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PHYSICAL: SCIENCE

PAPER III

Time Allowed : 2% Hours] [Maximum Marks : 150

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

gquestion carries two (2) marks. Attempt All questions.

1. Using only the NAND gates, how many of them are required to obtain a

2-input NOR gate ¢
{A) 2 - (B) 3
(C) 4 (D) 1

Z. The time interval on the leading edge of a pulse between 10% and 90% of

the amplitude is called :
(A) rise time (B) fall time
(C) pulse width (D) period

3. A J-K flip-flop is in toggle condition and has 12 kHz clock input. The @

output is :
(A) High state (B) Low state
(C) 12 kHz square wave (D) 6 kHz square wave

T.B.C. : 26/14/ET-III 7
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1, A 4-bit binary counter has a maximum modulus of :

(A) 4 (B) &

(C) 16 ‘ D) 32

5, With a 100 kHz clock frequency, eight bits can be serially entered into a

shift register in :

(A) 80 ps (B) 8 us

(C) 80 ms (D) 12.5 ps

6. A logic circuit with an output X = ABC+ AC consists of :

(A) 2 AND gates and 1 OR gate

(B) 3 AND gates and 1 OR gate

(C) 2 AND gates, 1 OR gate and 1 inverter

(D) 2 AND gates, 1 OR gate and 2 inverters

T RB.C. : 26/14/ET-III 4



1. s 4-faz o= T H afuson oo fEA £ 7
tA) 4 (B) 8
) 18 M) 32

5. 100 kHz % w=ift% smafa ¥ 8 fae fed dnieg w9 § = foe foex & w&9

HL THd § 7
(A) 80 us (B) 8 us
(C) 80 ms (D) 125 ps

B, v = ABC+ AC frfm =en = oiffes oftog d == & 2

(A) 2 AND =g &k 1 OR =

(B) 3 AND 2g 3 1 OR =

(C) 2 AND =23 3z 1 OR = & 1 et

(D) 2 AND 2%, 1 OR =7 &R 2 s7a
TB.C. : 26/14/ET-III 5 PT.0.



7. An A/D converter has 8 bits. It is driven by a 1 MHz clock. Its average

conversion time is !

(A) 128 ps {B) 256 us

-

(C) 64 ps (I3} 512 s

8. An amplifier has an internal gain of 10%. If the feedback fraction is 1072,

what is the gain of the feedback amplifier ?

A) ~ 100 B - 10"
(Cy - 10,000 _ )y ~ 10
9. Consider the circuit given below :
100 kQ

Input s——-wssmn———

TR
5 kS P
/

¢ (utput

17777
The input impedance of the amplifier is :
(A) 5 kQ (B) 105 kQ

(C) 4.76 kQ D) 20 kQ
TB.C. : 26/14/ET-111 6



7. % A/D TfiEds # 8 fag ¥ 9% 1 MHz 3o g 9ifem ¥ 30 3 ofiEds

9T T ;
(A) 128 ups (B) 256 us
(C) 64 ps= . (D) 512 us

8.  TUF omayw w1 107 W wiafer @fs ¥ Ak wiwgfe wwe 1072 &, @ wfagfe smsds
w1 dfe faast & 2
(4) ~ 100 (B) - 103
(C) ~ 10,000 ' D) -~ 10

9. frfafaa tfog = fF=w =iy .

100 k@

Input = A
5 kQ

> « Qutput

VI
amadw = FEw wiaaen ¥ :
(A) 5 kQ (B} 105 kO

(C) 4.76 kG I 20 kO

TB.C. : 26/14/ET-TII 7 ' P.T.O.



10.

X

12,

A diode is operating in space charge limited region. For a plate voltage of
100 V, the plate current is 2 mA. If the plate voltage is increased to 400V,

the plate current will be :

(A) 6 ma (B) 8 mA

(C} 12 mA (D) 16 mA

A half wave rectifier iz required to deliver 12 V d.c. to a load of 600 €. The

resistance of diode is 15 2. What would be the required peak a.c,

voltage 7
(A) 302 WV (B) 3862 V
(C) 604V (D) 624 V

A transistor in CE configuration has voltage drop of 0.8 V across Rp = 1
kO when the collector supply voltage is 10 V. If the current gain o = 0.95,

the value of base current is .

(A) ~ 42 pA (B) ~ 26 pA

(C) - 9.8 pA (D) ~ 35 pA

T.B.C. : 26N4ET-I11 8



L.

11.

12,

=ie T Ry Sihg 4% § gwfad §1 100 VB = deea § A, w9

3 mA B o = 4o § 400 V 9% Sz@ WE 9 92 ") 9 g ?
(A) 6 mA ~ (B) 8 mA
(C) 12 mA (D) 16 mA

600 O & T & T9E, 12 V de. W &1 & fau sTET fesTmrd ® SEYEERT

%, =@ w1 SRR 16 @ E1 o ae. deem w1 Twed SEwrsa 9 ?
Ay 302 V ‘ (B) 38862 V
(C) 604 V D) 624V

= CE a9 3w afEex #1 R = 1 kO | I Tad 0.8 V , 59 RS

aﬁwﬁam 10’\«"?!71??{*11?1?{1%%1@:()_95%1 SR 97 &= A 91

€2
(A} ~ 42 pA (B} ~ 26 pA
{C) - 9.8 pA D) ~ 35 ud

T B.C. - 26/14/ET-111 o P.T.O.



13.

14.

In an emitter follower circuit, the parameters have the following values -
resistor connected to the emitter RE = 2 k2 and emitter current IE =1 mA

The voltage gain is :
{A) -~ 0.952 (B) -~ 1.021
(C) =~ 0.987 (D) ~ 10.21

Given below is an integrator circuit with R = 5 kQ and C = 1 pF.

v "V

i

If V; is a step voltage having levels 0 V and +5 V, the rate of change of

output voltage is :

(A) 1V per ms (B) 1V per us

(C) 2V per ms (I 2V per us

T.B.C. : 26/14/ET-III 10



13. ﬁmmﬁvﬁwﬁ.‘ﬁnﬁﬁtﬁmﬁfﬁmm%:

mmﬁE=2knﬁq§r%aﬁ'r{a-aqﬁamIE=1nm%|ahﬁmﬁnm
%

(A) -~ 0852 (B -~ 1.021
{C) ~ 0.987 o ~ 10.21

14, ﬂ%ﬁf{=5knﬁr{c=1p?mq¢@ﬂﬁnﬁw%:

+// - 1"".&

ST

ﬂﬁvﬂﬂﬁﬁ?+5?ﬁgﬂﬁﬁﬁﬁmﬁﬁ%,ﬁfﬁﬁﬂmﬁﬁﬁ?ﬁ

L F T ?
(A} 1V 9 ms (B) 1 V Wi us
(C) 2 V 9@ ms (D) 2 V 3 ps

T.B.C. : 26/14/ET-I1I L ] | i WAL &



15.

16.

For the given comparator Vgar = +12 V and the open loop gain = 10°.

+15V

v: \
oV

o

-15V

If V; is a sinusoidal input, its value for which the comparator saturates

18
(A) 120 uV ' (B) 150 uV
(C) 60 uV D) 75 uV

In the following cireuit, it is required to maintain constant voltage of 10 V

across the load resistor Ry = 10 k. Series resistor R = 2 kQ

2 kQ

‘l,‘ Av

l

If V; changes from 25 V to 50 V, the change in the current through Zener is :

(A) 6.25 mA (B) 12.5 mA

(C) 7.5 mA (D) 19 mA

T.B.C. : 26/14/ET-III 12



15. fa8 W gEfm Voup = + 12V @R emEw §9 #@ea = 10° &)

+ 15V
V. +
&V,
| / R, = 5k
i \

- 15V
#E?iﬁﬁﬁﬂﬁﬁﬁlﬁﬁ%,ﬁﬂﬁﬂﬁﬁﬁmﬁﬂﬂﬁmmﬂﬁﬁ?ﬂﬁﬁﬁﬁ%?
(A) 120 uV (B) 150 pV
(C) 80 uV (D) 75 uV

16. refaram vfmg § 9 o i Ry = 10 kQ # 10 V = fer S S w0
&1 aTEvaEdl &, #on et R = 2 k2
2 kg2

i

v YZ; 10V % Ry

L A

AR V., 25 V @ 50 V § wRafi dwm &, @ S H & w0 oo E o

(A) 6.256 mA (B) 12.5 mA

(C} 7.5 mA D) 19 mA

T.B.C. : 26/14/ET-111 13 P.T.L.



17, Civen the following circuit where By = 10 k&, Ry, = 5 kQ, Rg = 2 k&,

RC
R,
R,
R
The value of Vg 18 ¢
(A) 163V (B) 63V
(0y BTV (D) 10V

T.B.C. : 26/14/ET-11I 14



17. e wE wiem ® fwd Ry = 10 kO, Ry = 5 kO, R = 2 ki, Rp = 4.3 ke,

VBE =07V

5373 \ICC= 15 ‘/T

Vog 1 "1 # & 7
(A) 103V

(C) 87V

T.B.C. : 26/14ET-IIT
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P.T.0.



18. A sinusoidal signal of peak wvoltage V; = 10 V is applied to a clippig

circuit

L
™~

If“'
L
|

T R

If the junction barrier voltage is (0.7 V, the output waveform will be :

v
v, o
5V '/—\ 3.6 7
LA I : ({B)
¢ —
Vv,
EV-.4 4.3V

() ; — (D)
Tl R e L e

T.B.C. : 26MN4/ET-111 16



18. ¥ FwEd V, = 10 V 1 TF wEE wwhaw i ofey § wEe o

Tl
® A oV,
i L i
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SV A3V
& ]
ofe S =E S 0.7 V B, & fm own w9 o= @ 7
v, Yo
EV T a8 T
{A) : (B) !
v,
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(C) X r— D) z
BV e
T.B.C. : 26/14/ET-111 17 P.T.O.




19.  The minimum X-ray wavelength that can be emitted by bombarding the Zn

atoms with 5 keV electrons is :
(A) 248 A | (B) 5.0 A
() 372 A (D) 7.50 A
90. The fine structure of atomic spectral lines arises from :
(A) spin-spin interaction
(B) nuclear spin
(C) electron spin orbit coupling
(D} the interaction between atomic electrons and nucleus

21. Inthe spectrum of hydrogen, the ratio of the largest wavelength in the Lymasn

series to the largest wavelength in the Balmer series is .

G X ® >
5 ) 2

4 5
o 3 D 5

T.B.C. : 26/14/ET-1I1 18



19.

20.

21.

a8 X-fR a0Red S 5 keV IR @ Zn WHW] W F@R W Sewiad &

= 9%d B, 9% T :
(A) 248 A . (B) 50 A
©) 372 A @) 7.50 A

T SEedl TEnsd w1 wEm e wE § sk a6 ¥ 2
(A) Te-ferm s==afesa

(B) =fa=mia o=

(C) zof fom w4 A

(D) ey Ml #r afyw % die sedEatE

TEESE F SEed § T 2o ¥ 58 991 U 9 s Aol § Wy w51 e

N F A g ?

27 9
(A) 5 (B) 2

4 D
(C) 9 (I 97

T.B.C. : 26/14/ET-111 19 P.T.O.



93, The main funetion of providing an optical resonant cavity in a LASER beam

15 to

{A)} build up photon density to a larger value

(B} enhance the value of Einstein coefficient By, in simulated emission

(C) enhance the value of Einstein coefficient A5y in spontaneous emission

(D) Enhance the value of both the Einstein coefficients By and Ag
23.  Twvpcal life Lin;v& of an excited atom is :

(A) 1079 g (BY 1079 g

(Cy 1013 g Dy 1021 g -

24, Balmer series in hydrogen atom is obtained when the hvdrogen atom in the

excited states :

{A) from n; = 2 reaches the ground state np = 1
(B) from n; = 4 reaches the excited state np = a3
(C) from n; =z 3 reaches the excited state ny = 2

L

(D) from n; = & reaches the excited state npe = 4 ‘:
TB.C. : 26/14/ET-1I1 20



22,

23.

24.

Fo gw 6 weNiE wgael T T W g W T o

(A) TEH T w1 sHuEd dus T % wH & e

(B) mﬁmﬁmﬁﬁﬂwﬁmﬂmmm“rmﬁm

(C) w:uﬁmﬁﬁm.wlﬁl%mﬂﬁﬁﬁém
(D) EH SERER O By #WR Ay F A W SRR W oW

s Safem T W WElgE e fwen § 7

(A) 1075 s By 1079 s

) 10~ g (D 1021 g

Wﬁﬂﬁﬁmﬁﬂmﬂﬂaﬁﬁwmmt,mgﬁaﬁmmﬁﬁm

T W

(A) n, >2 ¥ s feaft np= 1 F SEAE
(B) n; >4 % wufva feafd np= 3 4 om0 ¥
(C) n, >3 % 3w feofd np=2 8 oo &

() nizﬁﬂﬁfﬁﬂﬁﬁﬁw=4ﬁq§ﬁﬁ%

T.B.C. : 26/14/ET-III 21
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35. A beam of neutral atoms passes through a Stern-Gerlach apparatus. Five

equally spaced lines are chserved. The total angular momentum of the atom

9

(A) J

]
(-

(B) J

I
bJ

(Cy d

]|
(W]

Dy J

i
Ln

26.  Consider the 170 isotope of the oxygen atom. The fine structure and hyperfine

structure splittings of the 3p state of 170 are respectively :
(A) 3 lines and 9 lines
(B} 3 lines and 5 lines
{(C) 5 lines and 7 lines
(D) 5 lines and 9 lines

27.  The ground state of the carbon atom has the configuration l{ls}2 (28)® {Ep}z.

Assuming R-S coupling scheme, the spectroscopic states obtained are :
{A) 3 states (B) b states

(C) 6 states (D) 7 states

TB.C. : 26/14/ET-III 22



26.

27.

mmﬁm@g‘awﬁ-ﬁmmémm%lﬁaﬁém

@W@ﬁ?ﬁi@ﬁmﬁé‘ﬁ%lmm@mﬁaﬂm%?
(A} =1 By J=2
(C) J=3 (D) Jd =25

sitioE ) & 170 wERAt W OEER w1 170 =t fayrem & 3P syeredn =+t

e e i T mER SO wee: g A 7
(&) 3 @H ¥t ¢ @
(@) 3 T@A &R s ad
©) s e IR 7w
(D) s @@ #r 9 W@E

i TOEN] D AR sgen w1 A (1512 (2612 (2p)2 %, R-S T4 =1

WY W urE R O ERaE ¥ o
(A) 3 e (B) & 94l
(€) & FETA () 7 EEd

TB.C. - 26/14/ET-1T 23 : P.T.O.



29.

30.

ﬁeNe laser has the wavelength :
(A) 0.6328 um (B) 0.5129 pm
(C) 0.6493 pm (D) 0.5521 pm

The moment of ingrtia of a diatomic molecule is 1.46 x 1046 kg.m2 and its
reduced mass is 1.14 x 10726 kg. The internuclear separation of the molecule
18 :

(A) ~ 11.3 nm (B) ~ 26.1 nm

(C) ~ 28.6 nm (D) =~ 14.02 nm

Which of the following compounds does not exhibit pure rotational

-

spectra ?.
(A) HCI (B) CO
(C) COy (D) HF

T.B.C. : 26/14/ET-III 24



28.

29.

30,

He-Ne o &1 702 ¢ :

(A) 0.6328 um (B) 0.5128 um

(C) 0.6493 pm (D) 0.5521 um

E&?Wﬂ"ﬂﬁﬁ‘mﬂﬂﬂ%ﬂ1-4Exlﬂ45kg.m2%~#ﬁwm

oA 1.14 x 10720 kg ¥ U H AR eEET T8 7

(A) ~ 113 nm (B} ~ 26.1 nm

(C} ~ 28.6 nm (D} - 14.02 nm

et & @ S dtE oo TEge Wl T w7

(A) HCI (B} CO

(©) CO, (D) HF

T.B.C. : 26/14/ET-III 25 P.T.O.



al. Assume that for H; molecule the rotational constant is B. If we replace one

hydrogen atom by a deuterium atom, rotational constant becomes :

B B
(A) i (B) 3
3B
(C) =3 (D) 2B

k. The fundamental and first overtone transitions of a diatomic molecule are

centered around 1800 em™! and 3400 cm™. The equilibrium vibration wave

number is :
(A} 2000 em™] (B) 2600 em!
(C) 900 em™! (D) 1300 em™ !

33. A laser pulse of L = 600 nm and AL = 10 nm has a coherence length of

(A) 18 pm (B) 36 um

(C) 3680 mm (D) 60 mm

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



a1, ﬂﬁﬁﬁﬁ:ﬁgmﬁﬁq%ﬁmﬁﬁ%uuﬁ?m*ﬁmaﬁ

W%ﬁmﬁmmﬁ%ﬁtsﬁhwm:

B B
(A E ({B) )
3B
{(C) P (D 2B

99w feurEras v & anured R e AfugEE T 1800 em~— 37 3400 em™

m Bfea £ SR S T S w2

(A) 2000 em™ L (BY 2600 em L

(C) 900 em™! (D) 1300 em

33. h:mnnmﬁnm=1nnmﬁﬁﬁmmaﬁﬁ'ﬂﬁﬂW%:

(A) 18 pm (B} 36 pm

(C) 360 mm (D) 60 mm

T.B.C. : 26/14/ET-III 27 P.T.O.



34.

35.

36.

The ratio between Einstein’s coefficients of spontaneous and stimulated

emissions varies with frequency of radiation v as proportional to :

(a) v | (B) V2

) (D) v¥2

If m, is the mass of electrons, M is the mass of protons and Z is the atomic
number, then the atom’s hyperfine structure is smaller compared to atomic

fine structure approximately by a factor of :

(A)

l
N
E
N

K
&
3

N

(&) (D)

b
=
=

In a cubic system the angle between the pair of planes whose Miller indices
are (121) and (111) is :

(242
(a) O = cos ’(—3—} ® ©

_ | |2 o -IJE
(C) 6 = cos (3} (D) 0 = cos [4}

I
8
73
o
r—
S
ST

T.B.C. : 26/14/ET-I1I 28



4. ﬁﬂmﬁﬁﬁﬁnﬁﬁﬁﬂﬁﬁf%m@?@iﬁ%aﬁw,ﬁwmﬁv%
mﬂ%ﬂ%wﬂaﬁﬁ%?

(A) W (B v
(cy 2 (D) viE

35. A& m ﬁﬂmw%.m,ﬁaﬁam%ﬁhzmﬁm%ﬁnm

ﬁmﬁnﬁmmmﬁnﬂw#ﬁmﬁwﬁ@ﬁﬂﬁ%taﬁwﬁmﬁ

e 8 FE ¥ 7
M
(A %Z (B) mZ
mZ 5 JAmZ
€} oM

M

35 ﬁﬂﬁ!ﬂﬁﬁﬂﬁﬁ%@qﬁﬁaaﬂaﬁm,ﬁﬁﬁﬁmqﬁaﬁﬁ(mj A (111)
¥ fFam g7

2

Eﬁ} B) 9= cos ™ [_\E]

1| avs
(A) B = Cos [3

8
oy 2= (D)

g
Inl:ll
—;
PR
N e
]
g
HI'I
Loy
FE

' P.T.O.
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97  For a sodium chloride crystal the Madelung constant is given by (eonsidering
only the first four terms)} .

v B AL Bk
(A 1 N RN 5

yo8._12 6 6
(B) 1 72 73 2
L a.8_12.8 8
{.r:l 1 A‘fE .‘ll":i 2
L aeB_E e
D) 1 ~,_I'E 'uJIE 2

38 Which one of the following relations does not represent a crystal system ”

I
£
li

(A) a c:a=0Q=1=90°

B a=b=ec;oa=p3=90°7vy=10

(G w8

ik
-
-
Il
e
Il

a0*, vy = 60°

D) asdbze; iz v = 90°

TB.C. : 26/14/ET-111 30



a17.

38.

WWMﬁmﬁ@mﬁﬁmm%{WMmuﬁ

w fam w9 W)
R_E_}?_+_E:__.1E
(A) I BTE 2
B .1=E_}E+£_E
B) 1 TRk B 2
oy e 3318 8
u_E__E-Jr}E_ﬁ
@ 1 J2 ¥ 2

(B) u=b$c;m=ﬂ=ﬂﬂ°,*{=12{]“

(€} g="5ee,0=p=0980%y=60

D) ga#bze;pza=y=90

T.B.C. : 26/14/ET-111 31 P.T.O.



39. If X-rays are allowed to fall on a crystal the position of diffracted points are

obtained by Ewald construction or Ewald sphere of reflection of

) X
radius —.
A,

1/A Q

In this setup. X-rays are along AE, the position of crystal and the centre

of reciprocal lattice is :
(A) ecrystal is at point E while the centre of reciprocal lattice is at point O
(B) erystal as well as centre of reciprocal lattice are at point O

(C) erystal as well as centre of reciprocal lattice are at point E

(D) erystal is at point O while centre of reciprocal lattice is point E

T.B.C. : 26/14/ET-111 32



30. uft X-FFo =1 free W i R 9 & O e faaw = s | wl

ﬁw%ﬁmmﬁaﬁaﬁgmﬁﬁ%l

g 9o # X-ferdl AE ¥ @g-919 ¥,

frea #t foufs o onafs e w1 3 & ¢

(A) frew fag BE W & e wwafs dfw fag O W ®

(B) free ok Tl aftm aF & g O W ¥

() frea it s afcg 29 g E W 2

D) fr=w fag 0 W & wafs s dfew fag E w #

T.B.C. : 26/14/ET-II1 33 P.T.O.



the following is not 2 point defect ?

40. Which one of
(A) Chemical impurities
(B) Vacant lattice sites

(C) Interstitial atom

(D) edge dislocation

41. Ha material of thickness & having one type of carriers (electrons) is subjected
to electric field E, along x-direction and magnetic field B, along z-direction
the Hall voltage in terms of Hall coefficient Ry and current I, will be :

B
(A) tlex‘R_:;

R
(B) lx ExB: "’tﬂ'

B.t
1 —
© LRy,
R
(D) Ix Bz "tﬂ'

34



0. FAfates § @ w fag #7fe 7@ ¥ 2
(A) Tt sgfeat
(B) @ #fes T
(C) 3T=aqet qIE]

(D) fau fazum=

41. @m%m(m)mm:mﬁﬁmﬁﬁzﬁ-&gﬂm
Exﬁx-mﬂﬁmﬁia’gﬂ%ﬂBzﬁz-ﬁw%umﬁr@m%ﬂth

RHa?ﬁaﬁﬁaaahc—ﬁmaﬁtumlxmﬁﬁ?

B
(A) ¢ LLE, E:;
Ry

(B) Ix ExB: T

L
© Lg.

(D) I.t Bz Tl

T.B.C. : 26/14/ET-111 35 P.T.O.



42. Which one of the following statements regarding effective mass m. is not

true ?

(A) It may be larger than m
(B) It may be smaller than m
(C) It should always be positive

(D) It may be anisotropic

43. If a sample of germanium has a conductivity 1.6 x 103 @1 m™* for an impurity

concentration 1022 /m? and relaxation time 10712 s, the effective mass of the

sample (|e| = 1.6 x 10-1? coulomb) is :

(A) 10721 kg
B) 1070 kg
© 16 x 107! kg

@ 16 x 1070 kg

TB.C. : 26/14/ET-II1 36



42, Fefafen 3 ¥ S99 FUF AWEF AT o B I W §9 W § 7
(A) T% m ¥ FRYEd =2 8 TEhA §
®) T m ¥ FFa o A wwA L
(C) 3 TR YAETER g aned
(D) = fawaRfeer & @ Fi

43, wifEm & T3 1 ewfs wEm 1022 /md & faw wewa 1.6 x 10° 07w

i fnferer T 107125 )\ TR (|| = 1.6 x 10718 wwitn) w1 wwiodw wemTm ¥
(A) 103! kg

B 1073 kg

(C) 186 x 1071 kg

(D) 1.6 x 10790 kg
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44,

The effective density of states in a €

3
[m‘IrE 2
(I L le

45. For metals at not t00 low temperature the ratio of thermal co

the electrical conductivity 15 :
(A) Constant

(B) Proportional to T

(Cy  Inversely proportional to T

(D) Proportional to e

TR.C. : 26/14ET-111 38

onduction band are given by *

nductivity to



Ad. oS ¥ O memelt w uvEl wee &9 R S ¥ 7

45. wgst % fou o fe W Fd, S wwwa ¥ SgE S &SI
¥:

(A) TR
(B) T = WHEIE
() T%W

(D) T F FEEE!
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46. The total magnetic flux which passes through a superconductor ring can assume

only quantized values, integral values of quantum of flux called fluxoid. It

is given by :

h 2n he
A) — . ®

e e

nhe whe
(C) % (D) =

47. Variation of conductivity as a function of T for an impurity—containing super-

conductor is

Inc

(A) (B)

34

3!

Inc

D)

©

34

3
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46. wHA TEHME TaE A Afadias T@E ¥ FHL Al €, qF FAG WAS TH, TEE

F T g T ToREEE Fedw ¢l 7% fFEe gw R s ¥ 02

P
Gy = gy 2k
e
nthe nhe
(C) % (D) 3

47. wfegm afaaes ® e T & @ =@ & &9 # Jowa 3 fofo=a S

¥ ?
Inoc Inc
(A) (B)
> >
1/T 1/T
Ino T Inoc
(C) (D)
> >
1/T /T
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ot of electron and hole romcentration

42 In a given semiconductor, the produ

is :

(A} a function of impurity concentration

(B} proportional to g

(C) proportional to &

(D) proportional to eV

ms of atomic number Z in terms of

49,  The diamagnetic susceptibility of N-ato

<res, the mean square atomic radii 15 !

N P
) =5
me
3 2
N
By = _Ee ﬂmc__
< re =
E.;:z I"-T-:CJ--2 =
o = ———g
l: s Bre”
2 Ze? N <
o e DENELE
amoe
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48, UF O H, ToR W SoR S Tu AEm o ¥ ?
(A) welfe WEm w OThH wE

(B) T = HEAR!

o VT & T

49, <r’> % Hay § THY TEAW 2 F N WOy w1 ffyewn g, me w o

foremd ¥
Ze*N < re
(A) %= - ==
e
Ze*N me?
(B) % =-~—p—
= >
Ze? N < r?
€ % =- =
Bme
27 Neris
D = -
e 3me?
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50. In antiferromagnelic imaterials magnetic moments are temperature dependent

and above the Neel temperature materials behave as :

(A) paramagnetic
(B ferromagnetic
() diamagnetic

(D1 superconductors

51, Penetration of an applied magnetic ficld into a semi-in(inite superconductor

is .expressed by the penciration depth 7 whichi is defined as Lhe distance in

which the :

(A) field decreases by a [actor of € 1

1
(B field decreases by & factor of 3

1

() ficld decreases by a factor of
\.

1
) field decreases by & fuctor of Nz
x AR}

TR.C. : 2814ET-IT 44



50. wfawceTEEE (TERd-iafs) wd § gewa g9 am fsk @ § A e
am B TR Y FY FEER Fl T 7

~

(A) FTEHE
(B) degEsE (HUEEREES)
(C) feFg==E
(D) Hfqareh

51, TF WER gEEE 49 F UH-UH e-ura sfeaes § yaw @ wE Tes A

2 wefeta fFm = & <0 fo <8 9 wfinfas ¥ fosd .
(A) &7 &l & UF o ] WA T
(B) Qﬁ%%mﬂm%

1

() a}a&%m@m%

® 5 B P A v
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52. Two types of superconductors are differentiated by the value of K. The values

are !
(A) typeI: K <1
type I : K > 1

1
(B) typel:K::E

1
typ-eII:K:vE

. . .
(C) typ-el:ﬂ-::;‘,—é‘

1

typeII:K}E

1

(D) tg-‘peI:I{cz“E

1
type IT:H}E

53. The dielectric constant € of an isotropic or cubic medium related to vacuum
is :

(E is the electric field and P polarization)

EﬂEa-P
Ay &% o B (B) e=14+P
enE + P
€ e=cgf + P D) em S
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52. o R & sfaaes w1 Gigs K$ 99 8 o on 31 97 99 B
tAY SR I K <1

TR II: K>1.

1
(B) mI:K<§

WH:K>%

1

(C) WRI:K{%
1

WII:K>‘\7§

1

(D) mI:K<7—§
1

mII:K>‘J—3_

53. frafa @ wafyn wndfm 7 = mom * i@ fReww < =0 ¥ (E frm o
¥ ol Pyt ¥)

_SE+P
E + P
(C) & =eoF + P @ e=2—"—
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54. The variation of specific heat of a crystal lattice with temperature in the Debye

model is represented by which one of the following curves ?
s

Sy,
. [ S R SR P
3
(A)
kT
(B)
-
kT
(©
—>
kT
(D)
kT
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54. fzard ufze § 9 = 99 feea aftg =1 @ o w1 ofigds efafas §
A foFq o% 30 o W@ ¥ 2

S ]

Nk

(A)
(B)
-
RT
A
Cy
7Y ) eSO
3
(C)
kT
o3
NZ
(D)
T
kT
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55.

56.

57.

The nucleus tritium (?H) undergoes [-decay as :

H - X + B+ V
The product nucleus X :
(A) is an isotope of 7H
(B) has mass number A which decreases by one
(C) has atomic number Z which is decreased by one

(D) is an isobar-of ?H

On the basis of liquid drop model, the critical condition for nuclear fission

is (Z and A represent the atomic number and mass number respectively).

Z 7
(&) 3 < 49 ® 3 > 49
72 72
L2 £ 49 D) = % 49
(C) % < (D) A >

The half life of a radioactive isotope X is 50 years. It decays to another element

Y which is stable. The two elements were found on the ratio of 1 : 15 in

a sample of a given rock. The age of the rock as estimated to be :
(A) 100 years (B) 200 years

(C) 300 years (D) 400 years

T.B.C. : 26/14/ET-1II 50



56, gzt wiew (1) ¥ p oawersm dmoE
SH S X+ B +v
FEOE TYE X
(A) H =1 WA ¥
(B) BHF! goAWA 9 A ¥ S wm A w2d §
([C) TES T e Z ¥ W U W vt ¥
C D) i W UE EEEIRE B

56. 3faa ¥ wiew @ anwr W afusts faaves @ fou wifir e e ¥ (7 3k A

FAY:; WA HE @R SeAHE BEd) |
Z o s
Zz )
() e < 49 an - A = 49
57. TF Toaye gueafas X H AS-Sieawid S0 99 % 9% 999 Wl Y U sresiad

T YW OOI FI S O U YRR O® AR H 1 : 15 ® #@qwa § U9 T | WEe
@1 g enyg ¥ - |
(&) 100 T8 (B) 200 o

(Cy 300 99 ' (D) 400 TH
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58 A baryon octet with guark substructure u u s has the isotopic spin (Ih

strangeness (5) and hypercharge (YY) quantum numbers given by

[-I!!!I-.} I=1,S=—-1,?=ﬂ

B) I=%.?=1,T:2
) I1=1,8=-1,Y=-1

Dy 1

[

50. Experimental evidence for the existence of gluons with spin 1 comes

from :

(A) Inelastic lepton-nucleon seattering

(B) Quark statistics in Q

(¢} Hadron states

(D) Hadron spins

TB.C. : 26/14/ET-II ol



58. =R ITHTEW % WY AfiAE s w v s, FEF gEEfE fim (D, EEavE

(8) 3R =f A=W (Y) Far=n 7= &9 fom .1 w9 T 7

A) 1=1,5= -1,Y=20

b | b

By 1

C) 1=18=-1,¢7 =-1

1 ==L % = 1

li

Pl | ek

59. To 1 =@ TgHER & sifms % o wEfe wom wwt @ s &2

(A) FAgeiEs w<A-gEaE wEmE

B) Q ¥ == Siefes

(C) FEA Ewe

(D) wEm form
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60.

61.

62.

A heavy nucleus at rest breaks into two nuclear fragments which move with

their velocities in the ratio 8 : 1. The ratio of their radii (assumed to spherical)

would be :
(A) 1:2 ' B) 2:1
C) 1:4 D) 4:1

Using single particle independent model, the spin parity (JT) assignment of

the nucleus }'F in the ground state is :

by 1
(A) 5 (B) 5
3+ 5+

— B
If T1 and Ty represent isotopic spin operators for the nucleons (1) and (2),

then the product :1 .;; in the N-N interaction ensures :

(A) the charge independence and charge symmetry of nuclear forces

(B) the charge independence but not the charge symmetry of nuclear forces
(C) charge symmetry but not the charge independence of nuclear forces

(D) neither the charge independence nor the charge symmetry of nuclear

forces

T.B.C. : 26/14/ET-II1 D4



60.

61.

62.

T.B.C. - 26/14/FT-111 55

U Ry W A ¥ A Afae aasi H = S oY 3 R 8 ¢ 1 S 2w

A nfa =@ F) = el (vw d 5 3 Mawn € w1 smum s e 2
A 1 25 (BY. 2 ¢
) T34 Dy 4 % 1

THT BN FHaA ASA 1 SUErT w5 AR HwaR § Wi Vp s fom TEea

(™ fifthe 2 .

1 1
® 5 ®
+ = .
o oy 2

o 7, I T, , TR (1) @R (2) B fF R Ry S FRE w5
& & NN e e § zom o o i e R

(A) TTRE a@ F MY wEww N A wHi

'(BJ, A 96 &1 8T Suem, T APy wniEfiE a8

(C) Tfuysis m3a =t ey oufifg W 21Ey =aerar T35

(D TFfasim 39 &1 3 9 19N TEgsa 3% F O oy anfiofa
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83.

64.

The process T = p — B = n is not observed becausc :

(A) Jsoapin iz not comserved
{B) Spin is not conserved
(C)  Strangeness is not conserved

(D) Charge ig not congerved

Out of the following pairs of EM interactions, the pair which involves change

of parity 1s :

(A) Eleelric dipole and magnetic dipole

(B} Klectric dipole and magnetic gquadrupole

(€ Bleclric quadrupole and magnetic dipole

(D) Electric gquadrupole and magmetic quadrupole"
The expectation value of fensor operalor

—3 > o ] -1
8,2 = 3{o1.7)(og.7) ~ C1L.02

for the n-p sygtem in the total spin S =1 for the configuration {when neutron
and proton sping are along the z-axis coinciding with the direction of

interparticle separation ) as shown g

I
r
P
€y g
Ay +1 : {B) zero
e -1 D) +2
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63. WA 5+ p o k0 + n T TG G FAE
(A) wmferd witfya w& o
(B) Torw wafem =& &
(C) T S @ ¥
(D) omaw wRfaa T ¥
64. EM TRwEiE frw & Feafatee gt § @ €5 g, gueas o 9ied mire s
2
(&) T B o T Ty
(B) 3gn foym o g fo@
() Fgm =gds R TewE GyE
(D) e =gy AR T TEye

§5. T WA W SWiad = s s 2

= =¥ =2 =3
S12 = 8(01,.7)(02.F) — &1.02

%o faam fom (S8 =R AR iEA 2w & we-we ST ygee 2 ) |
n-pmﬁm%@fm‘m%l

n
r’:
P
€t 0ty
(&) +1 : (B) I
)y -1 D) +2
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66. In the Weizgacker's mass formula for the binding energy of a nucleus, the

asymmetry term is preportional to !

A) _(A - 27) B (l - %\'
i A? ; A )
7S A (A - 22

87. 'The process

# +d ->nTnR
can be used to experimentally determune .
(A) spin of the pion
(B) parity of the pion
() isospin of the pion
(D) charge of the pion

88, The process
Boonte v,

is not experimentally observed because :
(A) strange quantum number is not conserved
(B) Isospin is violated
() Parity s violated

M) Lepton number is not conserved

TB.C. : Z6/14/ET-MI 58



66. Tfuw = = I # fou fawdet TowE g § ermwfw we fewed wAerd

. (A - 27) 5 " - 2Z)
=z (B) [ =

(A - 2Z)° (A - 22)%
<) = (D) 3

67. WEW - + d — n + n B fEuh e fRuim # oygE A oS wewd

T ?
(A) s & fom (B) fr&am =t wu=a
(C) Toum wofers (D) T &1 maw

68. Mk‘—)n*+no+v0mmﬁﬁe@m,m:

(A) Toaam Faren dE wEE T ¢

(B) wufer afawafma ¥

(C) Tura fwwafiE ¥

(D) oW dem wifdm 7@ ¥
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69.

70.

71.

X b

For two nucleon states (given in the spectroscopic notation 23+1 Ly} 3'1‘1 and
11)2 the assigned values of the isotopic spin are respectively -

{A) 1and 1 (B) 1and O

(C) 0and 1 2 D) 0 and O

For detection of y-rays, which of the following radiation detectors can be
used ?

(A) Ionization chamber

(B) Scintillation counter

(C) Preportional counter

(D) Semiconductor surface barrier type detector

In a gas filled dstector the energy required to produ.cc one ion-electron pair
is typically in the range :

(&) ~ 30 — 35 eV {B) ~ 20 — 25 eV

() ~ 15— 20 eV @ ~12 - 18 &V

For a moncenergetic beam of particles of energy E, the FWHM of the recorded

voltage pulse height spectrum is :
(&) «< E (B). = W

C) «E? {I) independent of B
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69.

70.

T

72.

& frrEn sEes ([ A #2541 Ly # 31y AR 1D, F faw
TreatyE fom @ fog emEfea 99 wEE: €

(A) 1 SR 1 (B) 1 & 0
(C) 0|1 ; (D) 0 3 0

Ll w T @ @ foy frefates § @ S o dgEs s
¥ ?

(A) SFHHM F (B) TEHLW S
(C) WHURT I3 (D) T Tag TAYFEG GgAD

ﬁa%ﬁmﬁwmmmmﬁ%mmmmm
feg @ # AT ?

(A) ~ 30 — 35 eV (B) ~ 20 — 25 eV
(C) ~ 15 - 20 eV (D) ~ 12 - 18 eV

Eaﬁémgmmﬁ%mm@mmmmm

# FWHM % ?
(A) = E (B) « JE
(C) «E?2 (D) E / @aA
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3.

T4.

16.

The detection of thermal neutrons can be done by :

(A) BF, counter

(By silicon surface barrier detector

(C) Scintillation counter

(I Tomization chamber

Baryon number (B), charge (C) and isospin (D) quantum pumber of d quarks

Are .
1 2 1 1 2 1
{..I!!'l-:] 37 Br E I:B} _3l 3: >
1 j e 1 1 1
{C} ':3: S:I- 2 {.D.:I -51 7 Ep E

The strengths of weak, gravitational, electromagnetic and strong interactions

in increasing order are :
{A) gravitatinnal. wealk, clectromagnetic and strong
(B) weak, g-raxritatiunal, electromagnetic and strong

(C) clectromagnetic, gfmr'ltati-::nal, weak and strong

(L) gravitﬂtiunal, electromagnetic, weak and strong
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73. e =l w1 ww RS RO A § 7
(A) BFy; HE2l gM
(B) Tafas wow =1y 999 gl
(C) VERTY ®182t B
(D) A= w=e o

74, o TS 3 3fisE g=m (B) AW (C) 3R wnters () 50 S@Tm e § 7

o | kA

(A) my -

Ca | a2

1
2

| =
bO| =
2 | b=

4
a 3?

B | bt
bo |

1 1
{C) (D} 3’ 3’

ol |

75.  &itv, ey, fAga-geea @i wiwmmet sew fFw w1 wfet wgd g e H
A

(A) Teemm, after, SEE-grEEy S e
(B) &ffm, TEE, Sgg-gEem o e
(C) FEE-Tew g, TEEg, s sl wfweme

(D) 1_];55—?&'4 TeE-gEwE, & IR i
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