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PHYSICAL SCIENCE

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 of them.

- =

1A A plane intercepts the @, b, ¢ axes at 3a, 2b, 2¢. The Miller indices of the

plane are :
A) (322 ' B) (223)
(C) (233) M 3 32)
2. The diffraction spectrum of certain metal does not contain lines belonging to

indices (1 0 0) (3 0 0), (1 1 1) ete. but lines having indices (2 0 0),(110)and

(2 2 0) are present. The metal has a :

(A) fecc lattice

(B) bce lattice

(C) hexagonal lattice

(D) tetragonal lattice
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1.  UF THaS a, b, ¢ & F 3a, 2b, 2¢ W HEA ¥ GEaE & R R

.
@) (322) B) (2 2 3)
© (23 3) D (33 2)

2. et uig & faafda Swga & (100) (300), (11 1) FfE F Y@nd @ wra &

et ¥, fg (2 00), (110) TE (22 0) &I Ward 9 St T1 o1g # 7 ¢
(A) fec STETH
(B) bee STeish

(C) wZHIUE STerh

(D) <G=RIVIE STeleh
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3. X-ray photograph of two samples (a) and (b) are taken. Pattern due to (a)
shows spots of different intensities while pattern due to (b) shows arcs of

different intensities. Which of the following statements is true ?
(A) (a)is amorphous, (b) is a single crystal

(B) (a) is polycrystalline, (b) is amorphous

(C) (a) is single crystal, (b) is amorphous

(D) (a) is single crystal, (b) is polycrystalline

4. In a superconductor, the critical temperature'Tc depends upon isotope M and

a substance dependent a. The relation is given by :

(A) MT, =« (B) M“Tc = constant
' M“ T,
(C) T constant (D) M= constant

T.B.C. : 46/13/ET-1II 4



3. BT (a) 71 (b) B X- PR B AT T (a) B BRI Y H S WA F € (spots)
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fraé e s (b) # g0 Y & Sm W @ AW (FE) W g et A
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(A) (a)m%, (b)@m%
(B) (a)ﬁ@amrwﬁn%,(b)m%‘
(©) (a)ﬁmq%, (b) sifeeia &
D) (a) T foreel w, <b>a§m%

4, ot it @ Sifaes QT9E (T,) SHETh M TR SuiE & 3t e o W i

| w7 wery e g feen o W ® e

(A) MT, = « (B) MT, = feet (constant)

M a
T,

i 1
M

(C) = &7 (constant) (D) &I (constant)
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5. Ife.f):ee.gand3.;}':66.@’inagivenmaterial(symbols

have their usual meaning), the material is said to be :

(A) Linear (B) Homogenous
(C) Isotropic (D) Linear and homogeneous
6. Two superconductors are joined through a thin layer of an insulator and a d.c.

voltage V is applied across the system. Due to Josephson tunneling effect the

current in the setup oscillates with a frequency :

2eV eV
(AY == (B) —
h t
2e
(C)  eVn | (D) Vi
4 The boundaries of the second Brillouin zone of one-dimensional lattice with
repeat unit a in & space are :
I1 211 I1 I1
(A) — to — {(BY =—"— 10 —
a a a a
(C) _2_nto_2_E (D) _EE to _E andﬂtoz—n
a a a a a a
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8. Susceptibility ¥ of an antiferromagnetic material with temperature is shown

below :

’_a e — o ———— ——

>
—

There is a transition at temperature T, which is called :

(A) Curie temperature (B) Debye temperaturé
(C) Critical temperature (D) Neel temperature
0. The motion of an electron in a lattice is characterised by effective mass given

by :

(A) e 2 | (B) ———hi_“
dE/dK d*E | dK*

(C) i3 (D) —‘_h’—‘ ' |
dE/dK d*E/ dK®

, T.B.C. : 46/13/ET-III 8



8. mm—mmmﬁﬁwu)w%maﬁﬁ@ﬁﬂi%:

X.A

e ——— i ——
»

—
>
3

AYHE T, W gL Uadd H @ e w2
(A) FgO aEE (B) Teamg moem

(C) wHifaes aqaEH (D) el argHEH
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.
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10. For an ionic crystal having N atoms, the number of pair of vacancies formed
as a function of temperature T (if Ep is the energy required for pair formation)

is given by :

A) n =N exp [%%%J
(B)y n = N e);p ((-)IZBIEBI}
(C) n= 2N exp ((;{);‘P)
@y n =N exp (_(_;{)?rp )

11. For a linear chain of ions of alternating signs with distance R between ions,

the Madelung constant (o) of this one-dimensional chain is :

(A) log 2 (B) log 4

(C) 2log 3 (D) 2 log 2

T.B.C. : 46/13/ET-III 10



10. N Ui (atoms) TR T SafE e # fog, fea wom & 3 &1 wE, T

T % 7 5@ F@ ¥ (IR Bp 36 gH 1 TR forg seas S @), w0

N (<) Ep
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) #
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~~
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_ (=) Ep
(D) n-Nexp(KBT]

11, s # T 16 3 (chain) T f gl ok fog &, S fF R g0 @ o €, O-

A 99 T JSHT HGe< (constant) o F1 B ?

(A) log 2 (B) log 4

(C) 2log3 D) 2 log 2
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12. A particle having charge e, velocity v and effective mass m is subjected to
electric field E and magnetic field B. If the relaxation time is 1, the equation

of motion will be :

A Y- (E+v.B)
T m*
my 2422 2 omine®
T dt m*
; d; e -3 —- —
(C) ¥*I=-—;(B+vxE)
(D) —U—+£=—e,—(l§+l—3’) .
T dt m*

13. Wieldemann-Franz law states that for metals at not too low a temperature, the

ratio of thermal to electrical conductivity is :

(A) Independent of temperature

(B) Varies as square of temperature

(C) Reciprocally varies with temperature

(D) Directly proportional to temperature
T.B.C. : 46/13/ET-III _ 12



1o, ufx B frmdm T B A 4 fel w0 e sa o, Jelfad (Velocity) v iR

Hqﬁamﬁm*%,mmmmm%laﬁﬁfmmwt%,am'

fq 1 HE B

Ay Lol Eap.D
T m*

® L9 . ¢ E4yxB)
T dt m*

(C) —u—+£l—2=—e—(§+:xl—3))
T dt m*
Py d; A

15} ISR PSP E
1:+dt m*(B+ )

13. ﬁw-mmﬁm,u@aﬁﬁmﬂfﬁammmmﬁ,m

TS Fea Alerha F S G
(A) A9HHE § EaA
(B) A ® a1 & W S

(C) AUHA F FEREAl & Y SEe

(D) AEE ® A e

1’
mToA A TM TTIT 13 PTO



14. The average occupation number <n,> variation with energy €, for an ideal

Fermi gas at finite temperature is represented by :

T
<np>
(A)
Ef ep
A
<n,>
(B)
1 >
Ef Ep
1\
<n,>
(C)
E,- Ep
A
<n,>
~ |
(D) |
I
|
Ef Ep

T.B.C. : 46/13/ET-III 14



14. @mmﬁﬁﬂmmwfmqmmfﬁmﬁm(ep)%,@ﬁﬁaw

W TeE ST GEAl € :
N
<np>
(A)
A
<np>
(B)
—>
Ef Gp
A
<np>
(C)
4’
Ef Ep
1\
<np>
|
(D) |
)
Ef Ep
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16 - In vthe BCS-theory, superconductivity arises basically on accouﬁt of :
(A) Formation of electron-hole pair
(B) Vanishing of electron-lattice interaction
(C) Formation of electron-electron pairs
(D) Density conduction electron becoming extremely large
16.  Curie point is the temperature above which a : .
(A) Paramagnetic ;naterial changes to diainagnetic
(B) Paramagnetic material changes to ferromagnetic
(C) Ferromagnétic material changes to paramagnetic'
(D) Paramagnetic material changes to a non-magnetic material
17. The energy bands in a solid arise because of :
(A) Negative energy states
(B) Spin of the electron

(C) Inverse square nature of the Coulomb’s law

(D) Periodic nature of the potential

T.B.C. : 46/13/ET-III 16
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(C) TomReH-ToEA g™ & §
(D) A I IoEEH H1 agd Sl 7 S

16.  w fag wH T @A ¥, fSEE

(A) aﬁwaﬁamawﬁ@aaﬁaﬁnﬁaﬁama

(B) mﬁﬂﬂ?mémﬁqﬁaﬁam@

(©) e T sEgEEE § ek dm @

(D) aﬁmﬁmwﬁa@aﬁuméﬁmﬁ

17, fed vt e § o dvew fRE ERO E I E ?
(A) Tl RS STy
(B) 3ToE([ ol A
(C)‘W$ﬁm%fa¢mm$m
(D) fawa =1 &Eds WHhid
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18. For a diamagnetic substance, which one of the following statements is correct

for magnetic susceptibility 3 ?

(A) It is directly propertional to product of temperature and specific

volume

(B) It is inversely proportional to the product of temperature and specific

volume

(C) It is inversely proportional to temperature and directly proportional to

specific volume

(D) It is directly proportional to temperature and inversely proportional to

specific volume

19. In a 3 input positive logic OR gate is implemented using (ideal) diodes. If input

voltages are 4 V, 6 V and 10 V, the output voltage will be approximately :
(A) 4V (B) 6V

)y 8V : M 10V ;

T.B.C. : 46/13/ET-I11 18



18. @mwéém,mﬁa&wﬂm(x)%maﬁwamuﬁ

T 7

(A) 7 THEE ATHE T SAEE A F UEEA F STHAII €
_(B)'%mwﬁnwﬂfﬁmﬁmém‘ﬂﬁ%
©) T A R T & T i o & SR &
(D) WW@W@WW%W%

19. ws—ﬁaﬁmmaﬁmﬁORﬁzaﬁmmmmmmm%n

Hﬁﬁéﬁmﬁm4v,sva?nlov%,?ﬁﬁfﬁa’rmmmﬁmﬁéﬂﬁ ?
(A) 4V : (B) 6V

(C) 8V M) 10V
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20. For circuit of clipping at two independent levels shown below, for input voltage

v; in range VR1 <vy; < VR2 the diode states are as follows :

T o égnl '2SD2 T

(A) D, ON, D, OFF

(B) D, ON, D, ON

(C) D, OFF, D, ON

(D) D, OFF, Dy OFF

21. A non-inverting op-amp amplifier cannot have gain value :
(A) 200 (B) 20
(C) 12 : (D) 0.2

T.B.C. : 46/13/ET-1II 20



e v, % fore S st 12 @ E

R
T 2& Dy )S Dy T
% v ke -

l 1— VR1 =51 (e \ZR2 > VRI J
o

(A) D ON, Dy OFF
(B) D, ON, D:z ON
(C) Dy OFF, D, ON
(D) D, OFF, Dy OFF
91, TH S op-amp FAHE UG HH @ @ Hehdl
(A). 200 (B) 20

@) 12 ‘ D) 0.2

T.B.C. : 46/13/ET-III 21



22.  For sinusoidal input, the output v, for given clipping circuit will be :

R
 ——— T T e @
N N
) D
v
v; “
v v
b4 P4

(A)

\;

(B)

s
[\

(C)

(D) None of the above

T.B.C. : 46/13/ET-III 22
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23.

24,

What will be load current in 100 Q load resistor of the following Zener diode

regulator circuit with v, = 10 V,v; =20V, R = 150 Q, Ry = 100 ?

R
A— v,
| 150 Q 1
/—
20V Z 100 Q
Ry,

\L v
(A) 100 mA (B) 66.6 mA
(C) 80 mA ' (D) 200 mA
In op-amp as an integrator, the feedback element is :
(A) resistor (B) capacitor
(C) diode (D) Zener diode

When a triangular wave input is applied to an op-amp as differentiator circuit,

the output is :

(A) a d.clevel (B) an inverted triangular wave

(C) a square waveform (D) a sequence of sharp pulses

TRC - 46/13/ET-111 24



93. FAfA o, =10V, v; =20V, R =150 Q, Ry, = 100 Q I IR S Fromrss

qﬁwmloogmuﬁﬂwﬁmmw@rﬂ ?

R
AAAAAAN- v,
* 150 Q X
-
20V Z 100 ©
Ry,
| l
(A) 100mmA (B)  66.6 mA
(C) 80 mA (D) 200 mA

94. op-amp T TF THHEH H TE WAEWO! T F1E ?
(A) v (B) wwif
(C) =MEE (D) SR TERE

95, v UE FEiE a1 AV F1 TF op-amp W TH JUFHNE URUY ® S FI fwa

o g, O e ¥ e
(A) TH SLEL ' (B) & Sedl famrvig @
(C) TH FMHR TWred (D) ditem T F TH FIHA

TB.C. : 46/13/ET-III 25 P.T.O.



96. An oscillator differs from an amplifier because :
(A) it has more gain
(B) it requires no input signal
(C) it requires no dc voltage supply
(D) it has always non-sinusoidal output

27.  An oscillator whose frequency is changed by a variable bias voltage is known

as :
(A) Crystal oscillator
(B) a VCO
(C) an Armstrong oscillator
(D) a piezoelectric device
98.  Which one of the following is not an 'input pin of the IC 555 timer ?
(A) Threshold (B) Trigger

(C) Clock (D) Discharge

T.B.C. : 46/13/ET-11I 26



96. U e, TH warE § HY firF & P IR
(A) 9 = 3fs
(B) o FrAw d9a #1 SRR T ©
(C) =H de deear Mqfd 1 STERIHA TE A
(D) TE w9 sTEwE FriE &
7. @Wﬁaﬁm#ﬁaﬁﬂsﬁwaﬁmﬁmteﬂmm%:
(A) To=a e
(B) VCO
(C) SR Tfes |
(D) TEfagd T4
o8 frefefen # @ #F @ IC 555 Fewd w1 fEw fF @ ¥ 7
A) fEeE ®) frw

(C) =Als - D) feeas (fausiH)
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29.  For a frequency of 10 kHz, practically, oscillator preferred is :
(A) Crystal (B) RC
(C) LC (D) RL

30. The bubbled symbol shown below represents which logic gate ?

Y
- J

Y
B O
(A) NAND (B) NOT
(C) OR (D) NOR
31. Theoutput ofi.....ccooiiniiiiiininn logic gate assumes ‘0’ state if and only if all the

inputs assume ‘1’ state.

(A) AND gate (B) OR gate

(C) NOR gate (D) NAND gate

T.B.C. : 46/13/ET-1II 28



29. 1omzﬁ@mqﬁ$mmﬁmmﬁmaﬁﬁﬁmaﬁmﬁ

s ?
(A) - forea 4 (B) RC
(C) LC (D) RL

30. ﬁwﬁhwﬁamaﬁaﬁzﬁﬁsﬁam%?

A —0
Y
B —0
(A) NAND . (B)" NOT
(C) OR (D) NOR
31. wffer T2 & fwmeooe ‘O’aqawwm%,uﬁzaﬂtmaﬁ:,wﬂ

(A) AND T (B) OR™E

(C) NOR 2 " (D) NAND &

T.B.C. : 46/13/ET-111 29 P.T.0.



32.

33.

34.

If one input of 2-input XOR gate is connected to high (‘1) input, then it acts

as :
(A) OR gate (B) buffer
(C) 1inverter ) (D) none of these

In half adder circuit carry and digit of some significance is implemented

using :
(A) OR, NOT (B) OR.XOR
(C) AND,XOR (D) AND, NOT

'Main characteristics (truth table) for input A, and B, and output Q,, ,  for

which type of flip-flop is as listed below :

A B

A n Q41
0 0 Q,
0 1 0
1 0 1
1 1 Q,
(A) SR (B) JK
(C) D (D) T

T.B.C. : 46/13/ET-III 30



32.

33.

34.

aﬁa’r-ﬁémxmﬁzwwﬁ%m‘rmﬁ%mﬁmm%,ﬁmsmﬁam

H T ?
(A) OR 72 ' (B) oW

(C) TAIE (WdT9eh) ; (D) =78 § FE &

@aé—mmaﬁwmém@ﬂmmmmm
o s ® 2 |

(A) OR, NOT (B) OR, XOR
(C) AND, XOR ' (D) AND, NOT

ﬁ@mAnsﬂtBnqéﬁﬁqﬁQnﬂ%mg@am(wm)fm%m
fre-Telg 1 YR A9 S & o ® 2

A, ¢ - Sl Q41
0 0 Q,
0 1 0
1 0 1
1 1 Q.
(A) SR - (B) JK
(C) D D T

T.B.C. : 46/13/ET-1II 31 ‘ P.T.0,



35. State the number of flip-flops required to construct shift counter of

Mod-10 :
(A) 4 (B) 5
(C) 6 (D) 10

36. Determine the number of flip-flops that would be required to build Mod-12

ripple counter :

(A) 3 (B) 4
(C) 6 ; (D) 12

37. Which is the fastest analog to digital converter from the following ?

(A) Counter-type
(B) Tracking counter-type

(C) Successive approximate type

(D) Dual slope integrating type

38. How many comparators are required to build a 4 bit simultaneous A/D

converter ?

(A) 4 (B) 8

(C) 15 (D) 16

T.B.C. : 46/13/ET-I11 32



35.

36.

37.

38.

nﬁg-m%mmaﬁmﬁﬁﬁﬁqwﬁ?ﬂ—w#mw@:
(A) 4 (B) 5
(C) 6 ‘ (D) 10

%--12WWQW%WWW-WHﬁmmﬁW

HifeTT ;
(A) 3 5 (B) 4
(C) 6 (D) 12

ﬁmﬁ@aﬁﬂ%ﬁm(%)wﬁmmﬁmm%?
(A) =Z=T 2EY (B) éﬁmmm
(C) wFafHa sTiedHe 25y (D) T3 w9 F=HfET 2=

4@@%@%&(%)@@%@@%@3#%%

€ ?
(A) 4 ~ (B) 8

(C) 15 (D) 16

T.B.C. : 46/13/ET-III 33 P.T.O.



39.  An 8-bit analog to digital converter has full range value 10.2 volts. What will

be output digital code for analog inp.ut voltage 3.6 volts ?
(A) 00100100

(B) 01001000

(C) 01011010

(D) 10010000 J

40. How many bits are required in a binary ladder to achieve a resolution of

10 mV if full scale output is +5.0 V.2
(A) 8 (B) 9
(C) 10 D) 12
41. The wavelength of He-Ne laser radiations is :
(A) 550 nm (B) 600.5 nm
(C) 632.8 nm (D) 513.2 nm

T.B.C. : 46/13/ET-111 34



39. %ﬁmm%mms-ﬁammwmmw.zm%lw

3w dreeat 3.6 AT B fou el sifas @ @0 @ 2
(A) 00100100
(B) '01001000
(C) 01011010
(D) 10010000

40. 10mvﬁnﬂmahmaﬂ%$mwﬁtﬁqﬁﬁﬁﬁ%ﬁ@ﬁm%,ﬂﬁ

ui g9 frfg + 5.0 a2 ® 2
(A) 8 B) 9
© 10 (D) 12
41. He-Ne =& fafswwoll i1 aimesd =1 & ?
(A) 550 nm (B) 600.5 nm

(C) 632.8 nm (D) 513.2 nm

T.B.C. : 46/13/ET-III 35 P.T.O.



42,

43.

44.

Which of the following relationships between Einstein coefficients of

stimulated emission (By4), absorption (B;5) and spontaneous emission (Ayq) is

correct ?
(B) A21 = le

(C) Agy = By

(D) By = Agy x Byg

-

Lyman spectral series of hydrogen atom is in which region of the electromag-

netic spectrum ?

(A) Infrared

(B) Visible

(C) Near ultra-violet

(D) Ultra-violet

Compton wavelength of an electron is :

(A) 0.00152 nm (B) 0.0029 nm

(C) 0.0126 nm | " (D) 0.002426 nm

T.B.C. : 46/13/ET-III .36



42.

43.

k4.

SIS TS 1 ST 0 (Byy), HIIT (B, ) SR w&d: Fafde s (Ay,)
% o9 Frafafed § @ $a ooy wd § 2

(D) By = Ay x Byg

BESISH Y HIVEEHT AiHH Avi, faem-gee aviem @ frg am §
g ?

(A) SEE

(B) <S¥3 (visible)

(C) T & gy

(D) ST

(A) 0.00152 nm (B) 0.0029 nm
(C) 0.0126 nm (D) 0.002426 nm

“B.C. : 46/13/ET-1II 37 : i i 5 B



45. van der Waals attraction force between two molecules varies with their

separation distance (R) as :
(A) RS ‘ (B) R
C) R7 D) R
46.  In which of the following molecules, covalent bond is formed ?
(A) NaCl ) (B) MgO
(C) LiF D) H,

47.  The energy difference between spin-up and spin-down states of a proton in a

magnetic field of 2 Tesla is :
(A) ~ 0.8 x 1077 eV
(B) ~ 3.522 x 1077 eV
(C) ~ 1.761 x 1077 eV

(D) ~ 5.183 x 1077 eV
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45.

46.

47.

T el & S AU AN STEUY T ST YR gt (R) WY B weer

T ?
(A) R-3  ®) R
(C) R M) RY

frefeafen 4 @ fem o) § ge-gdios oy s7@ ¥ 2
(A) NaCl - § (B) MgO

(C) LiF D H,

2 e o g 4 H e Y fe-om o Re-sre srensd # st omR
= B 2

(A) ~ 08 x 107 eV

(B) ~ 3.522 x 1077 eV

(C) ~ 1.761 x 1077 eV

(D) ~ 5.183 x 1077 eV
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48.

49.

The average life-time of an excited atomic state is 10~ sec. If the wavelengi

of the spectral line associated with the transition from this state is 700 nm, thef

width of the line is : ) |
(A) 1.3 x 107 m (B) 1.3 x10¥m
(©) 0.13 x 1072 m M 2 x 107 m

For a given magnetic field, the separation of Zeeman components in terms d

-

(A7) varies with wavelength of the spectral line (i) as :
(A) o 12 (B) o 23
(©) «i D) o« 232

Consider the two-electron system of 2He4 which has the ground sta

configuration 1s2. The total angular momentum |J | bas the value :
(A O (B) 2and1l

(C) 2.1and0 (D) O0and 1l
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48.

49.

50.

T e 9] staeen w1 siea steasE 1078 . %aaﬁwmﬁw

& WY Fedrit aofEd T B WRHE 700 nm | &, T Y@ # SreE = e 2
(A) 1.3 x 10714y - . (B) 13 x 107 m
(C) 0.13 x 10712 m D) 2x 107183 m

F 3 T e a4 e § SHE saE (AL) F R quimE TEr () w1
TR & gy Y weed § 2

(A) o 22 (B) o 23

(C) o« D) o 232

-~

oHe™ % T-3omEM 4 W fomm #ifsr, ot 7ot srmreen fomma 152 %1 =e wivitg

T | J| 1 A A
(A) 0 ‘ (B) 23iR1

(C) 2,130 ' D) 031
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51.  For second order Stark effect, the splitting in the energy levels of an atom

varies with the applied electric field (F) :

(A) AE = F : (B) AE « F2

(C) AE « F3/2 (D) AE « F3

52. The k-shell radius of an atom varies with atomic number Z as :

(A) = Z (B) = zV2
©) == (D) « Z72
Z oC
53. The wave numbers of normal modes of vibration of H,O are Vv; = 3652 em™?,

vy, = 1795em™ and v, = 3756 em™!. The zero point energy of the molecule |

is :
(A) 9203 em™1 (B) 4601.5 cm™!

(C) 3067.6 ecm™! (D) 6135.2 em™!
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51.

52.

53.

%ﬁummuma}m,@m%mwﬁﬁw,méﬁam(m%

oY FSdT © :
(A) AE « F ) (B) AE o« F2
(C) AE o« F3/2 (D) AE « F3

UF WA F kwE B wm gew 2 # Wy 39 sgedt ¥ 02

A) «Z (B) o Z1/2

(C) o= (D) o Z2

X
Z
Hy0O & &7 & IWFT 37 F a0 @@ v, = 3652em™,

Vo = 1795em™ R v, = 3756 em™ ¥ W v # ¥y fag oo s

Bt 2
(A) 9203 cm™! (B) 4601.5 cm™!
(C) 8067.6 em™1 ' (D) 6135.2 em™1
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54. A deuteron has :
(A) zero spin and zero isospin
(B) unit spin and zero isospin
(C) unit spin and unit isospin
(D) zero spin and unit isospin
55. The fine structure of atomic spectra arises due to :
(A) external magnetic field
(B) I: . g coupling
(C) couplir;g of spins of the various electrons

(D) magnetic moment of the nucleus

56. For a nucleon the expectation value of the spin-orbit term can be written

as :
@ (7-8)= % {ﬂj 1= U+ 1) - -;-[—;- 4 1)}
(T By =2 '('+1)—l(l+1)-l(l+1ﬁ
{ + 1

Jjijg+ 3) -l +1) -

3 1
.2)—l(l+1)—§

DN |
T
9
*.

o (I.8)=

T.B.C. : 46/13/ET-11I 44



54, TP A AR E
(A) ¥ =& AR I GHEFH
(B) THIE FHT X YA FHTHI
(C) THE =Fv iR THE qEEEH
(D) I FHW R THE FHIFT
55. Wﬁmﬁmmmmﬂagﬁ%?
(A) ==l T=wE 4 g
®) I .8 wEa
(C) fafv= e[l & =l & d9deH @

(D) Y= & F==yg G977

56. UF TN F U TwEv-wak U B weE oH Fl 9 foer o1 gear ¥ 2
(A) <l—~ §> - % {j(j+ D) -l +1) - %(% 4 1)}

(B) <l—. § g {J(J + 1) -1l +1) - —(— + 1)}

(C) (7- %{J(J+3)—l(l+1)—-— %+1)}
I 1 1
(D) (l- 5{](] +2)~l(l+1)—— 5+1)}
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57. The quark structure of the proton can be described as follows :
(A) Proton = uud (valence quarks) + quérk pairs (sea quarks) + glucons
(B) Proton = udd (valence quarks) + quark pairs (éea quarks) + glﬁcons
(C). Proton = ddu (valence quarks) + quark pairs (sea quarks) + glucons
(D) Proton.= uuuT (valence quarks) + quark pairs (sea quarks) + glucons
58. In an inorganic Nal(Tl) scintillation counter the activator, Tl, acts as a :
(A) Light amplifier
(B) Wavelength shortener

(C) Wavelength shifter towafds longer side

(D) Photon multiplier

T.B.C. : 46/13/ET-111 46



57. mﬁmmaﬁﬁwﬁﬁgﬁﬁﬂmm%mm%?

(A)

(B)

(C)

(D)

Proton = uud (valence quarks) + quark pairs (sea quarks) + glucons

Proton = udd (valence quarks) + quark pairs (sea quarks) + glucons

Proton = ddu (valence quarks) + quark pairs (sea quarks) + glucons

.

Proton = uuu (valence quarks) + quark pairs (sea quarks) + glucons

38. @WﬁﬁmNaI(Tl)mmﬁmﬂ%@ﬁWm%?

(A), 19T JagF & w9 3§

(B) WU TYHRE B ®Y A '

(C) = R =+t 3R Tk woreRE & wq 3

(D) GRA TSR & ®9 §
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59.

60.

The energy resolution of a Nal (TI) scintillation counter at a gamma energy

of 662 KeV turns out to be about :

(A) 50 KeV
(B) 30 KeV
(C) 100 KeV
(D) 20 KeV

-

The energy resolution of a Nal (T?) scintillation counter for gamma rays is

limited by :
(A) the activator material

(B) the statistical fluctuations in the number of charge carriers produced

by the detection event
(C) the number of dynodes in the photomultiplier tube
(D) the magnitude of the high voltage on the anode of the photomultiplie

tube
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59. U Nal (T?) fo=tewm #r3ex 1 Feit a9, 662 KeV 1 1 Se1f W= ersmt e

g ST 2
(A) 50 KeV
(B) 30 KeV
(C) 100 KeV
(D) 20 Kev

60. T Nal (T)) foioer FRc o1 T feooll & forg oo frdie P S S

g ?

(A) Trasrs g

(B) 9= 5o g SeUfea A aTedi W weA § witeqwr siferar
(C) mﬁmmﬁﬁmgﬁm

(D) WRHEERR Tl & TAre W 359 Sie2al 1 a0
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61. The highest Q-value for the fusion process is for the :
(A) H + 'H — 2He reaction
(B) %H + 2H — 2He + n reaction
(C) 2H + 2H — 3He + p reaction

(D) 2H + *H — *He + n reaction

62. For radioactive decays of the type 1 — 2 — 3 with decay constants A, and 2,

(granddaughter assumed to be stable) we have :

NyA
Nilh) = 0v1 -At A9t
2() }\’2 - A’l (e ¢ )

which reduces to :

N,(t) = Not (1 - %)

}"2
when
(A) Ay >> hg (B) Xy << Ay
(C) Ay < Ay D) A > kg
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61. frefefen # & frm oM e @ fog T i Q w9 B 2
(A) 'H + 'H — 2He reaction
(B) 2H + 2H — 3He + n reaction
(C) 2H + 2H - 3He + p reaction

M) 2H +3H = ‘He + n reaction

62. &3 feulih 1y 3R Ay (TSR R R A L) DI 1 - 2 — 3 FHR B Wedew

W%W,%’qﬁw%:

Ny(e) = L (e _ it

Ay = Ay
S N,(¢) = N;’:l (1 - e""f"‘)
H qa 37ufaq 2 & w4
(A) Ay >> %o (B) A << g
(C) Ay < g 1) T R 8
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63. In the low energy nuclear reactions the law of conservation of parity applies

which means that :

(A) The net parity before.the reaction must equal the net parity after the

reaction

¢(B) (- 1)} = (1) where [ and [' are the orbital angular momenta of the

incoming and outgoing particles
(C) total isospin must be conserved
(D) total kinetic energy must be conserved
64. In a direct reaction the time involved is of the order of :
(A) the transit time of the projectile through the target nucleus
(B) 1072%* sec
(C) 10716 sec

(D) 10710 sec
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63. ot il vt sifuens & W S @ e S A ¥ R o ¥

(A) ﬁmém@m,am@aﬁaﬁqﬁm%msﬁ

=fey

(B) (-1 =(-1) Sl [ 3 ' sFe o SR AR WA o woll @ ety i

. wamE
(©) a@w(m)%wmmm'
(D) & 7fdsl He 1 W& A =i
64. et sAfufrar # o g w9 § wits B € 2
(A) @& Afysw | Bt 78 &1 JFPEE 99y
(B) 1072* sec
(C) 10716 sec

D) 10710 sec
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65. The total solid angle is obtained by integrating the following :

n/2 2=

(A) I ISinG do d¢
0

0

b 2n
(B) J‘ sin 6 d6 Idd)

0 o

27

) | sin@ do qu)
0 0

-

D) Tsine de jfdcb
0 0

66. Parity non-conservation in weak interactions was experimentally verified

through the fémous :

(A) ©9Co beta decay investigation

(B) 1¥7Cs beta decay measurement

(C) 22Na positron decay asymmetry measurement

(D) 57Co beta decay investigation
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65. o o/ H frefafe § & e wmed # WS femw o1 wwa w2

‘ /2 2n
A) | [sine de d¢
0 0

) 2n
(B) |sin6 de [do
0 0

2n n
©) | sin6 do [do
0 0

.
4

(D) Isine do JTEd(b
i 8 0

66. i IEHEET § gAEa TR w Y wfag 9w gh w9 | gt

far T ?

(A) 89Co e fesh smammr

(B) 187Cs e fedt wr -

(C) 2%2Na driier fes srgafga amA

M) 57Co dter fe =9y
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67.

68.

T.B.C.

Gell-Mann-Nishijima formula is written as :

Q B Q B+ S
o BECCR) | Lt oo g
(A) - s + 2+S (B) 5 T; + 5
S - Q T B+ S
_ T, + B+ 2 Q_ 2
(C) Q g T +2 (D) - 2+ 5

The photoelectric effect takes place via ejection of an electron from the k-shell

(when gamma rays interact with matter) as:

(A) it is easy to conserve the momentum (electrons being nearest to the

nucleus) in the process

(B) the gamma-rays are very penetrating and reach the k-shell electrons

straight away and interact

(C) the k-shell electrons are more or less stationary and hence the probabil

ity of interaction is higher

(D) the k-shell electrons are always available for interaction with gamm

rays
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67. Tra-um-fafafsm g3 9 fowen sn 9@ & 2

Q B Q B+ S
=T e 8 =X =
)~ 35t (B) - Ty + 5
S ' Q T. Ba+8S
=Ty + B+ = = = -4
(c) Q g * 3 (D) E 2+ 5

68.. TER-Ed 99E, seee ® K wen 9 feen & g g € (S e faeeei wed @

e foean i §) F=hifs .
(A) 39 uferan § S &1 W GH ¥ (I0ERMA FF b gad FH9 2 ¥)

(B) Wﬁnﬁa@ﬁﬁ@ﬁ%aﬂ?mk-mmqu@mwﬁﬁm

HLA &

(C) h-wE B TOERA sifumar fex 2R ¥ ow: Ui fEEl 1 SN SeEw

el §

D) k-FeEl & soEed T el & Wy uRefis e & faw wEen Suersy
T

T.B.C. : 46/13/ET-1I1 57 P.T.O.



69. In case of gas counters in the Geiger 'region (high anode voltage region) the

output pulse height turns out to be the same because :

(A) primary ionization becomes irrelevant and multiple ionization and

avalanche formation take place

(B) collection of electrons by the anode starts much before the secondary

ionization starts
(C) the mean free path of the electrons is very small
(D) the positive ions start moving as fast as the electrons

70. High energy (~ GeV) electron scattering from nuclei can provide information

on the nuclear charge distribution through :
(A) Nuclear interaction

(B) Electromagnetic interaction

(C) Weak interaction

(D) Yukawa interaction

T.B.C. : 46/13/ET-111 58
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69. .ﬁam%mﬁm 23 H (3=2 Ve aeea &) iy == =+t $9E 3 e
& wdt § i

(A) mmmam%mwmmmmm
BT ©

(B) mmmmmmmﬁmaﬁmma

Ein1
(C) 3ol &1 HIEgY WA HE 9gd 91 ©
(D) oA FA H gorea &1 we & i e & S @

70.  ATHH ¥ 39 FS (~ GeV) A gomRHl H fa, Tk e fawor wt gET

fors B0 WM X Wehal € ?
(A) AT o fsman
(B) dg@-graehig TRERE e
(©) T Tt

(D) JFET 9w fohar
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72.

™R M

Maximum contribution to the nuclear binding energy comes from :
(A) Coulomb energy term

(B) Symmetry energy tel:m + Surface energy term

(C) Volume energy term

(D) Surface energy tferm + Coulomb energy term

The nucleon-nucleon force does not conserve orbital angular momentum

because :

(A) it is the strongest force known so far

(B) it has a tensor component

(C) it has a strong central part as an important component

(D) it includes a repulsive term at very short distances
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71 AR S SN w5 ST dreE e § e ¥ 2
(A) Wﬁw
(B) wﬁamﬁ+mﬁm
(C) Fad sl 95
(D);Wm'f,tﬁaréﬁ‘m.wqa
2. W—Wwaaﬁﬂaﬁmd&nmwmﬂﬁm,m:
(A) I8 7 % 1 Sl S el Gay e 99 §
(B) 3EH W 37994 Bl ©
(C) TH A5Ed HA 9N Uk HEe ol g S ¥

(D) 39d o<t gfEdl X afawdt o5 3 &
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73.

74.

The binding energy of deuteron can be experimentally determined by :

(A) allowing thermal neutrons to interact with a hydrogenous material and

measuring the energy of the resulting gamma ray accurately
{(B) Measuring proton-deuteron scattering
(C) Measuring neutron-proton scattering
(D) Measuring neutron-deuteron scattering

For theoretical investigation of elastic scattering of an electron by an atomic

“nucleus, one can take plane waves as.an approximation for the wave function

75.

T.BC.

of the electron. This approximation is called as :

(A) Heisenberg approximation (B) Schrodinger approximation

(C) Born approximation (D) Landau approximation

For addition of angular momenta of two states one uses :

(A) Bohr coefficients (B) Clebsch-Gordan coefficients
(C) Lagrange multipliers (D) Hamilton coefficients
. 46/13/ET-111 62



73.

74.

75.

g@maﬁwmaﬁuﬁﬁ%mﬁmmﬁuﬁﬁﬁmmm%?

(A) T gZE F eEse (5EE) 1ol ® WY IR A 0w T 56
RuTHETEY T Rl S S WO 3 WHR H HwE

(B) WreH-ggE i foad =1 A #
(C) =gA-WeH =1 fodd = 9 &
(D) =geH-=3e 1 foam & 79 #

ﬁ@ﬁm%wmaﬁw%mm@ﬁ%m,mﬁ
Wﬁﬁ%fmmﬁ@@mﬁﬁmﬁém%lmmﬁﬂmaﬁ

1 FE I E 7

(A) BTESTeR! TR (STIAM)

(B) AfER TR

(©) = THERTEYE

(D) Trers THEEHETE

3 sresl & FORE AT @ AW & fag @ wE g w2
(A) =R iR ()

(B) Fey-TEA wEfEwCE (o)

(C) @St Heerenal (Fgueh)

(D) Efaeed =ufEfEg= (1)
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