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PHYSICAL SCIENCES - 11
aitfeer faam - 11
2
1.  Consider the Hamiltonian for a1D linear 1. H= E—n{ + %mwzqz g & i 1D e
harmonic oscillator is given by e S ¥ e AR I | (STl
2
H= PE +%mm2q2 (notation/symbols Herd /TdIeh % HH4 @f §) W TF A
have usual meaning) and another wed u(q, p, t) =log (p+immq)—iwt%(33?
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¢ D) 3¢
2.  Match the List - I and List - IL 2. HeR - I 3R gl - 11 %1 gafer s |
List - 1 List - II et - 1 g - 10
(Device) (Process) (|mEA) (wfewar)
(a) BJT (i) Population (a) 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) RIE dUE
voltage drees
Give the correct matching. Liakecieafeeicad
@ @® (© (@ @ [(b) () (d
A) @ @ @@ @) A) @ @) @) @)
® @ @ @ 0 B @ |G @ 0
© @) v @ @ © @) (v 6 @
(D) Gv) () (@) (i) D) () |6 @) ()
SPACE FOR ROUGH WORK / T & & fo@ s
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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.
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WY (A) : TIY Ut - S—

& I Bl T

THOT (R) : TRadeite g &, fagd &

I FAT € |

(A) (A) 3R (R) 31 7 ¥ 3l (R), (A) F
wé 21

(B) (A) m)ﬁﬂﬁ%ﬁr{m),m}ﬁ
Tt e A B

(©) (A) W@ 3 (R) Tem B

(D) (A) 7T 3R (R) ¥E1 ¥

4. Which of the following statement is frfafea 5 9 J;ﬁfT:l—I:ﬂ FY T € 7
incorrect ?
(A) The white dwarfs are stars which (A) Qﬂﬁﬁﬁmﬁm, st Juen, 9 =9
are much fainter, possess small I d91 CTpr\Eﬁ'T 1 B R |
diameter and are very dense. |
(B) A white dwarf is mass of Helium at (B) ¥a@ dM 'qlrm iy 3= A9H Ud
extremely high temperature and STel Fi‘ﬂalﬂ % Jaa fecitaw gemm
under external compression. gl
(C) White dwarf stars can have mass (C) ﬁaﬁmﬁmqj@a@,rws‘lm
larger than sun. gl ;
(D) 1.4xMass of the sun is the (D) 14x i gomH, ==ve fafie 2
Chandrashekhar Limit. |
5.  Which of the following equation is not frefefad & ”{? HIF-H1 GHIHTO Taga-
satisfied by magnetic field component of GaHE TN & &3 3ET9 % G I
electromagnetic waves ? & foran Siw ?
(A) dB.di=pgi (&) 4B.di=poi
|
e — - —
(B) VxB=pgJ B) VxB=pgJ
_-_> L
© v-B=0 © v.B=0
=% =3 =¥, 1 —
(D) ¥x J =peB (D) vx J =poB
!
SPACE FOR ROUGH WORK / T% & & ford g
Set - A © 921¢/TFU-PHY/ELG-II
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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.

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) 3¢,

dL

®)  3qg

©)

dL
@ ag,

6.
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m FHR F T TEHE, M ZA9H F
= €9 B W e @ R, S iy faa o
fegm mn ®) w=d o9 st 41 W H
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dL
(A) 34
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According to law of equipartition of
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Fl & AT e ¥ aer, fdt v

energy, the average energy associated FANET ¥ T Ueh AT F 7fa & |1y
with the motion of an atom along one TG 3T it kT BT 8, N WH[S %
coordinate is kT. Then the total energy of T 39 & T UH 9T G| HA HS 2l
a gram atom of solid consisting of
N atoms is :
(A) RT (A) RT
(B) 2RT (B) 2RT
(C) 3RT (©) 3ERT
(D) 4RT (D) 4RT
8.  Assertion (A) : HYUT (A) :
X-rays are not suitable to measure the X - Fepof, W%mﬁw%mw
energy of phonon. T
Reason (R) : RIT (R) :
X-rays photon’s energy are smaller than X-Toheol wrem s wm T, § FH
the energy of phonon. BRI R
(A) Both (A) and (R) are true (A) (A) 3R (R) 31 =t ¥
(B) (A) is true, but (R) is false (B) (A) 98 R 9ig (R) 7o ¥ |
(C) (A) is false, but (R) is true (C©) (A) T B 9 (R) T&1 &
(D) (A) and (R) both are false (D) (A) 3R (R) 3 o ¥
9. A point charge is placed at the centre of 5 (R) & = WA e 7y o fag
a dielectric sphere of Radius (R). The TS T TG SR ) e ¥ e fage O
Electric field potential (V) outside the a9 o(v) (B feem) .
sphere is (B is constant) :
B B
() - A 2
B B
®) 2 ®) 2
B B
© 3 © 3
(D) none of above (D) =g off 7
SPACE FOR ROUGH WORK / 7% T % fora SR
Set - A 9210/TFU-PHY/ELG-II
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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
(C) S=+2mEt-E,
(D) S=V2mEt+E,

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 :

Oy
(A) % ___’: 0 UJ

(B) o+ oo, = 2“,1-% |

<) a0, toge, = 0

[ 0
D) Bz[o 1]

10.

11

12.
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fordt ws fom ® nifqem, goomm m #1

HU W T FifSw |
FHERI SHAAF

Fe S BT : (t T R)

(A) S=.2mE,—Et

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

(D) S=vZmEt+E]

T RSS2 T
et fifaus

Tfq wfcsiy, 37 Y] {eeh ®9eon & fHa
efHeRIfTET % sfarid B wear ® ?

(A) e foe sera &

(B) T8l W= § weear &
(C) el sraftad-ita [ &

(D) <&l qw & S

fet=s 'ﬁ‘ﬁ;@ﬂ e T T B 2 feq

Frefafed & 9 =F-9 9@ €2

O 10
(A) U.x=|:0 o‘]

(B) oo, oo, = a0

(C) oo +a,a, =0

I 0
(D) B:{o I]
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13. A particle experiences coriolis force when 13, T & Hfiferg ae 9T AT § o

it is : 98 :

(A) Moving in a rotating frame in the (A) ot suivretier SFm  wifeer goi are
direction parallel to the rotation % AT fewn 7 |
axis.

(B) Moving in a rotating frame in same (B) UM 3% % Ui faen & sy 3ot
direction other than the one parallel fewn & guiweier S § wfemm
to the rotation axis.

(C) Rotating in a steady frame. (C) U e e wuiq )

(D) Rotating in a moving frame. (D) T Tifaeiier S H goi |

14. Match the List - I which is related to  14. HEHMH (wp) 8085 § Wraf+a Feft - 1

operations and List - Il concerning |l ¥ wrafa & F g - 0 F @
microprocessor (up) 8085, aferm wifsa
List - I List - II [t - 1 &t - 11
(@) INPUT (i) JP<address> (@) INPUT (i) JP<address>
(b) STACK (i) XRA A (b) STACK (i) XRA A
() LOGIC (i) PUSH PSW () LOGIC (i) PUSH PSW
(d) BRANCHING (iv) INFFH (d) BRANCHING (iv) INFFH
@ () () (q) @ (b)) (¢ (g
(A) () @) (@v) (i) (A) @ @) @) @
B) (i) @ @ (v) B @ 0 @ W
© O @) @) (v) © O G (@) (v
D) @v) @) @) (@) (D) () (@) @) ()

SPACE FOR ROUGH WORK / T% %14 % fodl e

Set- A 8 9210/TFU-PHY/ELG-II
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15. Which are correct statement(s) about the
Debye’s theory of specific heat ?

(a)

(b)

(©)

(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)

(c), (d) and (a)

(d), (a) and (b)

16. 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 3ea, along field

15.

16.

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

(a)

(b)

(©

(d)

(A)
(B)
(©)
(D)

39 =l gfaa

GET IT ON
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o fagia & tava =

RHifvas SeTd & Uh

Ty & T9H 9 S 2

N st
TFHFRAIGH

% 9 & & WY
Se® & fau s\ &

e Hieq 3N ' ¥

3N #Hieg H

efeehay 86l ®e 3ATH

i ae ufteri=Rite smgfal 2 &

e aaaE ¥

feru fafere o afiads

TH 2 & s I AT
< b

(a), (b) T (c

)
(b), (c) = (d)
(), (d) T (a)

(d), (a) T (b)

T BI3GIS qUATY 3 A &7 B, H @ T

®, 99 vom SRS e § eEgeH g
1 SRR 3ea, URHYN 1 TH T A
fya o e & forwm fre F @ e
g fafsa =& fean s g ?

(A) TR &S F GHAIGE 1 T e
o &% % farda-uwHiaT w1 U

(B)

(©)

FHeE
&5 & G I

71 Sk i ol STaend

(D) &7 % H 3eq,, TR T q veand
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17. If coherence time is 10~8 sec, the 17, afE HYIT 99 10~ Ve & @ Howaa

coherence length will be : SIS B

(A) 3em (A) 395

(B) 3m (B) 3

(C) 30 cm (C) 30 A
(D) 3x10m (D) 3x10% =i,

18. A mass m is falling freely under uniform 18. T9HM m THHEH oA & gHE § Hod ®Y

gravity. Its vertical position (i.e., height) ¥ fr Tlﬁ'f B THE Seaiuw feufy (STE)
is given by the coordinate z, and the z 9 T3 i & wen fafea wam p, &l z=0%
canonical momentum is p, . Take z=0as favs Hed (Ffy v (z)=0) T W&
the potential energy reference (i.e., T | g 5 3 HRO Ie9= w=Ror 7 Fordfey
V(2)=0). g is the absolute value of the A ¥ 39 Free & fog et § S-mn
acceleration due to gravity. The following 1 efaeeT Tefte §?
are the Hamilton’s equation of motion for
this system :
7 = — E_;_ ., = 7 = — BZ,. . =
(A) =z P 1 (A) z o P =mg
B :=Fp ——mg B =P p ~ _mg
SR - SN . 2a Pz oa
Z=2%,p,=-—m =25, p, =—
©) ey 8 (©) o Pz =—mg
= -—& = — ——P_..Z_ =
(D) 2 m=rtnpy g (D) 2=, p, =mg
SPACE FOR ROUGH WORK / % &Td & f&d v
Set - A 10 9210/TFU-PHY/ELG-II
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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) ZEPif;

3P, f2
® 32
3P, f;

© 3y

3P, f2

®) “sp

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

19.

20.

GET IT ON
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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) 3Pif;

©) %{“‘

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 EQl
domain will be proportional to : SR R
aA aA
A of (A) 7 2
a?A2 o?A?
B 2
(B) (az + m2)2 ®) (az e 0)2)
aA aA
© 7, G
A A
D) — 12) B
SPACE FOR ROUGH WORK / T% &t & fod 97e
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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 Tremn s, @ stiafies 3= TH o w5 H
in internal energy and external work are qfs %1 Haw ft & ey Sar a2
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 YR FX HEHal & 997 yow
refreshed every 20 ms, so that stored 20ms ¥, ﬁwmm%m#ﬁaa‘r@a
voltage does not fall below 0.5 V. If the 05 V& 9 7 9 w3 afe da &1 feer
cell has constant discharge current of fewmrst 0.1 pA &, ¥ Tt W wifiar
0.1 pA, the storage capacitance of a cell ?:
is:

(A) 4x10-6F (A) 4x10T6F
(B) 4x10-°F (B) 4x107°F
(C) 4x10-12F (C) 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 FAleh HILEAT T | HAFZ-T Q,Q,Q, H
frequency of output Q,Q,Q, will be : SArgfa et
T2 @ h @ Jo Qof— F’Lh Q; h Q Jo Qo

o Gl ko S G-k ok,
[ 2 (L1 —‘F j { 2 2*F 1 Qg (
(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
Set - A 12 9210/TFU-PHY/ELG-II
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24. TForavector potential A, VA= ‘%% g r%’ 24. wicw fava A[F fom, VK: _:—:r. '1%' %
where Q is a constant. The scalar SRl Q U feisr %1 sifew fava d(x, t) S
potential ¢(r, t) which makes A(r, t) AT 1 FART= A(r, t) S 8, 8
Lorentz gauge invariant is :
108 1.0
(8) 4mey (A amey [t
§ooo o 1
R o e
1 .Q 1 19
Q ey 2 ©) - T |F
! 1
O g E O 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 () TysmH WA
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 Icqfd
(©) LED (iii) Requiresthreshold  (¢) T&AE. €. (i) TOIERM $I 34 F
frequency of light fom 3gedt smgfa =
to produce STEYIehal 2l &
electron
(d) PMT (iv) Converts weak  (d) WAL (iv) JeS W Hhd Hl
light signal into T e Torera ware § sigar
electric current T
(@ () () (d @ B @ (@
(A) (@) @ @) (@) (A) (@) @@ @) (@)
(B) ) @@ @ @) (B) @@ @@ @ (v)
© @) @ @G () © (@ @ G (@v)
D) Gv) @ @) ) (D) (v) @) (@) (i)
SPACE FOR ROUGH WORK / 1% &l & fod e
9210/TFU-PHY/ELG-II 13 Set- A
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26. The ratio of thermal conductivity to 26,
electrical conductivity of a metal at a given TS I SRl 1 S for g | 7w
temperature is constant. This statement F fraq Heifug 32
corresponds to :

(A) Ingen Hauz law (A) T - 7= fafy
(B) Searle’s law (B) Tameht fafy
@
(C) Planck’s law (C) i fafy
|
(D) Widemann-Franz (D) Eﬁsﬂn i

27. The O/P of the circuit shown in the 27. frafafes fas 4§ zufe T 9y # O/P

following figure is equal to : T R

A \. A I \)

B g G Ly, o
) 0 A o
®) 1 ® 1 |

< ! 5.

(C) AB+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 WeT sin ax F T et sifqler =7
corresponding to the eigen function HETH °9H r25 Tl o HHA 1 hifg -
sin . The value of a is :

(A) 25 (A) 25
(B) 52 (B) 52
(€) =52 © =52
(D) 5 (D) 5
SPACE FOR ROUGH WORK / 7% %W & for wg
Set - A 14 9210/TFU-PHY/ELG-II
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The correct match for List - 1 and
List - Il is :

List - I List - II

2000 | Q__Ql
R . ) . .
100000 000003 (i) Stimulated

emission

2000 | © _Qhpy
—sphgg B "‘:12 (ii) Self

100000

emission

2000 QOO0
e hvyp (iii) Pumping

— o, Excited State :f:t:smble
g, (iv) Absorption

———p

hy—=-=r ). ] Ey

(@ () () (@

(A) @ @ @v) (@)

(B) @ @) (@) (v)

© @ Gv) @ ()

D) @) @) (@) ()

T - 1 S it -

2000 {0 O
100000{0000)

S

—

GET IT ON
Google Play

11 &1 §él 5

et - 11
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30. Match the following Lists related with 30, 8085 @ Tt e gfed = gt

8085 : Hiferg
List - I List - II el - 1 et - 11
(a) MOV A, B ()  Logical Group () MOV A, B () dwRi® e
(b) JNC <Address> (i) Data Transfer (b) JNC <Address> (i) ¥ Zigw wqg
Group
(0 ANAB (i) Arithmetic (© ANAB (i) ST e
Group
(d ADDC (iv) Branching Group  (d) ADD C (iv) ¥ e
@ () (9 (4 @ ) (o ()
(A (v) () ) () (A) @Gy) () () (i)
(B) @) @v) @) (i) (B) () @v) @) (i)
© @ @ (@) () © @ @ @Gv) (i)
(D) @) @) @ (v (D) @) (@) @) (v)

31.  Abullet fired at the target has probability 31, ot @& T e et} gt SR & forgad I

of%thatitwﬂll:ﬁtthebullseye.After maﬁqﬁaﬁmﬁméﬁ,wmﬁ}aﬁ
firing sixth bullet, the probability that S % IR S A e 1 gew o w
exactly two bullets had hit the bulls eye T T Wi arit

?I';eat the firing events as independent] [T S % 72 =t ey 7 e ]

(A) 0.246 (A) 0.246

(B) 05 (B) 0.5

(C) 0.345 (C) 0.345

(D) 0.166 (D) 0.166

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

Set - A 16 9210/TFU-PHY/ELG-II
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32.  The solution of the differentia] €quation 32, iy v Y=1Wy=1% WY srmerig
3y

d. + y =gzt with the boundary ity xg—‘z +ty=we &1
X x
condition that y=1latx=1is:
(A) y=5x4_4 (A) y=5x4_4
4 4
x 4x X 4y
(B) y s 5 (B) v k-
Lt g &t g
D e B EaE 5%
4 4
X 4 x 4
(D) 4 5 Sx (D) y 5 5x

N3, Simpson’s rule is used to evaluate the 33. Uuwe —giii_x_ € H = -;_ F e

1+ 32
mtegTﬂszdx ifh:lisused'ﬂ‘e“ ﬁw%mnﬁvﬁwﬁaaﬁmm?ﬁ
1+ x? 2
the value of integral js : TR =7 17 .
Yo log 2 (A) log2

® 1 B Y%

()l © %o
710 ®) Ao

SPACE FOR ROUGH WORK / T = & o g

210/TFU-PHY/ELG-II 17 Set - A
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34. The electric field of an electromagnetic 34, FHT BTHN ¥ de-wia T o

wave in free space is given by, -

&9 E = E, sin(t - kz)a, R feam T

—¥ o A =R

E = E;sin(wt - kz)a,, where o is €1 SRl o JEf, kT whew a9 a Y-8
frequency, k is wave vector and a, is unit & HTd T Wiew &1 7@ gawa i B
vector along y-axis. Then the magnitude gfeemor feam s

of the magnetic field B is given by :

| s
(A) - &_li sin (mt—kz);# (A) i— Eli sin (mt—kz)au
w ' - ® '
|
B - -Eo—k cos (mt~kz)2x (B) — EQE cos (wt—kz)::x
w | w
A A
(C) - lﬁi—k sin (ot—kz)ay 1 8 Ef_);li sin (wt—kz)ay
| A
D) - %:— sin (mt—kz)gy (D) |~ lj% sin (wt—kz)ay

35. The dispersion relation for an 35. fedt frag e § dga-gEwE T %

electromagnetic wave in a certain medium foTT wohivia sy 1 w3 =ak2+ C 7 fem_-
is given by w?=aK2+C, where a and C T R, W o = sngfa B, K afew gawor Ey
are constants, o is frequency and K is TRET R T & SR C feris ¥ | g et
magnitude of propagation vector. The =1 T F Hifew |
velocity of energy propagation is :

2aK 2aK
OB Wiz

5. e
(B) 3‘”2 (B) sz

3aK 3aK
© 33 © 72

[0} @
© 3 @) e

SPACE FOR ROUGH WORK / % &4 % fordr wmrg
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36. The leading germ in Laurent expansmn 36. z(1~z.)
of f(2) A ound z=018 @gﬁﬁﬂﬁ @mﬂﬁqﬁ%:
2 1 S z)
1
1 —
(A) 'Z-g A A
1
1 sl
® 7 ® 7
1
(©) }- © %
D) 1 D) 1
37. The probability of finding @ linear  37. zq& T FEEEa g F st FE@®
harmonic oscillator within its classical o afjEd aa® EIG w3 F gzl 2
limitis
_ (A) 50% (A) PO%
'i-_‘_ (B) 84% (:B) 84 %
(C) 16% (C) |16%
(D) Zero (D) =
" 38. If interrupt and Request for Direct 38. qﬁg\qﬁeﬁqﬁ@q (DMA)EWE‘?-{‘E
Memory Access (DMA) occut 3 & T T Y TS &, @
simultaneously, then the gequence of Eoc | (servicing) 1 FH 2m
gervicing would be :
(A) DMA, Interrupt (A) DMA, &=
() Interrupt DMA B T DMA
©) System gets blocked © 5 At 2 Sl z
(D) Both are rejected (D) 2Mi f ksl 4
SPACE FOR ROUGH WORK / TR g A
- 9210/1“FU-PHY/ELG-11 19
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he -re,[atio]!
& . h'VE'e 5
ietent Venp, . Stein 4 anq p 30
NG Hpp ..
T s 554‘%}@-% .
. ey, \
A 5{1\]&* 873']?1/]‘?? m%’?%?? o
12 } ol
2 _ 87h,3
Bhia2s B
Ay 3
(B) ‘é"“* = “"-E..,é___ A]z I c3
12 8mhys, (B) i g
12 S7hy},
A 8mhy? 3
b 12 Aivs B | 8y
© 5 (/RT3 © 2= TR
(D) None of above

(D) F‘?ﬁaaﬁ@aﬁgq-gf

0. FHo (4
The Maximym Memoyry Microprocessoy ATy 8085 32K 152y dus ol
8085 can intergace 32 K bytes T FY gy gl

Reason (R) : FROT (R)

The Size(width) of Address byg i 14 BITs, USH 59 3 SR 16 BITs

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

(A) (A) sk (R) 31 wet &,
(B) (A) is trye, but (R) is false,

B (A) 7 8wy (R) Trera
(©)

(A) is false, byt (R) is true.

©) (A) Tom g T (R) &
(D) Both (A) and (R) are false.

—

(D) (A) siiz (R) T T

20 9210/TFU-PHY/ELG-11
Set- A |
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41.  Each of two isolated subsystems, A and 41, feery S & S o Iue A e B&

B of fixed volume, contains N identical T, 7@ P W, N weam

monatomic gas molecules at pressure P. 9 Aleygen §1 A 941 B % WA e
The temperature of A ang B are T, and T, T, %) 3 sudsi =) S e A
T, respectively. The two subsystems are AT S R | oo w5 e § w
brought into thermal contact. At AS ¥ gfiad gy -

equilibrium, the change in entropy AS =

3 (T, + T,)° 3 (Ty + T,)°
2 3
3 I+ i% 3 7 + T
= L= 2 = Nkip [ + T
&3 Nkm[ 4T T, J | 3% "( aTyT, J
5 (T + T,)? 5 (i + T,)?
S e ( 4TyT, (€ 3k 4T|T,
3 Nk [ 12 3 Nkw|[ T+ T3
@) 3 T D). 2 TT;

42. The relation between the dielectric 42, W& e (E) 3iR férega ()&
constant (E) and the electric susceptibility & % Haiy ) feran s ¢ -
(1.) is written as :

(A) E=1+4 (A) E=1+4
(B) E=1-4 (B) E=1-+
© E=1, ©hiBsh
® E=1 o

SPACE FOR ROUGH WORK / T & & fod g

Set - A
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43.  The Stern-Gerlach experiment confirms 43 Aol Hﬂ‘FTi e e s

that : :

(A) Orbital magnetic moment as well as (A) Heig ﬁ'ﬁlhﬂ'q et AR ity w3
angular momentum has discrete femtz Wﬁ 9 € |
values.

(B) Orbital magnetic moment is (B) el sz el s & wiy
quantised but angular momentum ity 'ﬂaﬂ FaIfeda &
is not quantised.

(C)  Both orbital magnetic moment and (C) ey ﬂ’-‘@l‘ﬁlﬁﬂ Y 3R FaE Fviy
orbital angular momentum have e St ﬁ? FIE f 7 & W gl
any values. |

(D) None of the above. (D) 9= Eh’[ﬁi:lﬁl

44. The Operational Amplifier can be used 44, 9 SRy I 7{!’(1 FA & fau atyme
to implement the circuits of : mmwm S HahaT 8 ?

(A) bistable multi-vibrator (A) fefeufes TgH

(B) astable multi-vibrator (B) w=afem agmﬁra

(C) monostable multi-vibrator (C) u=feufas éga:ﬁqa

(D) all options (A), (B) and (C) (D) w4t famew (4), (B) =ik ()

h
45. When two spin % particles with spins 45. w9 7 fom u» Fu, fogg s; = 0’-15 aUr
& 0 2 h .

51 =015 and = 925 add up, the = é:mﬁrﬁa@ﬁ%,a‘nﬁ@zqa

values of ;> 0. [,,2 for triplet and singlets THrere % fere P b_';; &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) F<ie o foar - 3, fifrdre % for 1

181 e
(C) 0 for triplet, 1 for singlet (€ P fer o, favere % for 1
(D) None of the above (D) Wi # J Eh’é il
SPACE FOR ROUGH WORK / 7% &2 % fogy T
Set - A 22 9210/TFU-PHY/ELG-II
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46. Which of the foIlowing wave function

can be solutions of Schrédinger equation
for all values of x ?

(A) ¥=A secx
(B) ¥=A tanx
(©) W=Aex?
(D) ¥=Ae—*?
47. 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.

GET IT ON
Google Play

x%ﬂ“ﬁ‘:ﬂﬁf
T Her
??

fere freafefiaa 9 @ -
THIEH T & & G

(A) ¥

Il

A secx

¥ =A tanx

(B)

(C) ¥=Aed

I

(D) W=Ae-
HAT (A) :

FE A AR | TR T W st
fﬁa—eawmmmﬂs’rm%l

/T (R) :

S THH W 31y g §
%1 UF I G Wi a2

i getagi]

(A) (A) &R (R) 3 Tet &

(B) (A) Wét &, Wg (R) 7era &

(©) (A) o &, (WY (R) & 2

(D) (A) 3R (R) @ e &

SPACE FOR ROUGH WORK / T% ®rd % forr ELT
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48. The correct matching pair of potential
within the potential shape is :

\%

(A) Exponential potential well ‘ r

(B) Square well potential : r

-Vp/e

A"
b
(C) Yukawa well potential \ ‘ /:VD;E

; b
(D) Square well potential = 2w

49. If A and V represent the forward and

backward difference

respectively then (1+A4)~1=

operators,

GET IT ON
Google Play

48. ﬁwmﬁﬁﬂawwgﬁﬁaw
3. |

| v
(A) mmamfamaffq ’ T

| v
() = 9 fove %
(©) N 7 foer T{?TV{,}E

49. IT A UH vV & HHw: 3 T I A
frefmdddiar 1+a)-1-

(A) A+Vv (A) A+vV :
(B) A-V (B) A-v
© 1-4A © 1-a |
(D) 1-V ()l d =V
SPACE FOR ROUGH WORK / T% &4 3 fordt s
Set - A 9210/TFU-PHY/ELG-I1
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51.

with the Opposite Phase
€ Vit with diff
but with, the same

(D) Vibrate with same frequency and
with same o OpPposite phase

-._l -
of the given square matrix A,

1] is (using Cayley Hamilton

! R NS
j S |
S5 =1
theorem),
1r211
@) 3010
11 2
[2 -1 3
® -1 02
4 21
4 4 =4
(C) -1.—2 -1 3
iy
2 -1 1
1
® 1 2 -
1 =80

rent frequency

(©)

(D)

A ) |
-;-[u 1 OJ
$=- -
[9% -9 3
T\ gy
_4 = |

!

-2 -1
RIS

W | =

2 -1

1 -1

|

W

3

4
Y4 o dy
1 2

GET ITON
Google Play

1.
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63. The Hamiltonian for a IDlinear harmonic ~ 63. 1D ! Ed eTF F fou faeeifrm
|
| l2
oscillator is given by H =| !:;;1— * %— mmzq2 (Hhd/ eteh W
2
1 i a
H= “21.2311_ 4 = me?q? (notation/ a7ef Efliﬁ %) waen gofe HIATETZH g 7o
symbols have usual meaning). The phase p ®1 Hgifes T ® ®YIO
!
2P .
Space coordinates q and p are q= = SinQ, p=v2Pmw cosQ g
transformed to new phase space WﬁWWFWQﬂﬁ%&WﬁH
coordinates P and Q by the canonical T e & 5g i STER HHi Hiefféiey
[2P
transformations q= o Sin Q Hﬁﬂﬁ‘%%ﬁ@ﬁmméﬁ :
P=+v2Pmw cos Q. The Hamiltonian
equations of motion for the new phase '
space coordinates are : '
(A) Q=-0,P=0 (A) Q=-w,P=0
|
(B) Q=0,P=0 (B) Q=0,P=0
|
© Q=w,P=0 © Q=o,P=0
(D) Q=w,P=1 (D) Q=w,P=1
SPACE FOR ROUGH WORK / 1% 13 & fordr s
Set - A 30 9210/TFU-PHY/ELG-11
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56.

57.

of :
Momentym, 1 e Sp;: ;'rbltal' angular
B [L 5=
a0 81

(D) [L, S]=42

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

(A)
(B)
€ o
D) «

+1

=ik

The phase and group velocities vp and v,
of the de-Broglie waves of an electron
whose kinetic energy is 511 keV are :

2 V3
(A) [1g = ﬁc,vp = el

N3
(B) %=75B=573

J3

2
O fs= > “ ' 305

\/§ - — 3C

(D) =%

l GET IT ON
Google Play

55. %mﬁwmﬁaqﬁ“#m%m

56.

5%

(4) IL s]=0
(B) [L, S]:I

© I[Ls]= _’E

(D) [L Sj=#2

T I F7 =4 5 gy PSRRI 3y
o= F} e 1 srm gy -

+1
=1

(4)
(B)
(C o
(D) e

511 keV Tfast F=if =1 ww HOE ARSI

ﬁ—aﬁaﬁ'aﬁﬁ%mmaﬂ?w%vpaﬁt
0 ¥ :
g
| 2 V3|
(A) vg = :Ec, vp = 5 ¢
3 o
®) . T g
V3 e 1)
(<) W= —i-c, Up = —\EL

(D) vg = %c, Ve = \/5(3

e
SPACE FOR ROUGH WORK / T% &4 & ol siTg
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67. In case of Bose - Einstein’s condensation :

(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.

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

(D) Number of particles decrease in

GET IT ON
Google Play

"

67.  Bose - Einstein’s S&t0r 3 A :

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

(B) 7= %t % # o e iy v
S W, F[ FT Hear v 2

©) T 59 R’ # s qrmE e f
S W R T gy d

(D) ﬁmmwﬁﬁwwﬁn

lower energy levels at high 741 g w :E“ﬁ ! T v ¥
temperatures and low pressures, :
|
68. If the microprocessor 8085 executes the  68. A AEFIYEE Eii085, frefafas v
following assembly program, s fremfeg T=I~TJ.?I7‘ 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 at foFe o) o9 Foroarfig g 872
(A) 255 (A) 255
(B) 256 (B) 256
©) 512 © 512
(D) 000 (D) 000 |
SPACE FOR ROUGH WORK / T% %14 & ford s |
|
Set- A 32 |
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61. The characteristics of an Ideal OP-AMP
(Operational Amplifier) includes :

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

62. The bound state energy levels of a half
harmonic oscillator is given as :

y
V(x) | /

E>V i E<V
I R ||

» X

P
=% hw,E; = “ho,
(A) EG /2 W El 3 w

Ds
Eg = —,E| = Sho,
@ S == =g

(C) Eg= ho, E;=3ho, E,=5hw

hw 7
=_“_‘rE o h’ ’
(B) Be=H =g

11
Er, = —hw
S

GET IT ON
Google Play

HEW OP-AMP (HfFaieas wad®) =i

forsroren o g S € -

(A) el 3Fd S Yfanen

(B) et ¥ ffa
(C) (A) 3R (B) S
(D) (A) 3R (B) 3

TE AY TF S i Yy e wR,

sHae fem T ¥ .
y :
Ve /
i BE<V
¢ 1T
0 > 1
(A) Eg = %hw, E; _Zh',(o,
B 2
11
BT
2% 3 W
ho 5
=__.rE =_h ’
(B) Eg B Tl
Ez—ghw
(C) Eg= hw, E;=3hw,|E,=5ho
hw 7
B = — E; = Hfiw,
(D) Ec 1 1 1 W
11
E2=Ihw
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71.  Match the following : 71. = ) gifam wif -
Column - A Column - B Ff‘l-r—A? WY - B
(y-ray transitions)  (Possible (y-Y Wewmor) (waiferss e qer
multipolarities 9T agyEtT )

and the most
intense one)

@) 3= 5 ot ()  Ey My E, M, B, @ 3 -2t ) EyM,E, M;, E,
M, with E, being | M,, & E, da g
intense %

G ) E E + ;o )
® % % @ EMEM, * B % % e e s M, E,,
with E1 being

intense | SRl E] T‘ﬁﬁ' @T‘ﬂ %
. - =l Al
© ¥ ->% @ BME, M, © J5 - ) @) EyMyE, M,
with E, being . SRIE,fwdme
intense

@ %" > 7" () B onlyandisalso @ % =% G &9 E, 3R ot st

intense |
@ B © (@ (a) (b) {c] (d)
(A&) G @ @ () (A) (i) (i) (E'o (iv)
® O @) @) @ B O @) @ @)
© @) @ @ © @ @ @ @
D) @) @ @) (i) ) @) @ @) (G

SPACE FOR ROUGH WORK / 7% %14 & ford e
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64. Using Lagrange’s interpolation formula,  64.

the function f(x) from the following
data :

IS T A F I, e T
el f(x) BT :

X : 3 2 3 . 5 3 2 1
fto : g 12 .15 f(x) A- Y12 25
187

(A) 3x2—6x+12 (A) 3x2-6x+12

(B) 3xZ+6x—12 (B) 3x2+6x—12

(C) —-3x2+6x+12 (C) —-3x2+6x+12

(D) —3x2—6x+12 (D) —3x216x+12

65. Inthe case of Bose - Einstein condensation ~ 65. SH-3T2=2Teq H9+4 fwan & umat § s
process, the condensation of Bose gas is 9 =1 goe Mifes &9 A frad g 2
physically takes place in :

(A) energy space (A) i wHfe

(B) phase space (B) ey {Hfte

(C) momentum space (C) Ham wHie

(D) real 3-dimensional space (D) arfae 3-fonfty wwfe

66. Which transition is not possible ? 66. HITH TFHHU H9a TE 2
(A) s — s (A) *fsp — ds)

(B) 2d3,r2 - 2Puz (B) zds,fz - 2pyn
(C) *dap - sy © Pdys + sy
@) *py2— sy (D) *pyz = sy
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74.  The gain of the following OP Amp circuit 74, e 319 T (OP Amp)9fay &1 =t (71)
is: gl .
R2 Rg RZ RS
AAAAN AMAAR AAAAA AAAAA
wryy yyyy | vy Yy
Ry, fR‘; Ry %R‘*
Vi —a— V; g S
m._wm—iED —0 Vout m._m_jﬁ> © Vout
Ry + Rg e D2Ba s | Ry + R2Ra
() - = 8) |- 4
: Ry ! 1
3 R3R4 ] R3R_4_
R3+R4 +R2 Ry +R4 R
B - (B) ,
= Rl ] | RI
[_RaRy | RoR4
+Rj — +Rg
3 Ry Y R4
Rz + R3 > Rgl + Rg
® _[ Ry ] ®) [ Ry :]
75. The equation sinx=(x—1)2+0.5 has : 75. HHtE sgi=(x—1)2+o.5 T
(A) no real roots (A) aﬂ?ﬁﬁ’? T T ®
(B) one real root (B) = Wﬁﬁrm" el 8
(C) two real roots © @ Efﬂ?lﬁ’m" e 8
(D) infinitely many real roots (D) eFa Refaw o €
SPACE FOR ROUGH WORK / T &t & fordt e
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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

the unit vector n= ?with a constant
angular speed w rad/s. The position
vector of particle is given in S by
r(t) = atz (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) Oand0

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

transition from

(D)
state to
ferromagnetic state is not associated

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

69.

70.

Hed S, 5 &<
3 7 fag

GET IT ON
Google Play

S el 9T TR e fee T
& WY T FEIT FSeI

e § <9 T €1 S Hed u% wee

%H § q9

wrad/s H T
AT WS H T

afewr s # 1(t]
oo & e ¢
o {qT T 9

ak iR
ak 3
03 o
030

(A)
(B)

©
(D)

1 s fraa wiviig ==
nu,ﬁlﬁﬁﬁw3=?§m-
e YE T ¥ % o feufa
)=at£'@ﬁmw%ﬁlﬁ(a
I E) | THFHUHS AN S
FAY: (inm/s) B :

ol Pl
ak — watj

Fa

A -
ak + watj

N

atj

= el § | BT W T 72

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

(B)

feda v & wewen dwqu § fie
=1 fefa e sfiafda 26 2

©

(D)
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52.  Iff{s) is the Laplace transform of fit), then 52, A £(s), f () F1 e wu=R ®, T f(at) F
Laplace transform of flat), where ‘a’ is a AT THRE S8 ‘o’ U o & B
constant, is : .

(A) =6 @ 26
1 1,
® (%) ® (%)
© £ © [
© £(%) ® f(%)

53. The Magnetic Field due to a long straight 53. Rf=n# Teh v Gl YRS 9T %
Current carrying conductor of radius R, I I R &, T >R B IGRIGED
when r > R is proportional to : (r is the & (ﬁﬁr'ﬂﬁﬁﬂ&{?{?ﬂ?ﬁ%ﬁﬁ-_ﬁﬁ
distance between the axis of the wire and LU I
point of intersect)

(A) r (4) x|
(B) 1/r (B) 1/r
C) r2 () 12 |
(D) 1/r2 (D) 1/12

54. A particle is scattered by a spherically 54, u% TieEy H’Hﬁll?r favm & w6 w0 famy
Symmetric potential. In the centre of mass TR | B FEH ¥ &% T ST 0 w5
(CM) frame the wave function of the TR t[!%Aeka% Sl k T A qer
incoming particle is §= Aelk? where k is A oo li
the wave vector and A is constant. |
The differential scattering cross section in CM %9 % fades gty T FR ®
CM frame is ; !

2 2
(A) o(6) = AP -'%?—' (A) o(0) = |AP ’LI(%)L
r _ r
(B) o(8)=|APf (6) (B) o(6)=|ARf (0)
©  o(0)=|f(®)] (C) o(0)= f @)
(D) o(®)=A| |£(®) (D) a(®)=|A] |f(@)|
SPACE FOR ROUGH WORK / T% =rd & ol s
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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 + 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,

GET IT ON
Google Play

|
HE w1 4 5@ F v § nfeme §
Bown i § feer forg T &R a7eren
fog @ g 950 s ®1 7w fer fag @
mﬁﬁmﬁaﬁﬁz’aﬁ%q@ﬁlfg%mﬁ
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) 'Q'FEIFILx+Ly+L

© ¥aa [12 + 12 +12

(D) 3ol § guff

10 em =g T SEAFER O MEE F TE,,
e & 49 2.5 GHz fama & fag mEe
e 2

(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, ﬁﬂm—éw g TH =2 Q, &I T F iy
with a decay energy Q_. The maximum %ﬁm@m%lwmﬁﬁw
kinetic energy of the residual proton is : st St 8

Qﬁ"‘ 2me92 Qn Qr21+ 2meez Qn
P P
Q: | @2
B 2me? B 3y e
4me Qi e* +Q, dme Qe +Q,
© m,e? ©) me
(D) mye*(QF +2mge2Q,) (D) mpe*(@QE +2mge?Q, )
2 dx :
59. Value of the integral J'EI— when 59. W ST % W W w4 Teaifea
0
F *dx
evaluated with Trapezoidal rule with four dltx 1A B
intervals is : |
(A) 1.115 (A) 1.115
(B) 2.115 (B) 2.1@:15
(©) 3.000 () 3.000
(D) Zero (D)

60.  Which of the following Poisson Bracket 60, ﬁ":lﬁ'fﬁa‘la R BN @ wiw g
is non vanishing ? A-Sfafer & 2
A) (q9) (A) (q9)

(B) (py Pj) B (p; P;)
(©) (ap)ifi=; © (q pj) A i#]
(D) (qp p) if i=j @) (g, P;j) A i=j
SPACE FOR ROUGH WORK / 7% &4 & fordr s
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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 N W TR fFed F gR 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=159A

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

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

Choose the correct answer : 'ﬂ'@‘ﬁﬂ' ﬂﬁ :

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

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

(©) (b) and (c) are true © )W) FIE

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

77. The capacitors C;, C, and C; are 77. Swifs fag d ™R® C.GC3RC,
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=

by —F-
1 < 2 1 “ 2
——i— —
ks G G
GGy GGl
A 1t @ G+ +Ch
GGy - GG
(B) C2 5 C] +C3 (B) C2 % C'I +C3
BT S
(C) # C2 +C (C) CS o Cz +C
(D) C;+C,+C, (D) C;+C,+C,
SPACE FOR ROUGH WORK / 1% & & ford sie
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78. Consider the dyhamical system  78. STTHIwW ﬁm x = &xz”: 1 fe‘m.%m A
= ey This system has stable and ﬁ@rammﬁ@mmé‘ﬁ:
unstable fixed points at :

(A) Stableatx = 1, unstable aty = —1 (A) x=1WRR, x = —1 W sifeg
(B) Stableatx = —1, unstable at x = 1 (B) x= -1 feRx = 1 W sifer
(©) Stableait!x=0,unstableatx=1 (©) x=OHIﬁ3?T{,xI=ItR3TﬁFﬂ'{
(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 a:zﬂiaaq'ﬁamh frmat gom % femu
for comparision : 2 T YA o 32
(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. Ifg €Y fawrm =1 teeifagy =t
= -922 +V(9), value of (p,(p,H)) is : H= —g_ + v(q) & fam T A, (P.(p.H))

1 HH 811 ; i
(A) Zero (A) = :
(B) One (B)
2 2
(©) 2;2’- (©) g;;
(D) None of these (D) 7 Q= 76
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Set - A

9210/TFU-PHY/ELG-II


https://adda247.go.link/2CeOD
https://adda247.go.link/2CeOD

Addal247

81.

82.

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

(A) 5%108 ecm—2
(B) 1.01%10% cm™2
) Gxcl0~2 cm 2

(D) 1.01x107% cm™

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

(@) (119)
(b) (100)
(© (111)
(d) (220
Which are true ?
(A) (a) and (b)
(B) (b)and (c)
(©) () and(d)

(D) (d)and (a)

81.

82.

GET IT ON
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100 keV % ¥ TaHH

KH e
(A) 5x10%|cm™2

(B) 1.01x10% cm~2
(€ 5x10 P em=?

(D) 1.01x10-% cm™?

bee frea #, THAE/naa & fog a7 F

(a) (110)
(b) (100)
() (11)
(d) (220)
FHAHATR?
(A) (a) 2 ()
® ®) 3R (©

© (© T (d)

(D) @@ @l'h (a)
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A) : 83. eIfwemym (A) :
4 level laser system is better than 3 level 4-TT A e, 3~ SR yomet |
laser system. EES8nIf
Reason (R) : T (R) :
Stimulated emission and absorption e e, el Ud e 'R W g feada
occurs simultaneously as long as the I @ %H‘ﬂﬁ'&ﬁﬁawm SENILL
atoms are distributed on lower and upper T |1y "ied 8
level. '
(A) Both (A) and (R) are true and (R) is (A) (A) 7 (R) <Fi ¥ ¥ W (R), (A)
the correct explanation of (A) FI Het Bfi'l’@T gl
(B)  Both (A) and (R) are true, but (R) is (B) (A) 7o (R) ST 51 ¥, 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) 7TeTd 8 WG (R) 9 ¥
84. Alpha particle and hydrogen atom  84. Wew SR TGS WY s fe
respectively follow the following W@rﬁm *3133?{'"1 Hd % 2
statistics ;
(A) Bose - Einstein, Fermi - Dirac (A) 99 - , FHl - fetw
(B) Bose - Einstein, Bose - Einstein (B) dI¥ - SERTEH, A1 - SRR
(€) Fermi - Dirac, Fermi - Dirac (©) Wit - fete, writ - ot
(D) Fermi - Dirac, Bose - Einstein (D) wH - fets, vty - HIZLTET
SPACE FOR ROUGH WORK / 7% &T3 % forg e
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85.

86,

87.

Assertion (A) :

Energy of phonon is measured by thermal
neutron diffraction,

Reason (R) :

inergy 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) pA3~1
(B)
©) pA3<<1

pA3 >> 1

(D) p=0

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

(A) 219K
(B)
(©)

3.19 K
4 K

(D) 412K

85,

86.

87.

GET IT ON
HIA (A) :
I A W Ay =R faedd g
i ik
T (R) :
A9 = S I G S ) e
Teh §HM BT €
(A) (A) 3R (R) 3 @& &1
(B) (A) W1 & W (R) et ¥
(©) (A) T & R/ (R) Tt &

(D) i (A) st (R) T 3

wmf@%ﬁmwmw@ﬁﬁm
WL, e R frrem A e 2

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

—

p?\3 ~

pA3 >>1

A, g e e fecfam sifea
(superfluid) 1 7O i gvifar €, § -

(&) 219K

(B)
(©

3.19 K
4K
(D) 412K
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98 The output frequency of a Mod-12 88. Mod-12 %t firfa amgfa wers 6 kidy g,
counter is 6 kHz, its input frequency is : 0! e agfa
(A) 6 kHz (A) 6kHz |
(B) 500 Hz (B) 500 Hz
(€) 24 kHz (C) 24 kHz
(D) 72 kHz (D) 72 kHz

89. The trapezoidal rule integrates exactly 89. HHelw (trapezoidal) fraw, g o9 =7 el
polynomials of order : TEYST F THfRT F
(A) 1 A) 1 |
(B) 2 (B) 2
(C) 3 K. 3
(D) 4 (D) 4

90.  The a-decay of Po> 1% nuclei (in the ground 90.  p,?0=fserarE (FremEeen H) a-&3, TSt
state) is accompained by emission of two S 5.30 MeV TS 4.50 MeV 181 o0 &
groups of a-particles with kinetic energies T F S ¥ g der €13 O %
5.30 MeV and 4.50 MeV. Following the S & HRO G e Frsewen LC]
emission of these particles the daughter Suifer avaren B et St ﬁaﬁﬂm
nuclei are found in the ground and #mwﬁawmwm@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
(C) 1.6 Mev (C) 1.6 MeV
(D) 24 MeV (D) 24 Mev

91. Atvery low temperatures than the Debye 91. S F9HEA g, 31?#1'&135 = ar9am W, 3
temperature, the heat capacity (C,) of S &9 (C,) et Tt aftafiy B g
solid material varies as :
(A) T (A) T
(B) T~2 (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)

K| w

(B)

[SY ]

(©)

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

(B)
(C) Both (A) and (R) are correct, but (R)

is not the reason of (A)

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

82,

93.

94,
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SU (2) ® difeat € ‘

(A) oo e

(B) EHEH STegE e

(©) ey i
& ot

(D) 39 9 & g4t

B oft WeRen & 2

fodt wa % 3p, W F foy =2

g—ﬁ'ﬁE‘{%:

1
(4) 3

M| w

(B)

©)

RN Ny

(D)

ATHUT (A) : TF siferas fomri 3 Gt drew
% MR R W 1 &, 16 Ffew it =
U A 9T UF W2 i IR sgfing @t
gl
TR (R) : FiTH N, =16; i=7/2, e F1 4
3 1Ya1 4, 1=3 ¥
(A) (A) 791 (R) a‘m‘fﬂ%‘%w (R), (A) &1
FRT E
(A) Tl 9 (R) T&

(A) T (R) < Wl €, 9 (R), (A)
T HRU TE &

(R) & &, utg (A) 7

(B)
(©)

(D)
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75.7 A straight conductor carrying a direct QH%‘HT(‘[ = F TR #Y gy Jarfed g
current 7 amperes makes a circular loop Wl S ﬁrz’lﬂ'ﬁ'ﬂ U JuhR &9 1 oy
as shown in the figure. The magnetic FEAIE | rﬁWﬁﬁ#ﬂW%%?ﬂﬁﬁ‘q
induction at the center of the circular loop ruik i)
of radius r is : |
(A) Zero (A) =
(B) Infinity (B) &g
i %
S 5 ©| g—
Ml i
oy e B 3=
96. At low temperature, the heat capacity C, = e w e MTg T ST &1 €
of a metal is expressed as : G, =xT+aT?3, N O, =xT +aT? § =75 foar o 2 <y
where T is absolute temperature, which i 1 ﬁlﬁiﬁ THE 81 f=r o FH q1/9 wEr
is/are correct statements ? EE %/ 72
(@) xT and aT3 respectively represent (a) fofere sem C, % T xT 7o o3
electronic and phonon contribution SHRT: SRR TS I e v
to specific heat C, Z

() xT and «T3 respectively represent (b) fafere s & fog xT T oT3 oy
Phonon and electronic contribution WA TS TR e vy ¥
to specific heat :

(c) At lower T, electronic contribution (c) ﬁmammw, m?ﬁ'ﬂ;{, BN
dominates over that of phonon ones AR % Tehraret sifres 2y 2

(d) At lower T, phonon contribution (d) 1 ammE 0, B ANTE S
dominates over that of electronic e % HHEe Aferes grar &)
ones |

Choose the correct answer W IR

(A) (a) and (b) (A) ()T (b)

(B) (a) and (c) (B) (a) T (0

(© (b} and () © ®) T (o

(D) (®) and (d) (D) (b) 1 (@)
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FHhe-WiKBapproximation is valid when :

aV
dx
2m (E — V)¥?

Am

(A) >1

Vv
dx
B 1
®) [2m (E ~ V)2 g

v
dx
{2m (E - V)}¥?

©)

v
& dx
{2m B - V)2

(D)

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

(A) an adder

(B) a subtractor

(©) an integrator

(D) the schmidt trigger

97.

98.

mvﬁm%m}aﬁ,m:

aVv

(A — IXE 0 oy

(B)

(©)

oV
ox

(D)
{2m €~ V)’

|
|
57 <1
|
|
|

GET IT ON
Google Play

OPMWEWSTXFF@EHW#W

et ST @
(A) dreTE o
(®) Frea
(C) wwHFa® H

(D) fme ford
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29— For laser action,the munimum number of . 99, T iy fere, foramefier waref =t vt
energy states of activated substance ST Bt ATH HE=T B -
should be :
(A) 1 (A) 1
(B) 2 (B) 2
(€)' s © 3
(D) zero (D) =
100. According to Maxwell’'s Law of 100. 373t ¥ 3 % foeor % fregae Rtk
distribution of velocity of molecules, the waifee Gurfaa am B
most probable velocity is :
(A) Greater than the mean velocity (A) #e a7 § off sy
(B) Equal to the mean velocity (B) WIF o ¥ sy
(C) Equal to the root mean square © FEwA=Tiany EREL
velocity
(D) Less than the root mean square (D) ¥ a1y 5f 37 FH
velocity
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Note :
|
1.  There are 100 objective type questions in this booklet. Alﬂ questions are compulsory and
carry 2 marks each. |

5. Indicate your answers on the OMR Answer-Sheet providéd.
3. No negative marking will be done.
4. Use of any type of calculator or log table and mobile phone is 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. i
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