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31. The approximate value of the Chandrasekhar | 31, EINaR HiaT i @fiehe oH &
hmlt 18 30 30
1.4 % 1030 metre (b) 2.8 x 1030 metre (a) L el 10~ rﬁ?:{ ((b) 2.8 X 1070 31T
DT ] @ 14 % 100k m}@) 1.4 % 10
32.  The coherence length of a laser is 15000 km 32. Th éﬁ? ﬁ g&mam €18 15000 km B
and the wavelength of laser light used is 3R 9T foRU TR SR YeRIST ST auTeed
! o
q& =~ 6328 A . The frequency spread of the laser ; 6328 A R | TSI RIS Y 3;"—11%' TR B
light will be i P
(a) 30 Hz | Sb; 20 Hz | (a) 30 Hz 20 Hz _J
(c) OHz ( Hz (c) 0Hz (d) 10 Hz
33, Neglecting electron spin degeneracy, the 33. SoeH oM 31aysear =i 3ufeE s W,
energy levels of hydrogen atom are E‘I’s’;‘@ﬁ'—l QAT % ol TR §
(a) n” fold degenerate (a) nl/”IUTr IUYES
(b) n? fold degenerate (b) n3 U 3TUYEE
(c) n fold degenerate (c) n T 379YSE
1 (d) n® fold degenerate (d) n’ 7o 319y |
34. The Lattice constant for KBr is 0.66 nm. | 34 KBr % fetu were ﬁfﬁlﬁ%_o.% nm ® | F-555
Calculate the F-centre absorption energies. | FETYO Al hl 0T l
a) 2.0 Joule (b) 1.9 Joule i a' 2.0 (b) 1
(c) T0eV | (d) None of the above ) 19ev | (d) m‘mﬁ T B8 AL
35. 100 kJ of heat is supplied to a system at a 35. Us freRa &1 fRr 3mEes w100 feet S
constant volume. The system rejects 90 kJ ST Y[ AT B | o R am w
of heat at constant pressure and 20 kJ of 90 frent S[c1 ST freenifera wean 2 3R
E! work is done on it. The system is brought 39 7T 20 e S +r fopan ST 2 | U
»2 (o the original state by an adiabatic TEISH WehH o gRT 1 1 3eh1 Ui
process. The work done in the adiabatic AT B G199 A FG1 8 | SESE UshH o
process is fopan T W B
@ 40k @ 4ofrt om0 )
(c) 10kJ (d) 20kJ ! (c) 10fhelt 5@ (d) 20 Teell S
36. Calculate the wavelength separation between 36, HEE A 99 H, | Whm 2 &1 Hrehid
the unmodified line of wavelength 6000 A and TTOT (frplﬁﬁ T, 6000 Aﬂrrﬁvaf Ell
the modified lines when a magnetic induction of suiEfda tar 3 genfee @ & §i=
_ Wbm™2 is applied, in normal Zeeman effect. TOTCEd gYdeRToT <6t TUMT ST |
(a) 0.168 A (b) 0.0168 A ! l@ 01684 ] (b) 0.0168 A
(c) 1.68 A (d) None of the above | (c) 1.68 A (d) I § ¥ B TE
* 7%
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40.  According to Moseley’s law, the frequency of

41.

42.

43.
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The Hamiltonian of a system is
= .

PK
H= 2— + V(x)
Where the letters have their usual meanings.
The value of the commutator [x, H]is

e P
(@) —intx (b) A=
2m 2m
i
c) ih—x (d) —-ih—=
m m

The nearest neighbour distance in the case of
bee structure is
2a 2a
a) — by —
(? 7 B (b) ‘/j_
a+/2
dy ==

N 7 2
What is the shape of phase space of a linear
harmonic oscillator ?

(a) Circle

(c) Ellipse ‘ .

(b) Parabola
(d) None of the above

a spectral line in X-ray spectrum is directly
proportional to

(a) Z4 (b) 73

A particle has a speed 0.8 ¢ relative to earth.
How far the particle will travel relative to
earth, if its speed remains constant and the

=

:4%* time of its flight relative to the system in

which it is at rest is 2 x 1078 sec. ?

(@) 16m
(c) 4m (d) 6m

The length of H — H bond is

(a) 2nm (b) 0.037 nm
{©) 0.074nm | (d) 0.01 nm

3He and *He are two isotopes of helium.

Which of the following is correct ?

(a) “He is fermion and 3He is boson
\(b) *He is fermion and *He is boson J

(c) °He and “He both are bosons

(d) 3He and “He both are fermions
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38.

40.

41.

42.

T e
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H= 2P:n +V(x) Ej
TRl 3TER S W a7t & R e e
FRA [x, H] &1 09 &
. P L P
(a) —1ﬁ2m (b) 1h2m
(©) in—=x d -inte
m m
bee T & WS # freeam werdt oft
2a 2a
P b —
© o3 @ B
2 2

e AR % fore e e @%g
T ITHT FT R 7 [=]

a) 9 (b) TEeH™

(c) e (d) S0 F & FE T
AEe % e % e, X3 de i

T T R WY

Freft &

(a) 74 (b)-Z3

T T <6l Tid 9eeft & w08 c? | I®

0 eefl % ANE foRet g sem afy seh
nﬁmlﬁ?ﬁ%ﬁr{mmwm,
g fien & =g fasm smwen § 2, % oy
2x 108 qwug § 7

(a) 16, _(b) 8 .
(c) 4. Fd)|6!.
H—H¥i-g ! Twas &

(a) 2 nm (b) 0.037 nm

(c) 0.074 nm (d) 0.01 nm

3He 91 *He #iferam % < wmeenfyes § |
i sR-mad g 7
a) ‘He ®ftia 2 3R 3He §19H
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The selection rules for a pure rotational Raman
spectrum of a diatomic molecule are

(and AJ = 0 for Raman scattering generally)
(a) AT=42 l(b) AJ=0,£2

(c) AT=+1 (d) AJ=0,%1

The product of generalized coordinate and its
conjugate momentum has the dimensions of

(a) Energy
@ Angular momentum

(c) Force

(d) Linear momentum

Which one of the following is NOT

‘Semi-metal” ?
éb% Sb

(a) Bi
(c) As

What will be the dimension of phase space for a
collection of N particles if we ignore rotational

degrees of freedom ?
® 6

ey 3 (d) 3N

In the case of a weak magnetic field, the
splitting of spectral lines into several
components due to the interaction of the
electron spin with the magnetic ﬁeld is

known as
{a) The Stark effect
(b) The Paschan-Back effect -

(c) The Normal Zeeman effect
d) The Anomalous Zeeman effect

Consider the following two statements.

1. Kepler’s problem is the inverse of
Newton's problem.

2. Kepler’s laws of planetary motion are
deduced from law of force given by
Newtonian inverse square law.

Choose the correct answer from the code
given below :

(a) Neither 1 nor 2
(c) Only 1

(b) Both I and 2
(d) Only 2
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(3T AT = 0 AR T T Tehio o fero)
(a) AT=42 (b) AT=0,%2
(c) Al==1 (d) ATJ=0,+1
"=t Fewe 3t 3w 5gm
TAT & U % ST &

(a) STl &

f']
ﬂi':-, z
[&] ek

[o) o wam o
(c) 91

(d) & o =
= 4 @S- e -um T R 0
(a) Bi (b) Sb
(c) As d) Cu |
At w oofl T B B W e
Bie 3 @ NH 5 T e
g i o o Enft

(a) 6N (b) 6
(C) 3 (d) 3N

goiel guehg & i feufa §, gerem fom 3
Trh & H TR R F ww Sl

T@IHAT F1 T T v FEara
(a)mm

(b) UTEEA-d% q9TE
(c) T BT guTE
kd) s AT T

frfafea < womi w fomm Sifso |

1. TR ], =T THE H SR B |
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The coordination number and the number i
of atoms per unit cel] in a fee lattice are
respectively given as '

(a) i2,4 (b) 6,2
(c) 8,2 (d) 6, 1
The term Maxwel] added to Ampere’s law in

free space is the
(a) Magnetic vector potential A

i
(b) Displacement current density [T §E
(¢c) Current density J '

(d) Magnetic field B

e

The exciting line in an experiment is 5460 éi H
and the stokes line is at 5520 A.The wavelength g
of the anti-stokes line wil| be

(b) 5320 A
(d) 5500 A

A clock keeps correct time. With what speed

? it may seem to lose 2 minutes in 24 hours ?
(@) 1.58 x 1077 m2/g

(b) 1.58 x 107 m%s
(c) 1.58 x 107 m/s
(d) 158 x 10" mye

What is the number of atoms in a fec i
unit cel] ?

‘(a) 4 N

(b) 3

(c) 1 (d) 2

Find the Laplacian of the scalar field
v =4 xy?z3,

(a) 8xz3

(c) 8xz3+24 xy2,

(b) 24 xyzz
(d) None of the above

——

In CO molecule, the J = (0 — J=1 absorption
line occurs at a frequency of 1.15 x 101 Hz,
What is the bond len gth of the CO molecule ? i
(&) 1.130am (b) 0.113 nm ’
(d) 1.050 nm i
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50. fccsrwﬁﬁméwwwﬁrwréﬁa
Iﬁwqpﬁ?ﬁﬁwm:@ﬁﬁ

(@ 12,4 (b) 6,2
(c) 8,2 d) 6,1

51. Wmﬁm%mﬁﬂwﬁm
STel T ug 3

(¢) U T7eg |
(d) gr=shiT &3 B

52 T S § S e 5460 A 2 @é@
ahe‘mmsmmmmﬁé | @&

T —Rﬁwwﬁﬁfﬂé&f@ﬁ

(a) 5262 A (b) 5320 A

(c) 5401 A (d) 5500 A

53. waﬁaﬁmw%psﬁﬁw%
Hﬁaﬁ:qrrfaéwmﬁhﬁ%mmm%q
m%%zﬁ%ﬁzﬁw%mﬁaa‘r?
(a) 1.58 x 107 m%s
b) 1.58 x 107 m2/s

(¢) 1.58 x 107 m/s |

(d) 1.58 % 10~ mys

54, @fecwﬁﬁmﬁmaﬁ?ﬁ#ww
gt 2 7

a) 4 (b) 3
© 1 (d) 2
55 afew @HV:4xy223$IF|WT&I'a?W
Hifsrg |
(a) 8xz3 (b) 24 xy2;
(€) 8x23 +24 xy27 ) (4) I H F w7

36. COTHJ=0- J= 1| s ey
LIS < 101 53 it 3tmaft W 3eqw 2o
7 I CO 319 1 547 wrears 77 2 -
(a) 1.130 nm ((®) 0.113 nm
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The number of alpha particles scattered at a ;
particular angle (6) is inversely proportional |
to which power of the kinetic energy (E) of the |
incident alpha particles ?

(a) E* b) E’
(&) E (d) E

Consider the following statements with
reference to Solar cells.
1. The magnitude of the current is i
proportional to the light intensity.
2. Solar cells are used in satellites and space
vehicles.
Select the correct answer from the code given
below :

(2) Neither 1 nor2 |(b) Both 1 and 2
(c) Only 1 (d) Only 2

For which of the following structure the
reciprocal lattice will be simple cubic ?

a) Face centred cubic

(b) Simple cubic

(c) Body centred cubic
(d) Nene of the above

Consider the following statements with reference

to propagation modes in waveguides.

1. In a rectangular waveguide, Transverse
Electric (TE) modes are characterized by
the absence of the longitudinal electric
field component.

2. Transverse Magnetic (TM) modes can
propagate in a rectangular waveguide
without any cutoff frequency.

Select the correct answer from the code given
below :

a) Neither I nor2 (b) Only 2
c) Only 1 L (d) Both 1 and 2

What is the value of Lande’s g factor for
3F, state ?

(b) 2

(c) 1

e

8%

60.

61.

o

o o

%ﬁﬁﬁﬂm(e)mmﬁawmﬁ
&I ATIfea 3T Huil 1 AT A (E)
H Ford O1a % oA Bl § 7

(a) E* b) E?

(c) E ‘(d) Ezﬁ
UR dl & deo # frafefaa of EI
FUAT T fermm FHifso | Ha.
1. 9T =1 9T SRt Y et & =

AT BT R |
2. R Al 1 ITAN I9E 37 At I
T fopar ST R |
e feu TU e & wEd IW 1 797 Hifw
(@ FAWM1TE2 b 13ﬁt2aﬁ_

(c) %ae 1 (d) a2

1= 1 3 fopw wea o foru symem et e
o ghm 7

(a) eI higd T

(c) 1T Hiza oy

(d) STYF U g TH

Jasel ¥ YER Higd & "oy § fferfiad

FHoAl | o Hifso |

. ISR JITEE § ST Fed (TE) Higd
1 ferswe 7% 2 7% 37 Sa & 1 a2
HETT I Bl 2 |

2. TR A (TM) HISH HAFATHR

SeTss & fa foReft weartw smafa
TEIRE & whd & | (=)=
A Ru Mg o s e
(@ TAAITE2  (b) Had 2
(o %= 1) (d) 2 17 2
3F, 311 % T 32 g %t o1 AW
R 7
2
(a)g (b) 2
(©) 1 (d)

‘‘‘‘‘‘ e s
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62. In Rutherford scattering, if 0 is the scattering § 62. TEHIE Yy ﬁ, Ife 6 wehioty i E-T, qr

.E] [!g angle, then differential cross-section is 5 kel uftay fey & AT g 2
u-;%& proportional to i
(=l : | (a) I (b) sin“[8
(@) - 2(9) (b) sin“(g) : sin:(g) 2J
s~ |2 i
2 i

(c) sinz[gJ (c) Siﬂz[g]

63.  What is the number of 63. T bec The I B IS $i we
FE R ?
(a) 4 o3 (a) 4 b

() 1 (d) 2 (c) 1
64.  The Biot-Savart law is mathematically similar | 64, Fi-gaS 7 Fam vty &7 & fem &

to which other law in electricity ? fore 31 e * THH B 7

(a) Faraday’s law _Q) T2 1 fem

(b) Coulomb’s law ' hn) FeIT 1 Fm

by -

(c) Gauss’s law (c) 7w 1 Frm

(d) Ohm’s law (d) 3w BT HIH

| . : El%l;l

65. Which of the following is used as the unit of 65. frd @ feg EL=ETr T & 3'@

magnetic moment ? AT & &9 4 T femar e 27 (=

(a) Bohr magneton a) R few

(b) Mass of electron (b) STFH = SeIHH

(c) Charge of electron (c) SFH FT W

(d) Charge of proton (d) Wi 1 ey

66. For a particle constrained to move on the

66. * % ;
(s)t;r]icz ::))Ii; aizphere, the number of degrees | m %E;s E::T ;ﬁﬁz\? %q E%%g
¢ ! ! wifedl 1w 2
(b} i | ORE () 6
o) 2 | (d) 4 (c) 2 (d) 4
67. Ifin a certain fission process, the mass loss is 67. e fomeft Ffeam ey sk H, geaqm HIES

0.1%, then the energy liberated by the fission 0.1% & 1 1.0 kg 7Y &% fq@za g Ieataa
of 1.0 kg of the substance will be : ExIRu]

(a) 18.0x 1011y (b) 45x 1013 (@) 18.0x 10115 (b) 4.5x 1013

kc) 9.0x 101858  (d) 9.0x 101! ] g (©) 9.0x 108331 (d) 9.0x 1011

e A ot s o o e i o s s s
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68. For an electromagnetic wave propagation
EEE in a good conductor (6>>we), the phase
E *& difference between the oscillating electric

field E and magnetic field B is

(@ ) =
(©) 0 ;

69. The simplified form of the following

Boolean expression

ABC + ABC + ABC + ABC + AB C is
a) A (b) A+BC

(c) A+BC | (d) A+BC

70. The coordinates of a uniform triangular lamina
ABC are A(0, 0), B(0, 9) and C(12, 0). The
centre of mass of the lamina ABC is

(a) (6,3) b) (3, 6) |

() 3.4)

Which of the following decays is forbidden ?
(@) yw—oe +v,+v, kb) Q- E%+K-

(d) n® - y+y

n

() pornt+m

72. The Poynting vector S represents the

(® S= —(ExB)

1

0

(b) S= i (E-B)

‘is= l_-(E-XB)J
o

(@) $= —(E-B)

Ho

73. In the following circuit, find the value of load
resistance R; which would absorb maximum

power from the circuit.

AMMA
30 40
— 6Q R,
40V
v 5
(c) 3Q (d) 4Q

68.

69.

70.

12

TR 3 R, drerie R & E of g
&3 B % o Helan &

T
(@) m () 7
(c) 0
T fer o __ E5S
ABC + ABC +ABC + ABC + AB C (gl
%1 AR ®9 §
(@ A (b) A+BC
(d) A+BC

T THEAT S 92 ABC o Fe=1eh A(0, 0),
B(0, 9) 3T C(12, 0) & | Te& ABC 1 5539
oA
(@) (6,3) i
© 3.4 ) 4.3 )
forerferfia o & -9 & ufoefta 8 7
(@ P oe +y, +yy i@ Q - =0+K-
@ 0 —sy+y

(c) pora+m

giafen SRt s Feferitaa = wfafiees s @
o

(a) S= ane, (E x B)

(b) S= —— (E.B)

e A TE

(©) s=1(E~B) ]

(d) S= —(E.B)
)
ﬁﬂ-:rtr&w' ¥, R gfeRg R, &1 TH &
FTd WL, S <kl gty o FAfireRan 2%
. i s R | Sl
AMAAA
30 4Q
=L 69 R,
(b) 5Q

* 13 %
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78.

79

If m is the mass of electron then what will be
the reduced mass of positronium ?

(a) m (B 235
2

(c) 2m (d) None of the above
What is the charge of an up-quark ?

1
@ +3e ) -Ze
¢y ——e
(c) 3

A sphere of diameter 5 cm is charged to a
potential of 100 volts. Outward pull force
per unit area is

(Use £, = 8.85 x 10712 C*/N-m2)

(@) 5.558 x 1075 Nm2

(b) 1.77 x 1075 Nm—2

(c) 10 x 1075 Nm2

(d) 2.5 % 1075 Nm2

About SQUID (Superconducting Quantum
Interference Device), which one of the

following statement is incorrect ?
(a) Itisused in MRI

(b) It is not used in MRI

(c) It allows measurements of magnetic field
less than10-17 T

(d) It allows precise mappjiﬁg of the brain

A flip-flop has

(a) No stable state

(b) One stable state

(c) Three stable states

(d) Two stable states

The Cartesian coordinates of a point are
(2, -2, 3) in arbitrary units. What will be
the value of Z coordinate in cylindrical

coordinate system ? y
3]
(d 2

(a) 4
© 1

74. A $HRA T 5599 m R, < wifentEm @
er:ﬁﬁawmw@m?

(@) m (b) =

() 2m @ 4 4 5 T
75. Y-SR HT AT FATR ?

(a) +§e (b) —%e

(c) —%e ‘(d) +§e

76. TH 5. = * M Fi 100 Ao F
fawa & smafim forer mn @ | @ foen &
THI% HAFA T oA 9T o7 2
(€9 = 8.85 x 1072 CH/N-m? %1 Wi )

(a) 5.558 x 105 Nm—2
(b) 1.77 x 1075 Nm2
(c) 10 x 1075 Nm™

@ 25%10°Nm?2

77. SQUID (AT F1en ethiy (safem)
39T & TR H, T A B-Tn sy
IR ?

(d) ;;“_gf@rﬁ 1 Tl ARl 6 srmfy

T Py -vAta & 99 a1t 8
(a) TR IrEeen T et
(b) TS TURA FE

(c) o wmrft ey

(@ = =it e |

79.  HRfH "t & U formg % ety
fdw (2,2, 3) ¥ | Yot Fdrien
GER:WACCicA R cl s B i

78.

@) 4 Ebi 3]
() 1 @ 2

% 14 %
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80.

82.

83.

According to Yukawa’s theory of nuclear forces,
the origin of nuclear force between nucleons is
due to the exchange of

(a) Gluons
(b) Mesons
(c) Photons
(d) Electrons

Which one of the following statement about

superfluids is incorrect ?

(a) As temperature decreases (from 2.17 K),
the relative concentration of the superfluid
increases

(b) Below 2.17 K, He begins to become a
superfluid

(c) At2.17 K a change of phase occurs in the

‘ liquid helium 3
(d) Below 2.1 7 K, He behaves like ordinary|

liquid

The electric susceptibility of a dielectric
material is 35.4 X 1012 coul 2/Nm?. The
dielectric constant of the material is

@ 7 RO

(c) 1 (d) 3
In a code of base 5, the digits are 0, 1, 2, 3., 4.

%[ The number 263 is in decimal code. What is

L

3
EI%@ its equivalent in a code of base 5 7

(a) 3023 (b) 3022
() 2022 [ 2023]
—ﬂ

81.

82.

83.

e T

(e 3 e T w1 3t

HATEH-YEM % HR Bl B 7

(a) T

[

(c) BIEH

(d) SHCH

Frer @ W Fo e Sl

IR IR 7 =] et

(a) -3 2.17 K & = AOHA SR,
Ffeacet Terell i @igd gt 8

(b) 2.17 K % =, He 3Tfcratet €11 TR
+l B

(c) e BT H2.17 K W HS AR

(d) He,2.17 K % 4, el A TE o & |

s T verd i fered s

35.4 x 1012 @t/ =g M7 2 | w@

(a) 7

(© 1 (d) 3

YR 5% UH FE 10, 1,2,3,4 3h e
2 | U1 263 THEE e U B | IMUR

5 % e A U oA 1 B 7

(a) 3023 (b) 3022
[(@) 2023

(c) 2022

84. Which of the fdllﬁwing is perpendicular g4, P @ F31 — 2] +kFdEaa s ?
to31-2) +k?’ « B
% % ~ (@ —1-4)+2k
(@) — 1 —4] +2k e
(o) 21 +2) 2 \® 2i +2i -2k
(c) 31 +k (© 31 +k
(d) None of the above (d) 39 § & HIg T
5. What is the binding energy of the deuteron ? 85. AR i YT FHST RN R ?
(a) 4.76 MeV (b) 3.55MeV (a) 4.76 MeV (b) 3.55 MeV _
(c) 1.11 MeV \d) 2.22 MeV (©) 1.11 MeV (d) 2.22 MeV |
# ‘‘‘‘‘ - TR o cvmrors

% 15 %
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86. Which of the following pairs is NOT correctly { 86, fr=iferigd ¥ & Hg-a IH AT 6T yefaar
matched for the polarity of the molecules ? % for oft g @ A THEE 7
(a) Nitrog_en gas N, — Non-Polar molecule (a) ATEEH g N, — 1t 3]
_(b) Oxygen gas O, — Non-Polar molecule (b) g™ 79 O, — ygzﬁ-q 3
i(c) Methane-gas CH, — Polar molecule (c) YT g CH,~ g;,ﬁq 379 '
d) Ammonia gas NH, — Pol lecul
(d) onia gas NH; — Polar molecule | @) mﬁmﬁgNHB_g—qqqaﬂ
87. Ina phase shift oscillator RL= R=4.7kQ 87. U eI TAMT=ATT aﬁ‘;ﬁr o RL= R=47kQ
and C = 0.01 uF. What will be the frequency i qAC =001 uF & | ot 31'@&‘-[ 5
of oscillation ? _ : O1uF g Y §
EIEE ha) 1.07 kHz (b) 2.59 kHz (a) 1.07 kHz (b) 2.59 kHz
=3 (c) 4.30 kHz (d) 3.16 kHz ! (¢) 4.30 kHz (d) 3.16 kiiz
88.  Which of the following is axial vector ? 88. 4 & wm-o e wfew & 2
(a) Velocity (a) AT
(b) Linear momentum (b) W& T
_gi) Acceleratjon ; (c) Tawy
kd) None of the above i (d) 39w # & 1 78 —
89. The 2-D mat;_eri;al, graphene has 89. 2-D uerd iy &y Bt 2 2:-5‘"
(a) Very high tensile strength and low i :
et () SG 31ferh a=1 wfFa 3k o wfesa
(b) Very high tensile strength and high (b) =T Jfersh T faq I o
resistivity gferiereRan
(c) Low tensile strength and high resistivity (c) 8 T wifea 3fk STCT SferreeRar
(d) None of the above (d) SWFT o ¥ EAET|
90.  Which of the following is unit of magnetic 5 90. F=agaN JrEhE ﬁgq g;ngEf W UEF 7
dipole moment ? 3
ElizE)la) Joule per Tesla () I s
(b) Joule x Tesla (b) T x &
7 (0) Joule (c) @
d) Tesl ;
(d) ) a5 | | (d) e |
91, 71?773: :leeio%l at rest can decay as | 0l ferueer E[ T T ) a % B 2
The energy of u~is n:%u E:;'fng"‘lTﬁ
(a) Is equal to mc? 2) me? % S R
(b) Iszero =
b grft
(c) Can be anything EC; g off Befr

@ 1s afixed q“a““tdm L [@ ©= resm 7o e
e 16 -
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92.

95.

96.

98.

Which of the fo]lowmg is correct if the
vectors X i * e and2i + ylare each
parallel to 51 i+617°

(a) x=y=24
(c) x=24,y=25

(b) x=y=25
(d) x=25,y=24

A transistor is cut off when

(a) Both the emitter and the collector
junctions are forward biased

(b) Both the emitter and the collector
junctions are reverse biased

(c)- The emitter junction is reverse biased but
the collector junction is forward biased

(d) None of the above

A cyclotron with radius 1.0 m has a
magnetic field of 2.0 T. The maximum
energy of a deuteron accelerated by it is

(Mass of deuteron 3.34 x 1027 kg and

e=1.6%10"12C)
(a) 112 MeV b) 96 MeV
(c) 24 MeV (d) 48 MeV

What is the ratio of conduction and displacement
current densities in copper at 1 MHz ?
(Given for copper : € = €, b = i, and
conductivity 5.8 % 107 S/m)
(a) 1 b :
(c) 10712 (d) 1012 \

Common base current gain for a BJT is 0.99.
What will be common emitter current gain ?

(a) 0.99 b) 9.9

(c) 990

If ¥ =xi +y_| +zk then what will be the
value of V 9 .
(a) 4

(© 1

For which of the following targets, the (p, d)
reaction is strongest ?

b) 3
(d) 2

(a) 41Ca (b) 4°Ca

(c) 38Ca (d) ¥Ca

92.

94.

93.

96.

98.

ﬁﬂﬁﬁﬁﬂ'&p{%qﬁqﬁﬂu -‘-'%JHT{
21 +y) YRS RIS +6) % THRER 2 7

(a) x=y=24 (b) x=y=25
(c) x=2.4,y=25 l(d) x:2.5,y=_2.f17§
T IR He 3% Bl & 5

(a) IO TAT WATES g1 Al 3m

P | 8

\(b) IcHsIh YT WUTESH SHI Hi-oa] sgoshn
sifirfa o & )

(c) IeEoIh WY bW S o e
uTEes Aty 3w wfE o &

(d) ST | ¥ HIg T8I

1.0 #t. B 9t U "EEeeE 0 2.0 T &

JrahI &5 T B | $E i &1 ATl SefeTH

i Irfrepen e gft

(ST 1 5590H = 3.34 x 10727 kg 311

e=1.6x10719(C)

(a) 112 MeV b) 96 MeV
(c) 24 MeV ()3T MV
| MHz W dfel & =1 qen fawemm @j??
YT B S ST R 7 [p

(diel & forg feam B« e =g, u =y, 3

=ITASHAT 5.8 x 107 S/m)

(a) 1 b) 0

(c) 10712 (d) 102

T BIT % foru svafiss sy gm =
0.99 8 | IS Ieersioh U 19 91 BT 7
(a) 0.99

(c) 990 |

afe T =xi +yj +zk?ﬁ T T

o= T B 7

(a) 4 (b) 3

(c) 1 (d) 2
frfafes o @ frm @ew & fom (p, )
Fifufspan yerer gnft 7

(a) 41Ca (b) 40Ca

(c) 3¥Ca (d). ¥Ca

oy o

*17 %

AR I L. 0 L RS RIS SR SR8 A ) BB R s B AR SO ST TR SR 0L A8 g



S s B A A B PR . 1 S L A . —

% . BIRU-16

%, af L, vt e &1 Z-5eeh & 3R ¢ g
I R, A [0, L,] B A B

99. If L, is the Z-component of the angular
[E#E[E] momentum and ¢ is the polar angle, the

j
]
i
}
~‘: :r-' . ~ L-’ .
[a] oy value of [¢, -Z.] 1s i - .
(a) -2in (b) ih 2 (a) —2ih (b) in
i
(c) —1ih (d) 2ih { (c) —ih (d) 2in
100.  According to Debye’s theory, the atomic heat % 100. feata = fagma & HTHR, HH qIHTE T
of a solid at low temperature is g fordt 3/ € THTY] JSHT B 2
i

(a) Independent of temperature

!lb; Proportional to the absolute temperature | (a) ¥qA d9HE
¢) Proportional'io the cube of absolute (b) Frue amam % T

temperature i e <opaes
ﬁaf Proportional to the square of absolute (©) AT = Bl
temperature ' (d) e aome & ot & HHTATA

101. _Laplace transform of t-!2 is given by 101. L2 B STATH T-H%M &
(a) /| (b) m @ Jr (b) m
T | 4 —— i ] by
(c) - (d) T (c) " (d) Ix
102 Given for an optical fibre : a 102. T Yeh1iRTeh a=q & forg fean 2 @g_[g
H; (Core) = 1.55, u, (Cladding) = 1.50, " () = 1.55, iy @FfEm) = 1,50, %nﬁ
Core diameter = 50 um I H T = 50 um
What will be the value of numerical aperture ? AT fog (wg=h) =5t II'FI 1 BT 7
(a) 0.7944 , (b) 0.2156 I (a) 0.7944 (b) 0.2156
(c) 0.3905 g (d) 0.6895 (c) 0.3905 (d) 0.6895
103.  How many degeneracies forn=2in a i 103. Uw -3 FLilEEs m Tn=2% m
3-dimensional harmonic oscillator ? } fora suyw B9 & 7
d .
(a) 4 (b) 7 g (a) 4 (b) 7
() 6 (d) 5 ! (c) 6 | (d) 5
104.  Polonium — 212 emits an o-particle of 104, IAIEH - 212, 1 8.776 MeV % ,@{%
energy 8.776 MeV. The disintegration g IeaTiia w T P
energy corresponding to it is given by Q‘E o FH I 2 1=l
i feeres st Bift
(a) 9.120 MeV (b) 8.776 MeV (a) 9.120MeV ~ (b) 8.776 MeV
(c) 8.859 MeV d) 8.945 MeV | (c) 8.859 MeV I@ 8.945 MeV
105.  Alpha particles (,He?) are 105, 3T H (,He) 2
(a) Classical particles (a) FATHEBSA HU
(b) Femlior_'ls_ : b) w3

(c) Bosons I (c) sa |
(d) None of the above (d) 37U § T HIS TE

et s s s s s i e B
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. Given n —147 and n, = 1.46)
(@ 1.5x10%)~" (b) 1.5%x108Q

-
(]

109.

110.

111,

EI(%E]

J,(x) is given by

7
l(a) i sinx (b) T cosx
£y 2x

(c) [=™ sinx (d) 4T cosx
X ! X

Afibre optic link is operated at a wavelength
of 1.3 um. Find the maximum bit-rate of a
25 km line made from a multimodal step
index fibre.

(¢) 1.5 x 10° (d) None of the above

The energy loss of an energetic muon in
matter is mainly due to collision with the

following
(a) Nuclei ‘(b) Electrons '
one of the above

(c) Nucleons

Bound state in a square well is given by
(Where E and V are kinetic and potential
energies respectively)

(a) E-V<0 (b)E<0l
(c) E>0 (d) E=0

20 gms of ice melts into water at 0°C.
Its change in entropy will be
(given latent heat of water = 80 Cals/gm)

(a) 15.25 Cals/degrees
(b) 8.56 Cals/degrees
(c) 10.25 Cals/degrees

(d) 5.86 Cals/degrees

The kinetic energy of a rigid body rotating about
an axis passing through a fixed point in the
body with an angular velocity @ and angular
momentum J is expressed by

R

e i s < e S s s R L L R S B P AP A R e S T s S B T

106.

oo

109.

110.

111.

*19+%
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ot A e Ay e e R s M i 5 A L T 3ok Ay 27

J(x)mﬁmw%

(c) \/751nx
Teh BIge 3ATfesh fofeh 1.3 um dimesd ot
HeTferd Bid1 & | Ush HediHied ©Y-38ad
HIgE & T 25 km o i 3feehay
fae -5 7 i |

= 1.47 3T n, = 1.46 fean 721 B)

(n ’ 2
a) 1.5« lO‘ﬁl

(c) 1.5x 106

(b) 1.5%106Q

(d) 3w § F HIE &
forelt 50 o W HIge DI i el | w1
yera: Freafefiaa % a gog a9 o e 2
(a) T |(b) et

(c) FfFaAsm (d) o Hig TE
uiterg e, SRR o (a1 Ha) E;}Ej
o & W 2
(WEavnﬁaaf@Jﬁﬁrm’mm:%)

(a) E-V<0 |(b)E<O }
(c) E>0 (d) E=0
0°C W 20 gms (AM) §% fUeer & o

T 8 | 38 Ugidt ° uftgdq

(Tt <Y e 35T = 80 Cals/gm & 2)
(a) 15.25 Cals/degrees

(b) 8.56 Cals/degrees

(c) 10.25 Cals/degrees

B

(d) S.SE_Eals/degrees
T ®en fUg, i T fUs & us ffvad fog @
T Al G % ST SR B T 6 I
i Ham J @ gH @ R, Fob s e g

STt B
(a) O]

by @ x J

mJ.
@ =~

s s s s e T T Y T AT WA T3 R

(c) &.J 1
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An electron is confined to a box of length
I nm, complete the minimum uncertainty
in its veldcity.

(a) 7.3 % 105 m/s

(b) 7.3 x 10° m/s

(¢) 7.3 x 10 m%s (d) None of the above

What is the distance of closest approach of a
2 MeV proton to a gold nucleus ?
Givene — 1.60218 x 107!% Coulomb, Z = 79)

1) 5.69575 x 10" m |
(b) 2.84787 x 10 1% m
(c) 2.84787 x 10-13
(d) 1.42394 x 10714

An clectron has a speed of 500 m/s with
an accuracy of 0.004%. The certainty with
which one can locate the position of the
electron will be

(mass of electron = 9.1 x 1¢-3! ke

) 0:0125 i b) 0.0364 m
(¢) 0.54m (d) 0.456 m

1 kg of water at 273 K is brought in contact
with a heat reservoir at 373 K. What is the
change in entropy of water as its temperature
reaches 373 K ?

(Specific heat of water = 103 Cal./kg-K)

(a) 350 Cal/K b) 332 Cal/K
édf ) "';3 122 Ca-l.//-K-l

(c) 300 Cal/K

Which of the following is used to convert
the Lagrangian formulation to Hamiltonian
formulation ?

(a) D’ Alembert’s principle
(b) Lorentz transformations
ch) Legendre transformations
id) Euler’s equations

What type of technique is FTIR spectroscopy ?
(a) A reflectance technique

(b) An absorbance technique

(¢) A dispersive technique

(d) An emission technique

s o s s s s s b s s s ks s s 9 s s

. L . . s S A L e L s . s

[
i
i
i
i
i
i
i
|
]
[
!

P

% 20 %

112, %Wﬁlm%%@m Elﬁ_lil
T W 2, A g S
ST ) o e
(@ 7.3x 105 m/s [(b) 7.3><105nisj
(€) 7.3 x10° m%s (d) 37U & & g T&

2 MeV & WM 1 @9 % T % feean
T 150 g

= X ]_0*]9
a) 5.69575 x 10 W m]
BLT87T x 10 ¥ m
(c) 2.84787 x 10-13
(d) 1.42394 x 1014 1y
114, T sodgH 1 fa 500 . /8. & 3t s
ThRaT 0.004% B | for ffesaan @ ot i
et =1 war e o hdT & 98 arft

(3AFZTH T F&AH = 9.1 x 103! f.1.)

(a) 0.0125 7,

(c) 0.54 4, (d) 0.456HI.

113.

FAM, Z = 79)

115,

273 KW 1 fhom. urft =01 373 K % s 3o
ST < |9 & ST S R | S I 7 A
373 K 9% UgS1 R, @ Iqeh! Uit § fapam
e T 7

(it 1 fafirse 3 = 103 Cal./kg-K)

(a) 350 Cal/K ibi 332 Ca1|ii

(¢) 300 Cal/K
16. <y ugfa =i e vefy

4 ageH % fere frfafes § 9

foreenT 3w foram s 2 7

(a) éﬁ’aﬁm&‘_sﬁrﬁaﬁa

(b ETAT0]
(c) EYTATT -

(d) 3ATER o TR

117. FTIR it g wohm 6 donfter 2 7
(a) Th TG dhleh
(b) q-qsa:mﬁwﬁm
(c) T fagm qendis
(d) Uk IeHSih deohieh

b s sy b 4
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119.

120.

B
5
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Match List—1 and List— 1T and choose the
correct answer using the code given below

the lists.
List -1 List — 11
(State) (Lande’s g factor)
B OBy )
B. 2P, , 2. 2
3 3
3
C.?% 3 =
1/2 5
2 ' 4
D. 81/2 4. 5
Code :

(@ A-3,B-2,C-4,D-1
(b) A—3,B—;4.,C—2;D71|

© A-3.B-4,C-1,D-2
(d) A~4,B-3,C—1,D-2

Which of the following statement is NOT true
about Liouville’s theorem ?

(a) This is not concerned with defining phas
space in which the system, represented
uniquely by a point, moves in time.

(b) This gives the conservation of extension
in phase space.

(c) This gives conservation of density in
phase space.

(d) This consists of two parts.

A measurement establishes the position of a
proton with an accuracy of £1.00 x 10! m.
Assuming v <<cand h=6.63 x 10734 J.s., the
uncertainty in the proton’s position 1.00 s. later
will be given by

(a) 0.315km

(b) 1.003 km

(c) 1.575km

CEER
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FEﬁ—IEIﬁ Fj—ﬁ—ll@ﬁﬂ%ﬁ?ﬁﬁmﬁw
iRl % i few e %2 @ wd IR T |
-1 -0 mgE
(3TerEam) @R g ey FE
A. 3P, 1. 2
B. 2P, 5 B
3
C. %Py 3, =
D. 2, 4. %
e )
(a) A-=3,B-2,C-4,D—1
(b) A—3,B-4,C-2,D- 1
fe) A-35B—-4.C~1,D-2
) B=4B -3, O=1, D=3
fernfae <1 v & sR § Frefafea 4 9
HIH-HT HUT T TE 8 7
(a) SH] TaY hell ATHM Hi TN HH
A & 7, S Freem, 5@ fafre w0 @
T faeg gra guitan A B, FHA 6 WY
AT B |
(b)%mmﬁﬁwr(%ﬁmwﬁ
AT 2 |
(c) TE HeTl ATHII T Bcd o FLEIUT
ATl 2 |
(d) 3T g 9T B & |
Tsh HIUA +1.00 x 101 . 6 ygar =
Ty U W i et wonfim e 2
a‘smﬁgq%v«ca%n
h=6.63 x 10734 3 ¥=vg, 1.00 Y a7E
greta i feufa 4 srfafveaar anft
(a) 0.315 feprfi.
(b) 1.003 TR,
() 1.575 feprfi.
id) 3.150 foef.

T am s AR S s
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