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06-

A particle of mass m; moving with a velocity
‘u’ collides with a particle of mass m; at rest.
The angle of scattering ¢ of m; in the lab frame

1s related to the corresponding angle 6 in the

centre of mass frame by the relation

(1 tan = “":m

coshs 4
m,

sin@

(2) tand =

cosPa i
™y

3 ___sin®

tangp = ————
cos®{ 144}
1 m,

4 tand = sin®

cosB| logfy

A Hvdrogen atom is placed in the external
clectnic field of 3x10° V/m. Assuming that the
ncgative charge in the hydrogen atom is
umformly distnibuted 1n the volume of a sphere
of radius 0.5x10 "“m. the distance between its
postuve and negative charges will be -

(1) 26x10"m (2) 1.66x10"°m

3 15x10"°m (4) 45x10"°m

A 0.46 um thick sample of GaAs is illuminated
with 2 monochromatic light of photon energy
bv = 2 V. The absorption coefficient o is
Sx1(r cm  The power incident on the sample
15 10 mW The total energy absorbed by the

sample per second (J/s) is (Givene **=0.1) -
(1 10° 2) 9107

3 10° 4) 52107
Whach of the following is not a visual teaching
(1) Blackboard
(3) Globe 4)
Which of the following statement is incorrect

(2) Posters
Tape recorder

in context of communication?

(1) It is a process to establish mutual

relationship
(2) It is a static process. s
(3) Itis a purposeful process.
(4) In 1t Psycho-social

included.

aspects  are

o an A afqy ®YAT BAL my SAHIA 1 vy,
#v faemaren qrel my S @& gy n
a7 Al B | TN AF A my B gy
F10 ¢ H1 ST Fwg a9 q Hqua g G

ey #
(1 o sin® .
) tand’ (;019¢5f

]
‘2) ) — gin
tdn‘b cosf+ ’—"t

5in®

(3 =
mn(b cowi i 4,':3)

(4) _ sin®
tand) - cosﬂi 1+;""-'f)

Ud ETFETAT 97H) B 3x100 Vim % 4z
faga a1 4 vz sen 2 77 49 g7
BEHIAT THM] F E AET 0.5%10"'m
fBrom @ ma & grmEaa 4 g waE w5 A
faafta 2, 8% o7 vd = A@T B HH
S

1) 2.6x10"m (2) 1.66x10"° m
3) 1.5x10""m (4) 45x10"° m
GaAs & 0.46 ym 91212 % 7% ufazs v
BIEH FHAl hv = 2 eV & UHaY uHTe
Jmaferd 2| FgemIor TNE @, Sx10¢cm & |
gfees 9v amufag #ifF 10 mW 2| afaes
g1 fads=s sgonfaa A1 J/s) 2|
2e?=0.1) -

(1) 107 (2) 9x10°

3) 10° (4) s5x10°
frrifea % | ®19 @ v 573 fEw aed
81 87

(1) #mmug “  (2) TR

(3) vea @79 fratde

fasfafaa 4 @ &5 @ $9- TU9Y & Hed

i oaé qé 27

(1) 7z uraRlas dag wnfdq 73 $
v gfdar 2|

(2) ue fege uftem 2

(3) 7e Itwyyel gfem 2

(4) zad w-AtAas og waafa
21q &
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6. Which of : R
0 " h Ot the following i o feature of Advance 6, Friferfa A A o
rganizer Model of Teaching? Ao R? @t
(D This model i< ' '_.nk ik W-"mfamsgﬁiﬁ ®
todel is specitically designed to (1 a& Hie ¢ & iy
2 ‘ach students 10 explore social issues. arq Rl el
) | T
( In this model after exploring  the (2) g4 aferirer & ?ﬁ!f@\—ﬂ ”
3 problem, Hypothesis is framed. are uR&IT il i 2
"*- ). Base of thic model s meaningful (3) gyl 1 SR i
verbal leaming and purpose of this arfeyrs & den g9 faHr a1 ST
model s 1o strengthen the present aferreel & AT HSATATHAD
cognitive structure of leamer. ST ® worge Jar Bl
@) Collection of fac(t\‘ :\n“:crifv the Q mﬁ 221‘[ Ies"r
‘ hypothesis. — @) ot A e 7
/- /Which of the following is not the characteristic 7. freifoRad # @ @ “aRud Afawar” @1
\\ of “Mature morality™? fadryar &t 27
(1) Pay attention on self and others (1)_ 9% AT 3g ART BT ATaR_IT W)
feelings — e AT
(2)  Pay attention on facts of situation and (2) Refy Geeh demi ¥ 37d gRumEY
its results /q-\r ST T
(3)  Discipline of natural consequences J
3) WiHfad gROMAT &1 SImEA
(4) Development of moral principles and ( 4) A Rigrar @ i ok 599
ability to modify it & el T I
8. In the circuit of figure, VA =4 V, s =24, 8. fRma aRuT #, VAo=4V,1a=2A,R, = 20Q,
Ri =20 and R: = 3Q, the Thevenin equivalent TN Ry =3Q, & WA & forg efif=eii 19 2
voltage and Thevenin equivalent resistance for 3 9 AR qJ J9fq dreedr g q
the network to the left of terminals 1, 2 are Jafe RN BT _
respectively — R ‘ R
K R, | l" WA 1
YWy Y Qq, 1 R;
v /- ; (’L Ry 7 Q'\ Q_'\/\ VA I, Y
A Ry > I |
; o 5y 2
1) 4Vv,70 74 e
» XD 2) 8v,5Q
(2) 8V,5Q 3) 4v,5Q
(4) Desired values cannot be determined RNFH T fy o P §
as values of Rg and Vg are not given U Ve T Ry B el R

9.  Which of the following physical quantities is
invariant under Galiiean Transformation?
(1) Velocity (2) Momentum
(3) Kinetic energy (4) Length

PR B St ey ved) @0
* ) qn “2) i
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10.

11.

13.

of -
a7 Fok 2 kFp  Yo€

~\&
(3) Foe* (4) ke*F e
| P kR g

Force F acting on a body moving in a straight  12.
line vanes with velocity ‘v’ of the body as
F= ? where k is constant. The work done by
the force in time ‘t’ is proportional to - P

(1) Vi 2) t ’fﬂ A

) 2 2
3 G 4) t a aﬁ%
The displacement of an object oscillatingona  13.
spring is given by x(t) = x, cos(wt+¢). If the

fry A qufv 3R, m GaTd b1 Uh B

A icle of mass m shides under the gravity 10, ) _
\\131:::1]: kﬁ;‘ch‘m\\ along the parabolic  path AP el y = ax’ q;; .\Hﬁﬁm g—m ?
y = ax’ as shown in the figure. Here ‘a’ is a aefir fasr enfor @ fohereran 8, W8T a U
constant - A0 o BRRICE 0
2 Y s o 0¥ ant . ot 4 Y
N A A
\ :(\ A\ \ oD ,*’V) '\V'
m \(‘ 5 Vi W ((‘)3
g W U i ¢ m
o / ; | t) X > f"\
) . - - X \ Lk ‘Y‘\ > X
. %
r

The Lagrangian for this particle is given by - L\ g v B forg Aufora & —

(N L= mx?+ mgax?® - - )/ (n L:%m)’(2+mgax2

2 1= > m(1 + 4a’x?) x? - mgax?_/~ 2) =1 m@ + 4a%x?) %* - mg ax”

3 -1 2,2) 32 ' i . 2

L= 1: m(1 + 4a°x?) x? + mgax? " 3 = %m(l + 4a%x?) X% + mg ax
@ |- ;mx‘:‘mgaxs 4 L=lm)’(2-mgax2
A particle moving along the x axis is acted 11. x 3] & gfeer few= Th P WX [P
upon by a single force F= Foe ™ where Fo and k Ul dc1 F= Foe®* BTA®GRT & S8l Fy daATk
arc constanis. The particle is released from rest fradie 21 ®or x =0 R R A Had El
atx =0. It w1ll attain 2 maximum kinetic energy ST B | 39 gRT 9Ted Aferbad wfast ol
a /\4'” A’)‘r‘ arft —

(1) Fo/k 2) kFo

(3) Folek (4) ke*Fo

e Y@ # ferefier v fve i) erika ga
F, fivs & &7 va @ F=2a aiger
oIl &, el k U Agdie &1 ¢ 999§
g gIRT fbar ar w1t warurdt @ —

1D Vs 2 &

3 t¥2w 4 O3

U T W Qe Pt B awg @
faRITTT X(t) = Xm cos(wt+) A 2T ST @ |

object is initially displaced in the negative x K& Yig afe g T FOTHD x e ¥ fvenfyg

direction and given a negative initial velocity, ,j/;
then the phase constant ¢ is between —

(1) 0 and~rad (2) I and 7 rad 1% .

2 2
(3) 7mand ZZrad 4) ‘%andnrad UA()Z)

Z

Y
Pressure depends on distance as — o‘(( ‘:‘(."'\ 14.
u ~uZzZ A
P= 8 exp (T(.e— \(*‘

where « and [ are constants, z 1s distance, k is
Boltzmann constant and 0 is temperature. The

dimensions of [ are -

8 TAT §N ROTHS URMAS 91 Ry way R,
al el fAadics ¢ 8, b wear?
() oqen grad (2) g AT «t rad

3) nﬁ%’ﬂ%" rad 4) 3} AT 1t rad
aTd G0 U g9 YN iR @war &

) P=.Eexp(ﬁ)
VTET a1 B (rcia €, 2 q@ 8, k Qieesmm
Frrcio & qom o ara 2| B at famme ¥ —

1 MULOT (2 M'L'T! (1 MLOT 2) M'L'T!
3) M'L’T’ (4)“‘ ML T 3 MOLT @4 M'L'T
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[ 1S | Which of the following pair is not the type of 15 ﬁﬂfi‘ﬁ ¥
k ,/constructivism? TBR T D - '\’?THTW
- . i ot (n NELN
(D Cognitive Social faﬁ?ﬁm Afiaare
constructivism constructivism Affqare - TAfHATD
(’) \ftee S NQve ) (2) il
2)  Affective Psychomotot Iq Affqare
constructivism constructivism R e
(3~ Social Radical R)] gl ﬁﬁ'ﬁﬂﬁ DZ
. constructivism constructivism faffdars o
(4) Radical N (‘og.nili\‘x.‘h 4) WI f
construchivism constructivism f iil L :a’; -
. . v T arg BT TP G O T
16. An air bubble of radius ‘r’ rises \‘tmdll_\t" 16. 1 ﬁﬁuﬁﬁ'{\'\qwmgl e
rhrou h a solution of density ‘¢ at the rate © facTa [T g - (ﬂTﬂ ®T g9
. The coefficient of viscosity of the solution m$ ﬁ“’?
- (The density of air is negligible) 2) (2) ar’og
(l\ riog (2) 4riog )] r_£§ .
Qv ) 8 2
(3) 2rieg ) sriog 3 irgi‘ﬁ @ =t
o . \ o @ F B FEIE W B e
17.  Differential form of Maxwell's modification of 17. AN ®
Ampere’s law is - T T _sE
M ¢\ F o 4= - (l)vxE=—a—t— o
7 o 3D > &/Q' H ‘(T H = *+2§ P/\
e xH—]+i— S@K@) VxH=] at
3 vB=0 B H; C) V.BD =0
4 V.D= < NP LA k= @ Vv p
18. Two L\hndmal conductors A and B are of /, 3l deATPR dATAP ggw B A” ll @
<ame material and have the same length. & der garH Fi‘al'&‘ | ATl m &
Conductor A is solid of diameter Ilm. 1 319 & el drerd B, Im RS AT
Conductor B is a hollow tube of inner diameter AT 2m 9l AT @) Th @rRFA qferaT & |
, Im and outer diameter 2m. The ratio of their g7 gfoRml &1 FuTd Ra/Re ? -
§ O resistances Ra/Rs is - 1 1 (2) \/'2'
o~ 3) 2 @ 3 6// e
19. A Hydrogen atom is in the state 19.
o o - T ETREOH WA ¥ = /14 Wi /
Y = ;"—’ {J_O l{"310+\/7 lez] Where .
n. L. m in Wam denote principal, orbital & \P31°+\/; Wag, SN H & TTEN Yo 7 n,
magnetic quantum numbers respectively. If L 1 74 m HHET A, Pefig Ud gl JarcH
is the angular momentum operator, then the T €| afe ey 997 GRS T, ar
average value of L7 1s - KR 27 o 79 & —
- @ 2 gl (1) 3n @ 2
3) Ip? 4 Ly @ oy @ 18hz
2. C iCIOzOD frequency 1s pm‘po:tionul to - 20. WW@? JTgy AU gﬁ—cﬁ g -
— — ; m
@) q /‘ﬂ m {ml (1) Z ‘(ﬁ (2) -:—1 $
) 2
’, (3) gm 4) a i\,g - 3) qmd @) & N
(y/( m Yo -
A 2D m
| w5 Zpage s of
5%0 9(‘)(9_ /FageSOt32 é’, n Q
.l—— N\
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/ A

'Y

&



21.

A plate with height *h' is cut from a thin metal ~ 21.

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

R))

@) Insufficient information

In a proton synchrotron the relation between  22.

lhg magnetic field B and the kinetic energy K
ot protons of rest mass mg moving in a circular
path of radius ro is given by -
s moe)
/K (K+ mg ¢2
(I B=x """’

ey

\“‘K (K+ 2mg ¢2)

(2) B=

ecry

B JK (K+ mg CZ)

2ecrg

2 [K(K+2 2
@ po KErzm)

ecrg

; Which of the following is not a merit of 23.

co-operative learning?

(1) Itis a learmer centered approachs—"

(2) In this process teacher’s autocracy is/
not possible.

(3) In this process differences between
students may emerge. VL‘

(4) In this process student gets free, ~
competition less, motivating
environment in the classroom.

The positive terminals of the two batteries with 24,

emf’s E, and E,, respectively, are connected
together. Here Ez > E;. 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 Ey, is -

(1) E* (2) E’
1 2r
(3) EBB @ (g, -E)D
r r

h $aig & Uh

Rra & aurfar T 8| e B Fach (awm)
R y = 2x* ¥ Rwifd 8| @i 3
saHE B P afefd 2 —

(1 x=0,y=0
2) x=0,y="1
3 x=0,y=§h
(@) Irggia ga-

T MeH Repie 3 o Boa & gAeR
9 W e @ R g mo® U

2 B- fK (K+ 2mg c2)

ecrp

3) B-= /K(K+moc2)

- 2ecry

‘@) Be 2 fK(K+ 2mg c2)

ﬁw?%aﬁﬁﬂ%mmmmgw
T8 8?7
1) T AeRHHar dfad SUFH 2|
(2) 39 ufhar § sreaUs &1 W G9e
. TE R
Qg))gvuﬁﬁmﬁﬁmﬁu‘fﬁmﬁam
B WHhd B |
@ w9 uiba § Rl &1 g,
gfdregyt fea, IfRee s araraRor
FelT Hel H fAear 2
1 JeREt s faga a® 9@ E 9 B, &
P OIS A WER qS & usf
E:>E| 8| 39® U <fiqal & s
FR gRRaer gof far omar 2 | aft v@s I8
P ARG UM r B, @ fIgqd aes o
Ei el e # faga Soi o Ivmafs

ol ¥ gRads & v & —
(1) E® 2 E?
r 2r
(3) (E2-EyE, @ (g, - El)%
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) 25.  Consider a ro ‘ ’ 5.
. restrelative rl‘n( ::::::::;:; ::“I((":l:l:[;:.(l:mm(llh:( ’ Ml vap tsedry e da & arae farery #
~e'v rocket's engine is to be fired for a certain d | dide Bl gxﬂl hs U f-ered B¢ a1
‘\&‘“,/ interval. What must be the ratio of initial to the (¥cA10T) ATENT ¥ 2 ﬁ'}'n & URfTE G Bl
_,/‘L; 3~ final mass of the rocket if the rocket's speed s gorrer A 3 'Hl a1 grn anfgu afe
W relative to the inertial frame is equal to 2.0 dme & s de a1 @ AroE AT
o times of exhaust speed? fyep -1 dard ®1 2 - B
™ M | | (l,T': b
(2)  Approximately 2.7 (2) T 2.7 e //" ],
(:: Approximately 7.4 //ﬁT/ AT 7.4 \ )ﬂ{ d
( 2 4 2
26.  The maximum energy in the thermal radiation 26, Qrb)d‘d fovs A @ Hoftd f’ﬂ*m H Aﬁﬁﬁ'ﬁ’q
from a hot body A occurs at a w.wchnblh of Gl 130pm aarded qv gre B 2| EAAS
ooy I e by B. e maxi T B ot e o 2vfl 41 8 =
< adls occurs at a
wavelength of 65um. The relationship between faell 450 (Tm;mmq; ?T]:a E?ﬁw lq:;\:apq
temperature of A (Ta) and temperature of B am (Ta) @@ B i
(Tg) 1s - - Ta = 2T ( To = 2T
(1) Ta=2T =2 (1) Ta=2Ts B=40A
3) Tl: = ZJTI}A :i; }‘:: = ‘2-;1:]/}" (3) Ty=2'Ta @ Ta=2"Ts
27.  The average speeds and molecular diameter ‘d’  27. IR 3reet G & fav s @mel voden
of four ideal gases are given below in the anfoges amq d A feear % fag g &
opuons. The number of molecules per unit aq&ﬂ &1 U Ubid AIAT G@ Al @
volume is the same for all of them. The rate at fog &ar 21 98 R o w &1 37 A
which a molecule has collisions with other 31%31"[ i ;’?ﬁ w8, f @ forg
r?:iecfe—s \1}2 irnzatzst_ f;or which of the options? (1) v=vodl d=d
_ , (2) v=2voTATd = do/2
(2) v=2voand d=dy2 3) v= _
(3) v=voand d=2d VEVSHI €=l
N i @ v=4voad=do2
(4) v=4voand d=dy2 0
28. Three blocks X, Y and Z rest on a table. The dH & X, Y 92 Z U 391 IR favm 4 2|
weight of each block is indicated in figure. Thé TS ird b1 AR o & 3fa 8| e Y
net force acting on the block Y and the force R FBN ¢ g9d a1 @id Z gRT <P
exerted by block Z on block Y are respectively-, Y OR T TG 9 HHI B —
|
(1) 4N downward and 3N upward (1) 4N aﬁ? T 3N SR A AR
(2) Zero and 9N upward (2) ¥ TAT ON FWR BT AR
(3) 9N downward and 5N upward (3) 9N 1 F 3R FAT SN FW P AR
(4) Zero and zero (4) =
29. A horizontal spring has a spring constant of 29, & &fdw BT &1 BT MAudie 147 N/m
14.7 N/m. A body of mass of 300 gm is 21 300 gm SAAE B TH fUve RuT F
attached to the spring and displaced 8 cm. The GIedY 8 cm o faRenfag fbar wiar 2
body is then released. The maximum velocity 39d 915 fve & B fegr om@r 2| fve
of the body is - BT HferpaH a7 & —
g$r @ asims @ 09w LH“»L ) 441ms @ 039mis
3) 05 S ) 3.92m/s
@ 3) _(3)—0756 m/s .(4) 3.92 m/s
0 IE \ Il% pdg&%“)’”’@/ K= AT
L q 7( 09 \{\ q } Y| «3 u -
W W .}\\00 /\,q' ‘L‘ N X(o 0%) 200¥10



’ ion in a P— 0.
30. The formation of depletion region 1n a P-N 3

junction is due to - \';0

(1) drift of holes ‘ 3

«A2J diffusion of charge carrier
(3)  transport of impurity 10ns
(4)  drift of electrons

g

&

P—Nﬂf&ﬁmm&ﬁ?ﬁﬁqfwmm

(1) @ @ E
@) WW"’;W
@ o gl T
@) gzl o1

zpe URAT B A AR B

IHE d 4
31.  The magnitude of resultant of two vec.torsiof 31. Zﬁmxﬂ :ﬁ'{ﬂ B 3751—&; 2 ERL
magnitude 3 units and 4 units is | unit. The " 1 gRETT g -
magnitude of their cross product is - Lobﬂ@ E 2) 1378
() S unit (2) 1 unit 4 N1y SgeTR @4 T
N (3) 12 unit @) Zero S (12537 A

observational learning?

S

- (1) attention __ J U %7«3‘}%\*'}
(2) retention ¥ *@\ox ,
(3) production process ¥ -~ Q{ N L7
(4) indication X %e}“\ %
33. Two rods of identical dimensions, with 33,
Young’s moduli Y; and Y2 are joined end to
end. The equivalent Young’s modulus for the
composite rod is - .
D Yi+Y, 2) htY,
2
(3' YIYZ (4) 2Y1Y2
V¥, Y1+Y,
34.  The dispersion relation fora piano string canbe ~ 34.
9 (A)z T 2
written as — = - + gk
k H
Where o is a small positive quantity. Then
which of the following is correct? (Here Vp
refers to the phase velocity and V, to group
velocity) -
(1) Vpincreases as A increases ‘j’/
W v
D e fla ., 42
vl merl 25 Ak
B Vo= a? b
4) T ak?y
ey -4
35.  An air bubble of radius 1mm is formed at a 38,

depth of 50 cm inside a large container of soap
solution. If surface tension of soap solution is
0.05 Nm', density of sodap  solution js
1200 kgm”, then pressure inside the bubble
will ‘be - (given value of atmospheric
pressure = 1.013x10° Pa, g=1() m/s?)

‘ o . a0
| Which of the following factor does not atfect(} 32.

Prfeied § @ BT PR R R
AqeIBIHS AT BN W T away
&7

(1) e

(2) ©ro .

(3) g wiharg

RANT .
ﬁwﬁmﬁaﬁﬁﬂﬁ.wm

TR U6 Y, U4 YRR ¥ RR aw
G g 21 WIE B BT QR Few

M Yi+Y; 2) Nt
2
(3) N¥: 4) Zhv:
Yi+Y, Yi+Y,
P R ar & fore Rergor ey
(.\)2

F=E+ak2ﬁ%mmmé, el a
VP IS 3T IR 2| e Preifafyg 3
ﬁiﬁﬁqwmé?(ﬁvpm&nﬁwaﬁ?ﬁ
%Qévgw&rrﬁﬁaﬁﬁ%‘)—

(1) Ve, A 967 R gy 2

) vp=\/§[1+%‘i

(3) VP=E+ak2

© w2
W@aﬁa$wa@w¢%socm
méwmm%rwmwmwm
T E AR W D B IS 919
0.05 Nm™' g7 g 1200kgm““?,$ﬁ§ﬂ§ﬁ
@wﬁmmﬁm-(ﬁmw%w

ST = LOI3X10° P, g=10 my/s?)
(1) Zero () 1513x10° py (1) Zero (2)  1.513x10° Pa
(3) 1.074x10°pa  (4) 1.614x10° py ) 1L074x10°py () 1.614x10° Pa
| T
6- V] -
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16. Joule Thomson coefficient is given by - ( 36. G'l:‘q RIEN 2 ap
n (97 @ (& 7 1) (.‘?.I (2) (—‘)
o (3 By, A= 0 @),
aP/y d H av (4) (g'_r_)
@ (2 @ (._) 3 (5, 5 e
OT/H ) V/H . c gUIEi| JUTTH T:T} mﬁﬂ
37.  Which of the following is the third step 37. mﬂég”m P CrferRad # & Bl I%?
involved in system approach to instructional I T PITT B
system? RreRoT
(1) Formulation of objectives (1) el _ A
(2) Designing and developing the (2) W F1 AAfpfead
instructional system q S aqﬁféﬂql
A (3) Pre-assessment of student entering 3) ﬁfﬂﬁmﬁ IIER DI . (
‘( p behaviour W U
/e (4) Improvement of the system % 4) Tl Sk g
A 38. Light of wavelength 200 nm is incident on two ’/38. % %‘IT{‘[Sﬁ A U@ B, lﬁlqiﬁlm'cﬁldqiaﬂ HHART.
metals A and B whose work functions are / 3¢V Td 5eV g TR 200 nm 4 Ul rer ST
respectively 3¢V and SeV. Which of the metals 2T &1 B € g SISIER
will emit photoelectrons? H? hY = }\Uo/b\
(1) Only A , () I A )/{5 Ao
2) OnlyB Wbt 2) @B _/v¢
(3) Both AandB (3) <t ATEB 2
(4) Neither A nor B @ ¥ ar A =1 B
39. 20 alpha particles, each of energy 7 MeV enter 39. 7 MeV TS Holl qrel a-ﬁ?;T q%(;T Gadl q§f
the ionisation chamber per second. a-particles SEASICYICE ﬁ AT PEF A | P € |
: i i i lectron- a-ﬂmwmwmw
deposit all their energy 1n producing electr JMEMCNRNN | afs 3
jon pairs. If the energy required to produce one Shalat | U Felds !
electron-ion pair is 35 eV, then the value of 33I5m VI %Tq Fﬁ3f ™~ IaRT” jﬂgqﬁi” l ESITHH : B
jonisation current will be - ev & IA o 3
14 13 1) 32x10"A () 32X 10" A
1) 32x10%A (2) 32xI10°A 3) 64x104A (@) 64x 103 A
3) 64x10A (@ 64x100A . '
40. Which of the following theory is related with ~ 40. freferRaa & | dIar g EEHECIS
behaviourist learning theory? it Rigra @ awfRd 87
(1) Lewin’s field theory of learning (1) <fas @ a5 et g
(2) Tolman’s sign learning theory (2) i & fre arftrms g
/(3)/ Thorndike’s theory of trial and error 3) FeIEd @ W T —arﬁ S IDEIE
< learning Rygr
(4) Theory of insightful learning @) odfe frT R
41. The critical velocity (vo) below which the 4l Hifdd T (vo), Nad G Td BT YAE
liguid bﬂow remains steady or streamline is aRadl a1 IRRER™ IEdT 8, & el 3
given by - $ ¥ :
Where k = Reynold’s number el — k= e [_I
n = Coefficient of viscosity ml:’ T‘U EWE@J M = Al oS
&8 p = Density of liquid m’tk] p=5%d P uId
w/@.{‘“fﬁ r = Radius N | ' r = Br=m
o 1 ko kn ,LL (1) ke 2) kn
@ @ e e it
L ne K, v nr np
- ot ) « (ﬂ /\; el ) ' 4) »

06- M1
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N P T
2. i the separation between two slits is 0.8 mm 42, af@ fTT fi‘(j(’;%in;’:; mz%m%n & Togy
and the width of each slit is 0.16 mm, then the ueA® ﬁ(.q(l H‘»’%HT gl_ , %
missing - orders in double shit  diffraction yfrey # -
atterns are give
P‘“tm'-;n‘g:‘::n by D 1.3 Setc. (n |,2,33ﬂf?«f? :i; ’i,;,;\'&ﬂﬁ
3) (\.ISI\‘; - 4 z‘A"7(~|(~. 3) (),12,183"« 29, 7 3fy
B AU what temmen R s ey i e id @ fer0 G Seraghy oy
3. Al temperature T is the specific heat R D FEH 3
“apacity due to free clectron gas in copper wRor faferee IET %‘Rn,
equal to 10% of that duc to lattice vibrations fafere o @1 10% i (fan 8 i 3
{Given for copper Fermi energy Er = 7.06 ¢V. forg oAt @il Ep = 7.06 eV | i
Boltzmann constant k = 8.62 x 10° eV/K and i k = 8.62 x 10° eV/K a1 T >> g,
T>>ep (Debye temperature))? (%3"_&; qr)}?
(1) 498\ 10°K (1) 498x10°K
Q) 35x10°K (2) 3.5x10°K
(3) 300K 3) 300K
(4)  Insufficient information as Fermi (4) oroafa JgEAT Hifd dra @ ferg ot
temperature Tr for copper is not given a9 T 81 fear Tar 2
#4. If at a certain temperature, the most probable 44. afe fdr a9 ¥y or faeh W
speed for an ideal monatomic gas is Cppyp and its q// smed @ fog 3 ar
probability is Py, then probability P ata speed Y ¥ Conp & oI 301 Fimp S T I
o O C=xCpp TR TG P 30 UBR & iy
z C = xCpp, is given by — b 3
P> (1) P = Pp, x%2 (1 —e¥) ‘9 \\/ 1) P=Pmpx2 (1—-¢e%
{ 2) p= Pmp x? g% B @ 2 p= Pmp x* e(l“"z)
~ 3) p= B X E1—%) ; Q) pP= Prp X e(1-%)
(4) P=xP,, <~ O P=xPp,
45. Which of the following atoms cannot exhibit TRATIRN § 4 B a1 Rigidd:
Bose-Einstein condensation even in principle? | I—3M~AET  FHg=q gel & Ao
£\ 27 )
((;‘_J 'H, (2) 4Hz\/ (1) 'H, 0! (2) “H,
(3) 23N2ﬂ§/ (4/ 3”Kl() A3) 23Na” 4) 301(19
46. The radius of a $Cu nucleus in measured to be 46, S5Cu e & foro mifg T 410 em
4x10"" cm. The radius of a Mg nucleus can g1 Up Mg T & farg AT B S
be estimated to be - , AP qreq) Brear erfy —
1) 2x10 !l‘ cm (2) 3x10 “im (1) 2x1013 cm (mo.m cm
3) 1x10"3cm (4) I.SXI(.) cm 3) 1x1013 ot @) 1.5x10"cm
47. Who was the propounder of Concept  47. Hyay Suafey ufaw = @ yade e 97

Attainment Model?”
(1) Richard Suchman
(2) Jerome S. Bruner
(3) David Ausubel
(4) B. Massialas and Cox

06- M
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48. A body having its centre of mass at the origin k 48.
has three of its particles at (a, 0, 0), (0, a, 0) and \
(0, 0, a). The moment of inertia of the body
about the X and Y axes are 0.20 kg-m? each.
The moment of inertia of the body about Z, axis
18 -
(D 0.20kgm’
(2) 040kgm’
3 0.20V2 kg m’
@ Cannot be
information
49. A hall has a volume of 1200 m% Its total 49,
absorption is equivalent to 480 m? of open
window, the reverberation time of the room

deduced  with this

1S -
(1) 04s 2) 2545
3) 0.064 s 4 0.12s

50. The muscles of a normal eye are least strained  50.

when the eye is focused on ilybj’ect -
(1) far away from the ey

(2) very close tothe eye “
(3) atabout 25cm from the eye
(4) at about 1m from the eysL
51. A wave pulse travelling on a two piece string  51.
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) x> A \ /
2) V=2
3) V<A 3
(4) nothing can be said about the relation
of Aand A’

52. A uniform electric field exists in a region 52.

between two oppositely charged plates. An

electron is released from rest at the surface of

the negatively charged plate and strikes the

surface of the opposite plate distance L away in

a time At. Then the electric field (in terms of m,
{@/ e, L, At) is given by -

A

\'m avq e gari g Yolldg ue 2,

o B (a, 0, 0), (0, a, 0) a1 (0, 0 a) U

¥ aw] @1 X dvn Y ol @ uRe: o
el gdw @ [e1y 0.20 kg-m?’ & | a] DI
7 31 & ufer: \ﬂ;ul el
(1) 020kgm’8 e i
(2) 040kgm’# 7 A 80)
3) 020VZkgmiz & wof)

@) ga gaa 9 uRefad & fear o

el

U Bfed BT amaad 1200 m? 2| gUHI B
3@INYYT 480 m? B Goit RasH & ool ¢ |
FHR B AR Bl & —

’1'7 a,%)

(1) 04s (2) 2545

(3) 0.064 s @ 0.12s

A A B AR *fad fadgd (derid

g € 99 A3 W BB 8, AT —

(1) A gGR 2

(2) 3 fa fAde 2

(3) FF A T 25cm P W 2

4) QAT Im ¢ W 2

fheh fgws S (31 @St A o+ <) & ga

8 Uh ¥ g G v afera: uRrafdd don

3(erct: URAIAG Bl € | Jraford aT @ o

§ wRrafdd a9 angfa # o (wferenfia

e aft omufdd a¥er @ avmded A @ aen

URATAT TR B AR —

1 x>

2 V=2

3) V<A

@) LT NP W H D AR H 5B
el BB O Fhal

fauda gfar &1 3 Y@ A Q) wiel @
T U UhadH faeqa a3 Sufeq 2| e
A HITHS @I &) Tag o fawe 4
YR &Rl & 0 L ) R Rera faudg wore
W At 99 IWIT THIAT ®, @9 (m, e, L

TAS gei W) R am s R @
Il & —

(1) _ 2Lm 2) f- Lm 1 _ 2Lm L
= e(At)2 5 e(At)? 2 E = e(At)? i f= e(AT)Z
«"\3 "/ (3) E = 4) E = an 3) E= Lm (4) Lm
ze(my eAt T 2e(At)? &= eAt
Which of the following is a kind of ‘Negative 53. f=foRed & 9 @y AGRIHE FIT PT
Emotion’? i THR 27
(\&g (1) Affection (2) Fear () & X 9y
& (3) Tenderness (4) Amusement 3) I (4) amEe

A 06- M
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§8.  Which one of the following is not the nature of

. DE

| ¢ * < R 9 )

88, / Frstferfea 4 @ ata e foverr wANfasm

Educatonal Psychology? . son ”‘f’m A &7 - — 7 %{L
2 il ghiacd f learner in (1) a8 HMeéww arenaz & e -
A 7 (D Testudies the behaviour of learnc t & TraER B AT ilg
\\ \\ context to cduculinnnlcnvirnmm'nl.‘ Glfﬂ‘l‘;bl" b N D 27,
¢ () It adopts  a scientific approach for Al B W /
- o studying the learner’s behaviour. (2) ;Iﬂ ;;mmg’m];lﬁ ;ﬂ";’;{ :"IMT & \_%1
ol (3 Itis related with logic, philosophy and dgI-s gited AR &1
R4 ethics. (3) uB as, a9 o Aawear q Hafa
\ : (4) Mostly concerned with the ‘what’ and 2 e
) 4 « ‘Why" of happenings in the present (4) a1 sfrmay gatar & ’;ﬂ'lw
;~ b 4 behaviour of leamer in relation to ! fararreff $gmqg I;.;E' i 2|
cnvironment. 3y “af ‘i & &, Fot & geaT 2|
59. Neutrons with energy  equal to rcsnnm!cc 59. s I+ Is(ﬁq:{l l) JN‘—" 0P U a8 Afaes o
energy are incident on a heavy nuclc?ls with Uegsh vl ¥ | 21 e B3 T TBR faor AT
spin Ix= 0. The total cross section is given by graferd | & gaferd @i £) — ,
(symbols have thgir usual meanings) - 2 (‘\“@?ﬂ 22 A
‘X'b (D Orotal = A’ I r 8y Ototal = n_r; s %
Ot nr s - A
: '4\ (2) Crotal = 1—': ) . @ Ototal = ;;-—s :
N s A2 r
3 AT N e P oot = =1 v = &
'\ (-) c = — 41, f 4m I's )’rr 'u P
Ak total = B. e A% T, | e
’ 4 A5 3 .af? @ orta = an T . 2™
' ol T T | U el Refe faads FAnT # @ g
- single slit diffraction experiment first 60. 3 fou wom fAfHs & =
60. In a s & . incides with (660nm) : % A BT
minimum for red light (660nm) coin hA aeded A @ uH Sftas | HUrl 2| s
the first maximum of some other wavelength A. A oW a7 B | % %
: , L O f 330nm /_
W @ e A0 @ o @ s Ll
3) 990 nm (o8 {za fe oa @ ar R 35A fagd g
61. The magnitude of the magnetic field 121 gaifed 2 % ¥ SEd 20cm T U Wg(‘i\o
perpendicular distance of 20cm from a long Rerd frelt fag W gaor &3 F1 ARAT
; iv
straight wire carrying a current of 35Ais g \_Ao{ /{o NS,
; (v ) -ST
by - . 2) 50x10°T 4#\ _ AT 25x 10°T (2) 50x 10_5
(1) 25x10°T ) > ST 4 60x10°T
s 4) 60x10°T (3) 75x10 :
(B TSXI™E ' 62. sl e @ fIT ST AerGAT O
4 the coefficient of thermal . 3 J/m-s K @I fAad madT =)
62. For oxygen gas th€ I¢ K =24 x 107 J/m-s 3
. v ic K =24 % 107 J/m-s K and mo ar o Cy=38.4x 10° J/k-mol K
conductivity is K =24 ant volume is Ao AR ST Cy ATF®I H) B~
specific heat at constan R ¥ | gga1 QAT 6 (SI
Cy = 38.4 x 10° J/k-mol K. Its coeffi
<cosity is (in ST units) - (M= 0¢ (2 20x107°
viscosity is (in > 2) 20 x 106 (1) 10x1 . ) 40 X 10~
(1) 10x107 40 x 10°° =~ (3 30x10°° @ R
30 x 107° @ 7 afe v Mo B AT @ A9 § JR 6%
. ent of the volume /= 63. e JON &Fhd B AT § R
: eas
63. If the error in the 17 Ufcm‘;]f:l) Oerror in the g, dl 3
of a sphere is 6%, .then’ ," ill be - Eﬁ’ﬁ - __l:LWR
measurement of its SU”?;)C "IZ‘;W 1) V6% 4% > /,(c: )
(4
W yew @ 2% dmo) @ 3% . @ 2%  (Redgva
(3) 3% ) " - /1 U 2] ' 3/ 3
— . = &A\r\/@\/page 13 of 32 (=7 3= %-TT R+ R)°= ih‘p
- M <L | et 1 BARY N -
TN BT e 2SR
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64. At the interface between one linear dielectric 4.

. ~"and another, the electric field lines bend (Fig.). _~

Assuming there is no free charge at the
boundary. it can be shown that (€ refers to
permittivity) -

o/
ey

.\&*9\/ W

gy 5 aRAA R B qaet sy,

(eﬁmﬁl ®) -

€, hl N NJQ-V// ‘(,V
A
AN, W
, Vd ,-'l ) "

_,v \l % 4 )CA tanB, ¢,

N ) e and; _ ¢ ® e, @) EE_o

tan®, tand; & tan@, €1 ! !

| (3) tne: _ g tand; _ e (3) tan®; _ & (4) tane, — |&a
‘\\\\ tan@, <5 tanf, € tan@, €2 tan0, €,
N\ 65. The mass density of a certain planet has 65. f&fl g & TawH UBUSIEAL 1T

) 1S proportional to -
y 1 r 2 r
3) 1 4 1
r r2
66.  Statement-A The efficiency of a Carnot
engine can be increased by
oy \ _gither raising the
y @ / temperature T, of ot
o~ / TESCIvoir or lowering the
\m‘v tempera}ture T2 of the cold
Teservoir.
Statement-B  Whep the temperature of the
hot reservoir is increaseq by
- AT, efficiency of Carnot
engine is more compared to
\ the case when the cold
feservorr  temperature 1S
decreased by AT,
(1)  Both statements A and B are correcy
(2) The Statement A is correct but B jg
wrong
(3) The statement A is wrong but B, jg
correct
(4)  Both statements A ang B are wrong
.—‘R'\\—__
06- M

spherical Symmetry but varies in such a way
that mass inside every spherical surface with
the centre at the centre of planet is proportional
to the radius of surface. If ¢ js the distance
from the centre of Planet to a point mass inside
the planet, the gravitational force on the mass

Pace 14

A~ YA

¢ &g 7€ 39 yeR § aRaffa e 2 fy
Wl adS el wae Rrar 1w @
aﬁ:w%,a%ﬂﬂmmmwaﬁﬁw%
VTG € 1 fe 78 B R v fig gemm
aﬁzﬁaﬁqﬁr%a‘rw;’wﬁmww
TS g7 FHEUTR & —

1 (2)
3 1

PIT-B V1TSS BT 9 AT @
T ST &, Y 1Y gory o8y
ST S TRV Y a7 oy
Bl 2 R oo 2 e
FfmATﬁwerznmaT%,

(1

mAamBaﬁqﬁamg

(2) EEWAF%‘)!?%BW%
3) asuvmw%ﬁsﬁgaﬁg
4) EﬁuranaTBaﬁamg
T
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70.

71.

@ - Y. 6
pan Horlf Pernde =
Larmor frequency for proton is given by - 67. Wt & forg @iz ongfel g9 yHR & A

(symbols have their usual meaning)
2pp,,B
M oy o= 2B @) oy

2)p, B

h . h
3) V, = EZP;_B 4) V, = EIZZ;;B_

Consider a system of two Fermions. First three  68.
states are available for each particles in a one
dimensional box. The probability of finding
both particles simultaneously in a microstate
will be -

(D

1 .
2) = L
R))

4) Zero

O =0 )=

For a harmonic oscillator (V(x)= %kx the 6%

allowed energies are E, = (n+%) ho. Now
suppose that the spring constant increases

slightly from k to (1+ €) k (e<<1). The first
order correction in energy is then given by —

€ (n + %)hco
2) E',=¢€ (n - l)h(o
Q) g ==

) E',= = (n — -)h(o

For a particle undergoing Brownian motion, 70.
the force acting on it is a rapidly fluctuating
function of time. For such a particle the time
dependence 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
A 100 kHz square waveform is applied to the ~ 71.
clock input of the flip-flop shown below. The
frequency of Q output will be —

(1) E'n —

J Q
—D>CIK
—
(1) 100 kHz (2) 200 kHz
(3) S0kHz (4) Zero

8 (gl @ yaferd ek #)

2upzB 2upzB

M y =22 @y =2

_uzB (4 _llsz
S T
Q1 wifell & forg Fem w faar a7
s HU P Y Uh UFHAA1g died H JIH

A orgvemt SuRerd 21 fEAT U e
s ¥ qFl B @ Uh arRd e @

yifdar & — 1 —

1 .
e — e
3 1 ) T

Th a:wéﬁ HIRES (V(x)= %kxz)a% ferg

I FAG E,= (n+3 ) ho & & S
3| org 99 of 5 R fadie k &1 afF e
qaTHY (14 €) k B faar ol & (e<<1) |

a9 ot ¥ e P WA 36 UK
T ® —

1) E'n=e(n+%)h(0

@ = o= Dho

3) E'n=§(n+§)hm

@ E'n=f(n—1)h0)

2 2
Il Ifd BRd Al HUT IR AT @1 I
G BT dgal § STrga HRal g3l Head
T 21 U P & forg wifdear P(v,t) S
TG tWR PO BT PT v g v+dv & 74
B P uifiear 8 @ 9Fg W feRar &
STl ® —
(1) HFIIe—dlecadH faaver |
(2) BIP-TAP THHT |
3) IR T |
4) TS THT |
4= goify 77 Aeu—daif & Faite I w®
U% 100 kHz BV U& 97 7 o o
g 2| frfa Q @1 smafy &nf —

] Q
—PCIK
e
(1) 100 kHz (2) 200kH
(3) 50kHz @)  Zero ‘

b6- V1
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2. Figure chows the wave tunction of a particle 72. fars h}j\’?ﬁﬁm 3 ® foQ T el ® ':!lhll
confined within the region between 1= 0 and ;"‘F‘g“ e ig Qe T Wel T IR

X =1 The wave function 18 zero outside this Pyraid ¢ @ 11+ Wl gd T B gy
BRI

regron. The value of constant C that makes this e e 3 YT
anomalized wave function 1s ik yix)
\
Wi a
C

0 i .
m 1 N L (2) JT
N Jl— ’ \ d

1
, 2 f
3 N @ 2 N3 \f @ = J
= vi \ T
\ ; ‘ L V Eﬁ | 0 )
73 According to the nuclear shell model. the, 73, fyagir wre (shell)‘ﬂ"gﬁI HTER, ;
ground state spin and panty of lso IS - \_/ D A TR qhI @:"'E”Sg_—
- +
(1) 5)‘ (2) (E) (D (E) (2) (3)
(\Z 2/ 2/ 4 N
O o W0
74, An AC source with a resistance of 100 Q is 74, U@ FwEdl (AC) l'OOQ ?;; AL
connected to the primary coil of a transformer TRABRTR DI IDIEEE W | ST ® a
and a resistance R is connected to the Us wieRe R fgciia® gsell ﬁ NSl g1 i
secondary coil. If the transformer has 500 turns ;’mtﬁﬂ'\’ P gRIfde ‘c}g(»ﬁ ¥ 500 B @I
in its primary coil and 100 turns in its FRIRCD W ¥ 100 B 2 o gfeRwd R
secondary coil. the greatest power will be ¥ Sgan ofdg e & afe —
dissipated in resistor R. if -
i B0 e M R=0 @ R=025Q
B} R=40 (%) R=104 (3) R=4Q @ R=100Q
75.  An ideal op-amp should have - 75.  U& Ay op-amp P —
(1) zero input and output impedance (1) fash va ffa wfcamen NG gl
EURN
{(2) infimite input and output impedance (2) A va Aefd wfdemn oFd @Y
X : .
Mﬂu!c‘snpu‘ljnmpcduncc and zero 3)  Fae ufteEn sFa ud Pt
l [ 01 > ﬁ
(4) (/):rf(;n;)f:tp;'u;:;:lncc and infinite K Bl = ?.! .
‘ . (4) e ufdamn s v el

output impedance gfaqrn aEd &89 Bl
76. The frequency of oscillation of (two coupled 76, 31 §| i STAdl @ e B ‘3I|3|5I, fae

oscillators in comparison 1o frequency of A & Sl @) 3Ry @ qImH -
oscillaion without coupling 15 - (D) W9H der & R § s adh

(1) higher in the mode of same phase. g

(2) Jower in the mode of same phase. ‘2) A Herr o e § &y @y 2
(3)  higher in the mode of opposite phase. (3) ?qum el a1 faen F g @xd

(4) lower in the mode of opposite phase.

) AT Far o R § w9 S 2
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In the figure shown below.
capacitor C; is -

the charge on

71.

e i)
4 3 L9
1 Ry mu fra | el ¢ w g 2

(fam wm 2 € = 4pF. C, = 2uF o
(Given Cy = 4puF. C, = 2uF and C: = 1uF) C:= IuF)
— —
5}’ — C & — c
C ( L_.”.___ / o/ ST V—
A\ A ‘ ) :
~q % 100V 9 ~ ' 100V
% 200 / \
CO(\//\ 3 =y .L'D/-(z_ﬁ pe S 3) gn_ouc 4) 1—27—02
V" 78, The extension versus load graph for a wire of  78. m o r e & UH AR P foy
length "L" and radius 'r' is a straight line ﬁmnw 9™ R U6 o fag A wRd Uh
. passing through the origin as shown in figure. el Y@ & o 6 R H g o 2
C*q The slope of this line is tan®. From this graph, 39 UTH &1 T tan@ 21 39 UTH I TR P
‘ the Young's modulus Y of the material of wire yerRf & T YUE Y AT & B oy
can be calculated using the formula — W A S aren | 93 2 -
2 :
Load
) v _ L __ Ltan® )
D y= wr’tan@ @ Y= ir? \ 1 y= th‘ 5 (2) =Ltane
3) y_mmme @) y- L % N ol
Y= L A i 2nr tanf V- 3) Y = “rztane @ y= —tanB
79. The maximum binary count of a 5 bit counter  79. T& 5 fde (bll) T (FTSTR) BT aﬁTﬂo‘ﬂH
is equal to which of the following decimal feammrdl oA (@ dew<) e
number? < TIMAd AP H 9 fHad Jod &7
2 _
1 4 2) 31 ey 1 41 _ @, 31
(3) 51 4 19 - (3) 51 @ 19
80. A soap bubble (i = 1.33) is seen floating in the ~ 80. g HT T orgefl (i = 1.33) €91 # AT
air. If the thickness of the bubble wall is 100 2| af goagat @1 ffy @1 A 100 nm ¥,
nm. the wavelength of light that is most a1 gaifre dadr § wRrafid g9 drd 9STa
strongly reflected will be - HT aoTed § —
(1) 532nm (2) 399 nm (1) 532nm (2) 399 nm
(3) 466 nm (4) 665 nm (3) 466 nm (4) 665 nm
81. A man standing on 2 turn-table is rotating ata  81. TP YH *h W WS Ud Afdd Ju+H

certain angular frequency with his arms
outstretched. He suddenly folds his arms. If his
moment of inertia with folded arm is 2/3 of that
with outstretched arms, his rotational Kinetic
energy will -

a’
haTU gU U fAfEd Sivfig a0 4 goib &R
E B | 98 AAFH TN qE AW oIl B |
Bell g8 Bl ® ARN IFD TS AT B
23 &, A IED POl it St —

(1) increase by 50% 'y /\, (1) 50% dg STgHf :

(2) decrease by 50% 4‘1 /\( (2) 50% "Ge Uy i , @

(3) increase by 33.3% / (3) 33.3% 9¢ Suify 2 f

(4) decrease by RH‘/( e < /(M3 3% e sy Y
06- M 'y
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82. Consider a one dimensional simple harmonic ~ 82. | U
oscillator of frequency v and fotal energy E. ) § gu Qferd gr1 B b §
The number of phase cells present in the area S Bl BISHISN DY Fea [ (h ey
occupied by this oscillator in a two dimensional Gqﬂ"ﬂ d .
phase space is (h is Planck’s constant)- 1"| s . 2) E
(D _:_ (2) l_“_ @ — @ hy
2 ‘ E —_
(3) 2E @ _E 3 = #hy

" o ARoer o gD PR i o
83. A circuit and the signal v, applied at its i{lpul 83. U dda (R vi A o _—
terminals are shown below. Which one of the CINIEG _
fawes fFafa @& S (v) &y
options correctly  describes  the  output CaE ikl o : Y st HT;)?
waveform (Vo) (Assume all the devices used are afofa e e ( g' F '

ideal)? "
.\ __{ . 20V
_ % NG
i = .
JIT J :1 ' 1 o
(1) 1)
7w T
(2) 25V - (2) =
- T
3) @
4 “)
i7Aa | T T
- 20V J =20V J

/ Which of the following is not the Indirect 84. frafaReg & o BT FHRI i

methods of achie\yg adjustment? B P ey fafer =} &7
(1) Repression (2)  Withdrawl / (1) 9 (2) e
3) Rationalizatior} (4)  Projection 2 3)  grfavor @) e
85. Which of the following is not the basic | Fre=ifoRag 49 GAEEs Y
assumption of computer assisted instruction? 3T ) AT Agar g &2
(1) Instruction for a number of learners at D) 5 & g7 3F ey B
a time. P T IS Yo gy
(2)  Automatic recording of the learner’s (2) Renfrag gy _
performance. < gg RE | T @ w

(3)  Variety in the y of ‘methods and R e N ,
) technié’u;s. - ) AR S ® A
(4)  Variation in teaching-learning process. I
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6. InStem-

atoms (each of mass my) passes through a
;ngn of \.vidth Ax in direction of original
'y ;;l:t.uln this regim? a magnetic field gradiem

etup glong Z direction. Beam enters this
region with speed ‘v’ and atoms get deflected
by distance A7 when they leave this region. The
magnetc field gradient (:—R 1s then given by {m.
1S mass as electron \ = t;/’ln} .

dB 2
1) B_ 4memdrv? (2) B _ 2momearv?

dz eh (Ax)? -
3 R dz eh (Ax)?
(3) d8 = Mome 4z\ ) dB _ mom, Az V?

d 2eh(av? dz  4eh (Ax)?

87. A full wave rectifier with a load resistance R, 87.

is connected in series with a inductor filter of
mductame L. The peak value of applied input
voltage is Vi and its angular frequency is o.
The ms vglue of ac component of the load
current is given by -

1 ¥m
R,
2) L 4Vm 1
\3 31[ a2
\‘;RL+4(1)2L2
3 L2Vm B
v2 3n IRE‘F«DZLZ
~
4 L4Ve 1
— —
\2 3n JR%+UZL2
v

88. Which of the following is not the development ~ 88.

characteristics of Adolescence?
(1) Acquisition tendency
(2) Contrasting moods
(3) Anxiety of vocation
(4) Feeling of hero worship

89. A particle moves with constant speed around /= 89.

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

A
[
Al
fl‘

/7 Y

AT
L b x

v O [

\ LY

- -~ ‘. -
j

(1) (-6m/s)1iand (12m/s%) i
(2) (6m/s)iand (-]2m/§2)}
(3) (6m/s)jand (12m/s7)1

(4) (6m/s)j and zero

B

- Gerlach experiment. a beam of silver  86.

W aesits oA § I gRarops (s
F1 Gl mo) BT TP Yol G B IR
nfy # R & Ax HSE & B wH
ToRe #1590 ®F # Z R 4 o

A yamrar ©nfdd 2 A 39 ©1F A
v @ e g 8 aur g9 e @

A Az 9 faefia gvar 2, a9 gaara &
gammggﬂwaﬁmeﬁ?{me‘s’?&?ﬁ?

FT A & AT h=h/2n)
(1) dB_ 4mom.8zv’ (2)

%%3@

%

dB _ 2mgm, Az V2

2 eh(&x)? dz eh(Ax)?
(3) dB_ momeszv’ (4) dB_ momedzv:

dz~ 2eh (Ax)? dz ~ 4eh (Ax)?
& Q0 ¥ RN BT Ry s ufRy &

3 ot IRPpa fheex & a9

|1
et T 2| falre dieear &1 RrR 3E
Vm & @ s o2 e g B
gama'cﬁ ueH B T (ms) A
1 Ym

TRy,
2 2 4Vm 1

vz 3m fRf+4w2L2
3 12Vm 1

V2 m ’Rf+4m2L2
@) L tVm 1

V2 3m RZ+w?2L2
frafalRag § ¥ a9 [FIRERT &1

farear =€ 8?2

(4) dR GO & qEHr-—

TH BT YR g9 W Ed A | "
2 V9 I8 g A R &, 79 39 Fous
x=0, y=3m & TR $HHT I (6m/s) i 8| Td
g&'ﬁﬁBW?,maﬂ@Wm:

|
(1) (-6m/s) 1T (12m/s?) i
(2) (6m/s) 1 TAT(-12m/s?) i
() (6my/s) j TAT (12m/s) §

/14) (6m/s) § AT TG
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»of nuclear force,  90.
90. In the Yukawa Meson theory 01~m“ eh tween
slear fore w
the potential for the nuclear force be
neutron & proton is assumed
A e Ar
(n 2 err (2 - gz —_—
- Iy e r
" 2 Ar?
3) 5 eAr (4) 28"
— g‘ ‘_. - 3
’ | ree 91,
91. An electromagnetic wave going through free
Space is described by E = Eo sin(kx - wt) ,
B =B, sin (kx - wt), fhk‘n > C
(1) Euk:Bo(n e ‘\/// /\))/\L
(2) E(\Bn=u\k " ,/Q) N
) Bw=Byk .
@) There is no relation between Eg and
B,
92. The electric Current in a circuit varies as = 92,
=19 (t7) for sometime where 1 is 2 constant,
The rms valye of current for the period t = () toL
¢ . f
DRI t=rtis - 1 1, F -
M)k —&h Tl
) V2 V3 n
Jm 3k @ L g, [
e - — 3 - T 72\ J3
93.  For a drivep harmonic oscillator, the amplitude 93,
- . " —
B Xm 18 given by, To -(Z/Z
F e g
Xm = 1 ¥ =
[m2(w2 — wg)? + bZw?)]z 0
where F,, is the (constant) amplitude of the , b
driving force, ¢ is frequency of driving force,
Wy 1S natura] frequency of oscillation ‘m’ s
’6‘ mass of oscillator and ‘b’ is damping constant

At T€sonance, what jg the
the object?

velocity amplitude of

(1) 1 /{)) Toﬁ
) 2 (i
r3 ‘
4) Independent of radiug r )q J

L)

GIEIRCIGIR

r *Ar
) g E’;_ (2) px
r

TR E=Ey sin(kx-cot) 2T B=Bysin(k - wt) 3
aftfe 2, @9 -

(1) Ek=Byw

(2) EoBo=wk

(3) EO(J.)=B0k '

) anmBoﬁﬂ?rs‘WﬁT:l'ﬁﬁ
wmﬁwwma%mi:io(tm

P ITIR qead) 2 SRl 1
I RIS t=09 t=173
AT e (rms) 719 & —

U5 fdie &
fore ey &y

o (2) 1o
@ s
(3) i 4) ‘3_0
2
Wm%raaﬁﬁsraﬁ%msmm
Fn
Xm—



s,

97.

A clear sheet of polaroid is placed on top of a
similar sheet so that their polarising axes make
an angle of 30° with each other. The ratio of the
intensity  of emerging light to incident
unpolarised light is -
Mm 1:4 Q) 1:
3 3:4 @ 3

-

-
&

A closed Gaussian surface consisting of a
hemisphere and a circular disc of radius R is
placed in a uniform electric field E as shown in
figure. The flux of electric field vector coming
out of the curved surface of the hemisphere is —

1 = @) 5 e
(3 mRE (4) 4TR%E

A copper rod of length ‘L’ is moving on a
uniform speed ‘v’ parallel to a long stfaight
wire carrying a current ‘I’ as shown in figure.
The rod is perpendicular to the wire with its
ends at distances ‘a2’ and ‘b’ from it. The

motional emf induced in the rod is -

vV

T
AP S
b >

|

I

!

i
(1) Zero (2) Bv(b-a)
3) Mlnﬁ (4) Molv, a
27 a 4m b

98.

96.

97.

U @ yadb (Merfzs) Me oeft &1 Uh
ar ofte qv S | gFd gaoT e TRER
00 @1 w7 @ @ 2| ffa geerer e
aorr arferer arffae webrer fyaar &1 AT
2

(1 1:4 2) 1:3

3 3:4 4 3:8

v dg MOREA gw o R B @1 1@
JFdR d UF AL F I 2 Ub FHHA
ﬁgﬂmﬁﬁwéﬁm%ﬁaﬁuﬁfﬁ
2| ygme P abBR Aag 9 fagd e

@ %ZE (2) ‘/73 TTRZE
(3) mRZE (4) 4uR’E

L <9TE P a4 P TP B Uh GAM Al v
Y e e A R o 19RT yared €, &
AR 9 Y81 8, oY & ford # <o
2| BS IR ® oi9dq & N g9 RN Bs A
a @b gRA W &) B H IR faga ares
g & —

€ b —>
|
}
]
|
(1) Zero (2) Bv(b-a)
3) Molvp b Iv
( ) s lna (4) u:—ﬂln%

06- []
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Jeus is given by the 98- ]
98.  Quadruple moment of a nucleus 15 & ) =—) q.1322 -2 )\
-.IZ .(?7?—[12) faan g Q ZiZq'( I r')srﬁ .
following  expression Q=5 ZAPA 4 @ id MeH &y :
. A 1 . Z
- . : ) r B
0 \\ Where Q.. 7., 1, are charge. ‘7 coorfimatc dl:.: ;"m Ef\) 'Cﬁ:‘;’«' @[ @ %| aﬁ UE :ﬂﬁgg
b distance of 1™ proton from centre. If 6 P"‘;’R‘ 6 det qﬁzﬂ x=1tR, y=4Rgk, a
0~ T I anucleus are situated at distance X - P qifve @ B %) TR Reyg 8 3
o Q- is the radius of (R ALEN
¥ v=1Rand z = + R (where R 1s the It " the WWW?' '
" the nucleus), the quadruple moment of t 1) qR? (2) -gr?
. _woucleus is - ) ( 1 2 \ta
\ G :\:\\"\« AR | gR- (2) R — .,/-/-“‘g 3) _qRZ 4) {
" i TR X ‘2 H)
,:_ 3) -qR‘ /HT/ZCI'O ) . s s . g/
_ - 9 99, fo ® P19 |1 G WEl g
99. Which of the following relation is nothtrue. . 1) hie 2 ~h
(0 hy, = _hie ) hg, = .1-?:2- hy, = il fb = 1+hf:
1+hse h fe (3) _ hjehre (4) hoo = hoe
3 hy = hxe% C)) hyp = 1+c;1e hy, = +hee ob = T+,
™\ 1+h¢e fe . 9) e
,}5/700 Value of the reduced mass of the system of 100. BRI TR A gdS iR )
\__~ ¢clectron and proton in a hydrogen atom will be ¢ R &1 FHId ST 61 A b
N30 ' closer to mass of - U \L')ﬁ w;wlllil & JHfeS g g3'1“?\ >
(1) electron — % oi/@f\ (1) ForgT A Vﬁ%
y/ . (2) proton et 2) wer T d I
.\65 ’1/\.\’ {(3) hydrogen atom NYPZQ =i w\) (3) TSI URH] > /!Y”
e (4)  hydrogen molecule ML/WQ (4) wISQNA 3] é N
101. A thin double convex lens has surfaces of radii U6 Aol SWARTe o @) gasl 31 @

of curvature 25cm each. If the focal length of
the lens is 20cm, then the refractive index of the

material of the lens is - \ @,\
7] (1) 1.50 2) 133 ﬁ‘?
Ve (3) 1.625 4) 1575
\

x into 4 stable nucleus B. At t = 0 there is no
/(J  nucleus of B. At some instant ‘t’ the ratio of the
N y number of B to that of A is 0.3. Then “t’ is given
)
by -
1) {1102 (2) {=phts
" 2In13 - In2
(3) t=TIn1.3 4 (=_"T
In1.3
103. Landau free energy function is defined as - 103,

(here € is order parameter and other symbols
have their usual meanings)

(1) Fo(e,1)=U (e, 1) — k10 (¢, 1)

2) Fu(e,1)=U(, 1) - 10 (¢, 1)

(3) FLe,1)=U(,1)+10 (€ 1)

4) FL(e,1)=U(e1)+kto (€ 1)

Paoe 22 of 32
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A radioactive nucleus A with half life T decays 102,

b B 25em v ) af < @ v

X 20cm B, A oF B ugRf FT UG
T

1 1.50 (2) 133

3 1625 4) 1.575

U Al e A aigarg T3
U Rl 1% B # ey gyar &1 1=0F
B &1 ®1g o T 4 &) fared) eor (R B
O @ BT A B we § e 03¢
W9 BT M 59 gHR fogr SIem -

(1) _Ilnz = l_n_l_?_’
t_zm (2) t—Tan

® =Tz @ . T

| Inl

mmmwwmm

0 ST & (i e e g

N ) ® 0 o wadt @ g

(y Fi (e, D=U(e, 1) - kto (.7

:i) Fr, (€, T)=U (8, 7T) — 10 (€, )
(4; FLen=UE1)+1060
I Fi (e, V=U(e 1)+ kto (.7 o
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= \t 0,\(»'“ \ Al L‘ ol ¢

], E\ d(not
M el € the contribution
of t
energy per nucleon in the hqund he surface 104

The ratlo E, (17

4
3 5-2

drop model.

(2) 9 ﬁ\t

4

2:3 (\
3:4 \b

5. The de-Broglie wavelength of a particle having 105,

kinetic energy E is A. How much extra kinetic
energy must be given to this particle so that its
de-Broglie wavelength reduces to 75% of the

initial \value 17y
M (3 @ (1) A=
9, 4 - Jam
106. A certain atom has six electrons in the 3d level.  106.

What is the maximum possible total my for the
six electrons and what is the total mg in that
configuration, respectively?

(1) +6.+2 (2) +6,0

3) +2.0 4 +2,+2

In the Eigen vector equation Ax = Ax. The
2
1] , then the

107.
operator A is given by : [A]= [i
Eigen values A are -

(1 3.8 (2) 6,4

3) 5 -1 4 -1,-3
Consider a cubic crystal, for it the Miller
indices for a plane parallel to y-axis and \__~
Z-axis are -

1) ©11) 2 (101
(3H—~100) 4) (110
Which of the following is not the standardized /109.
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 Scalc§

If € is the mean energy of a system of an
ensemble consisting of N such syslem then -

{Z s pomon function and B =
(1) e=k— (log Z)

108.

109.

110.

s

3 I) E. (227,:\) 18 then Y \ !

A i }

oY o -
Q"‘/// —fé‘q

T E, ga qe wfey # ufy e 98 0 2

ot Y e et 2, @9 I

, (27 1) . g (6%

E, (1 Al) :E (307n) g -

(1 43 2) 23

3) 53 4) 34

WWWWWE?ﬁ@r—M

qended A 21 gad fae afafd i

got @ o arfe ged Qs SRR

B B BY AU URME AR B 75% T

?

om0 ()

4) —E

3 (Z)E
fﬁﬂwﬁwmﬁwmﬁ

1 3,8
@ -
/8 | T B e ( ?fqﬁ'éﬁﬁv‘&!'ﬂ qﬂ%ﬁn?aﬁ
mmyaﬂaﬁ?zaﬂ$WHﬂ

AFPIHa T TE 8° ;

s
(1) R Fiafe gig Ao

@ R Ve @ aE W 1

(3) R wafe dfer gyt
@) uweH wiafe gfg Ao

110. IR N @dy FeRl @ & v e A
Qf@wﬁzmﬁmwwﬁe%aﬁ—

[Zﬁﬂmwéws-_

/(})/Ez-éﬁ(log Z) 5 -
3) &=k fﬁa(long) e Bﬂ@

) E=—5é(logl) e QL
b6- ] o AT Page 23 of 32
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(1) e=kﬁ (logZ) A- A
'e'=-,i(l0gZ) 2-4 %L
3 e=k-— (log Z) 4 ~
@ &= I()B(log Z) (5 ~7\'> —/\)
b 1 B e ‘*5(\"(&*(‘2"(3
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.
e
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_ T W, q18 ¥
1k AT afdr & -
: Ral i?ﬂ qrel
o ' \u\ coductt ! 2 99
monte ¢ 1 55
1. Ihe ‘\‘“; h;:: ,;O‘r‘ o ‘““‘ ‘1‘,“;\ loop gain D 0_()) 4) 99
roduoes n o 7 |
h\‘u negative o - (R o {aa’cﬁ) Cdl ggdard m = (B
the amphiet 8 @ 0 02 iﬂaﬂ (
(90 @ o “ mh\"~ 11~ Qﬂf?«lﬂ 3I9j _g) =
QN wession @ R
12, kdenufy e correct €X R (2) Cp=—=
e \ nlllﬁs‘ (l) Cv = r+1 r-1 119- /
having thent usual MEANER R (4 R (
o ) @ Cr = B Ce= ,
L Cv = ;‘ " (3) CV r+1 r+1 e
. (‘
© R @ = [ ﬁ; ﬁ]&ﬂ qﬁrﬁﬁl’f %}
S Y s 113 fe gaﬁ@@ﬁaﬁ?mﬁﬁm
i i that “quc;uional P“‘."‘:m‘loé"\;[t\\ qg ! HIN 27
1\13 \::mbl\:l‘:: ‘(" psvehology which deals W! Eal e (
that branch OF B2 5 D Rep-x
T-cachmg‘aud Learmng - :2) =g ga—\;
(1) Skinet éﬁa m
(2) James Draver - 3 ';}ﬁ Q’ET 31
(3) EL. Thorndike @ 5 % -
(4 Crow & Crow e offective 114. & JEAP B '\ﬁl { <13 120.
114, In 3 semuconductor. the ratio of the S L & wHTdl aap:n:{ 3T :.l
mass of hole to electron is 5:1 and the m‘th ‘:’ Jarm 8 @ AT fysrifa oIl DI W 3
mean relaxation ume for hole to electron 18 l-?-- qreg fysyifarapTel q 3qard 1281 89 7
The ratio of mobility of the hole to electron 18- S,W J feierdr &1 3rqard 2 - 121,
(n 13 _ 42 L 1 1 (2 1:10
3) 31 (4) Insufficient data 3) S ) ;ﬁm
115. To refine. change and expend on the basis of 115, g digd TRl ECIGECRUEIE
new experiences In - current intellectual JER - WX gRads 3R e
structures 1s known as - X HAT m g —
L jﬁ( (1) orgamzation k;%}: (1) «ITeH 122.
e Cet42)  assimilauon X P s L L e (2) SATHATHROT
X (3) accommodatuon..- \/ - e A3 Wﬁm
(4) equiliberation v @ W‘ﬁm
116. Laplace  transform o sinh : 1S =
. ! \;:“m - s ( inh  (an) s, Jl?\l} sinh  (at) &1 e dIR - © 123
hY ol I ¢ L » = . -
\ ¥ 5 ool - A s> lai -
. I s 2) 1 Q v _
‘\ ) ) s ad - % (l) S (’) 1
= W i @ _a e
o~ ) ST as 5 e ) .
117. For a hght beam supported at its two ends and 17 s2. 32 C)) Q-:: 1%
loaded at the muddle point O with a weight W + P E T3 ST FRRY v 3]12]‘[‘[?6 Héa;\’ & )
the depression of the nuddle point is gi ' "y 37
point s given by O W g °
(where symbols have their usual me: ; ' s 7y ﬁg W AR @ R e
leanings) - DT JTTHT far ¢
() 5. W 2) o Wit ? (W gy 9 UhR S
& MRETEON 1 P wefer aref §) -
& (3) o wid N .IG (1) § = wuLd ! 3
6= — (4 w =— 2) wL
Vig O = — 48 Y] 6 - —
)0 ‘ 6 y)l. 3) 5 _ WL g 24 \:lg
06- 1 L) \ - TN, @ 5= o |
- \ o T el ., =
\ £ X JPage 24 of 32 . ' 06 [
! { ‘\S‘*‘q )




y

Find the 0 a
p Fouri £ m W
"= {1 Il SUerwansform  of 118 1 Ixl<a gl
™10 Ix|>a ~ o {0 l"|>“ &1 BRI HaTT! A9
3 x|>a
(1) > 5 \ A(J\} A( Fﬁﬁ N
Flu= |2 =0 o) & A ) -
2 ) ¢ o Fu)= |2 < (u#0)
F(U): \/é Cos ua - N u a
n T (ll ‘#0) Sk \ (2) . 2 cosua
3 ! ar ) A\ Fu= |- —— (u#0)
(- ) 2 sinua )\C{\

,V'//'i‘:ﬂ(u)= —_— of. \ < in u:
r uo (u#0) Xt & 22 160 3 F(u)= ﬁ == (u#0)

| (4) F(U) = 7Zero e /
(u#0) /
A phase shi s 200 @) Fu)=gdu#0)
9. A phase shift of 30° is observed when a beam 119.  30° &1 @cll e SfEra frar o 3 54

of particles —_— _
at:grzet. Wh(;fxetll:;r;é/-m"i MeV iy scattered by 0.15 MeV &1 T& ®U1 goi TH A F
observed phase shifi o energy is changed, the gt BT 2| o9 & D Folt gaddl g,
s-wave scatteri;g lisl ;:l(;(\)za‘n?r;zm}ilng that only ar uferg &l f%r@xrcmoem 2| g8 9Hd
section does not change with elnertg; t tt]?: ;;Z:,: gy f& wad s— T gt & g £ T
energy is — =3 e & ot @ arr uRafia el g E
(1) 0.30 MeV IS @ Holl § —
(2) 0.45MeV (1) 0.30 MeV
(3) 0.26 MeV (2) 0.45MeV
@) 0.075 MeV 8; 8-325M&2’V

120. The relative magnetic permeability of a type-I 120, 1 Wfy OTeie @ IATUfEE FEDI
superconductor 1s - IR Bl & —
(1) Zero 2 1
8 L 4 L

Zn 4m

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

122. Nuclear forces are -
(1) short range repulsive force
(2) short range attractive force

(3) long range attractive force
(4) longrange repulsive force @) & W & gfaeyor ad
123. In which year Information and Communication  123. A we GywoT ) g H AT Ud aue
Science word was used very first in I 9T&g &1 WA wduem e 8IN?
Information and Communication world?
1) 1942 2) 1950 (1) 1942 (2) 1950
4) 1986 (3) 1956 4) 1986

(3) 1956
124. 31 tuning forks are

24, 31%RE 39 yeR @afed &y omd € &
gRd WRA AT ® 9y 4 fame Ia~
el 2| sifqw WRF B Imgfy, veH @R
a%anq;faﬁljgvrr%miﬁqwﬁaaﬁ

(2) 240Hz (1) 120Hz (2) 240Hz

360 Hz (3) 320 Hz (4) 360 Hz

4 Page 25 of 32

so arranged that every fork

gives 4 beats with the next. The last fork has a
frequency that is 1.5 times of the first. The

frequency of the Jast fork is -

(1) 120Hz

(3) 320Hz 4)
-
< &7 : AL ,/4/ +




126.

127.

128.

129.

For a solid dispersion relation is written as -
E (K)= o, kZ+a, k2+ a3 k? where o, o, o
are constants. The effective mass tensor in
matrix form is -

h<] 0

R v
Fa v

(2)

@ aQq 0 0
h?[o (¢ 5) OJ

W

Ex

0 = o

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/4 (2) R/3

(3) R/2 4) 3R
A plane transmission grating having 5000 lines
per cm is being used under normal incidence of
light. The Jongest wavelength of light for which
a spectrum can be observed is -

(1) 2x10%cm (2) 2x10°cm

(3) 4x10%cm (4 4x10%cm

Which of the following is NOT true regarding
a field effect transistor?

(1) [Itis also known as a unipolar

transistor

(2) The output current in a field effect
transistor is controlled by an electric
field

(3) It has very high input impedance

(4) It is not thermally stable .
A member of Y group of particles consists of
two ‘u’ quarks and one ‘s’ quark. What is its

charge?
(1) +2e (2) -e
(Y e (4) -2e

125.

®

b

126.

127.

128.

129.

qardY g (&) g &y 3 .
‘g foam Il § —
(1) =~ 0 O
201
1
hZ 0 ;;; 0
7 1
0 0 5
(2) 201 0 0
hZ 0 zaz 0
I 0 0 2a3
3) a, O 0
210 « O
“lo 0 as
(4) L 0 o0
251
i |
h%2] 0 ;2- 0
0 0 —
az

Th HU Gl Bl e ¥ W HR e
AT BT AT AT A ST A © | AR g
@ Broar R 2 a gt &Y | @ o
FfrHTH SaTE & —

(1) R/4 (2) RA3
3) R2 4) 3R

5000 Y@M ufy A, I v gHad WIE
a1 T R et & afeaw «
Rre foe Wagw Mg fear w1 0

3 _

M 2x10*JH (@2 2x10°94

) 4x10*wH @ 4x10°34
9 9 B9 |

SRR & e & weg =78} 27 |
) T The g iR off Ped ¢

(2)

(3)
(4)

fmﬁ@z

&3 W gifTeer ¥ fnfg OR
faea & grr frifyg o @
T e gl aga 99 °
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al. The least cut-off frequency of TEm, waves for

ich particle will have angj
2 . ave anti- .
functions? i-symmetric wave 130.

g

131.

a rectangulgr wave guide of dimensions
5cm X4 cmis -

(1) 3 GHz 3 MHz ]

1.5 MHz

(2)
(€))]

;32 The population inversion in He-Ne laser is

'

™\
\

produced by -
(1) photon excitation
(2) chemical reaction
(3) chemical excitation
(4) inelastic atomic collision

t.
s

132.

13‘3. A charge ‘q’ enters in a region of uniform 133.

'S

A

magnetic field B with a velocity (41 — 7j) m/s
and experiences a force (51 — Cj) N. The valge

ofC is - a4 */gs
@ 1?0 P Qﬂ]/
2 2° Y~
7
3) Jes

5
Cannot be determined as values of q

and B are not given.

4

Figure shows N molecules of an ideal gas in 134.

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

. 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
. ® .
(1) AS=Zero (2) AS = NkIn2
(3) AS=2Nkin2 (4) pg N2

2

L&
(4) TP -~

5 cm X 4 cm faRt @ TEH FAADR XA
qores (AETEE) B (0 TEws 701 #1777
gicr gHRT & —

(1) 3GHz
(3) 3kHz
He-Ne oo}
2 _
1
()
3

(1) ﬁ?ﬁj
(2) 5
3) f%m' g4

(2) 3MHz
(4) 1.5MHz
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arafye afafsar =

qarafe SIeH g™

(4) YT GRATY TFRR ERT
wmﬂquwmsé’sw
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(5i—c7)Naﬂaae1§Wawm%§ C &1
q 7
1
)
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C))

R fed amedl A B N wRARN 1 &
P dred gRT Al SHeE TF @ a1 IS
AT § 2 @Y RS GrERT | 1 g9
2| afe g @ e oar § 91 i S
FgaT § UgEdl ¥ 9O oG O 9 A
PAdY faH AT f F IR T AUTT I«
TAF AL (AT TqS &1 Jha— V) H
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135. The specific heat at constant |)F§SS[I‘I‘C an.(l
constant volume of a gas A of d|al()m|'c
molecules is given by 28 unit and 21 unit
respectively for another gas B of diamm-lc
molecules are given by 21 unit and 15 unit.
Choose the correct statement -

(1) Molecules of gas A have vibrational
degrees of freedom but that of B do
not.

(2) Molecules of gas B have vibrational
degrees of freedom but that of A do
not.

(3)  Both molecules of gas A and B have
vibrational degrees of freedom.

(4)  Both molecules of gas A and B do not
have vibrational degrees of freedom.

136. In a Young's double slit experiment, the
separation between the slits is ‘d’ and the

screen 1s at a distance D from the slits. D is
much greater than d and X is the wavelength of
light. The number of bright fringes per unit
width on the screen is -

1 (2) Dd
d A
3) 4 @ 2

Dx Dd
157.

V collides with a stationary particle of mass M
and sticks to it. What is the final speed of the

A A A Frad &9 T gy
135. Wﬂ o @ A Py

28 g@re 3l 21 FIE 1 A 17 M
Bzﬁ%ﬁﬁmm:zlmalsm

%|ﬂé’f$ﬂ¢f‘§ﬁﬂ'

& aroall § DU WA e
(1) ?WA ggﬁj_ﬁ%l _

() B P el § P T i
g AW AT TEEl
3) eFi @ el H U WAy
P 2| o _
@) <Fr E B Rl # BUT Wiy

PIfe TE 2|

136. I @ feRee v # Recl & 92 umiw
d2an R RIS ID WEID,dY
9gd AfF © AT A YBTY B R F
7¢ R 9y THie derE aHaIel bt @y

T & —

(1) DA (2) D_:.
d

3 d 4) X

~ DA Dd
A particle of rest mass mo and relativistic speed / 187. | farerg STAM mo TAT IMUEFBT a1l v

53 UP BT M S99 & T ReR HI7 § Taaw

composite partic]e?{Herey = \/%Z/Cz} . ?{’f@ﬂ?ﬂq Wliﬂﬂ 8? " &/\5
mo \l’ VY: [1—v2/c2 \
’(4 (1) YLO,:; M pat Q'L j 6—»‘(Ma> " Ymovl—v /c } (V X/ﬁ-gccq}
mo+ g j
<\ ) ymov y e et @ (- A
Sy m T e e $X
e VT e om0y Ve
‘ i afa oty \
(4) Insufficient data @) W A

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

The energy of the particle in the state ¥ is -
(1) Z eV (2) -2eV

<~

06- ]

Y09= 30, 00+ 24, () arer Roer e 2
ST 0179 ¢, 3 7y ~2eV TG —leV @

”'“WW%‘IW § Hr Pl
FHoll & — k4
l -7
W Jev 2) _yev
3) -34
e @) 36y
25
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| S T B
o / ~ . @ . s ) i .
(K The following Poisson brac . ) , o .
as constants g N bracket with ‘a’ and ‘b° 139, af a ol b Praeis , @ Freffa @
g S 18 equal to - [')( WP ] C— YPe H1 HE B x :,(j
* APX =YDy + ax? 4 py? T AL B e+t
y°) i
1 v 0 ,)(‘x’l x 2 b 2 - 7
M py g o [ PP G xp o ypy v by sarae]
3 @ O M p @ p El
—X
(40, The magnetic flux (i UL 3 y @ x %Y
ux through a coil of resistance  140. 7

5 Q plac ith i
. placed with s plane perpendicular to a
uniiorm magnetic field varies with time ‘t’

(in seconds) ¢ =2t +5t+ 7)
milliweber. The induced current in the coil at

as

5 Q R @ Ud dueen, forder T
THEEET JEPII 8 B Ead 8, A T
e THEPR Her It (s H) B A
b= (2t +5t+7) faehsR @& Ied

t=S5sis - qaeTar &1 t= 5 dpvs W gUeen # UG
(1 15.5mA 2) 31 mA / gRT & —

31 mA
(3) 155mA @ Zero g; 1255 :: ((‘2‘)) EI:\qm

141. A force is applied on a box of mass 10 kg lying

on a horizontal surface. If the coefficient of

e | W @ 10 . seEEE & S
e TR Qe gt T o @ | e wifde

@

static friction is 0.2 and acceleration due to ¥ oy BNIED 0.2 % 3R TEA™ TR BT A
gravity is 9.8 ms?, then what value of static 98 ms? 2 ar arfdrpan Wfe ao g BT
frictional force needs to be overcome for 7= @ & R TiEE wE @ forl UR @A
setting the motion? avgHaT &7 fr-
(1) 9.8N (2) 196N Pm“ W%a?l) 98N ) 2 N e
(3) 20N 4 98N o'”\w | (3) 26 N 4) 98-N

142. Some spherical equipotential surfaces are

shown in figure. What can be said about the

142. R ¥ B MAGR FARM g T T
#| free &7 @ oRF @ Rer & aR A

magnitude and direction of the electric field? /\‘\/ FIT HET ST qpdT &7
\ .5
ko A 51 //7{
R & RS
3V- .
(1) it decreases with distance as E= rzm 1) = {?f & Y E = 3vr2m &
and is radially outward. (where r is in Tear & qon Breud: aeR @ 3R 2
meter) (et ¢ e 3 R)
oY= 6V-m
(2) it decreases with distance as E = rzm 2 7E q B GNE = - & SR
and is radially outward. (where is in EIE?:H § TN %!Wﬁ TER P! AR B |
ter) (@l r Arex H )
meter
: 3) E=300V '
(3) E=300V/m and is radially outward. Q) ) /m T du7 PBroud: 9ER @
information s needed to N
(4) More 1n3 S e R e
determine E. | 3fferes SChl
06- 0 Page 29 of 32



143.

-
- ¥

144. A small charged spherical shell of radius 1 cm 144,

145.

146.

A ramp voltage of 3 V (as shown in figure) per

millisecond is applied to an  op-amp
differentiator circuit having R = 2kQ and
C = 0.01uF. What can be said about output

voltage (vo)? (t refers to time)

(I) vo=-60mV for0<t< 1sand zero
otherwise

(2) vo=-60mV for 0 <t< 1 ms and zero
otherwise

(3) vo=-30mV for all values of t

(4) vo=-60mV for all values of t

is at potential of 30V. The electrostatic energy
of the shell 1s -
(1) 107%9)
(3) 5x107%% 4 107°J
The spin-orbit effect splits the P — 2§
transition (wavelength A = 6521 A) in Lithium
into two lines with separation of AL = 0.14 A.
The corresponding positive value of energy
difference between the above two lines is -
(1) 408x10°eV (2) 4.08x10°eV
(3) 204x10%eV (4) 204x10°eV

An electron is accelerated along the Y axis in a
right handed coordinate system. Which of the
following statement is true for emitted
radiation?

(1) The radiation will be isotropic and
uniform.
The energy radiated is independent of
acceleration of electron.
The radiation will be most intense in
Y direction.
The radiation will be most intense in

X - Z plane.

2

3)

@

143.

v
(2) 5x107°J 4.

145.

146.

ez

(op-amp)

R=2kQ.C=0.0luF , '

(1) 0<t<1s® flGvo=—60mV g
S

(2) 0<t<1ms® fTvo=-60mV g
AT I

@) ta gf 7 B fg vo=-30mV

@ t3 9 9 & fIT vo=—60mV
1 em 3537 BT U@ BIST AR AT Hiy
0V @ fvg R ) B B dEgd W
SHolt & —

(1) 10710y (2) 5x107°J
(3) 5x10719) 4 107°J

Roe deT® U1 S HROT 2P — 28 A #
HHAT (TR A = 6521 A) 31 Yl o
wRiE AL =0.14 A ? ¥ fudd @ 2|
SR T XERA B G SATTS ST IR

o

(1) 408x10%eV (2) 4.08x107°eV
3) 204x10%eV @) 204x10°eV
0P FeldeE vmeadt i ugfy @ Y
I D RY @R & wr & IR
ﬁwﬁiﬁﬂwﬁiﬁﬁf@@aﬁﬁaﬁﬂw
AT Hy g2

D) R 1R vg wpgw @l

@) RfERa o, st 3 @wor ®
3T Bnefy |

@) RRROT Y Rea 4 e 2T
@ RfBRIX 7 1 § e 2

N T | P T ) \/
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1}7_/ For an atom in the state ’ds, . the Lande 147. e GRHTY] S dsy AR ¥ 8 & forg o
" g — factor is -

Ao ® — |
D 175 (2) 1.88 1 1.75 (2) 1.88
/(}) 1.20 4) 145 3) 1.20 4) 145
14§ In an experiment, a small block suspended 148. U® ST #, U YR A0S [ FEH TF el
from a rubber band and oscillating, has a period wifp Qe FR T B TA AP 125 F
of 1.2 s and the amplitude of oscillation qorr Sl AT A MaddbIel & g 2
decreases by a factor of 2 after three periods. @ D ¥ e 2 @ e @ fog

The estimated value of quality factor Q of this farear Ui (Q) BT FFAIIA A & —

system is -
(1) 0.69 2 13 (1) 0.69 2 13
(3) 100 @) 1300 3) 100 @) 1300
149. If R denotes the radius of the sphere, for hard 149. afd R el & f3ream &1 Frefid &xar g, o
sphere scattering the differential cross section FOR Ml | ‘ﬂ‘ﬁ“ﬁﬁ\»_%ﬂ;' JqhAT FTIRT
is given by - BT BT A BRI —
(1) 4z R? 1) 4nR?
/(2 n R? (2) nR?
(3) R¥4 | (3) RY4
4) R® @) R?
150. The Si transistor of figure has B = 50 and 150. o & Si (fafert) giftiex @ forw B =50
negligible leakage current. Let Vcc = 18 V, TAT &R &RT T9G & | M1 Vee = 18V,
Ve = 4V, Re = 200 Q and Re = 4 kQ. The Vee =4V, Rg=200 Q@1 Re=4kQ 2| Rp
value of Rp so that Ico =2 mA, is — BT 91 s fT Icg =2 mA &, 8T —
(1) 78.3kQ (1) 78.3kQ (2) 723kQ
3) 100 (3) 100 Q 4 2kQ
_________________________________________________ o
201 = 2 $= % g=2 J =1
¢ et . s T T
/%/{ | + j(J’P’)+/§lA'P‘)~9\,Q.e\) | 8

24
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