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1
Time Allowed : 25 Hours)

PHYSICAL SCIENCE

Paper III

[Maximum Marks : 150

Note :— This paper contains of Seventy five (75) multiple choice questions. Each

guestion carries two (2) marks, Attempt A/l of them.

s In order to construct a two input AND gate, how many NOR gates will have

to be used :

(A) 2

c) 4

(B)

(D)

3

1

2. In a particular digital waveform the period is 4 times the pulse width. The

duty cycle is :
(A) 200%

(C) 50%

(B)

(D)

3. A flip-flop is in toggle condition when :

(A) J

C J=1 K
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(B)

(D)

100%

25%

J

0,K=0



ftrsfraeer wmgw
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Az 3@ WA-TA H 75 (THET) Agawmedd W £ | Uew WeR 2 (2 F F B
aft o & ww A

1. @ &9 (¥92) AND 2 a9 & fow fFed NOR & =1 wgma &0 gm ?
(A) 2 (B) 3
C) 4 _ (D) 1

2. Um faftme siR aimew § @@, w= del w1 W T b ) 9 9% fEew
T ?

(A)  200% (B) 100%

@ 50% D) 25%

3. & fwm-wy g4 (3r@) <wm # @ g, 99
A J=1K=1 B J=0,K=0

G J=1,K=20 M J=0K=1
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4. A modulus-12 should be having :
(A) 12 flip-flops ! (B) 6 flip-flops
(C) 4 flip-flops (D) 5 flip-flops
b. To serially shift a byte of data into a shift register, there must be :
(A) one clock pulse
(B) one load pulse
(C) one clock pulse for each 1 in the data
(D) 8 cléck pulses
6. An Exclusive-OR gate consists of :
(A) 2 AND gates and 1 OR gate
(B) 2 AND gates, 1 OR gate and 2 inverters .
(C) 1 AND gate, 2 OR gates and 2 inverters

(D) 2 AND gates, 2 OR gates and 2 inverters

T.B.C-26/15/ET-I11 1



4. Uw Higew-12 # g =few .
(A) 12 fesg-weirg (B) 6 fuee-gary

(C) 4 frem-wy (D) 5 foea-—geily

5.  UE ARZ (byte) 221 #I R Wowr ¥ wwEmr wrmw @ fau @ 9 0 B
aifey. ?

(A) TF 6 <
(B) TUF wE T
(C) == § g 1 & fow s W=
B 6 wte w
6. TH FFAOR W § F qw ¥ ?
(A) 2 AND %= st 1 OR 12"
(B) 2 AND 2 1 OR 2 3w 2 wdlys
(C) 1 AND 72, 2 OR 1z 3R 2 wdlus

(D) 2 AND 72, 2 OR %2 3t 2 wdys

T.B.C-26/15/ET-111 5 P.T.O.



7. An 8-bit A-D converter is driven by a 200 kHz clock. The maximum conversion

time is :
(A) 1280 ps (B) 512 ps
(C) 1024 ps (D) 256 ps

8. In the circuit given below, the internal gain of the op-amp is 1.2 x 105,

90 kQ
l AAAAA-
10 k.Q - ——ae Qutput
..[ — +

2 Input

The closed loop gain of the amplifier is :
(A) - 1.2 x 10* (B) ~ 1.3 x 103
(C) ~ 10 Dy -9

9. Consider an amplifier whose gain is 10% A part of the output is fedback into
the input. If the feedback fraction is 1072, the output impedance of the amplifier

will

(A) remain the same

(B) increase by a factor of 101
(C) decrease by a factor of 101

(D) increase by a factor of 100

T.B.C-26/15/ET-111 6



7. W& 8-bit A-D UfEfdH TH 200 kHz FlF q SOmq T T | Afuwmay ufigds w99

7
(A) 1280 ps (B) 512 ps
(C) 1024 ps - (D) 256 ps

8. 4 @@ 7 9fimg § Op-amp F =& @ 1.2 x 10° % |

90 kQ
f AN
\v l <+
10 kO —e fim
— ._ o
e
vadE H w2 9 At ;| g ?
(A) =~ 1.2 x 104 (B) -~ 1.3 x 108
(C) ~ 10 M -9

9. Uw vadw W faar wifau st wfeg 100 8 ) folm =1 o vm aog fEw §
@ fem W € 1 gl wiAyE sl 1072 ¥ 59 vads #1 e wfefim 5= @it 2

(A) =@ e
B) 101 & TH | T
(C) 101 % Tom | "t

(D) 100 F TR R} =g

T.B.C-26/15/ET-111 7 P.T.O.



10. An a.c. source of 10 V is connected in series with a diode and a load resistance
of 200 Q. The diode has potential barrier voltage of 0.7 V and a forward

registance of 10 Q. The magnitude of the current in the circuit is :
(A) ~ 443 mA (B) 22.3 mA
(C) - 62.02 mA (D) 88.6 mA

11. A full wave rectifier has diodes each of resistance 25Q. The r.m.s. voltage
from the secondary of a transformer to each of the diode is 50 V. If the load

resistance is 475 , the mean load current is :
(A) .~ 180 mA (B) ~ 63.5 mA
(C) ~ 45 mA (D) -~ 90 mA

12. In a common-base configuration, the voltage drop across 5 kQ resistor in the
collector arm is 4V. If the d.c. current gain parameter o = 0.98, the value

of the base current is :
(A) ~ 160 pA (B) -~ 50 pA
(C) ~ 16 pA (D) =~ 24.3 pA

T.B.C-26/15/ET-I1II 8



10. TF 10 V& ac 90 TF TEE 3 0w 200 Q & @re wfoid Sl S § S
T | TEE &t fays sEiy S 0.7 V 3R uw ommadt gy 10 Q B, uituy

# s & ofono = E 2
(A) - 44.3 mA (B) 223 mA
(C) =~ 62.02 mA (D) B88.6 mA

11. & U @ Tewdl § zEe g 5 ods w0 wiady 25 Q § 1w wionfas
% fogdtaw & v = § rmes. aeed 50 V-E | 3 @ wiady 475 O %,

@ 3w drg oaw fEeE &2
(A) =~ 180 mA (B) -~ 63.6 mA
(C) ~ 45 mA (D) ~ 90 mA

12. U% wHE-smuw d@feufa 3, 9Fes g § ) 5 kQ wfdvs W deea fae 4V

¥ AR de U @ WEE o = 0.98 ¥, @ SHR U w AH FM ¥ ?
(A) ~ 160 pA (B) ~ 50 pA

(C) ~ 16 pA (D) ~ 24.3 pA

T.B.C-26/15/ET-111 9 P.T.O.



13.

14,

A transistor amplifier in CE configuration has the following parameter values :

Input resistance = 2 kQ, p = 100, R = 2 k2 and Ry = 0.5 kQ,

The voltage gain of the amplifier is :

(A) 20 (B) 24

(C) 200 Dy 125

A 10 V Zener diode in the circuit given below is required to provide a constant
10 V across a load of Ry, = 1 kQ. If the input voltage is 30 V, what is the

maximum value of R ?

R
I ANV —
30V BT D VA R,
A) 2 kQ (B) 4ka
© 1kQ D) 3 kO

T.B.C-26/15/ET-I11 10



13.

14.

ngﬁmuaﬁa:aﬂcﬁdﬁuﬁv%ﬁwﬁwfmmnﬁ%:
fFaw wfy = 2 kQ, B = 100, Rp = 2 kQ 3 Ry, = 0.5 kQ
aHE w1 deeal @ty 8§ 2

(A) 20 (B) 24

(C) 200 | (D) 125

9 fad T o9y # w10 V W SEE @ Ry, = 1 kQ F IRUR 0 wis fen

10 V W& 13 # AEvasFa € | g FEw deem 30 V & @ R @1 sifumay

AR &= am ?

R
T AV
30V 10V N R,
(A) 2 kQ (B) 4 kO
(C) 1k (D) 3 kQ

T.B.C-26/15/ET-1II 11 22 ¥l 5 A



15. A differentiator circuit has R = 0.5 kQ, C = 0.1 pF. Its break frequency is:

(A) 2 kHz (B) 3.18 kHz

(C) 10 kHz (D) 8.15 kHz

16.  In a transistor circuit, the emitter current I = 2 mA. The value of a.c. emitter

resistance is :
(A) 1256 Q (B) 25 &
(C) 6.25 Q D) 10 @

17. A two stage amplifier has a power gain of 30 dB for each of its stages. The

net gain of the amplifier is :
(A) 60 dB (B) 900 dB

(C) 15 dB (D) 30 dB

T.B.C-26/15/ET-III 12




15. ww fewifeder uftes w1 R = 05 kQ, C = 0.1 pF ¥ | T %% @i =+

&2
(A) 2 kHz (B) 3.18 kHz
(C) 10 kHz (D) 8.15 kHz

16. UF ZfoeR uftmg & sosw am Ip = 2 mA ¥ 1 ac. FElE Wiy & o W

€ ?
(A) 125 Q , (B) 25 Q
(C) 6250 M) 10 Q

17. U= fegoiy vads 4 39 voe 9 % fau vifda @fen 30 dB & | wads =1t

e ofe] 71 & ?
(A) 60 dB (B) 900 dB

(C) 15 dB (D) 30 dB

T.B.C-26/15/ET-II1 13 PP.0.



18. Consider the following non-inverting amplifier :

P .
el W

ilkﬂ

The internal gain of the op-amp is 2 x 10% and the open loop input impedance

is 200 k. The input impedance with the feedback is :
(A) 60 MQ (B) 50 MQ

(C) 40 MQ (D) 20 MQ

19. lIonization energy of He is 24.6 eV. Total energy needed to remove both the

electrons from the He atom is :
(A) 79 eV (B) 246 eV

(C) 54.4 eV (D) 29.8 eV

T.B.C-26/15/ET-111 14



op-amp 1 AFHH T 2 x 101 % 3w gen o Fadw wiwema 200 kQ ¥ 1 GAEEE

& w9 fAavA wfgamn § .
(A) 60 MQ (B) 50 MQ

(C) 40 MQ (D) 20 MQ

19,  He #1 sTafiEmn 5 24.6 oV & | He wam @ 26 saueti =1 Fawen @ fou
el ®a FHol S FETEHA § 7
(A) 79 eV (B) 24.6 ¢V

(C) 544 eV (D) 29.8 eV

T.B.C-26/15/ET-I11 15 P.T.O.



20.

21.

22.

The magnetic moment associated electron spin is

he i he

(A) 2mmn, (B) dnm,
. 2he
(€ m, (D) T,

Consider the weak magnetic field to study Zeeman effect for the

(1535)1S, — (152p)'P; transition in helium. The number of transition lines

would be :
(A) 6 (B) 4

(C) 3 (D) 2

Compared to electron wavelength defined by A, :%. Bohr radius of the
hydrogen atom is nearly :

(A) the same

(B) 10 times larger

(C) 50 times larger

(D). 100 times larger

T.B.C-26/15/ET-111 16



20. FEEE YU HEE IoEEE 9HU 8 o

he he
(A) 2mm, (B) dnm,
he 2he
(C) nm, (D) i,

21, #fem # (1s3s)1S, - (1s2p)'P, EFa & fou dmm s sema & fog g

TEhg &F W faur Fifew | gEnw el et Fe gen @i 2
(A) 6 (B) 4

) 3 (D) 2

22. A= 3 g uftwfod oA aiesd # gem d egged wEn] Hi e e

’
m.¢

aan feat & 7
(A) =@ 2

(B) 10 T =&l ?
(C) 50 T &%
(D) 100 TN 4€t ®

T.B.C-26/15/ET-111 17 P.T.O.



23. The Rydberg constant for the deuterium (Ryy) and of hydrogen atom (Rgg)
are :

(A) exactly the same

(B) Rp is slightly greater than Ry
(C} Rp is slightly less than Ry
(M) Rp = 2Ry

24. In a hydrogen gas discharge hoth the spectral lines corresponding to the
transitions :

2 %Py, - 1%, ,and 2%B,, 1 28,/

vl

are observed. The ratio of their intensities is
(A) 1:2 (BY 2:1
(C) 1:4 D) 4:1

25.  The figure shows the ground and first four excited states of helium atom -

The allowed radiative dipole’ transitions are :

(A) () 2'P—»2's, (i) 2's,-1'8, (i) 2P, —»27%,
(B) () 2'P—2'S, (i) 2P, —1'Syliis) 2°P,, —2 %
(©) ) 2'P,—2'8, (i) 2°By 027, (i) 275, -1,

M @) 2P —1's, (i) 278, 51'S,lit)) 2'P, -2 7S,

T.B.C-26/15/ET-II1 18




23, q{éﬁwmn)afnmimmmﬂ)%ﬁmﬁzaﬁm%:'
(A) faema =@
(B) Ry, Ry @ o &fas @
(C) Rp, Ry @ @fi% %0 ¥
(D) Rp = 2Ry
24, EEEEA W Feod # gFEW o
2%, > 1%, 279, 517§,
F FAET 3 Sedl T oW | 3Tt damel w5 oaem § o
(A) 1:2 B) 2:1
(€Y 134 D 4:1
25. sl # Bferan g w1 emur oft wem W Sefm wEeand ewid v # o

e faferm fayga F=00

(A) () 2'P,—>2'8, (i) 2,178, (i) PPy, »27%,
(B) () 2 ' 218, (i) 2", —1'S,liiD) 2°P,, 27
(C) () 27p, -2, (i) 2°Py ;5,27 Gil) 2% —1'S,

D) ) 2P, —1's, (1) 2'S, »11S,(iii) 2P, =27,

T.B.C-26/15/ET-111 19 : P.T.0,



26.

27.

28.

For atomic hydrogen, the value of experimental hyperfine line spacing is

1.42 x 102 ¢!, Hyperfine splitting in hydrogen ground state is nearly :
(A) 5 x 1078 eV (B) 5 x 107* eV
(C) B x 107° eV (D) 5 x 1072 eV

For a diatomic molecule, the zero point wave number V, corresponding to
zero point energy, the equilibrium vibration wave number ¥, and

anharmonicity constant (x,) are related as :

1

(A) 0=vcxe
9 Eay (15
(B) Yo =3 2
- %,
(C) Vo= Ve (1"'2—)
PR
(D) Vo = Vc_z—

A laser pulse of pulsewidth 1 ns has a mean wavelength A = 0.6 pm. The

spectral width of the laser is :

(A) 0.0012 nm (B) 0.0012 pm

(C) 0.006 nm (D) 0.006 pm

T.B.C-26/15/ET-111 20



26.

27.

28.

wE EEEeE @ fau sfagew TEn s 142 x 109 57! & ) eEgeE #

aer wwen § afagen fausE @m € e
(A) 5 x 1078 eV (B) 5 x 107 eV

(C) 5 x 1078 oV D) 5 x 1072 eV

% g @ & fou g o 59 % e 3= fag @t d@=m v, g

FOH W TN v, AR smEarcw furE (o) PR w9 8wt § 2

(A) —0=chc
v =iy [1-%
{B) 0 —2-6 2
s X,
(©) o-Vo(l‘E)
D) Vo=V e

G

1 ns T2 HEE % UH oS TEE FH HA WL A = 0.6 pm ¥ | SO T TR

e w0 ¥ 2
(A) 0.0012 nm B) 0.0012 um
(C) 0.006 nm (D) 0.006 pm

T.B.C-26/15/ET-111 21 P.T.O.



29. Which of the following wavelengths are relevant in optical pumping of

chromium ions m Ruby laser ?
(A) 4000 A and 6600 A
(B) 5000 A and 6200 A
(C) 4000 A and 6300 A
(D) 5500 A and 6300 A

30. If the spin-orbit splitting of 2P3,2 and 3P1/2 states of Na is 0.002 eV, the

internal magnetic field causing the splitting is :

(A) ~17 T ' (B) =~ 17 x 1072 7T

(€ ~-52T ¢ i (D) ~52x 107 T
31. The CO, laser has the wavelength :

(A) 10.6 pm (B) 1.06 um

(C) 2.16 pm (D) 4.26 uym

T.B.C-26/15/ET-I11 22




29.

30.

31.

R Aew H FIfRgm IEE o UFYE U %A # freratew § F @t

T gEE © 7

(A) 4000 A 3fT 6600 A
(B) 5000 A = 6200 A
(C) 4000 A 3 6300 A

(D) 5500 A 3w 6300 A

afs Na &1 gonafi 2Py, 3 5P, #1 =0 %4 fAusd 0,002 eV &, @ faursr

® HAM A AT gEEE 8 e ¥ 2

(A) ~17T (B)
(C) ~52T T i)
CO, T # TR fHe & 2

(A) 10.6 pm (B)

(C) 2.16 um (D)

T.B.C-26/15/ET-111 23
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32. The moment of inertia of a diatomic molecule is 1.5 x 10~ kg-m? . Its energy

in eV in the lowest rotational level is :

(A) 4.8 x 1072 eV (B) - 4.6 x 107 eV

(C) ~ 4.6 x 1075 eV (D) ~ 3.8 x 1079 eV
33. Which the following substances exhibits rotational spectra ?

(A) H, (B) HCI

(C) Oy (D) CO,

34. How many spectral lines appear in Zeeman splitting of 21)3,2 —->2P1,2

transition of Na atom ?
(A) 6 (B) 5
(€ 4 R S D 3
35. Which one is an example of covalent bond ?
(A). Lithium fluoride | (B) Sodium chloride

(C) Hydrogen molecule (D) Magnesium oxide

T.B.C-26/15/ET-111 24



32. U fgwmfva® am w1 wgE-amgy 1.5 x 10740 kg-m? & | faomm goiem @R

W eV # T o feeh & 2

(A) 4.8 x 1072 eV (B) ~ 46 x 107* eV

(C) ~ 46 x 10°° eV (D) ~ 3.8 x 107 eV
33, Frafafen 4 9 9 wd goiess JoiHH Wefda s § 2

(A) H, (B) HCI

(C) 0Oy (D) CO,

34. Na T & 2Dy %P, FHA0 & S0 fawse § fHod S @ gwe

qr ¥ ?
(A) 6 (B) 5
€ 4 (D) 3

35, frefafgs & @ S99 6 geddos @Y & SR § o
(A) wifgss weirEs (B) dWifeaw sEnss

(C) T &Y (D) Hiifyrgm fEaEs

T.B.C-26/16/ET-111 25 P.T.O.



36. The relation between Miller indices (hk!) and interplanar distance d for a

hexagonal system is represented by :

1 AZ+k% (1Y
@) ——-=——%—+(-)

d* a c

2 2 2
(B) _1__ h* + hk + k +(l]

d? a* c
1 _4(R* kR4 R +(£)‘2
(C) d2 3\ 02 ¢
1 _ 4R+ 2hk+ A +(£)2
- (D) d2 3L 02' ¢

37. For two identical inert gas atoms at a separation R large in comparison
with radii of the atoms the potential energy due to van der Waals interaction
is @

1
(A) UR)e - RZ

1

B) UR)e - %

1
(C) U(R) e ~ Eg

1
(D) UR)e - ]

T.B.C-26/15/ET-II1 26



36. TH wgmW WA # fau foer gEewl (hkl) SR smEed g 4 # dw @

Ty F Ha e fam s & 2

1 A%+ R (z)’

(A) dz o a2 ;
1 R2+hk+ k2 (1Y
® w= (g

1 _4(r®+hk+8*) (1Y
(C) 23 2 =

a c

1 _4(h*+2hk + R +(£]’*
D) 273 2 2

a

87, oI F el W qeA § uw fdoe R o w2 e afea s
% fou gzt g wwonfE fea & swu foafaw 391 & .
1
(A) U(R)of-R—m

1
(B) U(R) e - RY

(Q) UR)e - ;%5

1
(D UR) e - E.;

T.B.C-26/16/ET-111 27 P.T.O.



38. A lattice vector p of a point in the crystal lattice and its reciprocal lattice

G are such that :

(C) exp (iG.p)=1

39. First Brillouin zone of a simple cube is :

(A) tetrahedral

(C) cube

(B)

(D)

(B)

(D)

(o]}
|
i
—

(]|

o
I
)

rhombic dodecahedron

truncated octahedron

40, Which one of the following statements is true ?

(A) Burger vector of a screw dislocation is parallel to the dislocation line

and for edge dislocation it is perpendicular to the dislocation line

(B) Burger vector of a screw dislocation as well as for edge dislocation are

perpendicular to dislocation line

(C) Burger vector of a screw dislocation as well as for edge dislocation are

parallel to dislocation line

(D) Burger vector of a screw dislocation is perpendicular to the dislocation

line and for edge dislocation it is parallel to dislocation line.

T.B.C-26/15/ET-111

28



38. foea aftw (vew) ¥ ™ fag & w @few 3= p 3 3| JHn AW G

WMAWEFR E &
1 =
(A) G.-=-p-_ (B) G.p=1
(C) exp iG.p)=1 D G.p=0
39, WA 99 ¥ WyH faema &3 ¥ .
(A) =IgoRcH™ (B) WO HeHhid FRY Herw
(© WA (D) AT AEHETH

40. Frofafes § 4 9w 99 g & 2

(A) Ha foeurm = oot de fasure T @ IWEWR B § 2R feamn faeemm
# fou 7% foega @ & o= o ¥

(B) W favrm =1 sir @y @ feaw farurgm & foag ot asi de=e fawames @
H I B ©
(C) T fararm #1 i wg @ feao faome & fag st st e favares @

® AR B

(D) ta fawgmm =1 sk 3R fawarm W@ F agera 8w ® 3 e faarm
% o oz faeags @ & SRR RO #

T.B.C-26/15/ET-I111 29 P.T.O.



41. A sample of Si is doped with 106 phosphorus atoms/cm® which gives rise
to mobility 700 cm?(V-sec). The resistivity of the sample will be (assuming

only one type of carrier) :
(A) 0.112 (Q-cm)™!

(B) 11.2 (Q-em)™!

(©) 112 (Q-em)?

D) 444 (Q-cm)?

42. If the total flux passing through the superconducting ring is

( 2nhe

: ] = 2.07 x 107" guass-cm?,

the value of g is :
(A) e

(B) 2

(C) ef2

(D) d4e
T.B.C-26/15/ET-III 30



41, Si® wH T3 #1018 wewrm wEyem® F@ o e 700 em®/(V-sec) #i
ey = & | T 1 wfadvema F2 A (9§ FE UF TER H aws

?) :

(A) 0.112 (Q-em)™?
(B) 11.2 (Q-cm)!
(€C) 1.12 (Q-em)™}
(D) 444 (Q-cm)™

42, Rk fraes qo@ | BH I BS H TEE

(21:&:
q

) = 2.07 x 10”7 guass-cm?®
A w oA o

(A) e

(B) 2e

(C) e2

(D) 4e

T.B.C-26/15/ET-I11 31 P.T.O.



43. The general form of magnetic specific heat of a ferromagnet on the Weiss-
model is :

~

(A)

>T

(B)

CH=O
(C)

>T

(D)

T.B.C-26/15/ET-I11 32




43. H9-ulzd W UF Se-gEE 1 qEwE Gire S 6 9 ®9 #3187

(A)

(B)

(C)

(D)

T.B.C-26/15/ET-111

A

CH=

N

> T

>T
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44. Optical and acoustical phonon branches of the dispersion relation for diatomic

linear lattice, shown between K = 0 and K = wa, is :
» N

(A) Frequency /
;r./a—’ K

0

?

-

-

(B) Frequency

= » K

|

(C) Frequency

(D) Frequency

wa
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44. foromifes W afew & fou Bdun gy #1 v o weefes (F99)
wﬁﬁmmﬁﬂir{:om;(;wda%aht:

(A} Frequency

la

(B) Frequency

(C) Frequency

(D) Frequency

v

a
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45. Regarding the presence of magnetoresistance in real metals which one of the!f

following statements is not true ?

(A) Electrons have different m* at different points
(B) Relaxation time t is not same for all electrons
(C) both m* and T are changing

(D) temperature is not constant at all points

46. Conductivity of a n-type sample has conductivity 1.6 x 10% 0! m™! for impurity
concentration of 1022/m?3. What will be the relaxation time if e ~107 Coulomb

and effective mass as 1.6 x 10731 kg ?

(A) 0.5 x 1072 5

(B) 10711 g
(©) 10712 g
M) 10713 s
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45. arafas umel § geE wfly # svhef $ ey § feafateaa 3 @ S

w Y1 T @ T 27

(A) vemHE = fafis fagell w fafi= m* @ @

(B) wudt el ® fau fofaes @@ © wFaam 98
(© m* s < 2 e &

D) wft fagell w aroam fear =@ @

46. VR B TR F, syew wE@ 102md F fag weEa@ 1.6 x 102 @' m
t | 3l e~ 10719 wEts B 3R wurEt 3eEEE 1.6 x 107%! kg @, @ fofyem w3

1 am 7

(A) 05 x 10712 g
(B) 1071 s

(C) 1012 5

(D) 10713 ¢
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47.

= |-

(A)

> |

(C)

=y

N

charge e is :

u2

(A) 3

2
n
(C) 3

(%)

(kge)’

T.B.C-26/15/ET-III
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1
X
(B)
1
1
X
(D)

The behaviour of antiferromagnetic materials as a function of temperature

B —n2

(B) 3
_“'

(D) 3

For metals Lorentz's number L in terms of Boltzmann’s constant kg and electron




47. gl Y # EER A9EE F UE Hed $ F9 A ¥ o

|

1
X

(A)

(€

=R

<_.

(B)

(D)

48, vel @ fom Ao feri® kg 3R WA AW e % TR d wfw dem

P A
2 2
(A) %[5‘1)
e

© — (kge)’
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49.

If A is the penetration depth and £ the coherence length of a superconductor,

then the ratio W/ is :

(A) = T (B) constant
(C) o T? (D) ok
T

The variation of specific heat with temperature for an ideal Fermi gas is

represented by :

......
......................................

™ ¥
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49. Afg x Fud wE ¥ oW ¢ w sfowes # HEfE @EE T, 9@ AL FOIETE

FME ?
(A) o T (B) feex
1
2 e o
(C) e« T (D) T

50. TUF gy wd g % fou aum & Wiy fafire e A fafvea S8 fefma i

S & 2
1 F' S
B . —
A N, ®) Y,
-t > % &
D ky E€p ke
A
'y
. —
C C
e My
% K
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51. Variation of free energy as a function of polarisation for a ferroelectric material

is !

(A)

(€)

-
-

< > P (B) <

/T\ ~

F

»

-
>

> P

52. In a Josephson superconductor tunneling effect when a dec voltage is applied

across the junction :

(A)

(B)

(C)

(D)

a de current flows across the junction
no current flows across the junction

rg current oscillations across the junction

eV

current oscillates with frequency e
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51. @W—é@ﬁ«ﬁ%ﬁqm%mﬁmﬁgﬁm&ﬁfwﬂm%:

F F

(A) o — P (B) < > P
F F
A 1\

(€) > P () > P

59,  Srawq sfaarers e g 8 A wh 2 |, deea SRR F AR AgH

aﬁaﬁﬁlt’ﬂa:

(A) SRE F IR TH S h wwd
(B) oYM & HRURK 1§ °R T wEd
(C) VA ® FRAR rp 9 LA

(D) amaﬁﬂmmqﬁif’g%mu
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53.  The relation between dielectric constant to electronic polarizability for crystal
structures for which Lorentz local field obtain i.e. Clausius-Mossotti relation

is :

€—2 1
(A) 332 " 36, *;‘-"Nf“f

€ —
(B) e+2 360 EJ:N %

€
€ e+2 3&02N %

® = 360 2;.” @,

54. Meissner effect arises ;
(A} in all diamagnetic materials
(B) in all metals

(C) only in superconductors

(D) only in semiconductors
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53. 3 Tewe @Sl fosh fou ditm w3 o o f Feffags-araE
T §, % fom fidmn foms 3w ydftewm § e ey ¥

€e-2 1
Aa) &2 8 ;N’u’

& =1 1
B) e¥2 " 3¢, zj:N’aj

(S 1
(C) e+2 X ZNJaJ

€ -1 1
» %55 TN

(A) @t fegmasg oerdl #
(B) u+t wigai
(C) #ad sAfaaresl §

(D) Hge ABFEH o
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55.  In nuclear fission, a nucleus of mass M + AM is at rest and breaks into two
daughter nuclei of equal mass M/2 each. The speed of daughter nuclei is

(e is the velocity of light) :

.. ..
M+ AM M +AM

. [2AM . [an1
(©) N 1)) A v

56.  On the basis of nuclear shell (independent particle) model the spin-parity (J™)

assignment of nucleus *C can be made as :

2 g " i
(A) E} (B) “2“

3t S
(C) ‘é‘ (D) §

57. Saturation property of nuclear force can be explained by the :
(A) Charge independence of nuclear force
(B) Short range nature of nuclear force
(C) Non-central nature of nuclear force

(D) Very large strength of nuclear force
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55.

56.

b7.

mmﬁM+mm@mmﬁ%mamw.
R w1 M2 O A zzm i i T 2 e v o S

®

AM
@ Y5 am ®) 3 aM

(C) "1/% (D) "\F\‘M'
M M

Tt §1 (T3 #9) HWea  a9R W AMEw  Be w wEmm-wwEE (0

Ay =) &g &9 F a9 s gEm ¥ 2

w0 =
(B) 5

ml"';

(A)

“+

3
C 2
(&) (D) 5

b | o

meﬁqhmﬁm‘hﬁmﬁmuﬁ%?
(A) 2y, s aa | w=aa

(B) g & =i JE-w v&h

(€) Tty @@ %1 W-f=t v

(D) =fasg 7a %1 agg sfus wiwm
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58.  The following figure shows a plot of binding energy for nucleon (BE/A) versus
mass number A. The four points C, D, E and F shown on the
curve represent four nuclei of binding energy per nucleon as 5 MeV/A,
8.6 MeV/A, 8.0 MeV/A and 7.5 MeV/A. The process in which energy would
be released is :

D
8.5 MeV
8.0 —F
7.5 [ F
BE
R C
5 MeV
30 60 90 120 A
(A) D - 2C (B) F 3 E+¢C
(C) F —s 2D M E 5 C+D

59. Parity is conserved in ;
(A) Strong, weak and em interactions
(B) Only in strong and weak interactions
(C) Only in weak and em interactions

(D) Only in strong and em interactions
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58.

59.

4 & i srsfo 8§ sfefas @ S (BE/A) 99 3emT @ A et wi g
FF W W fag ¢, D, E 91 F, ax wf4s] &t sfonfas =@ =i 5 MeWV/A,
8.5 MeV/A, 8.0 MeV/A 37 7.5 MeV/A % &4 A frefug 3 £ | 98 = wfwa
¥ fowd o= fauda @it 2

8.5 MeV E
8.0
BE
A e
5 MeV
30 60 90 120 A
(A) D = 2C (B) F - E+ C
C) F » 2D D) E 5 C+D

warEa feud wifkm & 2

(A) T9Eh, g9 2R em WEsfrw feamed
(B) Haa worga o g&er e feed |
(C) Fae gaa 3R em dRE fEmsi #

(D) ae ToEd 7 em e feaei
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60. For two nucleon states (given in the spectroscopic representation 2 "’ILJ)

3D1 and 1F3, the assigned values of the isotropic spin are respectively :
(A) 1 and 0
(B) 0 and 1
(C) 1and 1
(D) 0 and 0
61. The conservation law of isospin is violated in :
(A) stror.lg and em interactions
(B) strong and weak interactions
(C) weak and em interactions

(D) weak interactions only
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co. 2 i smns (Ve frewm § Ry m 2+l L)) 9D, o IR, $ fem

TefaE wEEm % fou sEfza am wee § oo

(A) 130

(B) 0 FT1

(C 141

(D) 03w 0

61. M(mwﬁwm)%mmﬁmmwm%?

(A) TorEa ol em wEfiw fwae #

(B) werma o gdw et feasd |

(C) TEA I em TREH FEmed H

(D) #aw e e e
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62. The expectation value of the tensor operator

- -
812 =3(0] -;)(02 -F) ’6’1 .62
for the n-p system in the total spin 8 = 1 for the configuration as shown

in the following figure is :

n > P
r
Oy O
(A) +1 (B) zero
c) -1 (D) +2
63. The process
n'd—-p+p

can be used to determine experimentally :

(A) the spin of the pion

(B) isospin of the pion

(C) parity of the pion

(D) charge of the pion
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§2. T (WTH) WHR

S,y = o1 . A (02 . 7) — By . 8
mﬁm(ﬁmfmﬁ%ﬁaﬁzﬁhm%fm@ms=1ﬁ n-p 9 ®

fou Gy AW F R 7

n > p
=
oy Oy
(A) +1 (B) ¥&
(c) -1 (D) +2
63. Wil
ntd—=p+p

& e wY # fees P & g v @6 R 2
(A) = &1 w=Emv

(B) frdw = wwifE =Hm

(C) fudm =i FHw

(D) frEm 1 Ew
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64.  Out of the following pairs of em interactions, the pair which does not involve

change of parity is :

(A) Electric quadrupole and magnetic dipole

(B) Electric dipole and magnetic dipole

(C) Electric quadrupole and magnetic quadrupole
(D) Electric dipole and magnetic quadrupole

65. The experimental evidence that supports the existence of colour quantum

number for quarks is :

(A) Inelastic lepton-nucleon scattering

(B)_ Production of 3 jets in e ¢~ — hadrons
(C) Hadron spins

(D)) Quark statistics in A**, Q~
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64. om TEEE W & Prefafes gl # S8 TF @EFE 6 AREE S wisien

T W ?

(&) Fga wgda o g By
(B) Fga faym s wawE foyd
() g s I AR g

D) Fga foya ol gEwm =Y

65. mmﬁmm%ﬁm%mmmm*mmw

wa ¥ ?

(A) #gERy Sem-=fFerE fHEam
(B) e*e-_.,%zhﬁaaiimzém
(C) ¥4 =™

() a*t, @ # T wifEemst
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66. In the Weizsacher's mass formula for the binding energy of a nucleus :

(A) Volume energy and surface energy terms both make the positive con-

tribution to the energy

(B) Volume energy term makes a positive energy contribution while surface

energy term makes a negative contribution to the energy

(C) The volume energy term is negative while the surface energy term is

positive

(D) Both the volume and surface energy terms are negative

67. A baryon octet with quarks substructure dds has the isospin (I), strangeness

(S) and hypercharge (Y) quantum numbers given by :

A) I1=1,8=-1,Y=0

B) I1=12,8=1Y=2

C) 1=1,8S=-1,Y=-1

M I=12,8=-1,Y=1
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66. @#ﬁwﬁmmf%mﬁwﬁmwzﬁﬁ;
(A) e S a waE S 24 oE & s @ fon gews dreE #a §

(B) #&aA Tl 2H, ¥AeE Fai Avem wE ¥, wafE wae T oo, w9 @ feg

FHF ANEE S &
(C) s Sl 24 HOTEE § waEtE gae 9 o e ©
(D) A 3R waE o 2d 2Hl WOE §

67. mmddsm@%ﬁmmmmﬁmmm,mm@)aﬁ

sifasmA (Y) 7= gead & o €
(A I=18=-1,Y=0
B) I1=128=1Y=2
© 1=18=-,Y=-1

D I=128=-1,Y=1
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68. The half life of a radioactive isotope X is 100 years. It decays to another
nucleus Y which is stable. The two elements are found to be in the ratio

of 1 : 8 in a sample of a given rock. The age of the rock is estimated

to be :
(A) 100 years
(B) 200 years
(C) 300 years
(D) 400 .years
69. Baryon number (B), charge (C) and isospin (I) of a quark are respectively :
(A) —1/3, 2/3, 1/2
(B) 1/3, 2/3, 1/2
(Cy 173, -2/3, 1/2

(D) -1/, =2/3, -1/2
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68. uF feannd wwrafw X F ASFE 100 a9 & | 9 vF 3 ivs Y ° smafza
Mt I AR TR A e 1:8 F g A WM™

A W IAE g ¥

(A) 100 =4

(B) 200 =9

(C) 300 =4

(D) 400 =9

69. TUH @ W FHI: Sfsty Ten (B), @ (C) o wawifE waem (D) ¥ :

(A) -1/3, 2/3, 1/2

(B) 1/3, 2/3, 1/2

(C) 1/3, -2/3, 1/2

(D) -1/3, -2/3, -1/2
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70.  Out of the following elementary particles, identify which ones are fermions :
- 2P | I SRR YANE. | ey
(A) =n*,v,, K- | (B) p,v, X'
(C) n*'.3* K D) v,p,=n'
71.  Which of the following is not an energy dispersive radiation detector ?
(A) . Tonization chamber
(B) Proportional counter
(C) Scintillation counter

(D) Geiger-Mueller counter

72. A radiation detector has a dead time of 30 ps. If the recorded count rate is

2 x 104 per sec, the true count rate per sec is :
(A) 6 x 10% (B) 5 x 10*

(C) 3 x 10* (D) B x 107
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70.

71.

72.

frfafag aoia &V § S8 wHEEE § 2
iy Vi & s B
(A) n*,v,, K (B) p,v, X"

(C) =t 7K (D) w,p,n

frofafas § 4 #mw Ay fafem dyas = E 7
(A) AL HH

(B) AT 5

(.C) fetee (Fger) e

(D) TR-HFR FER

wmmmmmsops%tﬁmma2xm4uﬁ

J @ uf R W OR A E
(A) 6 x 10% (B) 5 x 104

(c) 3 x 10° M 6 x 10°
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73. A gas detector requires 35 eV to create an ion-electron pair. The detector
capacitance is 200 pF. The detector is used to detect 5 MeV a-particles. The

output pulse amplitude is :
(A) ~114 pV . (B) ~230 pV
(C) ~140 pV (D) -280 pV

74. Decay times of the light pulses associated with excitation of an organic
scintillator are T, T, and T, for alpha particles, neutrons and y-rays. Which

of the following relations is correct ?
(A) T,=T,> T, B) Ty Tyu<g
() T.>T.> T, @) T, T, > T

75. The intrinsic fractional resolution of a Si-detector for a 1 MeV charged particle

is about :
(A) 1% (B) 2%
(C) 4% ' (D) 5%
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74,

% TR dyEs #) T -, I 30 9§ 6 35 eV s===—

% | da=m Wi 200 pF ¥ | FHFE 5 MeV o F UG WA F = v

Tk oty wm= Imm % ?
(A) -114 uV (B) -230 pV
(C) =140 pV (D) =280 uV

UF TR AT B se ¥ OEE T e, TSR w9, FEE o S

& faw T, T, o T, § 1 Fefatam & e = wd@ v 7
A T =Ty Ty (B To< T, <%

(€Y Ty T, > T, () T, =Ty o T,

T 1 MeV 8y Fm & fou U SiUETE H ey gyl & @

(A) 1% (B) 2%
(C) 4% (D) 5%
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