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1. &80 e 2. 350 cm*
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A rectangular phote framc of size 3G m x
40 cm has a photograph mounied at the
centre [eaving a 5 cm border sl sround. The
area of the borcler is
i, 600 cm?
3. 400 cm?

2. TS0 om?
4, 700 cm?

il T-REw wERE # T oFe & 2
qrets, 7 &7 #t | dieae Badr & aafs
=T AT Fr oWE WwdT A8 fRET 2
e AT 69 Tt F 70 ofwde Bad
gl of arat fr dEar wE maat ik
gt & Feanit & 9w & mir & =

a7 B foar #7
1. £2 2o )
3. 24 4, B9

At 2 birthday pary, every child pets 2
chocolaies, ewery mother pets 1 chocolate.
whtle no father gets a chacolate. in tolal 69
persens gel O chooates. IF the number of
childecn is half of the number of mothers and
fathers put topether, then how muny Fihers
are thera?

E. 42 L 23

a2 4. A4

19— 22 3% — 42 4 57 1177 _ 1g* 4 152
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What is the value of 12 - 22 437 — 42 4
S . +17% — 187 + 1529

=5 I

3, 95 4. 190
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The cuirves of ¥ = 2x% and v = 4x intersect
cach other at

i.  only one point.

4. exactly two points,

3. more than twa points.
4. no point at all.

Wit Toerfel U 3 21 S A owR &
AR & JTE F S0 ASeT aur
WOHFHRA B 57 BAT A of of

. FAYB & O wrwr g

2. &HY B WEY o fr 2l
. T B T 3t wfte geEseTy
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4. #FH B ¥ ¥rw T s st
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The diameiers of the pinholes of two
cihrerwise identical cameras A and B are 500
pimoand I} pm, respectively. Then the
imyge in camera A will be

I sharper than in B

Z. darker than in B

3. less sharp and brighter than in P

4, sharper. and briphter than in B

Know More
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AL [ = ABL + BCA + GAS T FEl AR FOT O
CHHAAT 9GHRY F 3w § aF Dew & e

&
I, 37 o8 29

2. T E mﬂgﬂﬂﬁ 0

3, 29 d Wi 37 & FET
4. 9T & TRl omd

IFN = ABC + BLA + CAR where AL B and
are decimal digits, then D is divisible by

1. 37 and 29

Z. 37 but not 79

3. 29 but not 37

1. neither 29 nor 37

i ot § @ & B

PR, B, Elj'__ JiL 70 T 70 7 25, ™)L Y5 94
106, 166, 160} |

] HW < HAIEOFr < [ 4
L EEEE < HIET < miflgr
3, HET < mftaer < e
£ FICOET < TEAF < FTY
For the fullowing set of abserved vales
{ﬂﬂ,ES,ﬁS,TH,Tﬂ,Tﬂ.Tﬂ,EI,ES,QH?QE,?ﬁ,
g, 160, o)},
which of the statements is true?
I.  mode < median ~ mean
Z.  mode < mean < modian
3. mean < median = mode
4. mediun -7 mode < mews;
10,
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. &n 2 Ninm
1 1@x 4. 6

A circular running track has gix lanes, sach |
m wide, How far zhead (in metres) should
the runner in the cutermost Jane start from, 5o

aE In Cover the same distance in one lap as
the runner in the innsrmose fane?
. &n P TR
1. 12w d 36rx

wﬂmw#m-ﬁﬁ#ﬁ'mﬂmﬁ%:r
W ol % e 20 TRAT W HFA
Hﬁﬂﬂﬁﬁﬂhiﬁfﬂ%‘ﬁmﬁ‘fﬁlﬂﬂ
HF 80 ol W RT oW £ o A A zaw
TT W A R 4 wiat @ sy fe 9
a7 FEA AD MHE B oats miy oA &
FEIT 7 IR W & 10 & =& 3eaq fer €
¥R 35 3 urew fve| 1 ofifents &

. A FUr B & s guay e e
2. A BT 8 & 6A @fT 33 |

A Ba#ﬂsﬁrﬁ'amﬂmaﬁgﬂél
4. Aﬁatﬁ@m#mmﬁl

In un examination 104 gueshons of 1 mark
each are given. After the Cxamination, 20
questions  are  delated  from evaloation,
leaving &0 questions with a ol of 14,
marks. Studerd A had answersd 4 of the
deleted quesiions comrectly and gol 4] meks,
whereas studerd B had answered [ uf the
dedeted questions vorrectly and got 35 marks,
In this ziiuation

| A and B were equally bepefitied.

2. Aand B lost equally.

3. B lost more than A,

4, A lost more than B.

wqﬁmmkmqﬁﬁqw#mﬁ,ﬁﬂ
AT B 6 km e R S5E% ¥ 6 km
T e X orar @ Rer ag s gy
75 W U @ I S ¢ oaw i
SN A3 14 farmr M wiar 5o ap
el famg & i wy i

. 6kmqqd & 2. 20 ke TEOA A
3. Mkm3eaw & 4. 10km ZfEwT #
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IX.

2.

13,

13.

5-A-H

A tourist drives 20 ko toawwacds éast, tiums
fight and drives & km, then drives 6 km
trwards west, He then tums ta kis 1eff and
drives 4 km and finady fims right and drives
14 km. Wheet is he from his stasting point?

o O km lowaads east

2. 28 km towdrds west

3. 14 km towards north

4 1} Loy tovarands soath

TS SEIDOON' 3 3T - NOODLES: & ar

‘SPLOS W AN HTIET Rl
. KALAD 2.
. RASAM ' 3

SOLUPR
CINEOM

If ‘SELDCKIN means *NOODLES' then
what dows *SPUOST mean?
. SALAD -
3. RASAM 4,

SO PS
OMNIOM

TH I a=F Fef 4 200 F woibr
IR B AT Ftar ¥ ulr zd b
it aRT Fauw T &ar 9 S ses
I B & foea w1 adlw by

M= B
1. e I 1y
3, +20° 4+ 3I0°

An ideal pendulum oscillates with arngyiar
amplitide of 30° from the vertical. IF it is
observed at a random instant of time, its
agular deviation from the vertical is most

hkcly 1o be
1. 0@ 2o RO
3 X 1 130

TF UHAN GIRTH 97 L @t & sl
# W A A W oo Ren i

b ERa

r S

3. R e
4. TRaiie ooy

In the contcxt of tiling a plane surface, which
of the following poiygons is 1he odd oue out?
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i4,

14.

. Equ.laerai triangle
2. Sguisre

3. Regular sentopon
4 Regpr e hexagon

WIT & 89 ATITE &« U oy T &
AreF = #ﬂm#ﬁfﬁmiﬁgrﬂfzﬂaﬂﬁm
gl S

3. xdMT & WEY HEHdg A ¥ p fr
¥R AT

¢  pEANxF TUO FACLHINT AW A A
b AT BT T 2

Scatter plots for prirs of observations on the
vanables x and y in samples A and B are
s inthe fipure.

1 " .' . u A Y
i . 5 ” ¥ ' g " i
: A I 5
r P
Which of the following is suggesied by tha

mbods?

ks Comrelation between » and v is
stronger in A than in B,

2. Lorralation between x and y iz
zhzant in 3.

3. Correlation betwaoen x and y is
weaker in A than in B

4. yand x have a cause - cifect
relationship in A, ot not i B

Know More
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Find the missing {igur

fre the Following

S UETICE.
¥ +
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AT ARC & A= 1), B0 81 AL = G T
BC & i fag o #1 7w a0 B

VAN

{Mai Ty coaia)

. 8.5 2. 24.0

© 3. MLS . 36D

in triancic ABC, A= 11 BT = 6!, AL - £l
and U 1z the mid-paint of B, Then A0 in
%

\:“\

A . Y .

4
Mot 1o sealed
l L& L |
i, A% 4  FEI

2 s
6
]
| 2. 24
3. 34 4. |0H

Areas of three paits of a rectangle are given
M unit of wm’. What s the total ares of the

| L8

Know More
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19.

1o,

20,

5-A-H

W W Rt e wme e, e
T AAw ar Joft T g K e
o o3 fremdt 4 @ ot X o
R R OFAT ¥ T 25 A e e R
I fren feitat 3 S P =t oA

gﬂrﬁ.q@maﬁﬁﬁmﬂﬁ

2, 16
3. IS 4 7

A Student is free to choose only Chemistry,
only Bioiogy or both, I out of 22 students.
Chemistry hat been chosen by [ and
Diotogy by 23, then how many students have
chosen Biofagy but not Chemistry?

L. 9 2. &

i 25 4, 7

PRl T AR F At oa A eamr

3eT SEUN (§AT g FaRe )

. Fﬁﬂmmuﬂm{*ﬂtﬁaﬂt}
T FAF H IS T WOnenE A

) ¥
2 mﬂmmm{mﬂﬂm
T A N IST T WAHF (597

#r 3 ¥
3. #AY SOT WAT AW AERr ¥ e

AR 2t A s )
§. A IWF WAT aw A T e
AT ST 7 e 1

The Lt {upward force due to air) gencrated

by the wings and engines of an aircraft is

| pasitive (Upwards) while landing and
negative {(downwards) whiie taking off,

2, negative (downwards) while landing
and positive {upwasds) while taking off,

3. negative (downwards) while landing ag
well as while taking off

1. positive (upwards) while landing as well
as while taking off,

21.

il.

22,

11,

13

.
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Hg o N 0F AR Ay o0 &
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HF'HIE‘IF ﬁ=(§ 1 n)ﬂ'li’-ﬂﬂ-"ﬂ?
a o

He & WeertoT At a1 aov &

1. gi® 2, g®

3, aTee 4, |

Onre of the cigenvalues of the matrix e is

. a [ 0
e, wiktic A= |0 8 E). The product of
0 o
the ather two eizenvalues af g is
[, g 2. p®
3. @vi8 4, 1

WA flx} =14 50+ 30 ) St HE'EIE,T
(P = LA = x Bt =t - 1))
TR HUG Y (v} =, . B0} 3] o o

& Aty
1. 1/4 2 1/2
L I 4. 4

The polynomial flx) =14 5x +3x? s
writién as a lincar combination of the
Legendre polynomials

(Pu{:r} = LA{e) = x, Py(x) = - (3x° — 1})

as f{x) = X cuPo(x). The value of Cy i5
1. 174 2 172
3, 1 4 4

C ¥ z=0 W &fed = Fisar @ar 30 1
mﬁraﬂfhnﬂmwmm
d:tlni'l:ﬂ'.lr ﬂm.!'.

FE diamME

'! 4

4i
3. 2 0

.
4,

The value of the intepral f s

£z gFingz’
where i3 2 circle of radius E, traversed

counter-clockwise, with I:entmat Z={, is
. 4 4. 4

L] £ {




24 x-ﬁ:arri-’rimﬁgtr m GCHAT & UF ST
aﬁ‘raﬁﬂzqiaﬁruyﬁﬂmmm
o, Iy W BN o v dRres
T IR e=0w #fY v, 2 A LT O

ier g1l
= ¥k
] - qu H‘I: 2- s =5 1:"] 1,-' - .
o s Infi +—""-’s~~i“1I r}
.-.-...; E!"E
3 I m'|']-"1i'.|]f 41 1 EL
+ e m

4. A padicle of mass m, mieving along the x-
direetion, experiences a damping force -yp?.
where v is 4 comstant and ¥ s its
nstantancaous speed. If the spesd at £ = Q s
Vg, the spoed at time £ 1s

I, oo™ w 7, o RS
{] " [T
1+ In{ii—i"—""'*]l
m'ﬂn g ™
3, S
Mt gt b EFgd
14+ 26 ™

25. o iy F wefla & e 1= f ota e

T A W e £ & WIS
(1L # (1,0) A3t & @ S s &
T THaAaT pax?=1 [ arF £l

It 2

HATEAR ! T A ¥
b, O

3. e¥lginh 1

2., Z2=inh
4. ¢+ e~

25 The integral | = ) e?dz is evaluated from

the point {-1.0} o {1,0) along the contour
£, which is an ar¢ of the parabola y = x2 —
1, a% shown in the figure,

e -H
827 CISRMAA-SAH—2A

LT

The vakue oof [ s

1.0 . Zsxinhl
3. e“tsinh 1 4. p4pt

dxe X
W WA B Y
szl 3 5
by I-Inﬂ'.‘i: 2 _‘;.-"=.|"-1.7'|."|'-I'—i
3 p = Ax + By =242
¥ * ¥ Jr+;=.-"

In termns of arbitrary constants 4 and B, the
general soiution fo the differential equation

d’y dy
Iz-—. — =~
_ dx**+ 51:1'.1:+ Iy =1
s
A
Ly ==+ Bx 2. }r=dx+fﬂ—
3 oy=dAx+ Bx? =242
y X 1, y = e

BRI WAT AYE V)~ ke (&
UAteAsS TEss 8 o 9 oy &
SEAAl m W YIS RV HAW o am
mﬁm#mmhﬁﬁﬂmﬂ
HHaTl Aty g FawT = 0@ wew Iy B

A W wd R oRlw HEe 2 owr vw
FEHW § 29 &7 09 07 5% amky
w7 HEF B £, IE m ¥

| [124km?g)i/e 2. (12km”g}-1/
3. [12kmig]tis 4, [1zkm2gi-1/4
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28.

28,

9.

19,

5-A-H

lov the attractive Kepler problem described by
the eentral potential Vir) = —k /7 {whera k
5 & positive constant), a particle of mass m
with a non-zero anpulor momenicm oan
never reach the centre dug to the centrifyeal
barrier. i we modify the potontizl w

k
Viry = ———-"[;
-l L1 g

ene tinds that there is a eritical value of the
anguidr momentwin €, below which there s
no cenirifugal barnier, This vaive of £, i3

| [1Zkm*g]i/2 2, [1Z2km2g|~1/2

3. [12ikm? §]H8 4 [12kmig]-L1/s

ﬁg v =0 Fe-fad F:lﬂ’unﬂsh{z]im
H O &3 F1 1% o0t m ¥ &7 &7
o T &

mL.'i: .
1. 7 |[— .. 2 i
Kr 21
||1r='1ii 2mi?

I.q'- Eﬂ. iy -1_1 E
Fn 7 Fir

The time period of a particle of mass m.
undergomz small oscillatons around x = 0,

in the potential ¥ = ¥, cosh {:E) i5
mLE mIZ
. ® e 1 Im HE
. 3,
5 pLt Zin e
F. A F—ﬂ 4. Im e

TR - AN HRE FOr o4 Foag

A= B4+ CH I # Hiilog s & & w4y

W A FU A4 & fagarr dr Fmaeg ¥

[ BC &t BT GTHO- - §F Ha §

2. BAW LW FEUHET B W 4 8 sToEe
T WOs Y

3. &l & FEGALT W OB F T ey
T H o= I HedT &

4. B CE I qEET o g
Hehell &

tonsider the deécay 4 - 8 + £ ofa
red attvistic spin-i parttcle A, Which of the

following statements is trie In the rest frame
of the particle A7
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. Tue Epil:'l. of both 8 and £ hay bgi.

2. The sum of the masses of B and C is
greater than the mass of A

3. Theenergy of B is uniquely determined
by the masses of the particles

4. The spin of both & and & may be integral

ﬁw&*ﬁmﬁmrﬁaﬂﬁ{gﬁmﬁ
TEr B, T aIl ® wawa wr omy ¥ ofay
&L |

xyFA W @ 9 4, T aaw F oo,
YRT FE F, ot A g W wRond gy

Hi F %
222 [2f+ £] 2. Be2z5— g

3. B2 L 07 §) 4. Beo[ g7 k]

Two current-carrying circular loops, each of
radiug R, are placed perpendicular to each
other, as shown in the figure below.

<

il

The [oop in the xy-plane carries a current {,
while that in the xz-plape carries a current

2{y. The resutting magnetic field B at the

arigin is
g [y

. E2a2p 4 k] 2. £22[25 ~ §]
|

3. B2Sl-zf 4 k] 4. B[ g5 f]

S2¢ CrsRria-saH—IH

Know More
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32

1-AH

11

e“ﬁga-anqy'r F=qbrmwﬂwqﬁga
e Ty ST 18T Ty § wed e o st

+g W85 (Lby @ur g iy (1, -b) W
farger 31 Rig (172,00 W R ey
g ¥

| A
Ty (L&
#
I A F
o @nre X
b
q (L1
| _t:ri lﬂ.{_ I_) s oaek
Ty ME2 T LIgaqp? | wEM[ LA 4EF (32
3, A £ e
'I'IEpL'I FI'EgL!
fﬂm clectric dipole of dipole moment P = H: N
s placed at the origin in ke visinity of two
::h&rg.m-f tq and -g & (L&) and (L, i), .
respectively, as shown fn the Gew e below, -
¥
fEl;L,ﬁ}
F | A :
--_l_ﬁ_.r it —, : =
ol @izey &
| b
—f EL:I'.'E'.::I
The electrostatic potential i the pojng
(Lf2,G}is
| if.l!r.l“p 4 ) B s S
ey W2 L pap? T Mg il +ap]ln
a7,
3 "u:,i_.F_JI_ i g
ﬂ'EﬂLz ];!ILE-

i (Young) & sRr-Yunag wim & vegedt
Targfaa sy #1 Fggh

=

42 7
1 = 2. =
n AT
1

A monochromatie and linearly polarised light
i3 used in o Young's doublc si EX periment,
A linear polarizer, whose pass axis iz at an
angle 45° to the polarfzation of the incidont
wave, is placed in front of one of the slits, If
bax wnd fom. respectively, denote the
maxiim and minimum intensiies of the
i Tty pattern on  the LoTeen,  the
vistbility, defined us the ratjp mexime ;o

'irl'li.ﬂ'_r'r"!-rl.EH
R 2
e L 2 —_—
3 oos
- 2T
B e 1. |5
3 ; kA

IEE g =4 ¥ HYRFT A
A g qade i galm @dr 3 s
&t & faw Jah sy

J?{x,:.r} = k Hy ms[mt—axuuﬁﬂ
€, W 4, i ¥ g gty A
ECoy) B
1. % ,i!nh'uﬂl:—%"@f -f-F} ms:{mt s ﬂﬂy}

!'-.-'l

E HoHol (V3T + J) cos(est — ax — o 3y)
3, % Ralloc (V3 — |} cos{eut — orx — &y 3y)
t 5 mofac {—V31 - Peos{wt — ax — aydy)
An eleetromagnetic wave LrOopegales in 4 non-

megnetic medium  with pelative permittivity
£ = & The magnetic ficld for this wave is

H(x.yY = E By cos{wt — ax — a3y}
where g is 2 constant.  The corresponding
eicctric field Efx, v) is

i % HoHye(—v3i + Y eos(wt = ax — av3y)

2, i daHyc {ﬁf +j] r:ns{mt — X — {Iﬁ}r}
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34,

35

33,

3,

~A-H

1
. = Hphge [ﬁi —j':} r:ﬂs(ﬂ;.t — Y — ntﬁ}f]

d
4 F HﬂHﬂf(—ﬁi—j:}EﬂE{mE — X —ﬂ'"."ﬁj-’}

Via, v, 23 ——mm X IMetyE b Bt

ﬂﬁﬁﬂﬁmmﬁﬁm*ﬁﬁwmﬁ
m#ﬁraﬁwmﬁmmm#m
HE

1. 572 3. Ti7
3, 3/2 4. 17

The ground stale energy of an aniseLrpic

narmonic ascillamor deserihed by the polentia!

I

ik, w2zt = Emm KL 2ina w4 B sl

(e vmits of feg) is
| Gt 2, 7f2
i, 3/% 4. 172

AT WTENE |0 & EEaERT o =
E B ) HAR w3 JTE S 2es &
fRafd & a0 F yPfoasad &
TSR Axdp W A R/2 R yEET
e~ R0} B (mgl ¢ FRuTiE g § owew

HFR &) TOFUH Ax Ap 87 H &
f E !ﬂ““'ﬂ
1 I q .h 21 'ﬁ
A T
s A S
o 1 TiEi P

The product Ax Ap of sncertaintics in the
positior and  momentum of 4 sinple
barmonie axsillator ¢ mass m and ATagir] oo
Freqency woin the pround s'me 0}, is fif2.
The value of e prodoer fs Ap in the srate
e~ HIRIOY {whare £ s & consiant and B m ke
MCMERTUM oparatary s

i _.h‘ e
= ; 2. h
F =
5 o R
2 K’

e TR AT A sl v aew v
3]

S a _ 1
P(7) = E?”zm[ﬂ + \f;‘i”-f:q{ﬂ = ‘Eﬂhmn{ﬂ
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Ja,

37

37

ak.

35,

& QEOTET AT F
b, =108 oY% 2. —6.2 e¥
3. —asey 4, =51 eV

Let the wavefunction of the electron in &
hivdrogen atom be

1 > Z i
WFY = ﬁ¢:un (73 + j;ﬂf'm-t{ﬂ - “_'_ra':l-'hlﬂt?l::F}

x-:'hf.-r:ﬁ thtim{,ﬁ} ar¢ the ctponstates ol the
Liamiftonian in the standard notation. The
tapeetalion vaine of the enerpy in this seate i
P, --118 eV IR S o
F. =Yhal 4, —5.1 ¢V

—ETE”{'FE"'ﬁIqr Oy 7 IRt 8
1. 3 F4T 4 2. aTUTC
I 6 FET 4. 3 TG

e by 1 1 .
Theee (dentica) Spin-> particles of mass m are

cowtdined (o a ['lﬂl:-{fJ:ITIE[L‘-.LEIHE![ box of lenpth
L, but gre atherwise free. Assuming that thoy
dre Aof-teracting, the energies of the lowest

1 .
Bvd CNMErEY edpenstates, in units of : ﬂrt Are
¥ I
. Jand B 2. Aandg
S, Gang 1l d Seng @

TN HEe o UG # oFwn afiar e,
ANFA & Fedw F 63 I oF 4 g7 * e
a TR f T § R e av vt
iy aT-ERsT &
. af + 24T

&l £ =1 4.

2 §
J- —
=

The heat cupacity €, at constant volume of o
metat, as @ fuhetion of temperature, is
al’ + T, where @ and £ are constants, The
lemperatuee dependence of the entropy at
constamt yolume is

Know More




13

| af + 2473 2

- 1 1 N ] 1 1
3. caT + BT d. Ear+;ﬁr3

¥ W F oo st omw nelaran) g

1

4.

S-8-H

il

i TR 9T MY REHeReSd  FST &

2 =13
- L
i i ﬁ Fo i
IE:HT(]. -I_I.git:ﬂ'T o —IrI:ﬂFE:' nkgrl
he
1=k, T 4, -3y T e TbgT
"The J‘{ﬂfl.ﬁ ofial enorgs levels of 2 molacyie ura
ol .
'_EE._ oy {4 -+ l;l, witert £ o= (11,2 .- and I ﬂ'
1S U5 momant of inertid. The contribution of |
the rotalional motion Lo e Helmholz free
CreTgy per molecule, 2t low temperalurss in &
dilute gar  of  these molegules, s
spproximiately
B W _—1'!].?_
| —keT (1 + smr) 1. —k,Te whsT
3.k T 4. —3kgT g okt
E-STAr) wup oy FfeRr WY # o @i
W ¥ e wmEdt Qe o nfr S
HiA] I BFem 2 qk A At & g or
dEHT 97 g7 of M mfferar & B
et A T oy femem s
HEFHT H gharrs
o A AT,
1.1 — ¢ k¥ L@ SKRT
" Flu
3. tanh |- s i
{ZHT} 4. 2mser:h (m)
The wibrational metion of a disipinic 42,

J'I:l-l}!EEI.IlE: fay be considered to be that of 4
sitnple harmenic  ascillator  with Anglar
lrequency w. Ifa gag of thess el ectles is al
& tempeiature T, what (5 the probabiltiny that a
randomly picked molecule wifl be found in
ts kowest vibrational stare?

£ [l b
. 1—p kT 3. g #kpt
TR
3. tanh (— " 20 J
; . = osac
RuyT . h 2kpT
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al + BT2 41.

hmﬂmﬁ-‘rﬁﬁiﬁwq}aﬁﬁﬁnﬁﬁm
TR Al A e S
ALTAE yhisssA e /oAy v oor
F41 ¥ 3T Amar oo 3

i Afl - 2.
3. F s
I

Lonsider sn ideal Fermi gas jn g #rand
canoitical ensembic at a2 constant chemical
potential, The varfange of the Oerupat iomn
number of the single particle energy level
with mean secupation number 7 1

. Ar1 =) 2. Vi
3. # 4=
* T

= gy 2FET R ve Re freeoang
T B AND O B

L QR WA 1 Fam §arfarz aa=d
o 0 3

2. QW T 2 & o o3 W ot el
STy

J. QWK EEw mar §owr J By
AZe OT

4 G )R aw § Ky @
AT QT

Cansider the fotlowing cirenit, consistin g of
an RS fip-flop and twe AND pates. -

Which ef the following connections will

aftow the entire circoit to act as a Tk Hip-
flop?

Know More




43,

43,

14,

5-A-H

id

l. connect () ro pin | and { 1o pin 2 5

2. connect § to pin 2 and Q to pin | ' v

3. connect Q to K input and § to I input F B

4. cannect Q to J input and § to K input It bty
E *-Iﬂi- C

fArT AT ARel @ Y{A,B.CY ¥ Hid “

Fread £, Fal A, 5 G cgframurdy wT ¥

A8 I 3t A ol oo v 91 mee
¥l g gftar &7

1. ¥ =ABE + ABC + ABC + AB(
2. Y =AAC + ABC + ABC + ABC
3, ¥ = 4BC + ABC + ABC + ABC
4. Y = ABC + ARC + ABC + AT

The truth fable below gives the valuc
Y{d, B,CYy where A, B and € are binary
variablas,

4% A sinusoedal signal i an input o the following
circur

The output ¥ can be represeuted by ¥
| Y= ABC + ABC + ABC + ABRC g
2. Y = ABC + ABC + ABC + ABC $ R n
3. Y=A43C+ ABC + ABC + ABC ; L e v
4. Y= ABC + A8E + ABC + ABC 5 g £
L #

7 SRRy 2 v el v B
Arar ¥ * i

3 Which of the following graphs best describes

the output waveform?
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L5

43 A sinusoidsl vohage having z peak value of
Vp 15 an inpul to the iollowing eircuif, in
which the DO voltage is Vi

Ft
43.
7o
Cralppt
Y, m—
Assuming an ideal dinds, which of the
following best describes  the output
wavefoim?
| 1.
| | . F
i A |
3-A-H
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46,

47.

3-A-H

16

1. 32 2. 10
. 12 4. 15

47. A 4x 3% complex matrix A satisfies the
relation ATA =41 where | is the % 4
identity matrix. The number of independent
re2l parameters of 4 s
{. 32 2. 10

3. 12 4. 15

- rp $02= 1330 ,
45, T OAHEA ¢ o e ¥ FRT C

7 ATERS o =7 e & 2

PART/AT-C

w28~ p & fre oo Tw
}'ITDJE'HF*’H y{l} =0 F Wy Wr-we= wF FAFST T FiT WA AT FA
Gix,x') PPN % 7 8, 9 §em

1
~xf{l—x") Dox<x' <1
L Glx) = [f

Al —x) D<x<x<l
2 Gy = P TL O<xax < 1 :
ix,¥] M—x), Dex’<crxraci ! :

3 Glex [—%x(l—x’]. O x =2 "1
: X, x')=

%I'EI—I]. Oyl

P 1_1]‘ ﬂ"{I‘:IF{I
4 Slexy= PO 2
) {fx—1), Dy <xr <1

The Greel;l":i finchion &G{x, 2] for the
; d i
) Uation 4L S8 Flx), with the boundary 3,

dx
values y(0) = G and ¥{1) = D, is

-1":-:{'1—:-:'], xax"<]

L G[x.:c’}ﬂk
Xl —x), D<x'<x<t

5 n_ Jrx —1), 0<xragx'<] : ! -
el [x’{I-r}, 1 Rl T

1

—-x{1-xz"), Oy <x'=1
3. Gix 2"} I 3 { ) L

X berapad 48.  The contour £ of the tollowing intepral

I — I{Il_lll H{Iq::':-r":l = :
GxY= (1) gcrcret  E=DE=3)
J (22 —25)2

WL U 4 x4 WA Wﬁm 1x 4 in the complex z-plane is shown ia the fipure
piifued HreqyE 4, T ATA =4[ T:Iﬁ"ﬂf bilow,
WA A& TEEY andiEE waat 8 dum
Zry

Latest Sarkari Jobs, Govt Exam Results,

Vacancies and updates on one click




L7

I ; - i 8
Thiz integral is equivalent to an integral along
the contours |
E
51
2, 4 -
2.
al.
A,
3 L
4%, AR (trapezoidal) FIF & WA 02 H
T & aot A Ao [ xldx & A -
g
. 0.30 2. 0.39
3 (.34 4. 0.27
49.  The value of the integrat fﬂl x*dx, evaluated
using the trepezoidal rule with a step size of
0.2, 18
. .30 2. 0,39
3. (k34 4, 0.27
&2k,

N T T ¥ THAHAT 9w @ (FegEd
gRgdl #) waigt L= (&) -2} ¥ T
™ Weha B Rrvfates o o gFwr =0
24 x=ﬂﬂr=ruﬂx=xna$q§?—.|##

s
' zs:uﬁirg Z. ':-IE tan i,
3. inxg cot by, 4. 3 c:fi':,;
5-A-H
527 CiISHRMB-SAH—3
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The mation of & particle in one dimencica is
described by  the Lagrangian £ =

1 {{%}: 2z rl} it sweable ynis, The value of

2

the action dleng the classical path from x = 0
dHt=0tox =xpatf=14¢, 15

1

A 1 a2
S . 2. RIEII t-Elﬂtﬂ
By E-r F -I:EE
[P EI“ fﬂt[n i 2 oo £

The BRamiltonian af 3 classjcal
dimensional harmonic oscitlator s

H = ~(p* + x%}, in suitable units. The total
lime derrvative of the dynamical wariable

ohie-

(#++2x)is
1. !."rfpﬂx E.gmﬂx
3. p+Ex 4. x++Ip

GEOAT m T ﬁfﬂ'ﬂﬂ HEW e B T
MNEHT F ATATE A uE FA dgy
Hr ¥ T T R ot=09T T PR R
MW FF /2 3 89 Wd T & sEE

fresT HERET @@

1 mE e
.I‘ +3 a8 2 of
a idin I Lo
L Y2 — - -
3 ‘u"l_Eﬁ 4, o

A relativistic particle of mass m and charpe e
it moving in & uniform electric feoid of
strength £, Starting from rest at £ = 0, how
much time will ot take to reach the speed ¢/27

P mir FALE
], —=—- —
V3 EE 2. EE
e I okt 3mc
e 2 af

Know More
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53,

53,

F-A-H

18

U Foedrd A X wEeHEA dq Foawr
UH-TA Gad AT B UFZE & weEad
g am (g FERdl A)  wdhe
E" ~ 1B =29 T & § T A
F HNE WA 33 0 Ow @ OR W&
ity BH A gy oy 5L R @ u
Y B F e TR F e deE

SEREAL|
L = {i+f) 2 i+
% =ik 4 7(i + )

In an wertial frame, uniform electric and

magnetic flekds £ and B are perpendicuiar i g
42 . g

each other and satisfy |E] — [B| =29 {in

suitable units). Jo ancther inettial framme,

which moves at a constant wvelocity waith
respect to the first fratne, the magnette field is

2+/5 k. In the second frame, an eleciric field
consistent with the previous ahseryalions is

1. ;%_{Hf} 2. 7+ E)

7
3. ﬁ(‘t+ﬁj A, ?{r:pj} i
FONT WG w P g Jahy o Ea
mreasr & wafter B O B oW Wresw aan
wgF angfe @ & fae  wgdals
nlw) = 1 (ﬁt:}zﬁraﬁ?mumﬁlﬁ?
@ = mofZ W U EIE A9 FUT WAEHT S

IR 1,/ v Sl 57
[, 3 ¥, 14

3. A2 4, 2

Eleciromapnetic wave of anpular frequency
& 15 propagating m 4 medium m which, over
2 band of frequencies, the refractive index 1s

s
niw) = 1 - (ﬂ » where @y 18 2 canstant, 31

T
The ratio v /v, of the group velocity to the
phase velocity at m = g f2 i3
. 3 2. 1/4
3. 283 4. 2

AA-TaTE FAE IS W AT 559H - 9490

aet g BT R AR WY T er HI
g T nede M Bl T g wrofrm wEe
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T
Hi=l &6
¥, 21
1 o=y 2. T
i 144
M 4. & e

A rotanoy spherieal shell of umform surface
charge and mass density has tolal mass M and
charge (). If Us angular momentum 15 L and

mapgnetic moment is j, then the ratio pff 15

{ Z53
' I < AL
4. g
3. M 4. A

m "E:IL)IPI"LE:P} %-1 Eﬁl-.r 2 p;
FA PO ORI T EI e
(WTET) ¥ wew §) O o« i wrum i
AT F x-TWed O 8§ 3 FFgeed {4,.4]
rl

1, ~ia{zp; + yp,)

2. ~thizp, =~ J.-"ll:]l}.}
3. ihizp; + ¥Py) |

§. th(zpy = ¥P,)

LCongider the operator A, = L,p, - .{.Ip:;.,

‘where [, and p; dencte, respectively, the

components of the angular momentun: and
momentum operators. The comumutator
[ x], whete x is the x-tomponent of the

position operator, 15
b —fﬁ_(z;uz + }rpy]
3- -EFII::.EP_E + J"F}:] "1'.-

iz R E i el e Ll e
H=2 42 ¥, @ 2> 0) | B

Haerr F7 FAT & A uT FRar 2w www B
1, A3 2, A2f3

3. A7 g, i3

2. —LA(Zp, — ¥p,)
ifl(zpz — Yoyl

A one-dunensional system 15 described by the

Hamilionian # = £+ Ajxf (whete 4> 0).

The pround state enargy varies as a function of 4

BN
1, AS/E
3. AM3

2 A%
4. AM3

Know More




8. W& gegee WAy f B smEm &

role A

aY,

sﬂﬂﬁh‘ﬂ'mﬂﬁ?ﬁwﬁraaﬂ@
W FeE Had f TREED G o, v

o §) BT & el gy
i. 0.91 2. 0.66
3. 0.32 4. 0.13

[I" the position of the electron in the graund
statc of a Hydrogen atom s measured, the
probability that it will be found at & distance
r = dg (@, being Bohr radius) is nesrest ta

. .91 2. 166

3, 0,32 4, .13

ﬁ'ﬁ“’ﬁ%ﬁ?ﬁﬁ#?ﬁfﬂ?ﬁﬁﬂ:

ATl e 3 e My 4
Efﬁﬁﬁﬁ?xﬁﬂ?ﬁﬁ?ﬁﬁﬂ“#gﬁlﬂ
H T I @ S w9
#'ngzaiﬁmﬁﬁﬁsmﬂ‘ﬁrﬁﬂﬂ'

m:rﬂ?ﬂﬁfﬁm#mﬁmmﬁ
1.1/ 2. 2/3
1 1/4 4. 3/4

A system pof s;'ﬂ'ﬂ{- particies is prepared to be
In the eigenstate of o, with eigenvalup +1,
The system is rotated bv an angle of
60° about the x-axis. Afier the rotation, the
fraction of the particles that will be measered
to be in the eigenstate of o, with cigenvalie
+1 is

1. 1/3
3. 1/4

2. 243
4 374

G, ﬁf%:ﬂ:rnﬁqﬂ'ﬁsﬁ‘?rn‘fﬁmm

3=A-F

FE §) A

N
H = "'.-lrz Ty

t=1

¢ T RIT o = 1150 oS YT
¢l WoeR A g = 1T o
eI Tt F o & o
TEHAY- T {Froe . BIFTT

1. e M f{eBl 4+ g=B1Y 3, p=281

3. tanh(Bf) 4. coth{#f}
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&0,

&1,

6k,

62,

0l

The Hamiltontan of a one-dimensional lsing
model of ¥ spins (W large) ix

N
H = “Jzﬂ'tﬂn-l

i=1
where ihe spin o = +1 and [ s a positive
CORStant. At Inverse temperature f=1/.T.
the correlation Anction between the nearest
neighbour spins {oa;, . b is
£ E"EJ';"{EE*"+E"EI) 2. e” 2
3. tanh{ff} 4. coth(fif}

Eﬁﬁﬁﬁmﬁﬁmquﬁ-ﬁﬁu
m#mnnﬁm#nﬂﬁmwm

Tﬁm#ﬂmﬁmﬂrﬂﬁ?ﬂ

r T e 3

-3. Ti.-"E 4 TE..I'.‘!

At low  lemperatures, in  the Py

approximation, the contdbution of e
phonons to the leat capacHy of a twoe
dimensional solid is proportiona! o

Lo P 2. T

3. T2 4. Bz

UE wOT SEe Aol (3w wiw) o aa
ﬁ-ﬁmﬂmﬂﬁamhﬁwﬂ:
ﬁﬁfaﬂfﬂ?mw%aﬁﬁmﬁmp
%mﬁrahﬁaﬂ?ﬂ?ﬁqul—p Bl N
W F A qEhanmaw Reme
Ax = J{x2) = (x}7 g

q P
T T
i"'—|_""-"|—-"r_|-|-.-—p__.__|__+.__'l
£
. a.fNpg 2. alN.fog
3. 2a.fNpg 4. ofN

Ahparti::!-ﬂ hops on a ore-dimensional Fattice
with laitice Spacing a. The prabability of tha
i:l.'ﬂ.!‘tll.':iE: 1o hop to the neighbouring site 1o it
right is p, while the corres ponding probabiiiny
0 nop to the left is g = 1 - 1i. The mmﬂ-

meéan-squared deviation Ax = f{x?) — {x)2
in displacement after N steps, is

Know More




1. a.Npq
3. 2a./Npg

2. aNpq
4. aN

63. Tadr amp ¥ faw, W @w o0 FH

63,

f4,

5-A-H

E o=0,E = AT E, =28¢ (70 AT

wiEreras I 3 BT B
1. 1/7T3¢ 3 JfFd
3. 147 4, 14T

The emerpy levels accessible to 4 maolegule
have energies £ =0, £; =4 and £5 = 24
{where A is a constanf). A gas of these
molecolas is in thermal ecuilibrium  at
ternperatuse T. The spevific heat at ﬂ-::-ﬂs:tm‘it
volume in the high tempersture Iunit
(kT 2> A} varies with IRMPETATUT 23

1. /T3¢ 2, 1/73

3. LT ol B o

) wefdfia oRgy & Fder v U S O
FraH Y

24}

Ftmr T w7 Srta SRs F 0 TEY W
e = &7

b4,
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The input ¥y to the following ciccuit w a
square wave s showo in the foliowing
figure.




a5,

>-A-H

Ve |

LY |

iy AT . !

WO £, &% aEE ffeAw & anrR swahRy
W AW« f, W oamgfam few s
bl B & @ #tvsr o o3 wamar
{Fﬂﬁgn}a#mimaﬁ_mﬁﬁrh

.-_—-.—-—Hu._ - .
'H'H'l.f'r-.l N _|_|‘~.-|r-':|-:l
I [ ]

Tk W = s ilta S
E':"-I—--— o
W e s (i L R
™ Bl '1.—"-'.-_

e b
- i
o 8
S
I_] Fower
. 3 f |
iy phey U _pley [
™ Rl
T E: + W
.l._.lh.. |||L=+
=T R
I'I_I-I'H =] N L ey -—_l—h

al

h3,

rl— 1 ™5 IR

M S .

| w |
:

Perwrar

{fpt £

N

The emplitude of a carrier sigrial of frequencey
fo 8 sinusoidally modulaied at a frequency
[ < fo. Which of the fallowing graphs best
doscribes s power spectrum?

IF'ﬂu-IE-r
| 5

Iﬁl—'—l l ' j l '——-f |
SRR L T e
= 5 O -
1 1 h

L T - T o, A -

Walee = = pp.e

Porvrer

S/27 CIERME-5AH—4A
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aé.

57,

&7,

6%,

J-A-H

ipuwer
4

L |L -
b . ' . I
HIFE] F FHoud

-
(10.0.10.0,9.9,9.9,98,9.9,9.9,9.9,9.8,2.9}
AT e Fras weiaaR g
. Q.10 2. DO/

3, 081 4. 0.04

Fhe standard deviation of the foilowing get of
dafa

{10.0,100,89,68.9 9.8,9.9,9.9,9.9,9.8,9.9}
13 nedrgst to
. L34

3. 0Ol

2. BU7
4. 0.04

GEETAT] 0] HF @REgfas fF & fee
gl &2 A 40em™' W FEiwer v
fromar & mraiaw fF F T3y gaa Yo

N sodt e Ao
1. 9.05em™! Z. 911 em™?
3. 033om! 4. 001 rm~1

The dialomic molecaie HF has an absorpion
ling in the rotational band ot 40 cm™* for the
isotope *F. The comespondmg line for the
isotope T F will be shifted by approxiinatcly
1. 005¢em™ 2. 011 em™!

3. 033 emt 4, 0.01cm?

ramy A OOF FFE AT Afaa seen
m=4 (=21 7 & e av & st
(TF o1 ¥ Bivso oo = H B Rt
THA B

¥

a7.

&%,
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k-4
§-7

k3

{ O {1

e e e .

Il

! 2

2l

9 Il WA % @ uw-uludk wemy
Waee (n=2, (=1} # &@ ¥ Fror I
TAOT FPerat oF ¥R OO, WaET én =3 | =
W a0 P o JARS Y 7 e

A gy
1. 3/4 2. 172
3. 1/4 4. 4

The excited state fn=4, [ =2} of an
clectron in an atam may decay to one ar more

of ihe fower emerpy levels shown in the
diag ram befow.,

o 4 -—
;=2

n-3

£ i1 { 2

" -
» i:1

Of the total emitted light, a fraction 1/4
comes from the decay 1o the state (m= 2,
=1} Basad or selection rutes, he
fractionzl interwity of the emission line due to
the decay to the stare{n = 3, { = 1), will be
1. 3/4 2 1/2

3.1/4 £ 1)

T Wai#l Tﬁ?ﬂ’iﬂm tem” Bl 8.3 nm

&t #s-ieg 3 (FEs Teg 4 = 500 nm T)
S for e ot & AT (medey dXT

2. 10°

l

¥ 1pte § 107

The wolume of an optical cavity is | cm.
The number of modes it can support within 2
bandwidin of Q.1 nm, centred at A <= 500 nm,
15 of the order of
. 10°

3. 1pL0

Z. 107
4. 107
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M ARTA TEEAE (ReTin. I ()

T,

1.

3. =I:.|':J-|3 "'"'|':.|.|}|:{ '1'.

Wdchds WOTrEEe HUgar ¥ mal gt
AT UF FE o w ogmf wx b g
¥ WeE & &g A wale T dp A b
Al (e § uerdly e i

Bariun: Titanaee (BaTi0 s} etyvatal has g cubie
perovekite structure, where (he Ba®t inns are
at the vertices of g enit cirbe, the 02~ jong are
2t the centres of the faces whiie the T2+ i o
the cenlre. The number of ertical phonen
miodes of the crystal is

1. 12 2 I8
3.8 3. 18
TNE A (W) F e wmie

ferT it W) = gy - uk® B T T

SR o, AT e WEEw Rwdw £ .,
FE gl & ¥afe & s FEa o ameur
g F B e & TR B
] !:':."'Ili]:_ ﬁﬁ']‘lﬂ .1. Ellrl-i'u ___m}?.l'-:l'
{duy = )
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T

T2,

T

The dispersion relation of aptecal phonons in
3 cuoic crystal is given by wfk) = (g —~ k7
wherr._: iy and a4 sre positive constants, The
contribution to the density of states due o
ese phonons  with frequencies Just below
g 18 proportional to

| (g — e} e 2. {wy - w)?'?

3. feag — w)® % {ms — w)
sl dam (BReed} =+ T

WA wRa @9 e o

([ErSe STHITE W O§WE Fet 136 ey

R #7 srdggei= 12 ow feees &

BAFPNT T A cogAnT 0.4 My B} BT

3ol AT AN T #2 % e 3 irer

T sEd @y
{t 11 eV

[. 2. 0.0V
3. ONZey

4. .05 eV

A silicon erystal is doped with phosplorls
sloms. {I'he binding enerey of a H ater ic
13.6 eV, the diclectiic consiant of silicon is
12 and the eftactive mass of electrons in the
cryatal is 0.4 7.0 The gap between the dosor
cnergy fevel and the bettom of the conduction
haned 18 nearest o
I, B.O1eY

J. G412 eV

d. 08 eV
4, 0,04 2V

AW fb B m om TS he el Y by
Feiotl, Tred anddiew @i oy ¥,
Ve = Fir) o dy & wolewify of & o
Fr) V8T9 8T - &5 w0 Foaem
W [, BAW EHA TofEaaia &
AFIETR iRy ¥ G sy e e
F=3/2 dW 172 & dwy vt *a
ﬂEﬁTﬂ’i’Hﬂ&Tﬁ‘?’ﬁ g2l Oy BT

1. 342 2. 1/4

5 5/4 4, 177

."!'I:".-':'-Hl?'d'ﬂ' that pion-necleon seattering ot lnw
£ILTIEE, in which BOSREN 15 Conserve), iy
BeLETIved by the  effertive Inferaciing
potential Ve = PO .i_"Ir : fl.;_. whers F{r) is g
[unc:tl'nn af the radial separation ¥ and fﬂ apd
o dﬂ_ﬂﬂtn. reapesiively, s isospin vectors af
4 plon and  the nucleon. The  parin
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4.

74,

A4

Jr=3 2/ Truy s OF the scottening cross-sections 75,
cotresponding 1o fotal Isospins § = 3/2 and

1/2 | s
I, 3,2
3. 5/4

2. 1/4
4, 1/2

TF FAlA+s SHHN-HEAT 2* s
HALW T oamAr RO SiEeE & OEY
oA 3T OeuT e e & B
T TEFEICHAGE 4* 1 S T [T

A nucleus decays by the emission of a
gamma ray tram an excited state of spin-
parity 27 to the ground state with spin-parity
0%, What is the type of the coresponding
radiatinn?

1. magnetic dipole

2. electric quadrupole

3, electric dipols

4. mzgnelic quadrupola

HH-AF AIfRS % &9fe e & s
T Far @y B A& e wr £

£, = 135 MgV
E, = 125§ MaV
E;: » 117 MeV

E, = 0.56 MeaV

£, = O M=V
T K, B TOROT-THAT §¢ Erer

i 1% &
1. & §, 27

Latest Sarkari Jobs, Govt Exam Results,

The low lving encrgy levels due to fhe
vibraticnal  exeitations of an  even-even

nieciens ate shown in the fipure belaw,

E, = 1.35 MgV
E, = 1.25 MeV
£, = 1.17 MaV

E, = 0.56 Mey

E;, = OMeV

‘The spin-parity f¥ of the level £y is
1. LF L. 1°
L 4, 27
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