51.

52.

53.

54.

55.

A

PART-C o [Marks : 100] °
PHYSICS
(Marks : 50)

If 7 is the position vector of a particle at a point relative to the origin, in
Cartesian coordinate system, then divergence of 7 is

SYRADS DY SHRS’ B0 HoKDE YoWoFod &¥ Ko i VB (position

vector) 7 0B, 7 e9NDSe0

@ o @ 1 3 2 W 3

If b”z(x17+yj_'+zl;) then, curl of v at (1,1,1) is

T =(xi +yj+2k) @ond (1,1,1) 3§ T ghdoesd (curl)

1 1k Q2 i-j-k (8) -G +j+k) \‘4/ zero
%J%ZSO

The Young’s modulus of a wire is 18 x 10" Nm™ and its Poisson ratio is 0.2.
The rigidity modulus of the wire is

28 8K JogYy abofi Hego 18 x 10 Nm™, drawers 38 0.2 eond, &
SR By fHesso

(1) 1.8 x10" Nm™ (2) 15 x10" Nm™

(3) 3.6 x10° Nm™ ¢ 15 x10° Nm™

The period of a satellite T, orbiting the earth is related to the radius of its
orbit ‘r’ by the expression

B0 BoeaT K 5S° DBW0D DT 8IS sPeo T, 7R 8§ g T5Rego r o 205
DoworR) B DEYE0

@) T2=( dr” )rz @/ Tﬁ:( 4n” ]r3

s [ 47° ) 5 s (477 ) 4
o i), o )

A cube has side [, when is at rest. If the cube moves with velocity v, parallel

to one of its edge, then its volume becomes (v is comparable to the velocity of
light ¢)
Qo jnge?aes“" GRAPE 28 o hwo EY [, & HIo TR el GHerds

B0 v @D INo8® JATB Y, PEd T FVHBITE0 Jend (v sPod Ko
¢ &° D5)EARD HBDBIE0 OB FPI0YHW)
1 2 1Ba-v/e?)™”
G B a-vtet) @) 13A-v2/c2)*?
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56.

57.

58.

59.

60.

61.

62.

On the annihilation of a particle and its antiparticle the energy released is
E . The mass of the each particle is

a8 8630, O°D BENR0 Eon ORI @Cé)&e)ow:é =‘o’>§ E. a,é"’béb g0 Cﬁéécv%’

(1) E/c? o E/2c? 3) Elc 4)  E/i2

In order to increase the fundamental frequency of a stretched string from

100 Hz to 400 Hz, the tension must be increased by

28 DRoDD SR Y0¥ DY 100 Hz 0od 400 HzE odedE &R

BIFBD DOVIOVD Bew

(1) 2 times (2) 4 times (3) 8times (4/ 16 times
288y 4 0en 8 3e 16 den

First law of thermodynamics is a consequence of the conservation of

GHBE F°Y DEB0 DADBLIW & §o8 063 BD BB HOBH0
energy (2) charge (3) mass (4) momentum
38 eSO $550°8 Q;ﬁégﬁél)

The net gain in entropy of the working substance in a Carnot cycle is

567 DEH0S” 99T ergo Jog wS® v )3 (gain) |

(1) negative \(23/ zero (3) positive (4) infinity
ams*y’éééo éﬁééo (;Swéégo 200

For an adiabatic change of an ideal gas

658y TR REPE B sRchos

(1) PV = constant (2) P'V = constant
PV = romoém P'V= E’g@oéﬁm

\Q/ PV’ = constant (4) PT' = constant

PV’ = gmoéo“n) : PT" = Q?DJO"Ogé.D

Adiabatic demagnetisation is used to produce

Q6" DT AR, 05GE BV FBOBEDE GIDI A

(1) low pressure ( low temperature
Ry Desvo 5y GRS

(3)  high temperature (4) high pressure
R &L ¥ Desdo

Two stars emit maximum radiation at 600 nm and 500 nm wavelengths

respectively. The ratio of the temperatures of the stars is

Boch dggrev HLI™ 600 nm, 500 nm BSNDT s G K0P ?gdwé’)& &80
3(“0_%:530@. &8 DO &P ¢y pd

Y 5:6 (2) 25:36 (3) 36:25 4) 6:5
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63. If u is the energy density, the pressure exerted by black body radiation,
P on the walls of the enclosure

8§ 0GB 1 NI, ROND 9880 esHte0 (enclosure) Ak SeolER
5450 P esond |

1) P=0 @) P=u ¢/ P=u/3 (4 P=u/2

64. The most probable speed of a molecule in a gas is
2.8 TPOYPS® ©e0e VS Dogrdy Jio

"(J/)/ ’ZRT ‘ @ f8RT 3) IZRT @ 8RT
m m m Tm

where symbols R,m,T have their usual meaning

R,m,T ¢ arge8es @gmgs EIDTRODVEDSD

65. The dimensions of x4 space are
M 90&BTE00 (space) &oen
& 3 @ 6 @ 2 4 4

-

66. The distribution function obeyed by electrons

DoTH 9603 2B Foako
(1) 7 =e (2) 7 =e % ePs

4

\M ﬁz =[ed+ﬁe,~ +1]_'1 (4) [ea+ﬂei _1]*1

67. The system matrix for thin lens is
2.8 DeoBD et g, éé&ﬁééﬁ@é

V{ [1 —(P1+P2)} - [o P1-+P2]

0 1 1 1
1 P-P, P, +P, 1}
(3) [0 1 } (4) [ 1 0

68. Two plano convex lenses of focal lengths f; and f, that are used to minimise
the spherical aberration should be separated by a distance of

REOCH DDESH0K0 EDFAVHENK f; B [, TeigoBsen S0 Totd DB
K00grES S50 GIBITRODIQPE) 7763 B¢ GOEIOVN T80

W fi+f, @ b @ e w bl

A | 15 PS-S1




69.

70.

71.

72.

73.

-

The phase difference corresponding to a path difference of one wavelength is
28 BSOMHE 50 P 0BTI0HL BRVEI"IW (corresponding) SF0BELW
® o @) #/2 3 7 27

For fringes observed by interference of light waves by a wedge, the fringe
width

25 8oo (wedge) 03 DUBEISH IoBY 508 LeSwS® NGBESROR
KS5ODODIDH, Sk Desey)y

(1) increases linearly with the angle of the wedge
80 §%07 BPaDH Do°BIS EAR ot

W is inversely proportional to angle of wedge
20 §%009% SR BoS® dotd

(3) is independent of angle of wedge
§0) §%80D eprEaEd

(4) isinversely proportional to wavelength
5208 BHEOHQY 50K DS ITRDB0S® &otoR

The displacements of interfering waves are given by y, =4sinwt and
¥y =3sin (wt ¥ 7#/2) . The amplitude of the resultant will be

D5BE8e0 WEHBLY) Todky BB FPHEoBILEK DRV ¥, =4 sinwt

D080y, =3sin(wt +72/2). 08 & H8® (The amplitude of the

resultant)
\(,12 5 2 7 3) 1 4 0

A zone plate behaves like a convex lens of focal length 50 cm for light of .
wavelength 5000 A. The radius of first half period zone is

28 Soowe posin (F'S 20) 5000 A 850/pE 0 o 57088 HowoRod 50 cm
mqs‘;soédo 8o Hoogrsey Seao H8 9H80owwRL. 200363 @g ShleRWiel~ontY méavgm

1) 5mm. \(2/)/ 0.5 mm 3) 1mm (4) 1.5mm

The intensity in the principal maximum in the spectrum of a grating having
N slits per unit length is proportional to

D508 EHPE N Bpew Ho rofsnd® 9585 DR HGHEIIDE Jed
KB B8 B8 00850 S0tk

1
(4) N




74.

75.

76.

77.

78.

79.

The angle between the plane‘ of vibration and plane of polarisation is
o0 BRI, ¢HSes HOBVBKL B¢y §%a30

1 0 @) 45° W 900 4)  180°

The principle used in the fiber optical communication is
Ped Ei?z.gg“) TRLO° HDOWE PRREHD BEYPLS® GIATROD DIPEIW

(1) refraction (2) reflection
588500500 BOPHSHA

(3) deviation ‘(,4’)/ Total internal reflection
DIJodd0 POPPToBY HO°HBHI0

The wave lengths produced by He—Ne laser corresponds to transition in
rdAHo-DArS  BubS®  ayd oddy BSNRT s DRSS VogMoesesy

(transitions) @085°d0 (correspond) &9/~

(1) He and Ne " (2) Heonly
DO BBA DATS rOano JorERo
"(3?( Ne only (4) Neither He nor Ne
DO SrBDo A0 52D, DATS 5°D 5

If a charge ‘g’ is placed at the centre of a cube of side ‘a’, the electric flux

through any one of the faces of the cube is
‘@’ D) oo Ko 2. 0w Sogod® g eTR) &oDBIRPEW, &3 Hdo Bk, o

- 50090 OGP PR DB PIIEDL

G ke, @ qle, 3)  6qle, @) 3q/e,

The electric field inside a uniformly charged sphere of radius R is
D5B8S® e300 Dobardd R’ Trgdego o 2.8 A¥o S 9856 EE50 devid
(1) q/R* @ Zero (3) 14ze, q/R* 4) gle,

An electric dipole placed in a non uniform electric field will experience

28 520088 (non uniform) &S FHINS® Godwdn G BgEySH0P
H0DAHHS |

(1) anet force only (2) a net torque only
DES 20800 HI°ER0 EY éJ°5b LoD
\{3’{ both force and torque - (4) neither force nor torque
2030, e3°0); BOIHI® 6308, 5°0, WK 52D %W
17 PS-S1



80.

81.

82.

83.

84.

85.

The relation between dielectric constant K and electric susceptibility y, is
Desrgd §°658 Yoroso K, acgh 85 (S0geded) 7, © Mgy Dowodson
(1) K=l-g, (2 K=1+z2 ((3) K=1-12 ~& K=l+yg,

A magnetic field of 1000 Am™ produces a magnetic induction of 47 tesla in
a material. The susceptibility of the material is

1000 Am™ &8 fo edLAmo0s eI 2 YRS’ 47 By ©dhIm,0
2880 SeuEND oo & STEY Jigh (SRHHIL)
9999 (@) 4999 (3) 1999 (4) 3999

The phase difference between the flux linked with a coil rotating in a uniform
magnetic field and induced emf produced in it is

D58 e0hrm,08 EHoS® ghueo DaLHI) w8 SBeE® edoPor SN (linked)
OPTTEINIS  SES® & wond BH  IHFTHOE  WOINDK Do
ST OBE/D

(1) Zero @)  n/4 3 72 @ =z
) 7&)'%?30

»

The radius of the circular path of an electron moving at the speed 10° ms™

in a magnetic field of induction 5.7x107° tesla is approximately (mass of
electron 9.108x107% kg, charge of electron 1.602x107" ¢)

- 5.7x10™ &3 induction o a.§ eom),08 EE5NS® 10° ms™ HES° HorednR

DO IS SrEY TEI0 DRSO (ogde Eod 9.108x107 ke,
dOT TG 1.602x10® ¢)
(1) 1m (2) 1lem (3) 1 mm \(}f/ 10 ecm

The resonant frequency of the circuit with R=2Q,L=2/7 mH and
C=5/m uf is '

R=2Q,L=2/7 mH 580 C=5/7 uf 50 2.8 50000 &00° )50
() 10kHz Y 5kHz (3) 1MHz (4) 5MHz

Maxwell’s divergence equation for electric field is
3)(5355 0K ERS @038 DBt

K\]/ V-E=ple, (2) VxE =ple,
(3) VXE =p/2r¢e, (4) V-E =pldne,
18 A
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86.

87.

88.

89.

90.

The poynting vector P is
000630 DEE P He DEH0MT S0
(1) Parallel to the electric field vector
&’)65355 B8 90K ddrosSonr
(2) Parallel to the magnetic field vector
 ©0%Rr),08 B DB HHroBSoT

\(}/ In the same direction as the direction of wave propagation
BEoK YR8 BFSR

(4) Perpendicular to the direction of wave propagation
BE0N S B3 wowBFS®

In a transistor, the junction that should be forward biased is
2.8 graNRBS® DB BHH0 (458 wATD) AZHOVD BoES (KEd)
emitter—base junction
SIOR0 ~ B0 25050
(2) collector-base junction
NoTreased ~ 80 es0gd
(3) emitter—collector junction
STRERN - VOGTEISB 230D
(4) emitter base as well as collector base junction
SIREH0 - B S0Ben Dofreasd — B0 woERy

For the given transistor, if collector current I, =2mA and emitter current
I, =2.05mA, then # of the transistor is

a8 rypbs® O 288 Pro [ =2mA  &mo AWgE  PITro
I;=2.05mA , ©000% Rt A dend
(1) 100 (2) 60 \(,2/ 40 (4) 50

The maximum efficiency of a full wave rectifier is
T BS0K AEQY), 83 HBQY 58S
(1) 100% (2) 50% (3) 40.6% W/ 81.2%

The gain of an amplifier is 20. If positive feedback with feedback fraction
[ =0.01is applied, its new gain is

28 3% (amplifier) $)35e (gain) 20, S&erS feo¥o f=0.01 Sogys

D8R0 (DEeE) BBBonRHS’, B0 578 5)B588

(1) 20 3y 25 3 15 (4) 40

19 PS-S1



91.

92.

93..

94.

95.

96.

The CE configuration is widely used in amplifier circuits over CB
configuration because it has comparatively
HGES0 Sodhines” 9pHur CB 88893, CE 682 (configuration)

&IDIPRODEIT Ko S0, AP0 t3°08 Ko

\(}/)/ high input resistance (2) high output resistance
085 D% 50 988 Te5Sed 550

(3) low current gain (4) low leakage current
Q) DSBS B (gain) ee)) I8 Do T=TH0

The energy gap between conduction band and valence band in semi
conductors is about

efTrrEined” 5370 58 (conduction band) Ho@rwE Hfe (5B wro&e)
20855 38 evodso

(1) 0.01eV (2) 0.1eV ‘(ﬁf/ 1eV (4) 10eV

If the two inputs of a NOR gate are A=1 and B =1, the output will be
&8 NOR Red 93%:550men (inputs) A=1, B=1 @0o:d, TeSHeS

@ 1 @ 0 @ -1 @
The gate whose output is low if and only if all inputs are high is
) inputs high 003 DrER TSYES low edhy Aed

W/ NAND (2 NOR 3) OR . (4 AND

The binary equivalent of (62),, is
(62);5 8 DS0=53pN PO Dogs

(1) 111101 (2) 111100 ‘(;7/111110 (4 1111111

In Boolean algebra which of the following is not equal to A ?

29D esdar P5°0 Ss 808 TOS® A K IR0 °RBE?

(1) A+A @ AA 3 A+A '\gA/Z-A

PS-S1 : 20 A




97.

98.

99.

100.

If the frequency of light in a photoelectric experiment is doubled, the
stopping potential will

5208 DS PO IBINHHVI0E 5708 FrsDNFHNN Bgod) IVNT’, DFESH
B (stopping potential)

(1)  be doubled (2) be halved
BB PR erHRO ‘
@/ become more than double (4) become less than double
B0 577 BESHD BPoDETY BKYH O

Half lives of two radioactive substances are 40 and 20 minutes respectively
and initially samples were having equal number of radioactive nuclei. After
80 minutes ratio of the remaining numbers of radioactive nuclei will be

Boty  BERBIrEE Somgsoe  ef 226 sreden DSV 40 D8aiw
20 DA[S0ED. PB0goS es Both Srgren 28 K)ogpéeTS 3&BreroE Sogshweo
5ORADOD. 80 AABVO DD & Jarganed® RO &) BEDTTEY ogssve
bogp?se) X):Qe_?g

W 41 2 1:16 3) 8:1 4) 16:1

The Hall coeffictent R will depend on

S 8850 Ry BIP SHEIEIR

(1) - the number of charge carriers per unit volume
N5°0¥ IIBITE0S” Ko 6DF TTES0 Doy

(2) charge of the charge carriers °
eID% TTED0 GE), TR

\(}/ number of charge carriers per unit volume as well as charge of charge
carriers

D5P0¥ IVBATEHNSTD e TSN Dogy 8oy edE ForEIve
£529%R00

(4) neither number of charge carriers nor charge of the charge carriers
5% TIPER0E Vo 5°R, e eSBINP S0 PV

The wavelength of X -rays used in a Compton effect experiment is 1.0 A.
Their quanta have momentum (4 =6.63 x107%* J —sec)

28 50R% P08 PATKOS® EIBrRoOD X -88ere BENGY g 1.0 A >
5°G0E000O Qé§3ﬁm (h=6.63x107* J -sec)

(1) 2.21x107** kg-m/sec \(2/ 6.63x107** kg—m/sec

(8) 1.989x107Y kg-m/sec 4) 5.97x107° kg-m/sec

21 PS-S1



CHEMISTRY
(Marks : 50)

101. In the molecule CH, =CH-C= CHthe hybridization of carbon atoms 1 to 4
T .

102.

103.

104.

105.

2 3 4
is in the order

CH,=CH-C= CH &S 5280 2830 (1 008 4) Hogbssno Evo
2 %) 29

1 2 3 4

NleSHsTar
1) sp®,sp®,sp%,sp 2) | sp,sp,sp®,sp’
3)  sp’,sp%sp®,5p sp”,sp®,sp,sp
The multiplicity of signals in NMR spectrum of Ethyl Bromide is
335 Fp&E NMR 5¢ De00S°d dige erdeghen
(1) triplet, doublet (2) quartet, doublet
BoBe5, cBes 535, GBeS
\(,3'{ triplet, quartet (4) - singlet, triplet
8086, 52865 20ReS, 3086
Which of the folowing ions is most stable?
808 e03rSeS” 28,9 (8505) QG50 S eascS
() CH,CH; ~(2) (CH,),CH* \(}/ (CH,), C* (4) CHj
Which of the following compounds exhibit zwitter ion
808 Tres’ A8 B5eb edirSt 3u8)08
W CH, - CH-C00H @ CH,~GH-CHO
NH, . NH,
I e&ﬁ)&
NH, :
Ether is always stored in brown bottles to prevent
S350 TS SoiHr VoS ey sotord). 08 TID T80NEdE I o
D>
\(,1/)/ Formation of peroxide ' (2) Hydrolysis
208 G A0 @O JFALI0
(3) Decomposition (4) Formation of Oxonium salts
DReINO 550008 odeTen &0

PS-S1 .22 A




