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1. Which of the following is an analylic
function of the complex vanabie
Z=x+lyinthe domain|z|<27
(A) B+x—iy)7

B) (xeiy-1)"
(©) (1+x+iy) (7~x~iy)®
(O) (1=x—igy* (7-x—1iy)?

16z
(z+3)(z-1°"
the residue atthepolez=11s
(A) 6 B) 3
(C) 12 ., (D) ®

2. Forthe function 1(z) =

3. The generating function

Fix D=3 POt for the

n=0

Legendre pnlymmlals Pn{nj j;
Fix. ) =(1- 2xt+t*) mvalh-of
ZEVL.

A -1

4. A vector perpendicular to any veclor
that lies on the plane defined by
X+y+2=51is

(A) P+]

B) j+k
(C) i+]+5k
(D) i+j+k

Ax

5. The Taylor expansion of the lunction
In{coshx), where x is real, aboul the
point x = 0 starts with the following

(A) '%1”%1” :
(C) -112’ o&

é The value nf HAU] is

(A) 12 f 6
(C) 24 tDi 18

7. Consider an anti-symmetric tensor P,
with indices i and | running from 1105.
The number of independent
comiponents of the tensor is
(A) 5 B) 9
(C) 10 (D) 3

8. The unit vector normal to the surface
x2+y?—z=1atthe pointP(1,1,1)is

A) i+j+k ®) 2‘4
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(A) (B+x-ly)7

(B) (m-rfq}}‘i
(C) (1+%x+iy) (7-x—iy®
O) (1-x-iy)*(7-x-iy)*

16z :
T e
gd z =18 Hafme @
(A) &
(C) 12

3. S e i AU

2 ﬂz} —

B 3
(D) 9

Fix )= 3. P " gy

R0 P (), Fix, 1) = (1-2xt+ )
2 AR P,y (1) AR

A) -1

lB} +1

92- '
(D) +/é

4. ﬁ%sﬂnﬁn%mmmmwﬁ*
@H&Tmmﬁ x+y+z=5 F =9
# wreta e & | TR gAH @ FAa 8 7

(A T+]
B j+k
(€) T+]+5k
(D) T+j+k
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(©) 24 (D) 18
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9. The solution of the differential 13. The eigen values of the matrix
Nlﬁﬂm%=lzmﬂhthﬁinﬂm 111
condition x(0) = 1 will diverge : : : are
lowards infinity as 't tends to :
(A) 1 (B) 2 (A) 0,1, 2 L
1 D ' (8) 0,0,3 y
© O w e |

10. Which of the following functions O) -1,1.3

cannot be the real part of a complex 14.
analytic functionof z=x+1y ?

(A) *Py )
(B) »2-y2 . (A) x+2y 12
(C) x%-3xy? +2y+2=12
(D) 3xy-y-y +2=0
e X+y+2=7
11. The Fourier transtorm of the & W
Comhmamunmfdumnmw
detivative of the Dirac E-—furu:lpm. ¢ : Soatoir 12 =1 w ﬂm arigin. The!
namely §'(x), mpmpommaa m* o |
(A) 0 ®4 '.-"‘ integral {f(z)dz over this contour is
ink o), K (A) +im
(C) sin @ é_,_k %o
12, ce tr (C) zero
(D) 2in

16. K A and B are constant vectors, then

() zor0
(B) +1-e @) =2
C) 1-1:e” (C) AxB
© Ft-e’) © T

Ax »
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(A) O
B8) 1
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12.

{A] %Fe-T

(B) ;l’ +1-o"
(C) t-1:e"
(D) %t’ﬂ -e7)

Ax
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(111
13. mmﬁaﬂ&mu : :lhﬂ
A) 0,1,2
®) 0.0.3
© 1,11
D) -1,1,3

14. FIHTE xyz=8F1(1,2,4) W

*E ;
\ 4

(&) x+2y+4z=42 )
(B) 4x+2!m+z-%
©° i-rﬁﬁhn
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(A} +in
(B) —in
(C) X
(D) 2
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B) A-B
(C) AxB
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17. W A=yzi+xz]+xyk thenintegral 21. A constant force F is applied to a
- relativistic particle of rest mass m. If
i""‘” (where C s along the the pariicle starts from rest at 1=, its
perimeter of a rectangular area speed after a time 't is
bounded by x=0,x=aandy =0, (A) Fl
y=b)is m g
1 . i
W) F@+0) (@) nfa®+b%) &) c(1_ a-,,i:} 4 |

() =@a’+b") (D) zero

LR {0
©  dx 2 4
18. Giventhattheintegral | ———=—,
p & 4 2Y
(D)
= dx
lhavuimﬂfaf[ E*YP'}? lan for a simple
% _ d |l.lmi5whf
4 1, W = s
e =3 (D) —-ﬁ@ Poisson brackel befivgen () and @
oy’ = H is
y & h 1
19, Latu(c.y)- 1+ei{'12~4?’)mmm (A) {0,63=1 @ ©0.0=—3
S analytic function f(z) of the 1
_xf-{lﬂy The © (0.0 “m (D) {i},ﬁ}:%
w N+ xy (B) xy 23. A particle is moving under the
©) v (D) y2-x2 action of a generalised potential
: 1+q
Vig.q)= . The magnitude of
20. 1t K }—-{ 0  TORS cnuir (i q ¢
%3, K xEd the generalised force is
Laplace transform of f(x) is 2(1+9) 2(1-Q)
EA] 5"23“ {B] sﬂ‘aﬂi {A] q’ (B) q'.‘!
c) s° (D) s%e™ q
(C) @ (D) T
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(A) %{33 +b%) (B) n(a® +b%) ) m
(C) =(a’+b") (D) A (B) c[!-a%l] ’
T Ox n e, W
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(A) Yxy (B) xy 23, e EEEiEd fBva V(9,9 = =
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(A) s> (B) s’e™ ©) 53_ ©) %
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24.

25.

Ax

Two particies of identical mass
move in circular orbits under a

central potential V(r) = 1:«2. Let I

and I, h&thaangularmnmta&nd
" rzbathemdunfmambim

raapecﬁveiy.lf‘:;=2.lhmlha
n

vafueuirzis

A J2
1

(B) 2

(C) 2

1

(D) 2

A particle of mass 'm’ nmm

bowl. ﬂ&nmr&mdww is given

hymaequaﬂon.:u—ﬂu"‘ +y7),

amﬂs!ant The
of the particle is

A __ml‘2 +r°¢° —gar®)

(B) %m k1+a’r’}f’+r’¢'2]
(C) %m P +1%0% + r* sin” 09° —gar’]

(D) %m[{“a’rz)f’ +0%9° -gﬂ.rz]

26. Two bodies of mass 'm’ and '2m’ are

connected by a spring constant 'k’

The frequency of the normal mode is
3k k
A Yom (B) (;ﬁ
2 1. (k
(C) am {DII!‘E; e

x Apanicfeoiunltnmssmweslna

potential V(x) = ax’ +x‘ , where a

and b are positive constants. The
angular frequency of small
oscillations about the minimum of

the potential is
(A) J8b
(B) Ba

(C) \(%
(©) E
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(A) J2

1
(B) 2
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2
FEPT ' U 01 2K o SR ©
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% 7| fagn 9, 5wl ‘2’ T{ﬂ?ﬁilﬂ:lﬂ_m
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~mtv“" d‘fif%aar )

(D)

(B) Ern [{‘t+ a‘t?) it +r2$2]
(C) -;mi’ + %9 + 2 sin” G¢° -garzl

() %m[¢1+sar":,f=+r=¢2_gae]

Ax
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26. o fEm ' @ ze 'm el
2m’ % 4 fie 92 gu d | g At 4

s
w

@ Von
27. s gft o . wﬂmwawrz\

S
vz U s S A U .
ﬂsamqaaﬁzzwn.ac?ﬁvﬁ
A Az dfra e e 8
(aﬁmf;:a.‘g%si 108 mis 8 )
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Y

W lA®
W
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28, THTE TEAM F U &Y favd
V[x}=ax’+:;2 i, sl a Mo

AT ST et & | B giol #il
UrefTe & %9 W %0 % A f wivfa

e
(A) /Bb
(B) Ba

?E

(C)

(D) J—



JDD-79/PGT- PHYS/TIER-IVX-15

29. The potential of a diatomic molecule
as a function of the distance r between

ummisgjmwwr}:-%+r%.
The value of the potential at equilibrium
separalion between the atom s
&
W - ® 2=
a? a’
© - @ -3

30. The annulus of mass M made of a
material of uniform density has inner
and outer radii a and b respectively.
Its principle moment of inertia along

the axis of symmetry perpendicular -"L.[,_ 9,

tha plane of the annulus is

(A) EMW=+HE1

8 %Ht{hg—a‘)' A

31. |t the Lagrangian of a particie moving
in one dimension Is given by

ng——v(:}manmmmﬁmh

3

(A) %w’ﬂf{xl (8) -;-;+Vtx}

ﬁ.ﬂ pI‘
© v @ Eevim

Ax

32 The Poisson bracket || 7(,|pl hasthe

value _
(A |rllpl (B) 7-p
(c) 3 (D) .1

33. A 7° meson at rest decays into two
photons, which move along the
x-axis. Thay are both detected
simultaneously after 10.seconds. |

Transformation Q.= cos(Bp),
P = g° sin(Bp) is canonical for

{A}. a=2,f==
B) a=2p=2
{C] a= %1 p=2

(0) a=5b=3

35. Two particles each of rest mass r
collide head on and stick togethe
Before collision, the speed of eac
mass was 0.6 times the speed of lig
in free space. The mass of the fin

entity is

2m
w 5 ®) 5m
© © %
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ap. i EsE 7] pl waEd

(A 171Ipl (B) ¥p
e 3 (D) 1

33, U% n° WEA o0 e @ 9wk
AT A B, A x 9 T w0 # )
10 B%2 & 9= 4 =M1 uw Ay fRar
Tsd & | U e & B % s
a1 39 | v wier 36t fadn B
2108 2 Rasit i '
EIRE Lok

35, Taum z=mm m & 21 %0 & 5

T U 3 @ fau e § | 7@
% ueel F 2 H WA FEE w6l e
W A H 0.6 T ot | T
o & sifem s

(A)

(C)

(B) 5m
5m

0§ o

(D)
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36. A solid eylinder of height H, radius R

and density p, floats vertically on the

surface of a liquid of density Po, The
cylinder will be set into oscillatory
motion when a small instantaneous
downward force is applied. The

frequency of asclllation is

A el

(B)

E?rlfz'g:

(€)
@) T Vu

The Hamiltonian of asirrpla pandulu |
consisting of a mass ‘m' attachéd!
a massless string ui.ﬁ?mihl!r

2
H= gﬁ+wfm91.nrt.

igh s Lagrangian then the
=

fA; 2, sin

(B) '—fg Py sin®

(C) %F&, sing

(D) ‘—fﬂ P, sin(20)

1P 0 0 OO 0 0 O M

38. Two bodies of equal mass ‘m' are

connected by a massiess ngid rod of
length [ * lying in the xy-plane with
the centre of the rod at the origin. If
this system Is rotating t the z-axis
with a frequency o, mﬁgutar
momentum is

miam > mlﬂm
(C) 2mlw mi%w
A plan Qs m and angula

moves in a circular orbl

__ ulanﬂal Vir) = — . where ks
constant. If it is S!ighll'f perturbe

radially, the angular frequency ¢

radial oacﬂlahumrbr
@ omk
(A), _LS" (B) L
2 mik* .
o Z¥ g Ao

A particle of unit mass moves alol
the x-axis under the influence of
potential V(x) = x{x - 2). The partic
is found to be in a stable equilibrit
at the point x = 2. The lime period

oscillation of the particie is
3

(A) 2 ® 5

© = o 3
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37, AR ‘'m' T O T e o eea

%1t g fawia o) an A e
a3, 5 H=-FL PL ol ~0os) o

am%mﬁ%ltm = FHE

(A) ‘g--"ﬁ. sin®
B) fg P, sinf
(©) igpﬁ sin®
©) '_f.“. P, sin(20)

Ax
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@ ST % A 2 - 3 ¥ TS
AT B, T HIVY AT B

miw mi/ Wf‘ﬁx‘ b
(A) (B) ?"- 4
2 49"
© 2mio i

A ﬁfﬁmmmmmﬂ

& oftg srgf @ P
w = & ZF
©) JELT"R ©) ﬁLT“E

40. G FEHIA 1 U 0] -3 o ard v

V() = x(x ~ 2)% % =1 &1 awd a1 # |
Fwa feara it g x = 21 faag wem
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41. Four equal point charges are kept

fixed at the four vertices of a square.
How many neutral points (I, e. points
where the electric field vanishes) will
be found inside the square 7

(A 2

B 1

(C) 4

(D) 8

42, Consider a solenoid of radius 'R’ with
‘N’ turns per unit length, in which a
time dependent current | = I sinmi

w?«ummnwm
of the electric field at a perpendic

distance r<Rfromthe axis of s
of the solenoid is

(A) lmuon'nrmml

2

A U

1

(C) —wrsinlt B

ﬂf’: i a force F is derivable from a potential
function V(r), where r is the distance
from the ongin of the coordinate
system, it follows that

(A) V.F=0
B) Vv=0
(C) VxF=0
D) viv=0

Ax

44, A magnetic dipole of dipole moment
is placed in a non-uniform magne

field . If the posttion vector of the dix
s 1, the torque acting on the dipc

aboutthe originis ~ *
(A) mxB ;
(B) ru{ﬁxﬁ}
(C) rxV(m-B)

Wh. V{K ﬂ
ACE In a region where |

" x,y] = 4™ 4 f{x) —3y” . Given
' that the x-component of the élect

field E, and-V a;aiqm at the orig
f(x) Is

(A) 4x? - 30
(B) 3x2-4e2
(C) ©

(D) 3e?*-5x

The magnetic field comesponding to t
z.7, 102

A=1Fx
vector potential s 'Y r’

a constant vector) is

-16-
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(B) 1
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(A) V.F=0

(B) VV=0
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Fix)®
(A) 4x2-3e™
(B) 3x®—4e>"
(C}y O
(D) 3e®*-5x
10

aﬁ!rﬁqu-EFxr +~r3-r % fem

T S iy 8 2 (e F o
fessci afn )




JDD-79/PGT- PHYS/ TIER-IVX-15

47, A plane electromagnetic wave has

the magnetic field given by
E{x.y.z.t} =B,,ain[tu+y)%+mt}ii

where k is the wave number and | ]

and k are Canesian unit vectors in x, y
and z directions respectively. Then the

average Poynting vector is given by
e8? (i-1)
() 2u, V2

B i
@ -2

-
©) nH !i ”

.@s. )
L ™

The spane—tun&ww of the
electric ﬁeldni a polarised
“space is given by

 amplitude, angular frequency

a.li:'r wave vector respectively, The
~fime average energy density

associated with the electric field is

1
(W) FeoEs

B) 5= Ed

€ &E;
(0) 2¢,E]

-18

49. The magnetic field at a distance F

from a long straight m.u&wlng ¢
steady current | is proportional to

R |
A 7 ®) gz
I © R
© 7 @ 7

with radius of inner shell ‘a’ and ou

shell ‘b’ are separated by wea
conducting material of conducti

o . If they are maintained al a poter
differance V, then the current fic

from one to other is
V.-V,

( )
Al 4
(A) nﬁﬁ_i}

_E {Vn"_ vb}
® o (a-b)

©) 4o Va=Ve)
&-3)

(D) ﬂ*{f,'_b}}
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Eanicl eR R TR

ﬁ{m ;r,z.!j:B,,sin[{x +y];%+mlJE.
HET FI: x, y AW z TR kam
Hem @ afn | j o k wEfme e
aftw 8 | 1 o aitgm e afen 2

cBf (i-]
(A) 2n, v2

c82 (i-]
o

cB? (i +1)

© 20

c8f (1+])

By~ g

@mﬁmmwmw

ﬂmmmmsﬁmmuﬁn

F O e

(B) eEp

C) = E
(D) 2g, E?

49,
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52. A plane eleciromagnelic wave
travelling in free space is Incident
normally on a glass plate of refractive

index g If there |s no absorption by
the glass, its reflectivity is

(A) B% (B) 4%

(C) 12% (D) 16%

53. The vector potential A duetoa
magnetic moment M at a point 1 is

—

il =
gi-.renbyA:T;’g— If M is directed

along the positive z-axis, the
x-component of the mgnaﬁc ﬁetd al

the point r is

am
(A —

‘An insulating sphere of radius ‘a'
carries a charge density

p(F)=pola® -r’)eos Bir<a

The leading order term for the electric
field at a distance d, far away from the
charge distribution, is proportional to
(A) d-! B) d2

(€ a3 D) d*

Ax

V0 0 0 0 0 e

55. Interferance fringes are seen at an

observation plane z = 0, by the
super-position of two plane waves
a,axp[i{i,.?'-mt}] and
Aa“ﬂ[*fin T ‘“I}l -#m'ﬁi

and A, are real ampli The
condition for kuarfemme maximum is

1 @1 *\ \"ln r
{H} {K, h J

5. \For a scalar function ¢ satisfying th
/" Laplace equation, V¢ has

(A) zerocurl and non-zero diverge
(B) non-zéfo cwitdndzero diverge
(C) zerocurl aﬁ' zero divergence
(D) non-zero curl and non-zero
divergence

When a charged particle emits
electromagnetic radiation, the electr
field E and the Poynting vector
§- -1 Ex8 atalarger distance r'
Ha
1 1
ﬂmnanﬂltawaryaagandl-;

respectively, Which of the following
choices for nand m are comect 7

(A) n=1andm=1
(B) n=2andm=2
(€) n=tTandm=2
(D) n=2andm=4




52. WA JEHI 1 ISHATA] UE GHAA
g <k i sardais § 3w
firem =iz woamnE: smfia a2

o2 fiens g Faeedt ot weme
ST 3 B A T v

(A) B% (B) 4%
(C) 12% (D) 16%

53. ek Avp mA FIwE feg 1w
uf&nﬁnai F 30 w0 fFmwn

A=

mﬁiﬂmﬂﬁl fg w Jahig i3
&1 x STTHA &

w

® 5

)

(©

54. fisul ‘o WU SR U ST
p(F)=pola® -r®)cos 0:r<am
= H ® | d g0 v HaEE s # o
WO R Iaty s Ea
TR i Ffw
ST 2 |
(A) ! (8) a2
(Cy d3 (D) d*
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55, @ wwaet @il A expifK, T - o)

ﬂmeaxplmiz-i'-mn]%gmﬁrﬁ \
B HTETFA GHAE 2 = 0§ EEAET 305
%1 2@ o wwd § | e WA, R A,
ot arafas R # | sirsar
e & foqe foufa 2

A (K, —Epi-f'=<2m+ﬂﬂﬂ@
(B) {EI ‘i:r]' r ,-—'-

® ?E“Tﬁﬂqﬁ%‘ﬂafﬂ’ﬁw
(C) = i 3t v fian
(0) sEtf i sl s i fiem

. I FaEted g ada

fauys syvan e &) sl s
2 fangdia & € sooifin afem

Eaiéxﬁr—ia‘lqp'r i et 4
m:f,;am;}%ﬁzmaﬁ%mﬂ
AFEE 0 mF R ad gaEd 7
(A) n=13H1 m=1

(B) n=23Mm=2

(C) n=13m=2

(D) n=23Rm=4
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58.

-

Ax

0. -

Consider an axially symmetnc
charge distribution of the form,

2

1
'ﬁ -
ptpc[fﬂ e " cos” ¢. The radial

compdnent of the dipole moment
due fo this charge distribution is

(A 2mpr; (B) ﬂPuf;

4
{D] Epﬂrﬂ

(C) po >

The force between two long and
parallel wires carrying currents
I, and |, and separated by a
distance D is proportional 1o

w

® "o

It lectrostatic potential V(r, 6, ¢)
in a charge free region has the form
V(r, O, ¢) = 1{r) cos @, then the

functional form of 1(r) (in the following

a and b are constants) is

@ et @ ared
;o)

) &+= (D) b

61.

D X @

2 o ),
(C) [-‘ﬁg) . ;

b

L Wy {! | u} = :% "r‘ntl}"'%uhlx}*-

For a particle in a one dimensional
box, the wave function is given by

wix) = Aaln[ ]D-:x-:L
=0 _:-:ﬁandx:-l.

5
EV o(x}

represents the wave functions att =1
If we make a measurement of ene vg

then the ing the
1 -

-Ehm will be

(A 0 ® 3

© 3 © 3

For a potential energy variation of the

form

V(X y,2z)=0r0<x<l 0cy<l, 02
= = ,averywhere else

the energy eigen values are given by

E=kfnd +n? +nd); nnyn,=1.2

3, e THEN

A knfﬁ (E] k-_—ﬁﬁ
{ ] 2"'_ M:.’

2 hﬂ‘
(C) knEpL‘ (D) ""m
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|
w

o 63 V(xy,z2)=01%r0c<x<l Dey<lL, 0<z<L
e = ;Eﬂﬁﬁ‘ﬂ?ﬁf
Vir, 8, a}-m}msu!ﬁ!t{r;m Prfrrn &, e R T o T
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64. Fora sphencally symmeinc potential,
the radial part of the Schrodinger
equation is given by
dR 2 un{ry e
aE it dr W Bt
F{r}]H{rj:ﬂ. The function F(r) is
given by

I+ 1) A°

-

W+

(B) *‘“‘ZF)'"

(C) -1+9H

(D) +Nl+NH

(A)

65. |n> are the normalized eigenkets of

the Hamiltonian corresponﬂnu
linear harmonic oscullator mb
Thus , \

Hin==E,|n :;.s’fﬁ'i;:jh;,in}:

A .

A+

%

[ 0 0 D A

66. In the linear harmonic oscillator
probiem the coherent state is given

byla>=N 3 C,|n>where|n>
n=012-

are the normalized eigenkets of the
Hmmmmcwba
n

(A) ® -

nl

o
1 1
_-ﬁ%mn. 'le ='2_my and

:.where a,,0, and o, are
Pauli spin matrices, <2|J, | 1> gives

1
(A) ';" _(B) .
1 4 D
(C) "E“ D) +in

B8. The wave function of a particle is given

by ¥ = T#nﬂh where ¢, and ¢,
are the normalised mgan funcli

yis

W DE @ 2oE
_..E‘

o B
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66. THfl wee A SR B Fetl gAY

el &) o0 wem fam e 8
5 Cyn>wel|n>

n=012.

efirseifomm & awrdga tnasan & |
@ F =W g

|@>=N
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1

RO B8 _»
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(€ +3h ©) +in
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69. If the perturbation H =ax, where ‘a’
Is a constant, is added to the infinite
square well potential
Vix)=0OforO<x=n

= m otherwise
The correction to the ground state

energy to first order in ‘a’ is
an

w = (B) ax
an
© 5 © 7

A particle in one dimension moves
under the influence of a potential
Vix) = ax% where ‘a' is a real

constant. For large ‘'n’ the quantised .,

energy level E depends on 'n’ as
(A) E,~n

B) E,-n"
© E,-n"
O E,~n2f

1 ol Byt o st e
“quantumstate of a particle in the
i 5 Smai potgﬁﬂal

. _'u"[;:, y)= %nw’{x%dy?}ls
(A) 2ka

(B) 3hn

© 3

— hin
2

0 ko

Ax

72. A particie of mass 'm' is confined in
the potential

Vix) = %m"’x“ for x>0

for x<0
Let the wave function of the ‘?artlde

= ab

be given by ‘P'“‘}:'U‘E‘Fu"*?% ¥

; The quantum mechanical operator for

the momentum of a particle moving
inanadi:rmaimisgiﬂ#‘b:}

d a
(A ® -ha

8 L
© iz O ~ZmaE

74. Ly, L, and L, are respectively the
x, y and 2 components of angular
momentum operator L. The
commutator [L,, L, L] is equal to

B nlz+2)
(B) 2inL,

© nls-35)
©) o©



69. IR FaEitg H = ax®, ==l ‘o' v&
sitgd m

w = .

© i _3_%
70. HMﬁﬁmﬁxﬁvh} = a8
%Mﬁm?ﬂ"ﬁ,aﬁw
mﬁﬁﬁt |ﬁ%.n,%m

ﬁ]ﬁﬂxmmenqﬁ_nimm%

1 9§69 W Em

(A) E,-n’

B) E,~n"

{C:I' Eﬂ"ﬂ%’

{’D} E -.nI]"j' p
?', ﬁm , .I--_\

U{! Y}:_{mz +4? ]ﬁmm

%Wézﬁmg

(A)  2hw

(B) 3w

(©) -gnm

(D) g huy
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72, FERA ‘6O 1 faea
v{xh%m?": for x>0
=S for x<0

v

Vo st \yy FEA : TTHTE 122 30 . ﬂ"-'il:
iﬁuﬁzmﬁmwi T A R4

faar 2 wix) = T“"’

O FT U B
31 @

(A) EM

d

- —

(B) -i =
R
2m dx®

d
(A) B

oo 0
(C) mE 0}

74, ﬂﬁh,zmgm;mw
L x, y 3R z simue Bt
[Lx' LV' Lzl______j*ﬁqqm! |

A il +1)
(B) 2inL,

© nlz-2)
0) o



JDD-79/PGT- PHYS/TIER-IVX-15

75. The product of the group and phase
velocities of a relativistic particle is
equal to (¢’ Is the speed of light in
vacuum and V' is the speed of the

particie)

" = ®) ©2
2

© = @) v

76. The ground state (apart from
normalisation) of a particle of unit
mass moving in a ung—dimrrsionai
potential V(x) is & % cosh{y2x)-
The potantial V(x), in the suilable
units so that k =1,is (upto an

additive constant)
I?

®) :

® % J‘xtanh(aﬁx].
2

(C) !2— fxl&n{gix}

(©) _—;—y?mthl 2 x)

77. Lanuaamrh‘ denote the normalised
eigen states corresponding to the
ground and first excited states of a
one dimensional harmonic oscillator,
The uncertainty Apin the state

é{lﬂ}ﬂ?}},iﬂ

Jhme hmao
A B daralzics
w ® "5
€ Jmo (D) v2hmm

Ax

78.

B1.

The component along an arbifrary
direction fn, with direction cosines

(n,, ny, n,) of the spin of a spin - 1
particle is measured. The result is

(&) 0 "
h
B) *3M
h
=, I'I +n,
: <
D = 4 -“'.: V{_A?”

) -")' 1 P— -
; =— Iqrmﬂ o -\}Ew}q 1 ¥ ﬁh WE'I 1] 15
an el-gen function only of -

(A) H,l2andl, (8)"Handl,
(C) HandlL? (D) L%and L,
The commutator [x?, p°] is

(A) 2iixp (B) 2ix(xp +px)
(C) 2inp (D) 2in(xp -px)
A system of N non-interacting

classical point particles is
constrained 1o move on the two
dimensional surface of a sphere,
The internal energy of the system is

(A) %NkaT (B) NkgT
C) +NkgT (D) >NkyT
(C) il } ST




75,

Ax
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E Fama 2 | (FIepd e
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(C) (D) v

Icvlll nﬁ} tLI {-I-

THTE ZEANT & U V] w METE 22
(ETT=itE &% ST ) U U Sl

fava v & gy 8, 98 %

coshlyZx) ® | IRT FHEH A 7E
p=1® TR fa vix) R (o
ufkfen o o%)

(A)

z

(B) 52- - 42 xtanh (JE x|

© )
() dxo0

0> ﬁtfu:-__ﬁm 2 F
Frefaa S, 91 U U ST FaaE,
ANfeTe o TEE W wan Faf st
w a8 |75 (10>+115) 22
5 stffeaaar ap®

y Yme ®) J"’““’
€) Jrimo (D) V2hme

78.
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izt fem & e wew = o
- Yo o o & e e

(0 0 1) 36 T T T @ |
EcEakuich
(A) O

B) * %“2

(C) = (n,+ny +10,)

A FE R |

(A) HL23RL, @) HaML,

(C) H&MmL2 (D) 25wl
80. FEEE 2, p?) g1

(A) 2iixp (B) 2ih(xp+px)

(C) 2inp (D) 2i(xp—px)
81. W& Tiel % &1 snandt gas W N -

sz aen e g %o =) v wone!

w1 & o fEm 39 voneh
EARCIGiC T

W SNKT  (B) NkgT

© %Nu,r D) %NkBT
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B2. A system of N non-interacting and

Ax

distinguishable particle of spin 1isin
thermodynamic equilibrium, The
entropy of the system is

(A) 2kgInN

(B) 3kginN

(C) Nkgin2

(D) Nkgin 3

A particle is confined to the region
x >0 by a potential which increases
linearly as u(x) = u,x. The mean

position of the pariicle at temperature
Tis

T
(A) b

~Gonstant and other symbols have

their usual meaning. The
temperature of this system is equal lo
bS? 3bs*®
Y ® W
bs? (E]
© N © |§

85, Gas molecules of mass 'm' are

confined in a cylinder of radius ‘R’ and

haight 'L’ (with R << L) kept vertically

in the Earth's gravitational field. The

average energy of the gas al low

temperatures (such that mgl. >> kaT}
is given by

A SN

(B) 2NkgT &
NS

in ‘d’ dimensional obeying

the dispersion relation ¢ = AK®
where 't’ is the enérgy pmawwe
vector, s is an int “and A is a
constant, The density of states, N(E)
is proportional to

1

(A) & ® o'
841
(C) s*

| B |

(D) e®

. The number of ways in which N

identical bosons can be distributed in
two energy levels, is

(A) N4+1 ®) ﬁy
(C) N{N;- 1) (D) N



82, N M g2ifm ) v womeht s fi 1
& e v @ et dqem
42 |38 yomelt o @

(A) 2kginN
(B) 3kginN
(C) Nkgin 2
(D) Nkgin 3

83, U fava g uRE FWEw x> 0 % fom
wfifra & o i &9 u(x) = u xF T
# | T8 % 6 e e @

T
.

bS? 3bs?
AW ® W
bs® sy
© v o (3]

Ax
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85. ZoEAH ‘m' % M s s R & fefeva

# Hifi § oft LS9 (R << LF 1)
a1 f % eerEifa &= A iy
R e sitaEa 3 W e
dywwEn g (38 mgl >> kgT)

(B) 2NkqT

©) FNkgT

©) ZNksT

. i NTRaEE A s S
Toafe i o e &, 39 aftai
w8

(A) N+1 (®) "":1‘ L

(©) 3? (O) N
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88, Consider black body radiation
contained in a cavity whose walls are
at temperature T. The radiation is in
equilibrium with the walls of the cawity,
It the temperature of the walls is
increased to 2T and the radiation is
aliowed to come to equilibrium at the
new temperature, the entropy of the
radiation increases by a factor of
(A) 2
(B) 4
(C) B
(D) 16

88, A system has two energy levels will

energies eand 2¢. The lower level),

is 4-fold degenerate while the uppg N

level is doubly degenerate. If the -__; a
N - non-interacting nlass:qql e

in the system, whichisin® . ©
thermodynamic eqﬂiﬁbrﬁlﬁl at a
temperature T, the fraction of paftlcles
in the uppar ml 8

Ax

90. The isothermal compressibility K of
an ideal gas at temperature T and
V, is given by

1 av oV

s I
Ve aPT., o ﬁ;‘k

P P

o1, u Planck's oénstant e

eo:ﬁé ‘contained in a box
filled iation of all frequencies

sMperature T would be (k is
mann constant and T Is non

(A) Zero (B) infinite
3
(€ kT - (D)4,
2
82  Which of 1he following atoms cannot,

exhibit Bose - Einstein
condensation, even in principle ?
(A) IH (B) iHe

C) TNa D) BK

93. Two gases separaled by an
impermeable but movable partition
are allowed to freely exchange
energy. At equilibrium, the two sides
will have the same.

(A) Pressure and temperature
(B) Volume and temperature
(C) Pressure and volume

(D) Volume and energy



/A Y 0 OO0 O 0
88, wr ferfem, e 4 fafee o fig

Ax

fafsrom, formeht diad TarmER R |
a8 RfEm dgem d e dan &

ary R | 4 S F T 2T aw

T s o T =1 1 Fam &
sita Hege 3 S @, b e
TR AGHaT fafF i uzf &

(A) 2

(8) 4

(C) 8

(D) 18

W WOTTett & 91 I wH e e 3 2e
Fraen & 4 T 39 #= R v

St T g e w8 | afe e
womEt N - mmﬁﬂ#_fi-”
mimm%ﬁﬁﬁ

o Fdl T F amh,g

B
fﬁ@-ﬁ
®) —
1+ 20"7
1
© —— %
20" ;1 40'e”
1
(D) € 2
26"7 _ge'eT

JDD-79/PGT- PHYS/TIER-IWX-15

80. AW T, 3R v, # vE e fa
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94. The total energy E of an ideal non- 98. The speed V' of the molecules of
relativistic Fermi gas in three mass 'm' of an ideal gas obeys
N Maxwell's veiocity distribution law at
dimensions is given by Ea v an equilibrium temperature T. Let
v (v, ) denote the components of
where N is the number of particles x Yy Vz
and V is the volume of the gas. MEW#T‘:?’:‘BWT
Identity the " tion of slate m‘msan‘T verage value o
(P being Pressure) (av, —B,)", where o and fare
e 2 constants, is
{A]' PV = E {B] PV = E IA} {t.'l.: . ﬁ?]hET tﬂ_} {ﬁ-? +ﬁi‘h‘r
5 m F
59 PVt ) PV=3E (©) (@ B) kg T
g5. Tengramsoficeat0"Cisaddedtoa | v
beaker containing 30 grams of water | 99. A Gamot ates as a heal
al 25°C. What is the final temperature engine be two bodies of equal
of the system when it comes 1o ihaw tsmporaties
thermal equilibrium ? (The specific heat QLR Lﬁl-"ﬂ\awlﬂm

of water is 1 cal/g/*C and latent heal Nl
of melting of ice is BO callg) 05 uclivaly and T, > ‘L&man their

| common final tampanlni'a is

(A) 0°C (B) 7.5°C
5o 11 2 T?
© 125C (O -125CC) W = ® =
v 2 1
96. Consider a system of two Ising Spins 1
s, “”gtsz taking values ; % with C) JTiTe (D) 5”1 +T3)
interaction enedgy glven y
X 100. The free energy F of a system
depands on a thermodynamic
c variable v as F=— ay® +by®

.ljrliamvanes ——  with C given by with &, b > 0. The value of y, when

KaT the system is in thermodynamic
(A) —2J2 (B) - equilibrium, is
(C) J2 (D) 4'-1

1 a)*
97. Three identical spin - fermions are V%) e ® *[ﬁﬁ]

to be distributed in two degenerate v
distinct energy levels. The number of &35 a\/
ways this can be done is c) = 5] (D) I[“]
(A) B (B) 4 :
(C) 3 (D) 2

Ax 34
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FI AT E | W2 F 7 wlfism =
wEaife | (Paw#)

1 2
(A) PV=E

®) Pv=3E
5

() PV=E

25°C H 30779 U taaEre ve aE )
ocHTFEE 10Um Ew fea # | it
T 0 A M R IH YOne & sifan
A R 7 (et Y fafire
1 calg°C 3R &% % e 1 w=fila
i 2 80 calig)
(A) 0°C

(€) 125°C

(C) PV=E

(B) 7.5°C
(D) -1.25°C

(A) —202
(C) # (D) 4dJ

Wt wwedt fom % SR e S
Ararite RfR=r ool it o o

SR |38 e o e 6 e R
(A) 8 (B) 4

(C) 8 (D) 2
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101.

102,

Ax*

The three principal moments of inertia
of a methanol (CH,0H) molecule
have the property I,:lv=landl, 2l
The rotation energy eigen values are

Am*(1 1
(A) —-1{: §r—— [ ]

2 \I, 1,

i
T

w1 1
21 11, 1

Pmi(1 1
(D) Eil{f+1]+_-—[—l;+‘-]

8)

(C)

In the presence of a weak

field, atomic hydrogen undergoes the-thl.
transition : Ph-p‘s% by e

of radiation. The numbnr;gj fistinc

e hy watnm is—13.6eV, the

“ground state energy of positronium

(which is a bound state of an electron
and a positron) Is

(A)
(B)
(C)
(D)

+68eV
—6.8eV
-136eV
-272eV

104.

105,

107.

If the hyperfine interaction in an atom
is given by H = a s:.s:'p where
Stﬂnds: denote the electron and
proton spins respectively, the spiitting

between the °S, and 'S, state is

an? i
A 75 ®) an®
(C) Egz— 2 5
The ratio of intenstties of the D, and
D, lines ok.sediuMm at high

1 (B) 2:3

3 (D) 1:2

Y Amuon (u") from cosmic rays is

trapped by a proton to form a hydrogen-
like atom. Given that a_miion is
tely 200 times heavier than
an electron, the longest wavelength
of the spectral line (in the analogue
of the Lyman series) of such an atom
will be
(A) 5.62A"
(C) B8.75A°

(B) 6.67A°
(D) 13.3A°

The electronic energy levels in a
hydrogen atom are given by

£ = 1386V 1t a selective
excitation to the n = 100 level is to
be made using a laser, the
maximum allowed frequency
line-width of the laser is

(A) 6.5MHz (B) 65Hz
(C) 6.5GHz (D) 6.5 kHz
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PmiZ{1 1
€ 3 [T“J

*iF

O Ty +

U e S i3 gy §
ot % el g0 s et

104,
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At v ey § e e
7 = e wm H=vHSF:-S.:;,r-"31
g #w e 1@ H 1g ik s, Tl
& FErm 2z

2

2F}5 - '5;{ SFMA R e MR Sl

feferane wwge tansil i den =

W 2 ® 3N,
(©) 4

mﬁm%{ﬂﬁmm
T iftel 5 A =2 B)

(A) +68eV

(B) -68eV

(C) —136eV

(O) -27.2eV

107.

OV wiftE e % fo i o

muon () W SRR TR R | &
18 B muon wf 200 T
#, U@ worm) i ey ta w5 s
e el ® (Swe il % sweer i)
(A) 5.62A° (8) 6.67A°

(C) 3.75A° (D) 13.3A°

:ﬁﬁmmm% B ?E"“ afe
S T IR 0 = 100 TR F B
i Wt UfRIeT w faa a da
o6 srferey e i e -ferd &
(A) 6.5MHz (B) 6.5Hz
(C) 65GHz (D) 6SkHz
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108.

108.

110.

111

A*

A perturbation V., = aL? is added to
lrmhydmgunalnmpnlanﬂai The shift
in the energy level of the 2P siate,
when the effects of spin are neglecied
up to second order In ‘a’ is

(A) 2an®

(C) an'+ Eazﬂ'

2
A spectral line due to a transition from
an electronic state ‘p’' o an 's’ state
splits into three Zeeman lines in the
presence of a strong magnetic field.
Al intermediate field strengths the
number of spectral lines is
(A) 10 (B) 6
(C) 8 (D) 9

D) 0

How much does the total angular
momentum quantum number J
change in the transition of Cr
atom as It lonize to Cr* (3 d‘}

(A) Increasesby2 -

(B) Decreases by2,

Decreases by'd . :

Does not Ghangé '

ol N a:mms is exposed 10
ang fescnant electromagnetic
Jonwith Ng atoms in the ground

) m;aqd N, atoms in the excited

state, suchlrmt + N, = N, This
collection of two-lavel ﬂturna will have
the following population distribution.
(A) Ng <<N,
(B) Ng >> Ny

(© Ny <N,

Rz oZ

©) Ny-N, =

(B) 2ap®+a®pt

Nz

113,

115,

116.

The spactrum of radiation emitted by
ablankbudyatimmp&rammﬁml(
peaks in the

(A) Visible range of lraquanms

(B) Infrared range of frequencies
(C) Ultra violet range of frequencies
(D) Microwave range of Imqucibias

An atom with one outer alaﬂron

The'fifetime of an atomic state is 1
1ano second. The natural line width

o[maspecuumﬁnamthaanﬂusim

of this stale is of the order of
(A) 1010 gv (B) 10%eV
(C) 108eV D)i0%ev

The degeneracy of an excited state
of nitrogen atom having electron
configuration 15%2s22p3s23d’ is
(A) 10 (B) &

(C) 15 (D) 18

The ground state of sodium atom
(1yNa)isa “Sy, state. The difference
in anergy levels arising in the
presence of a weak external magnetic
field B, given in terms of Bohr
magneton . is
(A) 2u,B

(C) 4B

B) n,B
(D) 6 B




108,

108.

110.

111,

Ax

s'rs;’m fava 1 vs waavm
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s d a g2
(A) 2ap? (B) 2ap®+aZnt
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TFEAV F FHWV UF auimdg tar uE
S B2 p A U ‘g B2 o U
st i & A uftafy o d s
T A fAwfm N s | g g3
a1 W AT Tt ) e g

(A) 10 (B) 6
(C) 3 (D) 9

Cr (318 3707 o fefert g & e vy
wfe wien we J whEfda g 8, 51
g Cr* (3dY)d smfa w7
(A) 28 =ErE ea
(B) zﬁ'ﬂﬁ?mt

mmﬁmmmm
Fifora 2z 8 Tear N, T d
ol 8, FEE a8 Ny + N, =N B
T # | &1 wE e ¥ g wue i
arqeter e e |

(A) Ny<<N, (B) Ng>>N,

(D) Ny=N, =

iz

N
{C} NIJ =N. = E

112

113

116.

el e softa 9 v g
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500 K @M= % fivan w vs et fiz
@ Feafsia el =1 avisif

(A) st & srmE T W e R |
(B) anafeai % saa e w a2 |
(C) snafei F il mwEm? |
(D) FEfrl® nEmEa o wam e |

mﬁﬁwwﬁ A7

(A} 10710av
(C) 10%ey
. T g o e w A
15°25%2pP3s23d" B 3 UF w22
w2 faah
(A) 10

(C) 15

B) 10%ev £
(D) 1036V

(B) 6

(D) 18
wifeaw W] (,,Na) 1 T3S ©2
255 2R | gt A b
&4 B, ¥ dree FvE o 8 fmmn 2
T S w A e

(A) 2,.B (8) uB
(C) 4,8 (D) 6 p,B
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117.

118

119.

120.

The number of spectral lines allowed
in the spectrum for the 32D »3 %P

transition in sodium is
(A) 12 (B) 22
(C) 18 (D) 28

The first siokes line of a rotational
Raman spectrum is observed at
12.96 cm~', Considering the rigid
rotator approximation, the rotational
constant is given by
(A) B.48cm™’

s (B) 3.24cm™
A CmT

(D) 1.62cm™

The far infrared rotational absorption
spectrum of a diatomic molecule
shows equilibrium lines with spacing
20 ecm~'. The position of the first
stoke line in the rotational Raman

spectrum of this molecule is
(A) 20em™* (B) 40cm™
(C) 60cm (D) 120em™

A double siit interference expenment
uses a laser emitting light of two

adjacent frequenciesy, and

va(yy < v2) . The minimum path
diflerence between the interfering
beams lor which the Interference

pattern disappears is

Cc
TitTa

C
2T

C -
©) 2yz- ?1"]
Cc

© 20+

(A)

(B)

/UL 00 O O A G R e

121.

122,

123.

124.

For a two-dimensional free electron
gas, the electronic density n, and the

Fermi energy Eg, are related by |
2mEg )" mE,
W n=25E @ 0=
<
mE V. )
(C) n= 51% (D) n=—@“—5fﬁ

The Hall coefficient Ry, of sodium
depends on
{A) The effective charge carrier
and carrier density
(8) The charge carrier denaity and
relaxation time
(C) The charge carner density only
(D) The effective charge carrier mas:

Consider X-ray diffraction from a
erystal with a face centered cubic (foc)
lattice. The lattice p - which
there is no diffraction peak is

(A (2,1,2)

8 (1,11

(C) (2.0,0)

O) (3,1.1)

A narrow beam of x-rays with
wavelength 1.5 A is reflected from
an ionic crystal with an fcc lattice
structure with lattice constant 6A.
The sine of the angle corresponding
1o (11 1) reflection is

(A) {g (®) {3

(C)

1
(D) 8

l—
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117. #@ifeam 32D 3 2p iR & fou
Ty & ST Hatel! WaEed s
Framn
(A) 12 (B) 22
(C) 16 (D) 28

v iR T S ) veelt e
TEIF 12,96 o EE I HHAE
sfEad i pRE e #
wa fi opffa fers 3 Fam aaa @
(A) 6.48cm™ @) 3.24cm’
(C) 2.16em™! (D) 1.62cm™!

v franfoass s L & e e
S T BT 20 om! & WY
Ty T @) R R ) o
Ui A PR 8 9 W1 T
1 T 2

(A) 20em™
(€) 60em™’

118.

119.

(B) 40¢cm!
(D) 120em-*s

120.

(C)

(D)

Ax*
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121, U & SFwniE gE soEga e F fou
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A AweEfad |

(2mEg )%

{A} M=

m
© =2

122. Hifeam =1 8l
w fade | .

(A) mmﬁ&mmm
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F o vm e @ - Rada
forms foru sl v faad Rracad §,

| WA A

(A) 21,2 B) (1.1.7)

(€) (2,0,0) (D) (3,1.1)
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125.

1286.

127

A*

If the number density of a free electron
gas in three dimensions is increased
eight times, its Fermi energy will

(A) Increase by a facior of 4

(B) Decrease by a factorof 4

(C) Increase by afactorof 8

(D) Decrease by a factorof 8

The energy required to creale a lattice
vacancy in a crystal is equal to 1eV.
The ratio of the number densities of

n(1200k)
vacancias ﬂ{mk}mmacrystal

is at equilibrium at 1200 k and 300 k
respectively, is approximately
(A) exp{-30)

(B) exp(-15) Ab,
©) exp(15)

(0) exp(30)

L 5 =3 "
A rnelal with lpd'f centered cubic
; ure show the first (i.e.

'-;ﬁmvusedmzm The volume of

the primitive unit cell of the metal is
(A) 262 A3
(B) 13.1 AY
(C) 93A°
(D) 46A°

128. For an ideal Fermi gas in three
dimensions, the electron velocity Ve
al the Fermi surface is related to
elactron concentration 'n’ as \
IA} VF 1 l"l";

(B) Vean

Y

{c} UF i ﬁ'35

" (D) Opiical branches in lattices

130. The dispersion relatipacfor. a one
dimensional mono atoric crystal with
lattice spacing ‘a’, which Interacts
nearest neighbour harmanic potential

2ok - Ka
mgmenbym=|$m—z-'whamnh

constant of appropnate unit, The torce
constant between the neares!
neighbour of the lattice (M is the mass
of the atom) is

Mﬁlz
4
MA*
2

(C) MAZ2
(D) 2MA?

(A)

(8)
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(W) 4w e

(B) 4 TH TEe A1 Fh gt

(C) B UH Yee] il qia 63

(D) 8 v vEe ) o

e, Tz o v et framn P
F % fau 1ev el ) anawaaar ® |
s U v I 1200 k 31T 300

1200k)

. _{........_.HH..
k % Hqer # 21 a1 fem n(300K) E3

pol: &

1286,

T T S ST
(A) exp(-30)

(B) exp(-15)

(C) exp(15)

(D) exp(30)

21AR lmmﬁuwﬂmm
S 8

(A) 262 A7
(B) 13.1 A3
(C) 9.3A3
(D) 46 A%

Ax
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128. o @wEwT | vk eyl 18 & foru, i
T T geiag i 41 V. Setagi | n'
4 Fwydgmtuad |
(A Vean®
(B) Vean
(C) Vean®
(D) Vean®

il iy i e wﬁ% #h 3!

129,

| @a mm%m@mnﬁ,
e &7 ) 17 e s for e wrew ot e

| Saw i fegs % e g e w

7 a8 g A R o= Sm-b;—al

el A 8 E % s ® | S
(M Y] 1 g &) 1 ke e
o =fta = et feae 2
MAZ

4

MAZ
(B) 7
(C) MA2

(D) 2MAZ?

(A)
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131.

132.

Ax

13970

. in‘a sulid is given by ©?(k) = »?

The quasiparticle resulting from the
association of photon with lattice
vibration s called

(A) Plasmon

(8) Polaron

(C) Polariton

(D) Phonon

The total energy of an ionic solid is
given by an expression
ae® B ;
dne,r where o is

Madelung constan, r is the distance
belween the nearest neighbours in
the crystal and B is a constant. If 1, is
the equilibrium separation be

the nearest neighbours than the
ofBis

E=-

(A) 4tE @ %
En&*&”'"'
oo/ © e

§pers on relation of phonons

[3 cos (K,a) - cos (K,8) - cos (k,a)]

The velocity of the phonons at large
wavelength is

134. The free energy difference between
the superconducting and the normal
states of a material is given by,

AF = Fg—Fy=aluf 2 yr,

where v is an order parameter and
w and [} are constants such that « >0
in the normal and o < 0 in the
superconducting state, while [} > 0
always. The minimu of AFis

Pt
Amgnoﬁcﬁa!daam;‘basadanﬂ‘n.
Hall effect is to be fabricated by
implanting ‘As' into a 'Si' film of
thickness 1 um. The specifications
require a magnetic field sensitivity of
500 mV/Tesla at an excitation current
of 1 mA. The implantation dose is to
be adjusted such that the average
carer density, after activation, is

(A) 1.25x10%m™
(B) 1.25x10%m "
C) 4.1x10"m*
(D) 4.1x10 "m*

135.
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134, v & 1fa averen oi e v

e i vy i fo = weEw

TR AF= FS'FN=“I'I'|2"'%|WT‘.
ﬁ'ﬁf Wﬁmm ﬁ Sﬂt qﬁ-ﬂ‘i’ i
e ¥, @ o> 0w il 3 <
qy HefEn 2z i, s 7 § > ozhm
HRm 108 T AFH 2Ean T

it

_a?
W - &

1 um A2 Si feew % ‘As' F T
I Gfafa e a0 | 500 mv/En
1 U e & gaasfien 1mA el
am # wfbfEEm ) snavgea 2
Al % e T & 2 &)
AW G A T

(A) 1.25x10%m™
(B) 1.25x10%m™
(C) 4.1x10¥m™
D) 4.1x10"®m=

| W s
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136. Inumawmmﬂ. 139. A DC voltage V is applied across a
the dispersion relation for J hso ction b
. R et osephson junction between two

superconductors with a phase

ex = [oos{ k,a) + cos{ k, &) + cos( k,a)] difference ¢, - If |, and k are constants
nce b, . are

where | is a constant and ‘g’ Is

iattice tonstant. The effecti ﬂauldapemwmspmpaﬁui,oiﬂu
at the boundary of the first Brillouin junction, the current flowing i:mugh
zone s it has the form ‘
2n*° an* 2eVt
{A} 5!3&2 (B]' H {A} ,ﬁ sin [ h +#¢
W n
() opa’ (D) 3pa’
137. The radius of the Fermi sphere of free §. &
electrons in a monovalent metal with
an fce structure, in which the volume
ofmeunllcallisaa is fiorm linear monoatomic chain is
modeled by a spring-mass system of
12,,? masses ‘m’ aapamtedhyanaamsi
(A) "'aa— {B]' neighbour distance ‘a‘and‘spring
constant me;. The dispersion
relation for this system is

(©) [%J lﬁ ~

(A) ok =20, {1-005

—

]
)
J
J

dispaminn of a
waslimensional electron system s
i whamuishwhdtyan:l hk (B) «(k)=2n,sin®
mhumnmmm. then the density of
states, D{E}deperu:lsmﬂumyu

W &

® JE D) m{k]=2mﬂtan(
©) E

(D) E2

138,

—

© ok =2mosin[

N|E

o E

A 46
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ﬂwmw%aﬁtﬁrrrm Emal =
78 weft & foro %o wan @

A) ok =20, [vm(?ﬂ

B) w(k)=20,sin?|%@
®) 0k =20,s07 (2]

—

©) K =2m°3in[

Sl

0 oK=20, m[%]
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141. In the nuclear shell model the spin

parity of I°N is given by
(A) [%]

H

® (z)
o (3]

The semi-empirical mass formula for
the binding energy of nucleus
contains a surface correction term.
This tearm depends on the mass
number A of the nucleus as

(A) A% B) A%
(C) A% (D) A

142

143. Inthe [i-decay of neutrons

n-*p+e +¥g, tha Eﬂli-'l"lﬁﬁ.lm ¥i~ g

escapes detection. Its xigtante is

inferred from the measurement of

(A) Energy distribution of electrons

{B} Angular distribution of dlectrons
" Helicity distribution of electrons

) Fonward-backward asymmetry of

_&l_gﬂffons

144, The radius of a 53Cu nucleus is

measured to be 4.8 « 10~ "9 cm. The
radius of a EMg nucleus can be

estimated o be

(A) 2.88 x 107"9¢em
(B) 52x 103 em
(C) 38« 10%em
(D) 86« 107¥em

Ax

145. A spin }; particle A undergoes the
decay A -8B + C + D where it is

known that B and C are also spin )

particles. The complete set of allowed
values of the spin of the particle D is

l 1 3 2. o

O g
8) 0,1 »
1 2 ' ".x:"fl_

(C) 2 only

: )
E"é’?"‘

146, son has a decay mode into
b W rﬁ" ton and a Z boson. If the rest
. _masses of the Higgs and Z boson are
125 GeVic? and 90 GeV/c?
respectively, and the decaying Higgs
particle is al rest, the energy of the
photon will approximately be
Pt
(A) 35,3 GeV vt
(B) 35GeV
(C) 30GeV
(D) 15GeV

147. Inaclassical model, a scalar (spin Q)
meson consists of a gquark and an

antiquark bound by a potential

Vir)=ar+ ? where a = 200 MeV._fm!

and b = 100 MeV.Im. If the masses of
quark and antiquark are negligible,
the mass of the meson can be
estimated approximately as

(A) 141 MeV/c?

(B) 283MeVic?

(C) 353MeV/ic?

(D) 425 MeV/ic®




141, fFerm e wiga d Sy F g aam
il a1 fear smen #

nl el

© (3] o (3]
142, iferek 3 a3 fore ok e

ZEITH G U AR g s e |
u 3@t AE ) T T A W

HFwuHfniid
(B) A5
(D) A

(A ok
© A%

143, R & P 8§ A nospre +7, G

A 7, % T A A 8 | 3T
e
2

144, wgm,wrﬁﬁuﬁﬁmiﬁ
4.8 10 ¥ emA @ # 188 duw
“ Mgty ) fiwa =1 s

BawEad)

(A) 286 x 107'3cm

(B) 52x 10 "¢m

(C) 3.6x10"9¢em

(D) 86« 10°"3¢em

Ax

JDD-79/PGT- PHYS/ TIER-IWX-15

145, UHTER ) FMA A 5B+ CoD 5T
& T ¥ | sl 78 W s
BaRCHifom o€ i smoH
R & s v s am a2

UE Z |tEia

146. fom dmfawus

(A) 35/36GeV (B) 35Gev I
(C) 30GeV (D) 15GeV

147, U Fiftee A 9 v sifRe (R 0)
HEH A 3 T = uw e
V(r) = ar + -? & W Tean 8, el

a =200 MaV.fm~" 31 b= 100 MeV.fm
Afe 7k 9t ot vk & el W
ar T w foar S A e § geme
H & B ° S T
T S AR |
(A) 141 MeVic2
(B) 283 MeV/c?
(C) 353MeV/c?

(D) 425 MeV/c?
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148. The root mean square (rms) energy
of a nucleon in a nucieus of atomic
number A in its ground siate varies as

(&) A @ A%

© Ak 0 A%

149. The difference in the Coulomb energy
between the mirror nuclei *‘cr and

SMn is 6 MeV. Assuming that the
nuc:lal have a ﬂphemallyswrmlm
charge distribution and that e? is

approximatety 1.0 MeV.fm, the radius

of the mMn nucleus is

(A) 49:10“5#&
(B) 94x10°%m
(C) 5.1x107"m
(D) 1.5x10"m

e

150. The intrinsic electric mpnbﬁ
of a nucleus *i}
(A} Innmgﬁs umz, but independent

The isospin (1) and baryon number (B)

151.

of the up quark is

(A) 1=1,B=1

8 1=1,8B=_
1

©) I=5.B=1
1 1

o tegitng

Ar

152. The decay process n-»p’ +e -7,
violates
(A) Baryon number
(B) Lepton number
(C) Isospin
(D) Strangeness

f
‘l-

Identify the neutron source from the
following

153.

) place when 0.1 MeV gamma ray
7 interacts with lead target 7
(A) Photoelectric effect
(B) Compton effect
(D) annihilation

The energy of 1 MeV gamma ray
phaton after complon scattering
through 907 is

(A) 1MeV

(B) 0.66MeV

(C) 0.33MeV

(D) 0.1 MeV

155.

156. The dominant interaction underying
the process p~ + p* =k +k'is
(A) Strong

(B) Electromagnetic

(C) Weak

(D) None of the above




148,

149,

150.

v Hem A % e fes § vs
~pfFeri £ e we a (rms) Sl
I IS W2 ' &
YU FEAA L |

A A%
{C} A‘—%

(B8) AX‘
(D) A8

e 3t 3 i gt 90r v
49Mn % afta ) firsiar 6 Mev 2 |
T 1T, o =gl 1 i
anfufag swaw famm s e o2
#f=%2 1.0 MeV.tm2, - Mn ifiefia

EAREEIE
(A) 49x10"m (B) 9.4x10"5m

(C) 5.1x10°"m (D) 1.5x10%m

T xR

S
(A)
waa e

z ﬁ:mmﬂmt,ﬁﬁa‘ﬁm

ﬁaat

(A) 1=1,B=1

1
(B) |=‘Lﬂ-‘=§
©) 1=
(D)

2 s s i 2, 3 m-ﬂ‘._.f-‘-f "

JODD-79/PGT- PHYS/ TIER-IVX-15
152, &YW N->p” 10 7,
stfearmm
(A) W s
(B) S=AdEn
(C) s
(D) Taergumar

A # g i = me
(A)
(&)
(©
(D)

153.
2 Am/Be
24 AmVAr
4'CaBe
41Ca/Ar

(C) = I .
, (D) Wb
155, @i fam@ua 90° g1 8H & 15 1 MeV
T R wreh it e
(A} 1 MeV (B) 0.66 MaV
(C) 0.33MeV (D) 0.1MeV
156, waE areniE fhan, 9 s g
Ui s pt Sk krER
(A) wEEd
(B) fagseida
) Fa
(D) 7% | =1d oft =eff
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157.

158.

159.

160.

161,

162.

Ax

+ la' s, appruxtmately

The isospin and the strangeness ol
€1~ baryon are
B8) 0,-3

(A) 1,-3

€ 1,3 (D) 0,3

inthe  decay process, the transition

2* 38

(A) Allowed both by Fermi and
Gamow-Teller selection rule

(B) Allowed by Fermi but not by
Gamow-Teller selection rule

(C) Allowed by Gamow-Teller but not

by Fermi selection rule

(D) Not allowed both by Fermi and

Gamow-Teller selection rule

For most inert gases the average
energy required to produce an
electron-ion pair is about

(A) 30 MeV

(B) 30 keV

(C) 03eV

(D) 30eV

The method used to stop the 56cg
avalanche in GM tube is "
(A) Inhibition . KDY
(B) Quenching 4 “4

(C) Sealing

(A) 1mVv
(C) 20mV

(B) 5mV
(D) 100 mV

A signal of frequency 10 kHz is being
digitised by an Analog to Digital
Converter (ADC). A possible
sampling time which can be used is
(A) 180 ps (B) 140 ps
(C) 100 pus (D) 40 us

163. AnLEDoperatesat 1.5V and5mAin

164.

166.

““networks should be cascaded

forward bias, Assuming an 80% extamal
efficiency of the LED, how many
photons are emitted per second ?

(A) 2.5x10'® (B) 5108
(C) 7.5x10" (D) 1x10'

If the analog input to an 8-bit y
successive approximation ADC is
increased from 1.0 V fo 20 V., then
the conversion time will."
(A) Double 29
(8) Quad
(C) Re

® L

logether and conn
emitter amplifier so thafthe final

circuit behaves as an oscillator 7
(A) 3 (B) 6
{C) 9 (D) 12

For an intrinsic semiconductor, the
effective masses of electrons and
holes near the comesponding band

edges are m*, and m",, respectively.

At a finite temperature the position of
the Fermi level.

(A) Dependsonm®, butnotonm®,
(B) Depends onm®, but notonm®,
(C) Dependsonbothm®, and m®,

(D) Depends neitheron m", noronm’,




180.

161,

162

Ax

157.

158.

0~ st 3 SrgEnTe ait Rrerorn §
A) 1,-3 (B) 0,-3
(€) 1,3 (D) 0,3

(b 5 i 4 2+ 5 3¢ HFEA
(A) ff afte g e =ga Fam g

A

@) i gra Suft R e - 2o =
Fraw g

(C) TrTE-2e g Srmfd wR e wE
form gl

(D) w3 IE-2er = Fam @
e e

i s ¥ R -

S IearEa w0 & oo ofee el
Eafeicoc il

(A) 30MeV (B) 30 keV
(C) 0.3eV (D) 30eV

GM ferr % fidtos feraam w109 |
& fom 3w s o .
(A) 3 (8) W
©) ‘ Ry 9
w 12 - fz o

# % fm s e ?

(A) 1mV

(C) 20mV (D) 100 mV
HE 10 kHz & U Haham i e
& fsfiee = g fisfizs (ADC)
fom s el B | v Wy w6 A
o 3w e a2, 98 2
(A) 180 ps (B) 140 ps
(C) 100 ps (D) 40 us

163.

164.

166.

O T 58 RC T

JDD-79/PGT- PHYS/ TIER-IUX-15

U werddt (LED) 1.5V 3 5 mA ™
am stfifa | wenfem s @ | verdd
(LED) 1 amar amied 80% HIFE §¢,
Fras s ufs 9@ o 3afia em 7
(A) 25x106  (B) 541016
(C) 75x10'® (D) 110'

afa v 8- farz fev wrertn Pl i
S 71 ADC A 1.0V 3 2,048

& UF g1 FREE S0 o 38 W e
Srerdas vads i sred o, Pred sifm
gy s 2t ) ae e FEE 7

(A) 3 (B) 6

(C) 9 D) 12

UF At Hiehsdel & o selwe
afte ol % ol w6 T o AT
#= & feart wm, m'e ﬂ!m‘hﬁ |
st Aty 1 ol wn ) feafy

(A) m' R ARm, ™

B m,wfRdafEm, m

(‘C} m'nﬁtm‘haﬁﬂﬁﬁ?ﬂ

(D) Fm' WaRARAm, wiR?
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167.

168.

168.

it the peak output voitage of a full wave
rectifier is 10V, its d.c. voltage is

(A) 10V
B) 5V
(C) 3.18V
(D) 636V

If the input of a integrator circult is
square wave then its outpult signal will
be a

(A) Sine wave

(B) Cosine wave
(C) Triangular wave
(D) Square wave

if one of the inputs of a J-K fiip flop is,
high and the other is low, then the
outputs Qand Q
(") _
race around condition. '
Toggle and lhsﬁi'ﬁﬂ_t’lﬂs like a

Thipflop 20, =

(C) Are nppgs&e 1o the inputs

{D .« Follow the. inpuls and the circuit

(B)

Ax

Ay rqﬁ o-wave of frequency 7 MHz,
amplitude modulated by a
microphone output consisting of
signals with a maximum frequency
of 10 kHz. The spectrum of
modulated output will be zero
outside the frequency band

7.00 MHz to 7.01 MHz
6.99 MHz to 7.01 MHz
6.99 MHz to 7.00 MHz
6.985 MHz 1o 7.005 MHz

(A)
(B)
(C)
(D)

O'Sdﬂal‘ﬂ MWH IW A ."E: I'J:- .

|0 DB e A

171.

Interference fringes are obtained
using two coherent sources whose
intensities are in the ratio 9:4. Then
ratio of the intensities of the resultant
maximum and minimum will be

(A) 5:1 B) 9:4

(C) 25:1 (D) 4: 1,1

ln‘t’oung'sdoubiesht ,the

7317 |n a cenain region of a thin film we

174

175.

| get 6 interference fringes with light of

wavelength 500 nm. How many
fringes do we get in the same region
with wavelength 600 nm '2.

(A) 6
B) 5
(C) 30 -
(D) 36

\
|
In a Helium-Neon laser, the laser
iransition takes piace in
(A)
(8)
(C)

(D)

The average lifetime of an atom in
metastable state is

(A) 109sec

(B) 10®sec

(C) 10 ¥%sec

(D) 107"0sec

He atoms only

Ne atorns only

Either He or Ne atoms
Both He and Ne atoms



167. A wa i o R = firaw fela

Ae2s 10V R A 309 d.c. e B
(A) 10V (B) 5V
(C) 3.18V (D) 636V

168, AT v gaTEHiera wiae @ FHash el qo

181 e Pt @& g
(A) = (B) =g
(cy By (D) e

- afe v J-K - & PR v

s MmgEudmadafiaQamQ #

(A) =ml v feafas d e shos=a $
e 2fera &1 a1 s &

(B) 2 3l s T fem-wte # e
Frd w4 §

(C) i & fore 41 e 2

(D) Tl =1 e w0 Sihuieg
qmnnsﬁmwﬂnﬁmw
2L ,j-,l:ﬂ,

| A 7 1
mawqra?‘ Ffi,
TSI e g dufea ufeegs,
S5 10 kHz #1 i smafa &
T 2 # | gafea Fria s o, @

s Az d |

(A) 7.00 MHz to 7.01 MHz
(8) 6.99MHzt0 7.01 MHz
(C) 6,99 MHz to 7.00 MHz
(D) 6.995 MHz to 7.005 MHz
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71, T weT Hag GGl &1 3N B

172.

174.

175.

i T 1w s R e
daard g aF I AEG ¢ (BEE
uftonfia &t diaasd & sE &
stferran afft ey &M

(A) 5:1 B) 9:4
(C) 25:1 (D) 4:1

n % %H!ﬁﬂﬁ’tmf&ﬁ

1 feanrer s ot G st
dfadighgHd 0@ ﬁg
21

nm#m%mé’tﬁi |

Emnmﬂﬂﬂﬂfﬁimﬂﬁﬂimﬁm
e hem maaa £ 7

(A) 6 B) 5

(C) 30 (D) 36

e - frar S d o e
AFHNEA S |

(A) FAS He FH

(B) A Ne WA

(C) A He® 33§ Ne T
(D) He 3 Ne 1 womopsii

iy weqrelt e  va Q] 7 SET
farerafy (lifetime) 8
(A) 10 sec

(C) 10¥%sec

,..f;‘
&

(B) 108sec
(D) 10"'Psec
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176.

177.

178.

179,

180.

A+*

The dimension of the planck constant
‘W are that of

(A) Energy

(B) Power

(C) Momentum

(D) Angular momentum

The quantisation of energy E = nhf,

is not impartant for an ordinary

pendulum because

(A) The formula applies only to
mass-spring oscillators

(B) The allowed energy levels are oo
closely spaced

(C) The allowed enargy leveis are 100

widely spaced

(D) The formula applies only 1o alnrrus

Inammoelach'ineﬂaclexpema
afrequency above cut off, the numbet

of electrons ejected is propo
(A) Their kinetic energy
(B) The work function:
(C) Frequencyoithei mﬂant light
(D) Intensity of ight

: ¥

gion scattéring from electrons,
jargest change in wavelength

I,'"“'T'-= the photon is scattered
i an angle

(B) 45°
) 90° (D) 180°

If the kinetic energy of a non
relativistic electron doubles, the
wavelength of matter wave changes
by the factor

1 1
A 3 ®
(C) 2 D) 2

181,

182.

184

185.

_An electron with energy E is incident

upon a potential energy barrier of
haightU:-EandlhnknmLTm
transmission coefficient T

(A) increases exponentially with L
(B) decreases exponentially with L

1 -
(C) is proportional o 0z :‘
(D) iszero

sases wi lsfrpamn:ra
.;__._.'__I': G wlth wramm
andent of temperature

rticle is trapped in an infinite

': potential energy well, It is in the

state with quantum number n = 14.
How many maxima does the
probability density have ?

Ay 7 (8)

(C) 14 (D)

If the wave function v is spherically
symmetric then the radial probability
density is given by

B v

(A) 4nr?|yf?
(€} =r|wfP (D) %xﬁ]wlz

The average energy of a free electron
in @ metal at 0° K is (in the following
E is the Fermi energy)

5 3
(A FEr B 3Er

©) Er 0 E




176,

177.

178,

180.

wiE Brm h F w2 a

#% 1
(A) it (B) wifa
(o (D) =wira s

FAl E = nhl F1 F9129H U2 "

Teger & foro werayl i @ wiifn

(A) Fae wome fam el & oo @
uE A SR BT R |

(B) @Hud Ha(l &l ®1 7€ € @Hw 4
e ® |

(C) srAa Fal wl #) wgd A fwan |
frarnmn ® |

(D) B e WA #t e
qaE |

U Bl fags wwrE wam f sghh &
FW F sE0y, s Eﬁ‘ﬂ'ﬁﬁaﬁ
He %i%lqaaamﬁa
(A) e s

(B) =i &l

(C) mﬁamﬁwﬁﬁr_

(D) mm-rﬁ?ﬁam |

(A) 0° (B) 45°
(C) so° (D) 180°
R vs Fofas et i ofow st
Fforer et 8 7t ward o woded A
I T qEAd 8 |
)
® 75 ® 5
() 2 D) 2
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1 EFE S AU @RI US E

3 TgEal L @ SrEi v fava sl
T ST WA R ) S i T

(A) LFE i adE A |

(B) L% |rd ST T AT e |

(C) [}%ﬁﬂmﬁmﬁm%:
(D) FAFME |

) 7 (B) 13
©) 14 (D) 21
184, afa = G wombna & Bl s
O 1 56 U 12 o e B
(A) 4ne?|y? (B) |wf
© wRlvE ) P

185. 0° K A & U= uig § wAaten vE gH

e ) s e (5 2 £, ol
Fdl2)

A SE ® Sk

©) Ee (0) —;-EF
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186. A 45 kW broadcasting antenna emits
radio waves at a frequency of 4 MHz.
The number of photons emitted per
second is
(A) 3.4 %107
(B) 1.7 x 10°
(C) 34 x10%
(D) 1.7 % 107

187. According to Louis de Broglie's
hypothesis, the momentum of an
electron confined to the interval (0, a)
along x-axis can have discrete values
given by (‘'n’ is a positive integer in
the following) -

(A) P==

Thesteady state of a particle confined
{otha region (- a, + a) is described by

the function : y{x) =\E coe{az—a—
The probability of a particle being present
in the interval (0‘ %] Is equal to

188,

(A) (8)

(C)

Bl W=
m|—= M=

(D)

189. The group velocity V of a packet of

waves and the phase velocity V,
satisfies the relation

dv.
+A—E

(‘A’) vﬂ- = v‘ﬂ d?h

dV, !

® V5

il v

( ragial wave function R(r) describing
. "he electron in the hydrogen atom in
" the ground state is writtan as

ar
H{f} = 3;2 ﬂ“{ where a = L

The value of position
Wmm&éﬁ:ma._‘

(A) 1

Nie Al we

B) 1,

(C)
(D) r=a

I

191,

Atomic mass number of an element
is 232 and its atomic numbormﬂﬂ
The end product of this rad
element is an isotope of lead (a .
mass 208 and atomic number 82).
The number of alpha and betal
particies emitted are
(A) 4o and Bp
(C) 6aand4p

(B) 6a only
(D) 3aand 3




/DA O 0 O 0 O JDD-79/PGT- PHYS/ TIER-I/X-15

186. T 45 kW R 1 fi 4 MHz 1 | 189 A ¥ uw W w wgp A v, 3k
ST 1 wiett w gewtora a8 A, v
it % i seafa wE ) wen 2 AR
(A) 3.4 10" (A) u,=u,+l%

(B) 1.7 x 103
(C) 3.4 10%
(D) 1.7 x 10"

187, wpfu B avelt & ewifala % s s
eV % 3l (0, a) St # x-3E
F wry gfefifta st & ar
farfaree v 61w i ww @ (g :
quifss 77 3) 30N
w P-" @ P=T R = srea a= 0

D %mmﬂ%rﬂaﬁﬁﬁfﬂn
© P OF T wm

188. (-a, +a}w%:n%a%u&:ﬁﬁﬁ‘m T g ®) 1=
© =3 (D) r=a
Wix)= \E O*E]W 191, e T 1 v zemr £ wen
ST T AT 3 e ) i 232 37 3t anfoss wear 90 # |

FaaE 18 1 st o R aa
Ffom 3 8 | (snfoas z=mm 208
(A) % (B) -;— T STV AT 82) AT SN At
7 =1 Frfere e #
© - ©) - (A) 4a3M6p  (B) 6o =M
4 8 (C) Baslap (D) 3u sMap
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192, The mass dafect for the nucleus of
Helium is 0.03 am.u. What is the

binding energy per nucleon for helium
in MeV ?
(A) 28 B) 7
(C) 16 (D) 4

193. The number of most probable
thermodynamic macrostales for a
system having odd number of
particles is
(A) 1 (B) 2
(C) 3 (D) 4

194, The relative thermodynamic probability
between two different energy statas

having difference 1.1 » 1020 joulesh, f\

at 400 k temperature is

(A) < IB]L
(C) e (D), 92

186, ln now many w&wmo particles can

ananged in three phase celis
fing o Bose-Einstein statistics ?

(B) 8

(D) 27

196, |i the gain of a closed loop inverting
amplifier is 3.9, with an input
resistor value of 1.6 k), what value

of feedback resistor is necessary ?
(A) 3.12kQ (B) 6.24k0
(C) 4100 (D) 820 Q

Ax

197. 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 coastant

B) m=1,n=2
(D) m=2,n=2
3, Adynamical system with two generalised
coordinales g, and g, has Lagrangian
L=gf+q; - fp, and p, are the

corrasponding gene momenia
then the Hamilton:an is given by

@ H:% ;"3
©) P, : PaQz

2, p?
py +P;

(A) 2

pi+F

© =

200. An ideal gas of non-refativistic

fermions in three dimensions is al
0°k. When both the number density
and mass of the particles are
doubled, then the energy per
particle is multiplied by a factor

() 2% (B) 1
(C) 2}5 (D) 2';‘3




192.

194,

195,

aferam & e % oo zeaarm 2w 0,03
amu? | Mev # &fegy & fou fa
T e e e @ 7
(A) 28 ®) 7
(C) 18 (D) 4

FIl %1 fwm 39 vEaTEh v woneft
% for sreia wiids s
S Y T

(A) 1
(C) 3

(B) 2
D) 4

400 KT H 1.1 5 102050
Pt vasane @) e el e &
e i Fmfaed) i

1 1
@ ® =

(C) e (D) e?

ST i e e
e F A A et
awemd?

(A} © B) 9

(C) 3 (D) 27

afz 1.6 k0 % Fash vfstvs Fam v
e o g wfE R e 3.0 2
1 wfafee sl v sravas
27

(A) 3.12k0
(C) 4100

(B) 6.24 kO
(D) 820 0
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197 FRF AN F o= s f sifas

198.

198

V.

el Nt P d v w0
W, HY 1 7 S 6 o o

- wwl & R e B R 7

(A) (8)

5
7
£
7

m = n & Hlmll
{A] W

Fge q, 71 q, v
mﬂL-q1+q? _
- i | a2 paen p, wmneliga
ol &, A e e R

g B

B) m=1,n=2
(D) m=2,n=2
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This booklet contains 64 pages.

Please check all the pages of the Bookiet
carefully, In-ease of any delect, please ask
the invigitator for replacement of the Bookdet.
Directions - Each question or Incomplele
statemant is followad by four alternative
suggested answers or completions. |n each
case, you afe required lo select the one that
correctly answers the question or completes
the statement and blacken (@) appropriate
circie A, B, C or D by Blue/Black Ball-Point Pen
against the question concerned in the
Answer-Shee!l. (For V.H. candidates
corresponding circle will be blackened
by the scribe)

Mark your answer by shading the

appropriale
clrele against each question. The circle should
be shaded completely without leaving any space.

The correct method of shading is given beld
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There is only one correct afiswer 1o each
yuestion. You should blacken (@) the circle
of the appropriats column, vie'A, B, Cor D,
It you blacken (@) morg“than one 'circle

548 question, the answer will be

‘A machine will read the coded information

in the OMR Answer-Sheel, In case the
information is incomplete/different from the
information given in the application form, the
candidature of such candidate will be trealed
as cancelled,

Use the space for rough waork given in the
Question Booklet only and nol on the
Answer-Sheetl.

You are NOT required to mark your answers
in this Booklet. All answers must be
indicated In the Answer-Sheet only.
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DO NOT OPEN THE SEAL OF THIS BOOKLET UNTIL YOU ARE TOLD TO DO so=
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QUESTION-CUM ANSWER BOOKLET =
g~ g E
]
JDD-79/PGT- PHYS/TIER-IVX-15 £ =
DESCRIPTIVE TIER - I/ avfarewss fgar -1 =
MAIN EXAMINATION/ 52 ufign 1
:
Time Allowed ; 1 Hour e 7 ._,Mﬂrnum Marks: 50
freifem s : 1 9v 2 &% aﬁmﬁ:snl
IMPORTANT INSTRUCTIONS TO CANDIDATES
1. Before making any entry on Question Paper and QAB candidate shouid count andg |
check the no. of pages and if any diserépancy is seen then Invigilator shouid be informed =
immediately for another copy of Question PépeerAB. M
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2. Answer of avery guestion is axpected at specified space. The answer will not be checked B
if there is change in place of question or answer.
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3, It is mandatory to strictly follow the instructions by the candidates.
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JDD-79/PGT- PHYS/ TIER-IWX-15
i) Essay (In English)
| Write an essay on any one of the topics given below : 30 Marks
a) Deregulation of oil prices.
: OR
b) Advantages and disadvantages of seli-employment for young people In India,

OR
¢) Pollution — The Ghastly effects. :&
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. Time Allowed :

. Candidates found guiity of misconducl/

JDD-79/PGT- PHYS/TIER-IVX-15

INSTRUCTIONS TO CANDIDATES

Descriptive Type Examination : 1 Hour
Total - 1 Hour

Please check all the pages of the
Question-Cum Answer Booklet with
OMR facing sheel. In case of any defect,
please ask the Invigilator for replacement
of the Booklet. In case of any discrepancy
between the English and Hind| versions |
of any Question, the English version will
be treated as final/authentic.

You must not tear off or remove any sheet |
from this Booklel. This Bookliet must be |
handed over to the Invigilator before yousl
leave the Examination Hall.

This Booklet consists of Daar.: otive |

in this Booklet. No aﬂﬂMI éhael wnl
be provided. = _-' Q

ardhe Owﬂmyasmrﬂ*uﬂynwm
JSome Questions may be difficult
i . Donosprd o s

' ‘WcalculalurrPalmloanlowomm
Digital Instrument/Mobile/Cell Phone/
Pager is NOT allowed.

using unfair means in the Examination
Hall will be liable for appropriate penal/
legal action.

You should not write your roll number,
name or address in the space provided
for writing answer. In case of letter writing
name and address should be written as
“abc”, ‘wyz” efc.

12

. -

o PR T 50 ) i AvHIEE W - 2
we wfeifer fg o € | 3w 3w o9
afeert 4 fan o ffde wam e §

| # sifafas g R

e i I A wY A S 2 | F
mmmwﬁﬁqi{aﬁéiiﬁaﬁ
T W A F9E A w0 |

Fogeret /I /A s fefaem
mﬂﬁma}ﬁa B /e & I
|

e v & & o
2l TR TR Eeeciof iEes

mﬂﬂiﬂﬁﬁﬁl

s Fen forma & fom fam o wam @
A9 I A1 a9 S e T A e
Fifen | va saa A v am a v foram
F TF W “abe”, ‘xyz” ford |



