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you are directed to open the Test Booklet, take out the Answer
Sheet and fill in the particulars carefully with blue ball point
pen only.
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for each wrong answer. A wrong answer means an incorrect
answer or more than one answers for any question. Leaving all
the relevant circles or bubbles of any question blank will not
be considered as wrong answer.
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dealt as per rules.

9. Please correctly fill your Roll Number in O.M.R. Sheet.
5 Marks can be deducted for filling wrong or incomplete Roll
Number.

10. If there is any sort of ambiguity/mistake either of printing or
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The minimum-différence ‘d’ between the two
arms of a Michelson interferometer that seeks
to measure two cldsely spaced wavelengths
using a source for which the coherence length
is L. is given by -

(1) d=L 2 g=k
2
3 d=2L @ g="L
4

In a Young’s double slit experiment, the
separation between the slits is ‘d’ and the
screen is at a distance D from the slits. D is
much greater than d and A is the wavelength of
light. The number of bright fringes per unit
width on the screen is -

1) %7‘ @ an
@ £ @ A
DA Dd

The muscles of a normal eye are least strained
when the eye is focused on an object -

(1) far away from the eye

(2) veryclose to the eye

(3) atabout 25cm from the eye

(4) atabout 1m from the eye

An ideal op-amp should have -
(1) zero input and output impedance

(2) infinite input and output impedance

(3) infinite input impedance and zero
output impedance

(4) zero input impedance and infinite
output impedance

The magnitude of resultant of two vectors of
magnitude 3 units and 4 units is 1 unit. The
magnitude of their cross product is -

(1) 5 unit (2) 1 unit

(3) 12 unit 4) Zero

If R denotes the radius of the sphere, for hard
sphere scattering the differential cross section
is given by -

(1) 4nR?

2) nR?

(3) R4

4 R?

T AISHEs afdekuAdt o ue wid

fora® forg wom dagaT €S Lo § &1 STURT

B g 3T Fpewr aEresd) &1 7199 91
%ﬁa‘r'ﬂﬁmﬁﬁwaﬁ'\rdw

mﬁmaﬁn

(1 d=L () d=7 p

3 d=2L¢ “@) d=%

&7 & fgRee @ § Raeh & - ariay
dE T T RAST A DWW ®EID, AW
I AWF & AT A THI B aeEd F)
9d R UfT IHie diee gAdien Shell @l

AN
(1 b 2 M
d A
@ 4 @ X
DA _ Dd
| =13 1 AR <o o (i

Bl & 99 9 g W BB 8, 9 —
IO 9 gR e g
2 =9 AT @ ®
(3) == ¥ T 25cm §) W E
@) - W T Im T W ]
@mop-ampiﬁ—
(1) m@ﬁﬂhmmﬁ
) ﬁﬂrﬂ@?ﬂ;@ﬁﬁﬁmwgﬁ’r
3) e uftmen oFa @ frlg
afarn I N ARy
@ eh iern o= wd frfg
TGS 3T BN Ty
3 ShlE T 4 TP URANT $ o 9l @
aRe wfew & 9RAw 1 geE 2 e
| UG BT GRANT § —
1) 5331 (2 1391
@ 123EE @ T y
Iafe RS Y e &) Frefid &< 8, ‘
FOR el § gl & frg eamelt argueer
PIC BT HT BN —
(1) 4nR?
2) nR?
3) R¥4
@ R
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7. Which of the following statement is incorrect 7. [FRIRET ¥ T BT HUH HUGOT B HEH
., in context of communication? 4 wd 7 87 s
(1) It is a process to establish mutual (1) IE URERSG WG RIUT B B
- relationship. T Gl E |
(2) Itis a static process. @ s fer gfka 7
(3) Itis a purposeful process. 8; as_ﬁ_q = mﬁ i!{ IR
(4) In it Psycho-social aspects are a1 E
= included.
8. Two cylindrical conductors A and B are of 8. & SoVI®R AG® A W B 94 ueef &
same material and have the same length. T o 99N a‘@rgzﬁ | TeP A, lm &N
Conductor A is solid of diameter 1m. B A1 2, SEfd A6F B, 1m ITRE &I
(llondu((i:tor? is dzil holltow 2tubf: T(;f inne.r ﬁimt;t?r T 2m 9TEl @ @B 6 @rad) TR 2
m and outer diameter 2m. The ratio of their e,

resistances Ra/Rp is - g(:f 1 e (ZI;AIR\;%% -
@ 1 2 2 3 2 @ 3
3 2 @ 3

9. Which of the following theory is related with 9. F=faReg d§ ¥ o9 fugra R

behaviourist learning theory? ‘ e g @ gwaikig 87
(1) Lewin’s field theory of learning () s @1 8= rFrm R
(2) Tolman’s sign learning theory (2) <TaWH @1 fore &l Rigra
(k)] Thorpdike’s theory of trial and error 3) UFSEF & WE TG e wfH
learning R
(4) Theory of insightful learning @) 31'?!?&;& st Rerd

10. A phase shift of 30° is observed when abeam  10.  30° &1 Tl fA%emus Ui far Siam 2 w9
of particles of energy 0.15 MeV is scattered by 0.15 MeV &1 Td &9 Jof [h &l 9
a target. When the beam energy is changed, the WHIOIT BIHT B | 919 Hof B SHoll qqerl &,
observed phase shift is 60°. Assuming that only T UfRrG welr A9 60° BT ¥ | 98 9O
s-wave scattering is relevant and that the cross s % DA s—T9T FEokg T 2 ud
section does not change with energy, the beam FIe &F O B G qRakT T8 g 2
energy is — o o gt & —

(2) 0.45MeV ) 0.45MeV
(3) 0.26 MeV 3) 0.26MeV
@ 0075 MeV @) 0.075MeV

11. Two rods of identical dimensions, with 11. T ¥9F Rl @ a1 o, RFer 97
Young’s moduli Y; and Y> are joined end to TR O Y199 Y28, RR 4 RR @
end. The equivalent Young’s modulus for the FE 33 ol G BE @I T AeTRRIaT
composite rod is - NS g -

M Yi+Ye @ 2t O Yi+Ys 2) YatYs
(3) XYu¥z @) 2iYz 3 ¥z @ @
Y1+Yz Y1+Y¥z Y1+Yz Y1+Y2
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12. A soap bubble (). = 1.33) is seen floating inthe  12.  A1g T TP Foigell (U= 1.33) &aF H I
air. If the thickness of the bubble wall is 100 2| afy gerger @t fART @1 A 100 nm 8,
nm, the wavelength of light that is most a1 et dgar o gEidd g8 arel i
strongly reflected will be - H T § —

(1) 532nm (2) 399 nm (1) 532nm 2 399 nm
(3) 466 nm (4) 665nm &) 466 nm (4) 665nm
13. Joule Thomson coefficient is given by - 13. THET Ul T S g —
@ (o @ (2 n (T 2) (2
(gs)ﬁ (gg)n @ (BP)H @ BT)H
3 (¥ 4 (T 3) (¥ 4) (o7
(GT)H (aV)H @) (a"l'f)n @ BV)H

14. If at a certain temperature, the most probable 14, 9f& Bl T ¥y W el Tower wRATS
speed for an ideal monatomic gas is Cryp and its e 9 & fou sfmoT v e
probability 1s anp, then probability P at a speed gm_P EC?::TEIS SRRl aﬂpiiiwlpmp 3, FEI;I EIE]
C = X Cpyp is given by — g

(1) P=Pypx?(1—¢e¥ (1) P=Py,x%(1—¢%)

2) 2 . (1-x%) P 2
P=Pyx“e 2 p= Pup x2 e{1—x%)

(3) P =Py, xelt™® @3) P=P,,xel®

4 P=xPyp 4 P=xPy,

15. An air bubble of radius imm is formed at a 15. ¥IgT P =i 3 TF g3 U B HaR 50 cm
depth of 50 cm inside a large container of soap TENTS 9% 1mm 3a7 &7 841 &1 6 EEERI
solution. If surface tension of soap solution is g9dT £ afe RIGK] T T Bl EISEGEIC
0.05 Nm’, density of soap solution is 0.05 Nm! @eT =9ied 1200 kgm® &, <Y gorgel
1200 kgm?, then pressure inside the bubble @ i <9 BT — Ry T agsE
will be - (given value of atmospheric pressure T = 1.013x10° Pa, g=10 m/s?)
= 1.013x10° Pa, g=10 m/s?)

(1) Zero 1 =

(2) 1.513x10°Pa (2) 1.513x10°Pa
(3) 1.074x10°Pa (3 1.074x10°Pa
(4) 1.614x10°Pa 4) 1.614x10° Pa

16. AH dIogen atom is in the state 16. -

Y TH BIgRISH O] ‘P=4’ﬁ Wa00 - ‘413—4

Y= \ono'— 14_ ‘P310+ J- ‘P221 ‘Where 3 ) . '
n, I, m in Wum denote principal, orbital & a0t \E Py IR H T Fain ¥ 1,
magnetic quantum numbers respectively. If L 178 m AT I, BT T4 geoIg adicH
is the angular momenturn operator, then the ] ¥ e Lol §ar Gene 8, o
average value of L? is - 1.2 &7 aired 99 & —

1) ghz 2 %gxz 1) 3K ) 2h2

(3) “n? @ —w ® I @ By

17. 'Which of the following is not the development  17. ﬁrﬁri%»rﬁqﬁ ¥ ¥ B ﬁo‘?ﬁ?ﬁl@T Bl

characteristics of Adolescence? s e T8 87
(1) Acquisition tendency @) <= wghy
(2) -Contrasting moods (2) TR amRe g9
(3) Anxiety of vocation (3) IEr™ P R
(4) PFeeling of hero worship (@) ER Yo B AR
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18. The population inversion in He-Ne Iaser is 18. He-Ne ook & A ufams fbar <imr
produced by - g —
(1) photon excitation 1) IEF SeE gRT
(2) chemical reaction ') ' TGS ST R
(3) chemical excitation () ENERE WS BN
(4) inelastic atomic collision (4)  STTRRT AT T T

19. The positive terminals of the two batteries with  19. &1 ¥eR4l R fag ae® oo B9 B, &
emf’s E; and E, respectively, are connected T TAE A WRER oS B 98
together. Here Ex > E1. The circuit is completed Ex>E: 8| $% TS el @ WIS
by connecting the negative terminals. If each PR uRger guf fsar war 81 af vl e
battery has an internal resistance r, the rate at B ARG RN 1 8, o REE 9 9«
which electrical energy is converted to E; arel $e8 ¥ ﬁ_%ﬁ ot B TR
chemical energy in the battery of emf Ej, is - ST A qReT o T —

® E 0 e
Erz o
3 _% 3) ('Ez_il)El
@ (E,-Ey) % @ (g,- El)%

20. A ramp voltage of 3 V (as shown in figure) per  20. 3V URIAfT ¥pvs o v& we@ () dieear
millisecond is applied to an op-amp G 7= & usfRia 8) o wihaere yade
differentiator circuit having R = 2kQ and (op-amp) IAqHaAF URUYy D g
C = 0.01pF. What can be said about output R=2kQ,C=00IyF 2, W IRT & TS
voltage (vo)? (t refers to time) €1 frfg deear (Vo) ® IR H T BB W

| B(t G | Hela ])?
r-——---- gl
" Ve )
i
I_gv !
S Lot
(1) vo=-60mV for 0 <t < 1 s and zero (1) 0<t<1s® fRMWvy=—60mV g
otherwise AT I
(2) vo=-60mV for 0 <t < 1 ms and zero (2) 0<f<lms® fRMWvo=—60mV ug
otherwise fﬁ'—ﬂsﬂ T
(3) vo=-30mV for all values of t (3) t‘ﬁwﬂw%va:_:;Omv
(4) vo=-60mV for all values of t @ B T T D T vo=— 60 mV
21. Nuclear forces are - 21. @ 991 § —
(1) short range repulsive force 1) oY RE B Ay 57
(2) short range attractive force (2) oY W & SHI0T gl
(3) long range attractive force (3) o RN S FHIOT g
(4) long range repulsive force @ O R’ P gieyr 9a
06- & Page 5 of 32




22. The specific heat at constant pressure and 22. TUwv®E A o fug T@ w=n faa
constant volume of a gas A of diatomic Jags N AR S %7 9 HEsh
molecules is given by 28 unit and 21 unit SHE P Rr=AT
respectively for another gas B of diatomic ]238 a3 mﬁﬁ; 21 %1291:17*'1 15 B
molecules are given by 21 unit and 15 unit. AT AL 21§ 9 15 TR
Choose the correct statement - 21 FE FU ﬂﬁfl -

(1) Molecules of gas A have vibrational M) TAD 34131;3# ¥ BT @Y B
degrees of freedom but that of B do c e
ot 2 Al dw B W &)
(2) Molecules of gas B have vibrational 2 TNBF RESEASISERED IS
degrees of freedom but that of A do 2 dfpa 3 AH TS B
not. 3 <Ei NP Rl ¥ Y wW[E
(3) Both molecules of gas A and B have Bife &
vibrational degrees of freedom. \ s : s e .
(4) Both molecules of gas A and B do not @ < ﬁ_\ch @ AU H P @A
have vibrational degrees of freedom. Pife TE % !

23. In a semiconductor, the ratio of the effective  23. WUSE;?ITFEE ¥ B & Wl sEEHE BT
mass of hole to electron is 5:1 and the ratio of Qélﬂ%‘aﬂ :z wﬁqﬁﬁ'm”;l W U §31§
mean relaxation time for hole to electron is 1:2. o= D e BT P FEAIL

. L , e fAsifdee W agaE 1:2 81 Bl B
The ratio of mobility of the hole to electron is- soEetT ¥ WReerar B U -
M L5 @ 110 P 15 2) 1:10
3 5:1 (4) Insufficient data 3@ 51 @) s gEE

24. A hall has a volume of 1200 m? Its total 24. U@ Bi6T &1 A™AT 1200 m® ¥ 1 THHT HoA
absorption is equivalent to 480 m? of open JTINYOT 480 m* B Geil Ragadl & g7 &l
window, the reverberation time of the room B BT 3RUM DI ' —
is- ° 1) 04s (2) 254s

(1) 04s (2) 254s (3) 0.064s 4 0.12s
(3) 0.064s 4 012s

25, To refine, change and expend on the basis of 25. TAM difg® deammeil d T9F srgwal &
new experiences in cument intellectual IR W IRAcH, IRags ok fmwo
structures is known as - PR BEAT & —

(1) organization 1) ied

(2) assimilation (2) AR
(3) accommodation @) aREER
4) equiliberation @) W

26. Which of the following is not a visual teaching ~ 26. f=iftha § ¥ P9 W T T 0T |l
aid? T8 87

(1) Blackboard (2) Posters (1) wT=EUE 2 TR
(3) Globe (4) Tape recorder (3) &N @) U Raiex

27. A body having its centre of mass at the origin  27. U&F Iqg NS TTAM &% Jaleg T &,
has three of its particles at (a, 0, 0), (0, a, 0) and @ T FT (a, 0, 0), (0, a, 0) 7T (0, 0, a) R
(0, 0, a). The moment of inertia of the body = e BT X @ Y 8t & 9T S
about the X and Y axes are 0.20 kg-m? each. Tl HRF B 1Y 0.20 kg-m? ¥ | T W
The moment of inertia of the body about Z axis R : §
is- mefzok w2 )

1) 0.20kg m? () 020kgm &
(2) 0.40kgm? (2 040kgm?¥
3 0.20vV2kg m? () 0.20VZkgm®®
(4) Cannot be deduced with this @ 9 @ 9 uRefoa w8 fear o
information HAhdr
06- 4 Page 6 of 32




28.

31.

Velocity versus displacemerit graph as a
particle moving in a straight line is as shown in

figure. The acceleration of the particle’-
v

0 X
(1) is.constant
(2) increases linearly with x
(3) increases parabolically with x
(4) decreases linearly with x

Which of the following atoms cannot exhibit
Bose-Einstein condensation even in principle?

O 'H 2) “‘H

(3) *Nau @ K
A copper rod of length ‘L” is moving on a
uniform speed ‘v’ parallel to a long straight
wire carrying a current ‘I’ as shown in figure.
The rod is perpendicular to the wire with its
ends at distances ‘a’ and ‘b’ from it. The

motional emf induced in the rod is -
I

it g"
<— a

I

I

1

1
(1) Zero (2) Bv(b-a)
(3) Rolvi b (4 Folvj 2
2n a 4m b

The critical velocity (vc) below which the
liquid flow remains steady or streamline is
given by -
Where k = Reynold’s number

N = Coefficient of viscosity

p = Density of liquid

r = Radius
(1) ke 2 &
nr pr
nr e
(€)] o ) -

28.

29,

30.

31.

U O¥el NG W foHE 5 B &1 9
T e 1w fE #§ gy oER &
PHUT BT R0 —

0 X
1 Faaz
) x & ey Ngwd: gear &
3) x ® URI Wadddd: gedl &
@ x B 9 Rgoa: vear
FefaReag et § 9 o W R
W Si9—sg~d WEME 99 el 9éal

27
1 H (2) “‘H,
(3) ®Nay @) Ko

L <918 @ Iid F1 TP BS U GAF T v
¥ TP ol 9 IR e 19R7 yaifee 8, @
TR 9el 8§, o & R & quiar wy
21 B€ IR & w9aq & 0 598 RR Be ¥
raagiﬁn’iw‘%lwﬁﬁﬁaﬁgﬁm
'E!a‘ -

1T f
%a - H

€ b >
|
1
1
1
(1) Zero (2) Bv(b-a)
(3) Rolv, Db )] “U_I"]%
2% a 4T
BIE T (vo), s = g9 &1 v

IARTT a1 TRRE & B, & T § —~
STE — k = ¥les He&

UERIECIRUICH
p=5d BT T7T
=R

m k @ &I
nr pr
nr

@) o @ E
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32. Consider a system of two Fermions. First three  32. & ®iHei & forw Fem w® =R TN |
states are available for each particles in a one Yedes B b foIU U THRAHR SR | HerT
dimensional box. The probability of finding o st SuRem g1 Rl v g
both particles simultaneously in a microstate g H M Bl b UH 9 e
will be - It & —

® = @ 2 @ 1 @ 1
3 1 4 Z 3) i =
@ 3 @ Zero @ 2 @ I
33. Quadruple moment of a nucleus is given by 33, TP ANG P TR Y T aeie W
1 1 o
the following expression Q=§Zqi (3Zi2 —1}2) = s & Q=EZqi (3Z12 _riz) el qi, Zi,
i i .
Where q;, z;, 1 are charge, ‘z’ coordinate and 1; FIE & T WEH & M99, z Fewe aen
distance of i® proton from centre. If 6 protons qNE B B A 51 Ak v e 4
in a nucleus are situated at distance x =+ R, 6 e gRAl x=*R,y=+RaRz=%R
y =+ R and z = = R (where R is the radius of (R e &1 B §) ™ Red €, 79 e
the nucleus), the quadruple moment of the &1 agyd el ¥ —
nucleus is - 1) gR? 2) -qR?
M qr? @ DR @ =k
z 3) —gR 4
3) —gR? 4 zero ®) 9 @ T
34. Find the  Fourier transform  of 34. £(x)= {3 xl<a GRET BRI
f(x)= {1 lx|<a [x|>a
0 I[x|>a PRI —
1 2 1 2
( ) F(u): J% cosaua (u $O) ( ) F(L‘l)= % cosaua (u ?ﬁO)
2 2
@ p= 2 2w g0 P Fa= 2 22 )
3) i 3 in ua
@) F(u)=zero (u=0) 4 Fu)=3=—u=0

35. The electric current in a circuit varies as 35, % URUY H ORT §B 9 D fo1¢ i =i (/1)
i = ip (t/T) for sometime where 7 is a constant. D ATAR Fgewil T Rl © U Fudie g1
The rms value of current for the period t =0 to Y A=l t=0 t=TP {10 GRT FT T
t="Tis- AT Sl (oms) AT B —

1) Jo 2) b i i
()ﬁ ()}/g (1),% (2)1“‘/0§
@ 2 @ 2 ® b @ b

36. The de-Broglie wavelength of a particle having 36, % $vI foI®! Wit Soll E § &1 S-svail
kinetic energy E is A. How much extra kinetic ToTRE] A €| sOd fhawn fiRad ks
energy must be given to this particle so that its Goll &1 Y difes SHaT SI—aiveli aeTeey
de-Broglie wavelength reduces to 75% of the B B P U YRME AM DI 75% ©
initial value? SITg?

1 16
@ (e @ (SE ® (s @ ()
3 7 4 3
@ () @ ZE @ (e @ 2g
. 06- & Page 8 of 32
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37.

pe

39.

40.

41.

Which of the following is not the standardized  37.

test for measuring emotional intelligence?
(1) Mayer Emotional Intelligence Scale
(2) Mayer, Salovey and Caruso Emotional
s Intelligence Test
(3) Bar-on Emotional Quotient Inventory
(4) Thurston Emotional Intelligence Scale

Which of the following factor does not affect  38.

observational learning?

(1) aitention

(2) retention

(3) production process
{49) indication

Two square wells have same width, Well 1has  39.

walls of finite height and well 2 has walls of
infinite height. Both well contain identical
quantum particles one in each well. The
magnitude of the ground state momentum is -
(1) greater for the well 1
(2) greater for the well 2
(3) greater for both wells with a value
equal to zero
(4) equal for both wells with a non-zero
value

A particle of mass m1 moving with a velocity ~ 40.

uw” collides with a particle of mass m; at rest.
The angle of scattering ¢ of m; in the lab frame
is related to the corresponding angle 8 in the
centre of mass frame by the relation -

(1) — sin9
tan(b cose+:—i
sin@
(2) tand) = cosf+21
mz
sin®@
= e
mz
sing
(4) tand) = cos(—)(1+ﬂ)
my

A plane transmission grating having 5000 lines 41

per cm is being used under normal incidence of
light. The longest wavelength of light for which
a spectrum can be cbserved is -

M 2x10*cm () 2x10°cm

@) 4x10*cm @ 4x10°cm

fpafaiag § & s wiafe giy & e

oY AFSIHa THeTT T8l /7

M) R it gy A

2 ﬁmm@mm&ﬁwg@
YRYEToT

3) Wﬁﬁwﬁ%aﬁxaﬁqﬁ{

@) o=+ 9dfe g woe

ffafea & @ PRE B, W

Waﬁwzﬁ?wﬁﬁﬁﬁm

?

1) e

(2) = R7

(3) TAE HihaTd

@ T

a1 qeR BT TIF e ® &1 U 1B
fmﬁqﬁﬁﬁmﬁaﬁéwmzaﬁ?ﬁaﬁ

ST A @ ¥ IE & U F wAE

eq BT YD H UH | e SOl «R D

forg dawT —

1) TU1® fog e 8

() U2 fog afltes &

() < & Ul & fag e § e
Y €

@ =F & e & e ee § R
A SR &

w AT F IR HRAT A my FEAA BT TH

B, RRMERT 9 mp TE © B 9

TEPHY BT & | TARTET I § my P JHioE

DI O BT STAM B a5 H G DIOT O]

e § —

- sin@
D tand = Zw
my
(2) tan ¢‘ — sinGm
cose+m—;
3 _ sin0
( ) tanq) - c059(1+ﬂ)
mp
(4) tand = sin@
¢ c056(1+$—i

5000 ¥@ET¢ ufy A W v TGS WA
I B UB B AT amad H
forar T B wHE W AfwaH W
gﬂﬂ?ﬁ fov Wagg wferg fsar W Hear
1 2x10* |4
(3) 4x10*JA.

(2) 2x10° 9
4 4x10°9H
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42. A _Hydrogen atom is placed in the external 42. TF BEFoM RAT] BT 3x10° V/m & 9T
electric field of 3x10° V/m. Assuming that the foeg & § v W §1 9% A9 g8 %
negative charge in the hydrogen atom is HEESE TRA] d o7 A 0.5%10%m

e TﬁﬁfO\rl\nly distributed in the volume of a sphere B @ Mo D A v gue ey
of radiis-0.5x10"'%m, the distance between its faRd & TU U9 T8 R0 AR} @ Fe
positive and negative charges will be - <& Bl —

-16 -15
@ 2640 'm @ 166x10m ) 26x10m () 166x10%m
@ 1500m - @ 45100 m @) 15x10%m (@) 45x10m

43. An electron is accelerated along the Y axisina 43. U® Soldg ¥ SRIUIEGA] Movid GgS @ Y
right handed coordinate system. Which of the T P oY @Ra B W& T Scanid
following statement is true for emitted fawvof & deer § f=faReg § 5 &9 91
radiation? P T B

(1) The radiation will be isotropic and (1) faf=er 9l 6 tHaEE B
uniform, SR S

(2) The energy radiated is independent of @ ’ & T W
acceleration of electron. SR Bl |

(3) The radiation will be most intense in @) fafeor Y Rer & Qaew @
Y direction. _

(4) The radiation will be most intense in @) X -Z qe # deres g
X —Z plane. ]

44. If the separation between two slits is 0.8 mm  44. Jfe <1 RSl & g ufdPT 0.8 mm & @
and the width of each slit is 0.16 mm, then the A% Rerc 31 disiE 0,16 mm B, @ fgRee
missing orders in double slit diffraction uawyg § Gl HieA & —
patterns are given by -

A 1,2, 3 etc. @ 1,3,5etc. (O 1,2,3am& () 1,353
(3) 6,12,18etc. (d) 3,5,7etc. (3) 612,183 (4) 3,573

45. For oxygen gas the coefficient of thermal 45. difadiio 9 & oy o= Fe@md TIie
conductivity is K =24 x 10~ J/m-s K and molar K =24 x 103 J/m-s K @ 09 amads o
specific heat at constant volume is AR fafdre 1 Cv=38.4 x 103 J/k-mol K
Cv=138.4 x 10° J/k-mol K. Its coefficient of 2| SH®T IOMET 1IU]'|?5 (SI e C 15{) B
viscosity is (in SI units) -

(1) 10x 1076 2) 20x 1076 1 10x 106 2 20x 10-6
3 30x10°¢ 4 40x107¢ (3) 30x 1076 d) 40x10°6

46. ‘The spin-orbit effect splits the 2P — 2§ 46. U9 $&H T9@ P BRY 2P — 28 whifdmw #
transition (wavelength A = 6521 A) in Lithium WA ([qTeEd A= 6521 A) <1 Y@l o
into two lines with separation of AA = 0.14 A. uRld AL =0.14 A 2 ¥ faudlg omr 2
The corresponding positive value of energy SURITT B NG @ G YIS FHoll 3R
difference between the above two lines is - &

(1) 4.08x107 eV 2) 408x10%eVv D) 4.08x10°eV (2) 4.08x 103 eV
(3) 2.04 % 10-3 eV (4) 2.04 x 10_5 eV (3) 2.04 % 10-3 eV (4) 2.04 x 10—5 eV

47. Let E; denote the contribution of the surface 47. T E, %7 45 Aiowy § yf faasis go
energy per nucleon in the liquid drop model. GOl Bl FIT AT &, T AJATT
The ratio E (27A1) :E (64 Zn) is then - E (27Al)' :E (642 ) g -

*\13 TS \30 s \13 s g
1) 43 2) 23 @ 4:3 2 23
3) 353 ) 34 3y 53 @ 34
06- ¢ Page 10 of 32




48. The mass density of a certain planet has 48. & g & So9W w@ | Moy GHFHTAT

spherical symmetry but varies in such a way & fg 9% 39 USR ¥ uRafia ex &, &
that mass inside every spherical surface with T U Mol Hag Ri9eT o g b
the centre at the centre of planet is proportional B W T, D WaN SOHH Gag B B &
to the radius of surface. If ‘r’ is the distance AU 2 | 97 78 & Wiok O (&g saw
from the centre of planet to a point mass inside B g A g 12, O 39 sEEH W FRIBR
the planet, the gravitational force on the mass TEFOT ol T & —
is proportional to - a @ r
(1) 12 2 3 @ =
ORE @ i v =
T T
49. A force is applied on abox of mass 10kglying 49. &8RS ¥ag W W& 10 &0 g9« & (&
on a horizontal surface. If the coefficient of i T8 [P o1 T ol & | Ife Sifas
static friction is 0.2 and acceleration due to T 1Irr|1a-, 02% af® W—a TNOT FT °H9
gravity is 9.8 ms?, then what value of static 9.8 ms? 2, ar afwas Vs gdv 9a H1
frictional force needs to be overcome for oM 7 & RN TN o @ ol TR v
setting the motion? & aaEEaT
(1) 98N ) 196N (1) 98N (2) 196N
(3 20N @ 98N @) 20N @ 98N
50. If € is the mean energy of a system of an 50, 3IRX N Wax FoRl ¥ ¥ & TaNd 4
ensemble consisting of N such system, then - U U NN o) AEg Solfe & dar —
{Z is portion function and B = %} (Z R BeF £ TRIp = =)
KT
1) z— 2 Y
D &=k (logZ) D &=k (log?)
2) =% __ @
@ &= 7 (log?Z) ) e=-5 (logZ)
3 =l @
3 e=k; (logZ) 3 e=k (logZ)
4) =19 —_ 13
@ €= 55 (log2) @ €= 5 (logZ)
51. For a harmonic oscillator (V(x)= %kxz) the Sl o et = (V(x)= %kxz) o forg
. 1 5
allowed energies are E,= (n+-;-) ho. Now I GO Ep= (n+5) ho & @

21 e w9 o & R fAgdie k o afbe

suppose that the spring constant increases
TR (1+ €) k & faar o 2 (e<<) |

slightly from k to (1+ €) k (e<<1). The first a9 ST ¥ T IR W 59 TR R
order correction in energy is then given by — ST & —

@ EhL=¢€ (n-l— %)h(z) @ Eha=¢€ (n+ -:— ho

@ g =c (n_ %)hm @ E =¢ (n— % ho

@ E,=£(n+ ho ® Ey==(n+ o

@ E‘,,z%(n—%hm @ E'n=§(—%hm
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52,

53.

54,

55.

For a driven harmonic oscillator, the amplitude 52,
Xm is given by,
Fm

1
[m2(ew? — w)? + b2w?)]2
where Fm is the (constant) amplitude of the
driving force, ® is frequency of driving force,
g is natural frequency of oscillation, ‘m’ is
mass of oscillator and ‘b’ is damping constant.
Atresonance, what is the velocity amplitude of
the object?

Xm =

@D Fm 2 Fm
bw b
(3) (4) DbFm

@ w
A wave pulse travelling on a two piece string  53.

gets partially reflected and partially transmitted
at the junction. The reflected wave is inverted
in shape as compared to the incident one. If the
incident wave has wavelength A and the
transmitted wave A -

1 ¥>2r
2) V=i
3 XV<a
(4) nothing can be said about the relation
of Aand A/
Cyclotron frequency is proportional to - 54.
@ = @ 2
q m
3 gm @ o

m
A particle of mass m slides under the gravity  55.
without friction along the parabolic path
y = ax’ as shown in the figure. Here ‘a’ is a
constant -
4y

The Lagrangian for this particle is given by -
@ 1= -21- m %* + mg ax?
@ 1= % m(1 + 4ax?) %2 - mg ax*
A 1= % m(1 + 4a®x?) %% + mg ax*

@ L= % m %2 - mg ax?

TF diferer |iferd & oIy amam
F

-m

Xy =
[m?(0? ~ wd)? + b2e?)]2

9 f&ar @i & 56t B 9187 901 ‘&7 M
(Frrai®) 2, o 9% 99 B APRT & m
qeFl @ Wride ARy 8 m St @
A & TRIT b GG U & | IFFIE W
T M FAT Y

1) 2 Fm
bw b
3) Im 4) Dbfm

Rl e S () et & W <) F

e TP TN WE 9 W I wiEhda qr

eI YR B B | Sufed TR B g

# WRIaRiT O i & LJaniaa (Fire)

21 9f% smufeg o< @1 oNwesd A ® aen

YR TR B A E —

@ s>

2 N=»4

@ N<i

() AT XD T H D IR H GO
TEl HE A1 Pl

HFFAILH AGRT FATURT Bl & —

m 23 @ i3

3 qm® @ =5

fors # 3wy S9R, m §IAN &1 UF I
WRIARF U y = ax’ & IR ToA B
S AT =NeT & fhaerr 8, WE a UH
fradis & —

I\y

> X

= P1  forg eiform & —
@D 1= % m %% + mg ax®
@ L= % m(1 + 4a®x?) %? - mg ax?
® L= %m(l + 4a%x?) %% + mg ax?
@ L= % m % - mg ax?
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56.

57.

58.

59.

60.

Which one of the foliowing is not the nature.of  56.
Educational Psychology?
(1) It studies the behaviour of learner in

context to educational environment,
(2) It adopts a scientific approach for
studying the learner’s behaviour.
(3) Itis related with logic, philosophy and
ethics.

(4) Mostly concerned with the ‘what’ and
‘why’ of happenings in the present
behaviour of learner in relation to
environment.

A 100 kHz square waveform is applied to the 57.
clock input of the flip-flop shown below. The
frequency of Q output will be —

I Q
——CP>CIK
a—
(1) 100kHz (2) 200kHz
(3 50kHz 4y Zero

20 alpha particles, each of energy 7 MeV enter  58.
the icnisation chamber per second. o.-particles
deposit all their energy in producing electron-
ion pairs. If the energy required to produce one
electron-ion pair is 35 eV, then the value of
ionisation current will be -

D 32x10%A (@ 32x101A

3 64x10MA @A 64x10"A

Which of the following is a kind of ‘Negative  59.
Emotion’?

(1) Affection (2) Fear

(3) Tenderness (4) Amusement

An air bubble of radius ‘r’ rises steadily 60.
through a solution of density ‘G’ at the rate of
‘v’ The coefficient of viscosity of the solution
is - (The density of air is negligible)
1) rlog
9y
(2) 4riog
9v
(3) 2rfog
9v
(4) sriog

9v

fr=fafea ¥ 9 o9 @ w6 Brr mifee

BT UplT TE &7

(1) I8 AT TR & Iy |
AENHEal © FIER BT AT
PAT B |

(2) ¥F ARFEG & ATER G BY
e gfiepion s B

3 ggaa%aaﬁaﬁv%%wﬁma
|

@). T= AfER TR & OEy #
RBreml & gdam =R & w®0
AR T | e 8§ Hata ¥

R TwiT v Rer—vdiv & Teie Mgl w

T 100 kHz &1 U&7 TR WY @l

TS ¥ ffg Q &1 smghRy gnf —

W r—

—C>CIK

Q

~

(1) 100 kHz (2) 200kHz

@) S0kHz @) Zero
7 MeV UAF Holl 9l o-PoT 20 HI7 g
YBUS B T W AR PeT § U DY ¢ |

oY IO Hyol Soil gerE e g
I~ FE @ 20 %“[ afe g& Eﬁ’f@rﬁ
ARF T WO BN B AGEE Sl
35eV B, T T ©RT BT 9F BN —

(I) 32x10™A (2 32x101A
3 64x10MA @ 64x10BA

¥ ¥ BN THRIE WA B

YPR 87
1) =8 2
(3) aI™ 4) 3mHE

r 31 @7 915 BT TP gAgel o A B TH
e # faa R v SR Soar 8| ferm
% fog T e § — (@9 &1 '
Ty B)
(1) riee

9y
(2) 4rfog

9v
(3) 2zfog

9v
(4) srlog

9v
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61. Three blocks X, Y and Z rest on a table. The 61. TN =ifd X, Y T2T Z % o9 W fav@m 4 21
weight of each block is indicated infigure. The URID il Bl YR = o s‘ﬁlﬂ gl Y
net force acting on the block Y and the force TR BRBRI ¢ 9 a9l @il Z Nl <l
exerted by block Z on block Y are respectively- Y UX <RIl AT 96 HHEE § —

X
Z | JON | Z] 10N ]
(1) 4N downward and 3N upward (1) 4N = P 3R T 3N B ¥ R
(2) Zero and ON upward (2) I T ON SR @ 3R
(3) 9N downward and 5N upward (3) 9N =i &7 AR TIT 5N HIR 6 8K
(4) Zero and zero 4) = TR

62. The average speeds and molecular diameter ‘d”  62. o anest i @ o of g 3t v @
of four ideal gases are given below in the anfbgs @ d <1 Rwedl § R g &)
options. The number of molecules per unit elﬂaﬁ BT U THie AT O O S
volume is the same for all of them. The rate at 0 T 2| 98 o o W P Ty T
which a molecule has collisions with other m J TR TR £ frw ReeT @
molecules is greatest for which of the options? & 3

(1) v=wvoand d=do (1) v=veT@T d=do

(2) v=2vpand d=do2 (2) v=2vouaTd =do/2
(3) v=vpand d=2do (3) v=voTI d=2do
4) v=4vpand d=dy2 @) v=4vyTaaid=do/2

63. An electromagnetic wave going through free 63. Tad MHRT ¥ I <& o Rga g™
space is described by E = Ep sin(kx - wt) , <7 E=Fypsin(kx-wt) T2l B=Bosin(kx - wt) &
B =By sin (kx - wt), then - gitfq 2, 99 -

(1) Eok=Bow ) Eck=Bsw

(2) EoBo=wk (2) EoBo=wk

3) Eow=Bok 3 Eow=Bok

(4) There is no relation between Eo and (4) Eodel By ¥ @IS I =gl &
Bo

64. 31 tuning forks are so arranged that every fork 64, 31%€R¥ 59 woR @@Red &y oy & &
gives 4 beats with the next. The last fork has a TS R STl Eﬁﬁw 4 fawds seq=
frequency that is 1.5 tim-es of the first. The a5 aﬂré[[%r I _éﬁi ! 15 om %I“ GT%T[g! i'giqﬁ; L Eﬁ! !
frequency of the last fork is - gy & —

(1) 120Hz (2) 240Nz (1) 120Hz (2) 240Hz
(3) 320Hz 4) 360Hz (3) 320Hz 4 360Hz
65. Which of the following is NOT true regarding  65. i PN AT TP
a field effect transistor? TifoTeR & Haer # wor e 87

(1) Itis also known as a unipolar 1) T e geﬁ ;’]ﬁﬂw G Pad &
transistor Bt

(2) The output current in a field effect 2) & v s | HRT
transistor is controlled by an electric faea &= g1 i e @
field & B TR

(3) Ithas very high input impedance 3) ] 950 5 g

(4) Itis not thermally stable @ U o R T Sk 8
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66.

67.

68.

69.

A circuit and the signal v; applied at its input
terminals are shown below. Which one of the
options correctly describes the output
waveform (vo) (Assume all the devices used are
ideal)?

wA
0V

-1o0v T/'Z‘_l I

(D o
(2) 25V
(3) 15V |
T2 T
@
72 IT_
~20V

The frequency of oscillation of two coupled
oscillators in comparison to frequency of
oscillation without coupling is -

(1) higher in the mode of same phase.

(2) lower in the mode of same phase.
(3) higher in the mode of opposite phase.

(4) lower in the mode of opposite phase.

The radius of a $4Cu nucleus in measured to be
4x10™"3 cm. The radius of a 22Mg nucleus can
be estimated to be -
1 2x10Bcm 2)
(3) 1x102cm “@

3x102 cm
1.5x10°B cm

Laplace transform of sinh (at) is,
assume s > lal -
1
@® s @ L
a s
3 = €)] o

66.

67.

68.

69.

TP URu T sud Mow efimel w
IR Wda (Reeel) v < goig g §
BiE 1 [wen Frla &7 ® (vo) BT TR
I FHReT & (@ gl B sneel we)?

v
v

-10V 12 I

M) o
@)

(3) 15v

@

aﬁgﬁqaaﬁaaﬁzﬁaﬁaﬂa%‘ra@%ﬁm

TG & ale O gRT & g § —

(1) TN Fem &) fOum 7 st B
gl

(2 9bF e @ e § 9 2R 2

3) g s B fem 7 ol 3@
=

@) g Far @ O § &9 S )

Stcu e & forg wfua 3o 4x10°8 cm

2| v Mg Ti® B R0 SR @ o
e gron Broar gl —

(1) 2x1053cm (2> 3x10Bem
3 1x10%¢m @ 1.5x10% cm
sinh (at) @ Mg WA BT
A s> lal -

. 1
1@ s 2) =

a
3 5 4 52.532
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70.

71.

72.

73.

74,

75.

Which of the following is not the characteristic
of “Mature morality”?
(1) Pay attention on self and others
feelings
(2) Pay attention on facts of situation and
its results
(3) Discipline of natural consequences
(4) Development of moral principles and
ability to modify it

A small charged spherical shell of radius 1 cm
is at potential of 30V. The electrostatic energy
of the shell is -

(1) 10719 (2) 5x107°J

@) 5x107%°7 @ 107°5
A particle is fired straight upward from Earth’s
surface with a speed that is half the escape
speed. If R is the radius of Earth, the highest
altitude reached, measured from the surface
is -

(1) R/A 2) R/3

3 R2 4 3R
A horizontal spring has a spring constant of
14.7 N/m. A body of mass of 300 gm is
attached to the spring and displaced 8 cm. The
body is then released. The maximum velocity

of the body is -
(1) 4.41m/s (2) 0.39m/s
3) 0.56m/s 4 3.92m/s

Which of the following concept is not related
with classical conditioning?

(1) Extension

(2) Spontaneous recovery

(3) Stimulus generalisation

(4) Stimulus discrimination

According to the nuclear sheil model, the

ground state spin and parity of ‘30 is -
1 (§)+ (2) (g)_
2
3 (3)* @ (5
2

70.

71.

72.

73.

74.

75.

A=forRag 4 9 99 “uRuew Afdear &
faIyar =&l 87
(1) & AT 37 AR BT SEel R

2) Reafy Haeh i 3k S gRumEi

@3) ke UROIET BT SR
@ e gl @ B &k s

1 cm BT 31 T& BicT SR M $Iie
30V & fa W 2| BT @ gg Wi
Foll & —

(1) 10710 2 5x107°F
(3 5x1071%7 @ 10797

U HU gl B FAE | G HUR YA
= BT ST I | S AR & | 9 gt
B Bregi R & O 9o @ was 9 uw
JfFaH SaAE § —

(1) R4 (2) RA3

3) R2 @ 3R

v &fte BT @1 R Fadie 14.7 Nim
€1 300 gm TEH &1 s five f&im 9
SIgd] 8 cm T faxenfue forar wimem 21
o 95 fivs o7 vie fdar o 21 fivs
BT JAfEad o9 & —

(1) 4.41m/s (2) 0.39mfs

(3) 0.56 m/s @) 3.92mfs
fefafeg 4 9 @99 9y I
SMEeT ¥ wHa T8 87

M) fox

(2 <@HRE g uik

(3) SEYT AFIIHRO

@ SEuT e

TSI BIer (shell) el & IR, 30
1 TE AR TAHIT UG AT § —

@ @* @) (g)“
3) (%)* C) @)"
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76.

71.

78.

79.

Which of the following is not a merit of 76.
co-operative learning?
(1) Itis alearner centered approach.
(2) In this process teacher’s autocracy is
not possible.
(3 In this process differences between
students may emerge.
(4) In this process student gets free,
competition less, motivating
environment in the classroom.

The wave function of a quantum mechanical  77.
particle is given by ¥(x)= -g o, O+ gcbz )
Where ¢1 and ¢ are Eigen functions with
corresponding Eigen values —2eV and —leV.

The energy of the particle in the state ¥ is -

@ Tg- eV 2y -2ev

-34 -36

3 - &V C) — eV
Figure shows N molecules of an ideal gas in 78,
initial equilibrium state ‘i’ confined by a valve
to the left half of thermally insulated container.
It we open the value the gas rushes to fill the

entire container eventually reaching a final
state ‘f” i.e now each half container (each of

volume V say) contains -I;—I molecules. The
change in entropy for this process is, then-
{assume N is large enough for Stirling

approximation to be valid}
Valve

{

| N ) Tr Vacuum
hd [ ] .
(1) AS =7Zero (2) AS = Nkin2
(3) AS=2Nkln2 @) pg— N2
2
Pressure depends on distance as — 79.

= o (-2)
where o and P are constants, z is distance, k is
Boltzmann constant and 0 is temperature. The
dimensions of P are -
1 MOLeT’ 2
(3) M°L*TO 4)

M—l L—l T—l
M-l LI T?.

ffaRea & Pivar UEeRT SHRETH &1 o7

e &7

(1) I EHGd BfaT SU™ &

(2) 9 ulHar 9 smaus BT T Wud
SRR

(3) =9 ufsar § R § waie so=
B -5 B |

@ o upa § el e g,
ufereet R, SIfRUTeTE araraRor
Pell HeT # THerar B

Y(x)= -2— ¢, )+ §¢2 (x) grT = @ &

TRl ) Td ", BT A 26V Td ~1eV &
W A Hed B Sgn W F B B
Foll & —

) :SZ eV 2) -2eV

®) ey @ =y

5 25
forsr foreh emeet A9 @& N wRATRN o %
T 9ied ERT 5l Soieg U & a9 31E
qT A 8, B URFRS ARIERNT i B g9l
2| T a1 @ fear wimar &, A i e
FFarT # ugeeht § e siaa: yu uE W
B AfTH Sfaven £ # Al 2 epia /|
W% JEFET (A UG & ST V) A
o & | g e & frg gt # oReed
;—%{N'a%w%mﬁawﬁﬂm
}

qied
. . ¢
v L e

(1) AS=Zero  (2) AS=Nkin2
(3 AS=2Nkin2 (4) pg=Nkn2

2
T g0 W I TR PR e & -

- ez
P-—B exp(ke

W&l o e P e €, z 90 8, k SiceaH
e & qem T &1 Bt fam € —

(1) M°L°TO
3 M°L2TC

@ M'LIT!
@ M!L'T
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80. Who was the propounder of Concept 80. VHHT IYART URHN D Wad® BT o7
Attainment Model?
(1) Richard Suchman (1) RS w=a
(@) Jerome S. Bruner (2) SRM TE. g
(3) David Ausubel 3) Sfre sRgde
(4) B.Massialas and Cox @ & Hfariera T raw
81l. The maximum binary count of a 5 bit counter 81. Y& 5 fae (bit) TR (Frew<x) & JRWHTA
is equal to which of the following decimal fgoml T @R wewe) e
number? TIMerd sl A ¥ e gea 87
1) 41 2 31 @O 41 2 31
3 51 @); 19 (3 51 @ 19
82. The displacement of an objéct oscillating ona 82. UF & W QoM@ Fxar fodl EREGA
spring is given by X(t) =¢n cos(®t+¢). If the AR %(t) = xm cOs(@t+¢) I AT ST 2
object is initially displadegin the negative x Iie IR | 9] oIS x faem § faxenfig
direction and given a negative initial velocity, 2 T 39 RUnae URRIE O feur i &
then the pha.:,te constant Qs bTeEtween - T penr fadis ¢ 8, fbas qea?
(1) 0and S rad @) > andmrad @) oaar E ad (@) g o7 7t rad
@ randZrad @ Zandmrad @ zenZlad @ g
83. A 0.46 pm thick sample of GaAs is illuminated 83. GaAs & 046 pm HicR & To U W
with a monochromatic light of photon energy BicH ®oll hv = 2 eV &7 UHIU] THmeT
hv = 2 eV. The absorption coefficient o is suferd &1 sauyoT OTiw o, 5x10* cm ! & ]
5x10* cm. The power incident on the sample yfieet 9 sufd o 10 mW | Tftes
is 10 mW. The total energy absorbed by the ¢ BN uRhies @Efa Sl (O/s) B (fea
sample per second (J/s) is (Givene %3 =0.1) - T ¥e?3=01) —
(1 107 @) 9x10? @ 10?2 ° 2 9x10?
(3) 103 @ Sx10°3 (3) 103 @ 5%1073
84. A particle moving along the x axis is acted 84. x & & IFRY TIRFH TH FT W TH
upon by a single force F=Foe** where Fy and k UPhel ga1 F=Fee™ ®RIaRT € el Fo 92k
are constants. The particle is released from rest frdie 2l e x=0" fAREM 9 ol foam
at x =0. It will attain 2 maximum kinetic energy ST & | S99 §RT WIS SAfSepad Tt St
of - Brft —
@) Folk (2) kFo 1) Fok @ kF
(3) FU/ek (4) ke* Fo (3) Fnlek (4) kek Fo
85. For a light beam supported at its two ends and 85, ¥& B &< W RRI WX ImnRa (e wer
loaded at the middle point O with a weight W, 598 ™Y g O W W wR 9 9ikg & &
the depression of the middle point is given by el ]%Fg BT AT 59 UBR ST wiar
(where symbols have their usual meanings) - T (GET "Bdl & wafer st &) -
1) 5= W (2) 5 WL 1) 5w @) 5w
48 Yl, 24T, = 8yl = 2av1,
3 gw @ 5w B) 5w @) < _ WL
Yig 6Ylg - E - E
86. Identify the comect expression- (symbols 86. gl Wae-(&STh) o TgaM BIRY — (Fabar
having their usual meanings) D wafera 3l €)
W G-t @ G-2 ® 6=F @ gom
@ cy==% @ cp=— ® =2 @ =2
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87. 'Which particle will have anti-symmetric wave 87.
functions?
(1) Meson
(2) Photon
(3) Higgs Boson
(4) Quark

88. Value of the reduced mass of the system of 88.
. electron and proton in a hydrogen atom will be
closer to mass of -
(1) electron
(2) proton
(3) hydrogen atom
(4) hydrogen molecule

‘89. Some spherical equipotential surfaces are 89.
shown in figure. What can be said about the
magnitude and direction of the electric field?

3V—m
12

@

it decreases with distance as E =

and is radially outward. (where r is in

meter)
6V—m
1-2

and is radially outward. (where r is in
meter)

2

it decreases with distance as E =

(3) E =300V/m and is radially outward.
' (4 More information is needed to
determine E.
90. The relative magnetic permeability of a type-I ~ 90.
superconductor is -

(1) Zero @ 1

® L @ L
n 4n

91. In which year Information and Communication  91.
Science word was used very first in
Information and Communication world?

(1) 1942 (2) 1950
3 1956 (4) 1986
92. Larmor frequency for proton is given by - 92.

(symbols have their usual meaning)
My, = 2 @)y - e

h
@ y o=l @y o bt

fra w0 & o) ufega9a TR Bad 897

1 F=EE

2 A

3) f&w §E=

4) @D

TEROE T # Felagid &R UeH &
o™ &1 9T SEEE &1 a9 e
TAM b AP BRI BIN?

(1) soEEH

(2) wWe

@

- @ AR
Hedr & ool Ry 9eR 9 3R ]
(@El r Aex # )

6V

9 P D GIE=——F ITAR
Hedl & ool BPoud: 9ex @) 8iR 81
(@el r e A B)

E= 300V/m & e froua: =R &t
AR B

E oa o @ oy &R aidre gz
i |

eu-1 A TEd B e e
URATRICT BI) & —

o)

3
“@

®»H I @ 1

3 Zi “@ 41
AT Gd |U§OT Sl g d gEer g Gy
fas o= &1 WANT wdyeH &9 g

1 1942 () 1950

(3) 1956 4 1986
HIeH @ forg WMk gy $9 WaR & Ol

2 - (dodl & wafer anf §)

My =2 @)y o B

@ v =R @y o e
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93.

94.

95.

96.

The maximum energy in the thermal radiation
from a hot body A occurs at a wavelength of
130pm. For a second hot body B, the:-maximum
energy in the thermal radiation occurs at a
wavelength of 65um. The relationship between
temperature of A (Ta) and temperature of B
(Tm) is -

1) Ta=2Ts

(2) Tp=2Ta

(3) Te=2'Ta

4 Ta=2Ts
At what temperature T 'is the specific heat
capacity due to free electron gas in copper
equal to 10% of that due o lattice vibrations
{Given for copper Fermi energy Er= 7.06 ¢V.
Boltzmann constant k = 8.62 x 10~ eV/K and
T >> Op (Debye temperature)}?

(I 498x10°K

(2) 35x10°K

(3) 300K

(4) Insufficient information as Fermi

temperature Tr for copper is not given

In the figure shown below, the charge on
capacitor C is —

(Given Cj = 4uF, Cz = 2pF and C; = 1uF)
l"_ » "C2
G g
C,
) 100V
M 20 @ 20
ORI ORE

Figure shows the wave function of a particle
confined within the region between x = 0 and
x = L. The wave function is zero outside this
region. The value of constant C that makes this
a normalized wave function is —

y(x)
C
0
0 L
s _
1) = @ %
@ s @ =
= L

93.

94.

95,

96.

T& o« fUvs A § S fafewor 4 arfiteaq

Fal 130um T W weT B B | g

aw five B ¥ o™ fafezer 4 aif¥eeaq

Sl 65um TETGE] W Ui Bl 8] A B

A9 (Ta) U4 B & TN (Tp) & I T

&

(1) Ta=2Ts

(2) Te=2Ta

(3) Te=2°Ta

4 Ta=2Ts

5 I W i & oY gaa seleE 49 B

HRU ARte S S FEEl $ BRI

faRtre w1 & 10% &Fff] (R & T &

ﬁmq Y WﬁEF—706eV| CIEAVRIE]

ﬁ'ﬂ?ﬂfﬁk 8.62 % 10° eV/K TRl T >> 6p

' (R )

1) 498x10°K

@ 35x10°K

(3) 300K

@) ST ET A a9 F &g w9
WTF*I@TWW%

H RY-Te Rl § GEIRe €U T &

(Gar @1 € Ci = 4uF, Cp = 2uF @
Cs = 1pF)

/

)
at = /

11
I'_" “C2
l ,Cl ] :.. . \II |

_ 93,‘

100V «
® W @ 39,

7

(3) 900 U— . (4) 1200

ﬁlaﬁmffrzﬁuwﬁx_owx L& dE s
w4 G 2 % fo a1 wels B g2
g 39 ®IF & 9% T Bod T 2
e C &1 99 @ 59 O Bed &
AP AT 8, BRI —
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97. A member of ¥, group of particles consists of 97. HUI & > g FL TP P AT u TP a2

two ‘u’ quarks and one ‘s’ quark. What is its Th~s Fallp | FIRT &1 ST 31T a7 87
charge? i
1)y +2e 2 -e Q) +2¢ 2) -e
3) +e @) -2 (3) +e 4 -2
98. In a single slit diffraction experiment first 98. UF Udhal Role @ WA § ol Uebrer
minimum for red light (660nm) coincides with (660nm) & o0 weH fAfs <l e
the first maximum of some other wavelength A. Tqareed AP UM Sfas ¥ 9UR! &) AP
Find the value of A. A ST P |
(1) 440 nm (2) 330nm .+ (1) 440 nm, (2) 3301nm
(3) 990 nm (4) 880 nm. (3) 990 nm.- (4) 880 nm
99. Consider a one dimensional simple harmonic  99. SIRY v TRIWEA ol E D T 4T wRa
~ oscillator of frequency v and total energy E. SIEGR] Eﬁ%ﬁﬂl? fremr w3 | U fefed Bl
The number of phase cells present in the area iebre H 1 SN EIN éﬁf MY &=l _ﬁ
occupied by this oscillator in a two dimensional W BT BISHIAT B G & (h Wb
phase space is (h is Planck’s constant)- feyareies &) —
@ E @ E o E @ =
iy - @ = @
3) 2E 4 = = =
©) hv @ 4hv hv 4hv
100. Total electromagnetic power radiated by an 100. & SeieE e fRyg 9 ¢ B & &
oscillating electric dipole through a sphere of el # SR ga e geom afx
radius ‘r’ varies as - gRafda Sl & —
1) 1
M O g sgar
@ = @) 1 &
@ 1 L B oI
g | @ L s
(4) Independent of radiusr ) ﬁIG’JT e 3 2
101. The Si transistor of figure has B = 50 and 101 fiF & Si (Riferim) gifSreex & T B =50
negligible leakage current. Let Voc = 18 V, TAT &ROT IR RO § | AFF Vee = 18V,
Vee = 4V, Rg =200 Q and Rc = 4 kQ. The Vee =4V, Re=200 Q Rc=4ﬂkQ%| Ry
value of Rg so that Ico = 2 mA, is — BT AF R R1% Ieg=2mA & 87T —

g Vi

@) 783kQ (2) 723kQ @) 783k 2) 723k
3) 1000 @) 2kQ 3 1000 @) 2kxQ

102. Which of the following relation is not true? 102. 91 4 @9 '\an ey A8 TE 87
1 _hie 2 — ~hre 1 e 2 hre
@ by, = 1+hg @ g, 1+hg, @ by, = 1+hg, @ by, = 1+hge
3 hie hre 4 _ hee 3 hie Bre 4 _ hge
( ) h rb = 1+hge ( ) hOb - 1+hge ( ) h 1+hge ( ) hOb - 1+hye
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103.

104.

105.

106.

107.

Neutrons with energy equal to resonance
energy are incident on a heavy nucleus with
spin In= 0. The total cross section is given by
(symbols have their usual meanings) -

AZ
@ Ototal = T Is

12
2) Oiotal = Tf—rs

A2 r
3 Ototal = i E

Ototal = i T
Differential form of Maxwell’s modification of

Ampere’s law is - Af -
B yxE==B 3
at P
@y =j+2 %
o at
@) vE=o0
4 V.D=p

The total harmonic distortion of an amplifier
reduces from 10% to 1% on introduction of
10% negative feedback. The open loop gain of
the amplifier is -

ay 9.0 2 99

3 9 4 99
A solid with Face Centred Cubic (FCC)
structure is probed by x-rays of wavelength 0.2
nm. For the crystallographic plane given by
(2, 0, 0) a first order diffraction peak i$
observed for a Bragg angle of 30°. The unit cell
size is -

(1) 02nm

(2) 04nom

(3) 0.1nm

(4) Insufficient information
In a proton synchrotron the relation between
the magnetic field B and the kinetic energy K
of protons of rest mass mo movinag in a circular
path of radius 1o is given by -

K (K+ mp c2)

i

1 B=

ecrg

K (K+ 2mgq c2)

i

(2) B=

£Crp -

K (K+ mp<c2)

i

3) B=

2ecrp

i

@ Bo 2 |K (K+ 2mg c?)

€Cig

1603.

104.

105.

106.

107.

R T Sell, A Sull & e |
Tmpl (RUF) In= 0% TF 9N NS W
AR 31 o BIC 8F 59 PR AT ST
T (Hodi @ vafera ol €) —

(1) a2 X

Ototal = T Is
;\_2
@ Crotal = T~ r ’
. AZ r
(3) Ototal = Z;[' F_s
A2 Ty
@ Ototal = =T .
vfaRR & g & Aqadel G2 &1 S[ddel
w8 - ;
- i3
M) yxg=®
ot _
@ vxH=j+2
@ VE =0
@4 V.D=p

10% OIS GAMde 1 TR U6 TaEd
® GG fowueT 10% 9 1% R§ S 31

UeRich &1 el ure afer § —
1 90 2 99
3 9% 4 99

TP 3N oI fbveel AYa-T Bold Hied
TG (FCC) €8 & 0.2 nm O&iesd &)
x fHeoli gR1 eFIwor fham W N@T B
(2,0,0) ¥ Ru WM aret Thieanfss aa
P o 30° 9 I BT R YA Fife Fr
= Sfeass Uid €T 8| Usie Biites!
BT AMN (=) & —

(1) 02nm
2 04nmm
3 0.nm
@) ST g

T e fspig # o B & goeR
T W el %8 O SN me® TP Bl
@ forg geaiy &9 B qen ks wont K #
& 39 YBR f3ar wiar § —

,K (K+ mgc?)

1) B=*——
eCrp
K (K+ 2mg c?
@ p=imd
ecrg
K (K+ mg c?)
(3 B= e

@ B= 2 |K (K+ 2mg c?)

€crp
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108. Which of the following physical quantities is 108. 1 # ¥ @F @ it Wl Adfm=
invariant under Galilean Transformation? WUFERY B Sl FeeR e 87
(1) Velocity (2) Momenfum (1) o7 (2) o
(3) Kinetic energy (4) Length @) RS Sl @) ?lTsl'Ef
109. Light of wavelength 200 nm is incident ontwo 109, =T &7gail A U9 B, =& sRiGas mwen
metals A and B whose work functions are 3eV U9 5¢V & IX 200 nm BT THIel ATIied
respectively 3eV and 5¢V. Which of the metals 'E?m"r %| DI W UR] BeFATe Soareia
will emit photoelectrons? .
(1) Only A (1) %aa' A '
3 Both A and B @ fon
0 an
(4) Neither A nor B 8; ?ﬁ%ii% B
110. A particle moves with constant speed around 110, T& 7 USRIT g9 UR Fuq @rer § derar
the circle shown, When it is at point A its g1 oW 98 g A R & 79 sue Feuae
coordinates are x =0, y = 3m and its velocityis x=0, y=3m & T 9T A (6m/s) ABSE
(6m/s) 1. When it is at point B its velocity and I A5 B W B, SUB I ¢d @R HHI
accelerations are respectively - F -
A
. - T ~ . ﬁ ‘:‘ ~
__|{__.*__:|_>x l, ! \\
5ot T
~Jd.- N I /
1 ~ __: -
(1) (-6m/s)1iand (12m/s?) 1 (1) (-6m/s)iTRm (12m/fs?)§
(2) (6m/s)iand (-12m/s?) 1 (2) (6m/s) 1T (-12m/5?) §
(3) (6m/s)jand (12m/s?) 1 3 (6m/s) T (12m/s?) 1
(4) (6mw/s)§and zero @ (6m/s) | =T I
111. Force F acting on a body moving in a straight 111. <Rl Y1 % 7feelia vo five W w1dka 9@
line varies with velocity ‘v’ of the body as F v & St ves ol F=Xo AR
F——,wherekls constant. The work done by oot €, STEf k U Frdaie -gl t T §
the force in time ‘¢’ is proportional to - I gRT foar 1ar &g KGRI T -
@ i @ t @M Viad @ t%
@ @ ¢ @ 32 @ ¢
112. Who stated that “Educational Psychology is 112. e ®af % “Rry sailsms, a=ifdse &
that branch of Psychology which deals with 95 Tl § W 9 3R R @ ufter
Teaching and Learning™? BT T FaA 8177
(1) Skinner D R
(2) James Draver 2) 9N FIR i
(3) E.L. Thorndike (3) = uTiSEE
113. The formation of depletion region in a P-N 113, P-N §f¥f % sy &1 & Faior &1 RO
junction is due to - % -
(1) drift of holes 1) = P vaE
(2) diffusion of charge carrier (2) 3T gD BT s
(3) transport of impurity ions (3) gy I @1 aRag
(4) drift of electrons @) s T vaE
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114. In the circuit of figure, Va = 4 V, Ia = 24,
R1=2Q and R2 = 3Q, the Thevenin equivalent
voltage and Thevenin equivalent registance for
the network to the left of terminals 1, 2 are

respectively —

1) 4vV,7Q 5

2) 8V,5Q

3) 4v,5Q 2

{4) .Desired values cannot be determined
as values of Rg and Vg are not given

115.
assumption of computer assisted instruction?
() Instruction for a number of learners at

a time.
(2) Automatic recording of the learner’s
performance.
(3) Vdriety in the use of methods and
techniques.
) \(jariation in teaching-learning process.
116.
hemisphere and a circular disc of radius R is

placed in a uniform electric field E asshownin
figure. The flux of electric field vector coming
out of the curved surface of the hemisphere is —

) mRE
2

(3) TRZE
For a particle undergoing Brownian motion,
the force acting on it is a rapidly fluctuating
function of time. For such a particle the time
dependencé of probability P(v,t) which
represents the probability of particle having
velocity between v and v + dv at any time ‘t’ is
given by -

(1) Maxwell-Boltzmann distribution

(2) Fokker-Planck equation

(3) Wiener theorem

* (4) Liouville’s theorem

@ & peg

(4) 4mRZE

117.

114.

Which of the followigg is not the basic 115.

A closéd Gaussian surface consisting of a 116.

117,

H
£

1) 4V,7Q ! . \ !
(2) 8V.5Q oL
@) 4v,50

@) difsa ST TS Ry @ ey §
Fife Vg T Rp @ #H 7&l 1Ay

v g
frefofaa & 9 o0 B
IR Y e AT T 87 e
1) T T T | G fqenlEiEl @
U ARl 3FRYM UG @Yl |
) el @ fuRy o @ &
RopifET g7 <& |
(3) faftrl v gwAtel & wanT §
fafaeran |
@) BEwr—iftr uftsar § fiwar|
(% §% TeRET 7S W R B & @
TGl ¢d U q & 2-UF 9 E
foer & E ¥ < ¢ o 5 for # weffg
Bl I B IHeR e ¥ fagy a7
afewr & g woe 8 —

(1) mR%E

2
(3 wR%E

2 B
@) 42'rtR21§,
AT T PR fhedl PUT TR SRT WET g

nR%E

HHY B Al o STAEad Bl ol o
BT 31 W @9 © forg mif¥sar Pv,t) o
T t TR BT3B QT v G v+dv & He
M o wikear €, @ 9y W fPriver &
STl & — k

(1) Hoada—dleegdE faaRn 9

(2) BER—TH TR

(3) dER UG 9 ‘

@) dSEen WY
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118.- A clear sheet of polaroid is placed on top of 2 118. T® B {aH @reRiEe) e &b &
! similar sheet so that their polarising axes make ¥ WMe W W B P gI0T I W
- a'ﬁ,angle of 30° with each other. The ratio of the 30° T HIUT 997 V8 B | ﬁﬂﬁ HehTI[ redr
intensity of emerging' light to. incident T Iuferd eyl weTe NERIRG! U
unpolarised light is - g -
(1 1:4 @ 1:3 @ 1:4 @ 1:3
(@ 3:4 @ 3:8 @) 3:4 @ 3:8
119. In’ the Eigen véctor equation Ax = Ax. The 119. 3sA AT TG H Ax.= Ax § GHRE
operatorA1s given by : [A]l= [ 2 ] then the A, [A]= LSL ﬂ ¥ R e &, @9 egd
o <Eigen values ) are - A A Breonst .
P 3,8 2 64 @y 3,§ b @) 64
. @ 5 -1 @ -1,-3 @ 5~ @ -1, -3
120. If the error in the measurement of the volume 120. i< & T AAT B AT H e 6%
. of a sphere is 6%, then the error in the T e U End & A ¥ e
measurement of its surface area will be - BRTT —
@ Ve @ 4% 1) V6% 2) 4%
@) 3% @ 2% 3 3% @ 2%
121. The following Poisson bracket with ‘a’ and ‘b’ 121. 3fX a X b Fuaie g, @ FfoRa wrat
as constants is equal to - dBE BT A BRIT — ‘
{X XPx — ypy + ax” + by} {X, Xpx — ypy + ax* + by?}
(1) Py @ px A py @ px
@) y @ x 3 vy @ x
122. For a solid dispersion relation is written as - 122. &€l a1 & forg fRgor Hey —
E (k)= oy k2+ay K2+ ag kZ where ai, oz, 03 E (K)= a; k3+ap k24 a3 kZ ¥ & omar &
, : B o, O, 03 TIPS B | 59 O B forg
are constants. The effective mass tensor in » V2 _
cix form is ! Tl G uikE (@R) Afge w9 # 5w
matrx Om‘l‘s i THR far o & —
@ [—— 1
w000 1) m 00
2 2 1
h%| 0 20 h2| O E 0
2 "
,,N i 0 0 o i 0 0 o
2 20 0 0 ) 2¢; 0 0
W20 Z2a, O B2l 0 20, O ]
' ’ L 0 0 2oy 0 0 2oz
@ [ 0 0 @ [ou 0 0
1 .
=0 @« 0 H5|O oty O]
g 0 0 o3 0 0 og
@ [ 0 0 @ [= 0 o
251 oy
2lg L o 1
h*| 0 = 0 h%| 0 = 0
L 1
¥ 0 0 [4:3 0 0 (1_3.
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123. In an experiment, a small block suspended 123.

from a rubber band and oscillating, has a period
of 1.2 s and the amplitude of oscillation
decreases by a factor of 2 after three periods.
The estimated value of quality factor Q of this

system is -
1) 0.69 2 13
3) 100 4 1300

124. Statement-A The efficiency of a Carnot  124.

engine'¢an be increased by
either raising the
temperafiite Ti of hot
reservoﬁf or lowering the
temperatiire T2 of the cold
TESEIVOIr.

Statement-B  When the temperature of the
hot reservoir is increased by
AT, efficiency of Carnot
engine is more compared fo
the case when the cold
reservoir temperature  is
decreased by AT.

(1) Both statements A and B are correct

(2) The statement A is correct but B is
wrong

(3) The statement A is wrong but B is
correct

(4) Both statements A and B are wrong

125. A plate with height ‘b’ is cut from a thin metal  125.

sheet with uniform mass density, as shown in
figure. The lower (curved) boundary of the
plate is defined by y = 2x2. The centre of mass
of the plate is located at —

=1

0 e
@ x=0,y=0
2) y=0.y="
@) x=0,y=7
3) x:O,ir:Eh

(4) Insufficient.information

126. For an atom in the state 2dsp , the Lande 126.

g — factor is -
(1 1.75 (2 1.88
3 120 @ 145

U ANl ¥, U6 YR 998 § FchH U BT
P Sl PR @ & T AEadrea 1.2s

TN Bier AR G Sl ® 9Tar 2
% e  Hewl =1 39 o @ foy
RRIaT quties (Q) T I A § —
(1) 0.69 2 13

(3) 100 @ 1300

TRF—A TP HMI o Bl & a1

T HHEE BT a9 T TSER
eyl IS HHRR ®F AU T2
TGN, 9918 ST Hadl 8 |
DIT-B g T IS @ A" AT |
IGHIT ST 8, AT Bl gor T @)
GETCT S Ueh<oT DI Y& JATeD
A" AT ) SerIT ST g1

(1) P ATAT B 39 & W

2 FUTATE B fog B g ©

@ TEATTHEFgBEIE -
(@ o AT B S € e €

T GHF B P T Taell Hifkad AER 9
h $9E & TF Wi HIE TS &, o P
o & <uiyr T B ) wie o el (@)
IR oy = 22 @ uRuiRE B <@ @
TAF Bv% P AR & —

(1) x=0,y=0
(2) X:O,y:g
@) x=0,y=3
@) I I L

T URAI ST 2dsp 3N H B, & Y O
SH—ToTieb & —

¥ 175 2) 1.88

3 120 @ 145
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127. Which of the following pair is not the type of 127. fi=ifaRag # & @i g ififaars &1
constructivism? YPR el 87
(1) Cognitive - Social (1) \AFE - qMEieTe
constructivism constructivism EIEGEIE IGIEREIE
(2) Affective - Psychomotor (2) HERAS - "fcharces
constructivism constructivism fffgare ﬁﬁjﬁ—qﬁ
(3) Social - Radical (3) GGG - Fd
constructivism constructivism frfiqare K Ffaare
(4) Radical - Cognitive 7)) %@W _ W
f constructivism constructivism ’ = ﬁf e
128. At the interface between one linear dielectric 128, TF Y ,El?ﬁgﬁ' AT W E "Rﬁgﬂ
and another, the electric field lines bend (Fig.). B gk W IR &5 g (R |
. Assuming there is no free charge at the g Iﬂ?lﬁ_) !ﬁa gREHEr W ﬂ?fﬁ ]
“*  ‘boundary, it can be shown that (e refers to T 2 TE, TIOT o7 9FaT & %
permittivity) - : (e ﬁl‘gﬂ?‘ﬁ@@ | Hafia &) —
H - E el ]
€ E,
E
@) tanty _ o 2 D teno, _ [ () =8z _s
tan®;, tand; & B, o tan®; &
(3) tmlz & tand; _ [y (3) tambz _ e 4) tane, _ [
tand; & tand; 4l e tan®; ; ) ﬁel = ;z-
129. Which of the following is not the Indirect 129. F=fiRew § ¥ ST TR @ TG
methods of achieving adjustment? T B e Ry a8 &
(1) Repression (2) Withdrawl 1) T+ 2 vaE=
(3) Rationalization (4) Projection (3) @ weur
130. Consider a rocket that is in deep space and at 130, TP Jf@e W TR W & sfaRer ¥ &
rest relative to an inertial reference frame. The I U e fAeer 99 & e favm 9
rocket’s engine is to be fired for a certain 2| oT o 99 FS 9T RIS B S
interval. What must be the ratio of initial to the (=TT T & TI%E’ D URMNT T B
final mass of the rocket if the rocket’s speed faH serE a7 BT =R Al
relative to the inertial frame is equal to 2.0 IPe # SedE™ a5 & 9 =Grel
times of exhaust speed? FSpraT Trer oY 2 T 04
@ 1 @ 1
(2) Approximately 2.7 (2) T 27
(3) Approximately 7.4 (@) T 7.4
@ 2 @ 2
131. A man standing on a turn-table is rotating ata 131. % ¥A =% W TSl UF GG U 98
certain angular frequency with his arms BTG Y TP Afag s 37 9 Egi; B
outstretched. He suddenly folds his arms. If his T 2| 98 3T AT 9 OHE ?—}1
moment of inertia with folded arm is 2/3 of that qﬁ:{ R 9Et & | s9ar Tri@c_r-[
with outstretched arms, his rotational kinetic I D TR 99 e 3Tepof W
energy will - 2/3 . A SUBT T IRt Sl —
(1) increase by 50% 0 50% G oIe)
(2) decrease by 50% 2 50% EI'E T
(3) increase by 33.3% 3) 33.3% 93 wTEh
(4) decrease by 33.3% @) 33'3% 'Ef‘éf STy
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132.

133.

134.

135.

136.

In Stern — Gerlach experiment, a beam of silver
atoms (each of mass mo) passes through a
region of width Ax in direction of original
beam. In this region a magnetic field gradient
is setup along Z direction. Beam eénters this
region with speed ‘v’ and atoms get deflected
by distance Az when they leave this region. The

magnetic field gradient % is then given by {me
is mass as electron h = h/2w}

(1) dB_ 4mom.Az v (2) dB _ 2mgm, Az vZ
dz~  eh(Ax)2 T dz el (Ax)?

(3) dB_ mom.Az Vi @) dB _ mqme Az vZ
dz  Zeh(Ax)? ~ dz 4eh (Ax)?

A charge ‘q’ enters in* =N region of uniform

magnetic field B with a velocity (41— 7)) m/s
and experiences a force (58— Cj)} N. The value
of Cis -

(n 10
2) 23_0
@ J&

s

(4) Cannot be determined as values of q
and B are not given.

A thin double convex lens has surfaces of radii

of curvature 25cm each. If the focal lengih of

the lens is 20cm, then the refractive index of the
material of the lens is -

(1) 1.50 2) 1.33

(3) 1.625 @) 1.575
A radioactive nucleus A with half life T decays
into a stable nucleus B. At t = 0 there is no
nucleus of B. At some instant ‘t” the ratio of the

number of B to that of A is 0.3. Then “t’ is given
by -

(1) Tz @) p.—hi3
2In1.3 In2
(3) t=TIn13 @) ="
n13

The dispersion relation for a piano string can be
2

written as ;’—2 = E + ak?
Where o is a small positive quantity. Then
which of the following is correct? (Here Ve
refers to the phase velocity and Vg to group
velocity) -

(1) Vpincreases as A increases

@ VP=I[1+M
(3) Vp=—+ak2

@ -

132.

133.

134.

135.

136.

WA Neld TR ¥, Yo TR (TR
B THAM mo) BT ¢ Y, Gol B IRMAS
TR B REm A Ax TSR 9 S W 9

oAl ¥ 59 WM 4 Z Qe A geay &
B YOI WG B G 9 ©IF A

v e g § @ 39 I B B
Y Az 9 98T BT §, 99 deerg & &

AT - $9 TPR G Sl § {me SOEEE
BT SHAM © WM h=h/2x}

(1) dB_ 4mgmeAzv? (2) dB_ 2memedzv?
dz~ eh{ax)? dz el (Ax)?
(3) dB_ mom, azvi () dB _ mom, Az v?
dz~ 2eh (Ax)? dz 4eh (&%)?2
T 3NN q U A I &9 B M

H (41— 7)) m/s ® 7 § gfawe g 8 e
(Si%Cj)N @ 91 IgHd a1 8| C B

g crm B, T o & TSRl T 9daHie
1 150 2 133
3) 1.625 @ 1575

T fEANfdTa TME A sgeg T 6 A
WWWBI?:H@H@HT%H_OW
B &1 ®Is 41 Tifts w18l & T4l &1 twR B
B G BT A B GET F SFUR 0.3 T
9, t BT A9 59 UBR I7 T —

@D £ = T In2 2) t_Tln‘1.3
2]n13 1n2

3 t=TInl3 @ ¢=
In1.3
ﬁﬂﬂﬁuﬁ‘rﬁﬂzﬁﬁmﬁmﬁww

F=—+ak2ﬁﬁmmw%" STl o
wmmm%mﬁﬁwﬁﬂmﬁ
I P 1 HE 27 (T2 Ve BTl I 9 Hafid
2 T4 V, E 97 ¥ wgfig ) -

(1) Ve, A¥8Y W gedl &

2) Vp=\“1+M

@ vo=liame

O v, -2
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137. The magnetic flux"through a'coil of resistance 137. 5 Q WRRM @ v Fusat, R O]
5 Q placed with its plane perpendicular to a THHTGT GEG &3 $ a8, § o
uniform. magnetic field-.varies with time ' qrel] TP Beld 99T t ('\'51?503 ﬁ) & el
(in. seconds) as = (2t3+5t+7) =23 +5t+7) efERw @& argev
milliweber. The induced current in the coil at el 2] t=5dpvs W Fredd 94 URT
t=>5sis- " > ORT § — |

1) 15.5mA (2) 31mA d) 155mA @ 31mA
(3) 155mA @) Zero @) 155mA @ =

138. A certain atom has six electrons in the 3d level. 138, el uxaIy] 9y ¥ 3¢ wR & © goac™
What is the maximum possible total m; for, the g1 & B gogel @ oy aildeds bW
six electrons and what is the total -m, in that Fel my TRAT B HXET 7 B ms HHR: T
configuration, respectively? g7 B

1 +6,+2 2) +6,0. 1 +6,+2 ) +6,0
3 +2,0 @ +2,+2 3 +2,0 @) +2,+2

139. A particle of rest mass o and relat1v1st1c speed 139. fov/M SHM mo TAT JMRAT =T v BT
v collides with a statlonary particle of mass M TF PO M SN B T ReR $or 9 eqa
and sticks to it. What is the final"speed of the P & I ERR P e #) IR P

) B AFTH GleT FT 87
composite particle? { Herey = —_—] { o 1 }
ymgy e Y = e
1 0
O o a e
2) Ymov ymov :
2) —— (2) YmoiM s
3) Yy ymgv
2 o @ o
(4) Insufficient data @) I AT

140. Which .of the following is the third step 140, SF[SIRP WOl SUMH & WAMT Haeh
involyed-in. system: approach to instructional Rt |aE el § 9 Siear 27
system? e} =t

(1) Formulation Of objectives (1) sl @1 MyRer

{2) Designing and developing the (2) ISRERAF O PY AP Teqd
instructional system 9 fadsfia o

3) Pge-assessme'nt of student éntering (3) feEner & ufafe =asr &1 »
behaviour - L GIRRilE]

(4) Improvement of the system @ vUIel S RN

141. The least cut-off frequency of TEm, waves for 141. 5 cm x 4 cm 3976l & TH ARATER =T
a rectangular wave guide of dimensions GG (JIES) B Y TEmo TNAT B =LA
5cmx4cmis- 3% IGRT & —

(1) 3GHz (2) 3MHz d) 3GHz (2) 3MHz
(3) 3kHz © (4 1.5MHz 3) 3kHz (4) 1.5MHz
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142. Which of the following is a feature of Advance

142. F=faRea 4 @ =90 iffw doe ufawm

Organizer Model of Teaching? 31 foerar 27

(1) This model is specifically designed to (1) I ufwE AFIoTe TR @ @Sl ©
teach students to explore social issues. T yReeqsr 90 Il 21

(2) In this model after exploring the ¢ (2) =9 UREE ¥ 9 B @ ©
problem, Hypothesis is framed. e GRGTHT TR ST £

(3) Base of this model is meaningful @) TE UREN BT R aefF Tfes
verbal learning and purpose of this SRR & e o W B S
model is to strengthen the present SRrTEET @ T S
cognitive structure of learner. e T FET |

4) Collectiqn of faCtsi to verify the @ dR f' ﬁ Hf%” il E.%I ¥ o
hypothesis. 5

iz

143. Tn the Yukawa Meson theory of nuclear force, 143. NS Il Eﬁ WT:IT T Rigea § g
the potential for the nuclear force between g Y & g e s @ fog fawa
neutron & proton is assumedas - AT ST § —

@ il 2 ¢ e~ Ar 9 “ar
-85 2 X gz 1) '_gze?z_ @ —gr

3 —Ar —A.l' \ —Ar2 —Ar2

3) _gzer ( ___gzer3 3) ze 4) _gze

144. The magnitude of the magnetic field at a 144, &l a%r € ar Rl 354 ﬁga R
perpendicular distance of 20cm from a long Taied & V&P § SU9 20cm FHEaq 9 T
straight wire carrying a current of 35A is given g sl fag ® gaa g5 &1 uRHEor
by - BRI —

(1) 25x10°T () 50x10°T D 25x10°T (2 50x10°T
(3) 75 % 10°T (4) 6.0 x IO'ST (3) 7.5% 10—5T (4) 6.0 X 10°T

145. Landau free energy function is defined as - 145, ¢S & ol Had 59 YOR IREING
(here € is order parameter and other symbols far wiar © [9El e NS @if=sR
have their usual meanings) EieR) & 9T o Hodl @ yafe sf

M) FL.E1)=UE1—-kto(E 1) 1“

@ FE9=UE1-10E7 (2) FLEe,9)=U(, 1) — kr§ (€, T)

@) Fi(e.1=U 1)+ E 1) (3) FL(e, 1) = U (g,T) — 10 (ﬁ, T)

@ Fr,nD=U(,1)+kto (1) @) Fr9=UED+70E1)
4 FoE,1=U(,1+kto( 1)

146. The extension versus load graph for a wire of 146. L 918 W-r Bewr & b drR & fow
length ‘L’ and radius ‘r’ is a straight line <R 9 YR U9 EGRE; W wiRd T
passing through the origin as shown in figure. A ¥ & oT 5 R | gafEr = 2
The slope of this line is tan6. From this graph, S9 UTH BT ITel tan A IFTHAR &
the Young’s modulus Y of the material of wire qg-[gf W T Y 5d o @ fog
can be calculated using the formula — qreAT TS G .

=

-2

g E

g

i lé

Load
1 = L 2 Ltan®
o TEE T W yah, @ yot
nr<tan : T
@ y-mmmt @ y=ctano @) y_mE® @) y= L
06- & Page 30 of 32




147. Consider a cubic crystal, for it the Miller 147. U% T Wiloid (Fgf9® fhee) W AR &,
indices for a plane parallel to y-axis and 99 ol y-3%7 8l z-310 & WHAMR del
z-axis are - 3 o fAer gawis 8 —

1 011 2 daon 1 ©O1d 2 @aon
3 100 @ (110 3 100 @ Q10

148. A full wave rectifier with a load resistance R.  148. T& ol 07T REaR ¢ Ry dis Ry &
is connected in series with a inductor filter of TR NP B A Nab fhee & ORI
inductance L. The peak value of applied input ST Ty 2| faftne dieear &1 BrRx wE
voltage is Vum and its angular frequency is . Vu & eI —im'uﬂ'q IMgRT o 2 oS UNT B
The rms value of ac component of the load TAEd UCh B JIERd Hel (rms) A
current is given by - §_ TUe

v i
o “= M) Ympe
2) LL‘* Vm 1 Tr1R "oy 1

vZ 3m \/RE+4m2L2 @ v JR% T tw?L?
3) L2Vm 1 1 2V 1

vz am JREM‘DZLZ ® VZ 3m JR§+4msz
@ L Vm 1 1 4Vpy 1

= M e

149. A uniform electric field exists in a region 149. RTT YR BT AR vEW 9N T QAT D
between two oppositely charged plates. An T U YhadA fdgd & Sulerd 8] Us
electron is released from rest at the surface of TS RS Wi B gde 9 fRE 9
the negatively charged plate and strikes the URY &Ral & 997 L T o Rt T wie
surface of the opposite plate distance L away in W At T SR <Hvia] & 99 (m, e, L
a time At, Then the electric field (in terms of m, TAt & UG} .BD ﬁﬁlﬁ 87 39 YR ¥ fear
e, L, At) is given by — ST —

2Lm Lm 2Lm Lm
@B E= e(At)? 2 = e@vZ D E= e(At)? 2 E= e(At)?

Lm Lm Lm Lm
® E= 2e(A)? @ E= eAt ®) E= Ze(A)? @ E= eAt

150. An AC source with a resistance of 100 Q is 150. T% FEdT (AC) S 100 Q YRR & et
connected to the primary coil of a transformer TITBRAR B Uil HSeil | oSl § e
and a resistance R is connected to the T YR R gdoe geell 9 Ser 81 af
secondary coil. If the transformer has 500 turns TIABIAER &) YrRIfe Sl H 500 B T
in its primary coil and 100 turns in its o Heel ¥ 100 & € o vk R
secondary coil, the greatest power will be ¥ Iegem v ol B, afy —
dissipated in resistor R, if -

3) R=4Q @ R=100Q B3 R=40" 4 R=100Q
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