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F,
(1) 12.5sin 16° (2) 25 sin 32°
(3) 37.5sin 16° (4) 6.25 sin 32°
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A
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(4) q= Aoos[—a—+aj p=-
(5) I SR
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A for=e A §

(1) 9@ur 90 (2) 9079

(3) 21q72  (4) 72U 21

) IR S B

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
: Fi=10N

Fa
(1) 12.5sin 16° (2) 25 sin 32°
(3) 37.5sin16° (4) 6.25 sin 32°
(5) Question not attempted

Consider a system for which the

Hamiltonian is given by
2
H=p2+ 3
g 9

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) g= Acos(%ﬂl), p=-A sin(-::’-+a]

(3) q-%oos(it +aj 5 p=%sin(?+a]
4) q=Acos(§‘+a] b sin(z

(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) 21and 72 (4) 72 and 21

(5) Question not attempted
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Teh 01 Ueh Yo a1 T e ot 8
7§ U Seigeta HeT § =t g | afE wan A
H F ANHH HU I B A
HUT AT A FUE n B G5 HET 6
IhEdl, & 39 TSR G e &

n-1 Jyn-1
(1 = (2) i
e n=
® 5= @ (MJ
(5) orgad wH
M SEIA % Teh Yrehg W forem L <t g
% Uid: T WaeIoeh S § TR R |
i T g o A frean gl b R, o

H FEEE M R T WEGS Teed
i G 2 | ymehg %1 HIofia Fam &

(1) MJ/Gmb (2) by/GmM
(3) GJ/mMb (4) mv2GMb
(5) Irgafa S

m THHE H1 Th Y HEF §
F(r)=——9rmc>o%awhnﬁr
m@%laﬁvﬁwmzmmmm

VT TF g | (0 HUN §6 TR fem e
2

(1) v2mC (2)

@) YymC (4 2JmC

(5) ¥gaRa WA

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 Jn -1
(0 = @
n? -1 n—1)?
e ey

(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) MY/Gmb (2) b¥GmM
(3) Gv¥/mMb (4) myY2GMb

(5) Question not attempted

A particle of mass m is moving under
the influence of a central force
F(?) = ZS T with C > 0. The value

r3

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

by
(1) ¥2mC )

(3) YmC (4) 24mC

(5) Question not attempted
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] faferas 1R wrpe oo &t € | -1
Te-2 | g oI ] | W § g1 vET |

TS 95 (HE m, 79 m, FEEE & q
FN e E g S v, T v, ¥
TTEIR S e H & | Foh G g
féw o § &S H F G H1 IREW
(p) 7T s <t et RS St (T) T
|

¥ R g-2 it s i et 8 | TS
@Wmﬁmwﬁmﬁ%amﬁl
were B | 78 fope wehr oYz oft 2
(1) TR

(2) uia: SIS

(3) S

(4) ST At R |

(5) g S

7.

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.

myms
my + My

[Herep =

1
(1) p=% V12+V§ T=EU(V1+V2)2

2552 1
(2) p=pyVvy+Vs T="2-P-(V1"'V2)2
1 2
(3) p=§\/v12+v§ T=§-;,l(v12 +v3)

2 2 1
(4) p=pyvi+v2 T= 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
same direction. What
collision has occurred ?

(1) Inelastic

(2) Completely inelastic
(3) Elastic

(4) Information is not sufficient.

type of

(5) Question not attempted
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10.

10

2.0 kg &1 TF i YATHS X-31F T
X=3.0m% R smen Iy |
AT 3 T =W 2 = (4.0 m/s?)i

-~ (BOms) RS 2 120 s B
TR | g g % @e s@e Sy
Ham ? — (kg m¥/s #)

(1) 0

(2) -36k

(3) +48k

(4) —96k E._'_%

(5) Jrgaia w

q U H FENHE F a7 § qug F fog

frafafea #uet w fRer $ifve @ 9é@

ﬁmgﬁq:

FYF-A - F0 gAW 9y fawde dent &
|1y faee o § ot g I € (Fue
FETEAEH) |

FU-B ;T H FHE B (8c) B G |

AT 7 % A H1E A B THATR |
(1) FAAT BT a&i |
(2) FETATE R IUTHUA BT |
(3) FTATIAR AN FEAB TE 2 |
(4) FYTATATB I e & |

(5) 3TRG W

10.

A 2.0 kg block starts from rest on the
positive X-axis at X = 3.0 m

Thereafter an acceleration a = (4.0
A A

m/s?)i - (3.0 m/s?)] is given to it. At

the end of 2.0 s, its angular

momentum about the origin is — (in
kg m?/s)

(1) 0

(@) -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 () 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.

msﬁamﬁwaﬁwﬁ@m

- 3¢ B W I3 § HaHH FFEMI m T &

g s PR g a R, T,
A=) W BIFT B EAE o =
02 H%IT‘dTﬁ-TEE’E{?h 3H 8 TH DI o
TE R IgEARyzaA 4 8 | Fe &
Siged AT W (3N F veh H AR F
frafafga f @ s T ad @i 2 2

(1) L,=m(r? +r2)

(2) Iyy=m(rf +r§)cosza

(3) L= —m(r12 + rg ) sin & cos a

@) L,=mr? +r?)sin2a

(5) i S

m SSIHM T Th HU m GFHE 7T /
S H e ® e RS 2 |
Bg I AR W Sifem (emg) 2 (FA) |

HU1 B & T T A I dTe B
ST A H R T HHb, B

m, /

n®
m 2 e X
O O
(5) st s

T i— L—_—— ——— AT — W——" i—— W —_—" | T——— i ——— Tto——

1.

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 2

=m(r? +r§)

I, =m(r2 +r3)cos? o

=-m(r? +r3)sin a cos o

4) L,=m(r? +r2)sin?a

(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, is

m, /

m@
ML @
O e e

(5) Question not attempted

B
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13.

14.

18.

10

T 2ftee faga 3@ v welfa
fr ST @

(1) & dex=o
Xy

t
(2) SJ;Hdt =0
t

ta
(3 8 [ Epai—H)dt=0
t4

(4) & f(ZPkQR —H)dx=0

(5) Jrgafa we

AR S weH L = §,q, - y1-62 , &
yefdfa fram mar @ @ oo wefte
Brft —

(1) =0
(3) 1-42 =0

(5) Irgaia Fe

TH A JAHR TIREH YAae & e
o wiofia o o @ ammEd g e @
2 | m SS9HH %1 OF Sfed WehE W r
o & s gu (e % <o &
Fg W) W Uael & TN& or 919 &
SfEed dear @ | Sfe W wEw A
T § BT URATT =T R ?

(2) G, =0
4) 1+42 =0

(1) ¥2 mre?  (2) 2 mre?
(3) 3 mra? (4) 5 mro?
(5) 3T

e

~J T Tt i T m—— T —— T——— o L _—— A7t . i

13.

14.

15.

The modified Hamilton’s principle is
represented by

(1) & Jj|;de'-'=0
x4

—

2) &[Hdt=0

=

—

(3) & [ (=pak-H) dt=0

—

1

@) 5 [ (pyai - Hy e =0
Bd|

(5) Question not attempted

If Lagrangian function is given by

L =4§,q, - y1-G?2 . the Lagrange
equation will be -

(1) =0 (2) G,=0
(3) 1-Gf =0 (4) 1+§2 =0
(5) Question not attempted

A horizontal circular platform rotates
counter-clockwise  with  constant
angular velocity o with respect to
ground. A person of mass m runs
clockwise in a circle of radius r
(centered at the centre of the
platform) on the platform with speed
or with respect to ground. What is
the magnitude of the net fictitious
force acting on the person ?

(1) V2 mre?2  (2) 2 mre?
(3) 3 mro? (4) 5 mro?
(5) Question not attempted




16. @l e & fog Fafafgs st w
feram $ifSie wa wdt wem g

HYF-A : Rt oft nfefm == K(p, q, t)
3E  (evolution) N Fa T

a‘;—‘t‘i‘i +(u, H)AATRE |

FYF-B : e u @ v fEft fer Mo
AR s fFem § FraR<
e Anm (Y & Faas) €, @
W @l ghe Wt Wi ATE
AT BT § |

(1) T ATIBEIE |
(2) FTAFATATEER |
(3) FAHATBEAR |

4) THATARTIRBIAR | E

(5) Jrgaia s

17. R wa e SR L = %192

+ mgl cos 6 & e wmm 2, @@t
e wer H foar smem

2
(1) H=229T—mg|cos9

2
(2) H=% + mgl cos 6

3) H=%9-mgncose

(4) H—Pz-g+mglcosﬁ

(5) Irgaa e

16. Consider the following statements

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
du au

—=—+(u, H
pm + (u, H).

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 = %162 +
mgl cos 6, then Hamiltonian function
H is given by

pe?
1) H= — —mglcos 6
(1) o0 g

2
(2) H=EZB—I— + mgl cos 6

(3) H=p—19—mglcose

(4) H= 2—? + mgl cos 6

- (5) Question not attempted
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18.

19.

20.

10
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Tk

FIT77777777

2k + k'

(2) \[%
k+k' [k+2k'
@) ‘/ m "/ m
k |k+2k
(4) ‘/;

(5) e ¥

1 kg S HT1 T fig 25 N/m Taais
$I T B ¥ e ? | iz = srwen
§@ S 9 v (m/s ¥ A T R) H
T B, | waifta o s @ 1 aR
Ffd g eMoTeHfen Imaf i
V3

‘-?ﬂmta’rammaaaﬁaqﬁwﬁt

(1) 10 kg s' (2) 5kg/s™!
(3) 25kgs™!  (4) 1kg/s™!
(5) gt S

feam & wqtator

2
Q=In[EJ?ﬁn p=—|L41|R
q 2 )q

Th W SR %eM F, (SRfen
) $9 T e e &

2 2

(1) [9—+1J ) [%HJ eQ
2 2

3) [%—H)e% ) (Q—+1] ot

(5) e I

w e TS —

18.

19.

20,

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

7T
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Bk

2k +k'

o [

3) Jk+k',‘/k E2K

(4) \/—

(5) Question not attempted

k + 2k’

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

J3

= of the undamped frequency, the

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

(8) 25kgs™  (4) 1kg/s™

(5) Question not attempted

Given the Transformations

2
Q=/n [EJ andP=- q—+1JE
q 2 )q

A corresponding generating function
F, is given by

(1) [Q—2+1J (2) [—i+1J
2
(3) (-i+1]eg (4) (gﬂ]eg

(5) Question not attempted




21.

22,

23.

Th Afva oTeEd Qo Jghd
@, = 300 rad/s @41 @, = 400 rad/s W
T ST YR T & | 3ETE ST
(1) 353.5rad/s (2) 350 rad/s

(3) 363.5rad/ls (4) 346.5 rad/s

(5) FFuRA A

T HHGA TIRY a0 € = a cos (ot —
kx) aTezm S o Sordht @ | T fidw @ S
I ATeAH S % W AT x fown ° e
(FGHRT) 3TV 8 9 @R, 39 q
Y Tt 36 TR & I R |

£ 2
[‘TETV k)

(1) e=acos (1+-\—/-)mt kx'

A%

\
(2) e=acos 1——\1 oat+kx'
V7

-
\
AV
i
BETa s,
v)

1o
Vi

(5) 3rgeia T

(3) e=acos ot —kx'

-~

(4) e=acos

ot — kx']

Teh Jaufed e Qe o forg feremaH

W W% n QeHl W m AT HeE § | |

feriwa Turieh 3@ R fem S 2

2nm
(1) T (2) ﬁ

2nn
(3) =

(5) IrFaRa e

7N
2Inm

(4)

10

21.

22,

23.

A forced harmonic oscillator shows
equal amplitude of oscillations at
frequencies o, = 300 rad/s and

w, = 400 rad/s. The resonance
frequency is

(1) 353.5rad/s (2) 350 rad/s

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

A plane elastic wave € = a cos (ot —
kx) propagates in a medium S. The
equation of this wave in a reference
frame S' moving in the positive
direction at the x-axis with a constant
(non-relativistic) velocity V relative to
medium S, is given by

\
[Herev=—(12
k)
(1) e=acos (1+X)0)t—kx'
v
beseava
(2) e=acos ||1-— |ot +kx'
e eV A
ks i 5
(3) e=acos ||1-— |ot—kx'
B 4
e 2
(4) e=acos ||1-— |ot—kx'
REE e |

(5) Question not attempted

For a damped harmonic oscillator,
the displacement amplitude
decreases m times in every n
oscillations. The quality factor is
given by

2nm

(1) T (2) m
27n

3) nm @) 21nm

(6) Question not attempted
10



24, 1 mm =™ F T 91g F dX H 50 cm

25.

26.

10

T W Tt @ fer aWi wwEr } | AR A
a9 100 N | aR 9! g amgfy #
HH HA FL T S @i & 19 9fa
Yve 5 fer< w91 8 | AR W @@
g SN W ed & | R s aw &
T B & | Wi s rgh @

(1) 85 Hz (2) 90 Hz

(3) 95 Hz (4) 100 Hz

(5) Irgmia =

ae % e fagra & sfwpanet

% fore fomr et w o it @@ w#

faspea gfiw

FAET-A ;. vHfd & Fam o @& 8
THH YA A B E | |

frrdar-B : fafa & wem 6t 9 -
= axft Fechw @t § §9E C
2

(1) AT B aea & | H-f

(2) AFIRAUTB 3T ] |

(3) AT RAATB AT R |

(4) AT B QI SE £ |

(5) rgaied ww

T T8 % g doThR ugd, A |
T oq 7 a9 gHU Gl 2, T WY @ia
foru s € | gt umsw § wum Srftres @
g U139 & o feres i gt 300
Hz 31 2 | 5% 9139 1 7o g 2
(1) 60 Hz (2) 100 Hz

(3) 200 Hz (4) 400 Hz

(5) Jgaia I

11

24,

25,

26.

A metal wire of diameter 1 mm is
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) 85Hz (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.

4) Both A and B are false.

(
(
(3) Ais false and B is true.
(
(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'HTH U (60m, 0,0,8x 108 s)

28,

29.

w ufed At & | 7 S'+xﬁsrrﬁ%c%\n
Y nfesfier 8 | O9W weN & f&H-F
s SHAH (X,0,0,t) 8 | xqATtH
mm:%‘

(ST S'% Uo fog TRAE: t=t =0 W
et 3)

(1) 132maam72x108s

(2) 93maA72x108s

(3) 132maar25x 108 s

(4) 93 maA25x108s

(5) Srgaia A

oo © wEHd B i @ | SER 5
urt # | figal B qun A % " g
Pg— P, 2 (g = 10 m/s?, i 1 ¥ =
1 Tm/cc )

(1) 400 N/m2  (2) 3000 N/m?

(3) 1000 N/m? (4) b

(5) IrFaRa A

T HU H AT FoHIH 39 =
2 :

oA moa?rjg-ﬂm% | ST T HH &

. moc moc

(1) (2) o

J§ 2
(3) -mqC (4) ﬁmoc
(5) JTARd e

27.

28.

29.

12

In frame S' an event occurs at (60 m,
0, 0, 8 x 108 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) 132mand72x 108 s

(2) 93mand72x108s

(3) 132mand25x 108s

(4) 93mand25x10®%s

(5) Question not attempted

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

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

\

(1) 400 N/m?2 (2) 3000 N/m?
(3) 1000 N/m2  (4) zero
(5) Question not attempted

The relativistic mass of a particle is
2
V3
momentum of the particle is
myC myC
(178 (2 —=

J_
4) ﬁmoC

times its rest mass m, The

(3) -‘lgmoc

(5) Question not attempted
10



30.

31.

32.

10

ﬁwR=10-2qugms=¥

T
N/m 1 T 5 3ig k THamM s # fawem
Bl & | W e § e gm S
103 J R ufEfda gt 8 | k FTam 2
(1) 1.01x102  (2) 1.02 x 104
(3) 1.03x10%  (4) 1.04 x 108

(5) Fui Fw
< FEEA SATIEHIT FU TF TR 5 SEa
oo ¥ | 57t -ttt e A, 9 A,
3 | 3R 76 gomEE g @ A TRl 9
Siiell qeTeEd A, 9 A, & AW
(1) A =2y X5 =2,
@) A =2y A, =4,

ok A
(3) VR W R (a5

1 : \M%Ht%

' ' 20\
@) A=, = =2

1 ; “/7\.%4‘}\.22
(5) g e
3 3 M P g Q W fReEw i |
SR T T 8 gm/cm3 T ST ST
1cmau 0.5cm g | WM& P &1 0.8
gm/cm® B9 TE ) = 3 p/ VAT % §9
T SIS ST ? | Mt Q # 1.6 gm/em®
e W = 2 pl WA % 39 ¥ Bie
S8 | P A Q 3 HiH T 7 39T &
(1) 2 (2) 3
(3) 4 (4) 5
(5) i
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30.

31.

32,

A drop of liquid of radius R = 102 m

having surface tension S = -3—1 N/m
T

divides itself into k identical drops. In
this process, the total surface energy
change by 1073 J. The value of k is

(1) 1.01x102 (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 1, and A,. If X; and X,

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

(2) Xy =2y Xy =2,

(3) Xy = 2y = ot
2322

@ 2=, = Do
l%+7t‘°§

(5) Question not attempted

Consider two solid spheres P and Q
each of density 8 gm/cm® and
diameters 1 cm and 0.5 cm
respectively. Sphere P is dropped
into a liquid of density 0.8 gm/cm3
and viscosity n = 3 pl. Sphere Q is
dropped into a liquid of density 1.6
gm/cm?® and viscosity n = 2 p/. The
ratio of the terminal velocities of P
and Qis

(1) 2 ) 3 H
(3) 4 4) 5

(5) Question not attempted

894865 5 2




33.

34,

35.

m FEIWT % T YW w0 T REm ;@
X-31% F T I &9 @ AN B | 9
o 6 &1 t = 0 W Y Rufa = 7w
fopan T & AT I® W Ak, @ SR
% | e & et &0 t | Fu Y Al g
fRufe # arfafeaaa anit
4nt
(1) Axg (2) o
20t At
(3) Sl (4) 2ming
(5) Iguia

m S &1 U FU1, a TETE I A
fvre 59 % I TS A H 8,
THT t = 0 T TRBF a1 6o = & ¢

A X i3
v(x, )—Ta-sm( ]+ %

sin (3mj+-1— sin (sm]
a ) 5a a
el a T arataes fRTE 2 |
Ife Tt o1 Ao R S At 0 i S

on2h?
g BN Y WiRekar F91
2ma?

E3

Bt ?
3

(1 %2

@ 3

HE T HEE y(x, t) = ellkr -

1+ x2

of) ¥ =y RO T R | ST
RO AT AR

1 1
(1) = (2) T .
(3) = (4) JEE
(5) 313?||tﬁ'9'¥?

33.

34.

35.

Consider a Microscopic particle of
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

(1) A, @) 4’“0
2nt

(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)—%sm[ J J:—a

sin (3m]+-i- sin (57“]
a ) +5a a
where a is real constant.

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

252
etting energy E. = ?
S RN
3 3
panic s el
e @ 3
1 3
N 4
) )=

(5) Question not attempted

A wave function is‘given as y(x, t) =

A gllx - o) The normalization

1+ x2
constant A is :
e @) =
n Jn
) n 4)

(5) Question not attempted
10



37.

38.

10

A

A-

\/"A

T N =i Usrerar (IR i ghifvea

A AT 94 &

(1) A Ta B i domes & aen
[A,B]=0

@) A w B Rt gwre S qon
[A,B]=0

(3) A eRiAR, B frem shfd 2 qur
[A,B]=0

4) AhiA, B frw s 2 e
[A, B]%0

(5) argaia e

A Sl oh 17T 3 Tt & TehiviT SR -
W o, B | 39 Mot ¥ Fewamra wehiol
IPI-FR o o, B T 3 A ¥ 3=
Sl | A hN F APRY-HE o,
2 | T 0y 5 0, : O, FIAAR :

'B 3 gl Ry 3 § | M

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

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

(5) T S

F1 E 1 T o H T a0 Bod

TaTeH \ %1 Tk TS 9w 2 | e fne
V> 0% TH H § Y9 T & & 51

fraﬁﬁaizx%laﬁm!%
(1)

3)
(5) Irgiita ww

(2)
(4)

Blw N~
o|s winp M

I
|
|
|
|
|
!
|
|
i
|
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A A
36. Two operators M and N are defined

37.

G o d=1A il aA-B
as M = -IA andN:ﬁ'
1+1A A" +B

The condltlons which ensure unitarity

of M and N are :

(1) A and B are Hermitian
operatorsand [A, B]=0

2 A and B ‘are  Hermitian
operators and[A B]¢0

(3) A is Hermltlan B is skew
Hermitian and [A, B]= 0

(4) A is Hermitian, é is skew

Hermitian and [A : é ]1#0
(5) Question not attempted

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 ;. The ratio o, : o :

G, is:
(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 —\i is

E

1 2
(1) 7 (2) 3

3 4
@ 7 @ <

(5) Question not attempted




39.

40.

41.

o HieW <¢| T He AW |[y> B <h|
—-1+i

= (6, =) 5) qa |‘-|"> o 3
2+ 3i

ReaT AT R | <y|¢> FIAFE :

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

(5) 3wl e

s R el smew d T
wifes  (JAATA) R ¢0,>, 19>,
|6,> & Fftfa fope o € | 38 TR A

¥ =

e O <t fr 3w aftfa o st
2
6 64> = = [65> 6 |6,> = 93>
O lbg> = 164>
W GRS F1 A fFreum 3@ v e
EIGIE
(05051 (00 A
@ |10 0 (2)-100
07 50 10
Lid{ae| 1 0 O
@10 4 0l (@ loek o
@240 0 0 J
(5) rgafa T

T F@ieH i e | fEm sl
mmmmﬁéwéw

YR it A B - el 1
wm%mﬁA _Ed§ B=x®
aaCa’mar%q
(1) T @ <
X
d d
(3) iy (4) Ao
(5) IFaRa A

L T L —— TV A" T URS? MRS A—) WM TR
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39.

40.

i 41.

The bra vector <¢| and ket vector

|w> are expressed by <¢| = (6, —i, 5)
—1+i

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

<ylp>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 [0,>, [0,>, |¢5>. The

5 A, .
action of an operator Q in this space
is described by

S 165> = = 16> O lo> = Iog>:
6 5> = 64>
Matrix representation of this operator
is given by
F0%0 1 500 ]
ErT e 0 20 ~(2) —-1 0.0
[0 10 E 1eial)
00" 1 [1:.°0:0
@)=h0 =1 =0 -(4):10 .1 0}
[0 =120 [0 <0 1

(5) Question not attempted

Consider a quantum mechanical
system w1th three linear operators A
B and C WhICh are related as A B

C = I where T is the Unit
operator. If A = Eq; B = x then C
must be
(1) zero 2) dix
@) @) x=

(5) Question not attempted
10



42,

43.

10

TH HU S T R Bifefiw foe
qigw NEht goe L, LI L2E AR, &
e wem St steen S E, @ @
AT et E 1 3T 2

(1)#3::2
() 2:1
(3) 4:1
4) 4:3
(5) Srgaa e

TS HU SN 1S @ h IE H ga 9 W
T 8 T 3TeavaS €9 o g€ w °
& Wifta @ar @ & fog @ ave s
Ser T gie MY § | S 0 A
HEH y; TG T H ] 79 79 Fed
Ml 4 eV R |y F WA A Sl ad
foeprar <t =am et sho: @

Wi |

-—— - e - — - ———

1
[
[
-al2

WY

(1) 16eV,1eV (2) 9eV,4eV

(3) 9eV,1eV

(5) IrFaRa ¥

(4) 166V, 4eV

17

43.

42. The ratio of the energy of the first

excited state E, to that of the ground
state E,, of a particle in a three-
dimensional rectangular ‘Potential
box' of sides L, L and L/2, is

(1) 3:2

(2)-2:1

(3) 4:1

4) 4:3

(5) Question not attempted

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 v, its total

energy is 4 eV. The total energy
corresponding to y; and the

minimum energy of the system are
respectively :

Y |

|
___% o -

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




44, m TTAF & T U W =R &t I 6

45.

ws forfa favra Vi(x) st
V=wox<0, V=0; 0<x<a;
V=V x>a
Yfemamiaddetme | @ &
fore wg eIt #1 A% B e

2mE

B = ]/%?(VO—E) kG p A

YATCH &, E 01 hl Fl @ a1 E < V)
(1) Bcotpa=—k (2) kcotka=-p
(3) ktanka=p (4) kcotpa=8

(5) aRa FA

’r@:ﬁm%:‘/—h— (A+4H%
2mao

T v & gom G a* wE T
T a B & | T et Qe 3 g
HHRH <x> T 0<m, n<28, H

TR W&ET &

’ h
(1) o
R
(2) ‘/—2-;5
h
3) \,R

Pom P e R

O"C’%lo-x"o"oﬁo

N O O

I
'aloo

Io_lol
o -~ O

|o N o'
o'ﬁlo

‘o o o

:
:
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44,

45,

Consider a particle of mass m

subjected to a one dimensional

potential V(x) that is given by
V=w,x<0; V=0; 0<x<a;
V=V,x>a

The bound state of this system

exists only if (Here k = 1/2;‘—; and.

B = i_T(vo —E) and both k and B

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

(1) Bcotpa=—-k (2) kcotka=-B
(3) ktanka=pB (4) kcotpa=p
(5) Question not attempted

The matrix representation of the

position operator % = "—ZI— (a +a%)
2mao

. o 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:

—[1 0 0
(1) d—==f0- 250
2mo
0.0 o8
101720
P
) \’E_' 10"~ 1
e
01 0
3) J% 1 042
b RS C
0 0 0
(4) J% 01 0
| R
(5) Question not attempted

10



46.

47.

10

T Jerag ! o s

|x>=A [3 ;2')

H 91T | 39 37T F W TETHRR
e v hifsw |

OF

@ 2

@ =

@ 3 :
(5) e e Bt
T FIEGISH YT Heeh & fo1

e

r, 0, ) = — —— re~"22 sin 0
V211 (1, 6, ) e

it
&l a & faame (e ) @ 9, 6,
¢ TR & T Piwe § (@ fig

TS W R) | x2 T TN A FTR ?

T 16
[ﬁm%_c[ sm59d9=1—5-w
J' x“e‘ﬂ"dx=% n>0%ﬁm]
0 B
(1) a?

2) 4a?
(3) 8a2
(4) 1282

(5) IR S
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46,

47.

Consider an electron in spin state

3+2iJ

>=A
o=a

Find the normalization constant for
this state.

—_
—
S

(2)

(3)

NS Nl NN N -

(4)

(5) Question not attempted

For a hydrogen atom orbital

Yaqq (1, 6, ¢) = -8_:;2_-\/% re~"2a sin @
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

16

n
value of x2 ? ( Given j sin®0 do = s
0

and [ xMefrdr= I—ﬂ—; forn>0]
0 Bn+

(1) a2

(2) 4a?

(3) 8a?

(4) 12a?

(5) Question not attempted




48. T T i G EieH e 3;1&"32 48. For a particle having unit angular
1 000 momentum quantum number 32
oY 0T % HTE FAM: A0 0 O 1-0- 0
0 0 -1 and J* matrices are 2{0 0 0
Bl : 0 0 -1
w2m20 1 0|% 15, W% 10 0 |
0 0 1 and 2#%|0 1 0| respectively. The
et ot w # ot 34 D, & @ e
1 eigen vector of 37_ and 32 are same
AFF AR AT ST & 1% [1)=|0], and represented by the eigen
| ; value corresponding to ﬁz. These are
0 : 0 : 1
|°)=;@|“1>=‘1)g' 11)=0.|0)=c1)and|—1)=g.
0 0 1
e da s mad 2 2 Which of the following is correct ?
(1) i oy= 11y, . 11)= |0y, (1) 3, 10y= 11, & 11y = lo),
3. -1y = o) 3. -1y =0y
@ 3. 1oy=11), 3. 11y= o, @ i 10y= 11, 3, 11y= o,
3 -1y= oy | Ji F1y= 10y
(3) . joy=I-1), J, 1) = |0y, (3 i 10y=1-1), & 11 = |0y,
3 =19 Ji F1y= 11
@) Js j0y= 11y, 3 11y= -1y, (@) J. 10y=11), i [1)y= |-1),
L F1y=10) | i 1= 10y
(5) ATAEa weA ‘ | (5) Question not attempted

o Al 20 H 10



49.

50.

el reteh T bx &Y e fokam Smen
2, W&l b form ? | & fagra @ vum
Wife &1 G 1 B R, AR u ()
rfaenfira et gete %1 at e R

(1) -3-‘/ WVA+TU,_ - n+2 U,

@) m"m[\/"_-_un-z-mumz]

(3) SE’J‘/E%;[JFU,,_1-JWUM]

(4) %"E'r:—'m'[\jiund_‘[munn
+VA=2U,_3-Vn+3Uy,s)

(5) Jrgaia S

HE-1 # grEgiom oy i fafv af¥t

% Jffea cuiy T § | wE-2 § W o
% siwe i T § | el i WTa St
¥ gafem Hifrg o 98 Fe g3 It ot
et ot gt & (S 3 e ond §)
agE-1 TIE-2

W) @ilrlny (A) a?o [3n2 -1 (1 + 1)]

X) (7| 2| nty (B) 2

\ (nI|1|nl) © "

(Z2) (nll 1 |nl)(D) 1

10

n® (27 +1)a3
[5 n2+1 -3l
(1+ 1)) aj

n2a0

C
(1) (W, D),

(X, C), (Y, B), (Z, A)
(2) W, A), (X,

(X,

(

Cc
C), (Y, D), (Z, B)
(3) W,A), (X,C
4) W,D),(X,C

(5) gEHE ¥

i

), (Y, B), (Z, D)

). (Y, A), (Z,B)

R T S TS - e WA et} VAL Pt e s

21

49,

50.

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) lJ—[Jmu,, o
@ b A 55y, - r72U,.)
(3)

W\’m Mund = JETU,,H]
(4)

b h
W\}m M‘-Unn =Vn+1Up 4

+JR=2Uy_3- V73U, ]
(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)l lrlnp (A) %0 [Bn? -1 (I +1)]

(X) (| 2| niy (B) 2

(¥) (nll Iy © n?

(2) (nll 1 |nl)(D) 1

n3 (27 +1)a3
- I6n n2+1-31
(l+1)1ao

n230

Codes.

(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),(Z B)
(5) Question not attempted




51.

52.

53.

s U Tofia wxe sred Sifem & fow us
T T B y(x) = xe B Y 35T
®a & (It B> 0), 79 e fafr a &m
Ird &

n2 3Imo

163
el 8p

(et wehdl % yafera oref €) T femml |,
(H)min_ﬁﬁm

ho
1) =

2

(2) ho

3

(5) IrFuiia S
Tk T L oeT8 o et wes fordir fove wfemr
Rt S W o fva d T St ®
0 3 0<x<L
VAT B
YN ¥ HU e Faer § ¥ | s
x =L R R ER ATHH TTE 6
AR T St B qYT 3L e W O 4
wfeg fififa st & | w0 F 7o afeq |
e ararey # firer oY sfepan gnft

(ﬁm% [ sin (Ax) sin (Bx) dx =

1 [sin ((A=B)x) sin((A+ B)x)} J
2| “A-B A+B

@ -

@ 2ho

3
@ 22

81
®) s

'

(5) gafa ww

e wrh ywE # 3mife foga &9 F
HRO FAl ¥ gREfdT W %
Rrepoffertor @ e foram Smar 2 | H'
g ARt B, o Eregiee W %
TR -3TETS I B ?
(1) (200| H'| 210) (2) (200| H'| 21-1)
(3) (2111 H'[211) (4) (211 H'| 210)

(5) rgaia we

@) 0

22

|
|

51.

53.

For a one dimensional simple harmonic
oscillator, using a trial wave function of
the form y(x) = xe®® (parameter
B > 0), we obtain from variation method
2 2
(Hy = I;h mo
m 8p

(where symbols have their usual

B+

meaning?. From these consideration,
(H)min Wl I be
M 2 @ ho
3 5
= —h
(3) 2 ho 4) > ®

(5) Question not attempted

A particle is confined to a one
dimensional potential box of length L
having infinite potential at “Walls”

Vix) = { 0 if O<x<L

) =1 otherwise

The particle is initially in the ground
state. Suddenly the potential wall at
x = L is moved outward making a
new box of length 3L. The probability
of finding the particle in the ground
state of the new box will be

[Given j sin (Ax) sin (Bx) dx =
_‘I_[sin ((A=B)x) sin((A+ B)x):| )

2 A-B A+B
3 9
(1) FH (2) s
81
(3) ] 4) 0

(5) Question not attempted

In the linear stark effect, the change
in energy due to the applied electric
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
perturba1ion Hamiltonian ?

(1) (200| H'[ 210) (2) (200| H'| 21-1)
(3) (2111 H'[211) (4) (211 H'| 210)
(5) Question not attempted
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54. o V() = Ve # s=iafwana @
Tagn {1 Foil H guw 9+ Ff=we o
TehIUIT ST f(6) =T S5 &

(ST&T Hehal o Taferd 31ef €)

+4V,oub '

hz

1
16k* sin* g

(1)

- 4V0|Jb 1
n?  4k? sin?

(2)

N

2 3 P
h (b + 4k* sin -g-)

— 4V,ub
h2

3)

1

2 4 4k? sin® s

4)

(b
(5) ITFaid I

)2

T FA H 650 MeV & 10 Ui T Wil
qut SraEiTe AT foreeht i 1.4 fm @
¥ JehifTd &1 € | [39 JERT I 3= Sl
Rl I, TH F Tl raeht e
a = 1.4 fm 2 ¥ ThivR i TE @1 T Fehell
& 71 650 MeV % T & forg k =2.12
fm § ] $ TRy WhUH He-87 B
T (fm2 )

55.

4n
(2.12)2

167
®) (2.12)2

(5) Igaid s

8n
(2.12)?

32n
(2.12)?

(1) (2)

(4)

10 23

54. The expression of the scattering
amplitude f(8) of two identical spin 1
particles interacting through potential
V(r) Vee™ in the first-Born
approximation is :

(where symbols have their usual

meaning.)
n?  16k* sin*
~4Vsub>’ = 1
2
e sin® &
4Voub 1
(3) =%
2% (b2 + 4k2 sin2 8
— 4Vub 1
(4) hzO”

(b? +4k? sin” §)?

(5) Question not attempted

55. In an experiment 650 MeV n° 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™'. The total elastic
scattering cross-section is nearly (in
fm?)

4n
(2.12)

167
(2.12)

87
(2.12)?

327
(2.12)

(1) (2)

©)

(4)

(6) Question not attempted




56.

57.

59.

TEENHE TEN] F n = 2 WX F @
frferfaa rawenatt Yog0r Y2111 Waq0 T

Vpy 4 W TR &0 | 78 @ forwent
I TER AH ] 7

(1) V200 (2) Va11

() waq_1 (4) w210

(5) g S

foym o i $ g P A @ s @
T S R ?
(1) 3d—>2s

(3) 3p—>2s
(5) gaa =

amifrehra o weftetont o forg famm et
R feram e 3k era wuw gt

(1) m—nﬁ:aﬁm@q%ﬁ%
R 5% ¢ waed |
(2) &t wdftwm ﬁm%mﬁ ¥ o

AR R |
(3) FATEA-TEA TR S o ol
% foraror 3g I A o STt R |
(4) TE Trfietor K-Baiat W Ar Bt & |
(5) geid I
Prsferfar e wrfa T30 35 B
Y (6, ¢) F ¥ F T T R F T |
2 freit wrat 12 7o (% smew W
FAN: 6h° a1 On § ?
(1) v§(6. ¢)
@ ZlBe0+1200)

(2) 3p—>2p
(4) 3s—> 2s

3) j;[m (0.0)+737" (0.)

4) 128, ¢)
(5) IrFaia g

24

56.

57.

58.

59.

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

level; Yoo, Waq1: Wa1g @Nd Wpq _ 4. Out of
these the life time of which is largest ?

(1) V200 (2) way4
(3) Va1_1 (4) Wz
(5) Question not attempted

Which of the following transition is
possible under dipole selection rules ?
(1) 3d—> 2s (2) 3p—>2p

(3) 3p—>2s (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-

-;— particles.
(2) Dirac equation is applicable to
spin —% system.
)
(4)
()

Which of the following orbital angular
momentum eigen functions, y;" 6, ),
corresponds to a state in which the

Klein-Gordon equation is used
to describe spin zero particles.
Dirac equation is applicable to
K-mesons.

Question not attempted

A
operators L2 and fz have eigen values
6% and Oh respectively ?
(1) 186, ¢)

@ % b2 0.4)+v32 (0,4)]
3)

(4)
)

J-—12—'[Y'2 (0.0)+73 0.0)]

12 (6, 9)
Question not attempted
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60. THETH gEEY 87 B W Fa v

61.

10

V(r) & fedt smafie #0 %1 e
e R ST R

(1) —(pz)"'V()-'Tc B

_)

2
g
8mc?
1A (¢ it
2) — (p?) + V()—22B
()Zm(P) (r) e
g5 =

(Bugir)?

B2r2

e~y

8mc?
(3) =—— (p?) + V(1) -
2m

2

g2 =
—B-L
2m
B

; P

8mc?2
(4) —<p2)+vm——q-§’-

2mc
aaﬁﬂaw :

&t gt e @aw s w1 % o
THTEH S ) S SRE e &
it T iviia went <1 siemfim w1 Srga
m@#méﬁﬁgzmar%q%
(H Rt dfreaifi B)

(ﬁmw%[ﬁ Ll1=inc (P x &)

s (Bede |

-
L

(1) [H, 8] =inc (P x &) et &
&t g 2 |

@ [H, 8] =inc (L x &) wat &
&t amegg |

@) [A, 8] = —inc (P x &) wat &
fetw amegg 2 |

@) [H, S] =inc (h x L) =& h
BTt Tre © |

(5) Irgaie A

60. The Hamiltonian of a charged particle

61.

in uniform magnetic field —g and
central potential V(r) is expressed as :

1 A g >
1) — (P + V() -—— B -
(1) 2m(P) () Mo L
2
4 =295 gt
8mc
s q
2) — (p?) + et
(2) 2m(P) (r) S B
2
q - —)2
= Braar
_ 8mc2( )
@ 5= () + V-5 8 - T
2m 2me
o2
+ Lo @2-(8- 7Y
8mc

-

B _eaEn
(4) 2rn(p)"’V(f) 2ch L

(5) Question not attempted
The Dirac equation demands f,(\JI’ a free

Dirac particle an operator S which
follows the algebra of Aangular

momentum. The operator S must

satisfy that ( I-q is the Dirac
Hamiltonian)

(Given that [H, L] =ikc (B x &)

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




62.

63.

T IohAUT S99 X 400 K @ T

(T < 400 K) % #eg HRi&RT 2 | X g

R 7T$ ST T I ISHAYE 391 Y’

BRI 7g <t 911 W g S A T a9 200 K

(T > 200 K) % W& SR ? | o

frafefga a1 w R w9 o

e FTETA L

A. I T X QU Y O =% ° 99
R H e Fenfeca s@ g @ T
300 K g1 =fee |

B. 3afe ssMi X’ a1 ‘Y’ ) ¥k q&and
FIEEA T 250 K 8T 91T |

(1) FTAFAARTE R |

(2) S HEB AT R |

(3) FTATUT B I At § |

(4) %UT AU B Sl Terd § |

(5) e w¥

THIETS HTEY 19 & Toh Aid W =R
Ht | I Mer Fen gritar Fa e
CydMfmagEwC, & @ Cp-Cy/
(Cp+Cy)FTAM TR ?

1 1
Wi @ 7

1 1
@ 7 @ee
(5) rgaia ww=

26

62.

63.

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
200 K (T > 200 K). Now consider the
following statements and choose the
correct option :

A. If engines ‘X’ and ‘Y’ produce
same output work in a cycle T
must be 300 K.

B. If the cycle efficiencies of
engines ‘X' and ‘Y’ are same T
must be 250 K.

(1) Only the statement A is true.
(2) Only the statement B is true.

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

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

(5) Question not attempted

Consider one mole of an ideal mono
atomic gas. If the molar heat
capacities are C,, at constant volume

and Cp at constant pressure, then
the value of C; - C,,/ (Cp + C,)) is :

1 1
") 5 @ 7
1 1
® 3 @ 3

(5) Question not attempted
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64. Ife 1S ferm fea 919 T % Fsa1 WerR &

66.

10

9 § & IR Iqh1 A=A V T @
™ B, o fRR g & foae o9 @

mww@m%?
(1) amf@mf

(2) et

3) ¥ougieH gad Sl

i

(5) aﬂﬁﬂﬁw

FEER A ¥ TgeA fagEe gw
m%mmﬁﬁmm_@
TR ?

) Wﬁgﬂﬁﬁ

WWW

gﬂﬁwéﬁ'
AT TR |
2) Ter fgew #, IR e

TGO T YRRF a9HHE FH R, A
gaa%wahamﬁqtm:ﬂam
T BT R |

(3) o= foges go% FAM w9
(Frdrdeis) % frga W smuria
2

(4) *@r= Trgeey d wiaem, it A
REd & R BT R |

(5) argafa w |

et arreet e & 1 W % forg ot 9
9 T 9F ST T qY THEE €9
| n T g At & (FEf Wehat & wefera
ad &)

1) as= R

Inn
=
(2) AS= - mn
y=1
3) as=R mn
y+1
@) AS=-1-B——lnn

i) f

(5) Irgaia ¥

Ei" |

27

64.

65.

66.

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

()

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).

(1) as= R nn
y-1

2) AS= -2 nn
y=-1

(3) AS = IR Inn
y+1

4) AS= L nn
=

(5) Question not attempted




67.

68.

69.

%

e farfes vered sreeen g E(S, V, N)

=S’y ;

= T I T 8, & a W
V4N?

s 8 | 9 ol %1 @@ 39 YR

s gsar g

_ 48T P
(1)P-W (2) v

_ 4sv _ ISV
(3)p-7_T P 4T
(5) rgia TR
Tt & iR @ Wi % T e
i IFenal H IFgEIa Hifg |
s w1 10-14 m =21 +1 MemsR 3=

quT el &1 g9 10710 kg ms™! |
Jrferes 7 & TR |

(1) 100 (2) 200
(3) 400 (4) 600
(5) IFTRA T

ST -ITEA WMTE % oR # fefoiea J @
N AT HYA TR ?

(1) HYUROT qHt W FESA U9 S w
! BIeR 3= ot T & aew
TS el € |

(2) v =F amt | aft 18 saem
TS ST & |

(3) a9 # firrae gty @ % g1 great A
ST % e & GHIIT Brelt @ |

(4) v T % fore usp Afiremafores am
%1 fRi A1 & m = aw 3 +8
gfterd= & g |

(5) 3Irgriia ¥

28

67.

69.

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) =

48T oT
) P22l 2) p=PL
mrP== @P=&

saieacy _ 78V
(®) P=—=3 P w

(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~'4 m and
momentum of proton cannot exceed
1019 kg ms™.

(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
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70.

71.

72.

10

Th THUTHIU 3ATeH 14 o fore e fafed
e wem 3@ weR fEm S R

Z(T,V, u)=exp {e% -%}
AT

&l A T Tnee # | geg fafea fava

Q 791 % g N & qeg FefaRga 3 @

HIT AT EEY TE R ?

(1) Q=KTN

(3) Q=kT/nN

(5) Iraie e

w fem fmd @ o9 ww) E, 290 K
AT I ST SR % |1 AT Gged
T2 o @ F N W AW
AE = 0.025 eV & | o fife diegsmm
i k ~ 8.617 x 1075 eV/K #, @t
e & 39 o9 W W 9w 9=
TiiRrepar grft —

(2) Q=-kTN
4) Q=-kTinN

(1) 0.500 (2) 0.269
(3) 0.731 (4) 0.367

(5) ITgeIa SR

T S 19 % foe 39 ® % @

fau wfy wwis T IR N

g(8)=Ae%% | 98 9 Th ey €G-
JFCTE TTEAT ThHUl & A=wid Bl
I AT M 6 In T, @& Inn
T 7T T T 1ET & | 39 Y@ hi yavmar
1R 7 [FET T, Fife q, n WA TS
o A i & R [ ——

5 [expﬁg—ﬂ
oc(kTC)“'“]

4 3
M 3 @ =
1 10
® 3 @ 3
(6) ST 1oy
ol

70.

71.

72.

For a monoatomic ideal gas the
grand canonical partition function is

L
given by Z (T, V, n) = exp {e” }%}
>

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=KkTN (2) Q=-KTN

(3) Q=kTInN (4) Q=-kTiInN
(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 10-5
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

4
g(e) = Ae3. 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
& m
gt
> [exp =1

4 3
1) — 2) =
(g (2) =

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

a




73.

74,

75,

76.

TH ThHol H % q Hal &R E, = 0 3R
E, = ¢ 8, 3UH THA-HU WA e
Z, 3 | WR < e, fave s & fog g
Wi e 2, Z, 9 F4 wEfa & ?
(1) 2,=2Z2 (2) Z,=22

3) Z,=2Z, . (4) Z,=22
(5) 3w ¥
;ﬁﬂﬁ?ﬁnﬁﬁmmwm

(1) T g oht srgafete & felt urg
H I Fifgw a9 R Afa=Tew
GehH

(2) =% oo U d agem e

(3) o = g ¥ Feara

(4) 9 %159 § HEH

(5) e S

ST AT % we o frmfefaa st

R fyeR X aur wE ey sTaga w

B i B

A, St dT TAV
STeT FEHRAUT 9T A ] 1 (AQ
T ST R 1)

B. TR TG F FTAR TTERAT
geFavn & g woedt G 1 freraw
ATHAT, T AR 9% H UK
FA W FGaa oiar &, f W
TTEET Hehal Y Hife B

(1) FeTFITASR TR R |

(2) FAFFBATER |

(3) FUTATATB T wE € |

(4) YT AT B 1 T & |

(5) e e

(FAFEURH) & Thell & 99 A AT THEA

(Trteer) I9aTt e & 2

(1) =R Ffwa (ge fafka)

(2) Ffwa (ffem)

(3) Bvg Fifreret (Teg fafe)

(4) Gt

(5) IFuf s

73.

74,

75.

76.

A single particle has two energy
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 :

@)y Zym22.2 « (2) Z,=2.2
(3) Z,=22, 4) Z,=2,22
(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.
Melting of ice into water.
Sublimation of a solid into a gas.
Condensation of a gas into a liquid.
Question not attempted

Consider the following statements in
context of phase transiton and
choose the correct option :

dS _ AQ

—= i
dl:- AV
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 ?

Micro canonical

Canonical

Grand canonical

Isobaric
Question not attempted

2
3
4

n

A. The equation

NP WN =

10



77.

78.

79.

10

S T G hael BHAH 8 ST S ?
(1) ®FH, *He, soiaiq

(2) %He, =g, WA

(3) M, oA, S

(4) I, *He, "Li

(5) ST s

ey 91g 9 T 9i9- S g9 & 91
I 1 HY AR ?

(1) ug fafrra aufafy @ derfea gar 2 |
(2) To & = Fraaa-ws stEe &
e AR (ATRETE) BT R |

(3) I8 TaT gAY § B I T B |
(4) 3o fou yea amedi 3ia:feramd
STELIH B & |

(5) I S

wifas amE To R fodfrr #ife smewen

eHHYT 3 OR § I A1 HUT A T8 & ?

(1) firsa we™ 1 92T 3Ta%d gad &l
BT |

2) To W FAfEEH (I-8F) FHA0
e et ife 1 T A R |

(3) ©ig (M) B R ATIH T TH
FH W IGH AlggEhE T &
ST 8, I8 fedfia Sife srewn dspaur
2

(4) T ETRET T, T T STaaal gurdt
2

(5) 3rgriia s

[ ——— R

31

77.

78.

79,

Which set contains only all fermions ?
(1) Phonon, #He, electron

(2) 3He, neutron, proton

(3) Phonon, electron, proton

(4) Neutron, 4He, "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. H Tww g % amph % fow @

81.

TR STt W) 8 Reh s wifersd
VR g, T8 g, AU F OF e F | Fa
T AR ol 3@ THR & et @ (1
% gt ot o e N B)

AT & 16 A9 B % forg gedt it qag W
JTUIfereh HigaTaTt 1 ST 1, AT HETS
h T E7Td 319 1 ® | 6 % Aien g
M, @1 M, (> M,) g | 3fg a0 T e
e 19 @ g <t h W AT AT S,
@ et Rea f A s T Esy wél ® 7 (R
e Tee ™ frams € 1)
(1) l=exp(M2—M1)gh
Mo RT
M _exp(M -
Mo RT
n _exp(M; —My)
@ MG @ SRT
~ N _exp(M-My)
) Moo ORE

(5) Irgriied ¥

(2)

R ————————————— A

80. The molecules of a classical gas have

81.

32

two internal energy states with statistical
weights g4 and g, and energies O and
¢ respectively. Total internal energy of
the gas is given by (N is the total
number of gas molecules)

Na (-gg-zi] exp — &

(1) ( )exp__
Na( )exp
(%)

)
(

el =

I

2 |exp -

=z
I_cgna

o

1+

exp

©

2

(3) U=

e

)exp

% U- ( ]exp—

(o

(5) Question not attempted
Suppose that n, is the ratio of
molecular concentration of two
gases A and B at the earth’s surface,
while n is the corresponding ratio at
a height h. The molar masses of the
two gases are My and M, (> My). If
the temperature T and acceleration
due to gravity g are assumed to be
independent of h, then which of the
following relation is correct ? (R is
universal gas constant.)

n _exp(M; —M)gh
==

Mo RT

exp (M; —M,)gh

@y e P(Mi—M,)g
Mo RT

exp (M, —My)

Ny 3RT

n _exp(Mi—My)

Mo 3RT

Question not attempted

9!»“’

(.Q

@) L=

10



82.

83.

84,

85.

10

39 sraeyT fifwh 8, Tt fam w
TT: T STaT 8

(1) & T

(2) aTE Figa

(3) i &R

(4) =TeE ST 6 St

(5) 3rFxiRa W

Pt & & = o o e
fore ¥emdiees v St & fore ot =io
2 7 (T8T Hohal & Yafera HA § 1)

1) F==2avre @) =2t
(3) F=aVT*  (4) F=v=

(5) I I

TF FU Th FEH! (1D) Fufia agfess
U Far 2, Frad y@% s (1)) H
weE a = 1 ym 8 IR T=% WA
At = 0.1 T8 F a0 R foran sman 2 |
N = 100 i (F& &9 10 &%) &
TEE, HO H g wreF-ar e
TR

avT4

(1) 1um (2) 5pum
(3) 10 um (4) 100 pm
(5) gaia w

f5Wq-%-zsvﬁ % w Pfefa wf i@
fagiaur Fey & = Ak? 1 ITe H B (K

Far afim K o1 aRam R), sraeensit
e g(e) THIHAT ® (F&T A Tk i
?1)
(1) &? @ &

s _3
8)s ! 4) ¢ *
(5) gafa

82.

83.

84,

| 8s.

|

In solid state physics, the chemical
potential is often called the

(1) Band gap

(2) Carrier concentration

(3) Fermilevel

(4) Energy of conduction band
(5) 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=:;- aVT* (2) F = 231- aVT4
(3) F=avT4 (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) 1 pm (2) 5 pum
(3) 10 um (4) 100 um
(5) Question not attempted

For a three dimensional Fermi gas of
obeying the
dispersion relation ¢ = Ak* (k is
modulus of wave vector K ), the

density of states g(e) is proportional
to (Here A is a constant.)

(1) &2 2) &7

(3) ¢7* @) e*
(5) Question not attempted

spin —;— particles




86.

87.

A N(r, t) T 33 & Ry T i t
T ISR HT ht T T B gwtar
, 3R D oo o 2 | n(r, t) F fog
Terawor afiepor 2

(1) on(r,t)ot=DV - n(rt)

(2) on(r, t)/ot=D v2n(r, t)

(3) an(r, ty/at=-D v2n(r, t)

(4) on(r,t)/ot=-D?VvZn(r, t)

(5) Tgaia v

T ST VT 1 Th 9 F o I=<1d Th
ot nifq w foam &Rt | w7 78 wHE %
T W01 ¢ & fou oe e a F fafasm
BT ST 2 | AT p 9T q SHH: 07
A i TTRhHT 2 | T8 A §C % s

% fore qatue

Sch
e

| fezm smar 2 | %0 w1 o one 5@
mﬁmm%—

oo- S

42
2 D=L 1+[ij
kt
> i
(3) D= 22% 1-(35)
T kt

2
@) D=2 1+(£)
T kt

(5) guRa ¥

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) en(r,t)/ot=DV - n(r, 1)
(2) an(r,tyat=D V2n(r, 1)
(3) an(r,tyat=-D V2n(r, 1)
(4) an(r,ty/ot=-D%V2n(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 ‘a’ with each time
step 1. 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

Ps Q'—F

Diffusion coefficient of this particle is
given by

o T
a aF

1y bD=—|1=

() 27 [Zkr)

aF ]ﬂ
2kt

+ ”
1 (a_F)
2kt

® (aF ]2_
1+ —
2Kt

(5) Question not attempted

ol
2) D=;— 1+[

@) D= 2a

(4) D= 2a

10



88. dfe foret 3rest g &1 3¥aT gaE &9

90.

10

& n T T fo ST o gk R TR
# =1 qitaes g ?

(1) n¥2 7 we |

(2) nTATES |

(3) n'2 T wE g |

(4) N T A &

(5) rgifa we

N 3rest qeamgsit fae T % g el
WME=+tced N GFaRIUTH =
FSiY § &% W § T T4 & | WA
TER AR 78w & g TR
YT FO HE A 3R e & aifen
Ife 78 e ot = A B @ e S
Tt "R H wERe % fore wiRerar wfa
s T W, & qun Rmda smewen %
g yrfrerar wfy i TR W_% | T®

mﬁ%‘-ﬁa‘a&sm%?

1
("Tﬁ p= T t]
(1) e2Pe (2) efe
(3) efe (4) e2ke
(5) e e

e (erfesw) sreft nfy & wilesar
=7 ghft 7

(1) THEHM T & /1Y T
(2) THEHH FiaT & 919 TF § 7
(3) THHM Hia F 9T Th
(4) AT Hided % |1 Th A FH

(5) Irguia 7=
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How will the diffusion coefficient of
an ideal gas change if its volume
increases n times isobarically ?

(1) Increases n®? times.
(2) Increases n times.
(3) Decreases n'/2 times.

; .Hi4) Decreases n times.
E-.:'! 5) Question not attempted

90.

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 ~t Is

equal to
S
[ Here B = kT]
(1) e?Be (2) ePe
(3) efe (4) 7262

(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.

o4 Zn i ot Fa T & —

(R0=1.2fmﬁ!nmn%)
(1) 1.2fm (2) 2.4 fm
(3) 3.6fm (4) 4.8 fm

(5) rgeia sed

FvgHR (3frigee) rpfa & AR
9 T guE w9 9 ey faaia 8, as

e dd T 7E 7Y AW aF b § IHH
Y el 8 —

(1) Q=+ z(@2 - b?)

= b2)

(4) Q== z(22-b?)

(5) IrgaRa s

T & qeed Y ) el (S 3E/EE)

forelt frep # @ @ T 3R P ge P

IS HER F OU H g H € |\

FEEAT % Te-3MfRIa 3R d@geH H

FEEF I TEE

A. F eyt § oEfe fava
TSR AT A1MET |

B. ufa wur firew ol ffad T, P o™
B R |

I G1/HH 8 HYT TR B/ ?

(1) saet A

(2) ®Ha@ B

(3) A 3R BeH

(4) FATEB

(5) Irguiia S
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91.

92.

93.

The radius of the 3¢ zn nucleus is
nearly — (Given R, = 1.2 fm)

(1) 1.2fm (2) 2.4 fm
(3) 3.6fm (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 length a and b is
given by -

(1) Q= < 2(e-1?)
2) Q= % 2(a2 - b?)
(3) Q= % 2(a2 - b?)
(4) Q= 2 z(a2-b?)

(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 norB

(5) Question not attempted

10



94, 130# T 1-n @ 1-p Tl St ‘ 94. The 1-n and 1-p separation energies

95.

96.

10

FHM: 15.7 MeV a1 12.2 MeV & | Ik
e St § SR e 6t g R
Ft % Frw #, @ 60 H i f
1 O T 8

(e 2

(1) 2.88 fm
(3) 5.76 fm

(5) i ww

=144 MeV]
1180

(2) 3.7 fm
(4) 7.4 fm

Tt % fog et e s femor
A §T AH F9 NF B o 9
ST e et @ (et wehal % srafera onef
g1)

(1) F(@)=2n [p(r) —

cos qr
q r2 dr

singr
q r2 dr

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

(3) F(@)=4n [p(r) =X Sq' 2 dr

anr >
(4) F(@)=2n [p(r) e
(5) 3T ¥

U st shit wman il wee @ g
(1) Y6 & AT T

(2) IR < AT (HTE) T

(3) e it 3l W

(4) weffa wivfig e w

(5) FTREATH

w
~

f.

T ——s TRt eSS VLA L———— LIS WSS ARSI TS T VA"

95.

©
o

for 120 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

16A
for 'gO is nearly

2 c
( Given =1.44 MeVJ
471280
(1) 2.88 fm (2) 3.7 fm
(3) 5.76 fm (4) 7.4 fm

(5) Question not attempted L

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

(3) F(a)=4x [ p(n)

cos qr
cosar 2 4y
sin qr

cosqr

r2 dr

(4) F@)=2r [ p(n) 09 2y

(5) Question not attempted

Parity of a nucleon depends on its :

(1) charge of the nucleus

(2) size of the nucleus

(3) shape of the nucleus

(4) orbital angular momentum
(5) Question not attempted




97. WM T T (A, Z) Q@ TR (A, Z4)

> (A,, Z,) ® g @ | fowEa § g
ot AW qun yRfve Sua FAAT A

Fm R | AR (- g H)
Framfta et T I Sl 1 U1 B Al
TR Sooll 0 T fordt S wehelt B

(1) Ep=-8g (A2 +AZ° _a%%)

AN ]
=50 AR T AlE T AT | e
(2) Eg=ag (A% +A2°%_a%°

2
(gl e
Cc A1/3 Ay3 A1/3

2/3 2/3 2/3
(3) Ep=ag (A2 + AZ° - A%

2
' ZF s
tac| =SEt B T T
AR AT A

(4) Ep=-ag (A2° +A2° - A%?)
2
(5) i 3w

Iy adfor ifivet it sy el & mrfa
3t AE aur A23 (A iRt Y geEmE
TG B) % 0e U TS AT A T WA
Tt T B R | 59 Wl 1 A yaur B
(dal & afora s € 1)

2 2

2e 3e
(1) 5 (2) 5

2 e? 3 g2
(3) ciS (4) e
(6) IrFaRd e

|
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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

(1) Eq=-ag (AZ® + AZ® _ p?°)

2

of

o 20 173~ A1/3
Az° A

(2) Eg=a8g (A +AT° - A%P)
2 22 2
®8g NE +"A"'12'/'3 BN
23 23 a2/
(3) Ep =ag (AZ2 + AZ® _ 427
2 2 2
X aC{_z:‘fa 5 z12,'3 "_21/'3' }
AR T AR A

2/3 2/3 213

2
+a Z% + Z% £
C A1l3 A12.’3 A113

(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
(1) 2 2 25
fo 5 o
2 2
@ 2 ) 22
o 2 fo

(5) Question not attempted
10



99. A FeH H&AT fohg wear # wtfdm

AR ?
(1) i s
(2) gia s=aafsean |
(3) wa I=AAfRaT &
(4) Toga-g=dr s=a=afwa §
(5) ITRA FEH
100. 328 % fire ImEE R #1 g Ues w0
27
£ 1
(1) T (2) 2
-3
(3) = (4) ™
(5) e S
101. T TR Wifdt S99 U W& 1 e
wid it mgfd Fa ¢ S 6w W
afera Tered Rreeht arg g ‘T ad @
$99 % T T TY AT & | YR § A
6 e W TR 2 f6 I A o ufFw
mmmmméﬁaﬁwﬁgal
ﬁwu.s%%mﬁm%@iﬁamﬁi
Pa WF AEEERAT B T HH ﬁi
HAftrehem nT ol 9% W& & 99 ‘N’ H |
e i
1
)= (2)-3 {
(3) 2 (4) 6 |
(5) 3TgEia S !
10 39

99.

100.

101.

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 32g ?

-1 1
(1) > (2) 5
(3) —73 (4) zero

Question not attempted

S)

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
12.5% 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:

(1) -

3) 2 (4) 6

(5) Question not attempted

(2) 3




102.

103.

104.

s i =ifFrert feem 3 forg Freffen
Fawm a7

40Ca % U (Thal & HIM TfaeT &
e fem-3id (J7) ® e ?

3— 5+
1) = @ 3

5_ +
®) 5 @) 0
(5) IrgaiRe e

U o IR fawa i, e fona
FT UG g, Aad fowa s aife
YU 59 wg e A f AW H R, W
T & S R (Fehell o wraifora a1 £ 1)
(1) 2712(;2 7t2

0]
2nte
M"oz !

h22 7'!2

2ury 2urc? 4
(4) 39T FEAT
(5) ITgeIRa e

4

@)

(3)

[EER——————— TR

40

102.

103.

104.

For a two nucleon system which of
the following is correct ?

+1 S=1
i °1'°2={-3 S=0

(5) Question not attempted

What is the spin-parity (J*) of 4°Ca
{on the basis of single particle shell
model) ?

< Sk
m 2 @ 2

D= +
3) 3 4) 0

(5) Question not attempted

Assuming a square well nuclear
potential for deuteron, the minimum
potential depth for the deuteron to
exist as a just bound system is given
by (symbols have their usual
meaning.)

2h2c2 n?
e r
200)
2h%c?
urg”

h22 7t2

(2)

/1

@) ===

(4)
(5)

2ury2c? T

Insufficient information
Question not attempted

10



105.

106.

107.

T et o ) o7 oy T w9
¥ R Rl n d’:t‘”iaﬂnaa

71 U6 ST B (R |Hﬁ‘9¥.,
T t RITEFET R xR | T

A-————————n—
O ol = e s e

p + 1°F - 20y (JP) - 180(0%) + «
q, 208, 1 fr=fafes & & #9 @
Tererd! arae A @ 2

(1) 2086 (0%)  (2) 203 (1%)

(3) 20Ne (17)  (4) 20y, (2)

(5) Srgafa we

170 % afg 'd,,, 7T 1d,,, % i e Hu
T 5 MeV &, A @ % g i

e (AT T 3ifehes T FTa HIRT |
[W%(T-E))j:,%: %1 T
1
(l ) ,_1/,=§(—1—1)J
(1) 5MeV (2) 10 MeV
(3) 2.5 MeV (4) 2 MeV
(5) Irguifa Se

41

e

|
|
i
|
|
|
i
i
i
|
|

107. Given

105. To determine the half-life of a radio-

active element, a student plots a

dNG)
dt

graph of In versus t (fig.)

ENG)

Here is the rate of radio-

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

6 -
&2
dN() | 44
Inf—— i
’ a8 \E\!\.‘\
e e
1 ! |
1 —
2. 3 - 4-Rs geiy g
t (year)
(1) 2year (2) Y2year
(3) 4 year (4) Vayear

(5) Question not attempted

106. In the following reaction, resulting in

a decay to the ground state of 160.

p + 9F — 20, (JP) > 160(0*) + a
Which of the following intermediate
20y, is forbidden ?

(1) 20 (0*)  (2) 20, (1*)

(3) 20Ne (1) (4) 203 (2
(5) Question not attempted

that the single particle
separation between 'd,, and d,, in
70 is 5 MeV. Calculate the

numerical value of the strength of
the spin orbit interaction.
1

g %(—z—nj

1) 5 MeV (2) 10 MeV
3; 2.5 MeV (4) 2 MeV
(5) Question not attempted




108.

109.

110.

11.

gfe B fertor Ween 1

n(E)E = AVE (E,,, - E? dE, AT
fAreraies 8 (STef dehdi & waifera aef €) @
yeRfa frar Se, @ tfeean dear &
T et At

Emax Emax
(V= )

Emax E
(8) = (4) & Emax
(5) I T
BT S %»g 3 fm
e § ¥ #F o frge © ehE
wgya fafero argra & 2 2
(1) E1 (2) M1
(3) E, (4) M,
(5) 3 S

0.01 mm WeTE % TH LLi @& W 1013
WeH/s H o H w7 S 108
/s | IRPE Bt ? | 39 TIERRE
rfirferan & forg Fre-g= 2

(ﬁm% 7Li %1 o = 500 kglm3]

(1) 0.046 barn  (2) 0.46 barn
(3) 0.023barn (4) 0.23 barn

(5) Irgaita I

frafafeas & @ o7 @1 @ yg A
(G.T.) Hshuur 8 ?

(1) 1408 (O+) S 14N7 (0+)

(2) ®He,(0%) — SLi, (1%)

(3) 34Cl,, (0%) - 34S.4 (0%)

il

(5) 3Irgriia ¥

T e——— Tr—— ———T—— T ——— T—— —— W——— " Wi vi——

42

108.

109.

110.

if B ray spectrum is represented by
NE)E = AVE (Eax -~ E)2 dE, A is
constant (where symbols have their

usual meanings), the energy
corresponding to the maximum
intensity will be

E E
1 max 2 max
() = (2) =mex

E 3
(3) % (4) gEmax

(5) Question not attempted

+ +

For the nuclear transition 5 —>-2— .

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

(1) E4 (2) M,

(3) E, (4) M,

(5) Question not attempted

A ILi target of 0.01 mm thickness is

bombarded with 103 proton/s
resulting in 108 neutron/s. The
cross-section for this nuclear
reaction is

[ Given density of ZLi = 500 kg/ma)

(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) 10g (0%) > %N, (0%)
(2) 6Hez(O“) - 6Li3 (€175
(3) 34011-, (0") > 34816 (0%)

it

(5) Question not attempted
10



112.

113.

114,

1185.

116.

117.

10

Frafaiea # @ frm wu & = amew
TR ?

(1) w= (2) A-w=T*

(3) d=hH (4) TE-TTS

(5) rgaia w
frefafra s o gsa Wi R 7
(1) FerwgH (2) =

(3) THARA  (4) =AFLA
(5) Irgmifa y

T TR ARA DA AR 7

(1) Mm@l (2) IwN HAH
(3) ITafiE UTEaT (4) I qrgAH
(5) i S

AT NI FTI TR ETTER
(1) 0 (2) 1
(3) % (4)
(5) gt Fe

Ta-aA-ffRe g fage smew @
Fraferfaa & @ fra faemea % ary gedeay
e AT 7

(1) TR (1) R FETE
(2) THar 3R e

(3) ETETTETS AR ferferman

(4) Tafmrar i wwan

(5) IrgaRa s

aﬁﬁﬁm§§’,00+$n—>x+yﬁxwl117-

g ?

(1) 2co (2) 2co
(3) SoNi (4) 5oFe
(5) orgaa s

112,

113.

114.

115.

116.

Which of the following particles do
not have fractional charge ?

(1) quarks (2) anti-quarks
(3) leptons (4) s-quarks
(5) Question not attempted

Which of the particles is the heaviest
among the following ?

(1) electron (2) muon
(3) tau neutrino (4) muon neutrino
(5) Question not attempted

Which is the lightest meson ?

(1) Charged kaon (2) Neutral kaon
(3) Charged pion (4) Neutral pion
(5) Question not attempted

Spin of the scalar boson is :
(1 0 (2) 1
(3) % (4) o
(5) Question not attempted

The Gell-Mann-Nishijima formula
correlating the electric charge with
which of the following options ?

(1) Isospin (I;) and hypercharge
(2) Parity and Isospin

(3) Hypercharge and strangeness
(4) Strangeness and parity

(56) Question not attempted

In reaction ggCo+ z,n — X + v, what
will be the X here ?

(1), >Co (2) 3Co
(3)
(5)

60 p s

SoNi (4) SeFe

Question not attempted




118. TR TR TE § FI THASR TWie &
o Frafafen d @ s o fospea wdt 8 2
(1) He-Ne (2) Ar-Ca
(3) CO, (4) C,H,OH

(5) IFgmia I

afEiT % o fiet-a=-3figen gomm g
o= = g e s 2
|
}

(T&t weften! & T 31 € 1)
(3) M= M0+ay+b{21(1+1)—%y2}

119.

(1) M=M,+ay+b {I(I+1)—Zy

(2) M=M,+a% +b {I(I+1)+%y2

(4) M=M +azy+b{2II+1)+ly2}
(5) TG w

120.ﬁnﬁ1ﬁaﬁﬁﬁ:mm@mq€f% ?
(1) sRA
(2) wifsigi
(3) ot et
(4) o>

(5) IFuia 5w

Fff HshHT H

(1) T1frs %1 ot HIviiE g safafia
TEdT B YT AT St Tl R |

(2) T H1 HA HIviE Fa qHErda
BT & AT FHAT TSR Tl R |

(3) ik 1 Ft HIviT Fam fEfda
T&AT 8 T T STEURE T R |

(4) % &1 F@@ HIviT Fa ufafda
BT B AT THaT G et @ |

(5) g 5w

121.

|
I
|
|
|
I
|
i
|
|
|
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118. Which of the following option is
correct for quenching agent used in
Geiger Muller counter ?

(1) He-Ne (2) Ar-Ca

EE(:%) CO, (4) C,H;OH
(5) Question not attempted

119. The expression for Gell-Mann-Okuba
mass formula for Baryons is given by :

(Here symbols have their usual

meaning.)

(1) M=M,+ay+b {I(I+1)—-1—y2}
1.2

(2) M=M0+a2y+b{(1+1) 4y

}

(3) M=M,+ay+b {21(1+1 )-%y2}

(4) M=M,+a? + b{21(1+1 )+%y2}
(5) Question not attempted

120. Which of the following particles is not
stable ?
(1) electron
(2) positron
(3) electron neutrino
(4) tau
(5) Question not attempted

121. In Fermi transition :

(1) Total angular momentum of the
nucleus does not change and
parity is conserved.

Total angular momentum of the
nucleus changes and parity is
not conserved.

Total angular momentum of the
nucleus does not change and
parity is not conserved.

Total angular momentum of the
nucleus changes and parity is
conserved.

(5) Question not attempted

()

(3)

(4)

10
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124.
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e ifees af¥t x URET y 9 z W
weh el et 2

x = Ay + B tan (Cz)
SET A, B @ C faais € |

Pl # 1 ey o s 412
(meft Tfd farfi € 1)

(1) x 7B (2) Cawrz

3) y?ﬁﬂ% (4) x 7= A

(5) e S

i

|
|
|
|
|
|
|
|
|
|
|
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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

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

(1) 1 (2) 2
3) 3 ()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 ? (All quantities
are dimensional.)

(1) xand B (2) Cand z™

(3) yand % (4) xand A

(5) Question not attempted




125.f(x, y) = 2 + xy? ®1 fig (1, 0) W

126.

127.

-,:;(?+ V3 ) ¥t feam & 3 raeer 2
1
(1) 1 @ 3
1
® 5 @ 2
(5) srgafa v

W TERE 2 x 2 g (AA-
fier) Afgwa A, Fred s w6
TR Bt B, 56 whR & et

Bk

TEf x T AT STt S 8 | x &I

MR-

(1) 4 (2) 3

(3) 6 4) 10

(5) 3wt e

fredt o & few wo @ @& %0 & forg
ey

V = (32— 4)1 + (2t +4)] + (16— 3 k |

AR s g, Tt R

t=2 W 3HP T F WG TeH H
e 3

(1) =

(2) 256

(3) 48

(4) 508

(5) et v

|
|
|
|
i
|
i
|
46

125. The directional derivative of f(x, y) =

126.

A

127.

x2 + xy2 at point (1, 0) in direction of

T3+ 3his
2

1

1) 1 i

(1) (2) 2

® 5

(5) Question not attempted

(4) 2

A real 2 x 2 non-singular matrix A
with repeated eigen values is given

as
x -3
A=
o
where x is a real positive number.
The value of x is —

(2) 3
(4) 10
(5) Question not attempted

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

V = (32— 4)i + (2t + 4)] + (16t - 3) k
where t is time.

The magnitude of the tangential
component of its acceleration att = 2
is given by

(1) zero

(2) V256

(3) 48

(4) 508

(5) Question not attempted

10



128.

129.

130.

10

ol B s ol

T [ﬂﬁmﬁa@wi | @ + b & AF

FR?
(1) 0 @
(3) 1 4) 2
(5) rgaia W

[ 10 2k+5 ;
zrﬁ""'[3k-3 k+5]@
W, Dk AR
(1) 5 (2) 8
(3) -0.4 @
(5) Jrgaia e

o b

4
0|.
5
g oft fem w2 %5 Afgmm A H
Frfireneriies i &

A-5)2+7L-3=0
qa AS — 5A7 + 7AS — 3A5 + A% - 5A3 |

+8A2-2A +1

[I 3 x 3 acams (ImgefRe) Afgea &)=t

T FA WEH IIa & |
8 5=3] (7.8 5] |

().[0 3.s0/g@) |0 2 0|
(58 B (557 |
8 5 5] V0t 0] |

@40 3 oot ol
5 5 8 00 ol

(5) g S |

47

128.

129.

130.

The eigen vectors of the matrix

4,578 are written in the form !
0.2 a
and [;] Whatisa+b ?

(1) 0 @ 3

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

10552 2RO |4 2E
IfA-[Bk—B k+5]lsa ‘
symmetric matrix, the value of k is
(1) 5 (2) 8
(3) —0.4 @
(5) Question not attempted

Assume A =

2

0

1

5 4 4
A2=10 1 O
5

4 4
It is also given that the characteristic
equation of the matrix A is
A3-5)\2+ 710 -3=0
then on simplifying A8 — 5A7 + 7A% —
3A5 + A4 = 5A3 + 8AZ — 2A +
(T'is 3 x 3 identity matrix) we obtain

8 5 3 7 5°5
Q)5H0-+3 10w (2) 022150
5 5 8 587
8848 1. 0. 0]
@ [0 3 0 @0 1.0
5 5 8 B Qi

(56) Question not attempted




131.

132,

133.

2
aqmwﬂwsx—g +y=0WiRERH |

IRy = iCnx” 1 39 Tl ¥ &7
n=0 :

1 e T H o T G ey &

(1) C n=0:12 .

n+2=

Cp
(n+1)(n+2)
(2) Cn+2=

A =02
(n+1)(n+2) 2

(3) Cn+1 ri

n
(n+1)(n+2)
n=0,1,2 .

n+1=

C,
“r s (n+1)(n +2)
(5) STgha we

FraferRea & & 9 91 wom
1+2x—x2%

e <o gl & =9 % vt et d 2

(1) 3 12Po(x) + 3P,() - 2P (o)
@) 3 [Pya) + 3P, (x) - P
@) 3 [2Pyfx) + 3P () = Py(o)

4) 3 [Pox) + 3P, (x) ~ Py(o)

(5) Srgeha we
HTHET G
dy dy )
G 0
qtﬁanas’fmﬁiu‘fym)=2my(1)=
(1e3°]%mhmaamm

fe <trer &

(1) y=e3t+ 3g-2
(2) y=e3t_3g-2t
(3) y=-e3+ 3g-2
(4) y=—]e3t+3e2

(5) FFaita yw

n=0,1,2,...

|
|
|
|
|
|
|

48

131.

132.

l 133.

Consider the differential equat’ion
2

d Z +y=0. Ifweusey- chx

dx n=0

as a solution to thls equation, the

correct recursion relation is

(1) C”*2=E_1%35n=0’1'2'
(2) €= ey el O
(@)icias (n+1<;(r:1+2) n=0,1,2 ..
(9.6 ;.8 (W‘;&m n=0,1,2 .

(5) Question not attempted

Which of the following is the correct
representation of the function

1+ 2x — 52
in terms of Legendre’s polynomials ?

(1) 5— [2Py(x) + 3P, (x) - 2P,(x)]
) 5 Poo) + 3P (x) ~ Py(o)
@ 2

(4) 3 [Po(x) + 3P4 (x) = Py(x)]
(5) Question not attempted

3 [2Po(x) + 3Py (x) - P,(x)]

N w|

Consider the differential equation

d? y  dy
—=+5-2 +B8y=
dte o aei e

Its solution under the conditions y(0)=2

and y(1) = -[1-339) is given by
3

(1) y=e3t+3e-2t

(2) y=e3t_ 3g2t

(3) y=-e3t+ 3g-2

(4) y=—e%+ 3e-24

(5) Questlon not attempted

10



134.

135.

136.

R IEE BRI CIGIE IR TS
ec.!
CER

T I L |

&l o, e Freaie R |
llf(t)

e e

(1) - _wz @ -

(4)

SR

> t

3
(1 +W

(5) IrFaRa T

%mtggﬁﬁaﬁaw%—

(1) o %

3) J—

(5) 3w S

e J(x) WA Hod @ wehld &
4 a(x) + J,, , 5(x) Frferfea & @ fress

gaR?
(1)
@ 1 (+4)d,,40)

3) -f- (N+4)J,, )

@) L (n=-4)J,,,0)
X

(2)

4) n

 (5) ¥HRE T

10

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

at
_|e t<0
0={%,

t>0
where a is a positive constant.
A f(t)

e

=1

20
(1) T (2)

o

20,
3
®) o? a? +w?

(5) Question not attempted

(4)

135. The Fourier sine transform of l is —

X
(1) g (2) —"—;’5

) (4) m
Ejt(, 5) Question not attempted

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

(1) Zero

) % (n+4)J, (x)

3) -f— (N+4)J, , 4x)

@) = (=43, 40)

(5) Question not attempted

A AT Y w.




137 fm 2 1 {5 -1 tsin t 1137, Given L\ % Sint,
(s +1)¢) 2 (sc®4)) 2
1 : 1
L1 FTR? what is L™ ?
((s2+1)2} . [(szm)"-]
(1) %(sint~cost) (1) %(sint—cost)
) -;-(sint—tcos f) 2) %(sint—tcos f)
(3) -;—-(sinH.-cos t) (3) _;.(sint+cos t)
15
(@), 5 (sinttoost) @) %(sint+tcos £)
E (5) G A (5) Question not attempted
138. log (”'&’J frffiga § & fFe% a3 | 138. log [;‘*'&”] is equal to which of the
X —
27 following ?
(1) 2itan~ (l] (1) 2itan~ [%]
X
@) 2tan! [1) @ 2tan (1]
X
(3) itan™ (1) (3) itan™’ [%]
X
@ tant 2 @ tant (]
X
(5) 3FTRd T (5) Question not attempted
139. Find inverse Laplace transform of
2
s°-16 5 :
mﬁ| s -16

1
1 h
(1) 1 cosh4t (2) 6cosh 4t (1), = cosihigt ;%) CEOpIIH,

1

@3) g sinh4t  (4) Bsin h 4t

|

|

i
139.{68 }wwmmw% {63}

|

|

I

(3) Esmh4t (4) 6 sinh4t %

|

(5) Question not attempted

(5) TR S

=] ; 50 10

ot o w




140. k 1 HH I BoA
f(z) = e** (cos 2y — i sin 2y)
I AYAS SR, T&l 2 = x + iy, B
(1) =2 (2) 2
Q) 4 (4) 4
(5) g A
s, 7 A, fifem & shuw: o wmivd o
TG SRS 99 9 9w I ST
T | S U Ay H T HEHT A
AT 8 FHH:
(1) 3a16
(3) 676
(5) I ¥
142. T T G 37 35 3U-THE (F9-79)
%aﬁ*vrq mmﬁwgﬁqaﬁgﬁﬁ
Y BT AT HIWTC —
(1) $% @ G 9 ¥ 9 q T
(ITEaet) SU-THE T@AT ¢ |
(2) G 1 Gcan IS (gt Tfere)
TS IU-GE H A geg e 2 |
(3) afe T 3raFa X, IU-99g H & T=g
%?ﬁx““ﬁ@"ﬂl
(4) G % I F¥aEl &1 =T T G &
% IU-TE ¥ TG ¥, W9 &
39-THg TE ST R |
(5) ITgaRE W

Q) |ty F@mad z =

141.

(2) 6713
(4) 976

1+i
ﬁaen J__It
Wﬁﬂtﬁl(ﬂjﬂﬂﬁﬂ@tﬁ%

Z;
i

143.

aﬂh[f—’-]*gaﬁwmﬁsamﬁm
2

EIGIE

(1) lei%
(3) —e'L

(5) aﬁﬁﬂwﬂ

@) se

!
|
|
(2) 2% |
!
|
|

10 51

140. The value of k that makes the function
f(z) = e (cos 2y — i sin 2y)
analytic, where z = x + iy, is
(1) -2 (2) 2
(3) 4 4) 4
(5) Question not attempted

141. S; and A, represent a symmetric and

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

(1) 3and 6 (2) 6and 3
(3) 6and6 (4) 9and 6
(5) Question not attempted

142. 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~1.

(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

143. Consider two complex numbers
z, -% and z, = /3 —i. The complex
ate of the quotient E
conjugate of the quotien [ZJ :ji
i.e. (;-1] in polar form is given by
2
(1) %ei?"i 2) 2e-1%
(3) Lei @) et

2
(5) Question not attempted




e L o

144,

145.

146.

147.

Frferaa ot :

0 1 2 3

X
e 2 [ 1 Ao

% I @ (4) aftewfora HINT |
(1) 21 (2) 31
(3) 41 (4) 51
(5) i S

a2 &9 h = 0.5 % a1 JAeitgset faH &1
2
STV T FAHE 1= [ (2 - By + 4) dx

0
! B L a1 T TROMH §
(1) 4.55 (2) 4.65
(3) 4.75 (4) 4.85
(5) rgaia e

frafafaa awoft x % w1 f=d 0.25 &
I & F T @ B f(x) F AE <t
2

‘0 [0.25|05|0.75| 1.0

08 |064| 0.5

X
fx) | 1 |0.94

3
ﬁw%ﬁmmmﬁnaﬂ%@jﬂx)m
005

1 | T R |
(1) 2.15 (2) 3.14
(3) 2.35 (4) 0.785
(5) IrFuitd w¥T
TR 53 — X2 + 4x — 4 = 0 I A-
o d s sa s fomafe x =2
! ST wferees W S ot 36 fafa &
ITART & 3T FiHed g
2 4
(1) 5 (2) T
1 3
@i “ < B
(5) IrgaRa e

|
|
|
|
|
|
|
|
I
|
|
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144,

Using the following table :

x 0 1 2 3

R TR R

Evaluate f(4).
(1) 21
(3) 41

(2) 31
(4) 51

- (5) Question not attempted

145.

146.

If we use trapezoidal rule with h = 0.5 to
2

evaluate integral 1 = [ (2 - 3x + 4) dx,
0

then the value so obtained is

(1) 4.55 (2) 4.65

(3) 4.75 (4) 4.85

(5) Question not attempted

The following table gives values of a
function f(x) for values of x at the
intervals of 0.25 :

x 0 |025]|05 |075]| 1.0

0.8 {064 | 0.5

f) | 1 094

147.

1

Evaluate | fx) dx using the
0

Simpson'’s 3‘:’&' rule.

(1) 215 (2) 3.14

(3) 2.35 (4) 0.785

(5) Question not attempted

For solving the equation x3 — x2 + 4x
- 4 = 0 by the Newton-Raphson
method if x = 2 is taken as the initial
approximation then the next
approximation using this method will
be

2 4
(1) 3 (2) 3
1 3
(3) 5 4) =

(5) Question not attempted
10



148. TH S MR s @ € -

149.

A. T Froag fyaw e & 98 W
Raan g e w e |

B. ?ﬁmﬁlﬁ%aﬁmﬁmﬁa
|

G ;ﬁﬁﬁﬁﬂ%ﬁ%@aﬁqu
|

W S ¥ TH e agfos ¥4 @

ISR IBTAT AT R | 38 W a3

. wifeRar == BN ?
1 2
(1) 5 (2) 5
1 2
(3) 3 (4) 3
(5) IrFaifa e
aT P(X)=Aexp (-2 | X |)-Bexp

(-3 | X |) reaferes amges F@ X & o

C EEu x-378 U, ST O %o B | A
" a1 B N1 YTeRe arafer H@AE E | A

3 B %! Gaird 0 arelt aufier &
Bis
(1) 2A+ = =1
2

5 () A-ZB=1

150.

(3) A+B=1
(4) Toret waiy o arfRa TE R
(5) rgeia s
TR A e

dy _

x+y,y0)=1

- W RER A | I e § wgy Fie w9
. e fafr % g h = 0.1 3 @ y(0.1)
;WM T HA 6 e # k, B 9w

i m'@’jﬂ
11
(1 3 2) 0.11
(3) 1.1 (4) 1—31
(5) gt w

10,

53

148. A box contains the following three

149.

150.

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
M) 3 @ %
1 2
® 3 @ 3

(5) Question not attempted

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+ 3

2
2) A-=—B=1
@ A-3

(3) A+B=1
(4) No relation exists
(5) Question not attempted

Consider the initial value problem
f—‘i =x+y, y(0) = 1.

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
0%

(3) 1.1

(2) 0.11

@ 3

(5) Question not attempted
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