6169
fowy mis-  gRa®s He

@ w 2018 (T) H

gifas fdsm

wrg :3:00 HE ga+q W qonfE 1200 A&

S Chil

Looama Rt =t e g &1 59 e e 4 wuwem (20 W A A 4 25 B+ a0
arr 'C' ) agm Ry ger (MCQ) fag my &) amost s A 4 & st 15 ok w0 ‘B
A% 2o mar AE 'CH A A 20 weAl & wew & #) O i ® af e B e Ry e @
@ et W A" R 15, 9T B’ ® 20w A 'C ¥ 20 SE # o @ Wl

2. ShQLAR, SR T HAn ¥ R T § | aue dw oy ol A @ A s ¥ e Tw
g efify A gwom ol whod e ol W we—wt w2 aft oW A ey
gfdider @ wg 1 qRTE qwer ® PaET 6 e & | 3 a9 S ShOLa T
e W i wE o T IRew § e e 9 R afiRe o do 8

3. ALULAR. S EE 6 U9 1 A By T we o e S ey, A oae i aden ghae w
i ferflay, sy & aroem gEe o amEn e

4, amy Aol SN, S TEe § 99 da, Reg ole gfeer wi ot @ wts @
waft aqfm qof w1 s afa 9 W amvw w0 e 78 e um odanff @
foretar®t # & o slanan, s we F Ry v Pl & gf aEert @ aes ot
T A wy W wrer vt ol ode § amfen T @ wren fawd stee
st B1F, Fomnl amua aLUR.A. WEn T 9 aedty 0 it 2 8 wad 2

5w A v uvn @ 2 ofw, v BN e v B oas dEoaw 'O F s w5 an
o | gdm e S T mOeE qeaaa 25 % (wrr AN W 050 o, wmr ‘B o.ars afe
o =T ‘Gl 1.25 3RE) @ 52§ B W

6. WelE gE B AR AN Awe By 0§ §7 9 dee o Rew & ower s et w1 R |
AT e WA T Wl s wetaE BW ga R

7. RS SE B0 AR el @ w w5 Wy W aw gl e gw oz vy
witensil o Fa ordn gEww W W )

8. wiemdf 1 e&w W v v & e @ g A R il

9. degeie @ ST T 9 e A

10. e _wmifty oy foe fogy fafen s & sboeem, oo oxe wt RBafam ed)

: ﬁm__ﬁ%ﬁ.wm.mm'ﬁﬁ$mmmumﬂ
i I

11, st s/ v @ wem & Ry e /o o R aftof sivaeor et gnm

12, dam wdar 21 O o T Ae A whand W @ wden gRewr WM A OR # Gy @
Eeaif]

wimredl g w0 1 arEmrh Bt 4
5-A-H
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Iyt o fAEatHLIST OF FUNDAMENTAL CONSTANTS

m, | Mass of electron SAHA T geaAT [911x 1073 kg
h | Planck's constant i raas 663 %1073 )
e | Charge of electron goleeler & I Lex107Y e
g | Boltzmann constant e HEaE 138 x 1072 K
¢ | Speed of light in vacuum | B & w=rer =7 a9 30%10%°ms’
G | Newton constant Fyge RuarE 6.67 % 107 Nm’ kg?
Ry | Rydberg constant st A 1097 % 107 m’!
N, | Avogadro number Fiie s qu— 6.023 % 107 mole '
£ | Permittivity of vacuum TR IR 8854 x 107 Fm!
#y | Permeability of vacuum TR sgrewE 4rx 10" Hm"
R | Molar gas constant T W e 8314 J K mole’”
leV 1 eV 1.6x 10717
1 amu 1 amu 167 x 10~ kg
5/11 RISEMB8—5AH—1B
5-A-H
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HIMMPART 'A’

loHET & wh dls A B Aloe @
WA dl CcH B ;@ A@AE C
a‘mﬁmﬂmﬂmh

I 150 m 2 55m
3. 105'm 4. 14.5m

Ina 100 m race A beats B by 10 m B beats
C by 5 m By how many meters does A beat
C?

1. 150m
3, 10.5m

2. 55m
4, 145m

e T (i) "ACBT W AgwE & B @ R
“A R (i) A A BT & TidgeE ¥ BT # oofy
“A B (i) A VBT # FaeE §opT s
YA AT (iv) A B, @ AR TR &
oA A B o B & @ ostea oo #
qEA FOHE C &, @ v sa i

I ERESE: (D 2O ENEED
o EAERF D 4. C*EAF D

Suppose (i) “A*B” means A is the father of
B, {ii) “A A B” means “A is the husband of
BY, (i) “A V B" means “A is the wife of
B™ and (iv) “A [0 B, means “A is the sister
of BY. Which of the following represents
7C is the father-in-law of the sister of D7

L CVESFEID 2 C*EVEQD

3 CAEYEOD 4 C*EAFOD

1At & vF weE 7 wede sew dnt @
AT vE § oaw gy e § o
ot 6 $o T F=w

LT 2, 121

3 85 4..66

In o group of 11 persons, each shakes hand
with every other once and only once, What
is the total number of such handshakes?

1. 119 2 12l

3 55 4. 66

7 & & ot & e v senr B &
oY ERAET AT E AR AT gier & sk

S-A-H

¢ § @ & A B g o

T 37

a 4
k. :f it :-1-1?
37 %4’ 4. 2¢

Pathof a ray of light between two mirrars is
shown in the diagram. If the length of each
mirror is *47, what is the total path length of
the ray between the mirrors?

| . t

1

oy i
I 1

L J

3
L. 5 2. 5{'
5 ‘2—3 q, 2¢
(1345 7+, 4033) + 7983 % 2017 0 AT
Far g7
[. 20170000 2. 20172017
3. 20071720 4, 20172020

What is the value of (143+5+7+......4 4033)
+ 7983 X 20177
I. 20170000
3. 20171720

2, 20172017
4. 20172020

[ 2 B G ol

§ail 2
1=d 4.9
What is the Tast digit of (2017)™"2
L. ] 23
3. F 4. 9
TE FUT FT UgET:

1. FraAe der sEfee & o
AT F IHE wer g #7 &

2. wfEEE A o 5 gl A
g, Wi H#uw & & oA
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3. O 9T B SBWA 9T 3TEET AT
draar g

4, WE 9T W UF ey ardt w+r
HA-TET o AT Far ¥

Pick the correct statement:

1. 'The sky is blue because Sir C.V, Raman
gave the correct explanation.

2. Copernicus believed that the Sun, and

not the Earth, was at the centre of the

Solar system,

The sky appears blue when seen fram

the Moan,

4. No solar eclipse is wvisible for an
astronaut standing on the Moon.

U TP U AN Ay
RvawRr # 0% 9% @ @it @ 9 59
T O TEA B8 11,5,4,9,1,7,6,10,3, 12,
2 50 % A Rgat wwr ww W Tmr
Y

1. wrdas

2 EraE

3. 389 0% &g

4. 17N oF &y

E‘)

A librarian is arranging a thirteen-volume
encyclopaedia on the shelf from left to right
in the following order of volume numbers:
Ei1549176103‘f,,-lnﬂ115
pattern. where should the volume 13 be
placed?

1. Leftmost

2. Rightmost

3. Between 10and 3

4. Between 9and |

el sl wTAf & o1 & s gew §
gel & & REE Towew & § swew
A ¥ T wardt & ¥ 11 & s
TSEH ¥ Bl & Fed & s sy

SEEE @ At a5

1. 1111 2.6/11

3. 2111 4, 3/11
Nine-eleventh of the members of a

parliamentary committes are men. Of the
men, two-thirds are from the Rajya Sabha.

5-A-H

10.

11,

11

Further, 7/11 of the total commiitiee
members are from the Rajva Sabha. What
fraction of the total number are women from
the Lok Sabha?

LI/ 2. 6011
3.211 4.3/11
. T o e oo B osed o

B Smat 2, & 39 Ew R et
& ywrar Wl A ¢ A ¥ e e o

€1 3% 9 o Fhaw sy 8
I 3 6
48 12

&1

When a farmer was asked as to how many
animals he had, he replied that all but two
were cows, all but two were horses and all
but two were pigs. How many animals did
he have?

b 2.6

X 8 4. 12

e wEaeE R s & R

W S e @ dea T w9 B

| s g |

o of Shousty

bgdfEsaag

i

riow

. 3

il

10 3% 9 wesr Wi & Ao seint B ¥

Rrinis & s A e s

il
ﬁ'{uﬂa‘ﬁﬂgﬁ’m#mﬁa’tﬂt
ﬁwmmamwmm

2. a'z:rwagams%[

3. It g2 Remfit & oatww o
55% & FUT &)

4. Freaidat @ sftee e 20 ¥ AT Y

The distribution of marks of students in a
class is given by the following chart;

www.examrace.com



12

13.

ﬁ

¥ oaie E %k 8 B

ol L]

e R T

If 3.30 marks is the passing score in 2 10

mark question paper, which of the following

is false?

. Majority of the students have scored
above - the pass mark

2, Mode of the distribution is 3

3. Average marks of passing students js
above 55% ;

4. Average marks of students who have
failed s below 20%

Higw A e @ oS T IR R
B ogad & @ e F o 4 oaw &
e & 2 105 4 gEY RE Aew
e & v BFs w0 ym a3 @
T 3 B @ IuW Y, dfar S R @
T 10 @ B A RE uE A W s
& o sy YRR A & o aw A
dar S AR O# 2 w0 ot B ool sww
g A & 9W wE S A e, ar
YT A A & 9w e = A

b 1325 2z 10
Sl S 4, TRIS

. Mohan lent Geeta as much money as she

alréady had. She then spent ¥ 10. Next day,
he again lent as much money as Geeta now
had, and she spent 10 again, On the third
day, Mohan again lent as much money as
Geeta now had, and she again spent % 10, If
Geeta was feft with no money ‘at the end of
the third day, how much money did she
have initially?
I, 1135

i i

2. T
4, THIS

24 5 quitet & v Iepee A B ooh o
WAR qofiel & qumesst 24 B AR

5-A-H

13

14.

15

FgFH # A7 A WEFH 6§ waar
G §

1. 24

.4
LT a il

= 12

7

In a sequence of 24 positive integers, the
product of any two consecutive integers is
24. If the 17" member of the sequence is 6,
the 7" member is
1. 24
36

2,4
4017

Tl e G @ @ it W oger B
}fﬁ?ﬂ‘ﬁ?ﬁ;ﬂﬁ:

N 7 awE & = 7Fw
(e ) (o &7e, w9
. 0.25 1 A
[ &3 2
L 4 5 !
2 8 " I

& & @ & Aew A B 02 ¥E Y

@i = wFa 87
] 2. 16
3, 32 4. 64

The prices of diamonds having a particular
colour and clarity are tabulated below:

[Weight of diamond |Price of diamond (in |
| (incarats) rupees/carat)
F 0.25 I lakh
0.5 2 lakh
1 ! dlakh |
i | 8 lakh

How many 0.25 carat diamonds can be.
purchased for the price of a 2 carat diamond?
I 8 216
3 32 4. 64

glmar & R v Rl Reagmem #@
a4 Foly # PrafFa wEh ¢ By o
# i w a7 0w w9 g 9y
P e f goen # A0S Y Be dw A
e BET w3y @ aluar ¥ § gig
a Brw At ® sA oabuar wa §
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s 50 9g & wEwH wWar b oA

fafearera &1 war Foufy @t @aem
. ey o 2, fAm dee
3. fre A 4. ey ey

15, The university needs to-appoint a new Vice
Chancellor which will be based on seniority,
Ms, West is less senior to Mr. North but
more senior to Ms. East, Mr. South is
senior to Ms. West but junior to Mr, North.
If the seniot-most declines the assignment,
then who will be the new Vice Chancellor
‘of the University?
1. Mr North

: 2. Ms. East
3. M West

4. Mr. South

16. ww A0 ywe & 3w Rua @ At
T Sane T F aufar

OOt HrEE T SEEE Far
1. 36 2. 48
i 4. 9%

16, Areas of the three rectangles inside the full
rectangle are given in the diagram,

L
12 4 ‘l

~at
What is the area of the full rectangle?
¥ i 2. 48
e A 4, 96

V7. REE & A e bt sl g arie

B4

5-A-H

1 A 2 M
—t i_.___..7
\
3 4 .’__._}
s v

I7. Which sliould be the correct pattern in the
empty square?

=

7
—_—
1 / 2
Z
< ~7
A, i 4
T.__B

18, 120 779 22 &% o0 @ FAy Sae
1. 9taurig 2
3. loFuT 1o 4.

100 74T 20
120 787 6

18. How much gold and copper (in g),
respectively, are required (o make a 120 ¢
bar of 22 carat gold?

1. S0and 30 2
3. 110and 10 4.

100 and 20
120 and

www.examrace.com



19,

20,

20.

UF = 9 A, 59 95 40% Tey ¥ 3OE
40% T @R A Uy & anden 40 ez
T HOF ¥ 79 9§19 E A e

e et aw g
1. 10 2. 5L
3. 120k 4. 200L

. A water tank that is 40% empty holds 40 L

more water than when it is 40% full. -How
much water does il hold when it is full?

[. 100:L 2. 15L

3. I20L 4, 200 L

afe @ Bae & Wi B s E
B & @ wlawr v o 8w

ge 2. 79°
g° 4. 29°

gt

8
5
If all the angles of a triangle are prime

numbers, which of the following could be
one such angle?

1. 89° 2, 790
3. 59° 4, 29°
HIIT \PART 'B'

21, w9, =zi+3k b, =i+ 2542k

Tl §y = 50+ J +ak W AR ¥, oW
i ] amk Bfw gfEede TR

s A ARY S o F B AW &
faw ¥ A= wRy wwumT wWeT g

31 23
L. 5 .3 oy
27
3. b= 4. 0
21. Consider the three vectors #; = 21 + 3k,
By =1+ 2]+ 2k and #; = 5t + [ + ak,
where [,] and k are the standard unit
vectors in a three-dimensional Euclidean
space. These vectors will be linearly
dependent if the value of  is
[k Ao
e L
3. % 4.0
5-A-H

22.

22

23.

73

24,

24.

T f(x) = e7l* @ GRA w9
5, dx flaye™ &
]

1

bn T AR Ta+kd)
2 2
3 3
14k +kD)

The Fourier transform [ dx fx)e'*

of the function f(x) = el g
pt <

T 1ekd : _zuﬂcl)
— =i
L+ik? (2+5%)

ot 17 ax [ dy 8(sin2x)8(x - )
A E

i 0 Z
&

—

=i
i

The value of the integral

M ax [y 8(sin2x) 80c—y)is
1

) 2. =
1

5 = 4, 1
Iy z

a6 241 (T) - 5 =0, O §Re

s AT B, frwen afder sfdesy

(L =0) =0T x(t=1) =1 a7 2(t)

W HE =29 g

s Ve—1 2. Vet+1
3. Ve +1 4. ser-1

Consider the following ordinary differen-
tial equation
dix =3 dx)z dx
dt? x(dt dt
with the boundary conditions x(t = 0) =
0-and x(t = 1) = 1. The value of x(t) at
t=2is

=10

L, Je=1 2. et +1
i Ve+1 4, ef-1

www.examrace.com



25,

25,

26.

26,

7.

9 flxy) =22 +30x* =y +
2i(3xy + ay) UF WEAN Wz =2 + 1y
# T o= £, 99 ¢ F A7 g6

ol e ol
F= 4iz

27.

What is the value of & for which

flxy) =22 + 3(x* —y*) +

2{(3xy + @y) is an analytic function of
complex variable z = ¥ + iy?

I 1 2 ol

3, i i

UHEH my(x)max"ﬁ'w Eii
T BT, T @ > 0 v aEv ¥
3R FOT A §EC IS £ §oAw wEhr
ﬂﬁrﬁmmmm

g
¥ E-V/3 2. E-ii2
3.- E13 4. El!t

A particle moves in the one-dimensional
potential V(x) = ax® where ¢ > 0'is 2
constant. If the total energy of the particle
is E, its time period in a periodic motion
is proportional to

E ETM3 2.
5, . EWe 4,

siaedf Feirm e vo) =ofr (@R
a>0 U ¥x §) & gufag s &0

E-1/2
E1/2

98994 A Be 9v G Ry aEw &

HefeaA = & Gty g T &
I ¥

28.

Which of the following figures best
describes the trajectory of a particle
moving in a repulsive central potential
V(r) =a/r (a > 0 is a constant)?

4, x

o

& U A T B WAW 9RAT ¥
mfefn dy d e T R
B O xa w Rufa Rt A
ofee= §l B ¥ g e A 4 F A
&7 afE g

Lo2w/(1- 5]
3 Zv P
ey

Two particles 4 and B move with
relativistic velocities of equal magnitude
¥, but in opposite directions, along the x-
axis of an inertial frame of reference. The
magnitude of the velocity of A, as seen
from the rest frame of B, is

2 /(14 E;)

4. 20/ 1-:—:_
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29,

30.

30,

1, 2v/ (1—:—:]

2. 2w/(1+%)

3. 2w J:—;E
e

4. 2¢/1—=

f&mvm:-%mﬂ}w e Bl
A B GATeEE W F) A U S0
(o gegmm m §) e e F
IHE-TTE HeW A WeHT v § 5
o7 arew sngfr geh

1 2k 1Tk
o= 1= 2, = |=
: amy m 2w A m
1 Fd
s L2

A particle of mass m, kept ina potential
Vix) = —%kxz + 7 Ax* (where k and A
are positive constants), undergoes small

oscillations about an equilibrium point.
The frequency of oscillations is

1 [2k
3 il o

i j2i - 1 4K
E — g AR et b
Iy m M\ﬁn‘
1 2k 1 A
L « 21

& Reg ymw, +20 AW -@ T
woi  WEwE HmA (L0,0) &
(2,0,0) & TR IET SIS wiew
TeReH x =0 & FAY T N W @
T E el F BT (x,00) W IEE

fasa 7 x-fkwar 0 gei
L oxrR 2, x9
3. x* & x*

Two point charges +2@Q and - @ are kept
at points with Cartesian coordinates
(1,0,0) and (2,0,0), respectively, in

front of an infinite grounded conducting:

plate at x = 0. The potential at (x,0,0)
for x > 1 depends on x as

i I
3.X" ot

31.

31.

N Tl s

i Ry v Ry A GewRaa dw
FHEY Y@ite # uwmaelt g & aie-
et o wire Femrowm £ osm
e #r dgar e RRogs # 6
0T 9T Y@ty & S gl W
¥ IR 6 =22 sing ¥, mE g
#r dier Brud wAnTaRE gl

2cosd + 2co5 26

3+$sin=3a

3+ 2cosd + 200828 + Zcos38
2+ 5;5in?38

The following configuration of three
identical narrow slits are illuminated by
monochromatic light of wavelength A (as
shown in the figure below). The intensity
is measured at an angle & (where @ is the
angle with the incident beam) at a large
distance from the slits. If & = = sing),
the intensity is proportional to

5%

2d

2co58 + 2cos 24

3 4 57538

3+ 2cosf+2cos28 +2cos38
2 4 5sin38

il R e
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32,

32

33.

33.

S-A-H

U AT AT & AT a0 &
faeger o

E(z,t) =1 Eye-i/% ms[‘,—%:—wt)?@'m‘
ﬁl‘&wﬁmw%’aﬁrwmﬂwm
AT a>0 ¥ B Agt grahy & 5
aur Rega &7 F & @9 & s
a1 g

cawm E, B @ e

0 qur B, E @ fasfaa
s0° T E, F & Refay &

s FME, F & el

s B e

The electric field of a plane wave in.a
conducting medium is given by

E(z.t) = 1 Ege—2/% o5 (ﬁ - mt).
where w is the angular frequency and

a > 0 is a constant. The phase difference
between the magnetic field B and the
electric field £ is

I.. 30%and E lags behind

2. 30°and B lags behind E

3. 60°and E lags behind B

4. 60°and B lags behind F

wfesr vd ®WRY BT Viryz =0
U Alx,p2.t) = ;Eﬁoﬂn[ct —x) (FFT A,
3 B), F ey frega & B oawr
P a7 § oghm

E=0 Hm§=lz‘fﬂn-"u
2 E=—§Eﬂnﬂofaﬂr§=%fﬂaf‘n
3. E=0 @w B = —2id,
4 f=%..€'pﬂﬁut’m§z—i—fnqﬂo

The electric field £ and the magnetic field
B corresponding to the scalar and vector

potentials, V(x, . z.t) = Dand

Alx,,2,8) = 2RugAg(ct — %), where A
is a constant, are
q Lo

2 E = _%I(. HerC and §= ifﬂgﬂg

34

34,

35.

35.

[F3
t

=0and B = -—-;Af_u',.#'ln

40 F =%f€ﬁu-‘iu€' and B = —%i,ua.dn

mFETHE AR &7 @ v BT @ns
A dwed w9 F @ o, Braer
fosre

Tf(x.y,z}=£& O=sxyz=a

ey
3T 3 W A 3ol W g g
gfwe fr yihaeios seent &
HET B
155 Al 2. 6
5itm 0% 4 4

A particle of mass m is confined in a
three-dimensional box by the potential

0 0=z sa;
Vix,y,2) = {m otherwise.

The number of eigenstates of Hamiltonian
GhZp?

with energy 2m:1 is
| ! 38
= T 4, 4

mm%m&mﬂgwmmﬁﬁ
e H=—yB.7 & T A
T o &, St oy UF aERw sy
MR G = (a,,0,,0,) T TEF EgE
¥l 3T B=(8;8,0) & aw waww
HIWAT ¢ = 0FAY T o, B 3Bwos
¥arur B, @@ (a,), (o) FUW (g,)
yeafia 7 &

HAT (o) THT F Y @A E

i Hiie

FAF (o, ) WAL F AT Fwar ¥
3. ¥AF (o) HAY & WY w@EaT b
4wt T EEE F anr aee

The Hamiltonian of a spin-% particle in a
magnetic field B is given by H = —uFB. 4.
where g is a real constant and & =
(02, 0y, 8,) are the Pauli spin mateices. If
B = (Bg, By, 0) and the spin state at time
£ =0 is an eigenstate of a,. then of the
expectation values (&, ). {m,} and (o)

SM11 RISENB—5AH—2B
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36.

37.

only {g, ) changes with time
only {a,) changes with time
only {a,} changes with time
all three change with time

el Pl e

&Y FEA-ITAHF ITHIOT S, AUTS, B x-3HET
£ R & @ o §) Id gEdy
& R wn gAreRE -yl
F FAWEOT Bl WeRE IUFAYT A9 34
woit #Y, [Sawr gowor grahg &7 6
fear & foym &, #ofa @ &1
YEaEV- A &9 & o s
yyfeg feods w8 Rema g@nr
fwar &, @® wafasw s wfEaw

TBRrorgsr v drear & g (1) g

H - [7l ~
s 4] -

I. 16:1 e 1|

3. 41 4. 1:0

Twa Stern-Gerlach apparatus §; and S,
are kept in a line (x-axis). The directions
of their magnetic fields are along the
positive z- and y-axes, respectively. Each
apparatus. only transmits particles with
spins aligned in the direction of its
magnetic field, If an initially unpolarized
beam of spin—% particles passes through
this configuration; the ratio of intensitics
Iy: Iy of the initial and final beams, is

fo E = (7 w r
= - e Vi e
1. 161 s AR |
3. 411 4, 1:0

m GEW AW U #OT U geaTEi
gaw (Bredr Bsmr &) & o @
foyeer &1 s 3@ V’=:—,cus’_¢ (78T a
T andfa®s Far §) @A ehfia fem
SEr g 94 wua #9120 aw, Aean

yaay # Eenfta =t e
1. a/R? 2. 2a/R?
3. af(2R?) 4. af(nRY)

11

e

38,

18,

39.

39.

A particle of mass m is constrained to move
in a circular ring of radius R. When a per-
turbation ¥ = = cos® ¢ (where a is a real

constant) is added, the shift in energy of the
ground state, to first order in-a, is

1. afR* 2. 2a/R*

3. a/(2R?) 4. a/(mR?)

AT TN TUNE e o FHAT
TfEgar AT R 8 qery & dawr
# i R st g wé
a U7 i« ZET WEAEEeES T R

o HAFTAeTH auT « B W
a feartt e« wRETTeE a g
@ x B Rend a

T N

Which of the following statements

concerning the coefficient of volume

expansion @ and the isothermal

compressibility x of a solid is true?

1. aand k are both intensive variables

2. ais anintensive and K is an
exiensive variable

3. aisan extensive and x is an intensive
variable

4. @ and k are both extensive variables

TF AW (mole) 9 F7 are=wamwy
TR (p+5) (W~ b) =RT ¥ W
p: AAFT V AR ATAW T 9T n moles
| = e FEET B

1: (p+%__—’§)(¥—nb]—-—nﬂ?‘

i vi) (V — nb) = nRT

(p+
5. (p+S) v —nb)=Rr
4. (p +

- 5)  —nb) = RT

The van der Waals equation for one mole
of & gas'is (p + %) (V —b) = RT. The
corresponding  equation of state for n

moles of this gas at pressure p, volume V
and temperature T, is 2

Lo (e +‘:,L:)(V—nb)=nw

2. (p45) 7 —nb) = naT
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41,

41,

42,

12

3 (p +5';,";) (V = nb) = RT

4, (p+§)§v—nb}=m

42
11 ¥R#T bosons & 3 3mey Ffam
# fawwr & e e
{,. “ign O e
(2 ()
21y 3al
The number of ways of distributing 11
indistinguishable bosons in 3 different
energy levels is
b i34 DES SR
() £1_1_)l_
2! (11 e :
_ 43.
N Ty st any Brem # vedes w7
g et F F vF arwear & o Fer
~E Tt & FHGEN G TA §| a9
ATAE T 9T g6 FEr i ataa weh
BT
Lo =iN(1+ eftiry
2. =NE/(1+eP/kaT) 43
3. -3INE
4. =NE/(1+e%/%aT)
In a system of N distinguishable particles;
each particle can be in one of two states
with energies 0 and —FE, respectively. The 44
mean energy of the system at temperature ;
Tis
1
- EN(I + 85"*37}
2 =NE/(1 + ef/ksT)
3, —3NE
4. —NE/(1+ eFlaT)
#it Re 70 K Fravwsin 9wy & 2
@y ) awk, +Vee & Y FEEEy
W FE REY f FEE §E5T (clock
signal) 3Ry [ ¥, wa B sl o
geh
Fiece 44,
I Q
s
K L2

7 2 ZF
3. 4f 4 2

In the following JK flip-flop circuit, J and
K inputs are tied together to +V,c. If the
input is a clock signal of frequency f, the
frequency of the output Q is

Ve
i =1
A P

K —
1. f AR i
3. 4fF 5 frz
=t fomr gy wha T gaarat
4 F BT s0aw 8 " iy
l. OR=z9E
2. NOR&H9rE
3. UHAT OR (XOR) FUE
4. ANDFHE

Which of the following gates can be used

as a parity checker?

1. anOR gate

2. aNOR gate

3. anexclusive OR (XOR) gate
4, an AND gale

# Re aw qiwy & w osaEsy
WHa Bredr frae diwear v, @ e
T 8 B, FEfie &

PoEl Tk

R BT (diode) GECEN A
TEUE R, F 3W 9K frte ateear @

Rray #er gy
1 % 2 e
B0 2 4. NIv.

A sinusoidal signal with a peak voltage
Ve and average value zero, is an input to
the following circuit.
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@ o ST/PART 'C’
pv‘ Eﬂ-ﬂ-— % % 1#\[:

46. FTEATAE O x F OGEA A (x)e A

Assuming ideal diodes, the peak value of TG P (x) HT T n ¥ $7 Goe A
the output voltage across the load resistor qUETSaT #r HiOEEE der el
Ry, is L n+2 2 n-1
1. Vp 2. Vpj2 3. n#+1 4 n

3 2% 4. 2V

46. In the function P,(x)e™* of a real
45, AR R e ofuy § @D seadE varigble x, P,(x) is a polynomial of

2 degree n. The maximum number of
HI URT FAUAIUR B T A gt extrema that this function can have is

¥ AT 10039 Ve 0.7V B 1. n+2 2o
lL-n+1l 4 n

47, mAEr L2 4 (0 = ()

aftehe amer y(0) =y (1) = 0 &
wE Glnx) &

’ n 0 ®

¥te=-) Oxxgx <

1.G(xx") = ( Wiz i 2

(x——zf)x‘, D-::x’-::x{;
FEAT U Iy B .
) : —~cosx'sinx, O=<x<x <=
i it ater= [ e
) K 5 HA —sinx'cosx, D<x <x<z

45.  Inthe following circuit, the value of the
common-emitter forward current 3.6 x') = [
amplification factor 8 for the transistor is
Hiland Vge i50.7 V.

casx'siny, O<z<x c:E

sinx’cosx, 0<z’ <x-f.§

x'(f—x). b<x<x<?

Lo fm i o |
¥i=x], 0Zxrext<=
i ﬂxlx,}z[ =y :

47. The Green’s function 6 (x, x') for the
2
equation £ ;(:) + vix) = f(x), with the

boundary values y(0) =y (E) =0 is

y m -
S i
The base current /g is A = 1(1 2) e d <z
I 40pA 2. 30pA (x=3)x, oer <<
3.0 A4 A 4. 33A
—cosx'sinx, D<x<x' <l
2. Glxx)y= z

= mw
—sinx'cosx, 0<x <x <3z

5-A-H
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48.

49.

49,

50.

3 6(xx')y= [

x(%—x’).
o)

q;ﬂﬂm_[;’xdxa«.‘rﬁ!wmti-ﬁwt
mﬂmu‘rmmgvm
B ¥ wwh 3R s e Read
wzaw gam

1. 107*
3. 107t

4. Glx,x") =

20
4 3Ix10°t

The fractional error in estimating the
integral _[';xdx using Simpson’s %uru_lc.
using a step size 0.1, is nearest to

1,107% 2.0
3.10® 4. 3x10™

3x3 AT wifw wegy, forewr

IROE +1 & & B S Rar m

AT TR T &

1. wedw #fweafs w5 A |
B T A8 L S 3
I9E | Haww g

2, FH W FH SUFT UF NP
A 41 g

3. zud w¢ sfieee A s
arEafaE g9

4. 3uE e off et a5t
anafas gt it ravasar a5 &

Which of the following statements is true

for 3 3 % 3 real orthogonal matrix with

determinant +17

1. the modulus of each of its eigenvalues
niced not be 1, but their product must
be 1

2. - at least one of its eigenvalues is +1

3. all of its eigenvalues must be real

4. none of iis eigenvalues need be real

TR RE V)=t A m e
TN T For dgeh wET r() =
20 G 0<0<2r M adUe

1+ecosd’

0<x<x'<;

0{3’(1{5‘

14

x o b3
cosx'sinx, B-:x«:x":-:-
sinx’cosx, {I<x'<x<’—;

b4

50,

S

L3 N

FAW: A T qwr s B A
AT A ¥ | IR sdr WO s
=-%3,m$ﬂﬂ3@'ﬁmﬂﬁlﬂ'
EE

i {e=1)
L E(1—e?) 2. B
SEa Y | {1—2)
3 Eff1—eh) 4, E_(l+33

A particle of mass m moves in a central
potential V(r) = — in an elliptic orbit

2

7(0) =222 Giere 0 < 6 < 21 and
1+ecosd

a and e denote the semi-major axis and
eccentricity, respectively. If its total
energy is £ = — ) the maximum kinetic
energy is

. E(1—e?) 2k

(er1)
{e-1}
[1~2)

3. Ef(1-¢Y) 4 EGS

vERA P a4 =2
shkx B, 8T m YTk temeEw g

HE Negmd 36 e & aifmer-aar
FHRT g

. mé+ k=20

2 mE+2i+kxi=0

3 2mxi-mit 4 kxt=0

4, mxE+2mid +kxl =0

The Hamiltonian of a one-dimensional

2
system is H = —;'-!:T 4 ;—kx, where m and k
are positive constants. The corresponding
Euler-Lagrange equation for the system'is’
. mi+ k=0 :
mx 4 2% +kx? =0
2mx¥ —ma® +kx? =0
mrE + 2mx* + kx? =0

F S B K gEY S SH K
& s A gEE owE v @ e
wamEs amr x # uEREw R #
Faifeid g & (xoct) T (2!, ct Y T K
T K R wEn RewE Rdwe w9y
Fiise aF & M Ry wv Reww
st 3 & &t &t & & camr e =0

B
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) AT x0T (¢ = 0 7WT) W xect AH
#H for wm @ B oaw By oA
tang =v/c)

L % e C HE
A 2’
x [ r
3. 4, ¢
et g et’ G
x x
o

52.  An inertial frame K' moves with a
constant speed v with respect to another
inertial frame K along their common x-
axis in the positive x-direction. Let (x, ct)
and (x',ct") denote the space-time
coordinates in the frames K and K',
respectively.  Which of the following
space-time diagrams correctly describes
the t'-axis (x’' = 0 line) and the x"-axis
(t'= 0 line) in the x-ct plane? (In the
following figures tang = v/c.)

1, or i 2 o ot
e
x i
3.H ot . 4, et
¥
£ x
x*

53, A% B v A3 # Ramr oo
(loop) # s uftadt umy 1 @ ¥

|
- a
(o]

g 0 W TEEEE B 0 AN 8w

5-A-H "

53.

54.

54.

25

1, kel 7 Al

2a T
Hal #o!
3. o 4. ==

The loop shown in the figure below
carries a-steady current /.

a
0

The magnitude of the magnetic field at
the point O is

] ol
L 2a 3. 6a
3, Hal 4, Ml

da 3a

3o (|} & 3T & Reg (r0,4) W
FraHa fegn &

Blr.0.0) = ¢ Eyw? (stn 9) cos [w (t —;}]

T

t o o 3@ & Sy wgh § o
aple 9T dqr RfERE §wed e

oA 9% & fAw gew
b St g A
3 jpgeE 3 pee
2 4 2 &
W e
AW Mgt 3  pgc

In the region far from a souree, the time
dependent electric field at a point (r, 8, ¢)

is
sin 8 r

Elr.0,9) = ¢ Eyu? (T)ms w (t --)I

4

. where w is angular frequency of the

source. The total power radiated
(averaged over a cycle) is
y I Efut 3.2
A e ]

4 Efw*
an gt

Hgra  #2ga  (TE) woned, P
oRewor @A k= 1JeT-op, & o
o HTFT AT}, v @Yl qlor guw
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# PfEe ¥ 5w Regy gy 5ot &

-mﬂ'mﬁwmﬁﬁzwm
] 2, tmnlk
3. 1] 4, o

A hollow wa'w:guidc SUpPOrs transverse
electric (TE) modes with the dispersion

: 1
relation k = ;\,l'wa — iy » Where a,

is the mode frequency, The speed of flow
of electromagnetic energy at the mode
frequency is
&

i &

LG e e -
= PP +mic* & S m @
Rumgemms 8, § swen d@dw v o
fda & wwmar & A7 (speed) ¥ 5w
FUT ® U T F fAv FEwed
T o R 1 W a0 v, A
STEFT 497 v, S HET v, /v, B0
1. |ple/E 2. |plmet/E?
3. | /E 4. |Flcf2E

58.

2. tmn/fk
4, o

58.

The energy of a free relativistic particle Is
= J/IB]%c? + m2c*4, where m is its rest

mass, P is its momentum and ¢ is the

speed of light in vacuum. The ratio v il Va

of the group velocity vy of a quantum

mechanical wave packet (describing this

particle) to the phase velocity Uy is

1. |plc/E 2. |plmc?/E?

3. |ﬁ|252/32 4, Iple/28 59,

wERE MR =L e

A= 0TF T §) & n-th F=h F7

HIEHE AT E,, WKB wiewweT

frus waiaE &2

(n+ —)‘” Al

{n+ 5}“‘ AR

(n +§)s;z A1

(n+ %)5.(3 P

The n-th energy eigenvalue £, of a one-
z
dimensional Hamiltonian H = ;? + Ax*

(where 2 > 0 is a constant) in the WKB
approximation, is proportional to
L (n +%;:::,1:Z
2 (n+o)¥3a
3 En +i}5-"J AR
4. (n+ i)w-ﬁ.m
2

S I ) =Lewr ww Ry
vl AT O, SE § A i v
¥ E, ' Bom FeAEeT & g@mr
g T o § vhnlE Sr ¢ @
2 PR Pk wEmTREE g
(F A v s &)

L (sl

2. (A*+simEh

3. (A*+sin?f?

4. (4 +sin?8)’

The differential scattering cross-section
S—E— for the central potential V(r) =
%e‘*"“. where f§ and g are positive
constants, is calculated in the first Born
approximation. Tts dependence on the
scattering angle 8 is proportional to

(4 is a constant below.)

L. (A% +sin?2)

2. (A% +sin? 51

3. (A% +sin?)?

4. (A2 +sin20)’
ﬂmﬁm. x=0 99 x=1L,
a:mwﬁntrwmwmm
=09 lﬁ(xt—ﬂ)ﬂ\{-(sln———sm&}

L

Bl smﬂsrmr_"—“iwtm
e B !

I J% (sln% - sin’—’:ﬁ) gin/e
2. \F (slnE+sinx-EJ i b
3. Jf (ﬂn——sinm‘) ein/e

i bbb mxy -infa
4, J:(S"‘; +sin==}e
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At t=0, the wavefunction of an
atherwise free particle confined between
two infinite walls at x =0 and x = L is

Pkt =0)= J% {sin?—sini’f{). Its

z
wavefunction at a later time t = %LE is

= X IEXN bt
l. J:(sInL sin L)e 62.

= LT L N
2 J:(slnt+5|nL)~&

2 R IRy
J:(smL sin ”

2. WX o BNy —tniw
g J:(sm o Hsin L].e

pin/8

L

"

¥TET VUd @ T, NSt Ol e

HUTE &1 G P =nkgT - zan® +2bn* §

(sgi n wifCas 9ofcd, a FYT b A9-
ey Y B)( R 3 womer dmEE
U GERId AT £, SHE wiaE A

S5 =
" bkg © 2b%kyg
I &
" Zbkp T bikp

The pressure P of a system of N particles
contained in a volume V at a temperature

Tis given by P =nkyT —%anz +%bn3, 62.

where 1 is the number density and a and
b are temperature independent constants.
If the system exhibits a gas-liquid
transition, the critical temperature is

o= =

" bkg 20%ky
ﬂ.: a?

sk 2bkg 4. by

W & UF ga # BElE &9 0 ged
#wa 7 iafdse §1 59 &1 F FEo-

s 3@ ad & 1.0 10 2w /s Bl

g% FlE-H IeUGH TAT g Aed 9
IEHT GN-AAHE R fem ¥

TOTEr BT SAe?
1, 10 min 2. 6min
3. 30 min 4. JEmin

Consider a particle diffusing in a liquid -
contained in a large box. The diffusion

after which the

gt ol

constant of the particle in the liquid is
1.0% 10"%em?/s. The minimum time
rool-mean-squared
displacement becomes more than 6 cm is
1. 10 min 2. Gmin

3. 30 min 4, 6 min

(L,L,21) 9fAM &l us o IsEr OffE
Fmy @ F Rafea G mr §
AR #5 F TF o0 n A g
| (& g P g A T uR ) ad
7§ ¢ ow @ WE aen I s
e ¥ t=0 W Fvs F zE Ruew
# ger R wwr AR oA e
# wmfla g & J & ow oA W
HFOTEEYT W TAE R g ¥

L
]
i
]
i
L]
'
i
Fi

ni,fIL*lTlf?-'
HZJ’SLT-UZ
WELE
nL——lTU]
A thermally insulated chamber of

dimensions (L, L, 2L) is partitioned in the
middle. One side of the chamber is filled
with n moles of an ideal gas at a pressure
P and temperature T, while the other side
is empty. At E=0, the partition is
removed and the gas is allowed to expand
freely. The time to reach equilibrium
varies as

L
1
'
1
]
1
'
1
n

nlf3p=1pi/2
anSLT—ijz
pOLT-1/8
“_L—IT‘L{!-

oL =
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att fafror £ sftrras dear -

A A,,0~50004 W ¥, S swE gedy

9 Tyun~10' K F aeaey | 30 X-
Revor @ & e divar w -
A 54 ¥ T swe g5 A e

FH & g

L. 10K 2
3. 101K 4,

10" K
107 K

The maximum intensity of solar radiation
is at the wavelength of A, ~5000 A and
corresponds to its surface temperature
Tsun~10* K, If the wavelength of the
maximum intensity of an X-ray star is 5 A,
its surface temperature is of the order of
1108 R 2. 10K

3. 108K 4. 107K

3T sEE-EhT afeds (DAC) w7
Hob AW 7 Vo e & oo st
aeht 3R yww-aeedy  oRadw
(DAC]*WW#%@F%

dteeal &1 el F3i
Input bits | Outpul voltage
000 0
| 001 I
010 2
a1l a
Input bits | Output voltage
2, o0 TIES
001 1.25
ot Z:8
O 1 375
Input bits | Qutput voltage
3. Oﬂ(} 125
(L] 2.5
0o 3.95
011 ¥ ]
Input bits | Output voltage
4, e -
00 2
olo 3
011 4

18

64,

65.

The full scale of a 3-bit digital-to-analog
(DAC) converter is 7 V. Which of the
following tables represents the output
voltage of this 3-bit DAC for the given set
of input bits?

Input bits | Output voltage
000 0
L. [T 1
010 2
01 3
Inputbits | Output voltage
2: 000 o
01 1.25
010 2.5
011 3.75
Input bits Output voltage
3. 000 1.28
001 25
a10 3.75
o1 5
3 Inputbits | Qutput voltage
e 000 I
001 2
010 3
011 4

F Oy & PRy v v et gt E
o & R & fearr o 3

A R waw ot w7 v ety
(3MITTE) v, F Ieh e Rftw wem

§/11 RISEM8—5AH—3B
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vﬂ
2. o "
T 1
v
| -m
3. om
t
Vol 32 7
4.
04
t

The input V; to the following circuit isa
square wave as shown in the following

figure.

Which of the waveforms V, best
describes the output?

2. W 1
Vﬂ
12
3.1 oa

19

66.

66.

67.

67.

Vot 12 71

g famad A, sin(wt) TUT 4, cos(wt) B
Rt yfdusr gad® (lock-in amplifier)
& Pfee afpwr w By afew #
FAMER 0T fR aE R 9w
R & s 1 v oF o afEue
watls & sew & B oed Bl
oy = frme & o ¥ TR T
i & oar Bl Hieus wadE a
ot &

1. -2V 21N
3. 05V 4.0V

Two signals 4, sin(wt) and A, cos(wt)
are fed into the input and the reference
channels, respectively, of a lock-in
amplifier. The amplitude of each signal is
I V. The time censtant of the lock-in
amplifier is such that any signal of
frequency larger than w is filtered out
The output of the lock-in amplifier is

1. 2V 2= kN

3. 05V 4. 0V

115,62 keV F3lT FT OF Wi, Be TTAN]
& K-shell ST & IR AT E
s RfFas = "5 & BT 0 L- shell
& soael Keshell & ORI @amen £
50 iR # T Wl & Sewi g
& SR 1092 keV FAT FreEdl Bl IO
L-shell 1 3 awa 6.4 kev & @@

smafae aaee & afawr s @l
1. 642keV 2. 12.82 keV
3, 20eV 4. 32eV

A photon of energy 115.62 keV ionizes a

- K-shell electron of a Be atom. One L-

shell electron jumps to the K-shell to fill -
this vacancy and emits a photon of energy
109.2 keV in the process. If the ionization
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68.

68.

69.

5-A-H

potential for the L-shell is 6.4 keV, the
kinetic energy of the ipnized electron is

l. 642 keV 2. 12.82 keV
3 eV 4, 32eV

e HEWT [ =1, J=2ams=1%
TRE W T afe  ae

G-I A B
L L1/6 2. 43
3. 83 4. 3/2

The value of the Landé g-factor for a
fine-structure  level  defined by the
quantum numbers L =1, /=72 and
S=11

L 11/8 e
3. 83 £ 32
U W7 @ seiweifae s e By
AR R T
— .
3 T
_‘\-,__ 3

= Fyy e Laser ight

Iy W00 @) & "oAw 1 e oag 1
i &=ar ¥ w0 & w2 #
HOS F g 9 R g g
R 3 O & 4 9F & dFaor
alET TEaor g & fam, sta-ar
8 S A Fm
1 > >r > hy
2 Dby >0y >0,

3 >hs >0, >h,
F Dy > By 3y >0,

The electronic energy level diagram of a
malecule is shown in the following figure.

e P
S by B
5 b
r - _‘.4_,_ 3
Bk o Ty iy Lasér tight
1'_,.._f Ty

20

70.

70.

o B

71

Let fiy denote the decay rate for a
transition from the level | o J- The
molecules are optically pumped from
level | to 2. For the transition from level
3tolevel 4 tobe a lasing. transition, the
deeay rates have to satisfy
L B> B3>, > 6
2 Ly >0 > > 0,
3. D> By >0y > B,

R TR PP T

HIEEN FoNEE  (NaCl) Beew v
FEF-FREY WU STeE E P
HURE A Na' FUTCl MO PR b
FE#T quFr o vew o & faeo
A RN ¥ AR g & A A
R g whaar aw xfor o8
AT IewiRa 7E S

ko {220) 2 {242
35 (221 4. {31

Sodium Chloride (NaCl) crystal is a face-
cemtred cubic lattice, with a basis
consisting of Na® and CI” ions separated
by half the body diagonal of a unit cube.
Which of the planes corresponding to the
Miller indices given below will not give
rise to Bragg reflection of X-rays?
. 220 2. (242)
1ain 4 (31D

aesm ¥ gaa & & TEIT &
IREOT BT £ =B+ ak? & Bar oamar
B et amur Ey 39 R 3R gredrg
B B A waw d5 gdwc B wrmwwen
Hﬁﬂﬁmmcama FT AA BT

N W g
] h el

3 M Wi
T T zew

The dispersion relation for the elecirons
in the conduction band of a
semiconductor is given by £ = Eg 4+ ak?,
where & and E, are constants, If we is
the cyclotron resonance frequency of the
conduction band electrans in a miagnetic
field B, the value of a is

www.examrace.com



72.

73.

iE

74,

21

i hue 9 2 K 74.
T 4eB > el

3 K2 ﬁc R zwc
T Y zen

R Bwar @@ @ e @ w gRRw
Brmf srews % wweey B o
HRIOT e AR # B gEw s

T &5 F A ERT i

s 7
IoF e 2. =
3 L i

2|

Hard dises of radius R dre arranged in a
two-dimensional triangular lattice. What
is the fractional area occupied by the discs
in the closest possible packing?
1 =i T
A :}— P gm
2 b 1y
% =5 =
Ay & et st qw wor fr gl

Fferer (sirangeness) &1 wTeror =8
FA g7

Lo m% 4 p— K 4 A 75,

2 T hp K A°
3 Al apn
4 K=ot 41

Which of the following elementary particle
processes dogs not conserve strangeness?
Lo w4+ p = K% 4 A0

ART WE A FEE (n) F e @ S
B30 o= d aum n # Mo wHaT
FAMU: ~1, +1 G +1 8, Ad FgglA dy
HieeH 3aeur F s v &

. s A B w7 owaa da
2. TEE

3. B

4 ZRF

A deuteron d captures a charged pion ™
in the I'=1 state, and subsequently
decays into a pair of neutrons (nt) via
strong interaction, Given that the intrinsic
parities of n~, dand nare —1, +1 and
+1 respectively, the spin-wavefunction of
the final state neutrons is a

.. linear combination of: a singlet and a
triplet

singlet

triplet

doublet

= o

NI Pou,, +p o Ingg +n F @
FET & Tehifoin f87T “'2n,, — iy, +
et + v, % ZERT IERA BT B R
difagr #r 3fFaE I 24 Mev & &
wifhs wRafEr % ¢ & o vev
[Fglar, S od s @ gemE

FHA 0.5 MeVicT, 938 MeVic® H8T 0395

MeV/e]
1, —44 % —24
3. —48 4, —34

The reaction **Cuze +p = Zny, +nis
followed by a prompt f-decay of zinc
55Zngs > Cuyy + ot V. Wfthe
maximum energy of the positron is 2.4
MeV, the Q-value of the original reaction
in MeV is nearest o

[Take the masses of electron, proton and
neutron to be 0.5 MeV/c®, 938 MeVie!
and 939.5 MeV/c’, respectively.]

1. —44 2., =24

3. —48 4. =3.4
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