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Which of the following is an analylic

function of the complex vanabie

z=x+iyinthedomain |z|<27

(A) (B +x—iy)7

(B (xeiy—1)"

C) (T+x+ip*(7T-x—iy)?

(D) (1-x—iyy* (7 —x—iy)?
16z

For the function f{z) = {2_+3.ﬁz T

the residue atthepolez=11is

(A) 6 &) 3
(C) 12 (D) 8
Tha generating function

Fi = PO for the

f=0

Legendre polynomials P_(x) is

F{x.tj={1—2xt+tg}":' ' tr:e valua of
Pyl =1} i8

Ay —1

B) +1

© -%
D) +%
A vector perpendicular to any vector

that lies on the plane defined by
X+y+z=5is

(A) i+]
B j+k
(C) i+]+5k
(D) i+j+k
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5. Tha Taylor expansion of the function

In{coshx), whera x is real, about the
point x = 0 starts with the following
lenms

1.q "

(A) —3* +ﬁ:"+.--. .l-

3o i
B i cx g
B -3t

T, L. Sl TRy
e 6

1 1
) G L e T
(D) E =

Given that i 1-|.1{:}I—=a'r?‘ﬂ".
n=A n1

The value of Hg(0) is .

(a) 12 SAB) 6

(G} 24 (D) 18

Consider an anti-symmetric tensor P,

with indices i and | running from 1105,
The number of indepandent

components of the lensor is
(A) 5 (B) @
(C) 10 (D) 3

The unit vector normal to tha surface
¥ +yZ—z=1atthe point P(1,1,1) s

o) |.+JJE+|: ® gu.JE_k
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o 182 srifeemdfm
(2 +3) (-

qd z = 1§ HAREm?
(A) 8
(C) 12

3, S e F AT

I (A

(B) 3
(D) 9

Fix )= 3 P00 " Sxdgeiefraives
A=0

% B0 P00, Fix, 1) =(1-2xt+£)
2R Py () TR

(A) =1

B) +1

cy -3
o) +%

4 Bt Frafm s oA ows m e,
WeRwFE T x+y+2=5 FF
#=refE  d TR d R R ?
(A) T+]

B) ]k
{C) J+]+5k
[D} ;-ri+i'.
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The solution of the differential

cix .
equation ~— = x* with the Initial

condition x(0) = 1 will diverge
towards infinity as 't tends to
(A) 1 B) 2

© 2 (D) w

Which of the foliowing tunctions
cannot be the real part of a complex
analytic function of z =x + iy 7

(A) x%y

(B) x2—y2

(C) x¥—3ny®

(D) 3y —y-y

The Fourier transiorm of the
dervative of the Dirac & -function,
namaly &'(x). is propartional to
(A} O (B) "1

(C) sink (D) ik

The inverse Laplace transform of

1_
s%(s41)

1
(A) Etﬂﬂ I

! 7 =
—t*+1-&
B) 2

(€ 1 1

o St-e’)

148

£

T 0 0

13, The eigan values of the matrix

14,

15,

16.
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(A
(8]
(T}
(D}

0.1, 2 e
0.0,3 3
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-1,1,3

The equation of the plane that is
tangent to the surface xyz = 8 at the
paint (1,2, 4) 18

(A} x+2y+4dz=12

(B) dx+2y+2=12

(C) x+4d4y+2=0

(D) x+y+z=7

Consider a munterdﬁpqlﬁwiaa circular
contour | z| = 1 about the origin. The
integral {f(z)dz over this contour is
(A} +im

B) <in

(C} zero

(D) 2

i A and B are constani vectors, then
EE{EKFJ} is

(A) zero
(B) A-B

=

(C) AxB
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(B)
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(A} 0,1, 2
(B) 0,0,3
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(D). -1,1,3

S EAE xyz =8 (1, 2, 4) T TR
347 A 1 A

(A} x+2y+4dz=12

(B) dx+2y+z=12

(C) x+4y+2=0

D) x+y+2z=7

w7 it g foag o wifim e ufemim
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dt(z)dz % s Ft wftfaran e
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17

18.

186.

20.

If A =yzi+xz]+xyk then integral
:f.l_“; -di { where C is along the
[

perimeter of a rectangular area
bounded by x=10, x =aandy =0,
y=h)is

(A) %taﬂh“} (B) ma®+b®)

(C) =(a’+b*) (D} zero
T dx 1

thal the =—
Given thal the integral [!r. 2y
the valua of

J v" ¥

X Sl
{A] ,’,3 {E]' 41,!'1

.. =,
{C) 8y (D) 2,
Lot u(x, y) = u%{x? - y*) bethe real

part of analytic function 1{z) of the
complex variable z = x + iy. The

imaginary part of I{z) is

(A) y+xy (B) xy

C) vy (D} ye-x*

It Hx}:{ 0 Trx<R on the
x—3 for x=3

Laplace transform of f{x} is

() se” (B) s’

c) s* (D) 5™
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21.

A constant force F s applied 1o &
relativistic particle of rest mass m. If
the parlicle starts from rest ati=0, its
speead after a tima 1 s

Ft

m ¢

-_Fl ¥
(B) c(‘l—e"“] /

(C) ctanh [%}

Pt

VEE 4 mPg?

The Lagrangian for a simple
pendulum is given by

(A

j.d ;mFﬁ’ _mgl (1-c0s8). The

Poisson bracke! befivgen f and @
s

' 1
(A) {0, 8}=1 @8 00 =—3

IH'_'I

(C) {U,G}=% o) {6,6)=

A particle is moving under the
action of a gmaralisad potential

Vig.q=

the generalised force is

14 2(1-9)
(A) - 7 'L'ﬂl (B) F
2 q
(C) E (D) Pl




17. af2 A = yzi + xz) + xyk® T oA

18.

18,

B x

4A-di & (= i G Wltee
H

SRR 8 % = 0, x =a 3y =0,
y=b&F A HEEE )

(A) %{33 %) (B) mla®+b?)

) =la*+b?) (D) A
ik 77 g wEe | -ﬁd-“-;—; i
g % +Y y
- dx
__" _ _mIgHe
ﬁ[ [ +y*)?
I i
{A) v B) 4y
T L
IC) E'F:t (D) 2y

7 e i ulx, y) = h-;{x*—sr:‘!

HET 1 7 = x + iy = [EveIaeEE HE
f(z) =1 Fretass O 8 | 05 8 f{z) F
FIedHE T

(A} ¥ +xy (B) xy

C) vy (D) y*—»2
0 Jor %<3 g5,

Tfe f{x) = 1 5 & ::_EEHH{:;

] ST BT R

(A) s (B) s’e™

cy s* (D) s%™
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(C) f:tanhl g 1

Fect
Y -|-
JFE? - mic®

(O}
wTE Uegem o fore wifema
L:%mﬁ"uﬂ mgl {1-cosB) |

6 3 o e =1 Tiae Sew B

A) {o.8)=1 - (B B0

(D) {6,8}=
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24,

25,

A

Two particies of identical mass
move in circular orbits under a

central potential V(r) = %hr*. Let I,

and I, be the angular momenta and
4. I be the radii of the orbits

{
respectively, If t =2 thanthe

value of :E' iz
(R) 2

1
(B) 5
(C) 2

1
0 3

A particle of mass 'm’ moves inside a
bowl. If the surface of theibowl is given

1 2
by the equation Z = EE{:E + ¥ ),

whare 'a' is a conslanl. The
Lagrangian of the particle is

(A) %m{rzﬂnf—garz]
1 B2y a% , B0
(B} Em[(1+ar}|r +r¢]

(C) ;—m P‘ +r%0% 4 sin® 04" - gar” l

©) Hm|(eatr) ke gar®

-10-

26.

28.

Two bodies of mass 'm’ and '2m'’ are
connected by a spring constant k.
The frequency of the normal mode is

W = ® (%
[2k . [k
© Yo ©) oy

Two events separated by a spatial
distance 9 » 109m aré simultaneous
in oné inertial frame. The time interval
between these ftwo evenis in a frame
moving with a constant speed 0.8c
(whare the speed of light

c=3x 10%m/s)is

(A} B0s

(B} 40s

(C) 20s

D) Os s <

A particle of unit massmovesina

potential V{x) = ax® + 2 , where &

X

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

the potential is

(A) Jab
B) JBa

Ba
@ =

Vb
b
o |
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1
(B) 2

c) 2

1
2

05, ST ‘mi S e Sl ] o SE R

(D)

AR FI F AAE S 2 = ;;El{x"ﬂ'zl-%i
w1 1 foo o, =] e v fEm 2 3|
1 i A ?
(A) %m (i +r%§2 —par?)

‘ ) 2 4122
@ Fmleatt) e
(C) -;-m Ez L6 4+ gin® Gg° —gm“]

(D) %m|_{1 ra%r 1P+ —gar:J

Ax*

27

1-
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e FE R k8w
‘om' % 4 g2 g0t | g i i

- wEEE
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A \azm ® o
[2k 1 [k
© yam © Zevm
e T 1 9 . 109 m T e A
H2-IT0 U WETE I A 7 U 6 E | 5
¥, 351 U T =TT 0.8 o H1Y o
= B T o o T S #
(R TFm A T c=3 108 m/s? )
(A) 60s
(8) 40s
(C) 20s
(D) 0s
THTE FEIUE 1 UE 0 e

V(x) = ax? +% i qre 2, =l a 3 b
BT ST EATE £ | BiE Sl ol
TeEEa T E S F A g wfE
AEHE

(A) fBb

(B) +/8a
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29, The potential of a diatomic molecule

31.

Ax
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as a function of the distance r between

. a b
meamlsgmnbf‘#{rj=—ﬁ+ri—a.
The valua of the potential at equilibrium
separation between the atom is

2 e 2
R
a )
© - 0 -5

The annulus of mass M made of a
material of uniform density has innar
and outer radii a and b respectively.
Its principle moment of inertia along
the axis of symmetry perpandiciular to
tha plane of the annulus is

(A) %M b* +a%)

@) oMl -a)

() %Mibz—ai}
(D) éu::hhaﬂ}

If the Lagrangian of a particle moving
in one dimension Is given by

s
L -.-%i—wx} than the Hamiltonian is

o3
(A) %:p* +M(xX) (B % +V(x)

i.!' s

© SV () £V

32

The Poisson bracket || 7| [p|l has the
value '

A}y |rllpl
ey 2

B) rp
@, 1

A 7 meson at rest decays into two
photons, which move along the
x-axis. They are both detected
simultaneously after 10 seconds. |
an inertial frame moving with
valocity 0.6¢c in the direction of one
the photons, the ime interval Detwee
the two detections is
(A) 458

(C) 10s

(B) 158
(D) 20s

Let (p, q) and (P, Q) be two pairs of
canonical variables. The

Transformation Q=g cos(fip)
P =q" sin(fip) i canonical for
3 1

A a=2p=7
B) a=2p=2
(C) u=%iﬁ=2

1 1
L5 e

Two particles each of rest mass T
collide head on and stick togathe
Before collislon, the speed of eac
mass was 0.6 times the speed of lig
in free space. The mass of the fin
entity is

2m
A = (B) 5m
am 5m
€ & o -




28.

30

a1.

Ax

5 oy 9 o ferga srpedt & =i
r@&mmﬁv{r}=-%+rﬁl%|mﬁm
% fta & oy e | e s e E
4a° 2a°
(A) == B
a a*
© % ®) ~2

U HE S 98 W EEEE M
Her gy et sl aeh fem a s
2 | ST TR o WA S o
&y I i T S

(A) %Mf{hha*}
(B) ;hhfb”—ag}
© FMb?-a’)
(D) %Mn{hz rat)
af v T = A ) o A

2
Fem e, Twa L= ;—1 - V(x) T
piaFEa 3

5]

(A) S0 +V (B) S+V(x)

2

- 2
(C) "2- +V(x)

(D) E-+V(x)
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3. waEAETSE |1l pl Faw

(A 171P] (B) F-p

(D) 1

33, U n° WA S e 2w

AT ] B, G 0 T A )
10 B & W= F S wh we far
u=a & | v Fafnaa & R S 9 006e
I 1 29 | vF wigra ot B g =
tmid Rt FwIAE
o1 & w9 SaUE ¢
{A) 458

(C) 10s

(B} 15s

(D} 20s

(p, a) 20 (P, Q) A2 i A i
i e FIE Q = g cos(fip),

P=g’sinpp)®® _ %
fom aafirerer @ | [
|
(&Y a=2pB 5
B) a=2p=2
1

==, fi=2
) e=gf

—.l |5_1
@ e=5k=3

. T A m & 2 S e

T U gt B T T B | 2T
& WEel i W | g weEE i e
T S T 0.6 T o |
= & 3ifon wfEE e

2m
(A} 5 (B} S5m

am am

5 2y =
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36,

37.

Ax

A solid eylinder of height H. radius R
and density ¢, floats verically on the

gurface ol a liquid of densily Po. The
cylinder will be set into oscillatory
motion when a small instantaneous
downward force is applied. The

frequancy of osclllation s

Ay pH
® i
i

The Hamiltanian of a simple pandulum
consisting of 2 mass ‘m' attached to
a massless siring of length [ is

FE
H=—%_+ i(1-cose), IfL
2mi* m

denotes the Lagrangian then the
Nrpr dL
value of - is
(A) _EE P, sint
—2 .
(B) —r-g- P, sind

(C) _";.'_ P, sin

(D) _—f'ﬂ P, sin{26)
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38. Two bodies of equal mass ‘'m' are

connected by a massiass ngid rod of
length ‘I " lying in the xy-plane with
the centre of the rod at the origin. If
this system is rotating aboy! the z-axis
with a frequency w, its é‘rgular
momentum is

mifo mi‘m
(A) 3 B g
(C) 2mi®w (D) mi%a

39, A planet of mass m and angula

momenium L moves in a circular orbl

-k
in a potential V(r) =- — where ks

constant, If it is slightly perturbe
radially, the angular frequency ¢
radial oscillations is-

r

mk? 2mk?
A, B —s

V2 mié V3 mk?
© 5 © =3

40. A particle of unit mass moves alol

the x-axis under the influence of
potential V(x) = x{x - 2)2. The partit
is found to be in a stable equilibrit
at the point x = 2. The time period
ascillation of the pardicie is

an

(A) 2n ® S

C) = (D)




36.

ar.

H&=1, R E=n s p s = s 3m

ffEm P F 33 F T W F e
R AT | U I #1 aveniier ST
e e e 3 aifem nfs | fan
&4 9 gt st g B

e
(LY
A o
Pl
® 1
pg
p.H

a

(C)

o [g
S [

T m T O T et o et
# T e fadE Jad) T g Fm

2

fEm#, =it H= 22;2 + mgi{1-cost) af
L Si=aaA 1 W S g A 'z:' FITUH
B

{A) 'Tg-F‘.,, sind

(B) I.Eg P, sinf

(c) iI% P, sind

(D) 29 P, sin{20)

=18~

38.

38,

40.
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UH ST e Fen 9 T A9 A F
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AT § 951 g0 8 | 9l 98 faum
@ ST o AT 2 - 3 H i
AT &, S I S B

mu d {1 m;gﬁl‘
> ® &

2mi*e (D) mifw

(A)
()
B m %] UF UF S0 i
el L v e e e

Vir) = _-'-H-. 7 o B, W W K

o= & | 3fE 78 semET |
Fasjafers et 1 1 e e o
shuft araf @ "

(A)
(C) I—a—'

S R o ] -t e
WV(x) = x(x — 27 3 T ol TEd AT E |
e T T fig x = 27 fomaE e
T | S & S e B

G
(A) 2n (B) £
i
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Four equal point charges are kept
fixed al the four verlices of a sguare.
How many neutral peints (|, 8. poinis
wherse the electric fliald vanishes) will
be found inside the square 7

(A 2

By 1

C) 4

Dy 8

Consider a solenoid of radius 'R’ with
' turns per unit length, in which a
time dependent currant | = I sino|

R
(where =~ << 1) flows. The magnitude

of the elactric field at a perpendicular
distance r < R from the axis of symmetry
of the solenaid is

(W) Souanlfeosot
B} 0 !

(C) %mr Sinol

1
(D) Em;.l.nﬂHEFEDSuI

liaforce F is derivable from a potential
function V(r), where r is the distance
from the origin of the coordinate
system, it follows that

(A} V.F=0
(B) Vvv=0
(C) E:u:#ﬂﬂ

Dy vV=0

44, A magnetic dipoke of dipole mament

is placed in a non-uniform magne
fiald B . If the position vector of the dipc
ls 1, the torque acting on the dip
abouttheorginis  *

(A) mxB :

(B) rx(mxBj

[C) rxV(m-B)
(O}

=
v

4

The electrostatic potential V{x, y)
free space In a region where |l
charge density p is zero is given |
V(x, y) = 48™ + f{x) -3y* . Given

that the x-component of the elact

field E, and-V arg-zero at the orig
fix) Is L

(A] 4x® - 3e®*
(B) 32— 402
(C) 0

(D) 3e®*—5x

Tha magnetic field comesponding to
= Y= = 10
vector potential A = EFH r4 .r.j.r

(where F is a constant veclor) is

F

L

[A)

i
_'.
- |

(B)
(C) 0
(D)

sl Tl

i
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41. v % an s b = e fagai
ST e Tt w0 1 e 3
1) % e o) Zam ey fomee v
A £ | (391 : T T B, w1 Tegm &
g e
lA) 2
(B) 1
G} 4
D) B

42 B R o v ulenleE 0 o T

oz ik 35 e, e v el |

W | = L sino ) @ee # (e 7<)
S r < R iR = Al )
33 B feregm &
(A) ;-mll,:,nlﬂi cos mi

(B8) O

1 ]
~ il Sinml
(C) E'm iz
1 2
{2} 5“"‘“”“ rcos ot

43, fz s v = i) @ v & T E
et #, el g T S gE Ao
ot & ot 98 9 TEN R
(A) V.F=0
B) VV=0
(C} VxF=0
D) v*v=0
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44, Tamm wmept m F Gaa-Tagd 1w

s fafea i &= B & mn s
B ufzan Rmw efaafnr 2,39
fom o= S foF o o e R
(&) mxB

(B) Tx{mxB)

(D) F::-;E-

w2yl H, 6% wae A
getaeeiea v Vi, y) 2,

=E AN g p A
Vix,y)= 46 + I(x) - 3y* HETH
o v R 1 ot 7l gefee S
x-S0 % @ 0 E, o VI R,
o i) ® e
(A} 4x? - 3™

(By 3x%—4e™ -

(Cy O

(D) 38 -5x

E ICBE L E=%F_7:-r I+ :E? o
HeT AT i & 2 (R F O
femwafEme)
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£
ﬁ 47, A plane slectromagnetic wave has 49. The magnetic field at a distance F
. the magnetic field given by from a long straight wire carying ¢
'. A |- k = steady current | is proporional 1o
! By, ztl=B.sin| (x+y)-—=+ot |k A i
AR ] (A) ®) o

] 1
whate k is the wave number and | | | |

; s o . © 7 O 7
and k are Caresian unid vectors in x, y ;
and z directions respectively. Then the

. i i 1
average Poynting vector is given by 50. A pointcharge g of mass mis kapti

a distance d below a grounded mfinil

cBZ [| } conducting sheet which lies in t
(A) 2H, xy-plane. For what value of d will it
o . in charge remain stationary 7
By - E:E"-’. {.I = i) { q
2us V2 W Jmane, (B) 4,/mgn
B [i+] mgm =, Jmigr e
© 2, V2 © S ® T
2 .
(D) ZE [L_*.l.} 51. Twoconcentricyhetal spherical shi
Fo

with radius of inner shell "a’ and oy
shell ‘b' are separated by wea
conducting material of conducti

o . I they are maintained al a poter
difference V, then the current flc

48. The space-time dependence of the
glectric field ol a linearty polarised
light In free space is given by

xE_cos{wt —kz) where E,, © and k from one to other is
ara the amplitude, angular frequency W W J
and wave vector respectively. The (A)
= time average energy density (;
associated with the elactric field is i an (V.- v!?}
W L ® T e
i Yo € 4o Va—W)
B g% &)
2
5. &l o) o Maze)
(0) 2e,E3 © " a-)
Ax 18-
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47, U HHAe R FE T 49,
ACICEER R
ﬁ{:,y.z-thﬂns-in.[::-y]%+mlJ|:L
ﬁm:x,yﬁzﬁmﬁhﬁﬁ
we § i | ] o k e g
At | T § i e afikm g

50,
E.-‘
” ZHDL_J
BE T-".
o Hig
Bi :
() ;TtL:;ﬂ
cﬂz{s_- 51.
© -3

48, e ST B A J1E v el gdtE
T o TAEA & o Haue -5
w1 xE, cosf{ot—kz) F ®1H
femm mn & 1 o E,, o #T k30
v =, Hiofrr st i oo wfem
2 1 Forgdt 59 & el sfom
ETilTich
A) 5 5ES

i)
(B) E"':-E
€ e E
D) 2¢ E
Ax 18-
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ot R T TE T i A U e
] AW © FEA 0 i g am |
o A1 ST R
A
L) B) gz
| H
€ 7 ) B

TSI m 1 U fig e g o 7l

O FETR] HT e o AT T 8w

xy-HHdel | a2 | d w5 e e

fore e SR T AE R 7
widd B -9

A) Jmgr e (B) 4, /mgr e,

ymore, o Jmone
q ( 4q

et 9 ‘2’ sitt At e b
& 1Y ) Fohg T TS S o]
o FAE HETEE YA A S g |
afe 3% Framara v @ spdda 3 R
A d 9T F EEE 0§ o6l & fem
21
W - Vi)
=
an (V- V)
o (a-b)
€) 4gMa—Ve)

[A 1)

J."_ .b.],'
(a-b)

(C)

ED], L F)
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52. A plane electromagnetic 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%

(G} 12% (D} 16%

54, The vector potential Adustoa

magnetic moment M at a point T is
; = mxl

given by A = - If M is directed

along the positive z-axis, the

¥-component of the magnetic field at

the point 1 is

am
W o
Ky
(B) Far .
IMxz '
© T
Im(z® - x
o )

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

p{F} -—|.*:‘;,[a|"Ll - r:"}cnﬁ G:r<a

The leading order term for the electric
field at a distance d, far away from the
charge distribution, is proportional 10
(A) d-? (B) d-*

(C) o D) d*

55.
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o7.

Interferance fringas are seen alan
cbservation plane z = 0, by the
super-position of two plane waves

Amupli (k, -l"_—mt}] and

Azmtpil (k, T —at)| , where A,

and A, are real amplitudes. Tha
condition for interference maximum s

(Al (e~ F =@mstin
(B) (k,~k,)T =2mn
(C) [k, +k) T =(2m+1)=
(D) (k, +k,)-F =2mm

For a scalar function § satisfying th

Laplace equation, V¢ has

(A) 2erocurl and non-zero diverge

(B) non-zero custandzero diverge

(C) zero curl and zero divergence

(D) non-zero curd and non-zerg
divergence

When a charged particie amiis
eleciromagnetic radiation, the elecin
figld E and the Poynting vector

S LExE at a larger distance 'r'
Mo
1 1

’rrumeminarvar'l_.raaF and o
respectively. Which of the Tollowing
choices for nand m are commact 7
(A) n=1andm= 1

(B) n=2andm=2

(C) n=tandm=2

D) n=2andm=4




52. T SEEHTH 1 SEETEA] T GHe

Forega e i e 3 A
e e W e s e
i e g st ot wem =
AT B A I T R
(A) B% (B) 4%
(C) 12% (D) 16%

53. HhE AT mA R A g 1w
afen g A Femegd Brmd

- m
A= ’:
-

LR e 2w &
am FEEE R A ¢ g T g i

o+l x 3411"«13%
Jmyz
(A f
r
Jrmxy
_ro._
Jmxz
&) =
am(z® -
D) {zrll xy)

54. o e’ U SR U ST
2

p(F)=p.(a® -r®)cos 0:r<as
e s & | d gl o geeh dE F fo
W e Ity sE
AR AT Ffmw
SR |

(A) a-t (B) d2

€y o= (D) o

Ax
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21 wHAE A ﬁ.,exp[i{b—:,-'r_ m}]

a-ﬁTAEExpEil:ﬁ? N -ru!}JéEﬂ'-T{fﬁfFrf
A ST WA 2 = O F FEIET 397
H1 2@ o wwa © | TE WA, A,
At et v € | s
weaE & oo feafa 2

(A) (K, -k} T =(2m+T)n

(B) fk,—K,) T =2mn
(C) (k, +k.)-F =(2m+ N n
{D) tﬁ, +h‘.';.]--F—-ETITr

v At Fe & fow o areta afwm
&1 uftge T B, v 1 A

(A) = i i e e R
(B) ¥ fem ol sit v R
(C) ¥ wie ok v fmran

(D) s ifeniiga s v e fes
el U AT T ) T i

e suan Rfem = amffa s
# 7l fargefr & € sfiaréfn afem |
g o

S= —ExBad gy famwm g
Ha
3

w0 oo R WA
ﬂﬁmnﬁm%fﬁﬂ,ﬂﬂﬂmﬁ%?
(A) n=13K m=1
(B) “=Ew_9ﬂ1m:2
(C) n=13Rm=2
(D) n=23Mm=4
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58. Consider an axiaily symmetnc

bo.

Ak

charge distribution of the form,

) 1

My | 1
pep L1 e "cos®$. The radial
B

compdnent of the dipole momeant
due 1o this charge distribution is

{AJ ET':J"ur; !.B:l T':Im'nr:?

P oy

(C) nuf; >

Thea force betwean two long and
paralliel wiras carrying currants
|, and |, and separated by a
distance D is proportional 1o

|1_!L,
(Al o
h+l
®
o [hk ) ,
© |5
5 hiz
|:} D.'i'

If the electrostatic potential Vir, 0, ¢)
in a charge free ragion has the form
Vir, 0, ¢) = l{r) cosd, then the
functional form of f{r) {in the following
a and b are constants) is

) a2
r

(D) H*F(EJ

s D
A ar +—
{ ) r

(C) ar +!]
r

| 81

62,

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

wix) = A sin —| O<xel

= ] - =0 andx>L
The normalization consiant A is given

by

W | ® |7
© |2 o

Let y_(x) represents the normalized

eigen functions cormesponding o the
inear harmonic cacillator problem
(n=0,1,2,3) Lat

1 1 5
1, 0) = oK) 500 L‘jT—EuH{:}
reprasents the wave functions at t =|
It wo make a measuremeant of Bnﬂrﬁ

then the pmbﬂhﬂrtg,nl'ﬂrdmg the va
Ehm 'I'i'”l- DE

(A) O (B)

© 3 (D)

A Bals

For a potential energy varation of the
form

Vix. v, Z)=0for O<x<l O=y<L, O <2

= w | Bverywhere else
the energy eigan values are given b

E:H{HE l nﬁ -I'I-%}i Mo Ny N, =1,2
- PR . Then
i ah’
PR e
le‘ &
k= k=
© k=gF (O k=g
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58, WAL, p= ppl ;I | & "ocos®¢ T8

w1 efm auie e G e 138

sy e & =wm faga anel =
Pl simim 8
(A)  2npgfy (B) mpyh

4
(C) pafa (D) %

59. |, S |, ST i T2 HRA Rl 31 o
wrer dr R g0 D e g

ot argfoa ® |
1lg
A 5
I, 4 I_::
(B) 0o
(11"
© |5
Iyl
(D) D¢

60, UF AT HF AW A AR g RLlE
Eaa Vi, 6, ¢) FTET
Vir, & &) = f{r) coso B f{r)
s ? (AofafEaidaash

bt e 2)
b
a) arts (B) art g
: fo
(€) ar+- D) an |

Ax
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61. UH AmAE [ O vs o & fou e

=R
i} J'-\sr'n: Lt ':':}c w L
¥ ; el S x>l
o e fEnE A T e d
= .
1 (2
I :
W 4L )L
3 Y
i |
€ ¢ ®) [

B2, W, (%) st T it ST
HAT B, A1 (e T Al gaE
(n=0,1,2 3)HIHIE 2 |

yix,0) = LF e (X) < :-lu-:{xll =N E;u;.l.i]

'lnl-L.1

AT S 1t = 0 F T o |
ufe B el & |9 O Al e

5o e E
(A) © B) 3
© 4 o 2

63 WV(xwy z)=0fr0<x<L,0cy<l,0<z<L
=g ]FQ%qfﬂ‘ﬁjﬂﬁ
farfireren 2; g9 sifafies Sl v am
A TFELE E=k{n +n? +ni);
n,=1,2,3 ... @i

M, N
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64. Forasphencally symmeinc potential,

the radial part of the Schrodinger
equation is given by

R 2dR(N 2 e v,

gr- -r dr K

Fir)]Riry=0. The function F(r) is
given by

(s

@) 2ur®
N

® + o

(C) -~ +1ya*
D) +ll+1H
65. |n > are the normalized aigenkets of

the Hamiltonian corresponding to the
linear harmonic oscillator problem.

Thus ,
11
Hin==E, |n==|n+ 5 |Fr~r-.||]1'!|.'s;
n=0 1,2...
The matrix element<n+1[(x|n>
iz agual to
’ '-J}:’!'.II_
n
A \ 2pien
i '|'1'.E e
o | 'I'I "1
) | 2puin | !
C) O
& W
I:D]- |. El.i_ﬂ'l _.| vn=1
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B6.

67

In the linear harmonic oscilialor
problem the coberent state is given

by|le==N % C,|n>wherejn>
n=0 1R

are the normalized eigenkets of the

Hamiltonian. The coafficients G will be

n 2n
it ]
W - B 7
i = -I:_I_n.
CF ot ®) Jni
|-1'-J 1rm J. 3 }-ﬂﬁ d
For |= a ¥y 2 W Yy 2 y all

1
J, = 'E-i"-‘"_- where o,, a0, and o, ame

Pauli spin matnces, <2 |.J, | 1> gives

1

) -5 ®) -
1 £

© ¢35 ©) +in

The wave function of a particle is given

1 :
by W =5 % 1, where ¢, and ¢,

are the nomalised eigen functions
with energies E, and E, comesponding
1o the ground state and first excited
stale respectively. The expectation
valua of the Hamiltonian in the stale

s

(A) E; +E; (B} % E,
£, -2, €, + 26,
(C) =" (D) 5
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64,

85,

Ax

s Mefta aufiy T & foe i
wdf ey =1 Grwf W ge v ?

i
dr* r dr
F(r]R(r) = 0 T8 F F(r) %1 %1 8

?.#F.“Lr} £ = [E - V() +
B

i+ 1) A®
(A} - { }2
2ur

_ I+ 1) ke
)T

2ur
(C) —ii+naf
(D) +HMi+0n°

it s S ane & fen
Bt fand # e
W n> 8 |18 i

{ 1
Hlﬂ.:-:En[I'I'J=IH+é|fn':1|ﬂ.-=:

n=01.2 ...
# fore g 2

AEHd<n+1|x|n>

|—I-.,"n

210 |

@ |- ]"Ew.n'n_ui

|, Epie )
{C) O

[ H|':~."|-1.1

2

(D)

66.
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- §9. It the perturbation H = ax, where ‘s’ 72. A particle of mass ‘'m' is confined in
1 Is & constant, is added to the infinite the potential
\ square wall potential V(x) = % ma*x? for x>0
Vix)=0for0sx=<n
=w  otherwise - for x50
The correction to the ground state Let the wave function of the particie
energy to first order in ‘a' is AT
an be given by WiXI=——Eua*+
o - (B) an i
2 wheare y, and , are the eigen
an an lunttions of the ground stale and the
=) B o) = first excited state respectively. The
expeclation value of the energy is
70. A particle in one dimension moves 1 95
' ' (A) <l (B) hao
under the influence of a potential 10 10
Vix} = ax% where ‘a' is a real 13 -
constant, For large ‘'n' the gquantised (€) 10 fres (D) 10 hay
energy level E_ depends on 'n’ as
(A) E ~n? 73.  The guantum mechanical operator for
5 " the momentum of a palf_ti_::l_e- moving
B) E,~n" in one dimension Is givan'by
C - d
L) E,-n (A) (B) —ih i
D) E,~n"
& W o
I — S
71. The energy of the first excited ©) ot © 2m dx*®
guantum stale of a particle in the _
4 1 x, y and z components of angular
Vix, y) = Emmziﬂ' +4y%)is momentum operator L. The
E A 2k mmmuta:rur[LI. Ly L] is equal to
b B8) 3na (A) il + )
| € Fho B -an,
' © nlE-L2)
(D) 9 pe (D) ©
2
- A 26
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B9, I e H = ax®, @5 2’ v
feirms 8, are ol 39 fava & o
B W
Vix)=0 for0=<x<n

= o A 94N W F fow
UTHTS &H Fal &1 ‘s’ § Jre £

AT
(A) ET (B) ax
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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

particle)
vt 2
B

(A = ®)
v

G — D) v
v

The ground state (apar from

normalisation) of a parbcle of unit
mass moving in a DE‘IE-[Ii.r"-I‘IEI‘iEI{m-EIl
potential Vix) is E'l:“:: ::us!‘il:.-..n'ix].
The potential V(x), in the suitable
urits so that k =1, 18 (uplo an

additive constant)

x?
(A) >
(B) ’g J2 xtanh (V2 x)
(C) EEL _ /2 xtan {u@ x] |
(D) % _J2 xcoth '{JE :]

L&t |0>and |1> denote the normalised
eigen states corresponding to the
ground and first excited states of a
one dimensional harmonic oscillator,

The uncertainty Ap in the state

1
—=|0>+|1>
1.@” 112), is
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78.

a1.

The component along an arbitrary
direction n, with direction cosines

(n,, ny, n,) of the spin of a spin - 15

particle is measured. The resull is
(A) O

L]

I

(B) *£3M

(C) + 20, +n, 40,
_E | ¥ i
h

L) *3

Lt "I'I"rﬂ'l.h dancia the @ﬂ ‘fl.ﬂ'ﬂliﬂ'i Elf d
Hamuitordan for a sphencally symmainc
potential V{r). The wave function

Yagy + "-'IE"I'EE 1 V1 n"-"ﬁn] i5

==
4
an elgen function only of -
(A) H,L%andl, (@%HandL,
(C) HandL® (D) L2and L,

The commutator [x%, p?] is
(A) 2ifxp (B) 2ik(xp+px)
(C) Z2ihp (D) 2ik(xp - px)

A systern of N non-interacting
classical poinl particles is
constrained to move on the two
dimansional surface of a sphere,
The intarnal enargy of the system is

(A) ENHHT (B) NkgT

1

© NkgT () SNksT
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B2, A system of N non-interacting and

distinguishable particle of spin 1 1sin
thermodynamic equilibrium. The
entropy of the system is

(A) 2kginN

(B} 3kginM

(C) Nkgin 2

(D) Nkgin 3

A particle is confined to the region
% = 0 by a potential which increases
linearly as u(x) = ux. The mean
position of the pariicle at lemperaiura
Tis

L
(A) h:—n
Ko TV
8) {iu]
ko T
(C) r-jT
(D} uksT

The internal energy E of a system is

—

o

given by E= t:fﬁ . where D' isa

constant and other symbols have
their usual meaning. The

temperatura of this system is equal o

h&? 3hS®
G Iy B N
Bg? sy
(C) VN (D) l_ﬁ,
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Gas molecules of mass 'm' are
confined in a cylinder of radius ‘A and
hatght ‘L' (with R << L) kepl vertically
in the Earth's graviiational field. The
average energy of the gas al low
temperaturas (such that mgl == kgT)
is given by 1

1

(A - Nk, T

(B) 2NkgT
3

(C) 3 Mk, T
5

(D) 3 NEg T

Congsider a system of non-interacting
particles in ‘'d’ dimensional obeying

the dispersion relation €= Ak®
where 't’ is the energy JKisthe wave
vector, s is an integef and A is a
constant. The density of stales, N(t )
s proportional to

1 -

(A) & B) &

L

©) s @ e

The number of ways in which N
identical bosons can be distributad in
two energy levels, is

MN-1)

\A) N+1 & =5

© M2 oN
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88. Consider black body radiation
contained in a cavity whose walls are
at temperatura T. The radiationis in
equilibrium with the walls of the cavity,
If the temperature of the walls is
increased to 2T and the radiation is
allowed to come to equilibnum at tha
new lemperature, the entropy of the
radiation increases by a factor of
(A) 2
(B} 4
(C) 8
(D) 16

BS. A system has two energy levels will
energies =and 2<. The lower level
is 4-fold degenerate while the upper
level is doubly deganarale. | there are
N - non-interacting classical particles
in the system, which is in
thermodynamic equilibrium at a
temperature T, the fraction of particles
in the upper level is '

(A} ——
14"
1
(B) ,
1+ 20"
€ ——x
¥’ 4 4g'e’
1
(D) € 2
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The isothermal compressibility K of
an ideal gas al temperature T, and
V, is given by

1. v 1 &V

A . Bl — —
l: ':I u{r I:-F f ’ '||I||I-I erlT
Trl L] &

e | P

= 2 .
© Vegyl © Y W‘r

If Planck's constant ware zerg, then
the total energy contained in a box
filled with radiation of all frequencies
at temperature T would be (k is
Boltzmann constantl and T |8 non

ZEBTo}

(A) Zero (B) infinite
3

(C) EHT tDl_._h]_‘_

9

Which of 1he foliowing atoms cannol
exhibit Bose - Einstein
condensation, even in principle 7
(A) 1H (B) 3He

(C) SiNa (D) HK

Two gases separated by an
impermeabla but movable partition
ara allowed to frealy exchange
energy. At equilibrium, tha two sides
will have the same.

(A) Pressure and temperature

(B) WVolume and temperalure

(C) Pressure and volume

(D) Volume and energy




/G 0 0000 T 0 0 0

88, ar ferfam, e o Ffem 5o fig

8o

ferferon, Tormet daf Tamgm w R
as faf dgem f e dEdl &

A # | af a2 T Em

o st 3 Ferfeno =6 8 AoEE
i He 1 o fen s, A
T AT T i ugd g

(A) 2

B) 4

(C) B

(0) 18

1 Yot & 9 ) A e 3 2.
Fraetl ¥ 4 791 399 & @ =
FH! F G S e 8 | afe 3m
yet § N - sm et T
AT H wHiEEAE Haem 4 8 |1
H "t # o H]  wE

) —

Ilﬁi;f

(B)

o1,

82,

7

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

qE T, @ v, # oos s i o
AT 2= 2

1 v 1 oV
A ww, ® v,
g P P
{E] 1""“ 'E'wl_r l:-D} Uﬂ- Fl.lr
afe et & o v o A T
i firerfy # srt) e il 3, <t w0
gt & R Faad, 9wk
(A) I (B) a
(C) grr (D) KT

A R SR S ST
& an frgre # ot wefifa e gam 8 7 <

(A) H (B) ;He

() 2Na @) 2K

ERERCE o R
il fEarn He ¥ 1 S i
FA FA R | | A S S /WE
_ i |

(A) =rE 3 aTEE

(B) 1R =i arme

(C) =rE 3 AT

(D) =T i el

Latest Sarkari Jobs, Govt Exam Results, m
Vacancies and updates on one click




Sy 18

JDD-T9PGT- PHYS/ TIER-IVX-15

84,

g5.
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The total energy E of an ideal non-

relativistic Fermi gas in three

1y
= |

dimensions is given by Ea E%_

e N
where N is the number of particles
and V is the volume of the gas.
Identify the correct equation of stata
(P being Pressure)

1 2
(A) PV=_E B) Pv=3E
(C) PV=E (D) F"u"=%E

Ten grams of ice at 0°C is added o a
beaker containing 30 grams of water
at 25°C. What is the final lemperature
of the system when it comes lo
thermal equilibrium ? (The specific heat
of water i 1 calig™C and latent heat
ol melting of ice is BO cal'g)
(A) 0°C (B) 7.5°C
(C) 12.5°C (D) —-1.25°C

L]
Consider a system of two Ising Spins
S, and S, taking values + 1 with
interaction enargy given by
e =-J5,S,, when it is in thermal
equilibrium at temperature T, For
large T, the average enargy of the

C
syslem varies T with C given by
il

(A) —242 (B) -
(C) J° (D) 44

1 .
Three identical spin > farmions are

o be distributed In two degenerate
distinct energy levels. The number of
ways this can be done is

(A} B (B) 4

() 3 D) 2

38.

100

The speed 'v' of the molecules of
mass 'm of an |deal gas obeys
Maxwell's velocity distribution law at
an equilibrium temperature T, Lel
(Ve ¥y V) denote the components of
he veicﬂiy and kg, be the Baltzmann
constant. The average value of

(v, —p, )", where a and ffare
consiants, is

2 2 2.
© 2T oy (a-BksT
AL m

A Camot cycle operates as a haal
engine between two bodies of equal
heat capacity until their temperatures
becoma equal. Il the iniial temperatures
of the bodies are T, and T,

respectivaly and T., >} 173 Ihen their
commaon final tamp&lﬂlui‘a I5

i TE
(A) T, (B) T,

y Tl @ (T+T)
The free enargy F of a system

depands on a thermodynamic

variable v as F =— ay” +by®
with &, b > 0. The value of y , whan
the system is in thermodynamic
aquilibrium, is

(A} zero (B} :.[EE;\IH
o &) o)
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Tl 2 B0 callg)
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Ax

The three principal moments of inertia
of a methanol (CH,OH) molecule
have the property |, =1, =landl, »|
The rotation energy eigen values are
h# R'mi |

1(+1) 3.
e T i T T

2

{E]. ;lfl:l'—i:l

WmiE (1 1)
© a1 (1, i)

e wPmi 101
AT L B L
@ S

In the presence of a weak magnelic
field, atomic hydrogen undergoes the
transition ?F'uqd —+ 'S 1, by emission
of radiation, The number of distinct
spactral lines that are observed in the
resultant Zeeman spectrumis
(A} 2 (B) 3

(C) 4 (D) 6

Given that the ground state energy of
the hydrogen atom is— 13.6 @V, the
ground siate energy of positronium
{which is a bound stale of an eectron
and a positron) Is

(A) +68eV

(B) —6.8aV

(C} —13.88V

(D) -27.2eV
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105.
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107.

|f the hyperfine interaction in an atom
is given by H = a 5p5u where
S, and 5;1 denote the electron and
proton spins respectively, the spiitting
between the °S, and 'S; stateis

-
o

an

(A) T2 B) an®
ah? .

(©) —2' D) 2a4°

The ratio of imensities of the D1 and
D, lines of sodium at high

temperalure is
(A) 11 (B) 2:3
ey 13 (D) 1:2

Amuon (i) from cosmic rays is

trapped by a proton to form a hydrogen-
like atom. Given thal a_mlon is
approximately 200 times heiaviar 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) 3.75A°

(B) 6.67A°
(D) 13.3A°

The electronic energy levels in a

hydrogen atom are given by
-13.8 ;
Ev=—7 eV _If a selective
excitation to the n =100 level is to
ba made using a laser, the
maximum allowed frequency

lina-width of the lasar iz

(A} 6.5MHz (B) B.SHz
(C) B6.5GHz (D) B.5kHz
| Know More |
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2
%um: ! ..E_ll___l_J
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(A)

2

|
B il

RPmiE{1 1)
() T

21\, |

r

Pmff1 1)
©) 2 \1,1)

F'r:ll _
LGRS
e gae i A o Iufefa
ferfeRem = el a i s
Py, 'S, A f e R |
Fafrere e tanadt i e )
(A) 2 B) 2

(C) 4 (D) 8

A #fifan & eegies wam 4 meve
w22 Sl - 13.6 oV B, difiiem
WIS 22 FA1 & (31 0% geraefy 3t
TF it A e B

(A) +68aV

(B) -6.8eV

(C) —136aV

(D) -2728V
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AT v T § EREE et
Wk R H=a g g
HEa e 198 °g 3N s, F
&1 faamm ez 3

&

A 5 (B) ap
2

(C) a‘% (D) oapd

I A A e F D, 3D, e
1 Al 1 S 3

(A) 11 B) 2:3

(C) 13 (O) 1:2

U W12 ST U BTEE e S S

wAE w0 % for wans B 8§ o
muon (W) W 31T FE TR R g
mﬁ%mmuﬁﬁmwmﬁr
B, W o] o) Een T &) sl
i aoneed § (S 3 F s )

(A) 5.624° (B) B.ETA
(C) 3.75A° (D) 13.3A°
T BTG Ie WOATY] 8 TgaTet Feagii

Tl 5 THR D E, = -’—?'-ﬁw a3
I T I n = 100 T & R
T Hei (e TR =T T = S
&1 sAfeRay weng g e - &
(A) 6.5 MHz (B) 6.5Hz
(C) 6.5GHz (D) 6.5 kHz
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10B. A perturbation V. =al®isaddedto | 112, The specirum of radiation emitted by
the hydrogen atom potential. Tha shift a biack body al a lemperature 500 K
. in the energy level of the 2P slate, peaks in the
when the effects of sp:_:lnla!'e neglected (A) Visible range of frequencies
up to second order in‘a’ s
- S (B) Infrared range of frequencies
(A) 2ap” - (B) 2ap“+a“h (C) Ultra violet range of Irequencies
(€) an's+ a2yt (D) 0 (D) Microwave range of frequencies
_ - 113. An atom with one outer slectron
109. A spectralline dueto a trans:tmp Trom having orbital angular momentum | is
an electronic state 'p’ 1o an 's stale placed in a weak magnetic field, The
splits into three Zeeman lines in the number of energy levels into which
presence of a strong magnetic field the higher total angular momentum
At intermediate field strengths the state splits, is
number of spectral lines is (A) 20+2 By 21+1
(A) 10 (B) 8 c) 2 (D) 21-1
(C)y 3 (D) 9
_ 114. The lifetime of an alomic state is 1
110. How much does the total angular nano second. The natural line width
momentum guantum number J of the spectrum line in the emission
change in the transition of Cr (3d°) spectrum of this stale is of the order of
atom as it ionize to Cr* (3dY) 7 (A) 10-10 gy B) 102 eV
(A) Increases by 2 (C) 105 eV (D) rHr-3ev
(B) Decreases by 2 -
(C} Decreases by 4 115, The dageneracy of an excited stale
(D) Does not change | of nitrogen atom having electron
configuration 1s%2s2p53s23d’ is
111. A collection of N atoms iz exposed 1o (&) 10 B) &
| a strong resonan! electromagnetc ©) 15 D) 18
radiation with Ng atoms in the ground
state and N_ atoms in the excited
state. such that Mg + N, = N. This 116. The grlnunfﬂatale of sodium atom
collection of two-lavel aloms will have (1yNa}isa "5 state. The differance
| the following population distribution. in energy levels arising in the
(A} Ny<<N, presence of a weak external magnetic
| B) N;==N, tield B, given in terms of Bohr
N magneton p , 18
D] M, =M ==
J % Aty (A) 2y,B (B) 1B
N (C) 4B D) 6 p,B
| @ Ny-N.=3 He &
] -
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118.

120.

The number of spectral lines allowed
in the spectrum for the 3 2D 3 “P
transition in sodium is

(a) 12 (B) 22

(C) 16 (D) 28

The first stokes line of a rotational
Raman spectrum is observed at
12.86 cm~', Considering the rigid
rotalor approximation, the rotational
constant is given by

(A) B.48cm’ (B) 3.24cm™!
(C) 2.16em™! (D) 1.62cm™’

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

(&) 20em! (B} 40cr’
(C) B0cm! (D) 120cm™

A double slit interference expanmant
uses a laser emitting light of two

adjacent frequenciesy, and
valyy < ¥2). The minimum path
difference between the inlerfering

beams for which the interference
patiern disappears is

i
A Yen

C
® %
A T

G
©) iz +1
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121.

122,

123

124.

For a two-dimensional free alectron
gas, the electronic dansity n, and the
Fermi energy E., are related by

 (omEy) m,
m n

mE; (BmE; }*
[E]' n= EﬁhE {D] f'|=_m_;

The Hall coefficient Ry, ol sodium

depends on

{A} The effective charge carrier mass
and carrier density

(B) The charge carrier density and
relaxation ime

{C) The charge camer density only

(D) The effective charge carrier mass

Consider X-ray diffraction from a
crystal with a face centered cubic (fcc)
lattice. The lattice plape Tor which
there is no diffraction pesak is

(A) (2,1,2)

B (1,1,1)

(C)} (2,0,0)

(D) (31,71

A narrow beam of x-rays with
wavelength 1.5 E. is reflected from
an ionic crystal with an fcc lattice
structure with lattice constant BA.

The sine of the angle corresponding
to {11 1) reflechion is

3 V3

b

A ®
1 1

© 3 0) 3
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(a) 12 (B) 22 ;
(C) 186 (D) 28 s fE;“E:_g’ B) n= ”‘_:E.;

118, VS EVHATETE T BT =h1 Toe| wEd e 2
T F 1206 cm A I ATEEFAME | mEs {(2mE; )" *

© =gt  © n=

nh

s s e @

AR R RF IR | | 0 e e SRR,
(A) G48cm™ @) 3.24cm™!

(C) 2.16cm™! (D) 1.82¢cm™ ‘:lT-W‘wj‘Ti-l h |
119, v faanfies s 32 3 wava e (A) fimm AN T SN T
FEET FeEE R 20 om ' F Y G _
T Tl e R | T (B) =T FHitm vy ain e amm
SUITR 1A A | 9eE R (C) =Tal Hiw w5 T
o (D) Tl e SR, FEH
(A) 20em™ (B} 40 cm! ) A
(C) B0em™ (D) 120em™’ 123, T, v Sy HFEA A (foc) el
120. < ugsde sghEl % oF S ol T O bt & - vt D
s 8 v T R _ ::”:;ﬁﬁ“-‘i‘::?g fereieit Rive 1T 2,
Tﬁmﬁ'mh;‘ﬁ;ﬁ“ﬁ?ﬁm (A) (2.1,2) B) (1,1.1)
Bt il N G w8 5 ey
C | ' 124, m-FEm & GEn wwm gw e
W Y 1.5 AT TT9 st e @ v foc
C ST T & W™ e R 6 A
®) fan g e 21 (1 1 1) Whase
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125

126.

127

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

(A) Increase by a facior of 4

(B) Decrease by a tactor of 4

(C) Increase by afactorof 8

(D) Decrease by a factorof 8

The enargy required to creals alattice
vacancy in a crystal is equal to 1eV.
The ratio of the number densities ol

n{1200k)
vacancas = fﬂﬂﬂh:l. when the crysial
is at equilibrium at 1200 k and 300 k
respectively, Is approximately
(A) exp(—30)
(B} exp{—15)
(C) exp(15)
(D) exp(30)

I
A metal with body centered cubic

(bee) structure show the first (&
smallest angle) diffraction peak at a
Bragg angle of § = 30°,. The wavelength
of x-ray used is 2.1 A . The volume of
the primitive unit cell of the metal is

(&) 282 A?
By 13.1 A3
(C) 9.3 A%
(D) 46A3
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128.

129,

130,

For an deal Fermi gas in threse
dimensions, the alectron velocity V-
al tha Farmi surface is related to
alactron concantration 'n’ as

(A) Voan¥
(B} Vean

(C)
(D)

Vo n®

Vo n®

Which one of the following cannot be
explained by cu-nsiden'ﬁg a harmonic
approximation for the lafhice vibrations
in solids 7

(A) Thermal expansion

(B) Debye's T? law

(C} Dulong Petit's law

(D} Optical branches in lattices

The dispersion relatipr’1or a one
dimensional mano atorhic crystal with
lattice spacing 'a’, which Interacts
nearest neighbour harmaonic potantial

Ka
Sin=>"| where A is

i5 given by o=

constant of appropnate unit. The force
constant batween the nearest
naighibour of the lattice (M is the mass
of the atom) is

Ma=
(A) 2
MA?
e}
(C) MAZ
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128,

126 128.

k & Her | B T
HE] T ST S
(A) exp(-30)

(B}
(C)
(B}

exp (- 158)
exp (15)
axp (30)

130.

127, fim %50 99 (boc) HTEA1 0F 919 =
e ! fetare Fma (2. e )
Hxﬂﬂ"ﬂ‘ﬂﬂm‘rﬁﬁmm% | 391
T FAAAT & - [ ] e
21AR | uT % anfen 3w Fhe
LR

(A) 262 A3
B 13143
()

(D)

9.3 A%

46 A7

A

Latest Sarkari Jobs, Govt Exam Results,

Vacancies and updates on one click

JDD-7T9PGT- PHYS/ TIER-IFX-15
i AT § U e i o e, v
e T Setaa a1 "u"Fﬁ‘lﬂ'h HiEA '’

g F B9 H AT |

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

Ve o 0™

Vean

Vo n?

Vi a nh

T & TR 2 1 e e &
U B & wa A FEn ad EEna
HEN D 7

(A) e faean :
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131.

132

The quasiparticle resulting from the
association of photon with |attice
vibration Is called

{A}) Plasman

(B} Polaron

(C) Polariton

(D} Phonon

The total energy of an ionic solid is
given by an expression

nas B

E=—7—+-= what
i @ o is
dme,f T

Madelung constant, r is the distance
belwean the nearest neighbours in
the crystal and B is a constant. If r is
the equilibrium separation between
the nearest neighbours than the value
olBis

i1 E'Er:

(A) \B)

dne,

2,10
2oE T,
e,

(C) (D}

e’

Jbxe,

e,

Jbne,

133,

Ax

The dispersion relation of phonons
in a solid is given by ©%(k) = w2

IE-EDH(k.ﬁﬁ :usihhﬂbmﬂuﬁ{kjaﬂ

The velocity of the phonons at large
wavelengih is

0,8

A s

- PR -

(C} J3w.a (D) 15

(B) wm o8
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134,

135.

The free enargy difference belween
the superconducting and the normal
stales of a matarial is given by

ﬂF: FS—FN= “l'.-ll:' I.Sl"lrr‘l

where y is an order parameter and

o and [} are constants such that o >0
in the normal and o < O in the

superconducting state, while | > 0
always. The minimum vakie of AFis

N
(&) B
2
L
(B) _2_[‘-
©) -3
2
Gz
Dy _ =%
(D) T

-

A magnelic field sensar based on the
Hall effect is 1o 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
carnier density, after activation, is

(A} 1.25x10%m™
(B) 1.25x10%m™®
(C) 4110 m™*®
(D) 4.1x10 "*m™®
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136.

137.

138,

A

In a band structure calculation,
the dispersion relation for
electrons is found to ba

e = [cos{ k,a )+ cos{ k, &) + cos{ k,a)]

whera [ IS a constant and ‘&' IS

lattice constani. The effective mass
at the boundary of the first Brillouin
Zona is

a2 w

(A) B’ (B) spa’
h* A2

{C:I E.l:liaﬂ {D} Eﬂa W

The radius of the Fermi sphere of free
electrons in a monovalent matal with
an fcc structure, in which the volume
of the unit cell is 2% | is

244 .- 5
3 o [124
@™ | 2 1 1
E;..}:'i [
IC) [;1_3_, @ 3

It the energy dispersion of a
two-dimensional electron system Is

E = uh kwhere u is the velocity and 1 k
5 the momentum, then the density of
slales, D{E) depends onthe enargy as

1
&
B) E
{C) E
D) E2
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138

140,

A DC voltage V is applied across a
Josephson junction between two
suparconductors with a phase
difference ¢, . If |, and k are constants
that depend on the properties,of the
junction, the current flowing through
it has the form

-5
(B) k"u"sin[T-+¢.-.!
Fa

(C) kVsing,

(D) 1, sin ¢+ kV

A uniform linear monoatomic chain is
madeled by a spring-mass system of
masses ‘m separated by 3 nearesi
neighbour distance ‘@ and spring

constant mw®. The dispersion
redation for this system is

nfs]
(B) k) =2w,sin? [“_;]
|

(D) w{k) = Etuntan: “;]

(A) wik)=2m,

(C) wik)=2w_sin

pr—
~lE

K
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140.
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o f i aea v R S e S

TR E G S o o g

o, Aorm B (3 s ko fes,

'ﬂ"'lji!-iﬁ‘ﬁai wmda o 9 @ o3EE g

WEAETE S F B0 E
2eVi \

(A) 1, sin [T +o, |

(B} kV ﬁin[ﬁf—l +85 :l

(C) KV sin ¢
(D) 1 sin¢,+kV

TR m o1 T e e goneE g
U HUE (6 UF WA 99 ] A
w1 e B, o G fen gl o g

e R i e e '%l'nrn-f, ¢

A umE & o S He B

]
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(D) ok)=2m, |an|' %]
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141.

142

143,

144,

In the nuclear sheall model the spin

parity of 1*N is given by

1} (1Y
| ® |3

P |

® |
(©) j] (D) [3]

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

(A) o % B) '

(C) 73 (D) A

In the [ -decay of neutrons

n-*p+8 +j,, the antl-neuinno 7,
ascapes delfection, lis axistencs s
inferred from the measurement of

(A) Energy distribution of electrons
(B) Angular gistribution of dlectrons
(C) Helicity distribution of electrons
(D) Forward-backward asymmetry of

electrons

The radius of a 3,Cu nucleus is
measured to be 4.8 103 cm. The
radius of a f‘;mg nucieus can ba
astimated 1o be

(A} 286 x 1079cm

(B) 52« 107" em

(C) 3.6« 10-"3¢m

(D) 86«10 em
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145,

1446,

147.

A spin )i particle A undergoes the
decay A B + 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

1 3

(A) 5122‘ .
(B) 0,1
1
(C) Eﬂrﬂy’
135
D) B gy

Higgs boson has a decay mode into
a photon and a £ boson. if the rest
masses of the Higgs and Z boson are
125 GeV/c? and 90 GeV/c?
respectively, and the decaying Hiogs
particle is at rest, the energy of the
photon will approximately be

(A) 35,3 GaV ¢
(B) 35GeV
(C) 30GeV
(D) 15GeV

In a classical model, a scalar (spin O)
mesan consists ol a guark and an
antiquark bound by a potential

1]
Vi =ar+ where a = 200 MeV_fm™'

and b = 100 MeV.fm. If the masses of
guark and antiquark are negligible,
the mass of the mason can be
astimaled approximately as

(A) 141 Me\/ic®

(B) 283 MeV/ict

(C) 353 MeVice

(D) 425 MeV/ic?
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141, gaerRdEaizad Sy R fETama | 145, AR K FWA A B4+ C+DHT
il T e 21 # T | wE %8 W s R
RS faye BaRCHifam y I swDH
{A) IEJ (B} [Pl & s vE s T Ee d
1 3
.'E' IrE'." |:,.ﬁ.,:| E.L 2,2
(<) '..2_] O |3 B 0,1
142, e e o v s © 5
ST U HaE gUT A EE 1 3 5
a8 3raft i o) Zee T A W D) Zr g gre
—f%“%”ﬁ%%' 146. o i v Sem ofn v 7 dtei
() a8 (B) Al i o o fa w2 fem afh 2 dte
© % D) A 1= FY W FE: 125 GeV/e2 #Hi
80 GeV/c® B, 3 s sFaTen B =
143 ‘4-].;'7*'3* A ] nsp+e +$uu;.f| ﬂﬁmﬂﬁ?,ﬁmiﬁﬁﬂiﬂﬂm
A 7, & T S e 3 T B ,
Afed FumdsEEeEm (&) 35,3 Gev (B) 35GevS D
2l (C) 30 GeV (D) 15 GeV
(A) FeiaE=a ] 147, UF TNt A 8 v s (e o)
(B) e 0 it femm ol %6 i 2 W A
(€) ToE 1 BRI Fw Vi) = ar + > % e e 8, o
(D) SerRi-R ol -t R a =200 MaV.tm* 31 b= 100 MeV fm
144, TF 5cu TR ) B ﬁmmﬁmmf i
m o SR A A T A A WeE
48 10 HemuEamE # | ta duw - = :
. . H e e aEE
2 Mg T ) e =7 e T pe—.
_ R §
(A) 2.86 % 10 Hem o (e
(B) 5.2 10" ¢em (B} 283 MeV/c?
(C}) 3.6 %103 cm (C) 353 MeVic?
(D) 86« 10-9cm
(D) 425 MeV/c?
Ax -4
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148. The root mean sguara (rms) energy
of a nucleon in a nucleus of atomic
number A inits ground state vanes as

4 4
(&) A7 (B A
2,
© gh D) A7
149. The difference in the Coulomb enarngy
batwean the mirror nuclel '::Gr and
;ih'ln is 6 MeV. Assuming thal the
nuclei have a spherically symmeinc
charge distribution and that e is
approximately 1.0 MeV.fm, the radius
of tha ::I".-'In nucleus is
(A) 4.9x107%m
(B) 94«10 %m
() 5.1x107%m
(D) 1.5x107"%m
150. The intrinsic elecinc dipole moment
L]
of-a nucleus , X
(A) Increases with Z, butindependent
of A
(B} Decreaseswith Z, but indepandent
of A
(C) Is always zaro
(D) Increases with Z and A
151, Theisospin (1) and baryon number (B)
of the up quark Is
(A) I=1,B=1
1
[E} I _- 1. H- = E
cy I=4,B=1
Ao
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152.

153

154

155.

156.

The decay process n—»p° +@ -7,

vinlates

(A) Baryon number
(B) Lepton number
(C) Isospin

(D) Strangeness

Identify the neutron source from the
lollowing

(A} 24'AmBe

(B) 24 AmiAr

(C} 4'Ca/Be

(D) “'CalAr

Which is the dominant process takes
place when 0.1 MeV gamma ray
interacts with lead target 7

(A) Photoelectric effect

(B) Compton effect

(G} Pair production + :

(D) annihilation

The enargy of 1 MeV gamma ray
photon after complon scatianng
through 907 is

(Al 1 MeV

(B) 0.66MeV

(C) 0.33MeV

(D) 0.1 MeV

The dominant interaction underlying
the process p~ + pt =K +K' i3
(A) Strong

(B) Electromagnetic
(C) Weak
MNone of the above

(D)
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148

149

150,

j151.

AT HE A S U iy | U
=i £ gEr w9 (rms) Sl
Y H FEANE |

(D) A 7

) %
© ah

e ) 4 Cr 3
29 Mn & e il i 6 MeV 2 |
FETAT ST, T2k =2gEet] | e
a2 1.0 MeV.Im 2, ::r-.ﬂn Ay

=1 e #
(A) 4.9<107"m
(C) 5.1x107"m

usk AR X o sl el R

AT

(A) Z % ury TeaE B B, #EE A
L= GE

(B) 2  Hr4 BWETE B 2, SifE AW
b=GER

(C) EESIFATETR

(D) 2+ A% Frgadam e #

Fatta waeh & SRieE (1) o "t
o HE (B E
(A) 1=1,B=1

(B) 945105 m
D} 1.5x10%m

(B)
(€ 1=

(D) I=
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152,

153,

154

155

JDD-79/PGT- PHYS/ TIER-IVX-15
g TiEan n-p” 1o -7,
HfrFm
(A) SR EED
(B) A HEn
(C) st
) TEegmE
T # =g i e
(A) 2% Am/Be
(B) 2% AmiAr
(€] *'Ca/Be
(D) Y'Ca/Ar

W@ 0,1 MeV T F #1E 2012 &
T BT W R e T
yiE afea gt 2 7

(A) WREE R T

(B} ==y

(C) 2 FeTEA

(D) wg=de

1t fomE 00° TR ER S e 1 MeV
T farm Wit F

(A 1 MeV (8) 0.66 MaV
(C) D:33MeV (D) 0.1 MeV

e e T, S snaes g
VIE 0] W+ p* sk +kFdE

(A) T

(B) T

(C) g

(D) 3 H=TE ofi i
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158

T

. 160.

162,

| 157.

159.

161,

The Isospin and the strangeness of

{1~ baryon are
(A} 1,-3 (8) 0,-3
c) 1,3 (D) 0,3

inthe f decay process, the transition
2* 3% "8

(&) 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 Fearmi and

Gamow-Teller selection rule

For most inert gases the average
anergy required o preduce an
electron-ion pair is abouwt

(A) 30 MeV

(B) 30 keV

(C) 0.3eV

(D) 30eV

The methed used to stop the secondary
avalanche In GM tube is

{A) Inhibition i

(8) CQuenching

(C} Sealing

(D) Extinguishing

The voltage resolution of a 12-bil
Digital to Analog Convertar (DAC),
whose output varies from - 10V to
+ 10 V is, approximataly

(A) 1mV (B) 5my

(C} 20mV (0¥ 100 mV

A signal of frequency 10 kHz is being
digitised by an Analog lo Digital
Converter (ADC). A possible
sampling time which can be used is
{A) 1BO ps (B) 140 ps
(C) 100 pus (D) 40 us

Latest Sarkari Jobs, Govt Exam Results,
Vacancies and updates on one click

00000 A O B

163.

164.

165.

166.

An LED operates al 1.5 V and 5 mA in
foeward bias. Assurming an B0% extamal
efficiency of the LED, how many
photons are emitted per second 7

(A) 2510 (B} 5x10'®
[C} 7.5x10" (D) 1x10'°

If the analog input to an 8-bit
successive approximation ADC is
increased from 1.0 Vo 20 V. then
the conversion time will

{A) Double

(B) Quadruple

(C) Ramain unchanged

(D) Decrease o half of s original valuel

An RC network produces a phase-
shift of 30°. How many such RC
networks should be cascaded
logether and connectedaB.common
emitter amplifier so thafthe final
gircuil behaves as an oscillator 7
(A) 3 (B} 6

C) 8 (D) 12

For an intrinsic semiconductor, the
affective masses of alectrons and
holes near the comasponding band
edges are m", and m", respectively.
At a finile temperature the position of
the Fermi leveal.

(A} Depandsonm®, but notonm®,
(B) Dependsonm®, bul notonm®,
(C) Dependsonbothm®, and m®,
(D) Depends neitheron m*, noronm®




157.

158.

158,

160.

161.

162.

(1~ TR 3 e i e
(A) 1,-3 | 0,3
c) 1.3 (D) 0,3

(v &7 Wi | 2+ s 3 T
(&) T 3 Tt - = e

ot B S W T - e
g g Al

T — T BT ST SR FH =
fram g AEl

] s i -er =Ee Fam o
e

it i T & o s - o

(B)
(C)

{0)

it =t IearE = F o ot el
il AEEST R

(A) 30 MeV (B) 30 keV
(C) 0.3eV (D) 30eV
M e % fdtes e & 0w
¥ o Imam searE B g

(A) S (B) TR
(C} o (D) HE

o 12 - T fslies e e,
o Bl - 10V E + 10V TS
WA Al B , AT Fet (DAC)

F14 % fom sifa Sieda
(A) 1mV (B) 5mV
(C) 20mV (D) 100 mv

HE 10 kHz % T Hehae i e
& Tasfies Feaet w0 fasfiza (ADC)
farm =y @ & | O weE THg A
fama I e o 2, 9
(A} 180 us (B) 140 us
(C) 100 ps (D) 40 us
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163.

164.

165.

166
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= T (LED) 1.5V 3105 mA ™
1 wfiEla o wenfem s ¥ | oed
(LED) %1 a1 |m7ed 80% A 8¢,
e s ufe g o Ifia 2m §
(A) 25100 (B) 551018
(C)} 7.5 1078 (D) 1 %106

ofe v 8- for fov verain Pl o i
FATHA A ADC #1 1.0V H 2.0V 7
wfe . fea wima A wieon @
LAY g

(B)

(C)  TEH sy

(D) & oS 0T & A ° B

U AC 725% 30° & UF W "aad
w1 Ierfaa Fa R | e UF RO 2
# UF Y FEFE 5 o 361 =
o yadE o S e, T stfm |
iy v S ) e T 6 7
(A} 3 (B) 6

c) 9 D) 12

U Al En Hiameaet & jor Sl
i ol o W S o T
A= & Feart wae mg 3ﬂ'l|’_m'h'i1:-. |
et arr | wff = ) foafa

m' R A®Em =

m*, Wi RafEm, ™

m* , 3R m*y, T 2
TIm, WA m, Wi

(A)
(B}
(<)
(D)
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167.

168.

1659,

170.

Ax

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

(A) 10V

B) 5V

({C) 3.8V

(D) 636V

If the input of a integrator circult is
square wave then its outpul signal will
bea
(A)
(B)
(C)
(D)

Sing wave
Cosing wave
Triangular wave
Square wave

if one of the inputs of a J-K fiip fiop is
high and the other is low, then the
outputs Q and Q

(A)
race around condiion

Toggle and the circuit acts like a
T flip fiop

Are opposite 1o the inputs

{B)

(C)
(0}
acts like an R-S flip flop.

A live music broadcast consisis of a
radio-wave of frequenay 7 MHz,
amplitude modulated by a
microphone output consisting of
signals with 8 maximum frequency
of 10 kHz. The spectrum of
modulated output will be zermo
outside the frequency band

(A) 7.00 MHz to 7.01 MHz

(B) 6.99 MHzto7.01 MHz

(C)
(D)

6.99 MHz to 7.00 MHz
6.985 MHz to 7.005 MHz

Latest Sarkari Jobs, Govt Exam Results,
Vacancies and updates on one click

Oscillate betwean low and high in

Follow the inpuls and the circuit

171

172.

173.

174,

15,

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,

In Young's double sit exparmeant, tha
separation between the slits is'halved
and the distance batween the siits and
screen is doubled. The fringe width is
(A} Unchanged

(B) Halved

{C) Doubled

(D) CGuadrupled

In a cenain reglon of a thin film wa
get & interference fringes with light of
wavalength 500 nm. How many
fringes do wa get in the same region
with wavelength 600 nm 2.

|A) B fed

By 5

(C) 30 -

(D) 36

In a Helium-Neon laser, the laser
Iransition takes piace in

(A} He atoms only
(B) Ne atoms only
(C) Either He or Ne aloms
(D) Baoth He and Ne atoms

The average liletime of an atom in
metastable state is

(A) 1079 sec

(B) 10 %sec

(C) 10%sec

(D) 1070 sac




167

168.

169.

170,

af v ool o e =0 Fomem ol
Hedd 10V R 91 3851 d.o. Teea &
(&) 10V B} 5V

() 348V (D) 6.36V

T2 vk waTHeE g = Fesft e am

1 A1 o Foafn waa g

(A) =TT (B) =

() P

afe w J-K TR - ¥ a1 v

T mgrdmaa o §

(&) =T 3w feafa A e s
fra =iferd 51 A v &

(B) Erer 3 afre T e -wai il TE
EapE=nk:

(c) o o foe &1 e 2

() T s e i
e 3-8 fRrg-wer =1 @ w5
il o

e <% spArte Efe e A e
v =1 =l 7 MHz BT 8 |, U0
forml 10 kHz =1 sAfam R H
i wrt # | wofea Fie g wm, .
AR IS H TR |

(A) 7.00 MHz to 7.01 MHz

(B) 6.99 MHzto 7.01 MHz

(C) 6,99 MHz to 7.00 MHz
(D) 6.985 MHz to 7.005 MHz

(D) =T
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172.

174

i

173.

175.
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2 Hell U Gial H1 I w0
=i T 1 o e e
daari g aF FEURATHS 1T
wrfomes ot el & ST
e 31 e B
(A) 5:1 (B) 9:4
(€) 25:1 D) 4:1
o T e R v o o ol o ol
o fervrer i 31 T s i o =
s ghgEt d |01 i e
21
(A) st (B) =mdt
(C) g (D) =
s TAEt b & o TR WRn U 6
e e o e S e
S0 nmFTET SO EE (g
600 nm T & wry =8 Ten e
foret e mAad £ 7
(A} B (B) 5
(C) 30 (D) 36
eiem - e g _ e
AFIMERAT S |
(A}
(B)
{C)
(D)

Fae He TE]
e Ne THTIET

4 He @ =i 1 € Ne wmmm]
HﬂﬁNEﬁﬂTﬂTﬂaﬁ

fire et e B e O] S S
HAifaamafy (litetime)
(A) 109 sec

(C) 10 %sec

(B) 10 8sec
(D) 100 sec
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1786.

177.

178,

178,

180.

Ax

The dimension of the planck constant
‘n' are that of

(A) Energy

(B) Power

(C) Momerturm

(D)  Angular momentum

The guantisation of energy E = nht,

ks not important for an ordinary

pendulum because

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

(B) The allowad energy levels are oo
ciosely spaced

(C) The allowed enargy levels are 100
widely spaced

(D) The formula applies only 1o aloms

in a photoelectric effect experiment al
a frequency above cut off, the number
of electrons ejected is proportional 1o
(A)  Their kinetic enargy

(B) The work function

(C) Freguency of the incident light
(D) Intensity of ighl

In compion scattenng from electrons,
the largest change in wavelength
occurs when the photon is scatterad
through an angle

(A} 0O° (B} 45"

(C) 90" (D) 180°

i the kinatic enargy of a non
ralativistic electron doubles, the
wavelength of maller wave changes
by the factor

(B}

&
T~

@) :
© 2 ) |2

Latest Sarkari Jobs, Govt Exam Results,
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| 181. _An electron with enargy E is incident

upon a potential energy barrier of
height U > E and thickness L. The
transmission coefficient T

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

1
(C) is proportional to B
(D)} is zero

182, The ground state energy of an
electron in a one-dimensional box
(A) iszero

(B) decreasas with iemparature
(C) increases with temperature
(D) Isindependent of temperature

1B3. A particle is trapped in an infinite
potential energy well, 1t 1s in the
state with quantum number n= 14
How many maxima does the
probability density have 7
A 7 (B) 13-
(C) 14 (D) 2V

184, | the wave function v is spherically
symmetric then the radial probability
density is given by
(A) 4xcy2  (B) Wi

. ool 4
(C) =r|wf? (D) aﬁrﬂwsi

185. The average energy of a free eleciron
in a metal at 0* K is {in the following
E; is the Farmi enargy)

5 3

() FEr B) ZE
1

(G} E: D) 5E




176, %% 0w h F Amm A E A
&R

(A) F=i (B) Wi

(C) =i (D) =it s

177. 54 E = nhi =1 -9 v02 G

Teget & foro wEraaY e # its

(A) Fae zea fom et & fom
7 {F AV EET R |

(B) #Iw Hall &) ®i =gg o g H
fEET T # |

(C) o1 el Tl %) 95 § Fem A
e T E |

(D) U oA e Wt it &)
AR |

T BIeTge e TWTE ar i sl &

FW w1 W, R g e

i % fore g 2 |

(A) T e =

By =

(C) =rmafive wermyn =Rt amafa

(D) T A

SeTae # FIE 0 =1 W e

. HUR IR RN

gl B R A e § s

TEAEEATE |

(A) O° (B) 45*

(C) 90° (D) 180"

aft v Prafim e & afae s

Tanfore 21t 8 a1 werd o mdsd A

I T WS E |

1

(B) 2

© J2

178B.

178,

180.

wa

) -
(C) 2
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181,

182.

183.

1835.
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EFNF M UE TR SN US> E -
3 g L o i v B sl

T AT W R ) e T

(A} L Ems gy sde #a e |

(B) Lo Hrd ST e B e

(C) -L-}iafﬂwaqrfﬂaﬁm%: :
(D) TAE@IE |

wF AT et # v e A e

) S

(A} TR

(B) ATH % HY BEEH

(C) T o | FEE
(D) T & | =

TS 0 U S0 [avE Fa] 40 § B 1
TR | T8 TN A N = 14 % | il !
et 1 8 | il e & oA e

B 7 '
(A} 7
(C) 14

s 7 o oot A Bl wfima

oo o 50 WA g gt B
(A) Amrd |yl B) |wf

4
L) 3 ey 2

(B) 13
(D) 21

(C) wrd|y|?

0° K & & O § e UF 0

TorHEiA ) st Sl (7 e vl
FalB)
5 3
(A) SE B) ZEe
1
(C) Ep (O) ZEe |
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186. A 45 KW broadcasting antenna amits
radio waves al a frequency of 4 Mhz.
The number of photons emitted per

second s
(A) 3.4 x10"7
B) 1.7 « 10%
(C) 3.4 . 109
(DY 1.7 » 1077
187. According lo Louis de Broglie's
hypothesis, the momentum ol an
gtectron confined to the interval {0, a)
along x-axis can have discrete values
given by ('n' is a positive integer in
the following) :
nh
P=—
(A) =
55|
P=l=
8 P==
nh
P =
(C) o8 _
o 28
© =
188, The steady siate of a particle confined
to the region (—a, +a) is described by
wbd =L cod )
the function : Wix) \a EDE_ > J
The probability of 8 particle being presant
[ al)
in the interval |IL a, Ej ts equal fo
1 1
A 3 ® 3
1 =E.
© 3 © 3
Ax
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191,

189.

The group velocity ‘u'ﬂ of a packet of
waves and the phase velocity V =
satisfies tha relation

(A) ‘u'u=*f=.+='~f*’
da
(B vq=vp+%:::T“ '
[C) Vy=W,=4 %:"
oy V=V, %%

According fo wave machanics, the
radial wave function R(r) describing
the etectron in the hydregen atom in
the ground state is writian as
E. —-ifa -:.'-'hz_

H{F}= al_.”pﬂ' where a = E.E'E.
The value of position Ju-m_glt
corresponds to the lafgest probability is

el Bl o @

(A) 13

il

By r,

(C)
(D)

...
o
n

o
[
m

Atomic mass number of an element
iz 232 and its atomic number s 80,
The end product of this radioactive:
elemant is an isotope of lead (atomic:
mass 208 and atomic number 82).
The number of alpha and betal
particles emitted are
(A] &o andBp

{C) B and4p

(B) 8o only
(D) 3 and 37




(AL 0 0 0 T

186.

187,

188.

T 45 kW T o o 4 MHz )
wg ¥ i i = Iwffa s
ufdt #e 1 seafila wem &) e d
(A) 3.4 107

(B) 1.7 109

{C) 34 107

(@) 1.7 10"

ofad 2 e F eEifafts ¥ smEn s
SeiE o I (0, &) FHeOE # x99
Fayafrfiftesdsam _
Tafer s 1 A # (g

ol B )

n

na
(A) P-? (8) F=F

(C) F’=;—2 (D) E%
(—a, +a) W25 % fn gfefifm v
i it giea e =1 53w g
Fite L AFd & -

di ) |lI 3H|
|hvc‘,|--.|l|El [ [ﬂ
Hﬁﬂﬁﬁnﬁmﬁmm#mﬁﬁm
FHEE R

(A) (B)

1
3

P | =

(G (D)

oo | —
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T = U U2 % HgE am W, 3
amﬁ?mﬁnvp _#H‘au
%1 e Fam # |

gy
A Vo=V si—2
A Vp=4 e,
1‘[1"!.1"

B) WV, '-.F+__.
P

. dv
[{:} I'Irn'l'l'lp-."!-d—;
td"li

Dy V.=V
B) Vo P dk

ain 44 faana % s Gl s s
R{r) HETI= 4 T8 J1e BIgEte W]
7 Fafea getaiy 1 38 wen feran s £
Rir) = ;E.;r—z 5" a= E':'—h:h.- Al I
WA = fom gad 2, mraﬁﬁiﬂﬂ ~
w1 & r

1-“.] [y 2=

0

(B) 5=

Lo | o

(D) r=a

T v 1 3110 25w &) JiEmn
232 31 IuET AaE HET 90 ® |
= # amraEE e Raadf s =
sifim 3emE B | (anfoas g=mm 208
AT STV AT 82) 2w SN A
T 5 It dem B

(A) 4o IN6H (B) o " AT
(C) Bu3W4p (D) 3us3p
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182,

193.

195.

184,

A

The mass defect for the nucleus of
Helium is 0.03 a.m.u. What is the
binding energy per nuclaon for hetium
in MeV ?
(A) 28
(C}y 16

The number of most probable
thermodynamic macrostales for a
system having odd number of

particles is

(A) 1 (B) 2

(C} 3 (D) 4

The relatve thermodynamic probabdlity

between two differant energy stales
having ditference 1.1 » 10~ joules
at 400 k temperature is

A B) -
(A) E]E:

(D) &

LR

(<)

In how many ways two particles can
be arranged in three phase celis
according to Bose-Einslein slatistics 7
(A} B (B) 2

(C) 3 (DY 27

If the gain of a clasad loop inverting
amplifier Is 3.9, with an input
resistor value of 1.6 k{2, what value
of feadback resistor is necessary 7
(A} 3.12kQ (B) 6.24k0
({C) 4100 (D) 820 0

Latest Sarkari Jobs, Govt Exam Results,
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187,

198,

199,

200.

For a diatomic ideal gas near room
temperature, whal fraction of the heat
supplied is availabla for extarmal work
if the gas s expanded al coastant
pressure 7

1 5
W 3 B 7
3 2.
(C) 4 (D) -

The electric and magnatic field
caused by an accalerated charged
particle are foundto scaleas E ™™
and Bor~" al large distances. What
are the values of mandn ?

Ay m=2,n=1 (B) m=1,n=2
(C} m=1,n=1 0) m=2,n=2
A dynamacal system with two genaralised

coordinales g, and q,, has Lagrangian

L= &; +q3 . I p, and p, are the
comasponding genamlfad momenta
then the Hamiltonian is given by
Z s S
Py +P; e
e kb 2 By 212
(A) a (B) 2
IZ:I.2 + P2 |J1‘:l1

o N - e

qu.-:

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 par
particle is multiplied by a factor

(A) 2% @) 1
(C) E]h (D) EEEF.




192, wfemm & aihis & e ssmom 2w o.03
amu? | MeV T ey & fau oy

e o e ] a7
(A) 28 B\ 7
(C) 18 (D) 4

193. 9N 1 fEeg 5% vERaE v e

] o
(A) 1 (B) 2
(C) 3 (D) 4

194. 400 kATTHHE 1,1 » 1072035
Vi w2 e = smen &

dta sitim e i
1 1

A S B) =
(C) e D) &2

195, dia-F A % HE W § A
o7 W 3 T SR e et
awasEid?
(A) B (B) 8
{C) 3 (D) 27

196. I 1.6k0 MRl it saas
= AR U TR e 3.0 #
At e e o e s
37
(A) 312k0 (B) 6.24 k0
(C) 4100 (D) 820 0

197, =R A S e = s s

200, FETIEEE Wil v e i
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s e st Fraare am 8§ s w0
L, HHT 51 7 e ) fo e g
w1 & fom aymen i 7

1 5

A ® 3 ,
4

© 5 o

198. el gt o w99 A aafE e

o gelfaceh sl Hefas 8y E g™
T Bar "SI S A 8 108 b
madin FATFNE 7

{A) m=2,n=1 B) m=1 n=2
(C) m=1,n=1 (D) m=2,n=2

199. srEmliEa FEn q, 791q, T

BRI I 8 L < g2 4 | 1
cifm E (af p g p, A O :
A A, A B T \

'HEA B
2 2
P +F; G+
A) H e
w ® A7
pi +P; PG + Paly '
e} Roct | my o

o1 samn d Oekd T B ot &
HE] W SN R g o fa
AT 1 T =0 o S
e H T HHE B |
(A) 2% (B) 1
() o4 (D) ok

T e T
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i1,
12

13

14

16

16,

17

This booklet containg B4 pages

Please check all the pages of the Bookdet
carefully, In.ease of any daloct, plaase ask
the invigitator for replacement of the Bookisl.

Directions - Each question or Incomplets
gtatemant is lollowed by four alternative
suggested answers of complations. |n sach
case, you afe required o select the one that
cormectly answers the question or completes
the stalement and blacken (@) appropriate
circie &, B, Cor D by Blue/Black Ball-Point Pen
against the guestion concerned in (e
Answer-Sheet. (For V.H. candidates
corresponding circle will be blackened
by the scribe)

Mark your answer by shadng the riale

clrele against each question. The circle should
b shaded compietely without leaving any space.

The aofrect method of shading s given below.
| Wearg b.\:r--.r_m-:_mm [ Wi pleho]| Comet Mt

(aF YeYa] (o] Aele] [o] Jele] (s NsloN
The Camdidate must mark his'har response
after caraful consideration

There is only one comect answar to each
guestion. You shoukd blacken (@) the circle
of the approprials column, wviz_, A, B CorD
It you blacken (@) more lhan one circle
against any one quastion, the answar will b
treated as wrong, It you wish o eancel any
answer, you should compistely ernse that back
mark in the circle in the Answer-Sheel and then
blacken the circle of mevised response

A machine will read the coded information
in the OMB Answer-Shesl In case the
infarmation is incompleie/differant from the
information given in the applcation ferm, T
candidaiura of such candidate will be treated
as cancelled

Use the space lor rough wark given in tha
Question Booklet only and nol on the
Answar-Sheet

You are NOT required to mark your answers
in this Booklet. All answers must be
indicatad in the Answer-Sheet only.
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anmm' OPEN THE SEAL OF THIS BOOKLET UNTIL YOU ARE TOLD TO DO soll

= |
: POST CODE [ THE FTE 3 :
B | 14712 148112, 183/14, 184/14 |
] ]
| |
| [ |
: QUESTION-CUM ANSWER BOOKLET :
I WY ~ I GRTRT :
]
: JOD-79/PGT- PHYS/TIER-IVX-15 :
1 DESCRIPTIVE TIER - Il/ =viAmewss fer =1 :
- MAIN EXAMINATION/ wea witen .
] |
[ ] |
g Time Allowed : 1 Hour Maximum Marks : 50
B P amy - 1 9 Afereran =% : S0

IMPORTANT INSTRUCTIONS TO CANDIDATES
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1. Before making any entry on Question Paper and QAB candidate should count and@g
check the no. of pages and if any discrepancy is seen then Invigilator shouid be informed B
immadiately for another copy of Question Paper/QAB.
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JDD-79/PGT- PHYS/ TIER-IWX-15 A0 T A 0 0
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 self-employmant for young people In india,
OR

¢) Pollution — The Ghaslly effecis.

p—
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JDD-79/PGT- PHYS/ TIER-IVX-15 WUAT R 00 AN AL OO DO T

INSTRUCTIONS TO CANDIDATES

: Descriptive Type Examination : 1 Hour
] Total 1 Hour

2. Please check all the pages of the
Question-Cum Answer Booklal with
] OMR facing sheet. In case of any defect,
' please ask the Invigilator for replacement |
of the Booklet, In case of any discrepancy |
batween the English and Hind| versions
of any Question, the English varsion will
be treated as final/authentic.

3.  Youmustnot tear off or remove any sheal
from this Booklel. This Booklet must be
handed over to the Invigilator before you
leave the Examination Hall.

Examination — 2 questions of 50 marks.
Limit your answer (o the space provided |
in this Booklet. Mo additional sheet will
be provided.

can. Some CQuestions may be difficult
and others easy. Do nol spend much time
on any Question,

6. Use of Calculator/Palmiop/Laptop/Other |
Digital Instrument/Mobile/Cell Phone/
Pager is NOT allowed.

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

8. You should not wrilte your roll number,
name or address in the space provided
for writing answer. In case of letter writing

| name and address should be writlen as

L “abe”, ‘wyz" etc.
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| 1. Time Allowed : 1.

4. This Booklet consists of Descriptive | 4,

5, Answerthe Questions ascarefully asyou | 5

7. Candidates found guiity of misconduct/ | 7.
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