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PHYSICAL SCIENCES - II
oifass faam= - 10

Consider the Hamiltonian for a 1D linear

harmonic oscillator is given by

2
H= % + %mmzq2 (notation/symbols

have usual meaning) and another

me’q” g & W 1D FEw
freeifrR iR s (SRl

Tora/wdiE & ge Fd ) a9 o A4

Fe u(q, p, f) =log (p + imwq) — iwt & (&

function u(q, p, t) =log (p +imwq) —ivt. i = J=1 #) | e stHe [u, H] TR E ;
(where 1 = V=1). The Poisson bracket
[u, H] equals :
(A) 0 (A) 0
(B) —iw (B) —iw
du du
iy © 3
o o =
Match the List - I and List - IL e - 1 &R g - 1% gafed S|
List -1 List - I1 '{Eﬁ-l 'Qﬁ'l’-]l
(Device) (Process) (|mER) ( wfewar)
(a) BJT (i) Population (a) BJT () wEe
inversion PIGEIE
() MOS capacitor (ii) Pinch-off (b) MOS/Fifg (i) = AR
voltage
(c) LASER Diode (i) Early Effect () LASER TEI® (i) RIS 7=
(d) JEFT (iv) Flat band (d) JEFT (iv) I dUg
voltage et
Give the correct matching,. ﬂﬂ'ﬂﬁﬂiﬁ?'ﬂﬁl
(@ () () (d) (@) |[(b) () (d)
(A) @ @) @) (@) (A) @ (@) @) @)
(B) (i) () @) 0@ (B) (i) @) (v) ()
(© @) @(v) @ @ (© (@) [(v) @O @)
(D) @(v) @@ i) () (D) (@v) |() () (i)
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Assertion (A) : A time varying electric

field produces magnetic field.

Reason (R) : A changing magnetic field

produces electric field.

(A) Both (A) and (R) are true and (R) is
correct explanation of (A).

(B) Both (A) and (R) are true and (R) is
not correct explanation of (A).

(C) (A) is true and (R) is false.

(D) (A) is false and (R) is true.

Which of the following statement is

incorrect ?

(A) The white dwarfs are stars which
are much fainter, possess small
diameter and are very dense.

(B) A white dwarf is mass of Helium at
extremely high temperature and
under external compression.

(C) White dwarf stars can have mass
larger than sun.

(D) 1.4xMass of the sun is the
Chandrashekhar Limit.

Which of the following equation is not
satisfied by magnetic field component of
electromagnetic waves ?

(A) dB.di=pyi
(B) V X E = pn?

(D) Vx?=p,[,§

wHYA (A) : T it faga &9, gEa

&7 S0 H ¢ |

THIUT (R) : TREd9ie gaeia &, faga &=

Fq= H €|

(A) (A) 3T (R) 3l w & 2l (R), (A) F
e A R |

(B) (A) 3t (R) 3l wd & of (R), (A)
et =T A g

(C) (A) T 3R (R) 7o F

(D) (A) T 3R (R) ®El 21

frefafad § @ HF-91 F95 e 8 7

(A) vam ST O, STty guen, SR =W
e e e == g €

(B) 3@ &M A SYeafyes I= AW wd
M@ TS F HAaa feaad goEH
gl

(C) vod | I 94 | 92l 2o4HH & Hehdl
gl

(D) 1.4x g4 gomA, w=ueE fafe &

frefafad § € ®19-91 gHtwtn foga-

qaw a1 & fagd &9 e & g Hew
& fea < ?

(A) dB.di=pi
B VxB=mpl
€) v:8=0

—

@) vx ] <ok
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A block of mass m is sliding down a
frictionless wedge of mass M, as shown
in the figure below. The wedge itself is
moving on a frictionless, horizontal table
surface along a straight line in +x
direction.

[

qz

The system can be described by the
generalized coordinates ¢, and g, shown
in the figure. Which of the following
quantity is a constant of motion for this
system (L is the Lagrangian) :

dL
A 55
dL
®) g,
o
© 23
o
@ g,

6.

m FHH & TF H, M T F
=4 €9 A9 W fRe @ 2, St
fe@m mn &)1 =E A9 ot 4y oM d
Hreit T o He TvE s Yae aee
TfemE &

91

fos ¥ wefiia = frem #t am=iga
HATEIZH q, T g, F Ffvla forar s wa
2| Fr=ifa 2 ot w0 3w fem & fa =
femi® 89 (L A §)

dL
(&) 3q7
dL
® 3]
o
© 2
aL|
® 34
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According to law of equipartition of
energy, the average energy associated
with the motion of an atom along one
coordinate is kT. Then the total energy of
a gram atom of solid consisting of
N atoms is :

(A) RT
(B) 2RT
(C) 3RT
(D) 4RT

Assertion (A) :

X-rays are not suitable to measure the
energy of phonon.

Reason (R) :

X-rays photon’s energy are smaller than
the energy of phonon.

(A) Both (A) and (R) are true

(B)  (A) is true, but (R) is false

(C) (A) is false, but (R) is true

(D) (A) and (R) both are false

A point charge is placed at the centre of
a dielectric sphere of Radius (R). The
Electric field potential ¢(V) outside the
sphere is (B is constant) :

B
(@) =
B
(B) 2
B
© 3

(D) none of above

Sl & Tafae fam % e, fed v
FIATET F WA TH WA F 1 F e
TG 31T el KT 21 &, @ N e ¥
T 319 % UF U WA el S At -

(A) RT
(B) 2RT
(€} A'RT
(D) 4RT

YT (A) :

X~ ToT01, S 3 St 1 A o forg qah
T T

=T (R) :

X-Tot0l wrEm e $Hm 39 @ =n
BT

(A) (A) 3R (R) 21 7 ¥

(B) (A) 5&l & Wg (R) 7era ¥

(©) (A) 7o & WY (R) wE ¥

(D) (A) 3R (R) 3 7o ¥

M(R;%mwﬁgﬁﬁaﬁ?mﬁﬁg
HIERT Bl TN S | et F e e a
fas@m ¢(v) (Bfeer) & .

(A)

(B)

-ewlm “’M]w <2 |

(©)
(D) ¢ oft 7=
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10. Considera free particle of massmmoving ~ 10. &t u= fam § ., THA m H T

in one dimension. The coordinate of the U1 G T FHifer | T HIATETE 2 T4
particle is z and the energy is E. The 91 E B WAA* et fifges
Hamilton’s principle function S for this e S BFT : (t §HA(R)

system is : (t is time) :

(A) S= 2mE, —Et (A) S=.2mE,—-FEt

(B) S=./2mE,+Et (B) S=,2mE,+E

(C) S=y2ZmEi-E, (C) S=EmEt-E

(D) S=V2mEt+E, (D) S=+2mEt+E

11. Constraints of motion generate those 11. Tfa gfaey, =9 ] {9 Eia 1 fRa

infinitesimal contact transformations e e & siafa s s & 2
under which of the Hamiltonian ?

(A) changes sign (A) @ o agem @

(B) changes arbitrarily (B) Tel W=31 @ wderar &

(C) remains invariant (©) el srafiadg e &

(D) vanishes (D) & qw & S e

12.  Which of the following is true about Dirac 12. fsiw #Afzdg oy, ay, @, sty g & fon

matrices o v QO and B : Frfafas & @ $H-wad 22
< Oy I::‘-I 0. 0
&) == g g, | (&) "x=[ 0 o
(B) a0, oo, = EaI:xy . (B) e, + o0, = zax“y
(©) oy, +oya, =0 (C) o, + a0, =0
| G—l I 0
(D) 1] (D) B= [U J

SPACE FOR ROUGH WORK / T% &Td & fog -mg
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13. A particle experiences coriolis force when 13, % =W Sfeifem aa 51 Y FTA T Ta
it is : 8 :
(A) Moving in a rotating frame in the (A) Tt suivier %9 & fae U &8
direction parallel to the rotation F FaMR fawm # )
axis.
(B) Moving in a rotating frame in same (B) UM 3141 F qurIR faem ¥ wema 3ot
direction other than the one parallel fewn # wpfaefier vm & wifemrm
to the rotation axis.
(C) Rotating in a steady frame. (C) = fee T # wyofq
(D) Rotating in a moving frame. (D) T nfeeiier v H gof
14.  Match the List - I which is related to 14, WERMER (xp) 8085 & Twafayg Wit -
operations and List - II concerning | A Tafm & 51 g - 0 F @y
microprocessor (up) 8085. gHfera #ifeg
List - I List - II et - 1 et - 11
(a) INPUT (i) JP<address> (a) INPUT ()  JP<address>
(b) STACK (i) XRA A (b) STACK () XRA A
(©) LOGIC (ili) PUSH PSW (€ LOGIC (i) PUSH PSW
(d) BRANCHING (iv) INFFH (d) BRANCHING (iv) IN FFH
(@ () (9 (4 @ () (9 (d
(A) (i) @EH) @Gv) () (A) @) @) (@v) @)
(B) @) () @) (iv) (B) (@) () (@) (iv)
© @ G @) (v © @ G @ (v
(D) (v) @) @@ (@) (D) Gv) (@) (@) (@)
SPACE FOR ROUGH WORK / T% %14 % ford wg
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15.

16.

Which are correct statement(s) about the
Debye’s theory of specific heat ?

(a)

(b)

(©)

(d)

(A)
(B)
©
(D)

Solid is considered as a system of
coupled atomic oscillators.

For mono-atomic lattice with total
number of atoms N, normal modes
of vibrations are 3N.

3N modes varying
frequencies max. up to Debye

possess

cut-off frequency.

Variation of specific heat for lower
temperature is proportional to T
and for higher temperature is
proportional to T2,

(), (b) and (©)

(b), (c) and (d)

(9) (d) and (a)

(d), (a) and (b)

A hydrogen atom is placed under electric
field E, then behaviour of hydrogen atom
in ISt excited state is like a permanent
electric dipole moment of magnitude 3ea,,
cannot mapped in one of the following

way :

(A)
(B)

(©)

(D)

One state parallel to external field

One state anti-parallel to external
field

Two states with zero component

along field
Two states with 3ea, along field

15. fTafere o1 1 ¢

16.

&t fagia & fawg o

P /A FUF A R/e 7

(a)

(b)

(©)

(d)

(A)
(B)
(©)
(D)

TF BRI IO 3
®, a9 uH sfed 3

F1 AR 3ea, UMY

faya o S # 1

3™ &l gfma
o=y % w9

N qras|
THIHOTE
G HiEg 3
3N Hieq #

THIfvEE Betd & TH
EEiEGES

& Fd & F W
See % fog & &
N & £ 1

sfiehay 2dl e AE

T 7% gt sefn g |

e &

e fafere e afted=

T & AT B & 3TN =9 ara=

FEUTF3

(@), (b) T (c
(b), (c) 7o (d
(c), (d) T4 (a
(d), (@) 74T (b

T el 2 |

g fafse =& foean s g 2

(A) 9@ &3 F FEEIAL H TH AT

(B)

(©

o &3 F fi
HTE

A F T IR

HOd-aaHial St UH

] U2 i 3 AT

(D) @a%@mseﬁmaﬁﬂmﬁ
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gt

If coherence time is 10~ 8 sec, the
coherence length will be :

(A) 3cm
(B) 3m
30 em

(©)

(D) 3x106m

17.

Afe daa g9g 108 ¥ ¥ @ gusaar
v g

(A) 34
(B) 3 i
(C) 30 |4

(D) 3x106 =i,

18. A mass m is falling freely under uniform  18. Z=HH m THEEH Tod % YuE § g &Y
gravity. Its vertical position (i.e., height) ¥ fim el R THS SR ol (F=TE)
is given by the coordinate z, and the z ¥ T2 it & 7 fafem Tap, ¥l z=0
canonical momentum is p,. Take z=0 as fava st w2 (anfy V(z)=0) &t @&
the potential energy reference (i.e., T | g e & R S0 0 = Firdeg
V(z)=0). g is the absolute value of the A # 9 g & fa e & F-ar ofa
acceleration due to gravity. The following =1 efaeea et #2
are the Hamilton’s equation of motion for
this system :

() i=-Fp —mg () ir-Brp —mg
= ;Ei 8 Y == > = & F = —
(B) = Rkl T B) =z i - Pe mg
- — & "_ = - == EE_ P, =—
© = = R () = o Pz mg
(D) z2=-B2 p —mg O) z=-E2 p —mg
SPACE FOR ROUGH WORK / T% &Td % ferr s
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19.

20.

If P, is the probability of finding a system
in it state and f; is the value of a physical
quantity fin state i, then average value
<f*>> is given by :

(A) EPif;
(B) %

A pulse in real time has the profile
f(t)=Ae ®t, where A > 0. The Fourier
transform is the angular frequency
domain will be proportional to :

(A) 3 2

19.

20.

A& P, id s F UF 7 I 1 Wi €

o f, e i 9 | U i T R AEE,
T <f2> =1 3irad A 8

(A) 3Pf;

(B) %{;‘2

o 2L

frdt amafas 9 § & e & WEEE
f(t)=Ae— ot g, &l A>0¥1 PR TR
#oita sAgfa wfa ®, i ED|
ararferer 2 |

al
uz + @

(A) 2

(©)

@) =
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21. When a small amount of heat AQis 21. us de 9 F T = IrEt | HE AQ Y
added to an enclosed gas, then increase ﬁlﬁmwﬁ,ﬁﬂiﬂﬁﬁwwfﬁ@mﬁ
in internal energy and external work are i 1 Heiyy frer § fapwas St g 2
related as :
(A) mC,AT=AQ+PAV (A) mC,AT=AQ+PAV
(B) AQ=mC AT +PAV (B) AQ=mC AT +PAV
(©) mC,T=AQ+PAV (C) mC,T=AQ+PAV
(D) mC,AT=AQ-PAV (D) mC,AT=AQ - PAV

22. A Dynamic Random Access Memory,  22. T T Agfs TR A6 (DRAM) &
(DRAM) cell holds 5 V and needs to be 5 V dieedl 9RW $X Haal & aq1 g
refreshed every 20 ms, so that stored 20 ms ﬁ,%mm%mﬁﬁhﬂﬁm
voltage does not fall below 0.5 V. If the 05V & = 7 9 w1 afe e =1 feor
cell has constant discharge current of fewamst %2 0.1 pA B, ¥ 31 gwam uif
0.1 pA, the storage capacitance of a cell ?:
is :
(A) 4x10-6F (A) 4x1076F
(B) 4x10~°F (B) 4x107°F
(C) 4x10-12F (C) 4x10712F
(D) 4x10-15F (D) 4x10°15F

23. The threestage Johnson counterisclocked 23, QQQy =101 R fve =tw §, £ 7t v
at constant frequency of f, from the feor gt W o <ol e st S
starting stage of Q,Q,Q,=101. The FAleh HIEAT T | HAZZ-R Q,0Q,Q, #t
frequency of output Q,Q,Q, will be : sgfa gt
L—'I:;Iz . h Q 0 Qo— 17 Q—h @ En_éo
( e B ka O Ko@]*] [ A g e R e
(A) f./8 (A) f./8
(B) f/6 (B) f/6
© f/3 © £/3
(D) f/2 D) f/2

SPACE FOR ROUGH WORK / T% & & fordt s
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ko  Q

24, Foravectorpotenl:ialA,VA— —1; rz
where Q is a constant. The scalar
potential ¢(r, t) which makes A(r, t)
Lorentz gauge invariant is :

30
(A) E §
L
B) dme,
| B
(©) 4me, 2
1. O
® Ty 7

25. Match the List - I and List - II :
List - I List - IT

(a) Solar Cell (i) Conductivity of

which increases
after the exposure
of light

(b) Photo detector (i) Produces light

from electricity

() LED (iii) Requires threshold

frequency of light
to produce
electron

(d) PMT (iv) Converts weak

light signal into
electric current
(@ (b) () (d)
(A) G) @ (@) ()
B) @) @ @ @
© @) @ @ @)
D) @v) (@) (@) ()

25

(@)

®)

(©

(d)

SPACE FOR ROUGH WORK / % &/ & fod s
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. e v Al forg, VA=-E2. 3 4
1
el Q Us feurtian #1 afew favm o(r, o) S
TIZE 7191 $ART= A(r, t) o9 2, 2w
1 R
(AY Foa T
B
1) s ]
L 8.2
© Gngy |2
1ot
D) Trep |2
-1 &t get-11 F Y gafe Fife
-1 E-11
i Iy () gHyvrmd @S
TR STershdl 9@ St
(4
TRl feat (@) foega | v Hi
3eafa
L e (i) IOHRM ®i 3Afa F
fere eeht smafa 1
SAravahal et &
LA (iv) T UHI Hahd HI
: - Torpd wer 9 Sger
(4
(@ (B @« (@
(A) (@ @@ @) (@)
(B) (i) @ @ ()
© @) @ G @)
(D) (v) (@) G) (@)
Set- A



26. The ratio of thermal conductivity to 26. ?ﬂ"l'ﬁwq'{‘m Wﬂfﬁﬁgﬂw
electrical conductivity of a metal ata given TS IWHIY EeeR 1 S fer g ) e
temperature is constant. This statement FA fran Hafig 2
corresponds to :

(A) Ingen Hauz law (A) T - w=w fafy
(B) Searle’s law (B) famedt fafy

(C) Planck’s law (C) s fafy

(D) Widemann-Franz (D) =teqM wis

27. The O/P of the circuit shown in the  27. Frefafas fag & T M 9wy 1 O/P

following figure is equal to : TR T
b k'

Al [0 Al [>0

B f Q/P B ’ Q/P
’TDO— ——>0-—
(A) 0 (A) 0
(B) 1 (B) 1
(C) A-B+A'B () A-Bl+A-B
(D) (AEBB)@{A@B) (D) (A@B)&)(A&}B}

28. The operator has an eigen value —25 28, ST %o sin o % T4 et afotey =7
corresponding to the eigen function A AR 258 « 1 HH 1 Shifeg :
sin ax. The value of « is :

(A) 25 (A) 25
(B) 52 (B) 52
(C©) -52 (C) -52
(D) 5 (D) 5
SPACE FOR ROUGH WORK / T% %74 & for g
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29. The correct match for List - I and  29. @'-Iaﬂ?'ﬁa‘f-llm'ﬂﬂﬁﬂ%:
List - IIis :
List - I List - I et - 1 gt - 10
2000 ;Q_Qh : . 2000 EQ—th_:"
@ 00000 GSSoNR () Stimulated  (a) OO  rai) +, A
emission ERER
2000 -1 O Gy 2000 | O _Qy,
) TEoMA Al ) Sel ®) Taai o () = e
emission
2000 QOO0 2000 Q00O s
(c) ;-w—-huué (i) Pumping (©) imh"ﬂé (iii) T
ited State Metastable o P sy Pt
ol e YHIT 2w (iv) Absorption (d) w=23 By (iv)  SToRI
(a) () () (4 @ () () (d)
(A) @ @ @) () (SRR K S ity
(B) () () (i) (iv) (B) ) ) @) (v)
©) @@ Gv) () (i) © @ @v) @) (i)
(D) @) (@) () () (D) @) (i) (@) ()
SPACE FOR ROUGH WORK / 7% && & for @ e
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30. Match the following Lists related with  30. 8085 o gt fre gfed gafea
8085 : e -
List - I List - I et - 1 et - 11
(@ MOV A, B ()  Logical Group (@ MOV A, B @) RS T
(b) INC <Address> (i) Data Transfer (b) JNC <Address> (ii) e Zigw gz
Group
() ANAB (i) Arithmetic () ANA B (i) iU TgE
Group
(d ADDC (iv) Branching Group  (d) ADD Q (iv) e ggE
@ ® (© (@ @ () (© (@
(A) (v) @) @) (i) (A) @Gv) () (@) (i)
®B) @ @) @ i) (B) @) (v) @) (i)
© @ @ @v) () © @ @ @) (@)
D) @) @@ @ (v (D) @) @ @ ()

31.  Abullet fired at the target has probability ~ 31, et weg w O Tt <t et & foreent g
of% that it will hit the bulls eye. After maﬁqﬁﬁwﬁm—;%wm‘cﬁaﬂ
firing sixth bullet, the probability that S F 9 S Qi @ ogew o W
exactly two bullets had hit the bulls eye T Y i Bt
E‘:.'eat the firing events as independent] [Pt SR 1 w1 ! w3 7 W)

(A) 0.246 (A) 0.246
(B) 05 (B) 05
(C) 0.345 (C) 0.345
(D) 0.166 (D) 0.166
SPACE FOR ROUGH WORK / T% &1 3% ﬁa& g
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32.

dy

4
T—= G y=y
AU |

(A) y=524-4

B y=2_,4

©) L 4x?

(D) y=£5_+i

The solution of the differentia] equation

+ With the boundary
condition that y=latx=1 is.

=R
3 5
4
4x 1
C = — 4
© / 5 5x
4
X 4
D = — 4+ =
(D) Y 5] 5x

32.  uftdtay wid =17

¥=1% WY ey

4
-+ — 4
Y=X HEFam

1 :
3. Simpson’s rule is used to evaluate the 33. wuwe ._21% g = % FI fargyr
1+
integral 1—____21 .5 s is used, then
ia oo : ﬁ'qnﬂiamﬁvﬁ?ﬁm%mm?ﬁ
; the value of integral js : HHHE =7 q
T (8) log2 (A) log2
® 1 ® 1
©Q U © %
@ Ao D) 3,
= SPACE FOR ROUGH WORK | 1% w7 5 o
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34.

35.

The electric field of an electromagnetic
wave in free space is given by,

-3 - A = I
E = E;sin(wt — kz)a,, where o is
frequency, k is wave vector and a, is unit

vector along y-axis. Then the magnitude
of the magnetic field B is given by :

(A) - E'Lk sin {mt—kz};y

B - ok cos (mt—kz);x
w

A
sy L1 sin (wt—kz)ay
w

Ey . o
(D) —;E—sm(mt—kz)ay

The relation for an
electromagnetic wave in a certain medium
is given by w®*=aK?+C, where a and C

dispersion

are constants, o is frequency and K is
magnitude of propagation vector. The
velocity of energy propagation is :

34.

35.

g ST | Fea-grashg a1 fae
&1 E = E, sin(ot - kz)ay 5 1 0
T S o A, kT wfew aw a, g

% €14 T qiew ¥ 1 a9 gawE 45 B

(|- Sk g (ot—kz)a,
[0V}

(BY I~ E—E)E cos {wt—kz)gx

20 I *E%IS sin (wt-kz);x

D) ;E)% sin (mt-kz);y

foeit fraa mom & dem-gwewt @ &
fere whie iy @ wd=ak2+ C g fem -
T, W = wefa ¥ K afen g
aRET # a9 a $iR C feriw § | garo i
=1 A7 |G Hifsu )

N 2K 2K
(A) 3002 (A) 32
2a 2a
® S ®) 37
3aK 3aK
©) 202 © 202
[11] (1]
(Dy == @) 5
SPACE FOR ROUGH WORK / 1% =14 % fordr wrrg
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1 »
| 6 == ™ =0 AT
36. 1he {eading ter™ in Laurent expansion 36. 217
of f(2)= L % aroundz=ﬂis .@qa-:aﬁﬁ 3'@'1\"—'&%:
z(1— z)
1
1 —
& F > P2
1
L —
B Z ® 2
1
1 -2
5 i @
o 1 D) 1
37. The probability of finding 2@ linear 37 FeeED ST FTEE e F st dEw
harmonic oscillatox within its classical e D CLRSED 1 =T W gfaeRdl 3
limit is:
(A) 50% (A) pO%
(B) B84% ®) [Ba%
() 16% ©) |16%
g, e @) | T
- 38. I Interrupt and Request for Direct 38. afE ﬂ-qﬁ-qq@;q (DMA}*WE‘{Q
Memory Access (DMA) occur i v T e T & @
simultaneously, then the sequence of Eoc| (servicing} =1 FH g
servicing would be
(A) DMA Interrupt (A) DMA, T2
(B) Interrupt, DMA (B) z=r2, DMA
(©) System gets plocked © 5 A 21 S 1
(D) Both are Ieiected (D) 2/ ﬁ(@a@qﬁ ¥
SPACE FOR ROUGH WORK / TR =@ o [ S
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tion
Coeff : Bines. .
me"‘s‘sgwen % Mstejy, A ang . "
NG Hpp ..
#% s #)‘Ifgar 2
ey N\
4 & Snp, 3 S . i
L
¢ &
A) 22 _ g,
12 (_‘3
A 3
(8) El% ] 4 A 3
12 8mhy?, B =2 o
By 8ahy,
A = 311‘111)?2 A 8- h 3
© By, (eh”IE"KT-I) c® ©) Eff' ¥ m:%%iﬁ—«

1)c3

(D) mﬁaﬂ’@ﬁﬁgqﬁ

40. oy (A)
The maximym Memory microprocessop HEEHRER 8085 STNFT 32 K gy L e
8085 can inferface is 32 K bytes R F oy g

Reason (R) . FT (R) ;

The Size(width) of Address bys js 14 BITs, USH 59 37 SR 16 BITs #

(A) Both (A) and (R) are prye, (A) (4) 3T (R) 25 w2,

(B)

(B)  (A) is true, but (R) is false.

(4) ¥ &, wg (g) Ter &)
©) (A)is false, byt (R) is true,

© (@) ™ & wg gy wa g
(D) Both (A) and (R) are false.

(D) (A)aﬂz(ﬂ)aﬁfﬂmﬁl
R o o e—

SPACE FOR ROUGH WORK /

9210/TFU-PHY/ELG-1I
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41,

Each of two isolated subsystems, A and

B of fixed volume, contains N identica]
monatomic gas molecules at pressure P,
The temperature of A and B are T, and
T, respectively. The two subsystems are

brought into

thermal contact.,

At

equilibrium, the change in entropy AS=

(A) 2—3- Nkln[
(B)

5
© 3

Nk In
Nk In

M|

(D)

42,

The relation between the dielectric

(T, +T,)%

4Ty, ]

5 a
3 I T
— NkIn(=1_T 12
2 4T]T2]

Fn+nf

e

T + 12
hLT,

constant (E) and the electric susceptibility

H;) is written as :

(A) E=1+4
E=1-4

5=,

(D) E=

(B)
(©

wH

41.

42,

R 37

F A fog 39 A qur B 3

uﬁmﬁ,mapmmw

9 ey ¥ A T B % WI9MH s
T, a91 T, &) Tl I F1 Fofy g

ST SN # | e #) s Tt
AS ¥ gftae g -
3 Nk In (T'I + Tz)z
S 4T,T,
3 Nkih [T+ T3
(B) -2_ i 4T1T2
;5_ Nk In (Tl' g T2)2
5 5 45T
3 Nkil[ T+ T2
s L

wﬁmm(ﬁ)ﬁtﬁmmﬁm(—t}%

(A) E=1+4
(B) BE=1-a
© E=,

1
D) E=
(D) :I:e

SPACE FOR ROUGH WORK / 1% %74 % o s
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43. The Stern-Gerlach experiment confirms 43. - WA yfe o g

that :

(A)  Orbital magnetic moment as well as (A) Feiia g sl 2w woftg a3
angular momentum has discrete fewpte o i §
values.

(B) Orbital magnetic moment is (B) & graesty Sl Fafga & g
quantised but angular momentum IV FE ety o #
is not quantised.

(C) Both orbital magnetic moment and (C) weita gty ol iR el Fiofry
orbital angular momentum have ATV <A % 0 o T B Hahd €|
any values.

(D) None of the above, (D) I *1E 7 |

44.  The Operational Amplifier can be used 44, fi RS F A+ @ e s

to implement the circuits of ; T H ITI o o g 22

(A) bistable multi-vibrator (a) fefufrr sgafis

(B) astable multi-vibrator (B) e wgsifyy

(C) monostable multi-vibrator (C) unfeafas sgdfa

(D) all options (A), (B) and (C) (D) =+t faweq (A), (B) 3iv ()

h
45.  When two spin % particles with spins 45, w9 T foEm Fu, fogg sy = 015 WU
h h h .

51 = 015 and s = 027 add up, the B =ays #mﬁrﬁmﬁﬂ%?ﬁﬂlﬁz@

values of ,:';;_ o, for triplet and singlets e % fam o U—; 1 11 2 -

are :

(A) 1 for triplet, 0 for singlet (A) Fr=ie & fo 1, fere ¥ fa o

(B)  ~3 for triplet, 1 for singlet (B) Zr=ie & forg -3, fifrere % for 1

(C) 0 for triplet, 1 for singlet (C) o= % fom o, fivere % far 1

(D) None of the above (D) 3909 # & % 48

SPACE FOR ROUGH WORK / T% &4 & fordl wg
Set- A 22 9210/TFU-PHY/ELG-II




46.

47.

Which of the following wave function
can be solutions of Schrédinger equation
for all values of x ?

(A) ¥=A secx
(B) W¥=A tanx

© ¥=ae??

(D) ¥=Ae—*

Assertion (A) :

lonic crystal are the good insulator of heat
at room temperatures as well as at higher
temperatures.

Reason (R) :

Large number of free electrons are
generated at higher temperatures.

(A) Both (A) and (R) are true
(B) (A) is true, but (R) is false

(C) (A) is false, but (R) is true

(D) Both (A) and (R) are false

46.

47.

X %mﬁmﬁf%ﬁﬁqﬁﬁ%@aﬁ@aﬁ?—m
T T AR T F7 761 B G
L,

(A) ¥=A secx
(B) ¥=A tanx
Q). =Ae

(D) W=Ac—K

HYT (A) :

hE AT 3 | IR A T angfrE
foheet = ateet| 5o it Bt 3

T (R) :

ST AT R v dem | g st
% UF T8 G whE ot

(A) (A) i (R) <HI @t #)
(B) (A) W&t &, W (R) 7em ¥
(C) (A) T &, [Wg (R) =&t 2

(D) (A) 3R (R) 3 7org #

SPACE FOR ROUGH WORK / T% &1 % forgt g
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48. The correct matching pair of potential 48, fawg HR 4 fava w1 wlt gifem gm
within the potential shape is : ?:
v %
(A) Exponential potential well } 2 (A) =it fava ' 4
v v
(B) Square well potential > r (B) = &9 fawg $—- r
—Vp/e ~Vp/e
AV v
b l b
: —_—t T — I
(C) Yukawa well potential \ i TEER (C) g 9 fave \ e
Va Vs
(D) Square well tial e (D) = v favug Tt
49. If A and V represent the forward and 9. AT V& T am T R Sfore
backward  difference  operators, Frefmaadiar 1+ a)~1=
respectively then (1+4)~ 1=
(A) A+V (A) A+V
(B) A-V (B) A-V
© 1-A © 1-A
(D) 1-v (D) 1-v
SPACE FOR ROUGH WORK / 1% & & ford wig
Set- A 9210/TFU-PHY/ELG-II




(A) Vibrate with Same fl‘equency and ; tﬁgﬂlmﬂ i
ik o (A) @ T & Ty gy
(B) Vibrate with same frequency and (B) o quﬂ—ﬂm
.th a -
; With the opposite Phase :‘:1' em b
( ) Vibrate with different frequency C) fi 5 )
buttviththesamephase " ﬁq;?mw ' %mﬂﬁﬁm
(D) Vfbraﬁe with same frequency and (D) w917 sigfy S EEHL
with same o Opposite phase AT & gy ;'ﬂ:ﬂm a;%“
L 2G4
51. A1 of the given square matrix A, 51 & Tt o AT A []] ] —2]
1 1/®A-1
[1.3 1
12 -5
R S is (using Cayle '
vV Hamilton
. (et Erftems s |35 IR &
theorem).
21 1'2 11
(A) 50 10 g (3 5010
96 R SRR
- 2 =1 8 IH:g pigcc
(B) E | e | () 31_1 / 2}
o 4 =2 7
o 4 4 -4
© -2 1 3 T e b
= o [T | 2
g -2uml 1 1r AL
® 3 2. £ s
(-, . T B
SPACE FOR ROUGH WORK / T% %4 & fofdt sy
Set - A
: . 25
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63. The Hamiltonian for a 1D linear harmonic 63. 1D g% oAad qew ¥ ferm Rfyeifras
2
1 z
oscillator is given by H= %11— + 2 ma?q? (Hd/ Teft HrT=y
2
H= +2£;n— o —;— 1'1'1-'.5:324:12 (notation/ 579 9t §) e T ﬁmﬁﬁﬂﬁ q e
symbols have usual meaning). The phase P F Agfrd w7 ¥ wurarm
ar . AP
Space coordinates q and p are q= "x_n:.; SinQ, p=v2Pmew cosQ g
transformed to new phase space WﬁmmPWQﬁﬁﬁﬂﬁqﬁﬁﬁ
coordinates P and Q by the canonical ﬁfmw%wﬂ?ﬂ e g ?ﬁaﬁﬁ{{q
.
transformations q= ”‘;1_; sin Q, &1 1fd % i ai &
P=v2Pmw cos Q. The Hamiltonian
equations of motion for the new phase
space coordinates are :
(A) Q=-w,P=0 (A) Q=-w,P=0
(B) Q=0,P=0 (B) Q=0,P=0
(©) Q=w,P=0 © Qfow,P=0
(D) Q=m_,1.°=1 (D] (i}.-—-—.,m’]:J=1
SPACE FOR ROUGH WORK / T% %rd & forr s
Set - A 9210/TFU-PHY/ELG-II



of an orh;
Momentym, [, and a spjng ;JI‘ g
(B) IL, S} =
© [Lsj=h

(D) [L s]=42

56. The ratio of the parity of P electron to that

of an a-particle with tota] angular
momentum j=4 js ;

(A)
(B)
@ o0
D) =

+1

=

57.  The phase and group velocities vpand o,
of the de-Broglie waves of an electron

whose kinetic energy is 511 keV are :

56.

57.

L SR Smmor 457 <y

(4) [L s]=0
(B) [L s]=j

© Lg=h

1

'.(DJ [L, S] = ,ﬁz

a-maﬁﬂﬁammm: '

+1
=1

(A)
(B)
© o
(D)

511 keV 7fest i #1 W weigeid =1
ﬁ~aﬁaﬁaﬁﬁ%maﬂtwéwpﬁn
Ug%:

(A) 7= %c. oy = —?C (A) vy = :,%'c’ Dy = .“;_5‘:
R~ _v;_j_C) Up = 2% (B) vg= ifwc, vp = ZCEE
© = %c, v = :%c ) = §c, v, = %.;
© 5= gen =B © = Be,- f/

SPACE FORROUGH WORK / T & ford s
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67.  In case of Bose - Einstein’s condensation:  67. Bose - Einstein’s A & 3

(A) Number of particles increase in (A) = 5= = & fm qIHH &ty
lower energy levels at low S=-TE W, FH F e i 3f 2wt
temperatures and high pressures, gl

(B)  Number of particles decrease in (B) = St = & Forey Ar sty v
lower enérgy levels at Jow € W, B e a9 3
temperatures and at high pressures,

(©)  Number of particles increase in (€ = oo == # 391 qrym g fam
lower energy levels at high =1 T ) W 7 gfs dnt ¥
temperatures and low pressures.

(D) Number of particles decrease in (D) = 3= w7 4 v=7 Tqam T 3k
lower energy levels at high 1w w i #1 gen e £l
temperatures and low pressures,

68. 1If the microprocessor 8085 executes the  68. I wEFERE 8085, Fr=rfafas wdesft
following assembly program, W Fefea e &
MVI D, 00H MVI D, 00H

XX: DCR D XX: DCR D
P 3 R XX

How many times the loop is executed ? aﬁmﬁwwﬁwﬁﬁ@m%?

(A) 255 (A) 255

(B) 256 B) 256

© 512 © 512

(D) 000 (D) 000

SPACE FOR ROUGH WORK / % @14 % ford TR
Set - A 9210/TFU-PHY/ELG-11




61.

The characteristics of an Ideal OP-AMP

(Operational Amplifier) includes :

(A)
(B)
©
(D)

62.

Only Infinite Input Impedance
Only Zero Output Impedance
None of (A) and (B)
Both of (A) and (B)

The bound state energy levels of a half

harmonic oscillator is given as :

V(x)

(A)

(B)

(©)

(D)

Ec = ¥ho,E; = %fim,
E; = -]‘—zl—?iw

Eg = ﬁTw,El = %hm,
Eo = -g-ﬁ,m

Eg= hw, E;=3ho, E,=5hw

hw 7
Eg = —,E; = —hw,
R
E, = E}’im
4

61. &M€Y OP-AMP (Hf#7l

fersrea o g s & -

% wad®) &t

(A) %ae 3Fd 3EH
(B) e ¥ frfa
(©) (A) 3 (B) EF
(D) (A) 3R (B) T

62. T 314 TUHF SeH F1 Y

e fem g

Y

*

Vi)
E>V

2| wn

(B)

(©)

(D)

hw,

hm,

SPACE FOR ROUGH WORK / 7% &4 & fordt svig
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71.  Match the following : 71. = % gife wif
Column - A Column - B WY - A WY - B
(y-ray transitions)  (Possible (v~ Hemwor) ( waifira g qor
multipolarities Hya wgyEt )
and the most
intense one)

& 3 _; at (i) Ey M, Ey Mg, E,, @)k 0. E, M, E,, M, E,,
M; with E, being M,, &1 E, e g
intense ¥

+ + 25

® % ->% @ Elth Mg ZM@ B % @) EyMyE,M,E,
Mo S el E, da

) %+ - Y ) Ey My, Ey, Mg (c) %+ - % |a@) Ey M3 Ey, M;,
with E, being Tl E, e g &
intense

@ % 7% Eionlyandisalse (@) 3" - 74* () &9 B, 3 o +ff
intense

@@ () (0 (9 (@ () (© (4
(A) @ @ @ @G (A) @) @ @ v
B @ @) @ (v B) O @) @) (v
©Q (v) @) @) @ © @v) @) @) @
D) @) @) (@v) (i) @) (@ @ ) (i)
SPACE FOR ROUGH WORK / T% &1 % forgy R
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64.

65.

66.

Using Lagrange’s interpolation formula,
the function f(x) from the following
data :

x : 3 2 1
) = & F12.15
18 7

(A) 3x2-6x+12

(B) 3x2+6x—12

(C) -3x2+6x+12
(D) —3x2-6x+12

In the case of Bose - Einstein condensation
process, the condensation of Bose gas is
physically takes place in :

(A) energy space
(B)

(C) momentum space

phase space
(D) real 3-dimensional space

Which transition is not possible ?

(A) 2fsp - dsp
B) Zdgn — py
(@) zdﬂ_rz - 251;2

2
(D) ZPUz—’ $1/2

64.

65.

66.

U HAHYH g3 & 3w A, e gm o

Fe f(x) B :
x - 3 2 1
ey s {a- 1% 15

(A) 3x2-6x+12

(B) 3x2+6x—12
(C) -3x246x+12
(D) —-3x%216x+12

Y- E2E H99H g & umd § |59
g =1 Hue Hifas w9 @ frad B 2

(A) i wHfe

(B)

HTEEy FHfte

(C) Ham wyft
(D) arfas 3-faritn wmfe

I HHHT

(A} 2’:5;'2 — 2

(B) *ds -

(© 2dy ~

T T &2
ds/»
* 2P1;z

2
> 512

2 2
(D) “Piz "1

SPACE FOR ROUGH WORK / T% &1 & ford
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74.  The gain of the following OP Amp circuit 74, ﬁwahqw(opmp)maﬁaaﬁ(ﬂa)

is : g
R, Ry | Ry R;
Rl : oy fR‘"""T R1 R4
. ‘Eb —o0 Vout Vin Vout
:
Rz"!"Rg"i'R—gEi R2+R +R2Rq
(A) - Ry T Ry
L Rq Ry
3 R3R4 ] |- R3R_4 )
Ryt B, A Ry kR, 72
® - (B) -
L Ry i i R,
[ RoRy T RoR,
+R3 -+R
(C) ] Rz + R,! {C) L R:g +R4 J
= Rl A i R1
R2 3 Ra _-Rg + R3
(D) _[ R; ] (D) [ IRL ]
75. The equation sinx=(x—1)2+0.5 has : 75. GHIR sinx=(x-1)2+05 ¥ -
(A) no real roots (A) Wﬁﬂ? e T &
(B) one real root (B) TF amafes gel 8
(C)  two real roots (C) 2 arafas g &
(D) infinitely many real roots (D) ¥ reafes e &

SPACE FOR ROUGH WORK / T% &7 & fﬂi’r e
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69. Consider two frames of reference S and 69. WS, 5% T Wl W IR Fifog o wF
S', represented by two Cartesian = o fag & w19 1w FiATETR
coordinate systems with a common origin. e | g T ¥ S WY U ey
S is an inertial frame of reference, and S' %9 § ay s fraa =wivia =«
rotating with respect to S on an axis by wrad/s & UY, THE afew Q = ? -
the unit vector n = 7 with a constant S8 WS F [\ g W@ T FW H feafa
angular speed w rad/s. The position Afew S # () = at; ¥ femn 7 & W@ (a
vector of particle is given in S by feRF ot oua e) | HFUFISTAS
r(t}=at£(a is a constant and t is time). o Trdt TR 3 HE: (inm/s}??fﬂ ;

The velocities of this particle as measured

in S and S' are respectively (in m/s) :

M A M
(A) ak and ak — mat] () ok ohY af =]
M A M
(B) ak and ak + matj (B) afaﬂ?af-i-f:rat?
A

(©) Oand wat] (©) 03 dat]

(D) Oand0 (D) 030

70. Which of the following statement is not 7o fipm Fy=i § # FH-w =& TEH &2
true ?

(A) An equation of state is capable of (A) UH EEq H TR0 TET TS
exhibiting the phenomenon of = 1 29 | gay
phase transition.

(B) In the phase transition of second (B) e F ey gwau #, fis
kind, the state of the body changes = foiar qftafda 2t 21
continuously.

(C) Transition of non-ferromagnetic (©) e e F1 wie-gasig
state to the ferromagnetic state is a s B wEe T 5 TR
transition of second kind. ufada B

(D) The transition from (D) IeE-9 ETn g Eﬁg.ﬂaa,ﬂq
non-ferromagnetic state to ayaEey § Heuol sieTs aufafa o
ferromagnetic state is not associated Wit yHR =} ufigds gEg T8 2
with any kind of change in the
symmetry of the lattice.

SPACE FOR ROUGH WORK / T% &9 & foar g
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52. If f{s) is the Laplace transform of ft).then 52, =fz £(s), £ (o) Bl T FY=H 8, @ £ (at) F1
Laplace transform of flat), where ‘a’ is a A T 9= 58 ‘g’ T e & 2 .
constant, is :

@) 2O (&) L
1 1
® —f(%) ® —f(%)
© f6) @ £
@) f(%) @ f(%)

53. The Magnetic Field due to a long straight 53, R fi=n 3} ws @it e YRIETE =% &
current carrying conductor of radius R, PR ST TG &, T > R 91
when r > R is proportional to : (r is the @m:(ﬁﬁrﬁﬂﬂﬁﬂﬁﬁmﬂﬁ%ﬁﬁlﬁﬁ
distance between the axis of the wire and ThE)
point of intersect)

(A) r (A) r

(B) 1/r (B 1/r
€ r2 © r
(D) 1/r (D) 1/r2

54. A particle is scattered by a spherically  54. W et wAfed fava & v w0 famg
Symmetric potential. In the centre of mass T ¥ 1 B g % %8 § mme 6T FH
(CM) frame the wave function of the TR y=Aekz ¥ wEl Kk T wfew a9
incoming particle is y=Aek? where k is A T 2
the wave vector and A is constant.

The differential scattering cross section in CM 3% # fades vl arweer 5= & .
CM frame is :
2 2
(A) o(8) = |A]? lif(%n— (A) o(0) = |A[° lif(%)l—
g I
(B) a(8)=|APf(@®) (B) o(8)=|A[f (0)
(©  a®)=|f @) ©)  o®)=[f@)]
(D) o(8)=|A] [£(8)| (D) o@®)=|A| |f(®)
SPACE FOR ROUGH WORK / T% =14 % forst T
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72.

i 8

A particle is moving under a force which
is always directed towards or away from
a fixed point in space. This fixed point is
taken as the origin of a Cartesian
coordinate system. L is the angular
momentum of the particle about the
origin, and L,, L, L, are its components
along the three Cartesian axes. The
following is conversed :

(A) Only L

=

(B) Only L +L,+L,

Only JL%. + L:; + Lﬂ

All of the above

(©)

(D)

In a rectangular waveguide of 10 cm
width, the guide wavelength for 2.5 GHz
signal with TE,; mode will be :

(A) 12 em
(B) 15 cm
(C) 18 em

(D) 20 cm

72

73.

1 o foredt 7@ ¥ ywE 4 hmE § R
whwn e o fer fad fag 3 o stoan
fog & [ oo s 81 7w fer fag A
FIERTA HIATETE 77 % ge1 farg & &9 §
fom mn 81 L 4= fog & - wor =1
FIV FAT | FML,, L, L, A Frferm
el it fowm & 0% s9gw €)1 f= A @
1 ferciifiaa 22

(A) FE@L,

(B) L, +L,+L

© %@ [12 + 2 +12

(D) I9Ea H g

10 cm =St TF HAFAFER T TEE F TE,,
e ¥ WY 2.5 GHz foe % fag mes
s g

(A) 12cm
(B) 15 cm

(C) 18cm

(D) 20 cm
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58. A neutron at rest decays into a proton 58, faRmmEREm ¥ wH=gEl Q, &4 T % [y
with a decay energy Q_. The maximum ﬁﬂ?ﬁmﬁmﬁlmmﬁaﬁiﬁn
kinetic energy of the residual proton is : UEEET Fai

Q2+ 2m,e? Qn Q2+ 2m,e? Qn
(A) 2m, e? (A) 2m e?
P P
Q QA
(B) 2'.:11]:,«-.12 (B) 2mpe2
4mZ Q2et 4+, dmg QZe* + Q,
& gD @i =
(D) mye*(QF + 2m,e?Q,) (D) mpe*(Q} +2m eQ,)
2 4y _
59. Value of the integral [_!m when 59. SR SIS ¥ g gae) frmm @ et
e % dx
evaluated with Trapezoidal rule with four 0_1';._; SR B :
intervals is :
(A) 1.115 (A) 1.115
(B) 2.115 (B) 2.115
(©) 3.000 (©) 3.000
(D) Zero D) =

60.  Which of the following Poisson Bracket  60. freifrfam 4 @ w7 a =i W
is non vanishing ? T-afafm § 2
A) (49 () (g q)

(B) (p; P) B  (p; p)
© (qp)ifiz © (@ p)aRiz
(D) (g p)ifi=; (D) (4 p)ARi=;
SPACE FOR ROUGH WORK / 1% &4 % forgy T
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76.

X-ray diffraction takes place for A =0.71A
of wavelength by the simple cubic crystal
with edge a=2.814A for the plane
(110), then :

(@) dyp=1.99A

(b) dye=159A

(c) for second order diffraction
B=sin~1 (0.357)

for second order diffraction
8=sin"1 (0.5)

Choose the correct answer :

(A) (a) and (b) are true

(B) (a) and (c) are true

(©)  (b) and () are true

(D) (b) and (d) are true

(d)

The capacitors C;, C, and C; are
connected as shown in the figure. The
effective capacitance between 1 and 2 is
Cott =

1 1 2
L
G G
GGy
o S o
(A) 4 Cr+GC5
C,C
Cy + —123
Attt
C,C
Cy+ —2-1_
© 3 Co +C4
D) G+G+G

76.

af F5ae (11 0) & faq 9 a=2.814A
I WA TER fFEe & gR A=071A
wee ¥ faw X-fafen faads #t we
Bl ®,

(@) dypp=1.99A
(b) dyyp=1.59A
() fedra w=ife
8=sin"1 (0.357)
fgata  =ife
B=sin~1 (0.5)
Hﬁﬁﬂﬁ:
(A) @ wE)wE

(B) (a) Td (c) ¥4 ¥
© () (o) ;Hi

(D) (b) @ (d) T &

L |

faadas & fau

W

(d) faads & fau

St fo faa &
HEIE 1 Sirer
yifiE, C p =

T™MR® C,G3RC,
I 132 F = yymEt

1k
L8]

o

el e |

. B

o, + S|

(A) C,+C

o

Cafal

C2 +

(B)

S

C,+C+Cy

(©
(D)
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78. Consider the f;i.y.namical system  78. SPrHIe frm i = fz -1 T smdn
= x>—1. This system has stable and ﬁmammﬁﬁqﬁwﬁﬁﬂ:
unstable fixed points at :

(A) Stableatx = 1, unstableatx = —1 (A) x=1WMR, x = -1 7 s1feer
(B) Stableatx = -1, unstable at x = 1 (B) x= -1WfeRx = 1w afer
(C) Stablee:r;x=[],unstableatx=1 Q) x=0qrﬁmn,£=1wa¢ﬁm
(D) Stable at x = 1, unstable at x = @ (D) x=1WfeR x = 0w afeey

79. 1-Bit comparator essentially uses the gate 79. 1-fae Frifrey AfaEq. famat o1 ¥ o
for comparision : 2 1 AT FTE 2
(A) AND (A) AND
(B) OR (B) OR
(©) NOT (C) NOT
(D) EXNOR (D) EXNOR

80. If the Hamiltonian of a system is given by 80. IfT WY fawrm =t Tfeeifagy =i
H = 22; *+v(Q), value of (p,(p,H)) is : H= -g-ni +v(Q) B @ T A A, (p,(p,H))

1 HH &
(A) Zero (A) =
(B) One (B) wH
2 2
(© % (C) gﬁ
(D) None of these (D) T q = 7
SPACE FOR ROUGH WORK / T% & % forit e
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81.

82.

The square of wave number K of a
neutron moving with 100 keV is :

(A) 5%108 ecm™2
(B) 1.01x10% cm™2
(C). 5%x10~2 cm~2

(D) 1.01x10"% cm™2

Bragg’'s peaks does not appear for the
plane(s) in a bee crystal :

(a) (110)
(b) (100)
© ()
@ (220
Which are true ?
(A) (a) and (b)
(8) (b)and (9
©) (c)and (@)

(D) (d)and (a)

81.

82.

100 keV ¥ 9 A =R H T HEA
KFaig:

(A) 5%10%cm~2
(B) 1.01x10% cm™2
€ 5x10- em~?

(D) 1.01%10"% cm™?

bee frea §, qae/|uad & fog 31 %
forat we T B ®

(@ (110)
(b) (100)
(€) (111)

(d) (220)

FA A EATR?
(A) (a) ¥ (b)
(B) (b) #R (c)

©) (© 1@}
(D) @ 3R (@)
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83. Assertion (A) : 83. afwemuT (A):
4 level laser system is better than 3 level 4-Tg A YoIedl, 3-wd oS Wt |
laser system. TR B L
Reason (R) : @IUT (R) :
Stimulated emission and absorption 9 T, =l U6 9 'R W g ferda
occurs simultaneously as long as the I & %Hﬂﬁaﬁﬁﬂmﬁfa@ Hergiraor
atoms are distributed on lower and upper T WY ufed gt )
level.
(A) Both (A) and (R) are true and (R) is (A) (A) 7o (R) S w3 & TH (R), (A)
the correct explanation of (A) +1 e =re ¥
(B)  Both (A) and (R) are true, but (R) is (B) (A) 7 (R) SHi ¥ ¥, W (R), (A)
not the correct explanation of (A) 1 WE = T R
(©)  (A) is true, but (R) is false (©) (A) 9 & 957 (R) e &1
(D) (A) is false, but (R) is true (D) (A) TTeTd &, 957 (R) | %)
84. Alpha particle and hydrogen atom  84. UewH =1 six [EEIEE G WY e
respectively follow the following Hiferst = ST F €
statistics :
(A) Bose - Einstein, Fermi - Dirac (A) 99 - =R, Wl - ety
(B)  Bose - Einstein, Bose - Finstein (B) 9 - ABTA, 919 - AT
(€) Fermi - Dirac, Fermi - Dirac (C) ot - fet, it - fots
(D) Fermi - Dirac, Bose - Einstein (D) wH - &=, W - =R
SPACE FOR ROUGH WORK / T% &7 & ferar Y
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85.

86.

87.

Assertion (A) :

Energy of phonon is measured by thermal
neutron diffraction.

Reason (R) :

Energy of thermal neutron and that of
phonon are of the same order of
magnitude.

(A) Both (A) and (R) are true
(B)
(©
(D) Both (A) and (R) are false

(A) is true, but (R) is false
(A) is false, but (R) is true

The Quantum Statistics reduces to
Classical Statistics under following
condition :

(A)
(B)
(©)

pAd >~ 1
pA3>>1
pAd<<1
(D) p=0

The temperature below which the liquid
Helium exhibits the properties of a
superfluid :

(A) 219K
(B)
(©)

3.19 K
4K
(D) 412K

85,

86.

87.

CRERPYE

W H S W9 ardt = faadd gr
e e &

AT (R) :

AT =3t AR R ST R S e
T HH BT ¥

(A) (A) 3R (R) 3 | &
(B) (A) 5t € W (R) 7w ¥
(©) (A) T & Y (R) WEl &
(D) =Fi (A) 3R (R) 7Terd )

I TS Fifers § 5ee
fFasmEdme ?

ey
S, e |

(A) pAd =~
(B)
(©)

(D) p=0

pA3 >>1

pAd <<

aEE, e e o feeftam sifaaes
(superfluid) 3T Torerd =1 zwifen &, .

(A) 219K
(B) 3.19K
(© 4K

(D) 412K
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88. The output frequency of a Mod-12 88, Mod.12 5 frfa smafe werm 6 kg &
counter is 6 kHz, its input frequency is : 91 fraw smgfa & .
(A) 6KkHz (A) 6 kHz
(B) 500 Hz (B) 500 Hz
(C) 24 kHz (€) 24 kHz
(D) 72 kHz (D) 72 kHz

89. The trapezoidal rule integrates exactly  89. wowy (trapezoidal) fam, ffg am =1 gt
polynomials of order : TETET 1 TR F
(A) 1 (A) 1
(B) 2 (B) 2
(©) . B ). 3
(D) 4 (D) 4

90.  The a-decay of p,21 nuclej (inthe ground 99, Po”' fserms (Fremaeen #) = o879, Tifas
state) is accompained by emission of two S 5.30 MeV U5 4.50 MeV a8 o0} 3
groups of a-particles with kinetic energies 3 T F I F @y B 815 T &
5.30 MeV and 4.50 MeV. Following the S & FO G =gfrer e TH
emission of these particles the daughter Jefor s7aeen & e et # v feerar
nuclei are found in the ground and %gmamﬁhnmfaafaaﬂm’fm :
excited states, The energy of the gamma
quanta emitted by the excited nuclei is :
(A) 0.80 MeV (A) 0.80 MeV
(B) 9.8 MeV (B) 9.8 Mev
(©) 1.6 Mev (C) 1.6 MeVv
(D) 24 MeVv (D) 24 MeV

91. " A¢ very low temperatures than the Debye 91. @aﬁ GIEEIE| 'ﬁ', FAafas fa 99 R/, 3
temperature, the heat capacity (C,) of ST &HT (C,) fu=t T yftafda g & .
solid material varies as :
(A T (A) T
(B) T2 (B) T-2
2 I (E) - 7%
(D) T2 (D) T2

SPACE FOR ROUGH WORK / 7% &1 % forg e
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92. InSU (2), the generation are : 92.

93.

94,

(4)

(B)
(©)

(D)

The Lande g-factor for the 3p, level of an 93,

traceless Hermitian matrices
not traceless matrices

may or may not be traceless
Hermitian matrices

All of the above

atom is :

(A)

(B)

(©

(D)

Assertion (A) : A physicist observed on 94.

MNlw M=

RIN Ny

the basis of shell model that the parity of
a state holding 16 nucleons is odd.

Reason (R) : Since N;=16; i=7/2, e can
either 3 or 4, [=3.

(A)

(B)
©

(D)

Both (A) and (R) are correct, (R) is
the reason of (A)

(A) is correct, (R) is not

Both (A) and (R) are correct, but (R)
is not the reason of (A)

(R) is correct, but (A) is not

SU (2) # ifeat & ;
(A) THAW BT SoE
(B) W 3gg e

(C) ool e arege @ oft weken & i
I i

(D) ST& H 9 gt

fFst wam & 3p, |wm F fow @2

g—ﬂﬂ?%:

@)

M| w

(B)

[SERE)]

(€)

M|~

(D)

U (A) : U e o 3 @ dree
F AR R 9 o 6, 16 SfeeE @
YR A A6 UF R Hi 9@ argfiaa @
2
ST (R) : Fi1H N, =16; i=7/2, e F 9H
3 319aT 4, 1=3 §1
(A) (A) T (R) 1 98T € T4 (R), (A) &1

FR E

(B) (A) W&, 9 (R)

(@ (A) 70 (R) T
FT FR T &

(R) w&l ®, W (A) T

€, 9 (R), (A)

(D)
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95.

A straight conductor carrying a direct
current i amperes makes a circular loop
as shown in the figure. The magnetic
induction at the center of the circular loop
of radius r is ;

9
!

95.

ﬁwmﬁfmﬁmmﬁr
@%,Ehﬁmm@mqqmﬁnh
W%IrMﬁW@%%WW
I B

J

(A) Zero A) =
(B) Infinity (B) &rq
i i
S 5 20 1 s
Wi i
) @ | 3=
96. At low temperature, the heat capacity C,  96. 99 ammm W frdt Mg S & C,
of a metal is expressed as : G =xT +aT?, Eal Co=xT+aT? & =5 faar mo g1 el
where T is absolute temperature, which T, Fiey aroam &) fipg & B G/9 WE
is/are correct statements ? F R/T 2
(@) xT and oT? respectively represent (a) faftre sy Cy & faw yT aem 13
electronic and phonon contribution SHHRT: Eﬁ'ﬂiﬁﬁﬁqﬁ’ tﬁr—ﬂ"[?ﬂﬂﬁﬁﬂﬁﬁ
to specific heat C, gl
(b) xT and oT? respectively represent (b) fafere e ¥ fag xT T8 T3 wHoy:
phonon and electronic contribution WM UE i de i g
to specific heat
(c) At lower T, electronic contribution (c) ﬁﬁmﬁﬁ'{, Eﬁﬁgﬁﬂ?ﬁ‘ﬁﬁ, FHEA
dominates over that of phonon ones AR % Wrad arfires B &1
(d) At lower T, phonon contribution (d) 1 T W, B e
dominates over that of electronic AR ¥ qHTEe it B ?l
ones
Choose the correct answer : E I A -
(A) (a) and (b) (A) (a) @& (b)
(B) (a) and (c) (B) (a) W& (o)
(©) () and (¢) (©) (o) &5 (o)
(D) (b) and (d) (D) (b) & (d)
SPACE FOR ROUGH WORK / 7% &4 % for Bl
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97. The WKB approximation is valid when : 97.

98.

av
x
2m (E — V)¥?

hm

(A) >1

v
Em|—
ox
[2m (E - V)]Y?

>1

(B)

9V
ox

{2m E - V)}¥?

hm

<1

(©)

fi ox

{2m (E - V)}*?

&l

(D) <1

OP-AMP is used as a non-linear device 98.

in:
(A) an adder
(B) a subtractor
(©

an integ;rator

(D) the schmidt trigger

WKB Hfershiea 4y 2t €, =

._EW
x|
2m (E - v)¥?

hm

(A)

aVv
hm|—
ax

[2m (E - V)]’

(B)

JdVv
hm|—
ox

o

© :
{2m € - V)}¥

v

hm
dx
)

(D) -
{2m (E - V)}'?

>1

>1

<1

OP-AMP mw%maﬂm

e ST #
(A) A d |
®) FrEewd |
(C) wHe® H

(D) fome fom & |
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99. For laser action,the minimum number of 99. W fFa ¥ fomg, et varef 53 w5t
energy states of activated substance ST BT <Ay HeAr 2 -
should be :
(A) 1 (A) 1
(B) 2 (B) 2
(©) 3 © 3
(D) zero (D) Y=
100. According to Maxwell's Law of  100. sysii % 3 3 faaor % damae ERIEC i
distribution of velocity of molecules, the waifere e 37 g
most probable velocity is ;
(A) Greater than the mean velocity (A) e 3n § off sy
(B) Equal to the mean velocity (B) #em av F aran
(C) Equal to the root mean square (©) H& arg =1 AT F TR
velocity
(D) Less than the root mean square (D) 5 mrey v F1E
velocity
-00o- =00o-
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MNote :

1.  There are 100 objective type questions in this booklet. All questions are compulsory and
carry 2 marks each.

7. Indicate your answers on the OMR Answer-Sheet provided.
3,  No negative marking will be done.
4. Use of any type of calculator or log table and mobile phone 18 prohibited.

5.  While using OMR Answer-Sheet care should be taken so that the Answer-Sheet does not get
torn or spoiled due to folds and wrinkles.
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