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PHYSICAL SCIENCES

Paper III
Time Allowed : 2% Hours] [Maximum Marks : 150
Note :— This paper contains Seventy five (75) multiple choice questions. Each

question carries two (2) marks. Attempt all questions.

! In the circuit given below, R = 5.0 kQ and Ry = 500 kQ :

% Ry
i b
The open loop gain of the amplifier is 2 x 10°. If V;, = 100 mV, the output

voltage V. will be :

(A) 200 mV (B) 1.01V

(C) 99V (D) 101V
2. In a differentiator circuit consisting of RC network, the cut-off frequency is

1.0 kHz. If C = 0.5 uF, what is the value of R ?
(A) ~ 318 Q (B) ~ 200 ©
(C) ~ 168 © D) ~ 824 O

T.B.C. : 11V/17/ET—III 2
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1. = A ™ ufgy # R = 5.0 kQ 3R Ry = 500 kQ :

ﬁ +
R
Vin
- 'A\W vont
R"i RF
i i

YaeiE w1 Gen U @y 2 x 10° ¥1 3R V,, = 100 mV, @ i See Vg,

Y ?
(A) 200 mV (B) 101V
(C) 99V D 101V

2.  RC 9% 90 & Fasa® § oYfd s§ w1 & am@fe 1.0 kHz ¥ 3
C=05npF @, RS 9F & AW ?

(A) ~ 318 Q (B) ~ 200 Q
(C) ~ 168 Q D) ~ 824 Q

T.B.C. : 11/17/ETIII 3 P.T.O.



3. In the given circuit of the inverting mode amplifier, the input impedance

is

5kQ 100 kQ
—/\WAA VYWWWWA
Vin
\ o
.
5kQ
(A) 10.1 kQ (B) 2.5 kQ
(C) 10.0 kQ (D) 5.0 kQ
4. For which of the following applications comparators are not used :

(A) Wave shaping
(B) Voltage-level detection
(C) Oscillators

(D) Differentiator

T.B.C. : 11/17/ET—III 4



3. 4 i ™ gt e wfads & ufoy § fEw i fead @2

5kQ 100 kQ
—— AW WA
Vin
L e Vo
+
5kQ
(A) 10.1 kQ (B) 2.5 kQ
(C) 10.0 kQ (D) 5.0 kQ

4 Frefafes 3 ¥ fra o § geeRe WIE T A 2
(A) 39 AT (T FRR)
(B) deedl WX W Udl A
(C) <=

(D) 3ATHTH

T.B.C. : 11/17/ET—III 5 P.T.O.



5. Consider the following silicon transistor circuit :

+12V
1kQ
10 kQ Vou
Vln L VMW
90 kQ
=12V
If V;, = 0, the output V¢ 1s :
(A + 12V B) -12V
©C +12V D)y oV
6. In a CE configuration, the forward current gain of the transistor is 100 and

Iz = 20 pA. The dynamic emitter resistance of the transistor circuit is :

(A) ~ 125 Q (B) ~ 25.0 Q
(C) ~500Q D) ~ 200 Q
3 A transistor is operating in common base configuration with § = 100 and

Ic = 2 mA. If Igpq increases by 10%, I will be :
(A) 20 mA (B) 22 mA
(C) 1.8 mA D) 2.2 mA

T.B.C. : 11/17/ET—III 6



5. freifea fafesly gifve ofoy w faer il

+12V
1kQ
A"
]_Okg out
Vin
90 kQ
-12V

'qﬁvin=0,?hﬁﬁqvout?ﬂ'l% ?
A +12V B) -12V
(C) +12V D) 0V

6. UF CE fo=ma # Zifewx &1 wadt 90 &y 100 3R Ig = 20 pA &, @ it
qfyy &1 nfasiter Scos wfedy feam & 2

(A). ~ 125 Q (B) ~ 25.0 Q
(C) ~500Q D) ~ 20.0 Q

7.  UH AR P =100 I Ip = 2 mA P WY HEAE T F W W@ R, AR
Icgo, 10% @ gl & @ I #0 &M ?

(A) 20 mA (B) 22 mA
(C) 1.8 mA D) 2.2 mA

T.B.C. : 1117/ET-III 7 P.T.O:



8.

In the circuit given below, R = 5 kQ, R;, = 3 kQ and Zener voltage
V, = 6V.

‘_Wv
R
W K ER

If the source voltage Vg changes from 24 V to 36 V, Zener current will change

by an amount :

(A) 1.6 mA (B) 2.4 mA

10.

T.B.C. :

(C) 4.0 mA (D) 6.25 mA

The open loop gain of an amplifier is 10%. If the feedback fraction is 1073,
the closed loop gain of the amplifier will be :

(A) ~ 909.1 (B) 11111
(C) 10 (D) 100
Clamping circuits are used for :

(A) biased clipping

(B) combinational clipping

(C) adding a d.c. level to input a.c. signal

(D) providing a stable a.c. signal

11/17/ET—III 8



8. fy=ifiha uftuy § R = 5 kQ, Ry, = 3 kQ 3R IR diceqr V, = 6 V ¥

=
'

TN

"Alll
r?j

Ifg dreem V, % ©a # 24 V& 36 V # wieda fean Smar &, @ 9w e

e ¥ St ?
(A) 1.6 mA (B) 2.4 mA
(C) 4.0 mA (D) 6.25 mA

9. TwH vay®w ¥ gen o9 @y 10* ¥ IR wHedw (wifEm) s 1073, @ wadw

F AT FY Y F OB ?

(A) ~ 909.1 (B) 1111.1

(C) 10 (D) 100
10. wfmm (s=F) iy fees swEm # o) W ¥ 2

A) @frE (sEee) fFafm (F3E)

(B) Mt faafdn (FaA)

(C) fH% ac. WHha & faw de &R SgT

D) Th R ac. THA WH FT

T.B.C. : 11/17/ET—III 9 PT.O.



11. Consider the following transistor amplifier :

T + 12V
10 kQ
S _% 41 eV
i ' }/ AT owut
Vin » 11 10 k&2
. ‘ 0.5 k&
6 kQ§
| 1 ke
ok e

The voltage gain of the amplifier is :

(A) 10 (B) 100
) 20 (D) 6.6
12. A p-n junction acts as a closed switch when it :

(A) has a low junction resistance
(B) is reverse biased v
(C) has a wide depletion region

(D) can not overcome its barrier voltage

T.B.C. : 11/17/ET—III 10



I + 12V
10 kQ
6 kQ %
v [ I ml % Dol
in e— | 10 kQ
0.5kQ
6 kQ
1kQ nJ;’
yaYE H areedl oY 9 § ?
(A) 10 (B) 100
(C) 20 (D) 6.6

12. U p-n SRE How fom & W F@ w@ R, 99
(A) zaw fre S ufedy @
(B) ¥ Sk fTa ¥
(C) W TH SIS TE &9 ¥
(D) ¥& 7Y Seedl W e AG 9 WAl

T.B.C. : 11/17/ET—III 11

P.T.0.



13.

16.

Which of the following is associated with digital-to-analog converters ?
(A) non-monotonic error

(B) incorrect output codes

(C) offset error

(D) non-monotonic and offset errors

A 4-bit R/2R digital-to-analog converter has a reference of 5.0 V. What is

the analog output for the input code 0101 ?
(A) 0.3125 V (B) 3125 V
(C) 0.78125 V - D) -3125V

A single transistor can be used to build which of the following digital logic

gates ?
(A) AND gate (B) OR gate
(C) NOT gate (D) NAND gate

The output will be a zero for any case when one or more inputs are zero

in :
(A) OR gate (B) NOT gate
(C) AND gate (D) NAND gate

T.B.C. : 11117/ET—III 12



13.

14.

15.

16.

frefafen #§ ¥ Fra fefiea-z-wmem wuiafdd § g=tug & 2
(A) R-uwfeea I

(B) e frim e

(C) sifwde Ffe

(D) wfgwen 3R sifwde et

& 4-bit RI2R fefma-z-wet eiafia &1 ¥ 5.0 V 8, Féw #g 0101 &
feu frfn et =0 ¥ 2

(A) 03125 V (B) 3125V
(C) 0.78125 V D) -38125 V

o e 2 @ feftan § & fra fefee dfvs T @ f & swm
foren W ® 2

(A) AND 7 (B) OR T
(C) NOT 2 (D) NAND =

frt 0 feefr & Forfm v @ v Pt § @ Fre o W o Fw g
%

(A) OR (B) NOT

(C) AND & (D) NAND 7=

T.B.C. : 11/17/ET—III 13 P.T.O.



17.

18.

19.

20.

A data conversion system may be used to interface a digital computer system

to :
(A) an analog input device (B) a digital output device
(C) an analog output device (D) a digital printer

XOR logic gates can be constructed from :

(A) OR gates only

(B) AND and NOT gates

(C) AND, OR and NOT gates

(D) OR and NOT gates

The input and output impedance of an emitter follower, respéctively, are :
(A) High and low (B) Low and high

(C) Low and low (D) High and high

When voltage feedback (negative) is applied to an amplifier, its input

impedance ?7 |
(A) decreases (B) increases

(C) remains the same (D) depends on the voltage

T.B.C. : 11/17/ET—III 14



17.

18.

19.

20.

TH TH IEdd a9 H T e TR 9 § A<UEed & fog E Y

foram s ¥ 2
(A) T TAEm fEe WA (B) w= fefsea frm A
(C)@Wﬁhﬁrw D) Tt fefoea fit

XORaﬁmﬁzmﬁwmmmﬁm%?

(A) @aa@ OR W2 ¥

(B) AND 3R NOT i ¥

(C) AND, OR 3R NOT & &

(D) OR @R NOT 2 &

@ IstE s @ fAw ol frtn wfwrend s €

(&) ¥ @R fr= ®) fre o v

() fm= &k fa= (D) == AR 3=

T FE deed Wqyfe w1 OF YodE W e fEm S g, a9 few afwe
(A) w5t (B) =gt

(C) =& & (D) deear | faslt &

TB.C. : 1/1T/ET—II I P.T.O.



21.  Which of the following series is/are in the infrared region of electromagnetic

spectrum ?
(A) Lyman series (B) Balmer series
(C) Bracket series (D) Lyman and Balmer series

22. The correct order of different types of energies of a molecule is :
(A) Eg >> Eyy >> E >> Ei.
(B) Eg >> E,; >> E.p >> E,
(C) Eg >> Eyy >> E >> E.ot
D) E; >> Egy, >> E, o >> Ey
23. For a molecule to be infrared active, it must possess a :
(A) permanent charge
(B) permanent dipole moment
(C) changing dipole moment during vibration
(D) changing electronic polarizability

24.  Number of proton NMR signals obtained in the NMR spectra of CH,COCHgq

will be :
(A) 6 (B) 3 ‘
(C) 2 D) 1

T.B.C. : 11/17/ET—III 16



21. Trafafes # § == Soi/afml foga-goma e & ofatad &9 § @

e ?
(A) @mEHT AUl (B) ==X Sof
(C) w2 Fot (D) <EHEA R ST Sf

22. qmmﬁﬁfwmﬁﬁﬁﬁa@w{w% ?
(A) B >> Eg >> By >> Ey
" (B) Ey >> E. >> Egy, >> Eyy
© Eg > Egy >> By >> E
(D) By 5> By 5> By, >3 Eg
23. UH AV H I WHI @1 & o0 & F g TS AMMeT ?
(A) TR W
(B) ¥t fya amel
(C) wo9 & <R ufadavia fgya sl
(D) aREdeiel Seiei-en YaToRaoT 7w
24. CH3COCH; # NMR ¥ # Wa Wi NMR &l ®1 ¥ed1 faat enft 2
4) 6 B) 3
(C) 2 M) 1

T.B.C. : 11/17/ET—III 17 P.T.0.



25. Methane does not exhibit rotational spectrum because :
(A) methane does not interact with light
(B) it is not having geometry of a spherical top
(C) methane molecule can not rotate
(D) it has an isotropic polarizability

26. The lifting of quantum state degeneracy through application of an electric

field is :
(A) Stark effect (B) Zeeman effect

(C) field emission effect (D) photoelectric effect

27. A laser pulse has mean wavelength A = 600 nm and spectral width

Al = 10 nm. Its coherence time is :
(A) 0.06 ps . (B) 0.12 ps
(C) 1.2 ns (D) 0.12 ns
28. Which of the following lasers can not be operated in CW mode ?
(A) COg laser (B) Nd : YAG laser

(C) Ruby laser (D) He-Ne laser

T.B.C. : 11/17/ET—III 18



25. fads woifs Hegn 1 74 <l =ifF -
(A) fadm wrer & wy wfafea 78 s
(B) 3&d vieim i w1 wfafa @€ ¥
() fudm =1 o oA F& wX wHA
(D)Mm&ﬁ#mm%

26. @W@%Wﬁm'mqmmﬁﬁmmw%?
(A) W% 39E (B) SiEd wwE
(C) & IgsA 99E (D) 9FENI-STYd q9E

97. TH SR T I W FURE A = 600 nm 3R TEH W8E AL = 10 nm B

THH FeH (AHE) T ¥
(A) 0.06ps (B) 0.12 ps
(C) 1.2 ns (D) 0.12 ns
08, froifafaa # ¥ frg R F CW womelt # & =emn w1 WA 2
(A) COy TSR . (B) Nd : YAG &SR

(C) &I TSR (D) He-Ne @SR

T.B.C. : 11/17/ET—III 19 P.T.O.



29.

30.

31.

In a Raman scattering experiment, Rayleigh line is observed at 500 nm

whereas anti-Stokes lines are at 480 nm. The Stokes lines will be at -
(A) 519.34 nm (B) 521.74 nm
(C) 534.12 nm D) 542.15 nm

The ratio (A91/Bg;) of Einstein coefficients Ay and By for a given radiation

frequency varies with the refractive index ng of the medium as :
(A)  oen (B) «<n
(C) o« n? D) eeny

Consider transitions from a higher state triplet (3D1, 3D2, 3D3) to a lower

- state triplet (3PO, 3P1, 3P2) . How many transitions are possible ?

32.

(A) 6 (B) 4

© 5 (D) 3

An atom has two electrons with quantum numbers (11 =88 :%) and

[lz =1,s, =%) respectively. What are possible values of J as a result of

J-J coupling ?

T.B.C.

(A) 2, 3, 4 only (B) 2, 3, 4, 5 only

(C) 2 and 3 only M 1,2 3, 4,5
. 11/17/ET—III 20



29.

30.

31

32.

@mmmﬂﬁ,?@mﬁsoonmmé@mim@mw
480 nm W ¥ ©f® W@ wa 9w O ?

(A) 519.34 nm (B) 521.74 nm
(C) 534.12 nm (D) 542.15 nm

@ﬂwmm%mwmmAmaﬂth%m
(Agy/Boy), W & 9AdH GAREF n, ® WA FY w7 A Fgo@ 2

(A) o nd ' (B) e n}
(C) ocng’2 (D) e my

FoIR s B (3D, °D,, 2Dy) & frew st B (P, 3Py, PPy) H HehHw
W foar #Fifw, fFaq @FA @va § 2

(A) 6 (B) 4

(Cy 5 (D) 3
@W?W:WW[A::},%:%)371'{(12=1,32=—;-) EICRAR-GE g
g1 j T & uftomaEEy J & guifad 9@ a3 § 2

(A) @9 2, 3, 4 (B) %ad 2,3, 4,5

(C) &Had 2 3R 3 M) 1,2 3,4,5

T.B.C. : 11/17/ET—III 2% P.T.O.



33.

34.

35.

36.

If T is the nuclear spin of an atom, the number of hyperfine components for

any Zeeman line in a strong magnetic field would be :
(A) 2I (B) 2I +1
(C) 2 -1 D) 2(I + 1)

The equilibrium vibration wave number and harmonicity constant of a molecule
are v, = 1904 em™! and x, =8 x 1073, The zero point wave number of the

molecule is :
(A) ~ 1900.5 cm™L (B) ~ 948.2 em™!
(C) ~ 1888.7 em™t (D) ~ 1528.2 em™}

Consider transition between two levels 2D3,2 - 2P1/2 of an atom with nuclear
spin I = 3. The expected number of components in the hyperfine structure

of the transition line is :
(A) 3 (B) 6
(C) 4 D) 7

The moment of inertia of a diatomic molecule is 1.46 x 1046 kg-m?. What
will be the frequency of absorption line in its pure rotational spectra corre-

sponding to the transition J = 0 to J = 1 ?
(A) 1.15 x 10 Hz (B) 10.2 x 10! Hz

(C) 7.61 x 10! Hz (D) 3.98 x 102 Hz

T.B.C. : 11/17/ET—III 22



33.

34.

35.

36.

g uw A &1 TR T 18, @ TH el gEeE & 7 SiHE e
& fou egmena sEgdl = gEn fee @ 2

A) 21 (B) oI + 1
©) 9 -1 @) 24 + 1)

Th ] % GEEAEEN FA a0 qew iR gmitea feE v, = 1904 em 1 SR
x, = 8 x 107 ¥ 3§ v W YA fag w0 g = o ?

(A) ~ 1900.5 cm™} (B) ~ 948.2 em™}
(C) ~ 1888.7 ecm™} D) ~ 1528.2 ¢m~1

g w0 [ = 3 9 TF WA b QWA 2Dy — 2Py ® A HHEAU
w faer HifSw| dFH T & SRR el ¥ addl st qufad gem =m0
B ?

(A) 3 (B) 6

(C) 4 @ 7

wF fgurafas @) % Se@-3g 1.46 x 10746 kg-m? R WHIM J = 0 9
J = 1 F HHAY b ICIOR TR S UA TS H STEHO 3@ i AE
a2

(A) 1.15 x 101! Hz (B) 10.2 x 10! Hz

(C) 7.61 x 101! Hz D) 3.98 x 10'2 Hz

T.B.C. : 11/17/ET—III 23 P.T.O.



37.

38.

39.

40.

Assuming that the rotational constant of Hy, molecule is B, if one
hydrogen atom is replaced by deuterium, the change in rotational constant
will be :

(A)

-?- (B)

(C) 2B M) —

For which of the following set of planes in FCC crystal, structure factor is

zero ?
(A) (211) (B) (200)
(C) (111) (D) (420)

If f{) is the lattice vector of the direct lattice and a is the reciprocal lattice

vector, which of the following represents ‘correct relationship ?

(A) 0 (B) R.G =2mn

Ml
@l
I

=4
(X}
[

(©) D) R.G =1

i
2
(n is an integer)

For the (111) planes in a simple cubic erystal, the magnitude of reciprocal

lattice vector will be :

2n~/§

(A) "—a‘@ ® =
. |
(C) E (D) ?

T.B.C. : 11/17/ET—III 24



37.

38.

39.

40.

= wifed f6 H, o1 #1 9ol feods B §, 3f ©F @gsion oo @ sgefad
g {aeenfuw fea @ @ i fenis ¥ wiad @ dm 2

B B
(A) T (B) 35
(C) 2B (D) %

FCC frmal § wadl & ffg 2 ¥ 9= % 9§39 ¢ 7
(A) (211) (B) (200)

(C) (111) (D) (420)

afc R e Wl @ afed (Sel) AW ¥ 8l G, e (Sfew) el dee
¥ 7a frefafea § =0 9@ v qufa B 7

(A) RG =0 B) R.G =2m
©) R.G ="‘—2"- D RE -1
(n w=H ‘1?Tf$ %)

(111) gwae & fou, ws wury =1 fea § grefs dfeq Sae =1 gfono =
e ? ~

1:«/5 2nJ§
(A) .S (B) =
- NG
(C) N (D) o

T.B.C. : 11/17/ET—III 25 PO



41.

42.

-43.

44.

T.B.C. :

A solid dielectric material with 3 x 1028 atoms/m3 shows an electronic
polarizability of 10740 F.m2, Assuming internal electric field to be a Larenz

field, the dielectric constant of the material is .

(A) ~ 2.32 Y(B) ~ 1.34

(C) ~ 3.18 (D) ~ 2.81

Which of the following materials does not exhibit ferroelectric property ?
(A) NaNO, (B) Layered perovskites

(C) BaTiO5 based materials -(D) NaNbOg

The Fermi energy of a metal at 0°K is 5.5 eV. The average kinetic energy

of a conduction electron in the metal at 0°K is -
(A) 3.3 eV (B) 4.5 eV
(C) 1.1 eV (D) 2.75 eV

Consider a system of electrons confined to a 3-dimensional box. The ratio of
the number of allowed energy levels at 8.5 eV to the number at 7.0 eV

I8 2
(A) 0.82 (B) 1.46

(C) 1.21 (D) 1.1

11/17/ET—IIT 26



41.

42.

43.

44.

3 x 10?8 Ty m?® AN T 3 sfEes wid 10710 Fom? wt someffe et
STHT TVl & | S I &5 F @i &7 % B9 H 90 g0 39 99 1 e
feoiss fram & 2

(A) ~ 2.32 (B) ~ 1.34

(C) ~ 3.18 (D) ~ 2.81

frefafea § § ®=Fw s § defrm o T@ s ?

(A) NaNO, (B) W& @ren HIewhEad
(C) BaTiO, W NG ward (D) NaNbO4

TF UG N 0°K T FH Sei 5.5 eV T TF YaEEE saeed &l 0°K W g H
sirga nfaw =t fepaet B 2

(A) 3.3 eV (B) 4.5 eV
(C) 1.1 eV (D) 2.75 eV

T 3-3mar dfFg H g soml & ww o W faer S 8.5 eV W s
Forl T H & F, 7.0 eV W §SA F WY T FUE M ?

(A) 0.82 (B) 1.46

(C) 1.21 (D) 1.1

T.B.C. : 11/17/ET—III 27 P.T.O.



45. Which of the following statements is #rue about type II superconductors ?
(A) They have low critical field
(B) They have high critical ﬁéld
(C) The current flows through their surface only
(D) They exhibit complete Meissner effect

46. A superconducting ring of niobium metal 4.0 em in diameter-is subjected to
a magnetic field of 0.021T directed perpendicular to its plane. The inductance
of the ring is 1077 H. If the magentic field is suddenly reduced to zero, the

current generated in the ring will be :
(A) 264 A (B) 203 A
(C) 132 A (D) 2640 A

47.  Assuming that each copper atom contributes one force electron to the electron

gas, Fermi energy in copper will be :

(Given : density of copper = 8.94 x 103 kg/m® and its atomic mass =

63.5 u)
(A) ~ 3.5 eV (B) ~ 5.5 eV
(C) ~ 6.5 eV : (D) ~ 7.04 eV

T.B.C. : 11/17T/ET—III 28



45, Rl seE & v d Freffen § 3 F wE e ¥ 2
(A)Wﬁﬂméﬁm-%v |
(B) T9%1 I=a Hifdw & TN ©
(C) 9/ a8 TAHI Had Fag W el ¥
(D) ¥ yof HgR yuE quia €

46. 4.0 cm # FrRifaem uig 1 T AfdER 9w, 0.021T &1 UF T &, 3
=& oneEy few # ¥, § e s ¥ aed & s 1077 H §) A gee

A% W SEEE Y 9% HY o G i @ owerm # IO g fead @ 2
(A) 264 A (B) 203 A
(C) 132 A (D) 2640 A

47. TR A fF TOE SR (FE) WY, o T A U qR soeeH F AR
FA@ B, FIO H B e fpadr B 2

(fer & : FIX &1 T = 8.94 x 10% kg/m® 3 THHR THIY FTANH =

63.5 u)
(A) ~ 3.5 eV (B) ~ 5.5 eV
(C) ~ 6.5 eV D) ~ 7.04 eV
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48.

49.

50.

A metal rod of length = 0.315 m and cross-sectional area = 4.91 x 10~% m2
has electrical resistance 12.04 x 10~® Q. Lorenz number L for the metal is

2.35 x 108 W QK2 Its thermal conductivity at 300°K will be :

(A) ~ 220 Wm™! K! (B) ~ 255 Wm™! K1

(C) ~ 376 Wm™! K1 (D) ~ 452 Wm™! K1

Assertion (A) : Heat conduction in metals is primarily due to electrons.

Reason (R) : At room temperature, the conduction electrons in a metal have

much greater mean force path thah the phonons.
Choose the correct answer :
(A) Both (A) and (R) are true and (R) is correct explanation of (A)

(B)  Both (A) and (R) are true but (R) is not the correct explanation

of (A)
(C) (A) is true but (R) is false
(D) (A) is false but (R) is true

According to Debye theory, the specific heat of solids varies with temeprature
(T) as Cy T3 for sufficiently low temperatures in relation to the Debye

temperature (0) in the limit :
(A) T < 0/2 ' (B) T < 06/4

(C) T < 0/6 D) T < 6/12
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48.

49.

-+ 50.

TF ug # vl faEsl @R = 0.315 m R IR wE AEA = 4.91 x
1074 m? %, su= 9z@ gfady 12.04 x 10°% @ 8, wig N @S e L,

2.35 x 1078 W Qk2 %1 300°K W 3H&! g =wewal fawadt gt 2

(A) ~ 220 Wm™ K! (B) ~ 255 Wm! K!

(C) ~ 376 Wm™! K1 (D) ~ 452 Wm! K1

aRTRaT (A) : uge | @9 % Huen mafie w9 H goEeEl % SRR el ¥l

FHEOT (R) : IEMHT (FHR &) @9 |, TF g § goEeml & Fuem & iwd @
99 B BAE § wR AfuE @ B

F@Wﬁﬁ'ﬁ:
(A) (A) 3t (R) 3 @ ¥ K (R), (A) # T =wen &
(B) (A) 3R (R) 2F w& € T (R), (A) & W& oI T ¢

(©) (A) ¥ & Wg (R) o &

(D) (A) T § T (R) T ¥

fearé fogr & @R, 34 # fafre Fom am (T) & w9 uRefda @ § 5@
i f= T @ faw Oy o« T2 feord (D) & ey #, wF d o

(A) T<02 3 B) T < 0/4 #

(C) T<o6H M T < 6/12 H
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51.

52.

53.

TBO:

The Bragg angle corresponding to a reflection from planes (220) of a crystal
is found to be 14.35°. If the X-ray wavelength is 0.71 A, the lattice parameter

of the crystal is :
A) ~ 2A (B) ~'3A
(C) ~ 4A D) ~ 5A

A given superconductor has critical fields of 1.4 x 10° A/m and 4.2 x
10° A/m at temperatures 14 K and 13 K, respectively. Its critical field at

temperature 4.2 K will be :
(A) ~ 2 x 10% A/m (B) ~ 2 x 107 A/m
(€C) ~ 2 x 10% A/m (D) ~ 2 x 10? A/m

A silicon sample is uniformly doped with 1016 phosphorus atoms/em® and
3 x 10 boron atoms/em3. If all the dopants are fully tonized, the sample
is :

(A) n-type semiconductor with carrier concentration of 3 x 1016 cxr;'3
(B) p-type semiconductor with carrier concentration of 2 x 106 ¢m™3

(C) p-type semiconductor with carrier concentration of 4 x 106 em™>

(D) n-type semiconductor with carrier concentration of 2 x 106 e¢m™3
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51. 9 &Y % GHUR U fERE & 9d (220) ¥ TH WA 14.35° ¥ A X-faxw
o 0.71 A ® @ e % afew Tndet w=n § 2

(A) ~ 2A (B) ~ 3A
(C) ~ 4A D) ~ 5A

52. U& f&d w3 ofoures & HEY: 14 K a9 13 K & dO99HEl W Hifas &3

1.4 x 10° A/m 3 4.2 x 10° A/m &1 99 4.2 K W TUFH Fifaws a9 fwan

T ?
(A) ~ 2 x 10% A/m (B) ~ 2 x 107 A/m
(C) ~ 2 x 108 A/m M) ~ 2 x 10° A/m

53. U fafest 991 1016 HERE wam/em® 3R 3 x 1016 IRMA wWAYem? & Ty
THEAE €9 H (W) Iveiia R s g1 Ak wdfi €= (Sumif@) qof w9 |
raiga & W T

(A) ‘3x 1016 cm™3 ®I IEF WEA A IR G
(B) 2 x 10 ¢cm™3 =1 9F Giga TN IR AGIAR
(C) 4 x 1018 em™ Fi aEF WAl TN p-ITEY FAFAEH
D) 2 x 10 em™ F Wiz T p-TEY FFAE
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54.

55.

56.

Consider motion of electrons in a one-dimensional periodic potential
V(x) = V(x + @) where a is the period. If the eigen function for the system
has the form wy(x) = e~ uy(x) where up(x + a) = uy(x), its eigen value

is

A) (B) ks
212
m)Z; D)

A rectangular conducting slab of length 5.0 cm along X-direction and thick-
ness 120 pm is subjected to a magnetic field l_?: = 1.0z (Tesla). If it carries a
current 10.0 A along X-direction and the number of electrons in the slab is

8.5 x 1028 electrons/m?, the magnitude of Hall voltage will be :

(A) ~ 6.13 pV (B) ~ 6.13 mV

(©) ~306uv D) ~ 613V

The negative sign of S-wave singlet (ISO) n—p scattering length signifies that

the nuclear force between n-p in this state is :
(A) Repulsive in nature.

(B) Charge independent

(C) Sensitive to spin-orbit coupling

(D) Not sufficiently attractive to give a bound state
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54.

55.

56.

& - FEs fava Vix) = Vix + o) § oA #1 afd ® faer s,
st o TF w31 AR 9 B fom o wed w1 OET () = e uylx) Sl
uplx + @) = uplx) ¥, THE FEH AH Y ?

A) B) ko
212
(©) h-zf; D) o

T AEEER S W e g X-fw ® W 5.0 em 3R HRE 120 pm
+ 3 e &7 B =1.03(Tesla) & e Tan wman ®1 AR 7@ X & 9
10.0Aaﬁumam%ai’kﬁaﬁgéagﬁﬁm8.sx1028§éaaﬁ/m2
¥, of dreea @1 R @ e ?

(A) ~ 6.13 pV (B) ~ 6.13 mV
(C) ~ 3.06 pVv D) ~613V

S—mWn-pwmmwmwmm%fﬁwm
ﬁn—p%ﬁﬁﬂﬂﬁﬂﬁ%ﬂl%?

(A) wiasRE THld &
(B) 3MAY 3IMHMN
©) fom (w=so) sifde gma &1 Fad

(D) =9 Een 3 B fag woiw omedw @ ©
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57. The isospin (I), total angular momentum (J) and parity of deuteron are given

by :

(A) 1

1, J = 0, even parity

B) I=0,d =1, even parity

(C) 1

0, J = 0, odd parity

D I=14d

1 even parity

58. If neutrons and protons are assigned with isospin operator :, then for the
two nucleon system, the operator 1_; ) 1_; operating on the two nucleon isospin

states (I = 1, I = 0) ensures :

(A) charge independence as well as charge symmetry of nucleon force

(B) only the charge symmetry of nuclear force

(C) only the charge independence of nuclear force

(D) neither charge independence nor charge symmeétry of nuclear force
59. The saturation property of nuclear force can be accounted for by :

(A) Independent particle model (B) Nuclear sheli model

(C) Collective model (D) Liquid drop model
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57.

58.

59.

SR HI M (FHWIE T=5h) (I) T o G4 (J) i waman (AE)
Y & oo ¥ ?

(A) T=1,J =0, 59 garma (3@
B) I1=0,J=1 99 FAEM

(C) 1=0,J =0, faum qar@

M) I=14J=19" §F

aft = SR TR W ST (W T e ¢ % W e
R @ D A T, TEEE g g, O Ead e g s
I=11=0 # 5a ® & 7 ghtfyaa #@ § ?

(A) oAy stk @ik Wy €@ Tiww s H e wEEt
(B) @ "y wa H v wHfEfd

(C) Saa ARG & & ST

@) T @ Ev arentnRar AR T @ e e w6 wuE
Afia we 1 Eg@ O F OO e g W ST FeRdl © 2
(A) TR wor Higd - ®) wfiwra e wiea

(C) Hufeq dAlsw (D) & It Hfea (fafEe g wfed)
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60.

61.

62.

The expectation value of tensor operator :

N - -
S, =3 (01 .7) (o2 .7)— O1.02

for the n-p system in the total spin S = 1 in the configuration when neutron
and proton spins are oriented along the z-axis coinciding with the direction

of the interparticle distance 7 (as shown in the figure) is : .

2
ne

(A) +1 (B) +2
(€) -1 (D) zero
Which one of the conservation laws given below is observed (obeyed) in strong

interaction but violated in electromagnetic interaction :

(A) charge configuration (B) parity

(C) time reversal (D) isospin

Out of the following B-decay processes :

57 57nr: + 6 6y : - -
(1) (J‘R)Cu(m)—) N1(3/2_]+e +Vv (2 (J'R)Hew)—» L’(m“’ +V

e

n L 16 16 e
@) Gm) o P Pype t€ Y @ g Ogy — N, +e +v

Choose the pair of the process which procee;i through Gamow-Teller (G - T)

transitions :
(A) (1, 3) (B) (2, 3)
©) (1, 4) ' D) (2, 4
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60. TF W WA H el WA

— >

S, =3(01. 7 (02.7) - 61.02
forara & @@ w%0 0 S = 1 § np 9 & AT 58 A AN T=E TR -3
% @ A ol el gt ¢ o fown F gafem €, feew ' 2

§

~>

(A) +1 (B) +2
© -1 ® T

61 fretafoe § @ wmg G fan @ aeed wrefe fma § aem e s g,
Sfpa foep-wrawt Tl fea  seeem e s € 2

(A) SiEe GarsH (B) waFar (@)

(C) WY FFH (D) Gmafis =wFu (SEEfed)
62. fTa=ifafaa p-sgaa i 4

(1) (J%Cum_) - E’71‘~Iih,’,2_) +e' +v (2) (J‘,f,Hew‘; i GLiu,) +e +V

@ g B tEEY ) gy Oy = N, +€" + ¥

= wfwas # gfm S TR (G - T) §FE ¥ SR SR ¥ 2

a) 1, 3) . B) 2, 3)

(C) , 4) D) (2, 4)
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63.

64.

65.

T.B.C: -

A nucleus in its excited state show two peaks, one at 2.6 MeV corresponding
to a J® = 3~ level and another J® = 1~ level at 1.2 MeV. When the state
the higher energy level decays by r-emission to the lower state the possible

electric and/or magentic multiplicities are :
(A) E4, M3 or E2 (B) E3, M2

(C) E4, M2 (D) E3, M1, E2

- A nucleus of mass M is initially in an excited state whose energy is AE above

the ground state of the nucleus. The nucleus emits a y-ray of energy E,_ = Av
and makes a transition to its ground state. Which of the following relations

18 correct ?

E?
= AE=E - -
E? E?
AE = E z AE=E_ - z
(©) m 2MC? D) " MC?

From the following statements :

(1) Strange particles are produced through strong interaction but decay
through weak interaction

(2) Strange particles of half integral spin have integral isotopic spin

(3) Strange particles are produced as well as decay through ‘strong inter-
action

(4) Strange particles of integral spin can have integral isotopic spin
Choose the pair of statements which are correct :

(A) (1) and (2) (B) (3) and (4)

(C) (1) and (4) (D) (2) and (3)
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63.

64.

65.

wF s T S o R o qufar }, & JT = 37 W % AgEER,
2.6 MeV W 3T T80 J™ = 1~ % ACIER 1.2 MeV T | Fa IR Frll W, 7~ Ieqoi
3 g1 Pt S W W S9EE | Wl ¥ 99 gefaa dga iR/ g Sgead
Hdt § 2

(A) E4, M3 or El (B) E3, M2
(C) E4, M2 (D) E3, M1, E2

comE M & UF A ey § U sefwa sEwen # ¥ et s« AE, s
1 P s & SR %1 AME E, = kv S e T y-Teon scafefa s
¥ frefafea § § S99 =Y @& © 7

E?
- AE=E_ - —=
(A) AE=E, (B) -~ MO
E? E?
AE=E +-—— AR =R, =k
g & " 2MC? ) T MC?

frafafoad $aHE wW faur i

(1) FE@ Hv, ToEd TReiE B @ SO A €, Iy e, FESIR IR
E

(2) maﬁm-m(ﬁqa)a?mmmaﬁawmfmwm%

3) @ ®u, TeEd TREten fmE @ s o 49 ¥ ofR Wi @ smafam oft
i '

@ of= o ®, o wu § afe wmedfe fem @ e ¥
I H ¥ AW FYT W@ § 2

A) (1) 3R (D) (B) (8) 3R (4)

(©) (1) 3 (4) (D) (2) ¥R (3)
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66.

67.

69,

Which one of the following processes is allowed ?
A m+pok +3 (B) d+d— *He+n
C) kF+po= +k ‘ D k->n+y

The combined operation of charge conjugation (C) and parity (P) ie., CP
operation on the states |n*n~ > and|n%% (in orbital angular momentum

[ =0) gives :

(A) CP|n*n~ > = + |a*n >, CP|n%0 > = — |00 >
(B) CP|n*n™ > = + |n*n~ >, CP|n%0 > = + |n0n0 >
(C) CP|n*n > = - |n*n >, CP|n%0 > = — |n0n0 >
D) CP|n*n™ > = - |a*n~ >, CP[n%° > = + [a%0 >

According to the nuclear shell model, the spin and parity (J¥) of the nucleus

20 s

(A) 5/2° (B) 3/2~
(C) 32* D 1/2*
Quark content of K~ meson is :

(A) sz (B)  su
(C) <5 D) sd

Here u(w), d(d) and s(3) répresent the up, down and strange quarks

(antiquarks) respectively.
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66.

67.

68.

69.

frafafea & @ #=d wfea o9 & 7

A m+p-ok +2' B) d-

©C) B +p—>ZE +Fk M k- +y

APy aem (C) 3k A (P) w1 Wgw weR Sw R erEensii # CP yEeH
|ntn > 3R |20 C (Fefa Fofm & 1 = 0 #), F0 W E ?

(A) CP|n*m > = + |n*n >, CP|n%n® > = — |n%° >
(B) CP|n'n™ > = + |n'n” >, CP|n%%° > = + |n%° >
(C) CP|n*m > = — |n*n >, CP|n%° > = — |n%° >
D) CP|n*n > = — |w*n" >, CP|n%0 > = + [n%0 >

(A) 5/2 (B) 3/2
(C) 32t D) 1/2*
K~ #9F & F@m e T 2

(A) su B) su

(C) s§ D)  od

- afiE d@ e B oER Tuw ol w1 fem sk WA @) w0 R 2

el w(@), d@) AR sz) FA: 379, TEA iR s Farn! (TEiE) w1 ufatie

FQ B
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- -

70.  Defining the helicity of a particle by H = _? ﬁ )

ol lp]

where p and ; denote

the momentum and Pauli spin operator respectively, the helicity operator H

acting on the states |v > and |y > gives :
(A) H|v>=|v> and H|V>==|v>

(B) H|V>=|V> and H|v>=-|v>

(C) H|v>=|v> and H|V>=|V>

D) H|v>=-|V> and H|v>=~|v>

-
71. Let S and I—; represent the spin and momentum of an elementary particle.

Under time reversal operator T,S and 1"5 are transformed according to :

" = —

(A B,871=g and § pit-_p
(B) st =-§ and PPt =-P
(€) TST'=-8 and PP =P
D) 48f1-8 and TP <P

72.  The efficiency of a proportional counter for charged practices is ultimately

limited by :

(A) signal to noise ratio
(B) total ionization

(C) primary ionization

(D) slow signal formation at the anode
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70.

71.

T2

@ F0 F Heed B H = —— L gry afenfud F W, lvs @R |5 > s
lo| |p]

mmmmwmﬁww%?aﬁ p @R o wEw: EEN e
ot o sifarex w1 fifdw %W E '

(A) H|v>=|v> and H[V>=~|v>
(B) H|v>=|V> and Hliv>=-|v>
(C) H|v>=|v> and H|V>=|V>

(D) H|¥>=-|V> and H|v>=-|v>

o S R 8 iR P T el B o ol W A e w1 ¥
wm%mﬁaT,§aﬂtﬁﬁFﬂa}mmﬁﬁ%%?

&) T 8p1-8 M4 pht=-P

B) TST'!'=-S AR ’i‘l;T‘1 =-P

() Wl SEHET
(D) TArE W S Heha F T
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73.

74.

75.

The mechanism of discharge propagation in a self-quenched Geiger counter
is :

(A) emission of secondary electrons from the cathode by UV quanta
(B) ionization of the gas near the anode by UV quanta

(C) production of metastable states and subsequent de-excitation
(D) none of the above

Proton with total energy 1.4 GeV traverses two scintillation counters placed
10 m apart. The time of flight is :

(A) 300 ns (B) 150 ns
(C) 45 ns (D) 30 ns
A baryon belonging to Su(3) octet consists of three quarks :
d(down), S(strange) and S(strange). It has the quantum numbers :
(A) ()  Isotopic spin I = 1/2, I3 = -1/2 |
(@) Strangeness = -2
(zii) Hypercharge = -1
(B) () Isotopic spin I = 1/2, I3 = 172
(i) Strangeness = -2
-2
=3/2, I3 = 12

(ii) Hypercharge
(C) (@) Isotopic spin I
(i) Strangeness, S = -1
(z27) Hypercharge. = ~1
(D) @) Isotopic spiﬁ I =232 13 =-12
(1) Strangeness, S =1

(ziz) Hypercharge, Y = 1
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73.

74.

75.

T.B.C: =

mmmwmﬁwm(mmW)ﬁmmm
%2

(A) UV Faia g0 ddre A fidfras oMl =1 Seost

(B) UV &&= g1 TAE & §HY W 1 STEHH

(©) TerSwe sEenEl 1 SE= A SR AR H SHS W e
(D) zwdm # ¥ F8

m1.4®V@mmmm,@@iﬂlomﬁ§ﬂmt@am
TforE QA B WA B IETIA HE A AW 7

(A) 300 ns (B) 150 ns
(C) 45 ns (D) 30 ns

su(3)afa%z@maﬁua@aﬁaﬂa$mmd(gm) S (€4) SR S (W) |
To@! Faieq dead #= € ?

A) () et fom 1= 12, I = -1/2
Gi) Seg (=) = -2
(i) T (AfaeTeR) = -1

B) () wwtER fom 1= 12, Iy = 1/2
(i) Weg (e = -2
Gi)) wEwEs (sAfasmEn) = -2

©) () et feAl = 3/2, Ig = 172
Gi) g (sfyE), S = -1
i) TETE (R = -1

D) () Tt fea I o= 32, Ig = -1/2
Gi) wWem (P, S =1
(i) wEwEn (faemEw), Y = 1
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