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If more than one answers are marked, it would be treated as

WIong answer.

5. Each question has four alternative responses marked serially
as 1, 2, 3, 4. You have to darken only one circle or bubble
indicating the correct answer on the Answer Sheet using
BLUE BALL POINT PEN.

6. The OMR Answer Sheet is inside this Test Booklet. When
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.

7. 1/3 part of the mark(s) of each question will be deducted
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.

8. Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found with
any of such objectionable material with him/her will be strictly
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

factual nature, then out of Hindi and English Version of the

question, the English Version will be treated as standard.
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Warning : If a candidate is found copying or if any unauthorized
material is found in his/her possession, F.LR. would be lodged
against him/her in the Police Station and he/she would liable to be
prosecuted. Department may also debar him/her permanently from
all future examinations.
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1. The minimum-différence ‘d’ between the two 5 ‘FHE'c%EﬂFT fgeomdl & e g
arms of a Michelson interferometer that seeks foras form Fem GH@T‘IT FI'EITEF L. & &7 SUaT
to measure two closely spaced wavelengths B g1 AR FApe<er gemesd] &1 9199 H9T
using a source for which the coherence length IEal € @I e ‘ﬂ\_ﬂ'[‘(l,ﬁ E ) [AH R d 39
is L¢ is given by - YR 9T S| s —

@ d=L, @ d:% M) d=L. 2) d=% p
@ d=2L @ d== @) d=2L @ gq=L

2. In a Young’s double slit experiment, the I ¢ FRee g4 4 Reel @ wea ariey
separation between the slits is ‘d’ and the dE TR Rl A DWW R EID, A ¥
screen is at a distance D from the slits. D is 9 AWF T TAT A GBI DY e B
much greater than d and A is the wavelength of T W Ui UHie dieE aaeen fhell &l
light. The number of bright fringes per unit & & —
width on the screen is -

DA pd
0)) E 2) ? 1) DTA 2) %‘1
3) 4 @ 2 A3) % 4) %
3. The muscles of a normal eye are least strained ARG =3 B AURET =gad fagpa (Ji)
when the eye is focused on an object - Bl 8, 99 7 9¥g W DS 2, 9 —
(1) far away from the eye 1N TR {ox fem g
(2) veryclose to the eye (2) =P 3 Foe &
(3) atabout 25cm from the eye (3) = W T 25cm T8 W B
(4) atabout 1m from the eye @) 9 TR 1m T ® &
4. Anideal op-amp should have - & G2 op-amp & —
(1) zero input and output impedance (M RN od Ffa giaer = 890
(2) infinite input and output impedance 2) g%[r%qgﬁ g i ufcemn sea 3 ‘
(3) infinite input impedance and zero 3) el uitErn sFa @ fAfa
o’utpl_lt 1mp§dance - S IREICH T BT =R
@) zero 1n19ut impedance and infinite @ e wReeEn = Td g
output impedance SRy @ 2 TR

5. The magnitude of resultant of two vectors of 3SPE 9 4 3PS URW & o A9l D
magnitude 3 units and 4 units is 1 unit. The IROEl wieel BT A 1 6 8 e
magnitude of their cross product is - |fewT [OFHE ST g T

(1) 5 unit (2) 1 unit 1) 53FE 2 158
(3) 12 unit 4@ Zero 3) 123@E @ T p

6. If R denotes the radius of the sphere, for hard afe R 7ot @ FBroar & e svar 8 o
sphere scattering the differential cross section FOR Tl | TP & oY adel SIguee]
is given by - HIE B | B8FT —

(1) 4nR? (1) 4nR?

2) mR? (2 nR?

3) R (3) R¥4

@ R @ R?
06- & Page 2 of 32
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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. . TP T T
(2) Itis a static process. g; i Rere m 8
~ (3) Itis a purposeful process. . 5 IR
(4) In it Psycho-social aspects are “@) gﬁs_\%ﬁ;ﬁ_ Rl

= 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
Conductor B is a hollow tube of inner diameter T 2m 9TEl @ @B 6 @rad) TR 2
Im and outer diameter 2m. The ratio of their =1 TRRET B ST Ra/Rp &
resistances Ra/Rp is - @ 1 @ vz

@ 1 2 2
3) 2 @ 3 3 2 4 3
9. Which of the following theory is related with 9. T=faRag § ¥ o= Rigra IaERad
behaviourist learning theory? ‘ e Rigra @ wwivg 87
(1) Lewin’s field theory of learning () s @1 8= rFrm R
(2) Tolman’s sign learning theory (2) <A &1 e e g
() Thorndike’s theory of trial and error (3) uUFSEE P WEN T4 IR e
learning Ryara
(4) Theory of insightful learning @) 31'?!?&;& sferT Rigra

10. A phase shift of 30° is observed when abeam  10.  30° &7 HelT fA%emus Ui far SiaT 2 w9
of particles of energy 0.15 MeV is scattered by 0.15 MeV &1 T& &9 Jof [h el 9
a target. When the beam energy is changed, the YeHIOIT BIHT B | 919 Hof B SHoll dqerl &,
observed phase shift is 60°. Assuming that only T UG ST faRemN 60° BT £ 1 98 9y
s-wave scattering is relevant and that the cross T % DA s—T9T FEok T R
section does not change with energy, the beam P &F ol B G yRada T8 g 2
energy is — g &Y it 8

@) 030 MeV 1) 0.30MeV
(2) 0.45 MeV (2) 0.45 MeV
(3) 0.26MeV (3) 0.26 MeV
@ 0.075MeV @) 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 ! gg‘ gl IR B B o9 TRl
composite rod is - TONE & —

1O Yi+Y: 2) YNitYe @D Yi+Y2 (2) YatYs
2 2
(3) XYoYz @) Yz ) ¥z 4 2tz
Y1+Y; Y1+Ys Y1 +Ys Y 4Y;,
06- & Page 3 of 32
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A soap bubble (i = 1.33) is seen floating in the
air. If the thickness of the bubble wall is 100
nm, the wavelength of light that is most
strongly reflected will be -

1) 532mm (2) 399 nm

(3) 466 nm (4) 665nm

Joule Thomson coefficient is given by -

D (%) @ (%),

o@E @@
H

av/y
If at a certain temperature, the most probable

speed for an ideal monatomic gas is Cr,p and its
probability is Pr,p, then probability P at a speed
C = X Cpyp is given by —

(1) P=Pypx®(i—e¥

(2) P =Pyyx? el

3) P =PypxeG

4 P=xPpp
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12,

13.

“14.

g BT TP gorgell (1 = 1.33) BaF § a9
2| ufy goger B MR @ AeE 100 nm B,

a1 wdifte daer § wrafda 89 are gem
HT AT & —
(1) 532nm (2) 399nm
(3) 466nm (4) 665nm Y
SIe T U & e g —
@ ("’_T) @) EE)
aP/y 8T/
3 (QL’) @) ﬂ)
T/ y av/y
iy forslt o Ry R 9 gad wRATS

smedl N B o siffrean T @i
Cop & T TS TR Pryp 8, €09 AT
§=xcmpq?mﬁav—cnPwW€raﬁﬁ

(@) P=Pyyx*(1—¢e¥)
@) P =Py, x% el
() P=Pyyxelt™

@ P=xPy,

15. An air bubble of radius Imm is formed at a 15. WET @ el B TF TS UH B W< 50 cm
depth of 50 cm inside a large container of soap TETS R 1mm BrewT &1 &1 @1 TP gogen
solution. If surface tension of soap solution is I9ar &1 3 WEgT & 9 B g% q99
0.05 Nm?, density of soap solution is 0.05 N 1T =7ed 1200 kgm® 8, <Y geigel
1200 kgm, then pressure inside the bubble & faR T B — (R T S agEvseE
will be - (given value of atmospheric pressure T = 1.013%10° Pa, g=10 mi/s?)
= 1.013x10° Pa, g=10 m/s?)

(1) Zero 1 T3

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

16. A Hydr;)gen atom 12 in the state3 16. . : R P = IS; W - 13_4
Y o== '1—4 \on()—— E ‘P310+‘[; ‘P221 ‘Where 3 ) . .
n, I, m in Wam, denote principal, orbital & ¥zt J; Wazy SR F § SR P ¥
magnetic quantum numbers respectively. If L 174 m SHAST: 94, Beld Ud gl ddicH
is the angular momentum operator, then the Ted &1 aft Larly 997 d9are §, o
average value of L% is - L2 &7 affag 99 & —

(1) 3h? (2) 2h? (1) 3h2 (2) H2
@) p? @ Zn? @) 2p2 @) By
17. Which of the following is not the development ~ 17. ﬁ‘:ﬁ:c‘fl?ﬁélﬁ ¥ 9 P éwmw GO
characteristics of Adolescence? Repraicns [9gmar 8 22
(1) Acquisition tendency O <= q-gf%-[
(2) -Contrasting moods (2) R gF=fe Temd
(3) Anxiety of vocation (3) TEE™ P
(4) Feeling of hero worship (4) 3R ST B AR
06- & Page 4 of 32
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18.

19.

The population inversion in He-Ne laser is
produced by -

(1) photon excitation

{2) chemical reaction

(3) chemical excitation

(4) inelastic atomic collision

The positive terminals of the two batteries with
emf’s E; and E,, respectively, are connected
together. Here Ex > E1. The circuit is completed
by connecting the negative terminals. If each
battery has an internal resistance r, the rate at
which electrical energy is converted to
chemical energy in the battery of emf Ej, is -
1 E’

r
(2) E?
2r
(3) (Ez—E1)E,;

r

@ (B, -E)2

18.

19.

He-Ne ooR d TAfe gfoem= Far sier
&

(1) RN ST &R

(2) NEERE AR gRT

(@) RS S §RT

(4) YRR WA TIPR GRI

<7 deRet Rd Riga 9igd 9 B9 B §
T TAE A WRER oS B 98
E;>E; 8| ¥19 ®UIeid cfiel o S
PR uRyer ot fmar wrar 21 9t vl e
BT RS "R 1 8, O Rga aes 5o
E el 9 # i@ ool & NS
St # aRadT @ W E -

(I E°

r

(2) E?
. 2r
(3) E-EvE,

r

@ (B, —E)3
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20. A ramp voltage of 3 V (as shown in figure) per  20. 3V URIAf Whvs o v& ge@ () dieear
millisecond is applied to an op-amp (G o # ysiRia §) ve dfsarere made
differentiator circuit having R = 2kQ and (op-amp) IAdHed URUY e 7T
C = 0.01pF. What can be said about output R=2kQ,C=00IyF 2, W IRfT & TS
voltage (vo)? (t refers to time) &1 frfT dicedr (vo) ® IR ¥ 997 Per ST

| B(t T | g 8)?
F—===--- ekl
A P 1
1 1
1 H 1
I_gy !
1 =0 (=ims !
R |
(1) vo=-60mV for 0 <t < 1sand zero 1) 0<t<ls® RWv=—60mVyd
otherwise AT I
(2) vo=-60mV for 0 <t< 1 ms and zero (2) 0<f<lms® fRMWvo=—60mV ug
otherwise I T
(3) vo=-30mV for all values of t (3) t‘ﬁwﬂw%va:_:;Omv
@ vo=-60mV for all values of t @ P N TE S R vo=— 60 mV
21. Nuclear forces are - 21, S 9 & —
(1) short range repulsive force 1) g w®S P AIHYT 5
(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 @ < ®E P Ul 95
06- & Page 5 of 32
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22. The specific heat at constant pressure and 22, %qwrﬂas A & g9 e 9o FHEa
constant volume of a gas A of diatomic AT W Al =1 &7 99 $EIh
molecules is given by 28 unit and 21 unit HE oS Rrr=ATE
respectively for another gas B of diatomic %8 ny %_;ﬁ; 21 %IZGIFJ £ g 15 ﬁﬂg
molecules are given by 21 unit and 15 unit. AT shART: q
Choose the correct statement - g1 HE T ?:Jﬁfl -

(I) Molecules of gas A have vibrational ) A D gl F W PR
d f freedom but that of B d A
ng%reeso reedom but that o 0 s AR ﬁTfB_ff_T.Eﬁ%I |
(2) Molecules of gas B have vibrational (2 B & IRl H I Wi Bife
degrees of freedom but that of A do & ofpT i AH TS B
not. @ wF e Rl ¥ eI WA
(3) Both molecules of gas A and B have e 2
vibrational degrees of freedom. \ . O .
(4) Both molecules of gas A and B do not @ = ﬁ'\‘ﬁ @ aﬂaﬁ F B i
have vibrational degrees of fieedom. Pife TE % !

23. In a semiconductor, the ratio of the effective 23. ﬁr_\'ﬁvm ¥ B & W SE Bl
mass of hole to electron is 5:1 and the ratio of séla%ﬁ” Eg mﬁ;%“" H SIgH §31§
mean relaxation time for hole to electron is 1:2. Rl @ A DIl BT geld<

. " ) e fasifesra 9 egua 12 €1 Bl @
The ratio of mobility of the hole to electron is- Toget ¥ Tieierar & B ERIN &
» 15 2 110 @B 15 2) 1:10
3 5:1 (4) Insufficient data 3 51 @) s e

24. A hall has a volume of 1200 m% Its total 24. TUH Bic $T AT 1200 m? B THST G
absorption is equivalent to 480 m? of open STIYIT 480 m* B FGell Ragdl & g &
window, the reverberation time of the room B BT IRV Bl ' -
is- ° 1) 04s (2) 254s

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

25. To refine, change and expend on the basis of 25. AN difg® Tea=mel d T8 srgwal @&
new experiences in current intellectual IR W IRAMNH, RGeS iR favawor
structures is known as - YT HEIT & —

(1) organization 1) e

(2) assimilation 2) BRI
(3) accommodation (@) TR
4) equiliberation @) m

26. Which of the following is not a visual teaching 26, ¥=ifda § ¥ DI W F g7 Rreror wrsh
aid? TE &7

(1) Blackboard  (2) Posters (1) wFuE (2) =X
(3) Globe (4) Tape recorder 3) TN 4) <u Raisx

27. A body having its centre of mass at the origin  27. U& a%] NP @AM &% JANg U o,
has three of its particles at (a, 0, 0), (0, a, 0) and: @ W BT (a, 0, 0), (0, a, 0) T (0, 0, a) R
(0, 0, a). The moment of inertia of the body = TR X qY a5t & 9l s
about the X and Y axes are 0.20 kg-m” each. el URE @ T 0.20 kg | aNg o
The moment of inertia of the body about Z axis R ST TlELUf
is- mefzok w2 )

1) 0.20 kg m? () 020kgm &
(2) 0.40 kg m? (2) 040kgm?%
3 0.20vV2kg m? () 020VZkgm’®
(4) Cannot be deduced with this @ 39 g 9 uRefoa wd e o
information Hbdl
06- 4 Page 6 of 32
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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?

1 'Hy 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 ‘D’ from it. The

motional emf induced in the rod is -
I

it g"
e—a
< b >
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
@ & @

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 ® 9 Wapa: gear B
FefaReag et § 9 o W R
?ﬁv—mﬁﬁﬁmaﬁﬂﬁm
A7
(1 'H (2 ‘H
(3) %Nay @ Ko
L d918 @ T4 $1 U B Uh G4 Tl 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=%d Bl T
=R
m k @ &I
nr pr
nr ne
@) o @ -

06- &
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32. Consider a system of two Fermions. First three  32. < il & fomw e w® f@Ir &)
states are available for each particles in a one YR B b oI Vo TRAH siag & gerd
dimensional box. The probability of finding T et SuRem 31 0 o g
both particles simultaneously in a microstate el ¥ SF B D Uh 9 el
will be - TR & —

@ = @ 2 @ : @ 1
3 1L 4 Z 3 i 3
® 3 @ Zero ® 1 @ T '
33. Quadruple moment of a nucleus is given by 33. U@ AIWe @l f@g’c{ st A deise
1
the following expression Q=§Z% (3zi2 —riz) fear s Q= Zq, (3zl —L ) wEl qi, zi,
i
Where ¢, z;, 1: are charge, ‘z’ coordinate and 1; T & 9 Eﬁ_C’FI % A, z ﬁ%ﬂ]‘cﬁ T
distance of i proton from centre. If 6 protons TF B B W gU ] AT v T |
in a nucleus are situated at distance x =+ R, 6 UieT {ﬁu’r x=tR,y=+RaRz=%R
y =+ R and z = * R (where R is the radius of (R e ¥ B3 B) ™ Rea 8, @9 il
the nucleus), the quadruple moment of the T AT F -
nucleus is - 1 aR2 7)  -qr2
(M gR? @ D s
z 3 —gR 4
(3) —qR? @ zero ¥ —q @ T
34. Find the Fourier transform of 34. £(x)= {3 |x]<a 1T T sk
F(x)= {1 Ix|<a [x|>a
0 [x|>a PRI —
1 2 1
D Fw= 2 22 @) D p= 2222 w0
2 2
( ) F(u)= 2 cosua ( ¢0) ( ) F(u):\/% cosua ( -',ﬁO)
3 3 —
¥ rw- % @0 MO0
4) F@)=zero (u=0) 4 Fu) =3 u=0)

35. The electric current in a circuit varies as 35. % URT # ORT $8 T D T i =i (/1)
i = ip (t/7) for sometime where T is a constant. P ATAR gger T OEl 1 Mudaie g1
The rms value of current for the period t =0 to T NI t=0¥ t=17d fIT aRT BT a7
t="1is- A el (rms) A B —

1) I 2) o i i
O % @ % M 5 @ b
3 = @ = ® kb @ b

36. The de-Broglie wavelength of a particle having  36. & $U1 fora@! fiet Sotl E & &1 S—stval
kinetic energy E is A. How much extra kinetic TR A g1 gl fhant AfaRe ik
energy must be given to this particle so that its Foll o WY TIfp ST SI—siTell aNieEy
de-Broglie wavelength reduces to 75% of the B B PY U YRME AM DI 75% E
initial value? SIQ?

1 (1 7) (16
D G)E @ (e ® (O @ ()
3 (Z 4 3
@ GeE @ lE ® ()E @ 2g
. 06- 4 Page 8 of 32
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37.

38.

e

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
{ 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) attention

(2) retention

(3) production process
{4) 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 m; moving with a velocity  40.

u’* collides with a particle of mass m; at rest.
The angle of scattering ¢ of mi in the lab {rame
is related to the corresponding angle © in the
centre of mass frame by the relation -

(1) tan ¢' — sinem
cosB+m—i
sin@

@ tand = o

mp

sinf
(3) tan(j) = c059(1+-nﬂ)
mz

sin@
@ tang = o
mg

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 observed is -

1 2x10%cm (2) 2x10°cm

(3) 4x10%*cm @ 4x10°cm
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—

fpafaRan # & S @i gfe @ T

&g AFSIH TaETT VT8l 27

1) R GRS g A

) ﬁmm@mmﬁwg@
qRIET

3 W—WWH@IW

@ oA e gig A

frafaRaa & & PRG B, oI

Wmﬁmaﬁmﬂﬁﬁﬁw

(1) S

(2) ©uUrRY

(3) TG Uihary

@ I

Tl TIHR HF T AelE P 81 G 1D

ﬁﬁqﬁﬁamaﬁéwmzﬁﬁaﬁ

o SoE B R oF R m & W

ieH BT YD H TP ¢ | el Hol] &R P

forg <ae —

(1) 919 o afEF €

() TU2d fog Il &

@) & ol & fag wm 8 R
LI

@ =F & au » R e ¥ R

A SR ©
w I H TRY FRAT I my SEH BT Th
HUl, FRMEERe 91 m; SIEM B B |
THHR BT & | AN 3 § my S HPHIv
PIT ¢ BT G dx 9F § T DIV 0]
T & —
(1) tand>= sin@

m
cosB+—=
my

sin®

@ tang =

my
cose+mz

(I) cose(1+’;—;

@ tan (b _ si1'19m

cosB(1+m—i
5000 Y@ Ufy A, B TP @I WA
AfeT B gEw & Sficie ImEaE H
frr T 2| USIE B ARSI W
?ﬂfﬁ forn Woaew wfdrg fbar < |ear
1) 2x10* |4
(3) 4x10*9|A.

2) 2x10° 9
4 4x10°9H
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42. A _Hydrogen atom is placed in the external 42. U% BggioM WA BT 3x10° V/m & 1@
electric field of 3x105 V/m. Assuming that the e & 4 <= wmr ¥ 9% A9 g9
negative charge in the hydrogen atom is EHESNE] TRA] d T TS 0.5%10°m

-~ Tfn’ifog\nly distributed in the volume of a sphere o @ Mol 3 T 3 v 9\ BT 3
of radirs\0.5x10™"°m, the distance between its faRa & s 89 vd =9 e B T
positive and negative charges will be - < et —

(1) 2..6)(10-16 m (2) 1.66)(10-15 m (1) 2.6)(10-16 m (2) 1.66)(10_15 m
-10 ‘ -13
(3) 1.5%10"" m (4)“" 4.5x10 m (3) 1.5)(10-10 m (4) 4.5)(10-13 m

43. Anelectron is accelerated along the Y axisina 43. TU® Soldo™ SRIVIAG Hawie TS & Y
right handed coordinate system. Which of the I w g @RT 8 I8 & Swia
following statement is true for emitted <ol & w4y § A=felag § ¥ B9 97
radiation? DY G &7

(1) The radiation will be isotropic and (1) ff=T THEfm TG THET BT
uniform. BFER T

(2) The energy radiated is independent of @ ’ & TR R
acceleration of electron. B BN |

(3) The radiation will be most intense in @) fafpxo Y Rer 3 Saaw e )
Y direction. )

(4) The radiation will be most intense in @ R$wIX-Z e # Paaa &
X —Z plane. _

44, If the separation between two slits is 0.8 mm 44. IfX 31 Rerel & w1 ufd@T 0.8 mm & o
and the width of each slit is 0.16 mm, then the 1% Rele 31 HISK 0.16 mm &, @ BRee
missing orders in double slit diffraction ufadwg § qwd BT § —
patterns are given by -

@) °1,2,3etc. 2 1,3,5etc. @) 1,23 @ 1,359
(3) 6,12,18etc. (4) 3,5,7 etc. (3) 612,183 (4) 3,573

45. For oxygen gas the coefficient of thermal 45. 3o 9 @ fog o0 FE@md ToNiE
conductivity is K = 24 x 10 /m-s K and molar K =24 x 10 J/m-s K &I {90 IR W)
specific heat at constant volume is AR fafdree 1 Cv=38.4 x 10® J/k-mol K
Cv =384 x 10° J/k-mol K. Its coefficient of 2| SHGT AT TEniE (SI BRI ﬁ) o

| viscosity is (in SI units) -
| 1) 10x107° () 20x107° (1) 10x10°5  (2) 20x10°°
3 30x10° @ 40x107¢ (3) 30x105  (4) 40x10°6

46. The spin-orbit effect splits the P — 28 46. Ry H&d WG B BRU 2P — 28 it d
transition (wavelength A = 6521 A) in Lithium HA (GRTaed A =6521 A) <1 Y@l R
into two lines with separation of AL = 0.14 A. uRid AL =0.14 A 2 ¥ fagdg 2@t &1
The corresponding positive value of energy SURITT BT NERI & G YAS Holl 3R
difference between the above two lines is - g

(1) 4.08x107%eV (2) 4.08x103%eV (D) 4.08x10%eV (2) 4.08x10°%eV
() 204x10%°eV 4 204x10°eV () 204x10%ev @) 204x105eV
47. Let E; denote the contribution of the surface 47. T E; 1 g5 dfowy ¥ 9fd fiwei= o
energy per nucleon in the liquid drop model. Sl Bl IR BT 8, TG ST
e (27 a0 g (645 Y i C (27 ) . (64
The ratio E 13 Al) : E, (30 Zn) is then E, (13 Al) 3 (30 Zn) 3
1) 43 2 23 1 43 2) 2:3
(3) 53 4 34 3 53 @ 3:4
06- & Page 10 of 32
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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 8 | I 78 3 WioR U6 {5 s
\\ tf;‘lom 1the Cel;re of p?am.at tzl afpoint ma:s inside B g A g 12, O 39 sEEH W FRIBR
e planet, the gravitational force on the mass TR Fel GAEA & —
is proportional to - a 2 @ r
(1) r 2 3 @ =
@ : @ L 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 Y ol 02% af® T @Rl P A
gravity is 9.8 ms?, then what value of static 9.8 ms? 2 A alfwaq wifgs adu 96 &1
frictional force needs to be overcome for oM 7 & RN TN o @ ol TR v
setting the motion? & aaEEaT
I 98N @ 196N 1) 98N @) 196N
3) 20N 4 98N (3) 20N @ 98N
50. If € is the mean energy of a system of an 50, 3IRX N Wax FoRl ¥ ¥ & TNd 4
ensemble consisting of N such system, then - U U NN o) AEg Solfe & dar —
{Z is portion function and = %} (Z fawro™ wed & aip = -]:?}
1) z— 2 1@
D &=k (logZ) D &=k (log?)
(2) E:-—a— (logZ) 2) E:-i (logZ)
3 e—k— (logZ) 3 e_.k 5 (log Z)
4) 18 -
@ e_kaﬁ(logz) @ &= kaB(logZ)
31. For a harmonic oscillator (V(x)= %kxz) the S & sl Sfem (V(x)= %kxz) o forg
. 1 5
allowed energies are E,= (n+-;-) h®. Now AT W E,= (n+5) ho & @
: . 21 o W o o i Fmie k o 9
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 & —
(1) E'l'l = € (n+ ‘%)h(!) (1) = € (n+ l)h(o
@ g =¢ (n— %)hm @ =€ (n— - ho
® E,=£(n+ Hho @ Ey==(n+ Hho
) g =Ef(p-1 4 €
@ E,=%(n-Jno @) 5(__hm
06- & Page 11 of 32
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52.

53.

54.

55.
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For a driven harmonic oscillator, the amplitude 52,
Xm i8 given by,
Fm

1
[m?(@w? — 02)? + 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.
At resonance, what is the velocity amplitude of
the object?

Xm =

D 2) Fwm
bw b
(3) @) Dbfm

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 -

I x>
2 XV=»xr
3 NV<h
(4) nothing can be said about the relation
of Aand A
Cyclotron frequency is proportional to - 54.
®m = @ 2
q m
@ qm @ @

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 -
N y

The Lagrangian for this particle is given by -
D L= % m %% + mg ax?

@ L= % m(1 + 4a%x?) %2 - mg ax?
A L= % m(1 + 4a®x?) %% + mg ax>

@ L= % m %2 - mg ax?

U Aifera |iferd & g amam
Fmn

[m?(0? — w3)? + 26?2

¥ f&ar o 8, 5@t By 9160 99 BT W
(Fadi®) 8 o o0 9 @7 MGRT 8, m
Sl P |WMEAE AgRT 8, m difer @1
SH & T b AHT TONF & | IR W
T M T 7?

Xm =

1) 2 Fm
bw b
(3) Fm (4) Dfm

Rl foris O (@1 WSl @ o= <) ¥ e

E TP a9 WE WY U% 372 GREi e ]

T YR X 2 | Sufed TR i gerT

¥ WRERia 9T TG § egaptia (TRisie)

2 Il aufeg o= B oNSsd A R e

qRIAT TR BT A8 —

®» V=2

2 X=»4

3 V<A

() AT XD TH G B AN H §O
TEl BT 1 Gl

IS SMGRT FAMURT &l & —

M 2o @ 23

@) qu® @ <4

fo # ST S ER, m S&AN BT 9P B
WRIARP U y = ax’> T IR ToAd B
i 391 wor % e 8, oSt a U
Fradis & —

l\y

> X

9 B B forg oRifer @ -
@ L= -;- m %2 + mg ax?
2 L= % m(1 + 4a’x?) %? - mg ax?
) L= %m(l + 4a%x%)y x? + mg ax?

@ 1= % m %2 - mg ax?
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56. Which one of the following is not the nature of 56, f=foaRad # & @5 @ & Brr miflds™
Educational Psychology? DI Ul T8I 87
(1) It studies the behaviour of learner in (1) I 3Afere armere © g o
context to educational environment. IERMGAl & ISR BT SRS
\ (2) It adopts a scientific approach for P B
|\ studying the learner’s behaviour. (2) ¥F ARFEG & ATER G BY
. (3) Itis related with logic, philosophy and %@“ﬁ_‘ﬁ EFWUT ST & |
ethics. 3 g’s’ <, <3 SR AAferepar § wefer
(4) Mostly concerned with the ‘what’ and I o
‘why’ of happenings in the present (4). T§ ARHER TR & W A
behaviour of learner in relation to Rl & gdam =R § w0
environment. AR T | e 8§ Hata ¥
57. A 100 kHz square waveform is applied to the 57. ¥ T¥Y 1Y frem—valia ® deife ol W
clock input of the flip-flop shown below. The T 100 kHz 1 Us &9 TR SgEga D
frequency of Q output will be — TS g1 Fia Q &t smgfy g —
7 Q |_ I Q
—>CKK —>CK
a— P
(1) 100 kHz (2) 200kHz (1) 100 kHz ) 200kHz
(3) 50 kHz (4) Zero (3) 50 kHz (4) Zero
58. 20 alpha particles, each of energy 7 MeV enter 58. 7 MeV U$ Hoil diel o-H9T 20 BT Uy
the ionisation chamber per second. o-particles HHTE P X | AT Fe § JI9 B & |
deposit all their energy in producing electron- o-FHUT ITHT YT Gl serdgE LS|
i ion pairs. If the energy required to produce one SO B § @ 2 g\‘[ afe e ga—q@q
electron-ion pair is 35 eV, then the value of IRE W S FHE %ﬁ ATF o]
ionisation current will be - ‘ 35eV 2 G ST 9RT ST 977 2R —
D 32x10%A (@ 32x10BA h w14 13
3 64x10MA (@) 64x107A e ) 32X10° A
. ' 3) 64x10MA @ 64x10BA
59. Which of the following is a kind of ‘Negative  59. # ¥ PN TORS GO Bl
Emotion’? 9HR 87
(1) Affection (2) Fear 1) =8 2 W
(3) Tenderness (4) Amusement (3) ITH 4) <HE
60. An air bubble of radius ‘T’ rises steadily 60. {3 FT Y BT TH EREGIRGCER] D TH
through a solution of density ‘c’ at the rate of faaas & FaaeR vY SuN Sodl & | [
‘v*, The coefficient of viscosity of the solution o o wgEar TP g - (@g &1 ¥4
is - (The density of air is negligible) Ty B)
W o 1) rog
9y ov
(2) #’og (2) 4rfog
v ov
@ 2o @) 2o
9v 9y
4) srfog (4) srlog
9v Toy
06- ¢ Page 13 of 32
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61. Three blocks X, Y and Z rest on a table. The 61. 9 =ife X, Y 92T Z T 39 W favm § &)
weight of each block is indicated infigure. The TP wiid & TR = § s’ﬁl‘d Bl=o Y
net force acting on the block Y and the force W HRABRI Ac g1 AT wiid Z ERT <
exerted by block Z on block Y are respectively- Y UR SFIET AT d6f HHEE © —
X
/
Z{ 1ON | Z) ION ]
(1) 4N downward and 3N upward (1) 4N S 3 3R I 3N SR P 8%
(2) Zero and 9N upward (2) I W ON SW T AR
(3) 9N downward and SN upward (3) 9N =i &7 3R T=IT 5N HIR D AR
(4) Zero and zero 4) I aur I
62. The average speeds and molecular diameter ‘d”  62. R angst i @& g g art v oo
of four ideal gases are given below in the anftas @ d <R Reedr § Ry 1w ¥
options. The number of molecules per unit GTUJGﬁ BT U UHie AOAT @ O & 1
volume is the same for all of them. The rate at T 99 &1 98 &% P W 318 o) I
which a molecule has collisions with other m ¥ THEe TR £, e Ao & Ry
molecules is greatest for which of the options? £ ¥ ’
(1) v=voand d=do (D) v=voTm d=do
(2) v=2vpand d=do2 (2) v=2voTWaTd =do/2
(3 v=vpand d=2do 3 v=voT d=2do
4 v=4vpand d=d¢2 @ v=4voaATd=do/2
63. An electromagnetic wave going through free 63. Td0 IMHRT ¥ od <& P Rgd FEog
space is described by E = Ep sin(kx - wt) , 9T E=Epsin(kx-t) 72 B=Bosin(kx - o) ¥ 4
B = By sin (kx - wt), then - gitfg 2, 99 - .
(1) Ek=Biw 1) Eok=Bow i
(2) EoBo=wk (2) EoBo=wk ’
(3) Eow=Bok 3) Eow=Bok
(4) There is no relation between Ep and (4) Eowm Bo ¥ @i Hay -l &
Bo
64. 31 tuning forks are so arranged that every fork 64. 31WRT 39 UoR F@Rerd fde wid € &
gives 4 beats with the next. The last fork has a Lk ;ﬂﬁ?{ ST Eﬁzﬁw 4 fawie S
. . HIar g1 Siiom w@Ra SIIQI%i U WA
frequency that is 1.5 turfes of the first. The % MRy W 1.5 o0 | W @R A
frequency of the last fork is - amgRY & —
(1) 1208z {(2) 240Hz (1) 120Hz (2) 240Hz
(3) 320Hz 4) 360Hz (3) 320Hz 4) 360Hz
65. Which of the following is NOT true regarding 65. fr=foiReg § & @9 W @ &g
a field effect transistor? cifoTeeR & |9 § W =i &7
(1) Itis also known as a unipolar 1) A The gdl giforees +i HeEd &
transistor . : for
(2) The output current in a field effect (2) &y gifoes § T
transistor is controlled by an electric faera & gw it g @
field & R oh
(3) It has very high input impedance 3) ] 980§ &
(4) Itis not thermally stable 4 T8 o¥E Wl A8 g §
06- ¢ Page 14 of 32
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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 7 _J °T

M) o
@)

(3) 15v

@

a‘rgﬁqaaﬁaaﬁzﬁaﬁaﬂaﬁaqﬁnﬁm

T B QI DY AgRT A G A —

(1) TN Fenm &) fOur 9 st B
gl

(2) 9bF Her @ e F 9 2R 2

3) g wen B fem 7 i 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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Which of the following is not the characteristic ~ 70.
of “Mature morality”?
(1) Pay attention on self and others
feelings

70.

(2) Pay attention on facts of situation and
its results

(3) Discipline of natural consequences

(4) Development of moral principles and
ability to modity it

71. A small charged spherical shell of radius 1em  71.
is at potential of 30V. The electrostatic energy

of the shell is -
(1) 10707 (2) 5x%x107°7
3) 5x10719g 4 107°31

72. A particle is fired straight upward from Earth’s  72.
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

73. A horizontal spring has a spring constant of 73.
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) 4.41 mfs (2) 039 m/s
(3) 0.56 m/s @ 3:92m/s

74. Which of the following concept is not related  74.
with classical conditioning?
(1) Extension
(2) Spontaneous recovery
(3) Stimulus generalisation
(4) Stimulus discrimination

75. According to the nuclear shell model, the 75.

ground state spin and parity of 1;0 is -
1) (§)+ ) (g)_
2
3 (§)+ @ (g)_
2

e § 9 o= aRuga Afiear &
e =1 87
(1) I 9 8 RN B UEERl R
& T .
2) Rufty G4 Tei ok 591 aRomi
TR & QT
(3) rplcres TROTAT ST ST
@ e RgrFal & B ok 5 e
GIMEF Y AR
1 cm B30T &7 T% BieT A el Bier
30V & @ W 2| P @ 9Ea Wi
Foll & —
(1) 107197 (2 5x107%)
(3) 5x107107 4 107°]
Tgh DU gedl B Hag | A SN ST
=TSl i ST ATel ¥ U & & | g gedt
@ e R B A gl B W 9 W
fepaH $as & —

(1) R/A (2) R/3

(3 R2 4 3R

ve dfte e @1 R MEdis 14.7 Nm
g1 300 gm SEENE & e fuvs R 9@
SiredY 8 cm I favenfug foar wmar 21 1
¥ 915 Uvg @ vig far o 21 favs
T SMShas o § —

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

(3) 0.56 m/s @) 3.92m/s
efofeg 4 9 @99 99w ISE
IFEE W Wi T8 87

1 frEr

(@ w@Erids g ik

(3) SETH GERIER

@) <SEuT fAwdieer

TSI BIer (shell) e & AR, GO
B el JfARRN THUT Ua WHAT B —

D (5)* @) (g)“
€)) é)* C) @)“

e 10y
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76.

77.

78.

79.

Which of the following is not a merit of 76.
co-operative learning?
(1) Itis a learner 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)= 2 ¢, )+ £6, ()
Where ¢1 and ¢z are Eigen functions with
corresponding Eigen values —2eV and —leV.

The energy of the particle in the state ¥’ is -

3 "2—34- eV “ 3—?’3 eV

Figure shows N molecules of an ideal gas in 78.
initial equilibrivm 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

. N
volume V say) contains > 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 ="Zero (2) AS = NkIn2
(3) AS=2Nkin2 ) Ag-=— Nkln2

T2
Pressure depends on distance as — 79.
_a oz
P=3 EXp( )

where o and P are constants, z is distance, k is
Boltzmann constant and 0 is temperature. The
dimensions of [ are -

(D M°LOT?  wM'riT!

3) M°L?T° @ M!LIT?

ffaRea & P=ar Teer iR &1 o

SER-14

(1) I5 AfrHEEal dRea SUFH ©

(2) 39 ufhar 9 mAUE BT W HHd
SR

(3) =9 ulsar § el # wawe s
B -5 B |

@ w9 upw A fenfRl @ g@
yfereet fRG, AfNRTeTE araraRoT
T FeT H fHerar 21

)= 2 ¢, (0+ 26, (x) g R s

TRl ) Td" Y, AEIAT A —2eV T —~1eV &
A TSI Bold B ARl ¥ F F B
Fol &

W ey 2 -2eV

3) :3_4 eV @ =36y

25
%WWW%NWﬁGﬁ%
% qied gRT 0 S e $ 9 g
aT F 8, O URRIS ArrERe i @ g9idr
2| afe g @i fEar -an 8, @ 99 e
FFarT # ugadt § e Sfda: yu U W
BT A SR f ¥ Al 2 apii| o™
W% IEHE ([FF UG BT AFTT V) A

—ﬂ%lwﬁmtﬁmwﬁﬁqﬁaﬁﬁ

%—{NH@)EH@T%W%WW%W
I B}

qied
. . l
v L e

(1) AS=Zero  (2) AS=Nkin2
(3) AS=2Nkin2 (4 pg—NKn2

2
a[ g8 W 59 UHR AR wear & -
el o< B Prrcties €, 2 1 8 k dieea
fradie & oM o T 81 Bl faET § —

1) M°LOT®
(3) M°L2T°

2 M!'LIT?
4 MILIT?
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80. Who was the propounder of Concept 80. YT SUAST UTHE P Wgdd DI A7
Attainment Model?
(1) Richard Suchman 1) Ra< =
(2) Jerome S. Bruner (2) SRW gE. g
(3) David Ausubel (3) SRe aREa
(4) B. Massialas and Cox @ 4. JRjEte W Baw
81. The maximum binary count of a 5 bit counter 81. Ud 5 f§¢ (bit) TR (FS<R) &1 ARFHTH
is equal to which of the following decimal R e (ST wrew) refaim
number? TIMA Pl A 9 fhad o 87
1) 41 2 31 ® 41 2 31
3 51 @) 19 3 51 4 19
82. The displacement of an object oscillating ona 82, TF T W Te =l fbdl avg o
spring is given by x(t) =¢km cos(@t+0). If the eI x(t) = X, cos(®t+¢) 3w wimr £
object is initially displadedrin the negative x e gRY § 9] RoTed x f&em # faenfg
direction and given a negauve initial velocity, & TT 39 FUNcHSG URME T & 7y &,
then the phase constant ¢fs between - a1 Pert s ¢ B, T wea?
(1) 0and>rad (2 = and7rad M ower Zrad @ Iwenmrd
@) randZrad @ Zandnrad @ rerZad @ I wrand
83. A 0.6 pm thick sample of GaAs is illuminated 83. GaAs @ 0.46 pm HicR & To yREs W
with a monochromatic light of photon energy BicH Soll hy = 2 €V 6T UHhauil F&HTe
hv = 2 eV. The absorption coefficient o is sirufad 2 ) sy T o, Sx10° cm!g]
5x10* cm. The power incident on the sample yREe W i wifed 10 mW 2 gfes
is 10 mW. The total energy absorbed by the ¢ BN ufodies ST Sl (O/s) B (fe=m
sample per second (J/s) is (Given e 23 =(.1) - T ¥e23=01) —
(1) 102 (2) 9X10-3 5 ) 102 " (2) ox103
(3) 10-3 (4) SX].O-3 (3) 10—3 (4) 5X10-3
84. A particle moving along the x axis is acted 84. x & & IARY IFH & TT W TH
upon by a single force F= Foe™ where Fyand k Thel 9o1 F= Foe™ BRior! € Wil Fo a2k
are constants. The particle is released from rest e 2 o x=0R RE J g fan
at x =0. It will attain a2 maximum kinetic energy SIIeT & | S99 81T Ui 2w ad <ot Swr
of - BT —
() Folk () kFo (1) Folk @ kFo
(3) Fo/l ek (4) kek Fo (3) F{}/ek (4) kek Fo
85. For a light beam supported at its two ends and ~ 85. UF B &S ol RRI UR omnfa (feen) wor
loaded at the middle point O with a weight W, o T GO RWAIRIGRg & &
the depression of the middle point is given by e 975 @1 qaE 39 UeR B W
(where symbols have their usual meanings) - & (\—ﬁ‘f Thdl & waferd arel g) —
M 5= W2 @ 5= M) 5w @) 5o W3
@ é:L‘;‘g @ i;*z;lg " 48 Yig EZ Vig
8=~Y-I—;- 8= oYL, 3) 5_";’:' @) 5_%
86. Identify the correct expression- (symbols 86. el de- (EEIEI?E) B GEEM DTG — (Hhal
having their usual meanings) D TaEfera aref )
) Cv=i @ = M == @) CP__I‘R_
rR R
3 Cy = 4 Cp = —y 3) Cy = ;-_Ri 4 Cp = r§1
06- & Page 18 of 32
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87.

88.

‘89,

90.

91.

Which particle will have anti-symmetric wave
functions?

(1) Meson

(2) Photon

(3) Higgs Boson

(4) Quark

Value of the reduced mass of the system of
electron and proton in a hydrogen atom will be
closer to mass of -

(1) electron

(2) proton

(3) hydrogen atom

(4) hydrogen molecule

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

. - 3V—
() it decreases with distance as E = rzm
and is radially outward. (where r is in

meter)
6V-m
1-2
and is radially outward. (where r is in
meter)
(3) E =300V/m and is radially outward.

(4) More information is needed to

determine E.

(2) it decreases with distance as E =

The relative magnetic permeability of a type-I

superconductor is -

(1) Zero @ 1

3 L @ L
2n 4

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

(1) 1942 (2) 1950

3) 1956 4) 1986

Larmor frequency for proton is given by -
(symbols have their usual meaning)

Z1pzB 2 B
1) V, = "+ 2 V= _";}_
3 — PpzB 4 — bpzB
3 v, =2 C)) Vp = ez

8.

88.

89.

90.

91.

92.

fra wor & o) ufega9a TR B 87

1 F=EE

2 A

3) f&w §E=

4) @D

TEROE T # Felggid &R UleH &
o & R sEE &1 99 feae
TAM b AP BRI BIN?

(1) s

(2) wWe

(3) TR G

@

THedl § o= B aﬁ?ﬁaﬁ?%‘l
(@gl r Hiex 4 B)

@ 7z 90 & WRIE="_"3 IgER

Hedl & oo BPoud: 9ex @) 3R 81
(@Ef r Hex 7 B)

(3) E=300V/m & e f3oua: sex &t
3R B

@ E 3d o & g &R oilte g
)i

ged-1 Afd s B OANES TEHE

URITRICT B8R & —

M TI @ 1

&) Zi @ i
O Gd Hyuor &I gfar A "\T’Fﬂ qd {9y
fIsm wss &1 WANT e Fe gal?

(1) 1942 (2 1950

(3) 1956 4 1986
u‘rdrrr & fo1g AR Mgy 56 W, €1 it

~ (Gabell & yafera 3t §)
(1) Vv, = ZL;E @ vy = .2"_;3.*3
@ v = ";_;B @ vy = L‘%
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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 65pm. The relationship between
temperature of A (Ta) and temperature of B
(Tm) is -

(1) Ta=2Te

(2) Te=2Ta

(3) Te=2'Ta

4) Ta=2Ts
At what temperature T 'is the specific heat
capacity due to free election gas in copper
equal to 10% of that due fo 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)}?

(D 498x10°K

2) 35x10°K

(3) 300K

(4) Insufficient information as Fermi

temperature Ty for copper is not given

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

(Given Cy = 4UF, Cz = 2uF and C3 = 1yF)
11
l‘— "CZ
¢ g
G
100V
1 132 HC 2) 3—30 T
3) -9%9 pe (4) i%:—o lC

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 -

W(x)
C
0
0 L
“ 1 3
)] = @ %
() I @ =2
E L

GET IT ON
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93, TP < fUTs A I S fafpor § afean
Fal 130pm TS W U BT 81§
T fivs B ¥ ow fafexer 4 afteeaw
Sl 65um T TR Ui Bl 81 A B
9 (Ta) TG B & O (Tp) & T8 TH
g — ;
(1) Ta=2Ts .7
(2) Ts=2Ta
(3) Tp=2'Ta
(4) Ta=2'Ts
94. {9 I R d9 & 7 goa saggE D
oo fAftre SwT See RNl & BRET
fakre o1 @ 10% 2] (R & 99 &
fore wAl Wil Bp = 7.06 eV | diceomH
, e k= 8.62 x 107 eV/K TN T >> Bp
(g am))?
M) 498x10°K
) 35x10°K
(3) 300K
@) v I e W e faw i
. O Tr TR T o g
95, i RYy fF # daRa € anaw &

(fr @1 & Ci = 4uF, C2 = 2uF @
Cs = 1pF)
11
F_ llCz
i ’—'él e
CH,‘
N 100V .
D lgguc 2) '3$IIC
3 “%Guc L@ %(Epc

96. T [P s x=0TAM x=L B TS
®F # GIfFa & & forg o’ B o1 g3
2 39 ®©IF $ 9E% GO oM 9 2
Frodaie C &1 99 W 39 99T Bed @l
TG FT §, 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+ 1 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. SIEG] Eﬁﬁﬁ*ﬂﬂ’ foer o3| U Tl 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 &) —
1 E @ E nH E @ =
2hv " hv 21 hv
(3) 2E @ E 3 2£ @ E
hv 4hv 4hv

100. Total electromagnetic power radiated by an 100. & SeeE e fRyg 9 ¢ B & &
oscillating electric dipole through a sphere of el # fAfSRT ga e geom afm
radius ‘r’ varies as - gRafda Sl & —

1) 1
2 = 1
z Q) S & sIgER
@ 2 oy
o I f radi OV 3P e A
(4) Independent of radiusr ) ﬁIG’JT - TR PP T 3

101. The Si transistor of figure has B = 50 and 101. fiF & Si (Riferim) gifSreex & v B =50
negligible leakage current. Let Voc = 18 V, TAT &ROT IR 9T § | AFF Vee = 18V,
Vee = 4V, Rg =200 Q and Rc = 4 kQ. The Vee=4V, RE 200 QAT Rc=4kQ 8| Rp
value of Rg so that Ico = 2 mA, is— BT AF o RI% Ieg=2mA 2, 8 —

g Vi
@) 783kQ (2) 723kQ M) 783kQ 2) 723k
3 1000 4) 2kQ 3 1000 @ 2kQ
102. Which of the following relation is not true? 102. /= & P19 91 &y 98 T8 87
1 L hje 2 — —hee 1 L hie 2 _ ~hge
@ hyp = 1+hge @ hy, = 1+hge @ hyp = 1+hg, @ hy, = 1+hge
3 hie hre 4 _ hoe 3 hie Bre 4 _ hge
® By 1+hg, @ hop = 1+hge @) hyy, = 1+hge @) Bop = 1+hge
06- & Page 21 of 32
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103.

104.

105.

106.

107.

247

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

(D X

Ctotal =

n[; §
A
2 Ototal = ;;1'-:

22T
3 Ototal = E

A% Ig
@ Ototal = 4_;[ T ir
Differential form of Maﬁwell’s modification of
Ampere’s law is - 16
(1) VXE= :.a._B_ s

at Pl

@ yxB=7+2F%
3) v.B =
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 -

1) 9.0 2 99

3) 9 4) 99
A solid with Face Centred Cubic (FCC)
structure is probed by x-rays of wavelength .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) 04nm

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 moving in a circular
path of radius 1o is given by -

i

K (K+ mp c?)

1) B=

ecry

K (K-+ 2mg c?)

i

2) B=

£CIp -

K (K+ mgc2)

i

3) B=

2ecry

2 [K (K4 2mg ¢2)

i

4 B=

€CIg

163.

104.

105.

106.

107.

e e o, agae Sul @ WEvE|
yapl (RUF) In= 0% Th 9N I8E R
MR B | Fo FIc &4 59 ISR faar Sl
T (Hadl o vafera e §) -

A2 t
@) Oiotal = T I
;LZ
@) Ototal = — r p
. A2 r
3) Ototal = o I'_s
@ Ototal = 1—2 Is
4w T
UfaRR ® fam & Aeade GeEE B STgdhal
w8 — .
-, 1)
@ Vx B =228
at
@ gxiiojiD
at
@ VvEBE=0
4 V.D=p

10% FOTHd A9 ¥ IR U6 YaEid
B GArd] fIeueT 10% 9 1% X8 SRl 2]

TeRiF o Gell urer afey & —
a 9.9 2 99
3 90 @ 99

TP 3 T fbeed Ao Bad Biad
TERT (FCC) 8 @7 0.2 nm oNwasd &Y
x fpeoll N1 awor fsar W wEr
(2,0,0) 9 fRe @ 9ot pRearnfbe aa
P U 30°F I BT R YUH Pife Pl
aaw Sfeass Ui 8IaT 1 Usie siftser
FT AMY (A=) & —

(1) 02nm

2) 0.4nm

3) 0.1nm

@) ST I

TP Ui R=pig # n B & gumer
T9] TR Tcl & ORM TN me® U Bl
@ forg Juails &9 B qern Wt weil K &
g 39 UK far S § —

}K (K+ mgc?)

@ B= ‘K (K+ 2mg c?)
ecry
K (K+mgc?)
@ B= 2 K (K+ 2mg c2)

ecrg
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108. Which of the following physical quantities is 108.

invariant under Galilean Transformation?

ey
3)

109. Light of wavelength 200 nm is incident on two 109,

Velocity (2) Moinentum
Kinetic energy (4) Length

metals A and B whose work functions are
respectively 3eV and 5eV. Which of the metals
will emit photoelectrons?

1)
(2)
3)
@)

110. A particle moves with constant speed around 110.

Only A

Only B

Both Aand B
Neither A nor B

the circle shown. When it is at point A its
coordinates are X =0, y = 3m and its velocityis
(6m/s) I. When it is at point B its velocity and
accelerations are respectively -

8]
@
3)
C)

111. Force F acting on a body moving in a straight 111.

y

4

Al
T~

s 1 \\

4
——l-—4——d4=»X
B 6* 7

AN 4

~d.-
1

(-6m/s) T and (12m/s?) 1
(6m/s) 1 and (-12m/s?) 1
(6m/s) § and (12m/s?) 1
(6m/s) § and zero

line varies with velocity ‘v’ of the body as

F= —, where k is constant. The work done by

the force in time ‘¢’ is proportional to -

(1)
3
112. Who

Vi @ ¢
2 @ ¢
stated that “Educational Psychology is 112.

that branch of Psychology which deals with
Teaching and Learning™?

(1)
(2)
&)
)

113. The formation of depletion region in a P~-N 113,

Skinner

James Draver
E.L. Thorndike
Crow & Crow

junction is due to -

)
)
3
@

drift of holes

diffusion of charge carrier
transport of impurity ions
drift of electrons

1 4 9 oF W sdite <t Al

FUFORY B I R YEdT 27
(@) 9T 2 T
@) RS Sl @ azns‘

a1 orgeil A U9 B, R9aT sRiGas meen
3eV Ud 5eV & TR 200 nm BT FH1el 3T
‘sﬁﬁT %l P W R BIEgae Seafoi

(1) %aaA ‘
(2) ®aAB

3) aﬁq’rqurB

@ TAATEB

TH HU USRI 99 W Fud e 9 =ea
81 o9 I5 g A W & 79 9o s
x=0, y=3m & TN STBT T (6m/s) i & &9
g%‘ﬁﬁBw%,méﬂ‘quW:

' \
o = =} -
5 6* 4=> %

\__I’/
1
@) (-6m/s) TR (12nv/s?)
(2) (6m/s) 1T (-12m/s?)
(3) (6my/s) ] TR (12m/s?) 1
@) (6m/s)§TrRaT I
Al v # feeha v fivs W srikd 99
F, g & 37 v& Wor F=1 % agar

GO €, amquﬁﬁ'qﬁrcﬁ%ltwﬁ
91 gRT {3 147 SR SOy § —

M vi=w 2 t&

@3) 3235 @ %

98 9NET & W 9 iR Rram @ ufear
BT T BT &7

@D PR

(2) SN FR g

3) I UFSEd

@ W w
g-Nwi%rfrmaﬁa%ﬁﬂhzmw
1) Dl PT YA

(2) Y TED BT AR

(3 Yl ol o7 uRasw

4) SISl BT UeE
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114. In the circuit of figure, Va = 4 V, Ix = 2A,

R1=2€Q and Rz = 3Q, the Thevenin equivalent
voltage and Thevenin equivalent resistance for
the network to the left of terminal$ 1, 2 are
respectively —

114.

GET IT ON
Google Play

R @ RUY &, Va=4V,1a=24, R, =20,
TA Ry =3Q, 8 97 & oy <ffi=al 19 2
B 9% R e i dieedl qell ged
Qﬂﬁﬂqﬁ?‘rﬂm g - "

@) 4V,7Q k . i

1 4v,7Q i) (381
@ 8V,5Q : g; z\‘,’ o
G) 4v, 50 y @ aifiss m S A R o e ¥
{4) Desired values cannot be determined & <& R
as values of Rg and V5 are not given il gi Vg T Re ® AF
115. Which of the followinf is not the basic 115. ﬁqﬁf@'ﬁ A 9 Pl orgeR WEl
assumption of computer assisted instruction? TSI DI el AT & 87 Bl
() Instruction for a number of learners at 1) T & T ) MG [eniat @
a time. U Ry EEISECaS1E!
(2) Automaiic recording of the learner’s 2) frenfR @ iy o @a &
performance. [Qa“iﬁ.” g‘fﬁ BT |
(3) Variety in the use of methods and (3) TR v gl B ugeT §
techniques. IE” Tercll Iﬁ —_—
(4) Variation in teaching-learning process. @) a |
136. A clostd Gaussian surface consisting of a 116. TF §8 TSRET Wi R e o
hemisphere and a circular disc of radius R is ECIURE] @ ¥ ¥ 2T gu e
placed in a uniform electric field E as shown in e S Ed sty R ;mﬁfa
ﬁgure.’The'ﬂux of electric field vector coming g‘*l STl B IHPR Gdg o faem &3
out of the curved surface of the hemisphere is — gfewr &7 frfa tf?'rcm T
(), s 2 ¥ p2g (1) wRE
(3) mRZE 4 4TR2E 3) anzE @) zfnRZE
117. For a particle undergoing Brownian motion, 117. sS4 WY B¢ Ol & W @ <& 99
the force acting on it is a, rapidly fluctuating T BT e STaaT Bl TII el
function of time. For such a particle the time BT &) 0 B @ frw wfdsdr I;(V £)
dependencé of probablhty P(v,t) which '
G tUR POIBI FT v T v+dv & Ael
represents the probability of particle having B @ Wl s @ SR
velocity between v and v + dv at any time ‘t’ is % | [ PR
given by - o STRAT & —
(1) Maxwell-Boltzmann distribution 1) HEEda— dlecadr R ?élf
(2) Fokker-Planck equation (2) BER-H T Y
(3) Wiener theorem (3) USRI Y ‘
* (4) Liouville’s theorem @) G W 9§
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118.- A clear sheet of polaroid is placed ontop of 2 118. T® B {aH @reRiEe) e &b &
! similar sheet so that their polarising axes make g WMe W W B P gI0T I WRER
- a'ﬁ,angle of 30° with each other. The ratio of the 30° T HIUT 997 V8 B | ﬁﬂﬁ HehTI[ diedr
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 &, @@ engie
o <Eigen values ) are - A A Breonst .
ay 3,8 ¢ (2) 6,4 @) 3,8 b (2) 654
. @ 5 -1 @ -1,-3 @ 5~ @ -1, -3
120. If the error in the measurement of the volume 120. i< & T AAT B AT H qe 6%
. of a sphere is 6%, then the error in the T O e TN dEnd B A ¥ e
measurement of its surface area will be - BRTT —
@) V% 2 4% O V6% @ 4%
@) 3% @ 2% 3 3% @ 2%
121. The following Poisson bracket with ‘a’ and ‘b’ 121. 3fX a X b Fuaie 2, @ FfoRaa wrat
as constants is equal to - sBE BT AF 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. & o & forg fRgor Hey —
E (k)= oy kZ+ay K2+ ag kZ where a1, oz, 03 E (k)= ay k3+0p kK24 a3 kZ § 1331 o &
, - W o, 0, 03 TP B | 39 O B forg
are constants. The effective mass tensor in & _
cix form is ! Tl S uieEr (@R) Afga w9 # g9
matrx Om‘l‘s i THR foar o & —
@ [—— 1
S 0 0 1) o 0 0
2 2 1
h%| 0 20 h2| O E 0
2 "
< 0 0 o= 0 0
@ 20, 0 O @) 2¢, 0 0
W20 Z2a, O B2l 0 20, O ]
' 1 L 0 0 2a3 0 0 2“3
@ [ 0 0 @ [ou 0 0
1 .
=0 @« 0 H5|O o O]
g 0 0 o3 0 0 og
@ [ 0 0 @ [= 0 o
ay oy
2lg L ¢ 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. UH WA ¥, {6 WX 98 § <cdl T BIST
from a rubber band and oscillating, has a period =iTep BTeTT PR <8 & T SaadIaT 125 &
zf 125 band fth'z mfplzltzgte (t)lfr OSCIHE_’U‘?H GIT Bt T T TPl @ TeE 2
ecreases by a factor o er three periods. ‘ . : o :
The estimated value of quality factor Q of this @ Lo -\q e 1 @ fo
system is - BEEGI IOt (Q) BT Gﬂfl_qllelﬁ e B —
1) 0.69 @ 13 I 0.69 2) 13
3) 100 @ 1300 (3) 100 4 1300
124. Statement-A The efficiency of a Carnot 124, FF—-A TEH HMI gol I G& AT al
engine'¢an be increased by -
either raising the SR BT T4 Tr 96THR
tempefafliife T1 of hot HIaT S HWIER FF A T
reservoj-i_f or lowering the _
temperatiire T2 of the cold HETHR, g% 1 Tl &
Teservoir B .
. —B . .
Statement-B  When the temperature of the 1 T ISR P AT AT |
hot reservoir is increased by FSIIT ST &, °1 Bl 3919 Bl
AT, efficiency of Carnot r S R
engine is more compared to SERT S WX Bl
the case when the cold gl & i & owRm @1
reservoir temperature  is »
decreased by AT. qIT AT ¥ ECRIT S |
(1) Both statements A and B are correct (1) ®o AT B T & <% &
(2) The statement A is correct but B is B
wrong 2 @7 AEE B fhg B T @
(3) The statement A is wrong but B is @) THATTCGERFgBEEE -
correct i R & s
(4) Both statements A and B are wrong (@) T ATB Teid
125. A plate with height ‘b’ is cut from a thin metal 125, TS GHIM O $I UF Jaell gIka® aex 9
sheet with uniform mass density, as shown in h $4OE ¥ e wic el 5 & o P
figure. The lower (curved) boundary of the o o sl T & wie & el (@)
plate is defined by y = 2x% The centre of mass IR y = 2x2 @ 9T B e B
of the plate is located at — T B I SRy € —
¥
y
== =
[ X =
1 x=0,y=0 1) x=0,y=0
h
@ x=0,y=2 @ x=0,y=%
@) x=0,y=:h @) x=0,y=3h
(4) Insufficient information @ AT LeEll
126. For an atom in the state %ds; , the Lande 126. UF TRHIT ST 2dsp 3T H B, B oY oS
g — factor is - SH—ToTi® & —
(1 1.75 @) 188 @ 175 (2) 1.88
(3 1.20 @ 145 3 120 @ 145
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127. Which of the following pair is not the type of 127.

freafafag 4 4 o g@ e @1

constructivism? YR TE 87
(1) Cognitive - Social (1) \AFE - qMEieTe
constructivism constructivism EIEGEIE IGIEREIE
(2) Affective - Psychomotor (2) HERAS - "fcharces
constructivism constructivism ﬁﬁjﬁ—qﬁ
(3) Social - Radical (3) GGG - Fd
constructivism constructivism frfiqare K Ffaare
(4) Radical - Cognitive 7)) %@W _ W
f constructivism constructivism ’ ﬁﬁ?ﬁlﬁ ﬁﬁfﬂﬂﬁ'
128. At the interface between one linear dielectric 128, T& Y@@ q?ﬁgﬁ T TN Y& GEd
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, ST 96ar & OfF
permittivity) - (e Tl & waifa 8) -
- ) .
€ E,
E
@ cano, e M e, _ [ 2 =8_s
tand, = tan@, €1 E‘—B'; = 5_1 tan, - =
() == tany _ [ @ =0 _s @) we,_ G
tand; & tand; 4l e tan®; e ) m = ;z—
129. Which of the following is not the Indirect 129. F=fdiRew ¥ ¥ ST TR & 9T
methods of achieving adjustment? H B T Ry a8 &
(1) Repression (2) Withdrawl 1) T (2 uaEH
(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 ey fAeer 99 & e favm 4
rocket’s engine is to be fired for a certain 2 | doc BT 99 FS 9T RIS B S
interval. What must be the ratio of initial to the (=retTan) ST B TI%E’ D URMNT T B
final mass of the rocket if the rocket’s speed faH serE Q 7 2T =Ry gl
relative to the inertial frame is equal to 2.0 Afde P Td™ 5 & e =G
times of exhaust speed? FYSBTYT = 9 2 T 04
@ 1 @M 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 TSB! GO RIS St —
(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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In Stern — Gerlach experiment, a beam of silver
atoms (each of mass mg) 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 enters 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__ 4mpm,Azv? (2) dB _ 2mpme Az V2
dz~ eh(Ax)? = dz | eh(ax)?

(3) dB_ mgmeAzvi  (4) dB _ mqme Az V2
dz 2eh (Ax)Z ~ dz  4eh (Ax)?

A charge ‘q’ enters in‘an ‘region of uniform
magnetic field B with a velocity (41 — 7)) m/s
and experiences a force (58— Cj)} N. The value
of Cis -

a1 1o
(2) 23_0
7
(3) ¥
5
(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 @) 1575

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 _TI In2 2 ._ mni3
W 2In13 @ =T
3 t=Tihi3 @ =T
n13
The dispersion relation for a piano string can be
2
written as & = = + ak?
k2 1]

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

(2) VP=J_[1+aku
(3) Vp:—-[-akz

© -1

132.

133.

134.

135.

136.

uﬁw%wwﬂmﬁ’r%‘{msﬁﬂﬁ?
B FHHM & T h=h/2n}

(1) dB_ 4mgmeAzv? (2) dB_ 2momedz vZ
dz~ eh{Ax)? dz  eh(Ax)?
(3) dB_ mgme Az v? @ dB _ mgme Az v2
dz~ Zeh{(Ax)? dz_ 4eh(ax)?
U@ A q U@ GAF Gaord 85 B

H (41— 7) m/s D FT § yiIwe B/ 8 a°
(Si—%Cj)N HT g AT BT & C BT
Inq' —

L

@ £

@ &

@ aﬁﬁﬂ%“rﬁmmmmqas

% 99 W8l A Y §)

wmmmﬁmﬁm
FaW 25cm TR B A o9 P B
?gé‘rzoc ,ﬁﬁﬁiﬁmﬁw
(1) 1.50 2 133

3) 1.625 @ 1575

v f¥Anfics TNE A IHe T & R

WWWB#H@HW%H_OW
B &1 Bls O Tifte wEl £ fbdl &9 t R B
B G BT A B G § SFUE 0.3 T
9, t BT A9 59 YPR QT T —

) t=Ilnz 2) t=Tln‘1.3
2In13 In2

(3) t=TIn13 @) t_ll;s

foely Rt R @& forg R wey

‘;{’—f=—+ak2ﬁﬁmwm% STEf o

wmmm%laﬁﬁwﬁﬁaﬁﬁ

A B I GE 27 (T Vp Hell I § Haiid

T qd Vg W9E 97 9§ 9 8) —

(A1) Ve, A¥ET TR 9T T

2)

vp=\“1+M

G vp=- + ak?
@

_akfp

VPJ_ [ 2:;
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137. The magnetic flux'throiagh a coil of resistance 137. 5 Q WRRM @ & @Hused), Rra@dT o
5 Q placed with its plane perpendicular to a THHTGT TEO &3 § aFaq 8, § o
uniform. magnetic field -varies with time ' el TEDHIT Hold GA7G t (FPHvs H) & grr
(in. seconds). as =232 +5t+7) d=2t3+5t+7) FERR @ ooy
milliwéber. The induced current in the coil at A 2] t= 5 YwvE | FHusr F IR
t=>5sis - " b SNT % . -

1) 15.5mA 2 31mA ) 15.5mA @ 31mA
(3) 155mA “4) Zero 3) 155mA @ I

138. A certain atom has six electrons in the 3d level. 138, el wwam] f9y 4 3d wR ¥ © gelag™
What is the maximum possible total m; for the 2] 39 B ToagMl © v ey Hweg
six electrons and what is the total -m; in that Fel my TAT S AT § @l ms HHI T
configuration, respectively? g7 5

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

139. A particle of rest mass mg and relat1v1st1c speed 139. fIRM TEHEM my AT IS Fd v &
v collides with a statlonary particle of mass M TP FOT M T b TH ReR $o7 § ey
and sticks to it. What is the fifial'speed of the P & TR ERRI P e #) YT P

T AT AT T BY
. 1
composite particle? { Herey = ——} . 1
: VvI-v¥/c? BTy = Tiva
1) XYmov ‘ ymgv
O T 1 =
2) _Ymov ymov :
@ ymg+M @) m *
3) _YMov ymgv -
®) mo+yM 3 mo+(;M
(4) Insufficient data @ I SChll

140. Which .of the following is the third step 140. IFRUHS WONRl SUFH & WM waeh
involved-in. system: approach to instructional RT giu AefafRag § § $iar 27
system? e} =t

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

{2) Designing and developing the (2) SFSIERAF YOG BI ATBTeud
instructional system g faepia o

3) P;e-as_sessmernt of student éntering 3) f=erl ® ufafc @asr <1 -
behaviour o QA AN

(4) Improvement of the system @ T SR

141. The least cut-off fieql_lqncy of TEma waves for 141. 5 cm X 4 cm QAR & U6 MIAHR =T
a rectangular wave guide of dimensions oI (aaTngtc,r) % foI¢ TE ., T} Bt _LATH
S5cmXx4cmis- 3o AgRT & —

(1) 3GHz (2) 3MHz 1) 3GHz (2) 3MHz
(3) 3kHz r (4) 15MHz (3) 3kHz (4) 1.5MHz
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142. Which of the following is a feature of Advance

142. F=faRea ¥ 9 o9 3w dee ufdam

Organizer Model of Teaching? 31 Tdyar &7

(1) This model is specifically designed to 1)  IE UAE FEISTE R @ @ $
teach students to explore social issues. IS IR EeT 9 <l £

(2) In this model after exploring the ¢ (2) =9 AN F T B S @
problem, Hypothesis is framed. e UREIHT IR STRT &1

(3) Base of this model is meaningful (3) T UREE FT SR i wfes
verbal learning and purpose of this SR & T 39 UREE B e
model is to strengthen the present sfrTEdt @ El?fFrFf HSTTE
cognitive structure of learner. i FET|

@ Collectiqn of factsi to verify the @ Hﬁwﬁ' Hf\“%c”gg':ﬁ o T
hypothesis.

y THTaTT e |

143. In the Yukawa Meson theory of nuclear force, 143. TSR Il & oAy F4 Rigra § ggi-
the potential for the nuclear force between Td WIS ® 98T AiNey 9 @ forw favg
neutron & proton is assumed as - AT ST © —

(1 et (2 * 2™ 1 AT 2 e~
% 2 M) g @ _p

3) —Ar 4) —ar , ar2 _M.z
_gzer ( _gzerg (3) gze r ) —g?

144. The magnitude of the magnetic field at a 144, {F &9 € AR P 35A ﬁg’ﬂ T
perpendicular distance of 20cm from a long iR & @ § S99 20cm dHad g ™R
straight wire carrying a current of 35A is given Rera fo=lt ﬁg _ ﬂ-srerﬂ'e:[ &85 &1 gfRHmer
by - BNIT —

1) 25x10°T (@) 50x10°T M 25x105T () 50x10°T
3) 75%x10°T 4 6.0x10°T (3) 75x10°T @ 60x105T

145. Landau free energy function is defined as - 145. des IH O Bad 59 YPR URHEING
(here € is order parameter and other symbols far ST ® [¥E e SAGTIT el (3l
have their usual meanings) RMeR) & T S Hadl © yaEfer i

D F(En=UE17) ko) 1_

2 FLEenD=U(1—10(E17 (2) Foe.n =g v - kr§ €

@) Fi(e 9=U 1) +10 &) (3) FL(e, )= U (g, 7) — 70 (g, )

@ FLE 1)=UE1+kt0(E 7 @) FrEn=UEn+10ET7)
@4 FoE1)=U(E71) +kto(E1)

146. The extension versus load graph for a wire of 146. L Ta§ W.r B0 & @ IR & o
length ‘L’ and radius ‘r’ is a straight line IR 9999 R T Ao g § TRa @
passing through the origin as shown in figure. W W7 & o & = § gutar & 21
The slope of this line is tan®. From this graph, S UT6 BT Sl tand IS IUB HOR &
the Young’s modulus Y of the material of wire qa-[gj W I Y S B § form
can be calculated using the formula — qrer wE = 2 -

=
2
E E
i lé
Load
1 L 2 __ Ltan€
23; - ﬂ:';tang i4) - T[t.rz 1) Y= nrzi‘;ne (2) Y= Lt‘:‘e
nrétan —__ o
Y L ) Y= 21r tan 3) Y= m'z_tane_ (4) Y= ;Etane
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147. Consider a cubic crystal, for it the Miller 147. U% & Wloid (RAe b)) W AR o,

indices for a plane parallel to y-axis and 5@ o) y-31e7 3R 2317 B FAMR ol
z-axis are - @ R e Qs B —
1 ©O11) 2y (101 1 ©11) @ @aon
3 100 @ (q10 3) 100 @ Q10
148. A full wave rectifier with a load resistance RL 148, T& Pof TR ReaR) ! Ry @€ iRy &
is connected in series with a inductor filter of AR WRHE B A Wb fheek & Rl
inductance L. The peak value of applied input SIS Ty 2| faftne dicear &1 BRR A=
voltage is Vu and its angular frequency is o. VM B e ?jmn’fm IMGRT ® g oS 9NT B
The rms value of ac component of the load TR UeF BT JART o (rms) AN
current is given by - a_ (f;}
O Ym 1 Ymbs
2) anL‘W’“ 1 1t1R “ev 1
vz 3w JRf+4mzL2 @ vz 3"m JR§+4m2Lz
3) L2Vm 1
? v Jm ® ‘/if % ’Ri;mzm
@ Livm 1 @ 1 4vg

V2 3m 2 oo ———
RiteiL? vz 3m IRz +w2r2

149. A uniform electric field exists in a region 149. RTRT UFHR BT I =W qrelt &7 wiet &

between two oppositely charged plates. An e U YA AT & SuRerd B U@
electron is released from rest at the surface of SAIGS HONAD I P Tag g fRE
the negatively charged plate and strikes the a9 FRal 97 L g9 w® Rerd Redia wie
surface of the opposite plate distance L away in W At GHI SR THRIET S, 99 (m, e, L
a time At. Then the electric field (in terms of m, TAL & g} ﬁ) ﬁ_ﬂﬁ &7 T TR § e
e, L, At) is given by — ST & —
2Lm Lm 2Lm Lm
W E= e(At)? &= E(At)z ) E= D)2 @ E= e(an)?
Lm m Lm Lm
® E= 2e(At)? @ E= eAt ®) E= 2e(At)? @ E= eAt
150. An AC source with a resistance of 100 Q is 150, & waEd! (AC) & 100 Q GRRE & ey
connected to the primary coil of a transformer TIRTPR i TRIAE gSoll ¥ oS & e
and a resistance R is connected to the T YR R feds ag?aﬁ I SI&T 2| gfe
secondary coil. If the transformer has 500 turns SIIBRAR BT WIS Hsell § 500 B &
in its primary coil and 100 turns in its e el § 100 ™ €, oF RN R
secondary coil, the greatest power will be ¥ Seaaw A Rt 8, gl —
dissipated in resistor R, if -
1) R=0 2) R=025Q (1) R=0 2) R=0250Q
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