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Q.1  The eigenvalues of a Hermitian matrix are all

(A) real

(B) imaginary

(C) of modulus one
(D) real and positive

wo oM™ N

Which one of the following represents the 3p radial wave function of hydrogen atom? (ag is
the Bohr radius)

(A) (B)
R(r) R(r)
—
0 rag 0 r/au
(©) D)
R(r) R(r)
0 S~/ 0 rlay
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Q.3  Given the following table,
Group 1 Group I
P: Stern-Gerlach experiment 1: Wave nature of particles
Q: Zeeman effect 2: Quantization of energy of electrons in the atoms
R: Frank-Hertz experiment 3: Existence of electron spin
S: Davisson-Germer experiment 4: Space quantization of angular momentum

which one of the following correctly matches the experiments from Group I to their
inferences in Group 11?7

(A) P-2, Q-3. R4, S-1 (B) P-1. Q-3, R-2. S-4
(C) P-3. Q-4. R-2, §-1 (D) P-2. Q-1, R-4, 8-3

wo oI A

Q.4 In spherical polar coordinates (T, 8, ¢), the unit vector 8 at (10,7/4,7/2) is
7 1. = 1, .. & 1. =
(A) k (B}E(Hk) (C)E(—j+k) m}ﬁ{;—k)
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Q.5 The scale factors corresponding to the covariant metric tensor g;; in spherical polar

coordinates are

(A)1,7%,r%sin?@ (B)1,r%sin’@ (C) 1.1,1 (D) 1,7,7sin@
ANS-(D)
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Q.6  In the context of small oscillations, which one of the following does NOT apply to the
normal coordinates?

(A) Each normal coordinate has an eigen-frequency associated with it

(B) The normal coordinates are orthogonal to one another

(C) The normal coordinates are all independent

(D) The potential energy of the system 1s a sum of squares of the normal coordinates with
constant coefficients

Q.7  For the given unit cells of a two dimensional square lattice, which option lists all the
primitive cells?

@ of
— @]
- : @ . - -
(A) ® and @ (B) ®.@ and ®
(C) ®,@.@ and @ (D) ©.0,0.@ and ©®

wo Of g0 1

Q.8  Among electnc field (E ). magnetic field (B)_. angular momentum (L)_. and vector potential

(.3) which 1s/are odd under parity (space inversion) operation?

(A) E only (B) E&A only (©) E&B only (D) B& 301113;

wo ZNA BWR

Q.9  The expression for the second overtone frequency in the vibrational absorption spectra of a
diatomic molecule in terms of the harmonic frequency w, and anharmonicity constant x,, is

(A) 2we (1 — x,) (B) 2we (1 — 3x,) (C) 3we(1 — 2x,) (D) 3we (1 — 4x,)
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Q.10 Match the physical effects and order of magnitude of their energy scales given below.,
2

where @ = is fine structure constant; m, and m, are electron and proton mass,
Amweghic
respectively.
Group I Group IT
P: Lamb shift 1: ~O(a*mgc?)
Q: Fine structure 2: ~O(a*mgc?)
R: Bohr energy 3: ~O(a*mZc?/m,)
S: Hyperfine structure 4: ~O(a>m,ec?)
(A)P-3,Q-1. R-2, S-4 (B) P-2. Q-3. R-1. S-4
(C) P-4, Q-2. R-1, S-3 (D) P-2, Q-4, R-1. S-3

%NS-(C)

Q.11 The logic expression ABC + ABC + ABC + ABC can be simplified to
(A) AXOR C (B) AAND C ()0 D)1
A N
ABC + ABC + ABC +ABC
> A(B+BCc) +A(BC+BT)
> B(B+B)Cc+ A(B+B)C
2 AC + AT = AXORC —:—ﬁgrtﬁﬁ”@
| A

Q.12 At low temperatures (T), the specific heat of common metals 1s described by (with a and
as constants)

(AMaT+pT? (B) T2 (C) exp(—a/T) (D) aT+pBT®

ww 7N W W

Q.13 In a 2-to-1 multiplexer as shown below, the output X =Apif C =0, and X = A; if C = 1.

| C

<

(A) (B)
Ag AD ]
C X C . X
Ay Ay
< (D)
Ag Ag — ]
C X C X
Ay Ay
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.0 +hem X = OA.+OA,

*x = A,
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x = A,
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Q.14 The elementary particle Z° is placed in the baryon decuplet, shown below, at

An

++
% P A
"- . r Y
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Ay lr.-'

Strangeness

3™ component of isospin
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Q.15 The intrinsic/permanent electric dipole moment in the ground state of hydrogen atom 1s
(ag 1s the Bohr radius)

(A) —3ea, (B) zero (C) ea, (D) 3eaq,
ANS-(B)
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Q.16 The high temperature magnetic susceptibility of solids having 1ons with magnetic moments
. 1 .
can be described by y o P with T as absolute temperature and @ as constant. The three

behaviors 1.e. paramagnetic. ferromagnetic and anti-ferromagnetic are described.
respectively, by

(A)8<0,6>0 6=0 (B)8>0,8<0,8=0
(C)8=0,08<0,60>0 (D)8 =0,08>0,6<0
ol

e {zmmnnagm./.ic
X' o T}, = O =0

$6% .{,1)1‘19771(1917'&141

X o ;-* —> 0<0
o1 amibu {,@mnanmgmnfw
‘ X = 7——9 = >0 \
A = enliem ©
ol AmEm T W=

Q.17 Which one of the following is an allowed electric dipole transition?

(A)'Sp— 38y (B)’Psn—'Dsp (C) ’Dsp—’Pin (D) *Po— "Dy

v 5 e e o

Q.18 Inthe decay. u* —» e* + v, + X. what is X?

(A)y (B) v, ) v, (D) ¥,

; - P
sl - & B
KET e e A
L1780 — ——= ) + | + O0(X) wnaIULL
Ly-4] — 0 + 0 +{{)(X) enaesure
- i D O 40 s 00X CQ’TL&Q)WQi

comaesorodiona
WOLWX——’@ epjh.sm@

Q.19 A spaceship is travelling with a velocity of 0.7¢ away from a space station. The spaceship
ejects a probe with a velocity 0.59¢ opposite to its own velocity. A person in the space station
would see the probe moving at a speed Xe, where the value of X is (up to three
decimal places).
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[l - )
E—— U, =-0-59cC
V' = 0-FcC
U, = Sk
)+ WiV
C

(‘: 0-59 +Q-_‘t)_.C__,
I+ o) (6)C
>

O.flc
|—0-yi3
_0-llc
0-587%

U,, =0-18*C

Q.20 For an operational amplifier (ideal) circuit shown below,

if 1 =1V and V2 = 2 V, the value of Fp is WV (up to one decimal place).
é.Q{_ Yk
: WY
+10V
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Q.21 An mnfinitely long straight wire is carrying a steady current I. The ratio of magnetic energy
density at distance 1y to that at r,(= 2 1) from the wire is

n

S0l o fomoto that magmatic enegy demsiy

Uetas
N ]
. Uldf‘::_ UL“X—?- ( ¥, =23,
Ve L RE ey

Q.22 A light beam of intensity I 1s falling normally on a surface. The surface absorbs 20% of the
intensity and the rest is reflected. The radiation pressure on the surface is given by X Iy/c.

where X'is  (up to one decimal place). Here ¢ is the speed of light.
AN e,
8ol I- - 4
Rodiatien pousswd = = ,er(”‘_ﬁ_
: ) 1A go T.
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Q.23 The number of independent components of a general electromagnetic field tensor is

— W Ay I
= A\

n -
Sol & - o B <-By -6y
F = = Bz O B _L-EU/C
2 By —Bx< 0 = Ef?/c
: S 7 0

G5 i ) ambi .—&)bl,m’L’YrLQi%LC MTL&GY:L(h—') i WL“_‘;‘_? &
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Q.24 If X 1s the dimensionality of a free electron gas. the energy (E) dependence of density of

1
. . N—¥ .
states 1s given by Ez" ., where ¥ 1s
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Q.25 For nucleus '™Er, a J™ = 2% state is at 90 keV. Assuming **Er to be a rigid rotor. the
energy of its 4% state 1s keV (up to one decimal place).

we Rmewo +hadt 41 51]{}4‘:1 swetalen
g - JG+DE
o/ SE A

e > &5
W B T S >\
E, = ( D 90 ke

J

= -F:h = _949—- —
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j = Y >
£ aee M) h
i >

= DO0OX)&

& gq = 360 eV
AV T
Q.26 GivenV, =i—jand V, = —2i + 3] + 2k. which one of the following V, makes
1 J 2 ] 2 Vs

(V1. V5, V3) a complete set for a three dimensional real linear vector space ?

(A)Va =1+ ]+ 4k (B) Vs = 2i —j + 2k
)V, =i+2j+6k D)V, =20+ + 4k
m e A h
2ol 2 ~ 2
TN =A-d |, Ve T2i+3de2Kk
tore Jimeon veder —space V- (VxV; ) #0
(@) V, - T+d+uk (b) V3 = 24-J +2Kk
. o ”~ e g 0 . fk
— — 1 J k 2% L J
V%V - 3 2 Va x Vs iy Lg%
( T B T
= e 2 ~ < J ».\../. - ~” .— ~
VXV, = j0i+100-5k 273 - QAR i X
V(W) =0 X V- (xV3) =0
o 8 o
() ¥} = i+21+6k (d) ¥ = 24+) +4K
e, Gt oy el B
lev3 — 2. 5 2 V)Ax 3 = l 5 ?_
T, 2 tl g
> o B T, BN
Vy xV; =y +I143-1k b Kol /S ‘8"”‘;“ i;_;,\
i - l01+H2) -8k
V'-(levl) :O X V'.(\—/-;x—'—v‘;)— —2‘

Q.27  An interstellar object has speed v at the point of its shortest distance R from a star of much
larger mass M. Given v2 = 2 GM /R, the trajectory of the object is

(A) circle (B) ellipse (C) parabola (D) hyperbola

ANS-(C)
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Q.28 A particle moves in one dimension under a potential V(x) = a|x| with some non-zero total
energy. Which one of the following best describes the particle trajectory in the phase

space?
(D)
p P
@ :—: ;x X
41@ o V) = o)
H=_P o)l
27N
& = Kl + A )
277
p* = amE—2ma
at 2 = C'P 1 e
at p=0
€ — A ||
<] =
‘)’t* 4
— eplien (@
‘ ¥4

Q.29 Consider an infinitely long solenoid with N turns per unit length, radius R and carrying a
current I(t) = a cos wt, where « 1s a constant and w 1s the angular frequency. The
magnitude of electric field at the surface of the solenoid is

(A) %,unNRwa' sin wt (B) %uumNR cos wt

(C) pyyNRwa sin wt (D) puowNR cos wt
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n‘u

T(+) = acoswt

B = LLHET
= Mo N _ qcoswt
21K
¢ = BA

= 2N _acoswt xTR*
2R

= —’2—,u., aRNcoswt

£ ¥

5 ——é'—)uo(lRN (_'(,o csinwt)

£ = L u.arRwNsmwt = efdLen @
M JIY

Q.30 A constant and uniform magnetic ficld B = BDE pervades all space. Which one of the
following 1s the correct choice for the vector potential in Coulomb gauge?

(A) =Bo(x +y)i

(B) Bo(x +¥)j (C) Boxj (D) —3Bo(xi — )
.
PP ! = AR
8 = Bo b b,
accosclimg to Coulemls Buage V-R=0
() A = —B.(+PA4
S - Ry 4 2Rz
A 0
= —p o (K""U) - —Bo :#
an
s o )]
() A = Bo(+¥
5.7 _206uw) Bo =0 X
oY
(¢) A = Boxt)
V.A = B.2% =0
= eTLiwn (¢
Q.31 If H is the Hamiltonian for a free particle with mass m, the commutator [x, [x, H]] 1s

(A) h?/m (B) —h*/m (C) —h?/(2m) (D) h?/(2m)
ol :-

[).( Lk HJJ

- [u,[x ,3_%*\"(")]]

- [ o0 2D+ B
o)

2 = thP) - _I Uk %L
mﬂ[u,u%) _nn:zd;xﬁs
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Q.32 A long straight wire, having radius @ and resistance per unit length r. carries a current I. The
magnitude and direction of the Poynting vector on the surface of the wire is

2 . . . . .
(A) I T/ 277q - Perpendicular to axis of the wire and pointing inwards

2 . . . -
(B)! T/ 21rq - Perpendicular to axis of the wire and pointing outwards
2 : . : L
(C) 1 T/ ra - perpendicular to axis of the wire and pointing inwards

2 : : : ..
(D) Fry 1ra - perpendicular to axis of the wire and pointing outwards

%NS-(A)

Q.33 Three particles are to be distributed in four non-degenerate energy levels. The possible
number of ways of distribution: (1) for distinguishable particles, and (i1) for identical Bosons.
respectively, is

(A) (i) 24. (i) 4 (B) () 24. (i) 20 (C) (i) 64. (ii)20 (D) (i) 64. (ii) 16

el 1 — ; 2
Ne e»bpambdu w2 =
“%mﬂ_ﬁ%w( i) =
Y =3
(1) gos distimguish =,
ways(/L = N!—a%;—"
- 314
5
| - 6y
(1) he*t (B&éﬂﬂm— T e
) (30 )
_ (3+y4-D!
—3) (u-01
= EXRSAU=R3I]  _s0
LY
= eplien ©

Q.34 The term symbol for the electronic ground state of oxygen atom 1s

(A) 1S, (B) 'D, (C) 3Py (D) °P,
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Q.35 The energy dispersion for electrons in one dimensional lattice with lattice parameter a is

given by E(k) = E, — %W cos ka. where W and E, are constants. The effective mass of

the electron near the bottom of the band 1s

2h* R . h® h
(&) Wa? (B) Wa? © 2Wa? D) 4Wa?
(Wﬁi [ | A A
=7 ewo - (L-I’z»!(‘ﬁ(kﬂ)
#’z.

Lppe ctiure mass m* = ——
‘ ol 7%
d’€ 2

= = "',—H(—C'S(ka)
o i 2 5
T = La}
WL ST R
=1 cos(kQ)
T = 25
2Licos(ka)
$e*1 erre dimemsienal Latfice
e = 2107
a
™* ~ 2K
Lott e ————
e a@licos (21n)

* _11_'" —_—— f‘flhgn@D

a*kl

Q.36 Amongst electrical resistivity (p). thermal conductivity (k). specific heat (C), Young’s
modulus (¥). and magnetic susceptibility (x), which quantities show a sharp change at the
superconducting transition temperature?

(A)p.K,C, ¥ B)p.C.x (©) pk.C. X (D) K, Y. x
ANS-(B)
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Q.37 A quarter wave plate introduces a path difference of 4/4 between the two components of
polarization parallel and perpendicular to the optic axis. An electromagnetic wave with
E= (X + ) E, eilkz=«?) 5 incident normally on a quarter wave plate which has its optic
axis making an angle 135° with the x-axis as shown.

The emergent electromagnetic wave would be

(A) elliptically polarized

(B) circularly polarized

(C) linearly polarized with polarization as that of incident wave

(D) linearly polarized but with polarization at 90° to that of the incident wave

"‘:s\‘;' i ) ~

Q.38 A p-doped semiconductor slab carries a current I = 100 mA in a magnetic field B =02 T
as shown. One measures ¥, = 0.25 mV and V; = 2 mV. The mobility of holes in the
semiconductor is m?Vs7! (up to two decimal places).

B~L A X
y“r 1t= I mm

b

i
ﬁ=4mm
7~
S

ANS-1.5
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Q.39 An n-channel FET having Gate-Source switch-off voltage Vgsiorp=— 2 V 1s used to mvert
a 0 — 5 V square-wave signal as shown. The maximum allowed value of R would be
kQ (up to two decimal places).

+5V
5kQ

V.
p’i“'ﬂ out 5 ‘V_.‘_

oV

5V

0V 100 Q

%NS-O.71 D
Q.40 Inside a large nucleus, a nucleon with mass 939 MeVe™ has Fermi momentum 1.40 fm™ at

absolute zero temperature. Its velocity is Xe, where the value of X 1s (up to two
decimal places).

(hc = 197 MeV-fm)
Sol - g .
& ‘JP’(’ +(moc?)

'Jih‘c"‘ﬁi; + (eC*)’

: j(uw-w 1-u)*+ (929)°

ang:, - J’—; ()C(‘:’é'k{ -+ 88'7—}—1—,
J= S
“ =]as¥r8c el y
339 . 918.6%

ca
= v 0-92
V. = 0-08

vy = 0-28¢C

Q.41 4 MeV y-rays emitted by the de-excitation of °F are attributed. assuming spherical
symmetry. to the transition of protons from 1dsn state to 1dsn state. If the contribution of

spin-orbit term to the total energy is written as C([ - §). the magnitude of C 1s
MeV (up to one decimal place).
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C = /.6 MeN

Q.42 An a particle is emitted by a 239Th nucleus. Assuming the potential to be purely
Coulombic beyond the point of separation. the height of the Coulomb barrier 1s
MeV (up to two decimal places).

2
(—— = 1.44 MeV-fm, 1, = 1.30 fm)

4mey

a0l - _ —
- (sulemls Boasvuehn
e’ Mo

Vv g — 2 =
i ’60 R(LV

R(IV 2 Ro n‘,l ' .
R o ((236),3 +(4) ”J

= }.3 (g.n%—r p-SQJ
e o2 R AT
9-26u-fm
et 2 %88
UHte 9.2644m
V = .4y Mev-fm x 2 %388
S T

v = 2%.3 NMeV

Q.43 For the transformation

Q= 2ge *%cosp, P=,/2ge % lsinp

(where a 1s a constant) to be canonical. the value of @ 15
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4ol ;-

Q ;J2—q: eﬁ*)dCOSP
P=ge ™ 'sinp
IQ — )42
39 JJT—Q e * cosp

;)9% = "Jﬁ e—u—ze(S'nP
SR 1 =)

M A R
:3)"’;_ -+Jzg € " cosp

fort camenical s« amaperumatien
(a.P) =1

99 9P _2da 9P ) .,
XU 9p 9p 231

& Sit2ec—-ot e .—l-#lo(-l-a( ada o4
(ﬁ‘q I35 COS P+~E—"l€ Jig P
e-""l«""d = e“
— 1+ 24— -t =0
| st =2,
- N AT \

Q.44 Given

d’f(x) _df(x)
dx? -2 dx 1) =0.

and boundary conditions f(0) = 1 and f(1) = 0. the value of f(0.5) 1s
two decimal places).

715;0‘ A EE W
& 5 _d_"{_(x)__lgr{(:o*kjf(x) =
dr* o -
(D* — 2D +1)FO =0
D—2D+I1 =0
(p—1D*=0
D= I,
foo = (c,+GOe”
S at Ff(o) =) A .
l - (C‘+C)e
ic, =1] 5
f0 = (12O €
at f01) =0 ’
0O = (1+ cx) €

o

(up to

C) e S )
L) = (1—%) €™
at > =05
£co.5) = (1-0-5X€
= 05X 698 T
= D82
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Q.45 The absolute value of the integral

5z3 + Ssz
[ﬁ Z
over the circle |z —1.5| = 1incomplex plane.is__ (up to two decimal places).
galies o
6—2_ bR i
2t =Y
2 - 42 -2 anae poles "
bt [z-15] =81 A a okt &bi‘f_;'
| amad caomtre ok 15, Hhem
a5 met Lrndlwctpr qf L2
N e
,—/‘zi Z:?- ‘/Q‘ ( l) ‘;Zl)fi—?)?_]-
1) p Z.-— o —
Mdu,e_(}?\) = ij;_’ (z-2) (2+2)
_ 5x843%XY
STy
= [O:43
R =13
- N -
2_7~:+_3L d=z =2l S(R;)
z*-Y g
= 261CL
= 81-+0

Q.46 A uniform circular disc of mass m and radius R is rotating with angular speed w about an
axis passing through its center and making an angle 8 = 30° with the axis of the disc. If the
kinetic energy of the disc is amw?R?, the value of @ is (up to 2 decimal places).

@
Osp
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+mR* 0 o
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o e 3R
w (.‘:. o J_’,kg_.)
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¥ (_S-(L w O G mis ) o
]'5/2"-»'
L 40+ 2w R‘)
) ’(’MR R S
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K.€. = 022 MR
peedl | AN

Q.48 An electromagnetic plane wave is propagating with an intensity I = 1.0 X 10° Wm™2in a
medium with € = 3€p and g = pg. The amplitude of the electric field inside the medium is
% 102 Vm™ (up to one decimal place).

(€= 885x 1072 CINTm™ py =4 x 10°7NA2 ¢ = 3x 108 ms™))

\ - YW WA /
§_9_(. . T - Lye€er (um ‘HIQ({LLL"n)
2 : B
= __‘,_ -—Lz—::‘ Eotb' &0
3 JMxQF P, o
9 = 2 b
T ¢ [ 3 x8.85 %10 €.
| x 10 2 ’J—;
. -y L
t‘.L b= .E;- A lOS
‘; 23 08
€. 0-43 x| E. ~(,.(‘_>«l(75 Vi

E, = 0.66 x10'
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Q.47 The ground state energy of a particle of mass m in an infinite potential well 1s E,. It

changes to Ey(1 + @ X 10™2), when there is a small potential bump of height
Zp2

Vo = p— and width @ = L/100, as shown in the figure. The value of @ 1s (up
m

I Kix)

to two decimal places).

X

- e
|_|¢P{{]
L L

~ . -3
'Q,-rm.*lg;d = Eot o€ XD
e ﬂlc_}.,,g Yy corsection (("")

L9

o) 2 3 .
€ = J PRV PP PO
A
23 — “
Ve = __(_’ iL, T J}_ Sl“r)(»”l—)
5o0eml L
Q

- /
(o) - [ 2 2

2z roaf MM
4 V‘é sim( F20)
7. ﬁ/

2
L

Y‘L‘ I )(, _cos | zf.‘L‘i))rh(

LW o [ smEs= o
=T, a3} vl
(\’Fb)('(i), - '[\‘;(;:-(r- — O(X(Uy’o :-2;) é(. ’
of _’_QC)O z2
25 X |00
o« =0D.80

Q.49 A microcanonical ensemble consists of 12 atoms with each taking either energy 0 state, or
energy € state. Both states are non-degenerate. If the total energy of this ensemble is 4€, its
entropy will be kg (up to one decimal place), where kg is the Boltzmann
constant.
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emv‘%' ¢
5 No.ef pasdicles =12

perdnardicle wu im €--enerdy 4fale
o Jug,ht Jusdicles are Im O emergy

- 12-x1%x10x9x8!
yx3ix2ax| x 8]
A = 49§ :
New, im micsiecamenical emsemble
S = Kebn(ﬂ)

s kg ‘L’YI (*-49‘;')
S = 6:2Kg
» AN A Yl

Q.50 A two-state quantum system has energy eigenvalues € correspondmg to the normalized
states |14 ). At time ¢ = 0, the system is in quantum state — [|1;'J+} + |Y_}]. The

probability that the system will be in the same state at t = h J(6€) 1s (up to two
decimal places).
A | A e
Lol .

P = I_J_[]a,;>+ l%)j
W () - ﬁ[_“n’t 1w+>+|~p->)]
[ 1w € 1e)
w(&)- L% /w>+emw>j
——_J—',l[e‘m”lw» +e /""’-ﬂ
New

T <wlvlED> = Ll rcon|(€ 1o €219)

- L (e +€™)

= COS ”/3 = "2__
| <wlv(&)>)
g =L =026
Y
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Q.51 An air-conditioner maintains the room temperature at 27 °C while the outside temperature
15 47 °C. The heat conducted through the walls of the room from outside to inside due to
temperature difference is 7000 W. The minimum work done by the compressor of the air-

conditioner per unit time is W.
s0l":- .
L T -=u43c = 320K
T, = 2¥C = 300K
Q = #0000
] s
b (1-Z)
M 320
(-2
L = —20 %4000
300
i W = 1400
3
?9 W =-4g6-6F+W \
L N ‘ AN V.

Q.52 Two solid spheres A and B have same emissivity. The radius of A is four times the radius of
B. and temperature of A is twice the temperature of B. The ratio of the rate of heat radiated

from A to that from B 1s

/p
Of H . WRL !
| WL
> . (2T)(4Rs)”
& (Ty)! (Rg) ,
o = )6 x|6 =256 /
e

Q.53

The partition function of an ensemble at a temperature T 1s

£ N
Z = (2 costh—T) ,

where kg is the Boltzmann constant. The heat capacity of this ensemble at T = ki 1s
B

X Nkg. where the value of X 1s (up to two decimal places).
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snl A
Q.54 An atom in its singlet state i1s subjected to a magnetic field. The Zeeman splitting of its

650 nm spectral line is 0.03 nm. The magnitude of the field is Tesla (up to two
decimal places).

(e=160x10"*C.m,=9.11x 10" kg. ¢ =3.0x10%ms™)
" WA

~ we fmew #mi Zeomam ’Sfi‘u"nﬁ

fe)

: eB
s qrom
O o 4 eB
¥ qrom
R
“3x10% % 0:03x)0° _ 16 %1077 % :
il 8 6‘)0)(6‘5Cxlo’5 UHNXSlXIO
2.'xlo % l1o'"T - O'Q'%—B
10
s 2o eya®
o 0lY
B = |52 Teall
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Q.55 The quantum effects in an 1deal gas become important below a certain temperature T,
when de Broglie wavelength corresponding to the root mean square thermal speed
becomes equal to the inter-atomic separation. For such a gas of atoms of mass 2 X 1072
kg and number density 6.4 X 102° m™. T, = % 1072 K (up to one decimal
place).

(kg = 1.38 X 1022 /K. h = 6.6 X 10~3* J-s)
Q.1  “When she fell down the . she received many but little help.”

The words that best fill the blanks in the above sentence are

(A) stairs, stares (B) stairs. stairs
(C) stares, stairs (D) stares. stares
\}”
NS-(A) )
Q.2 ~In spite of being warned 1‘epeatedl}'; he failed to correct his behaviour.”

The word that best fills the blank in the above sentence 1s

(A) rational (B) reasonable (C) errant (D) good

wo off A el

Q.3 For0 < x < 2m. sin x and cos x are both decreasing functions in the interval

w0e)  eE) ok ol

wm ON /

Q4 The area of an equilateral triangle is V3. What is the perimeter of the triangle?

(A) 2 (B) 4 ()6 (D) 8
NS-(C)
Q.5 Arrange the following three-dimensional objects in the descending order of their volumes:
(1) A cuboid with dimensions 10 em. 8 em and 6 cm
(11) A cube of side 8 em
(111) A ecylinder with base radius 7 em and height 7 em
(iv) A sphere of radius 7 em

(A) (i), (id), (iii). (iv)
(B) (ii). (i). (iv). (iii)
(C) (ii1). (i1). (1). (iv)
(D) (iv). (iii). (ii). (1)
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ANS-(D)

Q.6

An automobile travels from city A to city B and returns to city A by the same route. The
speed of the vehicle during the onward and return journeys were constant at 60 km/h and
90 km/h. respectively. What is the average speed in kmv/'h for the entire journey?

(A)72 (B)73 (C)74 (D) 75
ANS-(A)
T | Sala¥ |
Q.7 A set of 4 parallel lines intersect with another set of 5 parallel lines. How many

parallelograms are formed?

(A) 20 (B) 48 (C) 60 (D) 72

NS-(C) 6\

Q.8

To pass a test. a candidate needs to answer at least 2 out of 3 questions correctly. A total of
6.30.000 candidates appeared for the test. Question A was correctly answered by 3.30.000
candidates. Question B was answered correctly by 2.50.000 candidates. Question C was
answered correctly by 2.60.000 candidates. Both questions A and B were answered
correctly by 1.00.000 candidates. Both questions B and C were answered correctly by
90.000 candidates. Both questions A and C were answered correctly by 80.000 candidates.
If the number of students answering all questions correctly is the same as the number
answering none, how many candidates failed to clear the test?

(A) 30.000 (B) 2.70.000 (C) 3.90.000 (D) 4.20.000

w0 Of "

If x2 + x — 1 = 0 what is the value of x* —|—

(A) 1 (B) 5 (C) 7 (D)9

\ 8

NS-(C) o>

Q.10

In a detailed study of annual crow births in India. it was found that there was relatively no
growth during the period 2002 to 2004 and a sudden spike from 2004 to 2005, In another
unrelated study. it was found that the revenue from cracker sales in India which remained
tairly flat from 2002 to 2004, saw a sudden spike in 2005 before declining again in 2006.
The solid line in the graph below refers to annual sale of crackers and the dashed line refers
to the annual crow births in India. Choose the most appropriate inference from the abowve
data.

-

—————

= e e e e e

Annual sale of crackers in India
RIPU] I SYMIQ MOID [ENUUY

2001 2003 2005 2007

ANS-(A)
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