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11.

carefully, mentioned on the front and back page of the
Question Booklet and do not open the seal given on the right
hand side, unless asked by the invigilator. Do not accept a
booklet without sticker-seal and do not accept an open
booklet. Assonnasycuaremmmedtoopenmebmldetin
the first 5 minutes you should compulsorily tally the number
of pages and number of questions in the booklet with the
information printed on the cover page. Faulty booklets due
to pages/questions missing or duplicate or not in serial order
or any other discrepancy should be got replaced immediately
within 5 minutes. Afterwards, neither the Question Booklet
will be replaced nor any extra time will be given.

Wirite your Roll No., Answer-Sheet No., in the specified places
given above and put your signature.

Make all entries in the OMR Answer-Sheet as per the given
instructions, otherwise Answer-Sheet will not be evaluated.
For each guestion in the Question Booklet choose only one
correct/most appropriate answer, out of four options given
and darken the circle provided against that option in the
OMR Answer-Sheet, bearing the same serial number of the
question. Darken the circle with Black or Blue ball-point
pen only. i

Darken the circle of chosen option fully, otherwise answers
will not be evaluated.

Example:@.@ @if{B}iscomdamwer.

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

Do not write anything anywhere in the Question Booklet or
ontheAnswer-S&wetexceptmﬁngenuiesmme ifi
places. Roughworkismbedohein&tespampmvidedin
this booklet.

When the examination is over, original OMR Answer Sheet is
to be handed over to the invigilator before leaving the
examination hall, while the Question Booklet and carbon
copy of the Answer-Sheet can be retained by the candidate.
There is no negative marks for incorrect answer.

Use of any calculator/log table/mobile phone is prohibited.
In case of any ambiguity in Hindi & English versions, the
English version shall be considered authentic. For
Technical words terminology in English shall be
considered as standard.
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PHYSICAL SCIENCES - II
aitfaes faam - 11
2
1. Consider the Hamiltonian for a 1D linear Lyg e §—m~ + %mmzq2 g & W 1D e
harmonic oscillator is given by T Aot ¥ A Wi i | (SR
2
H= PE +—;-mm2q2 (notation/symbols Herd /Tdieh % HH4 I §) TU TH A
have usual meaning) and another werd u(q, p, t) =log (p+immq)—imt%(ﬁ
function u(q, p, t)=log (p +imwq) —iot. i = V71 ¥) | @ s [u, H] 3R %,
(where 1 = V—1). The Poisson bracket
[u, H] equals :
(A) 0 (A) O
(B) —iw (B) -—iw
e o
© 3 © 3
du du
D) Ff @) 3¢
2.  Match the List - I and List - IL 2. He - I 3R gl - 11 %1 gafer S |
List - 1 List - II LCUED g - 10
(Device) (Process) (|mE|) (wfewam)
(a) BJT (i) Population (a) BJT (i) SEEE
inversion wfee
(b) MOS capacitor (i) Pinch-off (b) MOs|/Fifger (i) A
voltage
() LASER Diode (iii) Early Effect (c) LASHR BHEr$ (i) 3RS 99™
(d) JEFT (iv) Flat band (d) JEFT (iv) TR qUE
voltage e
Give the correct matching. WE U 1[G HL|
@ ® (© (d @ (b © (d
A) @ @ @ @ A) @ @) @) @)
® @) @ @ 0 B @ |G @ 0
©) @) @(v) O @) © (@) |@(v) @) (@)
(D) Gv) ) @) @) (D) Gv) [() (D) Gid)
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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) qB.dl=poi
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) Y&d M1 AW SFafyes I A9H wd
a@wﬂ@.iﬂﬁ;afmiﬁﬁ?ﬂwmﬂﬁ
7 i
(C) ﬁaﬁmﬁmq&@mws‘lm
2 |
(D) 1.4><¥fii§6qqﬁ, e fafie g1
|

|
Frefetad § 4 F1-T e T

Sawra w % faed &9 T ¥ g ugw
&t o < ?

(A) dB.di=pgi

(B) vXEJM?

© v-B=0

—

D) Vx 7] =poB
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6. A block of mass m is sliding down a 6. m THHN T T TH, M.W H TH

frictionless wedge of mass M, as shown U €9 B W R @, S i e A
in the figure below. The wedge itself is femn mn %1 @E o st +x oM F
moving on a frictionless, horizontal table Hieft %@T{E T YR Afas Sae gde ™
surface along a straight line in +x RUIGE A

direction.

-

—— G —>

The system can be described by the fosr & d 39 fem %1 gt
generalized coordinates q; and g, shown Eﬁﬁ qe q, ¥ Fftfa e s g
in the figure. Which of the following gl o == &t v 79 frerg & oify =01
quantity is a constant of motion for this feeriw §7 (L aisiga )

system (L is the Lagrangian) :

JL JL
(A) 3q; (4) 3q4
oL JL|
(B) 3q, B 3q;
dL AL
(©) aq, ©)  aqy
aL oL|
D) aq, (D) aq,

SPACE FOR ROUGH WORK / T& &d & [fofal Wig
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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) :

(4)

(B)

(©)

“‘fmlm lem <2 |

(D) none of above

&

Fl & HAfFIH e ¥ aEr, fedt v
FANET2 F WA UF WA F 1 F Ty
TG AT ST kT B8, /1 N e
U 3 % T U WA F el S it -

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

HYUT (A) -
x—ﬁﬂﬁ‘f,nﬁﬂﬁ%saﬁfaﬁwé?mmw
T

AT (R) :
X-fortil wiem st e % we, § =n
BT 1
(A) (A) 3R (R) 3 7et &
(B) (A) ¥& R 9%g (R) 7o ¥ |
(©) (A) ™q WY (R) TE ¥
(D) (A) 3R (R) 3 7o ¥

m(ﬁ)%@mﬁmﬁééﬁnm@ﬁg
m&wﬁmm%nﬁﬁ%wﬁgﬂa}a
fasm ¢(v) (B feem) %

(A)

(B)

©)
(D) rE oft &

-eulw -emlm < |
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10.

1L

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
(©)

remains invariant

(D) vanishes

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

g, 0
i =[ 0 “J

(B) oo, + oo, = Zcxa_ay |

y+ayo¢x=0

I 0
(D) B{o 1]

O aa

10.

1

12.

fordt ws fom ® nfqem, goomm m #1 w

HU W T Fifsw |
SN 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}

F RSS2 T
it fifaus

e gfesie, 37 HY] e w9l # fH
efHRITTET % Siavid Bes Fal € 2

(A) el fow srgeran

4

(B) i@l W31 9 sgorar &

(©)
(D)

fgi® Afzd9 o, d
et # & #-3

(B) o, +0Lyax= a0

©) a to,a,=0

¥

#=[o 1]

(D)

el aaftada wa &
STl T 2 S8

Ly O T B F ﬁﬂ!
AT WE 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
microprocessor (up) 8085.

13. T FH0 FREifcy ae # Sva w5 & e

(A) [Tt uiefier SFm & wifaar goi ae
& TOMR foun 7

(B) U1 3181 % WM faem 3 =y vt
fewn & goiite % & wfamm |

(C) e feer v & oo

(D) T Tifaeiier v H goi |

14. TEHINEET (up) 8085 ¥ Grafed gef - 1
|l ¥ wrafaa & #1 g - 0 % W

gHfea wifsg |

List - I List - II Tefr - 1 Tt - 10
| (a) INPUT () JP<address> (@) INPUT () JP<address>
(b) STACK (i) XRA A (b) STACK () XRA A
(c) LOGIC (i) PUSH PSW (c) LOGIC (i) PUSH PSW
(d) BRANCHING (iv) INFFH (d) BRANCHING (iv) INFFH
@ (@ (o (4 @ () () (4
(A) () () @v) (i) (A) @) @) (@v) ()
(B) (i) () () (iv) B) @) @ @ (v
© O G) @) (v) © @ @ @) ()
D) (v) (@) @) @ D) (V) Gi) @) @)
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 possess
frequencies max. up to Debye

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.

faferse e 7

&t fagia & fawa o

P /A FYF A /e ?

(a) 3/E H gfiwa

THIfEE S & TH

Ty & T9H 9 S 2

(b) N oA
TFHFRAIGH

% 9 & & WY
e & e 99 &

e Hieq 3N ' ¥

() 3N #Hieg #

efeehay 86l ®e 3ATH

sgfe e afErdeie gl 8 €1

(d) F=EaEEF

fere fafyre o afads

TH 2 & s I AT
< b

(A)
(B)
(©
(D)

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

(d), (a) = (4

(c), (d) T (a

e g, - g - mame, o

T BI3GIoI T 1 Agd & E, § T
%, a9 WoH I e § eEere T
1 SRR 3ea, AT 1 TH Tl S
foym oo St ¥ T frer & @ fraw
g fafa & o w1 wehan 2

(A)

(B)
e

(©)

(D) &% % T4 3e

R & & THAI H T e
o & & fera-auEia S T

&5 % |G Y Y2 i o Sraeerd

o T @ 2 avewand
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17.

If coherence time is 108 sec, the
coherence length will be :

(A) 3cem
(B) 3m
(€) 30 em

(D) 3x10m

17,

A T T9T 108 T € @ Hosaar
Eﬁlﬁﬁﬂ'ﬁ':

(A) 3 &
(B) 3
(C) 30 |

(D) 3x10% =i,

18. A mass m is falling freely under uniform  18. Z=79H m THTHM o & J9E § g &9
gravity. Its vertical position (i.e., height) R %1 suet sl fefy (3TE)
is given by the coordinate z, and the z ¥ T2 i & qen fafea wam p, &l z=0%
canonical momentum is p, . Take z=0 as fawa e (arfy V(z)=0) &t @@
the potential energy reference (i.e., Sife | g ¥ % HRU Ieq w0 7 Fordfey
V(2)=0). g is the absolute value of the A 1 9 e & fa e F - iy
acceleration due to gravity. The following 1 efaeed aefte §?
are the Hamilton’s equation of motion for
this system :

(4) i=-t2,p —mg (4) i=-tip =mg
e D 2 S 1958 e
z2=2£,p, =— ®= ¥, P, ==

B =P p =-mg B =B p - _mg
g o e S Py
z = 7 ==m Z= =, p, =—

©) - Pz & © n Pz mg

el =Pz 5 -

(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;

© 3f

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 H U T T Hi Wi €

T f,, ST i 9 | T Hifee Tl fem AE R,
o <f2> 1 S A

(A) ZPif;

(©) %3%

foret arafas g § U ©We F WEEA
ft)y=Ae—ollE w&f A>0%1 PR T

transform is the angular frequency HIVE AT 9[d &, S Eal
domain will be proportional to : SR R
A o A ah L
N s of (A) Vo2 + o2
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 / % & & f&d s
9210/TFU-PHY/ELG-II 11

Set - A




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
(©) mC,T=AQ+PAV (©) 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 fexarst 0.1 pA ?), §a =1 T=97 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 counteris clocked 23, Q,Q,Qp =101 W v W 9, £ 3 7=
at constant frequency of f, from the feor amgfar X <t it s st Fe
starting stage of Q,Q,Q,=101. The ich HLEET T HAFZ-T2 Q,Q,Q, #t
frequency of output Q,Q,Q, will be : SArgfa gt
C T2 @—h Q—h h’plz Q—h —o Q

o Gk 3k, 3 Hice @i ok
[ 2 ]’ 1 qu _ [ 2 W2 1 %<1 ”
(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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o 3
24. Fora vector potential A, VA= —%:% 2 rgz' 24, wfew favg AlF fog, VA= _:'—';r. rgz’ 3
where Q is a constant. The scalar sl Q U feortion 81 aifew v o(r, ) S
potential ¢(r, t) which makes A(r, t) AR 9 FART= A(r, t) T 8, 2
Lorentz gauge invariant is :
100 1
) Tmgp x R ey
.Y 1
B e ® T e
 RESR T 1 Q
© trey 2 ©): Ty |7
1 t 1
O G I%" ©) T %
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) ®R =N () HWyEmH @I
which increases T ARl qg STt
after the exposure (
of light
(b) Photo detector (ii) Produces light (b) R feewRt (i) foga & vy &t
from electricity Icqfd
(c) LED (iii) Requiresthreshold  (¢) T&AE.EN. (i) 3T ! 3G H
frequency of light fer et smgfa &
to produce STEYEhAl Bl &
electron
(d) PMT (iv) Converts weak  (d) W@ (iv) TS WS Tohd Hl
light signal into i - form vaw ¥ SR
electric current g
@ () (9 (d @ B © (@
(A) G @ @) (@) (A) @ @ @) ()
B () @ 6 ) ® @) @ O
© @ @@ @G@ W) © (@ @ G (@v)
D) @v) @) @) (@) (D) (v) () @) ()
SPACE FOR ROUGH WORK / 1% &g & g wme
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26. The ratio of thermal conductivity to 26, =T} mﬁﬁﬁgﬁm
electrical conductivity of a metal at a given Td IHy =1 A7 R e & 7w
temperature is constant. This statement F fha Hefyg 32
corresponds to :

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

(C) Planck’s law (C) wii% fafy

(D) Widemann-Franz (D) dTeqA Wiw

27. The O/P of the circuit shown in the 27 Frefafaa fas # zwiv T fmy = O/P

following figure is equal to : TR &
A ) AT ) j
B D_Q/P o : ‘ o/pP
A) 0 A) 0
® 1 ® 1
(C) A-B+A-B (©) A-B+A-B
(D) (A®B)@ (A @ B) (D) (A®B)®(A@®B)

28. The operator has an eigen value —25 28 ST 6T sin ax % T Tt S7fq¥et =7
corresponding to the eigen function SEH AE =258 1 o 1 9H 1 HIT
sin . The value of « is :

(A) 25 (A) 25
(B) B2 (B) 52
(C) =52 (C) =52
D) 5 (D) 5
SPACE FOR ROUGH WORK / T% %W & fort wg
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29. The correct match for List - I and ~ 29. et -1 SR gt - (11 1 0 9 €
List - I is :
List - I List - I gt - 1 et - 11
2000 {08 20080 66 s
® sooon M(n Stimulated  (a) _""’“"““*'gig(i) Sedra
emission EEE
2000 O O 2000 |
(b) _"""h"u oteYeteolloYoteYa QEQ“% (i) Self (b) =y =%£3§3 (i) -3
emission
2000 QOO0 2000 {Q0QO0 o
(c) I—‘“‘—'h“lz (i) Pumping (c) l—M“*hvu (i) HfgT
it te Metastable ., T ferereameht
@ e i wsmg %% () Absorption (@) w==[1[] B (v) ST
(a (b () (d @@ () () (4
(A) @) @ (@v) (i) (A) @) @) @y (i)
(B) () (@) (i) (iv) B) & @) @ (Gv)
© @) (@v) () (i © @) @v) @) i)
(D) @) (@) (iv) (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) @) @

(B)

(a)

(i)

© @)
(D) (i)

List - II
Logical Group

Data Transfer
Group

Arithmetic
Group

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

31. Abullet fired at the target has probability

1
of = 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 ¥ Hrafwerg =1 gfeal # gafm
HIfeT -

et - 1 o -1
MOV A, B (i) drRiw T
JNC <Address> (ii) o1 Zigw ayg

ANA B (i) ST T

ADD ¢ (iv) e EqE
@ ® (© (@

(A) Gy) O @) (i)

B) @) (v) @ (i)

© @ @ v (i)

D) @) @@ @ (v

%sﬁawm@*ﬁeﬁtnﬁﬁ%ﬁuﬁga

TS ! ARA FT ifawar % ®, B3 Tieft emy

W % R di & W ) gew o w
an?{aﬁmﬁmnmz

?I';eat the firing events as independent] [rit S =1 s ) =iy 79
(A) 0.246 (A) 0.246
(B) 0.5 (B) 0.5
(©) 0.345 (©) 0.345
(D) 0.166 (D) 0.166
SPACE FOR ROUGH WORK / 1% % & ferdt s
Set - A 16 9210/TFU-PHY/ELG-II




32. The solution of the differentia] equation

J.'S;y 1t y=x4

condition that y=1atx=

(A) y=5x4_4

(B) y=3‘51+35i
(©) y=54—5’5i+5£-
(D) y=-§~+§;

=33,

1
integral Lﬁix_ifh=

1+ 2?2

the value of integral s :

(A) log2

» With the boundary

1is:

Simpson’s rule is used to evaluate the

-2— is used, then

32,

33.

(A)

(B)

y=5xt—_4g

Y=1% TY sraeering
¥t 1 & B -

4x* 1
C =———_._+—__
© vy 5 52
4
x 4
= — 4
D) vy e
1
U 2"d’;qﬁh=%m‘lmmm
14+ x

(B)

(©)

(D)

SPACE FOR ROUGH WORK / T &g & forgy e

210/TFU-PHY/ELG-IT

Set- A




34.

35.

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

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

b

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 :

Egk . i
(A) - —. (mt—kz)ay

“E’—k cos (mt‘—kZ)gx
w

(B) -

o i TGN
w
D) =~ LS sin (mt—kz);y

wk

The
electromagnetic wave in a certain medium

dispersion relation for an

34.

35.

gl
& g7
(A)
(B)
©)

(D)

& w 3, k T afew qen

Wﬁé‘gﬁ—?ﬁaﬁuaﬁmﬁgﬁ

83 E =

— A
E,sin(ot - kz)a, g7 fear m
y-3&

[ TS |iew ¥ 1 79 gaF a7 B @
rrﬁ:maﬁm:

_| Egk

sin (mt—kz):;\l‘f

= &}—IECOS
w

M
(ot—kz)ay

.| Bok sin (wt—kz)gx
w

- 0. gin (wt—kz)a,
wk :

frst fram Mo o dga-grawe o &
Ty =iy =5y w3=aK2+C g femr_-

is given by w®=aK2+C, where a and C TN, T w = G B, K |few w0 =1
are constants, o is frequency and X is TRET R T & SR C feris ¥ | g et
magnitude of propagation vector. The 1 A7 FI Hifey |
velocity of energy propagation is :

22K 24K
A) 52 (4) s

2a 2a

® 37 ® 37

3aK 3aK
© 3.7 © 732

(0] w
O = ) =

SPACE FOR ROUGH WORK / % &4 % fordr wmrg
Set - A 18
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1
. f0= 5 o g0 8 T
The leading term in Laurent expansion 36. Z(1-7)
of f(2)= A around z=01s ma—:qﬁﬁ gmuﬁqa%
2(1-72)
1
1 —_
A 3 A 2
1
1 =
® 7 @
1
1 —
& © I
o 1 D) 1
37. The probability of finding 2 linear  37. To® A FTEHA ogm F siqta dE®
harmonic oscillator within its classical o afiEd A Fd = F gl 2
limit is :
(A) 50% (A) pO%
®) 84a% ®) [B4%
(@) 16% © 16%
(D) Zero (D) T4
38. I Interrupt and Request for Direct 38. qﬁg‘ﬁ@eﬁqﬁ@q (DMA)#;W?;Q
Memory Access (‘DMA) occur i 1 A T R ET A 9, ol
simultaneously, then the sequence © o (servicing) =51 ¥ B
servicing would be
(A) DMA, Interrupt (A) DMA, 2
(B) Interrupt, DMA (B) =22, DMA
©) System gets blocked © &5 e 2 S %
(D) Both are rejected (D) 2 f 2 S #
SPACE FOR ROUGH WORK | R =4 o [ W
9210/I“FU-PHY[ELG-II 19
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12 g‘-“h\ iml-’j?’z
8 nhv3
£ ng
C

The size(width)

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

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

© (A)is false, byt (R) is true.

of Addregs busis 16 BITs,

87rhv12
L4z 8mhyd,
SOk PHL.D

0. Ty (4.

%Wﬁmsossaﬁxmszkmmﬁqﬁ
‘em?a?m% |

FT (R) . |

@meléém%l
(4) (AJa?h(R)a‘r#fgm’r%I
(B) (A) T &, ™ (R) 7o 2
© (A)W%‘,WH(R?H&%I
D) (A) 3t (R) i e 3,

Set- A
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|
41.  Each of two isolated subsystems, A and 41, feery S & S e Iue A ey B¥
B of fixed volume, contains N identical T ¥, I P W, N wedam TR e
monatomic gas molecules at pressure P. 9 Aerhem §1 A g B % 999 sy
The temperature of A and B age T, and T, 3 T, ) A ST 1 Ity s
T, respectively. The two subsystems are UGS i HHIEIA St sraeyy | T2t
brought into thermal contact. At AS ¥ gfiadq gy -
equilibrium, the change in entropy AS =
3 Nk In (Tl + T2.)2 3 Nk In (Tl + T2)2
A 5 4T,T, (A) 2 4TyT,
3 Nk [T+ 13 3 Nkth [T+ 13
(B) 4Ty T, (B) 2 4T] T2
5 Nkll'l (Tl * T2]2 5 N]{]I‘l (TT * T2)2
© 3 4T,T, 5 9 4T T,
Nk [H+ T 3 Nkml[ T+
@) 3 T L B TT;
42. The relation between the dielectric  42. WEYT feeris (E) 3iR féreg ()&
constant (E) and the electric susceptibility 1 F Hay =) formy ST €
(t.) is written as :
(A) E=1+4 (A) E=1++4
(B) E=1-4 (B) E=1-4
© E=+ © E=A
1
1 (D) E=
D) E=- T
( ) .l.é e
SPACE FOR ROUGH WORK / % % % fordt we
21 Set - A
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43.  The Stern-Gerlach experiment confirms 43 -t W gfte e &
that :
(A) Orbital magnetic moment as well as (A) =altT grary el e ot g
angular momentum has discrete fewrie am w )
values.
(B) Orbital magnetic moment is (B) waita qewia sl wnfeg & oy
quantised but angular momentum HIViTa Ha Fanfegy @ &)
is not quantised. |
(C) Both orbital magnetic moment and (C) Fafta grmits st ik et i
orbital angular momentum have e ST % 0 ot | 2 e ¥
any values.
(D) None of the above. (D) W $iE 76 |
44 The Operational Amplifier can be used 44, 7 TRgsii 5 e F & fow smotere
to implement the circuits of : Tt H IR EIRET -
(A) bistable multi-vibrator (A) fefeufys
(B) astable multi-vibrator (B) T=afem aga:fﬁa
(C) monostable multi-vibrator (C) unfeufas sgahfa
(D)  all options (A), (B) and (C) (D) it faweq (), (B) 3k ()
R
45. When two spin % particles with spins 45. w9 3T fem u» Fu, fogm s; = 0"15- agl
h R A :
51=“15 and 32=0'2—2- add up, the SZ=GQE%WW%%H}_&&®E@
values of ;> 0. [,2 for triplet and singlets THrere % e gl :;:; &1 | B -
are
(A) 1 for triplet, 0 for singlet (A) gz & foag 1, i % farg o
(B)  —3 for triplet, 1 for singlet (B) iz & fory -3, foirdre % form 1
(€) 0 for triplet, 1 for singlet (€ P FWI| 0, fomere & e 1
(D) None of the above (D) 3= # 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):
Ionic crystal are the good insulator of heat FE A AR | TR T W st
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 WY Hem § e
generated at higher temperatures. W1 UF 9w e a2
(A) Both (A) and (R) are true (A) (A) 3R (R) 3 Tt ¥
(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

within the potential shape is :

\%

(A) Exponential potential well ‘ r

Square well potential > r

-Vp/e

Vv
b
(C) Yukawa well potential \ i /:Vo/re

(D) Square well potential

(B)

|

favg smaR
?: -

48,

ﬂﬁsﬁwuﬁgﬁﬁaw

49, qﬁmqa‘vﬁm:m@'a:fma‘hia

49. If A and V represent the forward and
backward difference operators, frefm & & @ (1+4)~1=
respectively then (1+4)~1=
(A) A+V (A) A+v
(B) A-v (B) A-vV
€ 1-4A € 1-A |
(D) 1-v (D) 1-v
SPACE FOR ROUGH WORK / 1% &1 & m W
j I
|
Set - A 24
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with the Opposite Phase
(C) Vibrate with different frequency
but with the same phase

(D) Vibrate wish Same frequency anq
with same o Opposite phase

51. A-1 of the 8iven square matrix A,

12 -

T 1k (using Cayley Hamilton
X a8 =3
theorem),

[2

1
(A) 1
1

N O =

PO | =
Il—l o

[2 13
102
14 <2 1

(B)

N | =

- 4 4 _4
-2 =1 3

©

| =

2 yznl © ol

B 1

1.1 9

|

4 =2 1

W | :

ﬁm:
@hyﬁm%ma?ﬁw
WWW%W&
% wry quH
6T Far
aﬂ?mﬁammﬁvﬁa
H9 ) 2
2 =D
1 1WAt
3 .1
% ITER

SPACE FOR ROUGH WORK / 1% & & fodr sy
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63. The Hamiltonian for a IDlinear harmonic  63. 1D g anad ATF F form Sfreeifa
2
oscillator is given by H= ;.)‘;1_ + -21— I.'l‘u:z:zq2 (Hhd/ Fetteh
2
1 |
H= —éEm— + 5 mw2q2 (notation/ a7¢f Hr‘é ?) wrerwsn g ﬁaﬁﬁz\q q T
symbols have usual meaning). The phase p 1 dAgifer wy @ EYTATT
i
Space coordinates q and p are q= Vg MQ P=V2Pmw cosQ @
transformed to new phase space EWTWWPWQﬁﬁ%ﬁWﬁH
coordinates P and Q by the canonical o T @ 59 STER HHiR Hiefféiey
transformations g = ,/—Ii% sin Q, ﬁﬂﬁf%%ﬁ?@ﬁmmaﬁ:
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 ©) Q=aw,P=0
(D) Q=w,P=1 (D) Q=w,P=1
SPACE FOR ROUGH WORK / T% & % forg W
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of an ork;
Momentum 1, o, 1% ?r 1tal angy]ay
® [Ls=
© [Lsj=2

(D) [L, s)=p2

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

© [s=h

(D) [L Sj=#2

ol Tr——

56. The ratio of the pari
parity of p electron to that 56. Fofty 3
of an @-particle with tota] - 'ﬂﬁ‘n} _4%- q p—i’.@ﬁgﬁ &1
angular - Ft ¥id 5
MmmMj=4 is : I :
i (A) +1
1 ® -1
@ 0 © o
D) = D) o
57.  The phase and group velocities vpando, 57, 511 keV 7ifest st #1 ww g@TlT @5
of the de-Broglie waves of an electron J-sie T & Wrewen sk THE o Up 3R
whose kinetic energy is 511 keV are : z:g'g :
2 V3 N s
(A) vg= 5 e (A) 7 N badd e
\B_ B B Uy = £C, Uy = —C“'-‘
(B) vg = ?C, Up = 2_\/5 ( ) g & P 2\/5
NE 2
2 J, = — = —=C
© %= G0 T L b
V3
Jg_ & D v, = —¢, 0 =\/§C
(D) ,ags_z_c,ap— 3c (D) g 2 P |

Eﬁgﬁ FOR;(:)TJGH WORK / 1% @& & fo s

9210/ TFU-PHY/ELG-II
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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 T F 3fg wet

gl

(B) 7= %t % # o e iy 5
T W, F FT Hea v 2

(€)  Number of particles increase in ©) = o s & 3 a9HH T ey
lower energy levels at high SRR e e 55 3G &t €
temperatures and low pressures.

(D) Number of particles decrease in (D) ™= =it &/ & ss1 arqum T 3
lower energy levels at high =1 T W i e wedt ¥
temperatures and low pressures,

68. If the microprocessor 8085 executes the  68. I AEEIYEE 8085, frefafas v

following assembly program, s freafed s g,

MVI D, 00H MVI D, 00H

XX: DCR D XX: DCR D

B XX P X%
|
|

How many times the loop is executed 2 @t fohe o o e g 82

(A) 255 (A) 255

(B) 256 (B) 256

© 512 (© 512

(D) 000 (D) 000

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

harmonic oscillator is given as :

V()

(A)

(B)

©

(D)

E2=Ehw
2
fiw 5
Ec = —,E; = ~ho,
& Tghlig
9
by = “how
*"

E;= ho, E;=3ho, E,=5/w

E(P_’ El Zhw’
4 4

Eg

11
Ez = Zh(’)

61.

62.

#HEE OP-AMP (Hf#]
forsToren o g s € -

(A) *9el 3 3TeH of

% wad®) &1

SEICI]

(B) e v ffa
(C) (A) 3R (B) I
(D) (A) 3TR (B) i

s AY T oo i Yy e wR,
e g
] /
Vi(x) .
E>V { BE<V
I o IT
O > 1
g od T
(A) Eg = Aﬁw, E; = Sho,
1
E2 = —E—ﬁ(ﬂ
hw 5
= _:E =rill ’
(B) EG 3 1 Zhw
5
E, = 2hm
(C) Eg= hw, E;=3hw,|E,=5ho
hw 7
@ Bo= 0By = g,
11
E2 = Ihw

SPACE FOR ROUGH WORK / T% &4 & o wrg
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71. Match the following :

71.

ﬁﬂﬁgﬁﬁafﬁﬂﬁq:

Column - A Column - B ’Fﬂ"l-I—Af WY - B
(y-ray transitions)  (Possible (y-¥ HehHT ) l ( waifiras g qor
multipolarities | H9E agyEtT )
and the most
intense one) :
@) 3~ 5 ot @ EyM3yE,M,E, (a 3 ~3 2% | @  E, My E, M, Eg,
M, with E, being M,, & E, da gt
+ g e |
(b) % =P % (i) E1.z M,, E3,.M4, E; (b) %+ =5 %+ (,_1) Ey, My, Ey, M, Ey,
Lo xlmity | v daemt
@ % ->¥% @ E,ME, M. @ % > ) BwM, Ey M;,
with E, being W&l E, 5 g &
intense
@ %" > 7" () B onlyandisalso @ % -7 (v) ¥awE, s
intense
@ B (© @ @ B © @
(A) @) @ @ (v (A) @) @ @ (v
B 6 @) @) ) B @ ) @) )
© ) @) @@ @ © @ @ @ @
© @ O @ G @ @ O ® G
SPACE FOR ROUGH WORK / T% %1 % fory m@
Set - A
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64.

65.

66.

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

X : 3 2 5 )
T S (R S
1s 2

(A) 3x2-6x+12

(B) 3x2+6x—12

(C) —3x2+6x+12
(D) —3x%2-6x+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 net possible ?
50 — 2ds/z
zds,rz - 2P1f2
2dy)y - *s1)2

2 2
Py2 = “s12

64.

65.

66.

TS SAETH 3 & 3w 9, e g o

el f(x) B :

(A)
(B)
(©
(D)

3x2—6x+12
3x2+6x—12
—3x246x+12

—3x21t6x+12

S9-2EA=ET §9H 9ihar & amd o &g
0 = "o Mifas =9 § el g 22

(A) i THfie

(B)

ey fufte

(C) Wam wwie
(D) arfae 3-fonfty wwfe

A T |

(A) *fp 2

2
d3r;2 =

(B)

He TEr & ?
ds/o

2
? P12

2 2
(&) d3z - 7815

2 2
(D) “pyz2 ¢ “s12

SPACE FOR ROUGH WORK / T& & & fod se
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74.  The gain of the following OP Amp circuit 71 3119 0 (OP Amp)afces % @wet (7)
is: gl ;
R, Ry
Rl T Yy %R‘&"""
—o Vout Vin ; © Vout
Rz + Ry + 2R3
A o2y 4
(A) | R,
[ R3Ry ; RsRL
Ra+ R, 2 Ry bR, 2
(B) - (B)
: Ry J R’
[_RoRy o ] [_RoRy
3 ; —+R
© -|Ra+Ry © -|Ra+Ry SJ
3 RI | £ R]
= Rz +R3] _I-R' +R3:]
o o {55
75. The equation sinx=(x—1)2+0.5 has : ey sinéx=(:r— 12+05¥ :
(A) no real roots (A) Hlﬁﬁllﬁﬁ e 7 &
(B) one real root (B) T anfeas gor
(C) two real roots (©) oo 7w €
(D) infinitely many real roots (D) eFa Refaw o €
SPACE FOR ROUGH WORK / T% #rd & fordt s
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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

(©) Oand mat;
(D) 0and 0

Which of the following statement is not
true ?

(A) An equation of state is capable of
exhibiting the phenomenon of
phase transition.

In the phase transition of second
kind, the state of the body changes
continuously.

(B)

(C) Transition of non-ferromagnetic
state to the ferromagnetic state is a
transition of second kind.

The

non-ferromagnetic

(D) transition from

state to
ferromagnetic state is not associated

with any kind of change in the
symmetry of the lattice.

69.

70.

Hed S, S F 3
3 7 fag

S el 9T TR e fee T
& WY B HEET FRAfee

e § <9 T €1 S Hed u% wee

%H § q9

wrad/s H T

AT WS F T
afen S # x(t
oo & e ¢
o [yt T A

(A) ak 3
B) ak 3R
(C) 03 4
(D) o030

1 s fraa wiviig ==
Y, THE afew -y BN-
e YE T ¥ % o feufa
)=at£'@ﬁmw%ﬁﬁ(a
I R) | THFUHS AN S
FAY: (inm/s) B :

N A
ak — matj

Fa

A -
ak + watj

N

atj

= FyE 8 ¥ P Td T R

(A) T STIET 1 THHI JTEET HhH0T
%1 qfteeT ! 29 H Taw ¥

(B)

©

fedg R & weeen gwam §, fife
=1 feufa e sfiafda 2t 21

(D)

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 A SR 98] ‘a’ U feepiss & &
constant, is : |
(A) =6 @ 26
: |
® (%) ® (%)
© £ © £
©) £(%) ® 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, R I FrIHT &, SIS r > R 99H9fae
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) - fr (B) 1/r |
© 12 © 2 |
(D) 1/r2 (D) 1/12

54. A particle is scattered by a spherically 54, u% TieTET H’Hﬁil?r favm & w6 w0 famy
symmetric potential. In the centre of mass TR B T &% T T Fu 35y
(CM) frame the wave function of the TETHTT = Ac'kz & w7l k Tén Tfew qen
incoming particle is §= Ae'k? where & is A T
the wave vector and A is constant.

The differential scattering cross section in CM %\ # ﬁl‘i}(’@ﬁ‘ TR ST F12 ¥
CM frame is : !
2 | 2
(4) o(0) = AP -'il‘-:-’z)'_ (A) o) = 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:;U £ ®)
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7Z.

73.

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 + A

(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 cm

72.

73,

H1E w1 foret 9@ F yuE ¥ nfeme § 5@
whwn TAfe § fer gt fag &t o sremn
fog 4 g 91 w1 %1 39 fer fag
HIEREA FATETR [ % gt fag % &9 4
fo mn %1 L go fog % - wor
PO AT &1 AL, L, L, F FERE
sefi %1 foon § 3o emgs ¥ e § .
1 foehifia & 2

(A) ¥EAL,

(B) FEL,+L, L

© %@ [12 + 12 +12

(D) 39ea H gt

10 cm 1€ T SEAFR O MEE F TE,,
A & WY 2.5 GHz foa & faw mée
TR B

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

(D) 20 cm
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58. A neutron at rest decays into a proton 58,
with a decay energy Q.. The maximum

kinetic energy of the residual proton is :

Qﬁ+ 2mee2 QL

Q3+ 2mee?

(A) zmpez (A) | zlnpez
Q2 Q2
4m§ Qﬁ et + 5 18 fJ:;mE Qﬁ et + Qn
S e (€ 51y =

(D) mpez(Qﬁ +2meean)

. _ |
59. Value of the integral Jlixx when 59. =R ﬂﬁTll?’ﬁ ¥ WY g fm A yeifeg
L
evaluated with Trapezoidal rule with four : 1 A o
intervals is : ;
(A) 1.115 (A) 1.115
(B) 2.115 (B) 2.1515
(©) 3.000 (©) 3.000
(D) Zero (D) =
60.  Which of the following Poisson Bracket 60. frfafas 4 @ w19 a I ST
is non vanishing ? :ﬁ';lhéﬁﬁTL‘l ??
(4) (@q) (4) (gq)
(B) (p; P) B) (py 1:3;')
(©) (g p)ifi=j © (4 p) AR =]
| el &
D) (g, p)ifi=j @) (g, pr} afei=;
SPACE FOR ROUGH WORK / 7% %14 % forg WE
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76.

77.

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 :

(@) djp=1.99A

(b) dy;p=159A

() for second order diffraction
B=sin"1 (0.357)

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

Choose the correct answer :

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

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

(C) (b) and (c) are true

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

(d)

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

__”—
i | Cl 2
ko g} e
G G
GGy
(A) A
C,C
C1 + C3
C4Cy
© s 4G
(D) C+C+Cy

76.

g F9ae (11 0) F fog ®° a=2.814A
T W TR fFed F 5 A=071A
T & fon X-fafe foads &1 we
B ®, 9 -

(@) dyp=199A
(b) d;yp=159A
() fegdta wife
8=sin~1 (0.357)
fgdta  wife
8=sin"1 (0.5)
F’@'Wﬁﬁ:
(A) @ @p)FaE
(B) (2 W () ¥AE
© ® @(C)gf
(D) (b) W& (d) ¥ €

L |

fasds % fau

L |

(d) faads & feag

S o fa
HHITGET &1 Sire T
Ui, C =

™R C,C3RC,
¥1 132 % 9 qumEt

(4)

@]
ro

3
e

(B)

GGl
Cz + C;

C,+C,+Cy

©
(D)

ok
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B e i ,
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. 37fe 3ot fAwm =1 teeifagy =t
E 2
P i
H = ~— +v(q), value of (p,(p,H)) is : H= %{ V(@) B T A, (p,(p,H)
1A B
(A) Zero (A) =
(B) One (B) T
0%y 22y
@ of ©
(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 ¥ TY TeHA =R F W1 FEA

neutron moving with 100 keV is : K# e

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

82. Bragg's peaks does not appear for the 82. bec fFed §, [wae/ gHae fo 8m %

plane(s) in a bec crystal : fYra wehe TE o ®
() (110) (a) (110)

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

(9 (111) () (11)

(d) (220) (d) (220)
Which are true ? FA AT R ?

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

SPACE FOR ROUGH WORK / T% & & fory s

9210/TFU-PHY/ELG-II 39 Set- A




83. Assertion (A) : 83. aferye (A) f
4 level laser system is better than 3 level 4-TT A ‘JFUTTE'ﬁ, 3-TH oSR Toelt |
laser system. qCREAME
Reason (R) : hIT (R) :
Stimulated emission and absorption EEREN | il Ill,a T W W Rt L faata
occurs simultaneously as long as the I @ %Wﬂﬂ?ﬁﬁaww EERILR
atoms are distributed on lower and upper T |19 "feq '@ﬁ g
level. |
(A) Both (A) and () are true and (R) is (A) (&) 71 (R) 3 5o ¥ T (R), (A)
the correct explanation of (A) &I Wl = § |
(B)  Both (A) and (R) are true, but (R) is (B) (A) 71 (R) & 5 ¥, W (R), (A)
not the correct explanation of (A) &1 WE = T R
(©) (A) s true, but (R) is false (©) (A) ¥4 &, T (R) e &
(D) (A) is false, but (R) is true (D) (A) naa% T (R) 99 B
84. Alpha particle and hydrogen atom  84. Wew T SR TGS W] fe
respectively follow the following HifeTet #7 ERETU EXG % s
statistics ;
(A) Bose - Einstein, Fermi - Dirac (A) I - TR, wH - for
(B) Bose - Einstein, Bose - Einstein (B) I - MERTEH, 919 - R
(€) Fermi - Dirac, Fermi - Dirac (C) Wil - fete, wrff - fele
(D) Fermi - Dirac, Bose - Einstein (D) WA - o, 919 - ey
SPACE FOR ROUGH WORK / T% %13 % forgy e
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B5.

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)

(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)
(B)
©

pA = 1
pA3>> 1
pA3<<1
(D) p=0

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

(A)
(B)

219 K
3.19 K
(C) 4K

(D) 412K

85,

86.

87.

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

T (R) :

AT =g S W S A S e
T 99 BT &)

(A) (A) 3R (R) 3 @& &1

(B) (A) Wét & W (R) Tomer ¥

(©) (A) 7 & T/ (R) wel 1

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

FTen F TN HE HifeTh H a5

s, e S fraamd e d 2

(A)
(B)
(©)
(D)

pAS >~ 1
pA3>>1
pA << 1

p=0

aaE, s f= o feefram sifeaa
(superfluid) i ToTerd i gviiar €, § -

(A)

(B)
©

219K
3.19 K
4 K

(D) 412 K

SPACE FOR ROUGH WORK / T% &8 & fodr se

9210/TFU-PHY/ELG-I1

41

Set - A




88. The output frequency of a Mod-12  88. Mod-12 % finfg A % 6 kHz &
counter is 6 kHz, its input frequency is : EREIREENIC il
(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. Wuelw (trapezoidal) fraw, ffrg o =7 et
polynomials of order : EeHEED! Tl T
(A) 1 A) 1 |
(B) 2 (B) 2
(C) 3 ). 3
(D) 4 (D) 4

90.  The a-decay of p,21 nuclei (intheground 99, Po* !0 e (Frerereen ) Fl &7, TIfes
state) is accompained by emission of two Fil 5.30 MeV & 4.50 MeV a1t o= &
groups of a-particles with kinetic energies 3 e F ST % WY g 2 1w &
530 MeV and 4.50 MeV. Following the SO & HRO G e Frsewen TS
emission of these particles the daughter Fafew mﬁwm?ﬁﬁam
nuclei are found in the ground and #mmﬁan@w’awﬁ@m:
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. 9T 99EE 9, iy iy 99 ), 39
temperature, the heat capacity (C,) of S &7 (C,) ﬁﬂlﬂﬁ W@ yRafda g & .
solid material varies as : ;
(A) T (A) T
(B) ‘T-2 (B) T-2
€ T-8° (€) - T8
(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
G =

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) g 3T T
(C) ooty Bff#t omrege 81 off wepen B ain

(D) 39§ § g+t

fodt wa % 3p, W F foy &=

g—ﬁﬁE'{%‘:

N =

(A)

M| w

(B)

©

RN Ny

(D)

AHAT (A) : TF siferas fomrl 3 Gt drew
F AR W W = F, 16 Ffe it w5
YT YA e U w2 i 9 argfig @t
Ed
T (R) : FH N, =16; i=7/2, e F 91
3 Y4, 1=3 %1
(A) (A) @1 (R) S @&t € 991 (R), (A) F7
FRE
(A) T, 9 (R) TE

(A) 7o (R) =T WET €, W (R), (A)
T FRU T B

(R) & &, utg (A) 7

(B)
©)

(D)
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95.

A straight conductor carrying a direct  95. UH WS wrew H i wrfl ) umy wanfeq 8
current 7 amperes makes a circular loop S ﬁﬁTﬂ'ﬂT{ U TR T4 1 famfop
as shown in the figure. The magnetic EF{'FT?I rﬁwﬁqﬁaw%%waﬁaﬂa
induction at the center of the circular loop ﬁTﬂT &
of radius r is :
(A) Zero (A)| =
(B) Infinity (B) | ®1q
i i
(©) Durr ©) 5
Kt | i
& e B 3=
96. At low temperature, the heat capacity C,  96. {951 awm w fireht HTg =T ST & o
of a metal is expressed as : G, =xT +aT?, B Q= xT +aT3 § =1 foham o ) =t
where T is absolute temperature, which T, fidey g & = 4 3 |1/49 W
is/are correct statements ? FYT i%/ 72
(@) xT and aT3 respectively represent (a) faftre sy C, % faT xT ag1 o3
electronic and phonon contribution SFAY: SR T B ANTEH Ty
to specific heat o #
() XxT and aT? respectively represent (b)  Fafer o % fag T ud o1 ELNE
phonon and electronic contribution WM e SHITE Frrer Ty
to specific heat |
(c) At lower T, electronic contribution (¢ FEamEEEw, SR AR, B
dominates over that of phonon ones AR % qebraer aifirs BIa 1
(d) At lower T, phonon contribution (d) =1 A, I AR S
dominates over that of electronic AR ¥ et stfa dar L
ones |
Choose the correct answer - Wl IR
(A) (a) and (b) (A) () =& (b)
(B) (a) and (c) (B) (a) & (c)
(©) (b)and (c) (©)  (b) T (c)
(D) (b) and (d) (D) (b) & (d)
SPACE FOR ROUGH WORK / 7% &4 % fory e
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97. The WKB approximation is valid when:  97.

Em

(A)

v
ox
2m (E —

V)72 >1

_ag
ax

(B)

[2m (E -~ V)Y?

v

ox

WKBW%‘I'@HI%,W

(A)
2m (E —

hm

v
Jx

v

aV
ox

(B)

[2m (E - V)3

>1

A
ox|

(©

N
ek

{2m E - V)}*?

Vv
Rmio
max

{2m E - V)]

aVv

ﬁmax

<1

(D)

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

m:

(A)

(B)

©

(D)

{2m € - V)}??

an adder
a subtractor
an integrator

the schmidt trigger

® me-

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

foan ST & -
(4) W
(B) fres o
(C) wwHFa® 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- -00o0-
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