q

b 4

(2) 2tan™ ﬂ | (2) 2tan” l]

P o e
(3) itan x)

-1 | L
(4) tan™ (x]

(5) AT TH (5) Question not attempted
([ Bs 1
139. = L T ohH ATE  F AT 6s |
§°—-16. T
b 1 coshdt (2) 6cos h 4t
1 (1) — cos (
(1) & coshdt (2) 6cos h 4t 5

fior .
: 3) —sinh4t (4) 6sinhét
(3) %sinhtlt (4) 6 sin h 4t @) 3

|

|

|

|

|

| _
. 1 139. Find inverse Laplace transform of

|

|

|

|

|

|
(5) e e |

(5) Question not attempted




140. k T 9H ! B

f(z) = ™ (cos 2y — i sin 2y)
% AT ST 8, T&TZ2 = x + iy, B

(1) -2 (2) 2 %
(3) 4 (4) 4
(5) AT I }
141. S, 71 A, Bfem & sho: o Wi o | 14
amnﬁaarﬁmmaﬁuﬁmaﬁaaﬂ
%@ & | S, 7U1 A % I TeH A |
(1) 376 (2) 67U 3 |
(3) 676 (4) 9716 |
(5) FafE T :

142. T Tg G 3R 39 39-84g (¥=-79) H

o fore Tt i T fermm hifore 31 e

HYA I AT 1T —

(1) 1 T8 G &9 & F4 q TD |
(ZT5aet) I9-HHE @1 ¢ |

(2) G &1 qcaq 3Egq (T Tfere)
TS IY-T9E H A T=ig glar 2 |

(3) 3fe s 3r@9d X, 3U-69g H 8 9=g
gatx ot g o

(4) G & I FI¥al HI =4 A G F
Y% I9-TYE ¥ g B, Wi 0

39-THE & ST § |
(5) FERa T |
143. ﬂﬂﬁﬂmﬁzrvg Nz, = 3 - ’
R foam & I(?—)Eﬂ‘él'fam'ﬂytﬁ]
2
mh(?}igaﬂamﬁwmﬁm ]
2

ST 8
(1) Lei% (2) 2e-1% ;
(3) %ei% (4) Le-i% |
(5) TG A |
51

10

140.

—'I-

142.

143.

The value of k that makes the function
f(z) = e (cos 2y — i sin 2y)

analytic, where z=x + 1y, is

(1) -2 (2) 2

(3) 4 4) 4

(5) Question not attempted

1. §; and A; represent a symmetric and

an antisymmetric real valued tensor
respectively in three dimensions. The
number of independent components
of §; and A; are respectively

(1) 3and 6 (2) 6and 3
(3) 6and 6 (4) 9and 6
(5) Question not attempted

Consider following statements for a

group G and its sub-group H, and

choose the incorrect statement.

(1) Any group G contain atleast two
trivial sub-groups.

(2) The identity element of G
belongs to every sub-group H.

(3) If element X, belongs to a sub-
group H; so does x~".

(4) The set of elements in G that
belong to every sub-group of G,
themselves do not form a sub-

group
(5) Question not attempted

Consider two complex numbers

Z4 = 1\/%' and z, = /3 —i. The complex

Z4
te of th E
conjugate of the quotient [Zz] _;i

.e. [ﬁ] in polar form is given by

£2
(1) et 2) 2¢7%
(3) Lol (4) Le-is
2 2

(5) Question not attempted




144. Fr=fefaa amoft
X | 0 | 1 2 3

144. Using the following table :

x_01_2_3_
(x)____‘_l 2_1 10

flx) | 1 2 1 | 10

% I @ f(4) TREHTTA HIAT | Evaluate f(4).

(1) 21 (2) 31 (1) 21 (2) 31
(3) 41 (4) 51 (3) 41 (4) 51

145. TR &9 h = OS%WQﬁaﬁzﬁﬁm 145. If we use trapezoidal rule withh = 0.5 to

2
Ew‘ma?{qqmpj'(xz 3x + 4) dx evaluate integral 1= [ (x2 - 3x + 4) dx,

|
|
|
|
i
(5) TG T | (5) Question not attempted
|
|
|
dx |
i then the value so obtained is

ﬁmﬁa’rmw&m% (1) 4.55 (2) 4.65

(1) 4.55 (2) 4.65 (3) 4.75 (4) 4.85

(3) 4.75 (4) 4.85 (5) Question not attempted

(5) 3w we |

| 146. The following table gives values of a

146. Pr=fafga aroft x % wmt 8 0.25 %1 | function f(x) for values of x at the

T & ¥ AT T HoH f(x) F W 2 | intervals of 0.25 : il

2. x [ 0 /025/05)0.75]| 1.0

fix) | 1 |0.94] 08 064] 05 |

1
Evaluate | f(x) dx using the

[0 Jo25]05]075] 1.0
fix) | 1 |0.94] 0.8]064] 0.5

e

|
|
1
f@lma:rlﬁmmmﬂmgqj fx) e | _ E
3 . | Simpson’s i rule.

1 A T 1 | | (1) 2.15 (2) 3.14
(1) 2.15 (2) 3.14 (3) 2.35 (4) 0.785
(3) 2.35 (4) 0.785 (5) Question not attempted
(5) I S

7. For solving the equation x® — x2 + 4x

| 14
147, T x3 - x2 + 4x — 4 = 0 H =A- | - 4 = 0 by the Newton-Raphson

TR Y A SRR =2 | method if x = 2 is taken as the initial

: = approximation then the next
HI R AT e it o faft { approximation using this method will
I9ANT ¥ ST Wfehed B | be

2 4 2 4

L = D= 0). =
(1) 3 @ 3 I (1) 3 @ -

1 3 g 1 3

— > Kk L] AN
@) 3 )& E"i | @) 3 s
(5) IFaRG yeH | (5) Question not attempted
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148.

149.

" gogt x-318 T, TTRehdT B9 B 8 | A

wam i fAdiR @ -
A & oy R es @ TEe W
fora o TR TR R R |

B. gmﬁlﬁlﬁm%a’tﬁq@a‘imﬁa
|

C. ;ﬁﬁmﬁﬁ%aﬁmaﬁqu
|

3 S99 § UH e agfos ®9 @

33T IBTEAT 11 2 | 38 R foa 3 Y

TR T gt ?

1 2
N = @

1 2
@) 3 4) 3
(5) rgaid W

AT P(X)=Aexp (-2 | X |)-Bexp
(=3 | X |) sTeaferss ages 9@ X % fog

YT B ST YA dRfas @A 8 | A

150.

9 B &I geftrd & Jreft gt 2

=
1) 2A+ = =1
(1) 3

Q)A-§B=1

(3) A+B=1
(4) Toret vay @ Afa TE 2 |

(5) i S
RN 9 gHe
dy _

— =Y P
de s

R faER | I T | gy Hife w9
_ wza fafu % g h = 0.1 % =1 y(0.1)

s
.I!,

|
|
i
i
y(0) =1 I
|
|
|
|
|
|
|
|
|

, 1 AF T %A $ iR § k, w3
9 &
11
" = 2) 0.11
(3) 1.1 (4) 13—1
(5) g S

10

148.

149.

150.

A box contains the following three

coins .

A. A fair coin with head on one face
and tail on the other face.

B. A coin with heads on both the
faces.

C. . A coin with tails on both the faces.

A coin is picked randomly from the
box and tossed. What is the
probability of getting head on this ?

1 2
(1) 3 @ %

1
(3) 3

(5) Question not attempted

2
@ %

Let P(X) =Aexp (-2 | X |)-Bexp
(-3 | X |) is the probability density
function for real random variable X
over the entire x-axis. A and B are
both positive real numbers. The

equation relating A and B is
B
1) 2A+ = =1
(1) 2A+
(2) A- -g- B = 1
(3) A+B=1
(4) No relation exists

(5) Question not attempted

Consider the initial value problem
d
L=x+y,y0)=1.

o Y,
While computing value of y(0.1) in
above problem using Runge-Kutta
method of fourth order with h = 0.1,
the value of k, obtained in this

method will be
11
W

(3) 1.1

(2) 0.11

11
(4) 3

(5) Question not attempted




% T % fore T / SPACE FOR ROUGH WORK
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% %1 % 7 ™ / SPACE FOR ROUGH WORK
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