e g @ G

Ewymr,@di? —03-]0-202 r(E)

S

: 48 T¥A-0 QfRehT e /

Number of Pages in Booklet : 48 Question Paper Booklet No.
i # we S @@m 0 150 k)
No. of Questions in Booklet : 150 3 LA
Paper Code : 40 APCE_1 2 8267513

" Sub: Physics-II
WA : 3.00 qUe Paper -I1 ferepam 3% : 75
Time : 3.00 Hours P Maximum Marks : 75

(- (R @ o T & W d/aRe 4 6 g w e I ghite W d e s
Im—wgﬁmmaﬂm—mmﬂwﬁmtﬁmmmlmtlxaﬁﬂiﬁmmﬁ!h
vogd fys @ @0 TE-11 W W= F | @ ghfte w0 0 Redgd s 9

On opening the paper seal/polythene bag of the Question Paper Booklet the candidate should ensure
that Question Paper Booklet No. of the Question Paper Booklet and Answer Sheet must be same. If
there is any difference, candidate must obtain another Question Paper Booklet from Invigilator.
( Candidate himself shall be responsible for ensuring this.

A

4 aifea B ¥ | el F gE S MRE wQ g I
? Hoe TH M FYA FaA Bl I GAH U et ater
AT U d T HAE |

6. OMR I U5 0 Wy Qs & 31T W@l & | 519 !
ThET T G@ie B el W, 4l SI-GAH e H
o & e e & e oF § faewor wf

7. TS T AT % T ST 3% BT 1/3 9T ST A | e
IR A A IRE I Foa e o T F o ¥ A
IR AL | el o e § efm T @ T R @R S
T I A€ WA SR

8. TS BN AT oSt 4 B T € § T qof
afsa ¥ 1 o fee et & o ot w afa s
faereht ¥ @ suF faeg s g FrRIER FEEE! B
Sicuill

9. FUA AW A TER F THIW, TH W IEUHET TEl
¥ | T A YO e AER WA WS 3 F A 4
d He T gFAE |

10, T Frdlt ore o Rt WER @ I EOT A1 A U 6
& @ e F R aen st wow F § i FIR
il

Jard: SR FE S AT R THST ST & A IqE T

3 o aFfEa T org ST €, @ 5w et % faeg ofera d

wrfrE) Tot S g fafay Frl-aeaEl & qeq wEeE! B

o | e @ faum 3R anaed B afer § R Al fadm

e — e —
g Tt % g fEw ") (( INSTRUCTIONSFORCANDIDATES )
1. A ERF{’I ¥ I Y | 1. Answer all questions.
2. ot ue & 3% T € 2. Al questions carry equal marks.
3. YRS IR ¥ FE UF & SR T | 3. Only one answer is to be given for each question.
4, Y A I T T F U F IO H T A ST | 4, If more than one answers are marked, it would be treated as
5. Y% T ¥ 9% d90s W R ™ & R w2, 3, WIONg answer.

5. Each question has four alternative responses marked serially
as 1, 2, 3, 4. You have to darken only one circle or bubble
indicating the correct answer on the Answer Sheet using BLUE
BALL POINT PEN.

6. The OMR Answer Sheet is inside this Test Booklet. When
you are directed to open the Test Booklet, take out the
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f) = ulx, y) + iv(x, y) % Tt
B Y ATEvIE T i I & -

U 2% oy B "oy
@ 2% =2y B
® a=oy = ay

D> w5

VA
@2 @ D T I W afie

() 2 ~
1) 0 (@)
@ 1

@ -1

(4) —4/3

T wieEt % TOW TPEEE ¥ W@ TU

wiew i A () oo 8 -

(1) ¥ wfesn A +ife & am &

(2) ¥ few i FfE F rEEa

(3) ¥ wiewit Y e & Tgem wwmadt
HCH %

(4) T wfemt i ife F gem
_wems .

nffr e dr a9 &) =
Jrmfia gfew %, At ¥ i @
e BNl —

(1) n—-r

(2) n+r

(3 ™p,

(4) "c,

The necessary and sufficient
condition for f(z) = u(x, y) + iv
(x, y) to be analytic are

ou_ov dv_ ou
D %=y ox =5y

— e — — o —

o 20V ov_ou
@) ox oy a5 =By

The residue of = a)z(z—b) at
infinity is

(1) O (zero)

@) 1

@) -1

(4) —4/3

The direct product of two tensors
results in a new tensor of rank
equal to

(1) the sum of ranks of these
tensors.

(2) the product of ranks of these
tensors.

(3) the HCF (highest common
factor) of rank of these
tensors.

(4) the LCM (least common
multiple) of ranks of these
tensors.

At the most, the number of
independent component of an anti
symmetric tensor of rank r in n-
dimensional space will be

1) n-r
2) n+r
3 "p,
(4) e,



8.

Iyeag H % del 3, fefifaa ui 3

AP TE R 7

(1) IRacHMalecH

(2) I TUE BT TH ITEHE TG
BT

(3 Ia,becHAablecH

(4) & i g F SUETE H B
(ATR) wgE 6w & g e
Linik

I AR FHEF (A), T IR GH®
V), ¥ IR GBS (5), fereams

| G (E) aur shadestdt @R (1) %

Heg TTed §5 g gAY |
1 Vv=1-E1

@ p2=1+,8

@ ub=5E-E?

(4) A=3E2

o= arelt | £(2.8) 1 ToET Hife :
(Frereaw qurie %)
x 0 1 2 3

fx) | 1 2 |11 | 34

1) 17
@) 24
3) 28
4) 32

————— —— ———] ——— Tr— — T ——— — ——

)

Which of the following statements
is NOT true, in reference to
subgroup H ?

(1) facHthenaleH

(2) Every subgroup of a cyclic
group is cyclic,

(3) Ifa,be Hthenab e H

(4) The order of a subgroup of a
finite group is an integral
multiple of the order of the
group.

Choose wrong relation between
forward difference operator (A),
backward difference operator (V),
central difference operator (3),
shift operator E and averaging
operator (p).

(1) v=1-E1

@ p2=‘1+;3;-52

@ u3=5E-EY
(4) A=3E!2

Calculate the value of f(2.8) from
the following tables (to the
nearest integer) :

x 0 1 2 3
fix) | 1 2 [ 11 | 34
1) 17
2) 24
3) 28
4) 32




8.

10.

IfE AT TE I n FHH IFA<A
ﬁﬁ@&ﬁxo,x0+h,x0+2h,...x0+nh
¥ fovea & €, @ egea e %
TR, B H1 T7H T FHIHAH BT —

(1) h[f(xy) + f(xy + nh)]

(@) 5 () + fy+ nb)} + 2y + ) +
fxy+ 2h) + ... + f(x,+ (n — 1h)}]

(3) 2 [ + s+ nb)} + 2z + ) +
fxg+ 2h) + ... + f(x,+ (n — 1)h)}]

@ = [xg) + o + b))

= & 7 adfiew | y(0.4) H MM
w-gg fafy @ A | (f e
F ah q&1)

%=xy; y(0)=2 h=0.27fNg|
(1) 2.1445
@) 2.1741

(3) 2.1666
(4) 2.2711

A203 HTHF & —

(TET A <R TS 8, 0 = T 73)
(1) 1™

2 6

3 9

4) 12

S ——— y—) 315t Sy o) b i Vo ——— ) ——— S—

If the range of integration is
divided into n equal sub-intervals
by the points x;, x5 + h, x,+ 2h ...

Xy + nh. Then according to

Trapezoidal rule, integration of the
function over the range will be

(1) h[f(xy) + f(x, + nh)]

2 % [{feo) + £y + nh)} + 2{f(x, + h) +
f(cy+ 2h) + .. + f(x, + (0 — 1)h)}]

3) % [ifCxg) + flocy + nh)} + 2{fxcy + b) +
fixg+2h) + ... + fix,+ m ~ Dh)}]

4) % [f(xy) + f(x,+nh)]

Compute y(0.4) by Runge — Kutta
method from the given equation
(correct upto three decimal place)

% =xy; y(0) =2 taking h =0.2.

(1) 2.1445
(2) 2.1741
(3) 2.1666
(@) 2:2711

The value of A203 is (where A is
difference operator and ‘0’ read
Zero)

(1) zero
2 6
3) 9
4) 12



11.

12.

13,

(1) =

4
amawnfex. - dyx 1 "F RPgEs 173 11,

0
Forem 2T 62 3 il |
et e=2172]
(1) 52.6
) 51.6
(3) 53.6
(4) 55.8

af i ) A H e TR, @ |12,

i 8 i B ) T 2
M 5
@ =5

® 25 |

@ 2

R IFHF RXF AT Y, <uy...<u, |13
o & 3 R e A, @ faga "
t=uy, Uy, ... u, | Rt p(t)
et a1 2 g A |

@ 3

(3) 3 s g 1 3w

PR —————EL R S R S
i

@ 1

4.
Find the value-of-integral J-e" -dx

y 0
using Simpson’s 1/3 rule.

[Given e = 2.72]
(1) 52.6
(2) 51.6
(3) 53.6
(4) 55.8

If'a palr of dice is th_x_'own, the
probability that a sum of 8

appears, 1s
1

() §
5

@ 3¢

® 3

@ 2

If random variable X assumes

" values: u; <uy ... < u, and no

others, then the sum of the values
of frequency p,(t) at the points

t =u,, U, ... u, will be equal to
(1) zero
1
@ 3
. 1. ¢
(3) greater than 2 but less than 1

4 1
a



14.

15.

16.

foae faawor § n wa waEt A sty
HYTST TR G & —

@& [y] y & f o 9 welia
FaT & 3= T F Ty e §)

(1) [Np]

(2 [N+ 1)p]

® 3 N-Dp)

@ 2@+ 1)

Q) v (Ader) faaot 6 o st
T & 7o & A foraem R w k
on & 1 3 e <t srferem s g
F sftrwem smgfs it n N } ) 7wt
2-
(1) k2
@ 15
® 3

1
(4) JE

m FF & TH 0 R @ E,, Fy, F,
T YHR T & 7% P aramen i ¢
et F, o ¥, Wow owama § | 9k v
F %) 379 %2 & 8 91 3w oot afwmon
2-

1) I3

F,F
@) 23

m

F
8 =
B2+

m

C))

|
|
I
|
|
|
|
|
|
|

6

14, The most probable number of

15.

16.

successes of n independent trials
in binomial distribution is

(here [y] denotes the integral part
of y and other variables have
their usual meanings)

(1) [Np]

(2) [N+ 1p]

® 3N - Dp]
@ S+ )

For two normal distributions
having the same total frequency
the standard deviation of first is k
times that of the other. If the
maximum frequency of the first is
n times that of other. Here ‘n’ is
(1) k2

@ 1
® i
@ I

> = - .
When forces F,, Fy, F4 are acting
on a particle of mass m such that
system is under equilibrium. Hence

— -
F, and F; are mutually

perpendicular. If the force F)l is

now removed then the magnitude

of the acceleration of the particle is
(1) zero
FoF,
@==2

Fy

@ 4

2 L w2

Fo+ F5

m

4



17.

18.

19.

F= Tt gl § R few e i A

FER AT R ?

(1) T ¥ 99 ded el fag A
3R S7aT 398 W it AR fesfia
BIATR |

(2) ¥ w1 % afia 0y &, Hfim
a7 Heg i war g |

(3) F wdl & e Hu H Tl weS
A A TG EN S |

(4) s F Hg 5 ang w1 H Rfa
afew =1 &b an faa ® ot wwar
2 i oft |

IR A HEE T & aefia Tt
TG 1 AT T WEEEHR &, @
It (e) T e Sl (E) Bt -
1) e=0,E=0

2 ¢=1,E=0

@) ¢e=1,E<O0

@ e<1,E=0

T AR % =R IR A ug T Ha A
2w 9,49 TH 99 W W R |
T t = t, W AW @ d 7e W @
FE | P mgH PR s T R 1 t,
¥ fre w9 F o A T it d
TRIT ?

(1) 8T

@) 27T

3) 512T

@) 216 T

17.

18.

Which of the following statements
is NOT true regarding central
forces ?

(1) A central force is always
directed towards or away
from a fixed point.

In the motion under the
central force, the angular
momentum is always
conserved.

e

(3 The motion of a particle
under the central force is
always confined to a plane.

(4) The position vector of the
particle with respect to centre
of the force may or may not

have constant areal velocity.

If trajectory of a moving body
under inverse central force is
parabolic. Then eccentricity ()
and total energy (E) will be

(1) e=0,E=0
2) e=1,E=0
3) e=1,E<O
4) e<1,E=0

Three planets are moving in
circular orbits around a star at
distance 9, 49 and 99 respectively.
At time t = t, the star and three

planets are in straight line. The
period of revolution of the closest
planet is T. How long after t; will

they again be in the same straight
line ?

1) 8T

@) 27T

3) 512T

@ 216 T



20. M 5= 1 T H FAM FIHH U6 a

21.

e & wraHE Mo B9 F FE W
W 2| F3 A5 w Rm g w
Toetg fava 8 —

W @

@ -2
@ -25M
@ -2M

m, SIS Uy, AT F 7wl
AT m, TENH & v, A1 | TfeEier S
T Ofd: FTARY | el § | gug |
i Tt hi wf Bt —

b M s
@) 2m1+m2 1

1 mym,
(2) 2 m,; +m, (v —vp)?

1 mym,
G 2 m, + m, (v + v2)2

@) 3 (m, +my) v, )2

20. A particle of mass M is placed at

21.

the centre of a uniform spherical
shell of equal mass and radius a.
The Gravitation potential at a

) a
point at a distance 2 from the

centre is
(1) zero
@ -M
@ -2H
@ - %M

A particle of mass m, moving with
collides

Inelastically with another particle

velocity v, perfectly

of mass m,, moving with velocity
vy. The loss of kinetic energy in

the collision will be

2 Mo
1) 2m1+m2v?

1 mym,
@ 3 m, + m, Gl

1 m,m, 9
(3) 2m; +m, vy +vy)

@ 3@, + my) 4y vp)?



22.

23.

T w0 frew eI m R, Y = v,

G +7) A 7l T g T W F
s gUE 2 m @ 9 f6 T §
ferrorerce 3§ € & I TR T # |
TEl v, T Pras R | P A A s @
FTTAE 7
(1) To @ gd goumH & R fean &
aﬁﬂﬂﬁrm%ﬁ—[ij—él]%l
@) T FEHFHI A TR A @ m
T % FONH A2 v, R |

(3) T H5 H HH A THR F 916 2 m

m%maﬁm%%%l

(4) AR FEHFPA AT AT 2 m
T S FN R TAV2 v, R |

s FU FEd Foig 3 Y A 9 §
I 11 2 A S9! HfiE wa L 2 1 3G
T FIE I H FUH TES g T A
TS W) T B 3 & Y it G
ST —

(1)

)

3)
4

I ) [ [

——— et it

22.

23.

A particle of mass m, moving with

a velocity v = Vo (/1\ + /]\), collides
elastically with another particle

of mass 2 m, which is at rest
initially. Here v, is a constant.

Which of the following statement
is true ?

(1) The direction along which
centre of mass moves before

A FiN
o . 1+ ]]
collision is — h
[\ﬁ
The speed of particle of mass
m before collision in centre of

@

mass frame is \/5 Vo

(3) After collision the speed of

particle of mass 2 m in the

centre of mass frame is 3 Vor

(4) Speed of particle of mass 2 m
before collision in the centre

of mass frame is \/§ Vo

A particle is whirled in a circular
path with a constant angular
velocity and  its angular
momentum is L. If the length of
the string is now halved keeping
the angular velocity same, the
angular momentum will become

(1)

@

3
4)

ol Y [ [y



24, TH M H 3HH AW F ING TS

25.

26.

et 1R | P (R # ot argem)
T AF XX’ % GO Tgea ATl B —

(Fe=r & wxft et o) Ay e =t 1)

X - . X'

1) 41
2 61
3 91
4) 141

W % s & Jeefin i, waf
T (W) F wes & Riwh I (FRR)
3

(1) =

@ @

(3 @

(4) SR

¥ 7 F = - 5% v § aie
01 % fore SR & (vfe & wahE |
Fe §) |

(1)_%m(i'2+r292)+%
(2 m (f+ré2)-%

o il . .k
_ 2 =
3) 2m(r+r 9)—r

@) 5m (2% +5 |

10

24.

25.

26.

The moment of inertia of a sphere
about its diameter is I. The
moment of inertia of the system
(shown in figure) about the axis
XX’ will be (consider all spheres
to be identical in figure)

X . ——X"

1) 41
2 61
@3) 91
4) 141

Inertial coefficient of a rigid body
are the component of a symmetric
tensor of rank

(1) one
(2) two
(3)' three
(4) four

Lagrangian for a particle moving
under the influence of a central

force F = _r% is (symbols have

their usual meanings)

() 5m G+ 1299 +
&) m(i-+réz)—%
® 5mG+r2%) -5

@) 5m G-+ 5



27.

28.

@mmﬁuﬁv(q;Q):L;—q
o Tifey T @1 @ | SATdihd S T IRAT

4

o waw T g A TR A 3
M T g gt —

(1) et iy
(2) FaAERR A
(3) diefi @ it

(4) wrgfes fesm i nfa

27.

28.

11.

A particle is moving under the

action of a generalized potential
.. 1+q
v (q, q) = q2

The magnitude of generalized

force is

e
2

2 —

(2 <

¢
q
4
4) o

The motion of one projectile as

seen from another projectile

motion will always be
(1) Parabolic motion

(2) Circular motion

(8) Straight line motion

(4) Arbitrary directional motion



29. TH FARER WIEHH 0% 5 ¥ Tha

30.

T S dA b oHEEq AW H qRa:
THEAM SV T o § THTEA W @
g i R A weia 8 | m g
Th TShH! CHH W THEHH AT v
Frewra: et Y 3N Iar & | SR
¥ 1 I TS fesn (€ & 9o 6
fem & amiw) &

’_0)/

A

(1) 2 mo v, 39 IR AR
(2) 2 mo v, 39 TRT AR
(3) 2 mo v, 39 AHA
(4) 2 mo v, 39 B

Bfreea fagia w1 it wem & -
(et & amr otef §)
t2
1) 8 f L2dt=0
t1
t-’2
2) af Ldt=0
t1
t2
3) Af 2Tdt =0
t1
t"2
4) Af T2dt =0
t1

12

29. A circular platform is rotating

30.

with a uniform angular speed o
counter clockwise about an axis
passing through its centre and
perpendicular to its plane as
shown in figure. A boy of mass m
walk radially inwards with a
uniform velocity v on platform.
The magnitude and the direction
of the coriolis force (with respect
to the direction along which the
boy walks) is :

:0/

<3

(1) 2 mo v towards his left

(2) 2 mo v towards his right
(3) 2 mo v towards his front
(4) 2 mo v towards his back

The mathematical statement for
Hamilton’s principle is represent
by (symbols have usual meaning)
t,
1) 8 f L2dt=0
t
ty
2 8[ Ldt=0
Atl
ty
3) Af 2Tdt =0
t
t,
4 A f T2dt=0
t



31.

32.

33.

= fo o & waiael ® et

I. Q=\[§a e® cos p;
P=\/§Ee‘a sin p

II. Q=§;P=ap2

T w=n 3 fere wé wua g

(1) & ww=or [ @ 11 fafem
(Fifrser) R |

(2) Faer s I fafea (SFArtee) 7

(3) Fae v 11 fafea (IFriwer)
2

() 7@ s I 3@ I fafa
(FA) 81

T H18F & e T U (FFE)
LRy

(1) (¢’ \V) =l (\V’ ¢)

Q) @&, v+0=06 v+

(3) (@, xw) =1, v) + 4, Vv

4 4 v, 0+ (0 ¢, v +
(v, 0,9=1

-1 o 11 & wen ot vy g :
-1 wa-11
A. FTTEfig e P. Sl &l
FETOT
B. 3TN S guelear Q. Y& wam
(Esicei) =1 EE
C. g9g &t guiTan R. SHIvfig gam
T L&
A B C
OHP Q@ R
2 Q R P
@R P Q
4WR Q P

e T oy e e f—— ——— Y Tt}

13

31.

32.

33.

Consider the following two

transformations given below :
I. Q= \/2q e®cosp;

P= \/2q e®sinp
II. Q =£1)'; P = ap?

Choose correct statement for
these transformation.

(1) Both I and II transformations
are canonical.

Only I transformation is
canonical.

Only II transformation is
canonical.

Neither I nor II
transformation are canonical.

()
3)
©)

Choose wrong property (relation)
for Poisson bracket.

(1) (¢’\|’) = (\V’ ¢)
2 v+ =00 v+
(3) (&, xv) = x(®, w) + (¢, Vv

@ @ v, 0V + (Lo, v +
(v, 0. =1

Choose correct relation between
Column I and II.
Column -1
A. Homogeneity

Column - 11
P. Conservation

of space of Energy
B. Isotropy of Q. Conservation
space of Linear
Momentum
C. Homogeneity R. Conservation
of time of Angular
Momentum
A B C
MDP Q R
2 Q R P
@R P Q
@R Q P



34.

35.

36.

T WA AEd T o rRrepan =R/ we
ity T A 105 1R 1t =0,
R 5 m R} | AR TRfRE e

B, JAftrehay @ @ —
(1) 500 m/s?

(2) 500\/2 m/s?
(8) 750 m/s?

(4) 250\/2 m/s?

T St e o foTe sraerem gt
2

2
%+ 2rf1_':+ ng= 0
A wy >> r T 9% g9 RwH FHal 1
msaﬁsmmwe—igmﬁtm
%’%_
2
(1 7s
1
@) s

® 3

(4) is

yonfea aTrac S 3 e qen aiEes = 36.

s % A A aReres smaRy qun o |
RS HATRT T HEATR T BT —

T_. T
1) o Wy

|

l

|
T

2) 0?19415 |

(3 an f

(4) 0T~ ]

14

34. The

35.

ratio of maximum
acceleration to maximum velocity
in a SHM is 10 s71. At t = 0 the
displacement is 5 m. If initial

. N :
phase is 1 then the maximum

acceleration is
(1) 500 m/s?

(2) 500\/2 m/s?
(3) 750 m/s2

(4) 2502 m/s?

The differential equation of an
oscillating system is
dx _dx
de2 +2r g twyx=0
If wy > > r, the time in which

i P
energy becomes ot times of its
Initial value is

® Zs
@ 7
(3) %s
@ 7

The phase difference between
displacement and driving force in
forced harmonic oscillator at low
driving frequency and at high
driving frequency . -will be
respectively

1) g andg

T
(2) 0and B

3) g and n

(4) Oand n
40



y = (0.02 m) sin [(1.0 m~H)x + (30 s D)t] | 37. A transverse wave described by

38.

39.

40.

¥ vefkia A9y 01 1.2 x 10~% kg/m % y = (0.02 m) sin [(1.0 m™1) x +
W gomE o\l £ oft §§ =% o 1o (30 s™D)t] propagates on a stretched
WAL ST - string having a linear mass
density of 1.2 x 104 kg/m. The
(1) 0.059 N tension in the string is
(2) 0.108 N (1) 0.059 N
(3) 0.158N (2) 0.108 N
(4) 0.216 N (3 0.158 N
(4) 0.216 N

I AW A 991 G0 31151%[ #HF @ | 38. Two waves of equal amplitude A
a0 U " & e feen ¥ T R T and equal frequency travel in the

i ST same direction in a medium. The
2 Tl & amplitude of the resultant wave
(1) I will be
2 A (1) zero

2) A

3) 2A (
@ 3) 2A

(4) TFqUT 2A F 9

a4 R @ ot w Wl A FurE
STt et Y fud € e @ sme=
fiedidl % 7e8 gft w18 cm @
16 cm & | T < GV TS 4T BRI 7

39.

(4) between zero and 2A

A string fixed at both ends has
consecutive standing wave modes
for which the distance between
adjacent nodes are 18 cm and 16
cm respectively. What is the

(1) 36 cm possible length of the string ?
(2) 72 cm (1) 36cm
(2) 72cm
(3) 96 cm 3) 96 om
GOy (4) 144 cm
L3R amE N uaei 88 0.6 CHFTA | 40. A thin rod of proper length L is

I s & 30° fewm # nfesfier 2
THH TETE R -

|
|
|
l
|
|
|
|
l
|
|

moving with velocity 0.6 C in a
direction at 30° to its own length.
Its length is (In a stationary

(R féa o= #) reference frame)
(1) 0.6L (1) 0.6L
@ 0.7L (2) 0.7L
@) 0.8L
g g':;‘L (4) 0.85L

15



41.

42.

43.

e fiew @ S fa smifdehe I @
& fer frde 93 S % Ty wfeslie @ |
afe wu %1 9y 5w 99 S' ¥ AR @
T ey 3 S # I8 wdfia g -

(1) dieft

2) 99

(3) Tae

(4) ddga

o ge ™ m, T FW A 0.9 ¢ ¥
feefier R | Rl it it R —

(1) myc?

(2) 1.3 mgc?

(3) 2.3 myc?

(4) 5.3 myc?

= 7 gl T7ER 955 Fe &7 & fRR
STTHR 3% o p qUT 2p YA CA Rl

o $ed b R E | AR @ A

ST | T s fiog @,
a0 afeata i 9 gt —

(1) \/4gh
@ +/3gh
(3) /2gh
@ +/gh

T ——— T —— ———— e — — T — S e m—— s i——

16

41.

42.

43.

A reference frame S' is moving
with a constant relativistic speed
with respect to another stationary
reference frame S. If path of
particle in S’ frame is circle, then
in frame S it will appears as

(1)
)
3
(4)

straight line
circle
parabola
ellipse

A particle of rest mass m, is
moving with a velocity 0.9 c. Its
kinetic energy is

(1) mgc?

(2) 1.3 myc?

(3) 2.3 myc?

(4) 5.3 myc?

A fixed cylindrical tank having
large cross-section area is filled
with two liquids of densities p
and 2p upto equal height h as
shown in figure. If a small hole is

made at height % from the

bottom. The speed of efflux will be




45.

44, I 99 & A (FFF — 19.5 kg/m?)
# WA g (I — 1.5 kg/m3) #
i It 0.2 m/s B, 79 9id) (S —
10.5 kg/m3) % FAM HATHR & WA ht
g ga 3 dmr 91 gt
(1) 0.1 m/s
() 0.133 m/s
(3) 0.2m/s
(4) 0.4 m/s
I ¢ B 3 Wi o gAgA B Ho A
W & s & @ 1@ 3r e 9
T & ot Frrervash i #E 8 -
(1) 4W
2 8W
() 2TW
4) 36 W
TS BIH H St Uh e 6 et Hatl

46.

F oA & | PR & F E B | 3 TN
T -3l qURE A, T BIREM B

?rhévfxﬁlaugcrm%mﬁqﬁﬁ%—

(1) E°
(2) E1/2
3) E1
4 E?

—— ——— S — —— ———— ——— — e — — ——— T——
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44, If the terminal speed of a sphere

of gold (density — 19.5 kg/m3) is
0.2 m/s in a viscous liquid
(density — 1.5 kg/m3), then the
terminal speed of silver sphere
(density — 10.5 kg/m3) of the same
size in the same liquid will be

(1) 0.1 m/s
(2) 0.133 m/s
(3) 0.2m/s
(4) 0.4 m/s

If work required to blow a soap
bubble of radius r is W, then the
additional work required to be
done to blow it to a radius 3r is

1) 4W
2 8W
3) 27TW
4) 36 W

. The energy of a photon is equal to

the kinetic energy of a proton.
The energy of photon is E. If A, be

the de-Broglie wave length of the
proton and A, be the wave length

A
of the photon. The ratio ‘)% 18
‘ 2

proportional to
(1) EO
(2) EV2
@) E!
(4) E2



47.

48.

T JeIa 1 AT 300 m/s B | AR 39
FAgH % 9 & SAfAfRIaar 0.001% 2, @
Tt feufa 3 =mam srfifvaa dnft —
(1) ~0.019m

(2) ~0.190 m

(3) ~0.380 m

(4) =1.900 m

e e g 7 rera 3w g
b = frewor

A. faafa <x>
B. @am <1h§>
C. <_ih%>
D. am 8 <x>
ot
(1) A
(2) %9@ B
3 BaC
4) A,B,CaD

49, a1 frequr ¥ 7 1 ToI GHRE & —

(i % wrafera i # 1)

2 <k>
a

(1)
(2) <h2%k>
(3) <hk>

(4) <b?wW>

47.

48.

The velocity of an electron is 300
m/s. If uncertainity in the velocity
of electron is 0.001%, then
minimum uncertainity in its
position will be

(1) =0.019m

@) =0.190m

3) ~0.380 m

(4) ~1.900 m

Choose  wrong combinations
among the following :
Observable Co-ordinate
Representation
A. Position <x>
B. Momentum .. O
<ith—>
ot
C. Energy <_ih 9
ox
D. Velocity 0 <x>
ot
(1) only A
(2) only B
3 B&C

4 A, B,CandD

The operator
velocity in
representation is

equivalent of
momentum

(symbols have their usual

meanings)
2 <k>
W =
(2) <h2k>
3) <hk>
(4) <h2W>




50.

51.

52.

53.

frer # @ wafafoes & fae Ted
(1) [A, Bl=-[B, A]

(2) [A,BCl=IA, B] C+B[A, C]
3) [AB, C]=[A, C1 B+A[B, C]
4) [A, [B, C]] =BI[C, A] + C[A, B]

e w1-¥e Feqw & fag agt we

9T |

(1) Frm % aoft e afen e @&
MNT ey @2 |

(2) T he F g a3 afew
g | :

(3) &t 31 ! witfera el Tmfse &he
Tt § fir= farfgar @@t 2 |

(4) ST TAT He GHMRAT F AA i
T (FF) TR R |

¥t Serofta alde & @t &1 gemn 7=

BaE -

(1) Hed AUMcHS T HIedi-h

(2) Hed UATCHS U ARTeh

(3) EFTET YT RUITCH B Rl B,
fobg Tea arefos

(4) IRAfa® YA HeUMS B Fhal
3, Tpg wea v

Teh ek U ehTE Y STVl Bl B —
(1) =R’
@ =
@ @
(4) @

. o o A LR e et et RSt St Sty et

19

50.

51.

52.

Choose wrong identity for
commutator among the following :
(1) [A, B]=-[B, A]

(2) [A,BC]l=[A,B]C+BIA, C]
3) [AB,C]=[A,C]B+A[B, C]
@) [A, [B, C]] =BI[C, A] + C[A, B]

Choose ' correct statement for
Dirac Bra-ket notation.

(1) All the ket vectors of system
together form a non-linear
vector space.

@

The Hermitian conjugate of
each ket is a bra-vector.

3)

The bras comprise a space
having different dimensionality
as the ket space.

4

There is no correspondence
between the bra and ket
spaces.

The expectation value of square of
all observable quantities are

(1) negative and imaginary ever.
(2) positive and real ever.

(3) may be positive or negative
but real ever.

(4) may be real or imaginary but
positive ever.

The degeneracy of a free particle
system is

(1) Four
(2) Three
(3) Two
(4) One



54. V F% & fova vk ® w9 St

55.

56.

E (> v) %1 T % Sufad gar & @
T T[OTieh BT —
(Gdl ¥ yafera a1l &)

(1) I3

@ 1

k, — k)2
& (lirsz

2k k,
) m

ek w T g SR H = 0
U x = L W dimedt % uey wg @,
n = 3 % fere waiferes wites Rkt & -

(1) x=L 23L,x L
L _3
2) x=4;x=2,x—4L

L .
@) x=0;x= o x=L

20

64.

55.

When a particle with energy E (> v)
is incident on a potential barrier
of height V, the reflection co-
efficient will be

(symbols have
meanings)

(1) zero
2) 1

— k.2
o (52
2k k
@ (k, + k2)2

their usual

If a particle is bound in a one
dimensional box with boundaries

at x = 0 and x = L, the most

probable positions for n = 3 are at
2L

(1) X=35% s x=L

2) x= i‘,x ];,x—éL

(3)x 0;x= IzJ,x L

L _38L 5L
—6 ¥ 6°'*T ¢

For a particle in a box, the
fractional difference in the energy
between adjacent eigen value is

AE
E, -
(1) zero

2n+1
@ “3

1
®
n+1
n-1

4



517.

58.

59.

60.

W sedl afm fi g [
Jraer § St 0.1 eV ] | 36 Qe i
Fgfa s -

(1) 6.89 x 1012 Hz

(2) 6.89 x 10° Hz

(3) 6.89 x 107" Hz

(4) 6.89 x 10 Hz

100 eV Fil 1 T o9 951 1 mm
HH dw 110 eV i ww felw
TSR Uit 1X 3mafea 2 | Aferert @
i s o wfera srirekar gt
(1) 73%
Q) 37%
(3) 27%
(4) 63%

L2 L sefmaam*1=0,1, 2,
... 1 % U 3mee 9 () 39 TR e
EInkd

(1) h?l
(2) W22
(8) b2 +1)

l
(4). h‘l +1

Fefir ST g & g, T gan
qn R & 7e7 g wa-faf e s
TR |

1) [L, LJ=-ihL,

2 [L,, y]=-1ihz

®) [L, PjJ]=-ihP,

@ [L,PJ=0

917.

58.

59.

The energy of a linear harmonic
oscillator in its third excited state
is 0.1eV. TIts frequency of
vibration is

(1) 6.89 x1012Hz
(2) 6.89 x10° Hz
(3) 6.89 x107 Hz
(4) 6.89 x108 Hz

An electron beam of 100 eV
energy is incident on 1 mm wide
and 110 eV high one dimension
rectangular potential well. The
transmitting percentage
probability of electron will be

1) 73%

(2) 37%

3) 27%

(4) 63%

The eigen values (A) of L2
(L - orbital angular momentum)
for1=0, 1,2, ...l are given by

(1) k2!

(2) h2l2

3 h2(l+1)

l

@ BT

Choose correct commutation
relation between components of
orbital angular momentum,

linear momentum and position.
(1) [L, Lj]=- ihL,

2 [L,yl=-ihz

3 [L, PJ=- ihP,

@ [L,PJ=0



61.

62.

63.

64.

IR |0, m > TWIFRH WER F |
?%"lea,m>=a|a',m>Wlea,
m>=m|a, m>,d

(1) o<m?

(2) a=m?

(38) o >m?

4) a=m

J, =d, = +%@ﬁmm—nﬁq
(C.G.) i 8 —

M Cl=$;02=-é;03=1;04=1
@ Cl=Cz=C3=$;C4=—%
@ cl=02=1;c3=c4=__$

] 1 '
4) C,=C4= —@;CZ=C4=1

@ 5 <f@)>

(3 h<f(r)>
B2

<f(r) >

2s 3T § H w1 % T @ soiaeH

1 3T gt 8 — [a, — R Frsw)

(1) 64,

(2) 4a,

3) 2a,

4) %ao I
l

| = 0 ¥ien e H, whu-wefa |

T & HO JoieH Y At § afEdT |

T TR A R — |

1) = |

h2 I

|
|
|
!

(4

N
N

61.

62.

63.

»
g

If |a, m > is normalized ket such
that J2|a, m > = a|a, m > and
Jd,la,m>=m|a, m>, then

(1) a<m?

(2) o=m?

3) a=m?2

4 o=m

The Clebsch-Gordon (C.G)

coefficient when J 1=dg= +%, are
IR 5 RIS Sy _
(1) Cl‘\/é;CZ"‘\/E’CFl;Cfl
1 1
) Cl=Cz=C3=$;C4=—$

1
® €,=C,=1,0,=C, =~

1

The average distance of the
electron from the nucleus of H
atom in the 2s state is — [a, —

Bohr radius]
(1) 6a,
(2) 44,
(3 24,
3
4) E a,
For a quantum state [ = 0; the
expectation value of change in
electron energy due to spin-orbit
coupling will be
(1) zero

@ 5<tw>

(3) h<{@)>

h2




65.

66.

67.

m;a:mm@mv(,:%kxz%@
it we smgfa fave & wfle amgfa
o =\k/m % g1 i Han @ | AR g
;Y (WetayH) 9 VO =%8kx2 =+l

ST T 8, a1 g e hi Fe 7
oA HIf & (TeEwH) B -

2
(1) E® = % (%) ho

He T ) g61 3aeyn & Sl &
foreo fafyr (AfQ@E) | @ T M
Ffe N R @ (W) fafy @
AR RE TR AT A e R -
(1) 0.65eV

(2) 1.32¢eV

(3) 2.64eV

(4) 5.28 eV

afg Ith 3ifdres an 3 wen fawme g, 8,
@ T FhIl F1E & W THR TRiq
o S -

4n .
(1) opy =72 2 @1 +1)sin?§,
1
an
(2 opy = 2 Z I sin® §;
!
4n .
(3) opy =%2 Z (21 + 1) sin §;
1

- 4.
4) oy = —k'z' sin §,

23

65.

66.

67.

A particle of mass m moves in a
one diemensional simple

’ ] 1
harmonic potential V, = 5 kx?

with angular frequency o = \/k/ :
If small perturbing term

v = ‘% 5kx? is added, then first

order perturbation in the energy
of ground state is

(1) EO = % [%Jz
@ EO=7 (%) B

1 (k)2
3) E®W= 16 (T) ho

@ 0 =3 w2

ho

The ground state energy of He
atom obtained by variation
method is smaller than the value
obtained by first order stationary
perturbation method by the
quantity

(1) 0.65eV

(2) 1.32eV

(3) 2.64eV

(4) 5.28 eV

If 5, is the phase shift in the [th

partial wave, then the total
scattering cross section is
represented by

4n .
(1) op =3z 2, @1+ 1) sin? g,
l
An . 9
(2) Oy = %2 Z I sin® §;
l
4n |
@) op =12 ), @ +1sing,
\ l

in .
4) op, = 2 sin 9,



68. wHi-Tee fam % THR WhAYT

69.

70.

FERATHAT B A A @ F A
a9 H ndfl 9@ F IR qu
fm e § o it ma g9 *
FHTIATC Bt 2 | 98T n T m HAN: § -
(1) 1913 |

2 2qa2

(3) 1914

4) 29u1

WKB af_e i duar $t vd 50 &

Tire] & uei d 2 (frdt v fondfia weptor
#)

@

3

@) Lo

TIRSIH T Segs # Gsh0 3P — 18
qUT 2P — 1S % @a @ @rsit

st 1 A9 F1d HINT | 78 77 ™
2 T 3P qun 2P raweyn § 9w g
T S § |

1 1:1

Q) 4:3

3) 16:9

(4) 256:81

T — T —————r) ———"—— W —) — — ——

N
-

68. According to Fermi-Golden rule,

69.

-3
e

the transition rate is proportional
to nth power of the matrix element
of perturbation connecting these
states and proportional to mth
power of the density of final
states. Here n and m are
respectively

(1) 1and 3
(2) 2and 2
(3) 1and 4
(4) 2and 1

The validity condition for WKB
approximation in terms of the
wavelength of the particle is (in a
one dimensional case)

o £

d (A
2) 5(23 =
3 K%‘E’ 2 | 2np |
d?p| _
4) )“dxz =0

Find the ratio of intensities of the
two lines corresponding to the
transitions 3P — 1S and 2P — 1S
in the hydrogen atom spectrum.
It is assumed that equal number
of atoms are excited to the 3P and
2P states.

1 1:1

@2) 4:3

3 16:9 ‘
(4) 256 : 81



71.

72.

73.

Ve

| V) = o % faq wem @

aﬁare(%« 1)3&1%%1%%%@3?
waTg /o feva 6 W@ 2)
2mV

[0)

(1) h2a2 >>1
2mV

o

(2) h2d2 <<1
h2
@ ¥

0

>>1

2

o

@ av
(o]

<<1

2 gHEY F11 < A & foig, I S0
Rreht T n FEien AT A | T R,
a frm 6 sraufi| sEene 6 g
32—

(1) n

(2) nn+1)

@) ‘ n§n2+v 1)

(4') ngnz— 1)

QA T B 8 Fl Wl @ et
foares (fasem) faf g & wei o |

— —— — — ———{ S — ——

71. The condition of validity of first

: : : k
Born approximation (a << 1) for

—r
o€

the potential V(r) = o

(here length 1/a is the range of
potential)

2mV

]

(1) 5202 >>1
2mV

0

@) 2oz =<1

h2a
3 >>1
3) v,

2
) pyv<<1
L]

18

For a system of two identical
particles, each of which can be in
one of n quantum states, the
number of anti symmetric states
of the system are

(1) n

(2) nn+1)

3) ngn2+ 1)

The exchange splitting of the
energy levels of a two electron
system in term of exchange
operator is

(1 {\rexch =A [§1 ' §2 ]



74. F=afafga 9 @ =5 a1 fames wR-1EA

75.

76.

(K.G.) g1t ! 9t geRia s @ 7
[ mﬁc‘1
Vz—gt_2+ hz \|I=0

(1)

)

3

@ |

&t wfiemtor & o 9o  Afesa & forw
T TOTEH AT :

(1) A=At MR+ 1 ST 2 |
(2) 39 (Trace) a;=0

3 o;f +Ba; =1

@) ooy +0q0,=0( =k %)

Th Cﬂﬁﬂf % %TQ p-v amg i o
g 8 | | gR Whe ABCD # feran
T HE 8 -
p‘\
2po & > P
Vo 2.\70 3IV0 o

1) PoVo

2 2poVo

(3) 3pyv,

4) 4pyvy

—— —E——— T—" — ———, ——— Vi——, Tt}

26

74. Which of the following option is a

75.

76.

correct representation of the
Klein-Gordon equation ?
B 2.4
62 m’e
(1) V2—g+ 1:2 ]\V'—'O
i 2 4
1 32 m'c
@ |VP-GoE~ 1o ]w—o
i 2
10 ‘g } L
(3) _V_cat+ R (VO
[ 52 mc?
@ |V +—2£+ h y=0

Choose wrong property of a. and B
matrices in Dirac equation

(1)

Eigen values of the matrices
must be + 1.

Trace a; =0

aJ-B + Baj =1

@
®)
@

o0y, + o0 = 0 (for j # k)

p-v diagram of an ideal gas is
shown in figure. Work done by
the gas in the process ABCD is

pJ\

2p, C__o




71.

78.

79.

80.

TS TGISH Tehd §, 74 7 <@ 39 a9 %
T & HATIIT R S 2 | e % fere y
HOAFE -

(1) 11/9

2) 7/5

3) 5/3

4) 3/2

Tirsq forvr i foan sman @ —
(1) G=U-PV+TS
2 G=U+PV+TS
3) G=U-PV-TS
(4 G=U+PV-TS

* feht g i wded JE-gtEEs AR |

Td qUT IvET EE: 77.2 A qn
106.8 ot € | afe fassfia g i
Weft 55.4 FAR 7, A gfaa A9 1 39
2-

(1) 0.52

(2) 0.58

(3) 0.62

(4) 0.68

IohHo a9 (T, &fa@ @ (Tg) e
IR a1 (T o) F Wea T B —

(1) Tg=2T,=6.75 T

@) Te=Tg=6.75T,

(8) T,=2Tg=6.75Tg

@) D=1, =i

71.

78.

79.

80.

During an adiabatic process, the
pressure of a gas is found to be
proportional to the cube of its
temperature. The value of y for
the gas is

1) 11/9
@) 75
3) 5/3
(4) 3/2

Gibb’s potential is defined as
(1) G=U-PV+TS
2 G=U+PV+TS
3) G=U-PV-TS
4 G=U+PV-TS

The enthalpies of certain gas
before and after Joule-Thomson
expansion are 77.2 cal and 106.8
cal respectively. If enthalpy of
emerging liquid is 55.4 cal then
fraction of gas liquefied will be

(1) 0.52

(2) 0.58
3) 0.62
(4) 0.68
The relation between
temperature of inversion (T)),
Boyle temperature (Tp) and

critical temperature (T) is
(1) Tg=2T;=6.75 T,

(2) To=Tg=6.75T,

@) T,=2Tz=6.75T,

4) To=T,=Tj



81. T @ wd) Aemae Ty g :

o (@) -8,
o (8-,
o @)
o ()-8,

82.

rfifsren & ararERT A A H wd 8 -
(1) 2p, =2py + g

(2) py=pyt+p,

-3 = pyt 2

Mg T Hg
4 w= 9

83.
St gl Y e B -

: InZ
D F=NxT

(2) F=-NkT InZ
3) F=Nk l:lriZ + -6% anZI

(4) F=NkT (%.mz)

afe sfifen 2C0, —» 2CO + 0, &
%I'Qpl, Mo QT pg SHHE: CO,, CO T
0, % i vy vemafe fwa & @

28

81.

82.

Hmw v ¥ d # Fowdeew g | 83,

Choose correct Maxwell relation
among the following :

oT oP
o (&) =~

ov s oS o

oS oP
@ &) =-G)

ov T oT e

oT ov
® (&) =&

oP g oS g

ov oS
@ (&) =)

oT 5 oP =
For reaction 2CO, — 2CO + O,, if
My, My and pg are chemical
potential per atom of CO,, CO
and O, respectively. Then

condition for equilibrium of the
reaction is

(1) 2p; = 2u, + pg
(2) pp=py+pg
(3) Ky =uy+2pg

. Bt
@) m= 9

Helmholtz free energy in terms of
partition function is represented
by

InZ
D F=xxT

(2) F=—NkT InZ

3) F=Nk [lnz ehs % an]

(4) F=NkT (% an)



84.

85.

86.

FR % a9 300 K R freft w@ frepm
H FAt 1073 eV A 5518 el B | Frepr
# AT sreneT 6t we § yiewa
I evft -

(ﬁzﬂ'% 0.0385 1.039)

1) 1.3%

2 2.6%

3) 3.9%

(4) 5.2%

fedta A wrereen d@epmwr 8, frsw s
T A9 qAT T < TTU TYW IThelS
A& —

(1) Gshavr forg W o7dad |

(2) HFAv fog T |

(3) TsAYT forg W Haa H A wHd B

Irgqaa ot |

(4) IFaq 9 =T g9 F A ° qiEaq

5l

IR 9@ AW T, | 1 gm % T, WA q
W 1Y | Seere & ot werd 3 qitadd & -
(L, — =% Y <1 SoAT; L, = 31 <6l T
T a1 C — gt < fafdrse Se)

L, T, L,
(1) AS=T1+T +T

L, T, L
2) AS_T1+CT_1+T2

(T1 + T,
3) AS=(I;+L) |~

| 84. The energy of some macro system

i e R ]

85.

86.

is increased by 103 eV at room
temperature 300 K. The percentage
increase in accessible states of
the system will be (given €0-0385 =
1.039)

1) 1.3%

(2) 2.6%

3) 3.9%

4 52%

In second order phase transition,
the first derivatives of Gibb’s

function with  respect to

temperature and pressure are

(1) discontinuous at transition
point.

(2) continuous at transition point.

(3) may be continuous  or
discontinuous at transition
point.

(4) discontinuous when  state

change from liquid to gas.

If 1 gm of ice at absolute
temperature T; converts into

steam at absolute temperature T,,

then the change in entropy is
(L; — Latent heat of ice; L, = Latent

heat of steam and C — specific heat
of water)
L, T, L
(1) AS = -T_ o
L,
(2) AS= T_
i P

@ AS=(1;+Ly )+Cln



87.

88.

89.

90.

fra sras 1w e S YeR %
o 8 ® | e # e 8 @ i |
TR =T gt Al ?

(1) SR Sl

(2) ToHEIRS St

(3) T

(@) T

Fiferm a7t Wrsrer @ wra fop 5
el AT = 19 B Hife R —

(1) 100K

@ 10K

3) 1K

4) 102K

R § fafée wnfis w fem § i
TTET FU § | TAH FU F A€ @ S
AN 0T ISe T FAFITaw+
AIHUE & 1Y AT qI=ATEeAT | 8, a9
Gl HeiH & -

(1) z=1+ePe+ g2+ g-3Pe

(2) z=1+ 2ePe+ 2e2e + g3Pe
(8) z=1+ 3ePe+ 3e2Pe + g3Pe
(4) z=1+ 2ePe+ 3g2Pe + o3P

FW H a9 H T TH ey T
g & fau, afe 7w = fag q@ =
vaTia fRam Sran @ @t agfda e %
ToperT 27wt wTew & & ferg SuTs B 7
1) 1_
@) 2/3
3) 3/5
4) 2/7

B L —
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87.

88.

89.

A system of fixed volume is in
contact with a heat reservoir.
Which of the following quantity
must be minimum  under
equilibrium ?

(1) Internal energy

(2) Helmholtz energy

(3) Entropy

(4) Enthalpy

The order of low temperature
could be obtained by helium
dilution refrigerator is

(1) 100K
(2 10K
@ 1K
4) 102K

A system consists of three
identical particles localized in
space. Each particle has two
states of energy 0 and . When
this system is in the thermal
equilibrium with a heat bath at
temperature T, its partition
function is

(1) z=1+ePe+ g2Pe 4 ¢-3be

(2) z=1+ 2ePe+ 2¢2Be 4 ¢3¢
(8) z=1+ 3ePe+ 3e2Pc + g3b¢
(4) z=1+ 2ePe+ 3e2Be + ¢3Pe

For a diatomic ideal gas near
room temperature, what fraction
of the heat supplied is available
for external work if the gas is
expanded at constant pressure ?
1)1

(2) 2/3

3) 3/5

@) 217



91. TH 3 I¥ & ¥ p, §AAA M T

92.

93.

e TOR TN o, R | 9 P W FT
gt C, @ C, T wohr & wwarf
g:

oMP
(1) Cp -C, = —p

oaMP
(2) Cp -C, = 3p
3 MP
po

@) C,-C,=

Ffor! fafeor &1 St gve v a
ndff T & qEaT @ | Fein @ -

1) 1/2

@1

3) 2

(4) 4

31

91. A solid object has a density p,

92.

93.

mass M and coefficient of linear
expansion o. At pressure P the
heat capacities Cp and C, are

related as

o MP
p

oM
3p

3MP
po

3 acMP
p

) E e

'ﬁ

@ C,-C,=
@ C,-C, =

@ C,-C,=

The ratio of the adiabatic to the
isobaric coefficient of volume
expansion is

@ v

2 y-1

The energy density of the black
body radiation is proportional to
ntk power of absolute
temperature. Here n is

(1) 1/2
@ 1
@) 2
(4) 4



94.

95.

96.

97.

0 K W saeeia g %1 wff wam feam
g -

® pe=(33)
@ pr=(2 %
@) pF=@ ;;N?v ]uahz

@ pp=(3 n%]mh

fedt o gro feeft v e #
FHelld () THT BT I FATT(Ah!
Tiferar <t el uTa % A @ | 781
ng-
D1
@2 2
3 -2
4 -3

B-fmisaiww ETE + dE %
ey FAICH ST T e FHIIATA
% -

(m — HIT BT GFAH)

6} ml2E12

(2) m3/2E12

3 ml2E3/2

4) m3/2E3/2

A S 10 Hifgwd (@) qwm
100 v | f=R e | =gar
e fyamr & fore log Q 2 -

1) ¥
2 23
(3) 145
(4) 230

i — S— i ———— T——" T W] T — ———— T— —
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94.

95.

96.

The Fermi momentum for an
electron gas at 0 K is given by

(1) pg= @ %)211
@ pp= (%}mh

3 N 1/3
&) pp=(§n—2v) h2

@ pe=(5 %)%h

The fraction of the time spent by
a system in a macro state is
proportional to ntt power of the
thermodynamic probability of the
state. Here ‘n’ is '

(1 1
@) 2
@) -2
4 -3

The density of quantum states in
the energy range between E and
E + dE in three dimension is
proportional to (m — mass of
particle)

(1) m1/2E1/2
2
3)
4)

m3/2E1/2
m1/2E3/2
m3/2E3/2

Consider 100 molecules and 10
cells of equal energy. log Q for
least probable distribution is

(1) zero
(2 23

3) 145
(4) 230



98.

99.

100.

101.

de-gadn wiferh §, TaRhw
g

(1) WeF TR BT R |

(2) TRUTEAS AU YHTHS B GHal 2 |
(3) T TS Tl & |

(4) SEYARAR

T q9 R HHiAH N9 ¥ Jaer v 2
-

(TF—tF'ﬁm)

(1) T=Tg

(2) T<<Ty

3) T>Tg

4) T>>>Tg

WIS RMAU T < Ty W, C, =
3/2
ANk(Tl) ;AT AT AR -
B

(1) 9.32
(2) 6.21
3) 3.74
(4) 1.93

T g | haer S bl € | afe d wu i
yaen d9  (RfEw) § dewEw-
Hicesia AT F IFER X alwi A
YT AG-AFAI FifegH ¥ Y b
¥ =afem e 51 wshd & | 9&f U
X/Y 2-

1) 13

@) 3/2

3 3/1

4) 2/3

R R S —

w
w

98.

99.

100.

[y
(=}
ok

In Bose-Einstein statistics, the
chemical potential

(1) is always positive.

(2) may be positive or negative.
(3) is always negative.

(4) is always zero.

Condition for a fermion gas to be
strongly degenerate at
temperature T is

(Tp — Fermi Temperature)
1) T=Tg

(2) T<<Tg

@ T=Tg

4) T>>>Tg

For a Boson gas at a temperature

T 3/2
T <Tg C, = ANk (T_B) , here

value of A is
1) 9.32
(2) 6.21

(3) 3.74

(4) 1.93

. A gas has only two particles. If

these particles can be arranged in
three phase cell according to
Maxwell Boltzmann Statistics in
X ways and in Y ways according
to Bose-Einstein Statistics. The
ratio X/Y is

1) 1/3

2) 3/2

3) 3/1

4) 2/3



102.

103.

104.

I fafeptor St omed 7.54 x 10716 T4
J/m3 B, @ aw 300 K W HOwH
fafpeor 1 g @rm -

(1) 6.09 x 1076 N/m?2

(2) 3.05x 10~ N/m?

(3) 2.03 x 1076 N/m?

(4) 1.52 x 1078 N/m2

w2 de ¥ arpai @ ke e R ¢
YOI o Th Y] GRT 1§ TFhT T8 (Y
I <t WTiehaT & -

(c-fsnf= #1e)

1) eth

(2) o2t

(3) e—t/21:

4) e t4t

= ¥ @ ) 91 39 weA! afa & fag

I AE R ?

(1) g1 =1 T faga 1 T
21

(2) HH WA & 59 § Tg T SATG
W (FES) B R |

(3) wet nfer 2 ITHER & HUIN F A
Aitra T Bt 2 |

(4) P fae wi k™ @ 78 iy
giafda g A |

102.

If radiation energy density is
7.54 x 10716T4 J/m3 then pressure
of black body radiation at
temperature 300 K will be

(1) 6.09 x 10~ N/m?

" (2) 38.05x 10°% N/m?2

103.

104.

(3) 2.03 x 10~ N/m?
(4) 1.52 x 10~ N/m?2

For a gas consisting of a large
number of molecules the
probability that a molecule does

- not suffer a collision upto time t

is (t-relaxation time)
(1) et
Q) e2tr
(3) e 2t
(4) et

Which of the following statement is
NOT true for Brownian motion ?

(1) The law of kinetic theory of
gases are applicable to it.

The motion is more
conspicuous in a liquid of
lower viscosity.

@)

The Brownian motion cannot
be observed with particle of
large size.

3)

The motion is modified due to
the shaking of colloidal
solution.

“



105. 5t Aa & fow @ fomr &1 s | 105. Coefficient of self diffusion for a

106.

107.

HATIATA & ~
(T-am, P-qTe)
(1) TPY2
(2) T3/2 P1/2
(3) T3/2 P1
(4) TP

o v g o T @ el X T Y
s Ot &1 3 2 ¢ 1 2, § fawea
BT 8 | X 9 Y <t TR Bt
AR -

(1) 312:1

(2 1:213

(3) 212:1

(4) 1:318

TG a1 o 01 Y Ifey IfReram w2
ot kAN X, @ X, § | arfufen

*H + 2H — jHe + Q # 3cafSia 1 Q
foreeft 2nft 7

(1) 4X; +X,)

@ 4(X,-X)

3 2(X; +X,)

) 2(X3-X))

106.

107.

gas is directly proportional to

(T-Temperature; P — Pressure)
(1) TPL/2

$)) T3/2 pl/2

(3) T32 p-1

(4) TP1

A nucleus at rest disintegrates
into two nuclei X and Y having
velocities in the ratio 2 : 1, the
ratio of the nuclear radii of X and
Yis

(1) 3121

(2 1:218

(3) 2V2:.1

(4) 1:313

The binding energies per nucleon
for a deuteron and an a-particle
are X, and X, respectively. What

will be the energy Q released in
the reaction ?

’H+2H > JHe+Q
(D 14X, +X,)
@ 4X;-X))
B 2X; +X))
4 2X,-X))



108.

TRt A @2 B i &7 ol A B
U E, § | s B % @ e
TR g TF A T 4 € 1
Horge whF & T § E St e ot
3 @ E, 7 E, T TR § T THN
gEfRa g -

(1) E,+E=3E,

2 E, =3E,

(3) E,-E=3E,

4) E,+3E,+E=0

109. YeaefFea & 5t 225Ra § TN Bt

110.

111.

206Pb W AT Bl &, H Ao o T
B HUT} ! HEAT R
(1) 3aTAT6B
(2) 4aT5p
(8) 5oqU4p
(4) 6aTA6H

e i 2 9 @ T g 7
1) ?H?RITZHe

2)
(3)
4)

30 30~
Pau T Si
15 14

238U a< 232Th
92 90

197

198
Hg @ = Au

80

e 3 & v Tifves w1 R o @ T R 7
@ Yo

8
@ *ca
3)

20
885
@

38

208
- Pb

|
|
|
|
|
|
|
|
!
|
I
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108.

109.

110.

111.

The binding energies of the nuclei
A and B are E, and E

a
respectively. Three nuclei of B
fuse to give one nucleus of A. This
fusion process is accompanied by
release of energy E. Then E,, E

are related to each other as
(1) E,+ E=3E,

2) E, =3E,

3) E,—E=3E,

4) E,+3E, +E=0

The number of oo and B particles
emitted during the radioactive

decay chain starting from 28286 Ra
and ending at 28026Pb is

(1) 3aand 6P

2) 40and5p

3) 5aand 4 p

(4) 6aand 6

Which of the following forms a
pair of isotones ?

(1) 3H and 3He
30 30Q:
(2) {;Pand ] 41
238 232
(3) "5 U and ‘gf'Th

198 197
4) 80 Hg and g Au

Which one of the following nuclei
does NOT have zero spin ?

@ Yo
2
(3)
4



112.

113.

114.

A T T=AT H1 UF TR E St &1
o YT el HLaT @ | Icfed A
=) e HAl AT R -

o k=(zA)x

2) K= (%) E

3) K=%

4) K=%

&a
P. p- &

™

A
Z+1M

Q. B+ &=
R. so9
TET
(1) S P
(2) PaarQ
(3) QTR

(4) aftd_i P, Q@ R

A A
ZM > Z—1M +2m,

A A
gM >~ M

y TR @1 s EuROr TN
FHIIR 8
(1) Z3%
Q) Z%%
() Z1%
(4) Z°%

e e e e 1 e i Pt e read
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112.

113.

If a nucleus with mass number A
emit a a particle of energy E, the
kinetic energy of the product
nucleus is approximately

1) K= (ﬁ) E

@ K= [%J E

3) K=%

4) K=ATE

Choose
conditions.

codes for  correct

Condition

A A
M >, M

Decay
P. B~ decay

Q. B* decay
R. Electron
Captured
(1) only P
(2) Pand Q
3) Qand R
(4) All three P, Q and R

A A
ZM > Z_1M +2m,

A A
M >~ M

. Internal conversion coefficient of y

rays is proportional to
1 z?
@ 22
@) 7!
() 2°



115.

116.

117.

118.

ggeUd § A @ % WE § =Yg
T NN % 21 ) TRl T E -
(1) 70%

(2) 60%

(3) 50%

(4) 30%

gebran favra 3@ whw feam < R
(et & yrafera arel 8)

(1) V=-V,exp (—Er) ;
@ V=- V§ —‘exp'g_ %)
R
® V=Vt

(4) V=-V, R exp (+ %)

Fret- AT g g 3 I S
# gEuE T | ol @ TR
wefdla gt & -
(1) E, < A28

@ E, o« A8

®@) E, «Al3

(4) E, < A3

AT i Nfawq H TR0 HE I
% HT A TR A=A AE,, G
?

D @l+1)%

@2 @l-1%

8) 2s+1*

@ ©2s-1)%

— ——r—— i — ——— — T—! S— V— —
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115. The probability of finding the
neutron and proton within the
range of nuclear force in deuteron
is about
(1) 70%

(2) 60%
3) 50%
(4) 30%

116. Yukawa potential is given by
(symbols have their wusual
meaning)

(1) V==V, exp (ir)

2 ve_y, =EE

=e] L

R
@ V=-V,3,
(4) V==V, R éxp (+ %)

117. The dependence of surface energy
on mass number in semi-
empirical mass formula is shown
as

(1) E, o< A28
@ E, o« A3
(3.) Es oc A3
@) Es oc A2/3

118. The observed level-spacing AE,

due to spin-orbit interaction in
shell model is proportional to

Q) @i+1)

@ @l-1)

B) 2s+1)

4 @2s-1)

40



119.

120.

121.

Tt @ REver Hiad & -

(1) %2 10

Z
2) FZ 12

2
3) ZXz 15

3
(C)) ZX?. 15

o Frem, fed o Ndm o e
i e g sem § e e
=i & % e aiEsn (g k)
T & 1 TG AT R -

(1) &eTH

(2) RUTHS

@) T

(4) -TCHS I RS B Thal & |

i @ § T 56Fe @ 235U o
T R ¥fa Yfee TEE s et
AT 8.8 MeV & 7.6 MeV @ uedt
R m ge s g -

(1) Tivhia it 6t 3rea woe wpfa
(2) T st hi wfew sl

(3) iR st <1 wrshur fondean

(4) FAT™ S B I WA TH

L — T ———— — —— — —
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119.

120.

Condition for
spontaneous fission is

symmetric

(1) %2 10

Z
2) EZ 12

z2
- >

A..15

3

3
4) ZXZ 15

The quadrupole moment of a
system in which a proton is
circling a spherical nucleus
having equal number of proton

and neutron is
(1) positive
(2) negative
(3) zero

(4) may be positive or negative

121. As one moves along the line of

stability from 56Fe to 235U

nucleus, the nuclear binding

energy per nucleon decreases

from about 8.8 MeV to 7.6 MeV.

This trend is mainly due to the

(1) Short range nature of nuclear
forces.

(2) Tensor nature of nuclear
forces.

(3) Spin dependence
nuclear forces.

(4) Long range nature of coulomb
forces.

of the



122,

123.

124.

y for seoeie & atfafea & SR
it &1 frga-gehE &4 =S
Faiow R oft 2 wehar R | A Ae T
Ay U8 TrEh & o e T sagH Al
T BIEH % IoqSH hl TIehard &
R e § &7 it ot miwdT (L)
3_
(o-3TaTeR aREd T[oTieh)
1) k=ky(1+a)
@ A=A, (1+a)
3) l=?»y(1—a)

}“e
(4) A=73" +a

Ay

TR SFR-Tifrehr fava i v, T
TN 1, WE H AFAHR FI AAT T
X A Frea wwgareh -

(1) ryv,

5

!
(2) ro 2 VO

3 rngé

(@) ryvy2

At TS & AaTwe R HfR 2 -
(1) 102
(2) 1078s
(8) 10715
(4) 10730g

122.

123.

. The

Beside y-ray emission,
electromagnetic decay of an
excited nuclear state can be
accomplished through internal
conversion. If Ae and Ay are the
probabilities of emission of an
electron and emission of a photon
respectively in such a decay. Then
total probability (A) of the decay
of the excited state is (a-internal
conversion coefficient).

(1) A=A, (1+0)
@) A=A, (1+0)
3) X=xy(1—a)

@ A=22
4) A=7 +a
Ay
Assuming that the deuteron-

inter-nucleon potential is of
rectangular well type with depth
v, and range r; the radius of

deuteron is proportional to
(1) ryv
1
2 TOA Vo
3) l'oVéé
(4) ryvy?
order of life
compound nucleus is
(1) 102
(2) 1078s
3) 1015g
(4) 10-30g

time of



125.

126.

127.

128.

V =1 &1 qiE g 235U Tiftrs @
THET & | AfER aREs Faad @ -
(1) V1%

Q) Vs

(3) Vi2g

@) V123

ZBeﬂTﬁ-ﬁW%—

(1) 13 9FETH AT 13 TREAFS &
(2) 13 9TATH TUT 14 SE3AFH Q
(3) 14 9T AT 13 SIS A
(4) 14 AYFHF TUT 14 SAT6 A

Fr=fafea @ @ 9 a1 fomam-Fffen
Y 1 9 e g 2
(Ifiepl & T Y §)

I;+B+S
M ¢="—75—

I,+B
@) ¢=—"75 +8

B+S
3) ¢=I3+ 2

I.+S
32 4

@ ¢= B

AP At +n > X+ 20 X H
afEm we, fafEar aur srsaifem =1
i T HA: & —

@) b

@ 0,0,1

1
(3) 1’ O, 2

@ 0,1,3

A St b s — SE—— W T— V— o — S ———t
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125.

126.

127.

A thermal neutron having speed
V impinges on a 235U nucleus.
The reaction cross section is
proportional to

1) v1

@2 Vi

» (3) V1/2

(4) V—1/2
ZBe nucleus consists of

1) 13 upquarks
downquarks.

2) 13 upquarks
downquarks.

3)

4)

and 13

and 14

14 upquarks and 13
downquarks.
14  upquarks

downquarks.

and 14

Which of the following is a correct
representation of the Gell-Mann-
Nishijima relation ?
(Symbols have
meaning)

I;+B+S
W) =g

I,+B
2 ¢= P +8

+

@) ¢=I3+ - 2 -

I;+8
4) 6= 9

their wusual

+B

. In reaction it + n > X + Z° the

Baryon number, strangeness and
third component of isospin of X
are respectively

1
(1) 19 192
(2 0,0,1
1
@) 1,05

1
(4) 0’ 1’ 2



129, e FEHAGRATE afed d9 T FR,

130.

131.

132.

fafma 2

(1) & |G B
(2) Ufeia®
(3) A HI

(4) AL HT

e C TR AV FHE TR B
o, ACHFIY PR f=aa
H ot Faien ST & faeg € sge ¢

(1) FE&W

(2) T=HI
8) fafsman
(4) A= T

Teh AT ThISs &1 1000 V fava @
A o SaT 2 | 2 x 108 3R IW
I~ B A o HU F [ORA & HRY
a1 e fonaw fawrd gem ¢
@Gt Tt 50 pf B)

(1) 3.2x105%

(2) 4.8x 105 %

(8) 6.4x10°%

(4) 12.8x 105 %

I MR g (GM) TRE F1 e
quY T 8, T R Y garar & —

(N — 7o # 9fy e Jal el i
HEHT, n Tfd YHUE M)

1) n=uN

) n=%—1
@) n=nt+1
4 n=1-nt

129. Weak interaction take place due

130.

to exchange of

(1) Gauge Bosons
(2) Graviton

(3) Meson

(4) Lepton

If C operator represents charge
symmetric transformation, then
which one of following quantum
number will not change sign
under the action of C ?

(1) Charge

(2) Spin

(38) Strangeness

- (4) Lepton number

131.

An ionisation chamber is charged
to a potential of 1000 V. By what
percentage its charge would
reduce in passing an o particle
producing 2 x 10° ion pairs ?

(Its capacity be 50 pfc)

(1) 3.2x10°%%

(2) 4.8x10°%

(8) 6.4x10°°%

(4) 12.8x105%

. If t is paralysis time of a GM

counter, then efficiency of counter
is (N — No. of ions enter per
second in counter, n — counts per
second)

1) n=1N

@ n=%

@3 n=nt+1
4 n=1-nt

-1



133. T Al IE § A9T & A9 Q r

134.

135.

g0 W o farg w forge & ) oftoran E
CUCICIE £

(Vo IMifa fava=r & @1 a T b
I T AT Feiet i freamd ¥

(1) E,=V,log, &)

Wew =* § ndff Toft H T n A
Xeff w3 worgandt 2t & | 7t X & -
(1) 1/2

2 -1/2

3) 2

(4) -2

TOEm MRE § 20 keV S I @ |
yrm 3fas 32 V. I B o
Sieedl R AT et | o7 3 v gl
g (FWHM) 4 keV % | 7iftm =1
wiorwra fdem & - |
(1) 5% |
@) 10% i

|

|

3) 20%
4) 30%

133.

134.

135.

The electric field strength Ein a
proportional counter, at a point
distant r from the axis of cylinder
is given by

Vo the applied potential
difference and a and b are radii of
inner and outer electrodes)

(1) E.=V,log, [‘2’)

is

VO
@ E=ji )
| Vor
@) E,= log, (b/a)

0520

The length of nth tube in linear
accelerator is proportional to Xtk
power of n. Here X is

(1) 1/2
2) —1/2
@) 2
(4) -2

In a scintillation counter a y-ray
peak of 20 keV energy is observed
at a pulse height of 32 V. The full
width at half maxima (FWHM) is
4 keV. The percentage resolution
of counter is

1) 5%

@2 10%

3) 20%

4) 30%



136.

137.

138.

139.

zemE M, @& L, @0 T au1 A&
Q $ AUR TR A b ATHE H
ST GO p, Y e g

(1) ML2T-1Q2 (2) LTQ!

(3) MLQ2 (4) LTQ*?

afwia=) +k b=2i+3j- 5k

)
2)
@) bERmiAR)

(@) b $ifwda iR

< gt &1 @ (TR fig) i g
FafRAd B | S Fh HLA HT S0 20° ¥
TR I R W T AGY TOHEGS Bl
afteTor i seeran foheg TS | TS
B ST} | S A I IO YT —

(1) 90°

2 60°

(3) 70°

(4) 80°

W¢=x2—2xy+z2$TﬁF§
2,1, 1) RERAA = 1 — 2+ 2k Hi
fesn & Ao & -

1) 2

2) 4

@) 6

4) 8

136.

137.

138.

| 139.
|
|
|
|
I
|
|
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In terms of the basic units of
mass M, length L, time T and
charge Q, the dimensions of
magnetic permeability of free
space p, will be

(1) ML2T-1Q2 (2) LTQ!
(3) MLQ2 4 LTQ!
For vectors

a=5+k b=2i+ 3j- 5k and
= 3'\— ]/; the vector product
(B) X ?) is

(1) in the same direction as e

I ol

a X

(2) in direction opposite to s
(3) in the same direction as b

(4) in direction opposite to b

Two vectors lie with their tails at
the same point. When the angle
between them is increased by 20°
their scalar product has the same
magnitude but change from
positive to negative. The original
angle between them was

(1) 90°
(2) 60°
(3) 70°
(4) 80°

The derivative of the function
¢ = x2 — 2xy + z? at the point
(2, — 1,1) in the direction of vector
A=i-2j+2kis

(1) 2

2) 4

3 6

4) 8



140.

141.

142.

143.

T Rl
ﬂfzqq[l 2 5]@@%(&)%
2 4 8
(1) 1 ()
@ 2@
(3 3 (™)
(4) 4 @R
a 30
A A= |38 2 0}%?&31131"?
001
A 1quT -1 8 | e A AA & ?
1 2 Q) -2
3 5 4 -5

JThHE GHIH y" + 3y + 2y =43 +x
(1) v HIfe gaama g

(2) U Hife IraHETd GHiEHT

(3) Tedta Hife wwema wefieto

(4) fada =ife e g

ASTg g% P_[x] % fou wTela wwry
g |

D) P-1)=D"P (1)

(2) nP,_;(x) =Py(x) +x P, _ (%)
@) P,®=P,_,

(4 P()=1

140.

|

141.

142.

I
l

] 143.
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The rank of matrix
1 P38
1 2 5 |is
2 4 8

(1) 1 (one)

(2) 2 (two)

(3) 3 (three)

(4) 4 (four)

Two of the eigen values of the
matrix :
a3 0
320

|
001

are 1 and —1. What is the third
eigen value ?

1) 2
3) 5

2 -2
4 -5

The differential equation
y'+3y' +2y=x3+xis

(1) First order homogeneous
equation. "

(2) First order inhomogeneous
equation.

(3) Second order homogeneous
equation.

(4) Second order inhomogeneous
equation.

Choose wrong relation for

Legendre polynomial P_|[x]

(1) P, =P (1)

(2 nP_, () =P, (x) +xPy_; (%)
3 P_(®x)=P, ()

4 P()=1
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145.

146.

147.

Jy, (n/2) TR -

(3, I W2 (3ATR) 1 e o R)
1) 1=

2) 1 ()

3) 2/n

1'52
@5

THTEE TgIS B U1

H (1) = (-1)%*‘% @) & weRia
2 178t A9 B % aH o € -

(1) A=2,B=2

2 A=2,B=3

3 A=2,B=1

4) A=3,B=2

AT THHRNT xy" + (1 —x)y’ +Ay =0
HEATH 2

(A = Frare)

(1) 9 HTHhA THIHT

(2) TS THeT GHIHT

(8) TR ITHeA FHHT

(4) AT TR THIH

A f(x) = x2, ~n < x < 7 @ HeH
R Soft 3 7Tk a, it
(1) 0@
(2) =2

72
® 3
3
5|

@

144.

145.

146.

147.

The value of J1, (n/2) is
(Jy;is half order Bessel function)

(1) Zero
(2) 1 (one)
@) 2/n

2
@ 5

Rodrigue’s formula for Hermite
Polynomial is given by

H (x) = (—1)“e"A % (e"‘B ) Here
values of A & B are respectively
1) A=2,B=2

2 A=2,B=3

B A=2,B=1

4 A=3,B=2

The differential equation

'+ (l-x)y' +Ahy=0

(A = constant) is called as

(1) Bessel differential equation
(2) Hermite differential equation

(3) Laguerre’s differential
equation

(4) Legendre differential equation

Let f(x) = 22, - < x < =, then
coefficient a, in Fourier series of
the function is
(1) O (zero)
(2) =2
2

n°
® %
3
=~
@ %



148.

149.

150.

f(t) = t sinbt T ATATH TG & —

2bs
s? + b2

(1)

2b
@ 74

@) (b-9?

RETaEh @i B f(t) =0 (t <0 %
fom) @ £(t) = Ae™ (¢ > 0 ¥ )
ERA TR 1@ FIRAT | (A > 0)

AL +iw
o 22t

1
n (A + iw)

(3)

4) \/— (A +iw)

ﬁﬂﬁaﬁwaﬁzlﬂﬂTzz%m@
T g | . \
(1) lzy+2z5] <z | - |zl

() 12y + 251 < |2g] + | 24|
B lz;+z,| = |2;| + |2,]

(4) lz;+2z5] 2 |z;| + |2,]

|
l
|
l
|
|
|
|
|
|
|

148,

149.

150

The Laplace transform of
f(t) = t sinbt

2bs
s? + b2

2bs
§2 — b2

b+s

(1)

)

®
@ (b-s)?

Find the Fourier transform of
exponentially decaying function
f(t) = 0 for t < 0 and f(t) = Ae ™ for
t20.(A>0)

AR +iw)
==

A\ —iw)

G ==

A 1
3) T A +iw)

4) _\/— A +iw)

. Choose correct relation for two

complex numbers z, and z,.

(1) Iz, +2z5l <lz| - |2,]
@) |z +25l < |z + |2,]
(3 lzy+z5l = |2,| + |2,]

@) lzy+ 25l 2 |z;] + |2,]
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T %1 & feTT @™/ SPACE FOR ROUGH WORK
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