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PHYSICAL SCIENCES - 11
witferes form - 11
2
1.  Consider the Hamiltonian for a 1D linear 1. H==§—m~+ %mwzqz g & Wi 1D a
harmonic oscillator is given by T ST ¥ RftreRfEA SR e | (S
2
H= PE + —;-mmzqz (notation/symbols Herd /TdIeh % HH4 I §) TU TH A
have usual meaning) and another Fe u(q, p, t) =log (p + imwq) —iwt & (Sl
function u(q, p, t)=log (p +imwq) —int. i = V71 ¥) | @ s [u, H] 3R %,
(where 1 = JV—1). The Poisson bracket
[u, H] equals :
(A) 0 (A) 0
(B) —iw (B) -iw
du du
= © 5
du du
D) @ 3
2.  Match the List - I and List - IL 2. HeR - I 3R gl - 11 %1 gafer s |
List - I List - II LCUED gt - 11
(Device) (Process) (|mEA) (wfewam)
(@) BJT (i) Population (@) BJT (i) SEEE
inversion wiaem™
(b) MOS capacitor (i) Pinch-off (b) MOs/Fifger (i) AR
voltage
(c) LASER Diode (iii) Early Effect () LASER SFI® (i) STRI¥H A9E
(d) JEFT (iv) Flat band (d) JEFT (iv) TR qUE
voltage drees
Give the correct matching. Liakecieafeeicad
@ @® (© (@ @ [(b) () (d
(a) O @ @ @) (a) @ |[G) @) ()
(B) (i) @) @v) @) (B) @) () (@v) ()
€ @@ @(v) @ @ © @) |[Gv) @ @)
(D) Gv) @) () (i) (D) (@v) () () ()
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Assertion (A) : A time varying electric

field prdduces 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.dl=pgi
B VxB=pl
© v.B=0

(D) VX_I>=|LOE

|
|
HUA (A) : TY ufiadt fae@ &9, gEwa
&5 3 HT ¢ |
THOT (R) : TRadeite g &, fagd &
I FAE
(A) (A) 3R (R) 3 W ¥ 3t (R), (A) FT
143'}6!11@‘{%
(B) (A) 3R (R) 3 wEl € SR (R), (A) F
T e A R
() (A)Hﬁa?t(a)wa%
(D) (A)WW(R)H&%
|

|
mﬁﬁﬁq—mmm%?

(A) ?ﬂﬁa‘mémmﬁﬁg’uﬁrwwm
e a9 ferh = e B |

(B) ¥&a &M STy I AEH U
a@wﬂ@.iﬂﬁ;afmiﬁﬁ?ﬂwmﬂﬁ
7 i
(C) ﬁaﬁmﬁmq&@mws‘lm
2 |
(D) 1.4><¥fii§6qqﬁ, e fafie g1
|

|
Frefetad § 4 F1-E e T

A i ¥ faed 4 sEaa ¥ g e
&l fepan i 2

(A)  ¢B.di=pgi

(B) vXEJM?

© v-B=0

—

D) Vx 7] =poB
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6. A block of mass m is sliding downa 6. m TN 1 UF ToH, M 25999 ¥ %

frictionless wedge of mass M, as shown U €H B W R @, S i e A
in the figure below. The wedge itself is fe@mn i 81 =F o ot +x M F
moving on a frictionless, horizontal table Hieft %@T{E T YU Afas Saet gd W
surface along a straight line in +x RUIGE

direction.

-

—— G —>

The system can be described by the for & 9 39 e %1 =it
generalized coordinates ¢; and g, shown el q; T q, ¥ Aftfa fomam s g
in the figure. Which of the following ¢ Fifha #1 & ven ww frem F i

quantity is a constant of motion for this feeriar £ 7 (L ehisigs )
system (L is the Lagrangian) :

oL o
Q) By (A) 3q
oL 2L
® 344 B o]
oL -
© ag, ©  aqy
aL JL|
(D) aq, (D) aq,
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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

(©)  (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) :

(4)

(B)

(©)

“‘fmlm lem <2 |

(D) none of above

&

m?ﬁwﬁﬂwqﬁm?ﬁaw,m@
FANET2 F WA UF WA F 1 F Ty
TG AT Sl kT B 8, /1 N e
U 3 % T U WA F el S At -

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

HYUT (A) :
X~ Ferdl, B & St 1 A S fore 3t
T

AT (R) :
X-fortil wiem ot e % we, § =n
BT 1
(A) (A) 3R (R) 3 78t &
(B) (A) 98 R 9ig (R) 7o ¥ |
(©) (A) Td B WY (R) wet £
(D) (A) 3R (R) 3 Tera £

W(R)%@mﬁmﬁééﬁnm@ﬁg
m&maﬁmm%nﬁﬁ%wﬁgﬂa}a
fasa o(v) (B feer) &

(A)

(B)

©
(D) ¢ oft &

-eulw -emlm 2|
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10.

1%L

12.

Consider a free particle of mass m moving
in one dimension. The coordinate of the
particle is z and the energy is E. The
Hamilton’s principle function S for this
system is : (t is time) :

(A) S=.2mE,-Et
(B) S=.2mE.+Et
S=v2mEt-E,
S=2mEt+E,

©

(D)

Constraints of motion generate those
infinitesimal contact transformations

under which of the Hamiltonian ?
(A) changes sign

(B) changes arbitrarily
(C) remains invariant
(D) vanishes

Which of the following is true about Dirac
matrices a,, &, o, and p :

gy A
(A) 0“;[0 UJ

¥
(B) oo, + oo, = Zcxxay |
<) a0, toge, = 0

I 0
(D) B{o IJ

10.

11

12.

fordt ws fom ® nifqem, goomm m #1

HU W T FifSw |
S ER WA F

Fed S BT ¢ (t WHA(R)

(A) S=.2mE,-Et
(B) S=.2mE,+Et
(C) S=2mEt-E|
(D) S=V2mEt+E}

T RSS2 T
et fifaus

e gfesie, 37 HY] e w9l #
efHeRITTaT % Siavid Beas Hal € ?

(A) el fow srgeran

4

(B) @8l W31 9 sgor &

(©)
(D)

fei® Afzd9 o, d
Frefafead o 8§ -3

(B) o, +uyax= a0

©) au to,a,=0

¥

#=[o 1]

(D)

el arafada wa &
STl T 2 S8

Ly @ AT B F fera
AT HE © 7

|
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13. A particle experiences coriolis force when

itis:

(A)

©

(D)

Moving in a rotating frame in the
direction parallel to the rotation
axis.

Moving in a rotating frame in same
direction other than the one parallel
to the rotation axis.

Rotating in a steady frame.

Rotating in a moving frame.

14. Match the List - I which is related to
operations and List - II concerning

13. & #

(A)

(B)

(©

(D)

o1 e 9w #1 Sy w5 § W e

Tt wpuifier SFm & wifar ooi o
% |AMIG fewn § |

U 8 F wHrER e & asm
fewn & goisite % & wfamr |

U feer T & yoie
e Tfeeiier 9 F i |

14. TEHINEET (up) 8085 ¥ rafed gef - 1
|l ¥ wrafa & F g - 0 F @

microprocessor (up) 8085, aferm wifsa
List - I List - II Ter - 1 Tt - 10
| (a) INPUT () JP<address> (@) INPUT ()  JP<address>
(b) STACK (i) XRA A (b) STACK () XRA A
(c). LOGIC (i) PUSH PSW () LOGIC (i) PUSH PSW
(d) BRANCHING (iv) INFFH (d) BRANCHING (iv) IN FFH
@ () () (d @ (b (9 (@
(A) () @) (@) () (A) @ @) (@) ()
(B) (i) () () (iv) B) @) @ @ (@v)
© ) G) @) (v © @ @ @ ()
D) (v) @) @) @ D) Gy) @@) @ @
SPACE FOR ROUGH WORK / T% %14 % fodl e
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15.

16.

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

(a)

(b)

(c)

(d)

(&)
(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
frequencies max. up to Debye

possess varying

cut-off frequency.

Variation of specific heat for lower
temperature is proportional to T
and for higher temperature is
proportional to T°.

(@), (b) and (c)

(b), (c) and (d)

(), (d) and (a)

(d), (a) and (b)

A hydrogen atom is placed under electric
field E, then behaviour of hydrogen atom
in I8t 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 Elea0 along field

15.

16.

fafyre =1 &7
P /A FYF A /e ?

(a)

(b)

(©

(d)

(A)
(B)
(©
(D)

3 91 gfma

&t fagia & fawa o

THIfEE S & TH

Ty & T9H 9 S 2

N st
TFHFRAIGH

% 9 & & WY
e & e 99 &

e Hieq 3N ' ¥

3N #Hieg H

efeehay 86l ®e 3ATH

sgfe e afErdeie gl 8 €1

e amaE %

fere fafyre o afads

TH 2 & s I AT
< b

(@), (b) T (q
(b), (c) 7T (d

(c), (d) T (a

(d), (a) = (4

e g, - g - mame, o

T BI3GIS qUATY 3 A &7 B, H @ T
?, a9 yuq A o § gEeis
1 SRR 3ea, URHYN 1 TH T A
foya ameor S & o Fre & @ feek
gra fafa & o w1 wehen 2

(A) TR &S F GHAIGE 1 T e
T & & ferdd-uauEia i T

(B)

(©)

(D)

HIE

&5 % |G Y Y2 i o Sraeerd

&5 % T 3e

o T @ 2 avewand

SPACE FOR ROUGH WORK / T% &Td & ford s

9210/TFU-PHY/ELG-II

Set- A




17.

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

(A) 3cm
(B) 3m
(€) 30 cm

(D) 3x10m

17,

A T §9T 108 T € @ Hosaar
Eﬁlﬁﬂﬁ\':

(A) 395
(B) 3 .
(C) 30 H.H.

(D) 3x10% =i,

18. A mass mis falling freely under uniform 18, FHHA m THEHH o % JWE § g w9
gravity. Its vertical position (i.e., height) ¥ iR ¥ 3ue Sl fearfa (=)
is given by the coordinate z, and the z ¥ T2 i & qen fafea wam p, &l z=0%
canonical momentum is p, . Take z=0as faws Fed (A V(z)=0) 1 T
the potential energy reference (i.e., Sifs | g ¥ % HRU Ieq w0 1 Fordfey
V(2)=0). g is the absolute value of the A 1 59 e & fa e F - iy
acceleration due to gravity. The following 1 efaeeT Tefte §?
are the Hamilton’s equation of motion for
this system :

(&) z=-Pp —mg (4) zr-£p5 —mg

(B) =T%p, =-mg (B) %=, p, =-mg
"=PZ B, == "=:p_2" = —

€ = o o mg Q =z Pz mg
S e 2cibe o o

(D) =z oy s TG (D) z Pz =mg

SPACE FOR ROUGH WORK / % &Td & f&d v
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19.

20.

If P, is the probability of finding a system

in i state and f; is the value of a physical
quantity fin state i, then average value
<f%> is given by :

(A) ZPif;

SP, f2

(B) s fiz

3P f;

© 37

SP, 2

@) “sp

A pulse in real time has the profile
f(t)=Ae Y, where A > 0. The Fourier

19.

20.

afg P, i ¥ srawen F U T T Hi Wi €

qUT £, ST i 9 | T Hifees Tl fem AE R,
T <f2> T S A

(A) 2Pif;

(©) %3%

foret arafas g 4 U ©We & WEEA
ft)=Ae—ollE w&f A>0%1 PR wIw

transform is the angular frequency HIVE AT I[d &, S Eal
domain will be proportional to : SR R
s s, y e |
A of (A) 7 2
a?A2 o?A?
B 2 B \2
(B) (a2+m2) (B) (a2+m2)
aA C aA
©) az + m2 ( ) 012 i mz
A A
D) — 12) B
SPACE FOR ROUGH WORK / % & & fod s
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21. When a small amount of heat AQ is  21. U §¢ N9 F w0 # oS @ uen A0 F
added to an enclosed gas, then increase oemn s, @ sriafe o we e w9
in internal energy and external work are 3G &1 Heiy fr & forms S @2
related as :
(A) mC,AT=AQ+PAV (A) mC,AT=AQ+PAV
(B) AQ=mC,AT + PAV (B) AQ=mC,AT + PAV
(C) 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. usfow arfes vady An (DRAM) &&
(DRAM) cell holds 5 V and needs to be 5 V dieedl 4RY %X HEHA ¥ aq g
refreshed every 20 ms, so that stored 20ms ¥, T &% Y & Al whag des
voltage does not fall below 0.5 V. If the 0.5V & = 4 91 9| afg A =1 fer
cell has constant discharge current of fewmrst 0.1 pA &, ¥ Tt W wifiar
0.1 pA, the storage capacitance of a cell e:
is:
(A) 4x10°6F (A) 4x1076F
(B) 4x10-9F (B) 4x107°F
(C) 4x10-12F (©) 4x10712F
(D) 4x10-15F (D) 4x107B5F

23.  The three stage Johnson counter is clocked 23, Q,Q1Qp =101 W IRfve =R 9, £ 7t w=
at constant frequency of f, from the TR amgfar X it it s st Sre
starting stage of Q,Q,Q,=101. The el L T HZZ-T2 Q,0Q,Q, Ht
frequency of output Q,Q,Q, will be : SArgfa et
T2 @—h Q—1o Qo F’Lh QF—h Q—o

i, @i, gLy o B, @k, oSk, 3,
[ 2 =2 ]’ 1 —F J ’ 2 2% g B | ”
(A) f/8 (A) f/8
B f/6 (B) f/6
© f/3 © f/3
D) f/2 (D) f/2
SPACE FOR ROUGH WORK / 1% & & fordt o
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24. Fora vector potential A, VA= —ff_%' r% 24, dfew fava A[F fag, vA- —:'—;' r% g
where Q is a constant. The scalar Rl Q U feergir ®1 sifew fave d(x, t) S
potential ¢(r, t) which makes A(r, t) AR 9 FART= A(r, t) T 8, 2
Lorentz gauge invariant is :

AL 1
(&) 4wy T (A 4re, %
1 0Ot 1
oo e
; N 5 15|
© dmy 2 ©  tmeg 2
1 t 1
® B 2 ® T 2

25. Match the List - I and List - II : 25. gE-1 &1 gEi-11 % |1 gafea S
List - I List - II git-1 gei-11

(a) Solar Cell (i) Conductivity of  (a) HR =N () HWyEmH @I

which increases T SeThal 9 STt
after the exposure (
of light ;

(b) Photo detector (ii) Produces light (b) R feewRt (i) foga & vy &t

from electricity Seafa

(©) LED (iii) Requiresthreshold  (¢) T&AE. €. (i) TOIERM $I 34 F

frequency of light e et smafa 1
to produce Sl eIl &
electron

(d) PMT (iv) Converts weak  (d) WwaZL (iv) JeS W Hhd Hl

light signal into B © 0 form vaw H SR
electric current T
(@ () (9 (@ (@ B € (@
(A) G @@ @) () (A) (@) @@ @) (@)
(B) ) @@ @ @) (B) @@ @@ @ (v)
© @) @ @G () © (@ @ G (@v)
D) Gv) @ @) ) (D) (v) @) (@) (i)
SPACE FOR ROUGH WORK / 1% &/ & &g we
9210/ TFU-PHY/ELG-II 13 Set - A




26. The ratio of thermal conductivity to 26. & T mﬁﬁﬂgﬁm
electrical conductivity of a metal at a given TH Iy 1 3T oo Ean €1 7
temperature is constant. This statement F fraq Heifug 32
corresponds to :

(A) Ingen Hauz law (A) T - 7= fafy
(B) Searle’s law (B) Tomeht fafu

(C) Planck’s law (C) =i fafy

(D) Widemann-Franz (D) dTeq™ Wiw

27. The O/P of the circuit shown in the 27 Frefafaa fas § zwin Mo fmy = O/P

following figure is equal to : T
A ) AT ) j
B D_Q/ P o : ‘ o/pP
(A) 0 (A4) 0
B) 1 (B) 1
(C) A-B+A-B ©) A-B+A'B
(D) (A@B)@(AGBB) (D) (A@B)EE’(A@B)

28. The operator has an eigen value —25 28 ST WeT sin ax F T et sifqler =7
corresponding to the eigen function SR IH <2581 o FTHA 1 hifg -
sin ax. The value of « is :

(A) 25 (A) 25
(B) 52 (B) 52
(€) =52 © =52
(D) 5 (D) 5
SPACE FOR ROUGH WORK / 7% %W & for wg
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29. The correct match for List - I and ~ 29. §elt - I SR gt - (11 1 0 9 €
List - I is :
List - I List - II et - 1 et - 11
o e hw . 2000 100 hy 2
® o000 GRGAERO Stmuated @ o000 Ga A0 A
emission EEE
2000, 1 0 0 2000 . | v
B o ""“"'E“l (i) Self (B) =g —%7%55% (i) TE-IESA
emission
2000 {QO0O 2000 {QOQO s
(©) I—‘W—'h“u (i) Pumping (c) l—M“*hvué (iif) dfgT
etk te Metastable . s Sereearret
o st i ws:u % (iv) Absorption (d) w—= P (iv)  STeiET
(@ () () (@ @ () () (d)
(A) (@) () (@v) (i) (a) @ @ (v (i)
(B) () (@) (i) (iv) B) & @) @ (Gv)
© @) (@v) () (i © G Gv) @) i)
(D) @) (@) (v) (i) (D) Gi) (i) () ()
SPACE FOR ROUGH WORK / % & & &g s
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30. Match the following Lists related with

8085
List- I

(@) MOV A, B

(b) JNC <Address> (if)

(0 ANAB

(d ADDC

(a)

(A) @) @

(B) (i)
© (@)
(D) (i)

List - IT
Logical Group

Data Transfer
Group

Arithmetic
Group

Branching Group
(d)
i)
(i)
i)
(iv)

31. Abullet fired at the target has probability

1
of 3 that it will hit the bulls eye. After

firing sixth bullet, the probability that
exactly two bullets had hit the bulls eye

30.

(b)

(©

(d)

31.

8085 ¥ Hrafserg =1 gl 1 gafm
HIT &

et - 1 o -1

MOV A, B (i) drRiw T
JNC <Address> (ii) o1 Zigw gy
ANA B (i) ST e
ADD @ (iv) e R

@ ® (© (@
(A) Gy) O @) (i)
(B) @) @v) @) (i)
© @ @ v (i)
D) @) @@ @ (v)

%sﬁawm@ﬁ&ﬁtnﬁﬁ%ﬁm’fga

TS 1 RA FT ifemar % ®, B3 Tieft em

aﬁ%waﬂaa‘rﬁmﬁwmm
Wﬁﬁmm:

?I';eat the firing events as independent] (it ST *} 72 =t w6y 7w e ]
(A) 0.246 (A) 0.246
(B) 0.5 (B) 0.5
(©) 0.345 (C) 0.345
(D) 0.166 (D) 0.166
SPACE FOR ROUGH WORK / 1% % & ferdt s
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32.  The solution of the differentia] €quation 32, iy v T=1Wy=1% gy MEETCEIE
dy

Xt y =gt with the boundary ity _rg% +y=kt 1 & B
condition that y=1latx=1is:
(A) y=5x4_4 (A) y=5x4_4
4 4
X 4x X 4x
(B) y 5 T g (B) y k-
i 4
4x 1 4x 1
30 s e e S S ‘& = b
o el 52 = 5x
4 4
x B x 4
D = — 4 = e
D) y BT D) y P

1
=33, Simpson’s rule is used to evaluate the 33. Uuwe _25@_ e = % F fogmye

1+ x2
inte ]-__.__2x dv if h= 1 is used, then
gTal.‘;IHE 2 z W%Mﬂ@vﬁwﬁq—aﬁmm?ﬁ
the value of integral s : HHTRE T 71 .
¥ log 2 (A) log2
® Y ® Y
(C)ren © %o
® ¥, D H,

SPACE FOR ROUGH WORK / T &g & forgy e
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34.

35.

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

= A e o
E,sin(wt - kz)a, , where w is

o

E =
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—ili sin (mt—kz)ﬁy'

“E’—k cos (h]t‘—kZ)gx
w

(B) -

A
(©) ~Eﬁsin(mt—kz)ax
w
A
D) =~ :E)-%sin (wt—kz)ay
The dispersion relation for an

electromagnetic wave in a certain medium

34.

35.

gl
% HY
(A)
(B)
©)

(D)

Wﬁé‘gﬁ—?ﬁaﬁuaﬁmﬁgﬁ

87 E =

E, sin(ot — kz)a, 70 fm 7
& o S, k T few a9 2, -3
[ 3T Wfew €1 79 gawig &% B F
T fean s -

| &k sin (mt—kz):;\l‘f
A
| Bk cos (wt—kz)ay
®

.. Bok sin (wt—kz)gx
w

s LE% sin (wt—kz)ay

frst fram Mo § dga-grase o &
Ty =iy =5 w3=aK2+C g fer_-

is given by w?=aK2+C, where a and C T B, SR w = g ¥, K wiew gewor a5
are constants, o is frequency and K is TRET R T & SR C feris ¥ | g et
magnitude of propagation vector. The 1 A7 FIG Hifey |
velocity of energy propagation is :

2aK 2aK
®) 37 SR

<0 -
(B) 3&)2 (B) 3 wz

3aK 3aK
© 57 © 72

(0] w
By o= O ==

SPACE FOR ROUGH WORK / % &4 % fordr wmrg
Set - A 18
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1
6 (=g Y A
The leading term in Laurent expansion 36. Z(1-7)
of f(2)= X ound z=018 ma—:qﬁﬁ gmuﬁqa%
2(1—7)
3
1 —_
A 3 (&) P2
1
1 il
® 7 @ 2
1
(©) : © 7
D) 1 D) 1
37. The probabﬂity of finding 2 linear  37. To® A FeTEH g F siqta dE®
harmonic oscillator within its classical o afjEd aa® I w3 F gzl 2
limit is
(A) 50% (A) PO%
®) 84% (®) [B4%
© 16% ©) |16%
(D) Zero (D) =
38. U interrupt and Request for Direct 38. qﬁg‘mﬁqﬁ@q (‘DMA)ﬁ;f‘Q‘»{Qﬁ!E
MemoTy Access (DMA) occut i i 5 T Fe 1 2, a
simultaneously, then the sequence of 4 (servicing) =1 %A .
servicing would be
(A) DMA, Interrupt (A) DMA, TE=2
(B) Interrupt, DMA (B) z=t2, DM A
© System gets plocked © 5 A 21 S s
(D) Both are rejected (D) 2 fesd ARSI 3
SPACE FOR ROUGH WORK / TR g A
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(A) :&\ 373-]}‘,)3
5, }]2

(Q) A_l_g_ = 811'1'11)-?2
By m

(D)  None of aboye

Reason (R) :

The siZe(Width) of Address by is16 BITs,

(A) Both (4) ang (R) are trye,

B) (A)is true, but (R) js false.
(©)  (A) is false, but (R) is trye,

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

?T‘a‘ﬁshﬁm 8085 Afergray

32K digzy Ay
¥R T oy

T (R) . |

TS99 F o 1 Birrs ¥
(4) (AJa?h(R)a‘r#fgm’r%;
(B) (A) T &, ™ (R) 7o 2

©)  (A) o g Ry (R) %t

i

Set- A
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41. Each of two isolated subsystems, A and
B of fixed volume, containg N identical
monatomic gas molecules at pressure P.
The temperature of A and B are T; and
T, Tespectively. The two subsystems are
brought into thermal contact. At
equilibrium, the change in entropy AS =

3 (T + T,)?
(4) EN““[ 4T ]

2 2
(B) 3 Nk In [MJ

5
© ENH“[ 4TyT, J

3 T2 2
(D) = Nk In [_1_";12_)

42. The relation between the dielectric

constant (E) and the elec
HEJ is written as -

(A) E=14+
L G Sl A
© E=1

(D) E=

-

tric susceptibility

41.

42,

ﬁvnamaa'%aﬁﬁ'gaamﬁAamB%

AS ¥ 9ftadq g

3 (T, + T,)?
(A) 7 Nk ["[ 4TyT,

3 Nk h Tf_tIgz_
(B) 4T,T,

2
(C) ES'N]{]I‘I[(TT gl T2)

3 T+ 1l
(D) gmm(‘l————]

W%(E)Sﬁtﬁqaﬁm@m(w%

= % Haiy 311

(A) E=1+1;_,
B) E=1-4
(©) E=1

(D) E=%E

SPACE FOR ROUGH WORK / T & & fod g

9210/TFU-PHY/ELG-II

21

Set - A



43.  The Stern-Gerlach experiment confirms 43 -t W gfte e &
that :
(A) Orbital magnetic moment as well as (A) =altT grar sl o ot g
angular momentum has discrete fewrte am o §)
values.
(B) Orbital magnetic moment is (B) whaiia ety smepof Ff=Fa & Wy
quantised but angular momentum HIViTa Ha Fafegy @ &)
is not quantised. |
(C) Both orbital magnetic moment and (C) & T st s waft Foig
orbital angular momentum have 3TI'E§'f SHI % 15t 5 B Hhd &
any values.
(D) None of the above. (D) 39 #1E T |
44 The Operational Amplifier can be used 44, 7 TRgsi 3 e $ & fow smotere
to implement the circuits of : Tt H IR S HahaT 8 ?
(A) bistable multi-vibrator (A) fefeufas
(B) astable multi-vibrator (B) wEw=fera aga:fﬁa
(C) monostable multi-vibrator (C) unfeufas sgahfa
(D)  all options (A), (B) and (C) (D) &+t faweq (), (B) 3tk ()
fi
45. When two spin % particles with spins 45. w9 7 fom u» Fu, fogg s; = 0"15- al
h R A :
51 b o and S» =02—2- add up, the 32=02—2- %mﬁ'ﬁﬂaﬁ%ﬁf&ﬁ‘ﬁ?@
values of ;> 1. ,,2 for triplet and singlets THrere % fere P ;; &1 HH BA7 -
are
(A) 1 for triplet, 0 for singlet (A) gz & foag 1, i % far o
(B) =3 for triplet, 1 for singlet (B) <z & fory -3, foirdie % form 1
(C) 0 for triplet, 1 for singlet (€ P FWI| 0, famere & e 1
(D) None of the above (D) 3w # & EFFI? Tt
SPACE FOR ROUGH WORK / T% & % forgy mir
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1
46. Which of the following wave function 46. x % 94t g foru fa=ferfag o ¥ HE-T7
can be solutions of Schrédinger equation T FeH WHI T & B T
for all values of x ? 87
(A) ¥=A secx (A) ¥=A secx
(B) W¥=A tanx (B) ¥=A tanx
(©) W=Aex? Q) W=Ae]
= ~§:2
(D) ¥=Ae—x (D) ¥=Ae ¥
47. Assertion (A) : 47. HUT (A):
lonic crystal are the good insulator of heat FE TIH R | =R A EIRIEC
atroom temperatures as well as at higher foreeet w aresn s it B 8
temperatures.
Reason (R) : IUT (R) :
Large number of free electrons are ST AN W Y Hem § e
generated at higher temperatures. = U T e S Bt &1
(A) Both (A) and (R) are true (A) (A) 3R (R) 3 et ¥
(B) (A) is true, but (R) is false (B) (A) Wét &, Wg (R) 7era &
(©)  (A) is false, but (R) is true (©) (A) &6 &, [93g (R) =&t &
(D) Both (A) and (R) are false (D) (A) 3R (R) |3 e ¥
SPACE FOR ROUGH WORK / 7% T % fort sz
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48. The correct matching pair of potential  48. favg R F fava w1 Wl gafas gm
within the potential shape is : ?: -

A% i v

(A) Exponential potential well ‘ . (A) Wﬁrﬂa@ ! 3

\ | '
(B) Square well potential liv{}/er (B) = Fu fam \\—E}—V—J;
v ﬁ \%
b X b Ir
(C) Yukawa well potential \ ‘ /:VO fe (C) I=m&n %9 faug \ i ﬁﬂ Ja

v v
T b b
(D) Square well potential w £ (D) = F9 faug \‘—'{T r

49. If A and V represent the forward and ~ 49. 9l A TV E FE: ey T SR o
backward difference operators, frefia @ & @ (1+4)~1=
respectively then (1+A4)~1=

(A) A+ PP g (A) A+V
(B) A-v (B) A-vV
© 1-A © 1-a
(D) 1-v (D) 1-v

SPACE FOR ROUGH WORK / 1% T4 & fordt wmg
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(A) wum R ey 3 WY Fqe
i With the same pha A
) Vibrate With same f,
with the opposite o 41 (B) o ST I Y Ty &
Posite phase B Far 2
(€) Vibrate wi, different frequency ©) fE-fig ¥ WY g wur
butwiththesamephase T % WY &9 ey 3
(D) Vibrate wish Same frequency anq (D) w9m smafyl sin SH st farpg
Wwith same o Opposite phase AT F gy Waﬂm%l
2 =
51.. A1 of the given Square matrix A, 51. <t i A7 A, 1 1 1] A-1
3 -1
12 -
T 1k (using Cayley Hamilton (%ﬂ"lﬁfﬂmﬂ?ﬂ?ﬂ) F HFER E
1 3 =y
theorem),
j2-1 1 1 ol
W
11 2
[2% -9 .3
2 -1 3
1 By &1 9 3
(B) E 1.0 2 P O S ¢
4 -2 1 p ;s
k Ao
(4 4 =4 5 g ils
: L
© 52 1 3 s * ol
4 -2 1 1 =
§ s
2 =100l 1 =3 8 41
D —
11 2 |

SPACE FOR ROUGH WORK / 1% & & fodr sy
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63. The Hamiltonian for a IDlinear harmonic ~ 63. 1D ¥as A o F frw e
2
1 -
oscillator is given by H= 5‘;1— + 2 I.'l‘lt:wzq2 (Hhd/ Feleh W
2
B -ZEm_ He mw?q (notation/ ayef arﬁ %) waen gofe FIATENTH  For
symbols have usual meaning). The phase p ®1 dgifer =y q  wUrEm
(2P T
Space coordinates q and p are . o . 1 i SINQ, p=V2Pmo cosQ @
transformed to new phase space @WTWWPWQﬁﬁ%ﬁWﬁH
coordinates P and Q by the canonical o T @ 59 STER HHi Hiefféiey
2P ;
transformations q= d—m; sin Q, ﬁﬁ%%ﬁl@ﬁmm@ﬁ :
P=+V2Pmw cos Q. The Hamiltonian
equations of motion for the new phase
space coordinates are :
(A) Q=-0,P=0 (A) Q=-a,P=0
(B) Q=0,P=0 (B) Q=0,P=0
(© Q=w,P=0 ) Oko Paip
(D) Q=w,P=1 (D) Q=w,P=1
SPACE FOR ROUGH WORK / T% &1 % forg W
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56.

57.

of :
Momentum [, o e ;;1 ;)rbltal angular
® [Ls=
a0 81

D) [L, s]=p2

The ratio of the parity of p electron to that
of an a-particle with tota] a
momentum j=4 js ;

(A) +1
(B)
€ o
D) =

ngular

=il

The phase and group velocities vp and v,

of the de-Broglie waves of an electron
whose kinetic energy is 511 keV are :

A v=icv=ﬁc
(A) 7 5P 2

SN

(B) %=75B=573
B 2

() %= -?C,Ep = U;C

Bl
e e

56.

5%

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

© I[Ls]= _’?

(D) [L Sj=#2

T p-TRNA H

511 keV e S=if #1 ww seiaeid =7
e i 3 e e e am o, <
z:g’é‘: :

2
(A) vg=~ﬁc,vp= 5t
3
C

%

(B) 032_3'”92 5
2

243
(<) = —J—Ec, vp = —?—c
g J3

3

SPACE FOR ROUGH WORK / T% &Td &% fadl i
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67. In case of Bose - Einstein’s condensation : 67.

(A) Number of particles increase in
lower energy levels at low
temperatures and high pressures.

(B) Number of particles decrease in
lower energy levels at low
temperatures and at high pressures.

Bose - Einstein’

s“T;ﬁW{'UTa-?ﬁTH:

(A) = =i = & ey argum s
S-S R, F H Few F 3fg Bt

gl

(B) 7= %t % # o e iy v
¥ W, H T G v §

(€)  Number of particles increase in ©) = o s 4 3 I9HH T ey
lower energy levels at high S T H ] e w7 gfy wt §
temperatures and low pressures.

(D) Number of particles decrease in (D) ™= =i = & s=1 arqum T 3
lower energy levels at high =1 T W o e wedt ¥
temperatures and low pressures,

68. If the microprocessor 8085 executes the  68. A AEFIYEE 8085, frefafas v

following assembly program, S freafed s g,

MVI D, 00H MVI D, 00H

XX: DCR D XX: DCR D
P XX P XX

How many times the loop is executed 2 e o o9 Frogifen w8

(A) 255 (A) 255

(B) 256 (B) 256

© 512 © 512

(D) 000 (D) 000

SPACE FOR ROUGH WORK / T% &4 % forg T
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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

61.

62.

HEE OP-AMP (i
forsroren o g S € -

(A) w9 3 A of

F gad®) &1

SEICI]

(B) e ¥4 ffa
(€) (A) ¥R (B) I
(D) (A) 3TR (B) i

TE AY TF S i Yy e wR,

harmonic oscillator is given as : e fen e :
! / i /
V(x) . V(x) !
E>V  E<V E>V i BE<V
1 I | ¢ (1T
) > X o > X
Eg = ¥%hw, By = Zhe Eg = ¥hw, By = Zho
(A) == 2 s E Ay (A) G 2 » 431 | T 2 ’
11 11
Ep=— Ey = —hw
i S
fiw 5 hw 5
E = — o = _.h y E = — E = —hm'
B) Ee =5 r (B) Foummdn >
9 9
o E, = —hw
Ez zﬁm 2 3
(C) Eg= hw, E;=3hw, E,=5lw (C) Eg= hw, E, =3ho, E,=5h
hw 7 hw 7
= —_—— = — E e == —.ﬁ(,_)'
@) Ee=—7E = ho, D) Bo=— B =
11
Ez = EFI:(D Ez N Ihw
4
SPACE FOR ROUGH WORK / T% &4 & o wrg
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71. Match the following : 71. fm=H gofed Jﬁﬂfv‘ﬂ{ 3

Column - A Column - B wWY-A WY - B
(y-ray transitions)  (Possible (y-¥ Wemwor) | (waiferss e qer
multipolarities . H9E agyEtT )

and the most
intense one)

@) 3 5ot ) EyMyE M,E, (a) 3- - 2* @)  Ep My E, M, E,
M, with E, being | M, , &1 E, e g

ST 5wt |
(b) /2 =3 A @) E;, M, E; M, E; (b) %+ - %+ (@) E,M,E, M, Es,

with E; being 3
intense . - STl E, e g
= + e il A
© % -Y% @ BMEM © J5 - ) @) EyMyE, M,
with E, being . TRIE, d5 dra &
intense -

(d) %+ S %+ (iv) E, only and is also (d) %+ - %+ [IV) aﬁﬂEl 3R e of

intense
@ ) (@ (@ @ ® (© (@
(&) @) @ 0 @ @ @ @ 6 w
B O @) @ @) B O @) @ @)
© @) @ @) © @ @ @ @
@ @ 6 @) i D) @ @ (ﬂfv) (i)

SPACE FOR ROUGH WORK / 7% %14 % fort g
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64.

65.

66.

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

X e 3 2 1
fig « & 42 15
is:

(A) 3x2-6x+12

(B) 3x2+6x—12
-3x2+6x+12

—-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) phase space

(C) momentum space
(D) real 3-dimensional space
Which transition is net possible ?

250 = 2dsp

(B) Zdgp — P12

64. TS ATIIN
el f(x) BT :
a 3 2
f(x) 1 12
(A) 3x2-6+12

65.

66.

(B) 3x2+6x—12

(©
(D)

—3x246x+12

—3x21t6x+12

| 93 & 7 |/, fe g w

S9-2ME=ET §9H i & amd § |
o o "o Mifas =9 § e g 22

(A) e gHfe
(B) ey {Hfe
(C) Ham wHfte

(D) arfae 3-fonfty wwfe

FIH HHH [Hva TE 8 2

(A) s -

2
(B) “dzp

© 2ds,fz = 251/2 (©) Zd3,-’2 - 251;2
(D) zpl,fz =5 251}2 (D) 213'1;'2 = 251,-'2
SPACE FOR ROUGH WORK / T% & & ford se
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74.  The gain of the following OP Amp circuit 1 3119 T3 (OP Ampyaftas & it (i)
is: I ;
R2 R3 RZ RB
ARAAN AAAAR AAAAA AAAAA
wryy Yyyy vy Yy
V; e B s Vv, 5 Bl
m"W—J i ﬁ—;VOut mhm:_l I © Vul.lt
Rz'i‘Ra'i'—RLISg R:2+R3+ 2R3
AY -~ 4 F R 4
(A) _ R (A) i R,
BRs g, BBy, p,
3 +Ry R3 +Ry
B - B) ——=
: Rq J | Ry
[ _RoR4 | [ RoRy
+Rj E — +R3
! R, | | R,
Rz + R3 > I-R; + Rg
o [ © =]
75. The equation sinx=(x—1)2+0.5 has : HHE sinx=(x—1)2+0.5 F -
(A) no real roots (A) Eflﬁﬁ:ﬁﬁ e &
(B) one real root (B) UH anafa® T g
i
(C) two real roots © @ EUSIEER G
(D) infinitely many real roots (D) eFa Refaw o €
SPACE FOR ROUGH WORK / 1% &rd 3 fora v
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69.

70.

Consider two frames of reference S and
S', represented by two Cartesian
coordinate systems with acommon origin.
S is an inertial frame of reference, and S'

rotating with respect to S on an axis by

N N
the unit vector n = i with a constant

angular speed w rad/s. The position
vector of particle is given in S by
(t) = ati (a is a constant and t is time).
The velocities of this particle as measured
in S and S' are respectively (in m/s) :

A A A
(A) ak and ak — matj
A A N
(B) ak and ak + matj

A
(C) Oand atj
(D) Oand 0
Which of the following statement is not
true ?
(A) An equation of state is capable of

exhibiting the phenomenon of
phase transition.

69.

70.

Hed s, ' & & Tl W iR Fifee o w
T 4o fag | Wy Q@ Fefee Feifet
e § <9 T €1 S Hed u% wee
%9 & aq s fagm wivim =@

wrad/s%?ﬂﬂ, THE qfew 3=? B~
AP WS F Yoy g W ¥ F H fefa

TR S H r(t) = atk ¥ o T ¥ W (a
st T 8) | SHFUFIS TN S

¥ HrdT T AT HEA: (in m/s) B

(A) ak 3 ak - 'rrat‘;'\
B) ak 3R ak + mat]
© 03 mat]

(D) o030

= el § | BT W T 72

(A) T STIET I THIHIO JTEET HhHI
1 9fteeT 1 290 H Tam T

(B) In the phase transition of second (B) feda voR ¥ wEey gwau §, fie
kind, the state of the body changes =i feafa faday gfafda 2 21
continuously.

(C) Transition of non-ferromagnetic (©) m_ T AT 1 dg-gasa
state to the ferromagnetic state is a e | gH U fgda v &
transition of second kind. yfEdq g1

(D) The transition from (D) 3Teie-4 I ¥ TE-gantd
non-ferromagnetic state to sEey H eyl siies gatafa o
ferromagnetic state is not associated Wit yR =t afigdd gEg 71 2
with any kind of change in the
symmetry of the lattice.

SPACE FOR ROUGH WORK / T% &1 & forét g
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I £(s), £ (0) 1 T TARE, 7 £ (at) 71

52.  Iff{s) is the Laplace transform of f{t), then 52,
Laplace transform of flat), where ‘a’ is a AT THRE S8 ‘o’ U o & B
constant, is : |
(A) =6 @ 26
: '
® —f(%) ® —f(3%)
© £ © £
©) £(%) ® f(%)

53.  The Magnetic Field due to a long straight 53, R fieq 3& U T W MRETE e
Current carrying conductor of radius R, I I R &, T >R B IGRIGED
when r > R is proportional to : (r is the & (Gﬁrﬁﬁﬁﬂ&iﬁm?ﬁ'@ﬁﬁﬁﬁ
distance between the axis of the wire and LU I
point of intersect)

(A) r (A) r .
(B) 1/r (B) 1/r |
© © 2 |
(D) 1/+2 (D) 1/:%

54. A particle is scattered by a spherically 54, u% TieEy H’Hﬁil?r favm & w6 w0 famy
symmetric potential. In the centre of mass HEEIR T f-con R LT Je— F T
(CM) frame the wave function of the TR = Ae'kz & St k 7 wfaw qen
incoming particle is §= Aelk? where k is A oo l]
the wave vector and A is constant. |
The differential scattering cross section in CM % 7 fadee waivi srwer o & -
CM frame is ; |

2 | 2
(4) o(6) = AP -'il‘-:-’z)'_ (4) o(6) = AP 'ii‘%)‘_
r 5 r
(B)  o(6)=|ARf (6) B) o) =|ARf (o)
©  o(0)=|f(®)] (©) o®)= f @)
(D) o(6)=|A| |£(®) (D) o(8)= I:;M £ ®)
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7Z.

y 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) OnlyL,

(B)

() Only (2 + Iy +1;

(D) All of the above

Only L,+L,+L,

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

(A) 12 cm
(B) 15 cm
(©)

18 cm

(D) 20 ecm

72.

73,

HE w0 fFt a1 F w4 nfmm § Y
Bhwn TAfe | fer fadt fag &t o sremn
fog 4 g 91 W1 B 3w fer fag
HIEREA FATETR [ F gt fag % &9 4
fom mn %1 L 9w fog & ©-fi w0 =
PO T &1 AL, L, L, A FERE
sefi %1 foon § 3o emgs ¥ e § @
1 forehifia & 2

(A) FEAL,

(B) o L,+L,+L

© ¥aa [12 + 12 +12

(D) 39hea | gt

10 em =g T SEAFER O MEE F TE,,
A & WY 2.5 GHz foa & fau mée
e B

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

(D) 20 cm

SPACE FOR ROUGH WORK / T% & & f&d wme

9210/TFU-PHY/ELG-1I

35

Set - A




58. A neutron at rest decays into a proton 58. ﬁ'{'l'q'l'éw s Wzﬁﬁ Qn & 9l % Wy
with a decay energy Q_. The maximum %ﬁmm%lwmﬁm
kinetic energy of the residual proton is : RIEEEZ R

Qﬁ"' 21“»9.‘92 Qn Q:21+ 2meez Qa
(A) 2m 82 (A) | 2m ez
P P
Q @
4m? Qe 4 Q, 4:,m§ Qe 4 Qn
© T © T
(D) mye*(QF +2mge2Q,) (D) mpe*(@E +2m,e2Q,)
Z 4 . |
59. Value of the integral 6[5:_ when 59. W simIet % W was e & yerifg
2
w5 o g
evaluated with Trapezoidal rule with four d e
intervals is : |
(A) 1.115 (A) 1.115
(B) 2115 (B) 2.115
(©) 3.000 (©) 3.000
(D) Zero (D) 3=

60.  Which of the following Poisson Bracket 60. Treifafaa 7 /@ #19 @1 wim ATHT
is non vanishing ? - afafem & 2
(4) (@q) (4) (g q)

(B) (p:p) ®) (@ p)
(© (qp)ifizj © (4 p)ARi=j
3 ! 5
D) (g p) if i=j @) (g, pr} e i=;
SPACE FOR ROUGH WORK / 1% %14 & "Fﬂﬁ T
|
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76. Xeray diffraction takes place forA=0.71A  76. afk W& (11 0) ¥ foq OR a=2.814A
of wavelength by the simple cubic crystal A WA THR fFEd F g A=071A
with edge a=2.814A for the plane W F fag x-fafe foads #t v
(11 0), then : B, @ :

@ dy=1.99A (@) dy=1.99A

(b) dyyo=1.59A (b) dyo=1.59A

() for second order diffraction (0 fedm =ife fasds & fau
8=sin"! (0.357) 0=sin~1 (0.357)

(d) for second order diffraction (@) feda =ife faads & feu
f8=sin—1 (0.5) 8=sin"1(0.5)

Choose the correct answer : 'GI'@"SEI ﬂﬁ :

(A) (a) and (b) are true &) @EH T

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

(©)  (b) and (c) are true @ O 2%‘

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

77. The capacitors C;, C, and C; are 77. Swifs fag d ™ ® C. G #RC,
connected as shown in the figure. The HuIfE &l ST €1 13k F d9 guE
effective capacitance between 1 and 2 is uif@n, Cy =
ceff=

—{— A
1 < 2 1 i 2
i — i+
G G G G
C2C3 CZCB 1§
&) “+eG @ G+t
C;Cs CiGCs|
(B) C2 % C] +C3 (B) C2 % C'I +C3
GG GGy |
(C) C2 +C (C) CS o Cz +C
(D) C+C,+C, (D) C+C+Cy
SPACE FOR ROUGH WORK / 1% % & ford wme
9210/TFU-PHY/ELG-II 37 Set - A




e 5 s ,
78. Consider the dynamical system 78. SHHI®A |§| = x -1 e
: H oot o sifieert fargd v we 2 -

X = x°—1. This system has stable and :

unstable fixed points at : |

(A) Stableatx = 1, unstable aty = —1 (A) x=1WRR, x = —1 W sifeg

(B) Stable at x = —1, unstable at x = 1 (B) = =1 R » = 1 W sffer

(C) Stable at x = 0, unstable at x = 1 (©) x=0WReR, x = 1 W sffiey

(D) Stable at x = 1, unstable at x = @ (D) x=1Wfer x = 0 W stfeer
79. 1-Bit comparator essentially uses the gate 79. 1.faz mﬂiaaﬁmﬂa gt o ¥ fou

for comparision : ' 2 T S9N HE 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. =fe 3=t A =71 teeifagy =t

2 2
S sl |
H = ~— +v(q), value of (p,(p,H)) is : H= %{ V(@) & @A, p,0,H)
=T A B0
(A) Zero (A) =
(B) One (B) ww
0%y 2%y
(©) a2 (©) W)
(D) None of these (D) THJ qﬁg E i
SPACE FOR ROUGH WORK / 7% & % for TE
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81. The square of wave number K of a  81. 100 keV ¥ T TeHA =R F W1 FEA

neutron moving with 100 keV is: KHF TR

(A) 5%108 ecm—2 (A) 5x10%|cm™2
(1:3) 1.01x10%° cm 2 ! (B) 1.01x10% cm~2
(). 510~ em=* (€ 5x10 P em=?
(D) 1.01x107% cm~?2 (D) 1.01x10-% cm™?

82. Bragg's peaks does not appear for the  82. bee foreel §, THaE,/ Hael & forg 3 %

plane(s) in a bee crystal : fYrE wehe TE B ®
() (110) (a) (110)

(b) (100) (b) (100)

(9 (111) () (11)

(d) (220) (d) (220)
Which are true ? FAMEAR?

(A) (a) and (b) (A) (a) 3 (b)
(B) (b)and () ® @ 3R ()
(©) (o) and (d) © @ Tz (d)
(D) (d)and (a) D) (@ @pw (a)

SPACE FOR ROUGH WORK / T% & & oy s
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83. Assertion (A) : 83. aferye (A) f
4 level laser system is better than 3 level 4-TT A ‘JFUTTE'ﬁ, 3-TH oSy Tomelt |
laser system. é%?ﬁ?ﬁﬂ%l .
Reason (R) : T (R) :
Stimulated emission and absorption EEKEN il Ill,a T "W Rt L faata
occurs simultaneously as long as the I @ %H‘ﬂﬂﬂ?ﬁﬁaww EERILR
atoms are distributed on lower and upper T |19 "feq '@ﬁ g
level. |
(A) Both (A) and (R) are true and (R) is (A) (&) 71 (R) 3 5 ¥ T (R), (A)
the correct explanation of (A) FI Het AT |
(B)  Both (A) and (R) are true, but (R) is (B) (A) 71 (R) & 5 ¥, W (R), (A)
not the correct explanation of (A) w1 WEl AR T #
(©) (A) is true, but (R) is false (©) (A) ¥4 &, TG (R) e &
(D) (A) is false, but (R) is true (D) (A) naa% T (R) 99 B
84. Alpha particle and hydrogen atom  84. U 1 SN BRSNS W Fe: e
respectively follow the following Hifeg=t =1 HATH A §
statistics ;
(A) Bose - Einstein, Fermi - Dirac (A) 99 - , WA - fetw
(B) Bose - Einstein, Bose - Einstein (B) ¥ - MERTEH, W19 - R
(€) Fermi - Dirac, Fermi - Dirac (C) Wit - fe¥e, weff - fods
(D) Fermi - Dirac, Bose - Einstein (D) wH - o, 919 - ey
SPACE FOR ROUGH WORK / T% &%T3 % forgy e
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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.

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

Both (A) and (R) are false

The Quantum Statistics reduces to
Classical Statistics under following
condition :

(A) pA31
(B)
© pAP<<1

pA?>>1

(D) p=0

The temperature below which the liquid
Helium exhibits the properties of a
superfluid :
(A) 219K
(B) 3.19K
(C) 4K

(D) 412K

85,

86.

87.

HUA (A) :
I A W Ay =R faedd g
e e &

T (R) :

AT =g S W S S e
T 99 BT €

(A) (A) 3R (R) T el &1

(B) (A) W & T (R) TTorer

(©) (A) T & R/ (R) Tt &

(D) T (A) 3R (R) Terd &

F=y i 1 FHA WifeH § aew
s, e S fraemd e 2

(A)
(B)
(C) pA3<<1
(D) p=0

p)\3 ~

—

pA3>>1

(superﬂuic;i) 1 T I g9 €, R

(A) 219 K
(B)
(©)
(D)

3.19 K
4 K
412 K
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88. The output frequency of a Mod-12  88. Mod-12 % finfy A % 6 kHz &
counter is 6 kHz, its input frequency is : T T et &
(A) 6KkHz (A) 6kHz |
(B) 500 Hz (B) 500 Hz
(C) 24 kHz (C) 24 kHz
(D) 72 kHz (D) 72 kHz |

89. The trapezoidal rule integrates exactly 89. HHe (trapezdidal) 7w, feg g HI TEt
polynomials of order : EEHEED! Tl T
(A) 1 A) 1 |
(B) 2 (B) 2
(C) 3 .5
(D) 4 (D) 4

90.  The a-decay of p,21 nucle (inthe ground 9, Po* !0 e (Fremereen ) Fl o~ &7, TSt
state) is accompained by emission of two S 5.30 MeV TS 4.50 MeV &6 o301 3
groups of a-particles with kinetic energies q e F ST % WY de 2 T w &
530 MeV and 4.50 MeV. Following the S & HRO G e Frsewen TS
emission of these particles the daughter Fafew mﬁwm?ﬁﬁam
nuclei are found in the ground and #mﬁﬁﬁwmﬂmiﬂm:
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 MeV-|
(D) 24 MeV (D) 24 Mev

91. Atvery low temperatures than the Debye 91. 9 @EE g, A 777 v w, S
temperature, the heat capacity (C,) of I &7 (C,) ﬁi’ﬂ'ﬂﬁ @ yRafda g & .
solid material varies as : ;
(A) T (A) T
B) T2 (B) T-2
(€ T-8 (€) - T4
(D) T2 (D) T2 |
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92,

93.

94,

In SU (2), the generation are :
(A)
(B)
(©)

traceless Hermitian matrices
not traceless matrices

may or may not be traceless

Hermitian matrices
(D) All of the above

The Lande g-factor for the 3p, level of an
atom is :

f

(A)

(B)

Nl N w

(©)

7
s =

Assertion (A) : A physicist observed on
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, 1=3.

(A) 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)

(B)
©

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

82,

93.

94.

SU (2) ¥ ifeai €
(A)
(B) I 3T T

(€) HAH B otegE o oft wanen B 3R

(D) IWEa d & wwt

fFel way & 3p, W F fau o=

g—ﬁﬁ?{%:

N =

(A)

M| w

(B)

©)

RN Ny

(D)

ATHUT (A) : TF siferas fomri 3 Gt drew
% MR R W 1 &, 16 Ffew it =
YU A A1 UF R A U ergfing et
gl
TR (R) : FiTH N, =16; i=7/2, e F1 4
Y4, 1=3%1
(A) (A) T (R) S #@1 & 7901 (R), (A) 1
FROT E
(A) Tl 9 (R) T&

(A) T (R) 3T Wl €, 9 (R), (A)
1 R 7S &

(R) & &, utg (A) 7

(B)
©)

(D)
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q%mmﬂ,-maﬁmm%ﬁ

95. A straight conductor carrying a direct 95,
current 7 amperes makes a circular loop S ﬁﬁTﬂ'ﬂT{ U TR 9 =7 famfop
as shown in the figure. The magnetic EF{'FT?I rﬁwﬁqﬁa@%hwaﬁaﬁa
induction at the center of the circular loop ﬂTﬂT &
of radius r is :
; e
(A) Zero (A) ¥
(B) Infinity (B) sra
i i
(©) Dot (©) oy
i i
=) e B 3=
96. At low temperature, the heat capacity C,  96. 951 amwm W fireht HTg =t ST & o
of a metal is expressed as : G, =xT +aT?, B Q= xT +aT3 § = T o ) =t
where T is absolute temperature, which T, fAdey TIHE B ey ¥ 35 H1/9 W
is/are correct statements ? EE] i%/ 72
(@) xT and oT3 respectively represent (a) Tofere wug C, % fau xT agr o3
electronic and phonon contribution SHRT: SRR TS I e v
to specific heat o Z
() XxT and aT? respectively represent (b)  fafer s & forg T w5 o T3 F.
phonon and electronic contribution WM e TR A vy ¥
to specific heat ||
(€)  Atlower T, electronic contribution (© = amEEEw, SR AR, B
dominates over that of phonon ones AR % qerEet sifue gt i
(d) At lower T, phonon contribution (d) 1 ammE 0, B ANTE S
dominates over that of electronic ﬁFIIEF-r % HEe iy B &
ones |
Choose the correct answer - W IR
(A) (a) and (b) (A) () =& (b)
(B) (a) and (c) (B) (a) & (o)
(©) (b)and (c) ©)  (b) T (c)
(D) (b) and (d) (D) (b) & (d)
SPACE FOR ROUGH WORK / 7% &1 % fory e
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87,

98.

The WKB approximation is valid when:  97.

v
ox
2m (E - V)3f2

Em

(A) >1

v
dx
B 1
®) [2m (E - V)]Y? P

v
dx :
{2m E - V)P

Vv
Rmio
max

{2m € - V)}??

(D)

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

m:

WKBW%‘I'@HI%,W

v
x| |
2m (E - V)3;2

(A)

ﬁmﬂ

o
[2m E - V)]’

(B)

av
ox|

>1

>1

(©

™=

{2m E - V)]

aVv

ﬁmax

N
ek

<1

® - v

OP-AMP 1 39917 3itfigs 39t &1 TE

1E 2 RS IGIN

(A)

(B)

©

(D)

an adder

a subtractor

an integrator

the schmidt trigger

(A) o |
(B) Trecs &
(C) Huhe® H

(D) fowe fom &
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99, For laser actiony,the minimum number of - 99, O RN % forw, forameier wane St
CRErgy states of activated substance ST i AT Ty Ee -
should be :
() 1 (A) 1
(B) 2 (B) 2
© 3 © 3
(D) zero (D) =
100. According to Maxwell’s Law of 100. 37usH & 37 % famor % HEe ﬁw@m
distribution of velocity of molecules, the Ty Heifea 37 g
most probable velocity is :
(A) Greater than the mean velocity (A) = 3w g st e
(B)  Equal to the mean velocity (B) #1737 ¥ aymaw
(C) Equal to the root mean square © TS A1 59 377 ¥ sy
velocity
(D) Less than the root mean square (D) & =g onf 31 § w5
velocity
~-00o0- -~00o9-
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Time for marking answers : 2 Hours
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1. suuﬁ—gﬁaﬂﬁmaqﬁﬂm%-mmzmw%l mﬁm"{amaﬁaﬁtt
2. UEH & W, # ¢ OMR S92 (aTE-Tie) oy 3ifeRa S|

3. Wrgﬂiﬁﬂﬁﬁmm:
4. ﬁsﬁaﬁa@%m@ﬁama‘ﬁm

5. OMRm-m(mm—ﬁz)ﬂmmmiﬁ
zqii s =1 feeae aﬁ:qsmam%maﬁmasw

@mmmmaﬁa%t

ﬁémﬁﬁaﬁmﬁﬁaﬁmtﬁaaﬁm
Rl

Note :
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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.

9210/ TFU-PHY/ELG-TI

Set- A 48

m
=
e —————




