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2018 (1)
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ST A PEELIST OF FUNDAMENTAL CONSTANTS:

Mass of electron

B

91110738

kg

Planck’s constant

16.63 x 10~ 3%

45

Charge of electron -

Ih x1e-19g

Boltzmann constant

| 138 % 302

‘Speed of light in vacuun

30X 10%ms"

Newton constant

667 x 1671

Nk

-Rydberg constant

Avagadro number

| 1.097 % 107 m
6023 X107 mole T

Permitiivity of vacuars

8854 x 107

2Fm)

Permeability of yacium.

Anx 1077 H

mul

' Mufar.g_a,s-cnﬂstapt_

B

B34 TK "mole

Lel:

| eV

16 x 10717 ]

| armu

| 1 amu

167 x 107 kg l.

SH1 RISEME—68H_15
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HITNPART 'A'

o frae ¥ g v % oswE O

oy e A e st R R ey
ﬂ:m@ﬂ%a’rﬁmmﬁtﬁ?

FlmWwﬁw&mm
it 2, 6
3 B F: I

When a farmer wis asked s to how many
animals he had, he replied that all but iwo

were cows, all but two wete horses and all

but two were pigs. How many animals did
he have? :

1. 3 2.6

3. 8 412

Mmm#wnmmmh
m‘##ﬂ%mﬁ?nm
AR F vy weEd A § 20w Ew
mw%immwﬂamm

SrEEsr & afent &
. 111 2601
3 i1 430

Nine-gleventh of the members of 3 parlia-
mentary commitice are men. OF the men,
two-thirds are from the Rajya Sabha
Further. 7411 of the total commitice
members are from the Rajya Sabha. What
fragtion of the total number are women
from the Lok Sabha? _

I, HIE 2,611

32001 4. 311

T TEOEEERAY U R ol
Mﬁﬁﬁ]ﬂ?wm#mw

T AT AT 8 TS 0076 10,3, 1
25w et A duEt sor ww oW o

2, - Edam
3 3@ 0F by
4 1@ o dnr

" 3.- z_m?t'??r.a-

A librarian is arranging a thireen-volume
encffclupaedaa on the shelf from left to right
it the following order of volume numbers:
R 54'?1?6,‘!03 12, 2. In this

‘pattern, where should! the volume 13 be

pléﬁ.‘ﬁd?
ik eftmost

2! Rightinost
3. Between 18 and 3
A Between Sand |

aﬁrmm #r s

- TR A sl &
mmm#m@#rmaﬁm

2, wfAsy A ar B ud, A e
g, Wl Hew & ¥

3. WSO AT 9 It e
fEar

4. 9 9T W vE sefer wh @
AT A e

Pick the correet statement;

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

2. Copernicus believed that the Sun, and
_not the Earth, was at the céntre of the
‘Solar system.

3. The sky appears blue when seen from
‘the Moon.

4, No solar eclipse is wisible ‘for an

estronaut standing on the an
oi7r™" wr wieaw e war b0
b i 2,13
7 4,9
What is the last digit of (201772
L. 1 s
3o 4.9

STk 4033) 4 7083 % 2017 =T T
2 %?

4. 20072020

What is the value of (14345+74, .+ 4033)
+ 7983 = .."»",Gl’i‘"? \
L. 20170000
3. 20171720

2, 20172017
4, 20172020
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I FRL T L i

7 & 2 vt & dr o gy B e

9Y gefar o $1 AR s edvr ol m;g
R G ¥ A g sy
4T £

L2 2.2¢
3 2 4.2¢

Path of'a ray of light between two mireors i§
shown in the diagram. i the length of eadh
mirror is ‘€7, what iS the total puth leneth of
the ray hctwaen the mirrors?

ke 2 3¢
3. _§f 4, 20

nﬂhﬁ'ﬂtww#wﬁmmmzﬁ
W e & A Y e B 00 e

ﬁmﬁ A AT ﬁ"
16 2.2¢
3_, 35 4,66

in & group of 11 perﬁnns each shakes hand
with every other once and ony once, What
is the total number of such handshakes?

1, 110 2. 121

3. 55 4. 66

H [ () “ACETFT AaEE § B & R
YA R LD A A BT @ WEeE & B ol
AR () AV BT R e E B o sl
AR AT i A R, Colen e el
LB o B R SR S -aﬁr
A F WA AC E W WS e i

ool Sk S0y R

3 CAECFLD A EAFED

1.

1.

11,

12

Suppase (i} "A*B" means “A is the father of
BY i) "A AR *meam: A lsﬂwhuaband ol
B {11:] “A ¥ B means “A- is the wife of
B and (iv) A 21 BY. means YA is the sister
of B”. Which of the fs::IInmng represents
“C is the father-in-law of the sister ot D™

I. CVE*ELD 2. C*EVEDD
3. CAE*FOD 4, C*EAFOD
0 AT R uwals A B ow oA 10T

FETE ¢ w B 5 W A e b

5 _a#a e #e & g b
:i. I5.0m 2.55m
3. 10.5m 4, HAm

Inalf}ﬂmmm.ﬁbemﬂb} 10 m. B beats
Chy 5 m By how many meters does A beat

{:_‘?
T 130 m 2. 55m
3. 10.5m- 4. 145m

-ﬂﬁ%ﬁ%ﬂrwmmﬁ

mmﬁﬂmmwmﬁwﬁm

%? ¥
1, 8o % 79°
3 59% nigl g

1f all the angles of a triangle are prime
numbers, which of the following could be

f.me siich angle? _
g9e 2, 79
3__. 59° 4, 29°

mmmﬁm&ﬁ#fmmﬁr% IUF
4&%%%%%%%%%
SR S & oW e W s § o e

F&;am et o g
I 1p0L 2 7L
o . L B 40 M0 L

- A watet tank that is 40% enpty Halds 40 L

‘more Wwater than when it is40% fill. How

‘mueh water does it hald when it is fall?

I, 100L 2 5L
3 120L 4, 200L
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13, 120 39 22 S9e dhr @aRr wad e

L 907U 30 2. 100w
3 L0 4 1267910

13. How wmuch guh:t and  copper (in g}
reapectively, are required it makéa 120 g

bar of 22 carat gold? : -
I S0and 36 2. 100 and 20
3. Fl0and 10 4 120and 0

4. Torm o & il et ataam g R

+

.,q-_-.-.-_...._h

4. Which should be the correct pattern in the

empty square'?

(52

15

16

- 16,

3 M West

e

T T A & e RuE @ et

'mrmwm#aaﬁmmh

4 g
(12 4

-#{ﬁmw&mwt?

. 36 2. 48
L Tt 4. 96

Areas of the three rectangles. ingide the full

.rmtmgir:mgg@ i the diagram.

[ 8
12 4

‘Whai isthe area of the full- rectangle?
36 2. 48
3_ 72 4. 96

e oy o B Rreazared ®
g ﬁ"ﬁf"ﬁ _mh : m_?
Wﬁﬂwﬁm%rmm#

i faEet auy & alwer ae b wHE

T BFEer @l @ osw abusr w3
aﬁmﬁﬁmﬁﬂmmﬁﬁ

L e 2. de
3 e 4\&12-{ Y Ty

The university needs fo: ‘appoint & new Viee
 Chancellor which will be-basad on sefiority.

Ms: Weat 5 less senior to Mr N«mh bt
more settior to Ms; East. . South is

senior to Ms. West but § _|umur m Mr Morth.

If the: senior-most declines the assignment,
then who will be the new Vice Chancellor
afthe University?”
I, Mr. North 2. M. East

4. Mr. South
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17

I

18.

19

4. 3

Ty 28

R G
GES = r| St ey |
GER) |6 e s
.25 | AR
!
3 4T
= T
& & @ e o R 025 e B
g 2,16
3 32

The prices of diamonds having o particular
colour and clurity are tabulated below: -

Price of diamond (in |
ropecsioarat)
0as Wtakh
0.5 2 lakh
3 . 4 lakh
2. ':,S-Eékh

| Weight of diamond
{Eﬂﬂﬂr&lﬂ}

purchased for the price of & 2 carat diamond?
I, 8 2. 16
4. 64

How many 0.25 carat diamonds can be

24T st & v s 4 Bl
HEH W17 A R 6 ¥ & wast
e b

2.4
3.6 4 17

In a sequence of 24 pesitive integers, the
product of any two consecutive integers i
24. If the 17" member of the sequence is 6,
the 7™ member is

b 24 2.4

3 6 417

A A A B B B R s B

"‘ﬁHT # 20w e 3 B A A

e e R v aw a Qs

L

19,

20,

20.

w3 T & 3 R, e @
210 % B AW B T

8 AR 3UT RY B g A &

W A A R R 0w R

. A e W E aw Se wa

ﬂoq

1125 2.7 10
778

4. ERT5

g —

Mohan lent Geeta s’ miuch money s she

already 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
Cieeta now had, and she ugain spent T 10, If

Geeta was left with no mioney at the eénd of
the third day. how much money did she
have initally?
I. %1128
. % 398

2, 2D
4, T3

s vy Be wan & Rt
W o 3 AT T g G0 H

T
|| B

ST

R L e e

. Narig

1057 T W VT T el g &

NealSlidens

i-F0 . o N G S S
T

e 130 38 B EE &) B X @
w ag

1, Peafet & wgeey & st o &
e ol 39 & i o B

L e & ages 1 g

AR E

4. fazmfiat & e s 20% & & §

The distribution of marks of students in.a

class is given by the folfowing chart:



s8n

+ i

n,

2 1

Mo Shadasy
£ A TR 5 &g
[} T

i '.'.a a4 # bh.r.t_.a‘ EES R R T ]
IF'3.30 marks is the _passing score in & 10
mark questian paper, which of the following
is false?

L, Majority of the students have scored
ahgive the pass Inark

2. Mode of the distribution fs 3

3. Average marks of passmg Studenis 5!
above 55%

#. memg-e marks: of ﬂudentg who have
failed s below 2045

HITT \PART 'B'

Ao e (5~ = o
Hama W & ﬁwmmwﬁm—u
Xt =0) = 07U x(1=1)=13 SRS
& AR = 297 g

[ e 2 EEFET
3. yed 1 4 gt =1

Consider the fallowing ardmarv difforen-
tial quation .

d?x i 1.(‘5::;)?- ¥
dez T\ T @

with th boundary conditions ¥(f=0) =
Oand x(t=1) =1, The Value of x(e) at
P o

i e =1 2 e
R T | 4. Wer-

<

SE Sl ) = Ix o+ 3 -y
ZiBxy + wy) TH GEK W £ = Ay

o e T b s w BT g

i ) 2.0
Al e, L2

22, :

23,

23.

24;

What is the valie of & for whieh
;"{x ¥) =25 + 35" - ¥4+ iRy +ay)
is an analytic fiinction of complex variable

E=x+ 00
P 2 0
303 b 3

& F o4 mEr B wae oftmmr &
It Ay & ww Fyehy foxder
B & pdm W Rudm Ryt
e b B F TR WA A = oaw

Looay(i-5) 2 a148)

ces o 4t
3 2 ﬂir‘:; 4 -zv.;'___{z—-:i;

“Two parrrr:iﬁ:a A gnd B move with

refativistic velocities of egual magnitude
1, but in opposite directions, uleng the x-

-axis of an inertial frame of reference. The
agnitude of the vc!w:i{y of' A, a5 saen

feom the rest ﬂ'ame of B.is

1. 2w (1 oL

2. 3?{(1 +r~)

5 v fer

4 2u/. 1ﬂi’; '

st 3t @ v(r) = /e o
@3>0 T I &) F gl wh o
Fateer g & afffa B ww &

b ¥

2 v
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24,

28,

—

Which of “Ehc Toltowing figures best
describes the wajectory of a pan:u:h:

moving in-a rrspulxive central potential

Vir) = afr (a > 0754 consiant)?

1-
2. }' ||
i -~
3. o
—— :
<t _-_..a.___.__,.x
"1-:. ¥

AT &0, = 2i4 0k, z;;;#_-;:..;._ 24 2k
e =54 f +ak Eﬁﬁ':aﬁ%r? et

5 quk RREw it et F

Hrws 7w TR B o ¥ B o

-m#mmrmmaﬁm

235,

2.

26.

27

it

'l.'.'j""'lw

b
4.

«[8efu

Consider the three vectors 9, = 21+ 3k,
By T2+ 2k and Py =

5]+ ak,
where §f and ke are the standard unit

vectors ina ihréc»dimmsfﬂna[ Euclidean
space. These vectors will be linearly

.dcpendﬂnl if thevalue ofa is
(s B,
oy i o8

3. T 4, 0

I ) TP S
[ dx flese™ &

:

1 A ‘__-_'_-'_1.’1'1! 2-. ‘_'_'_ﬂ{.l-“ﬂ‘j
. B
L gl

The Fourier tmns.fnrmf dx f {x]e”"
of the function f(x) = e’m is.

£} =R e N
L. e Th 2 2trrt)
2 E' ' & . 2
= TEkE ¥ faHk)

ot (27 e [ dy (st 22y 8x »

ST
b :
2

o= 4
The va.lut of the integral
J_'_m dx [T dy 8(sin2%) 6(x = y)is.
Lo 2 =

- 1 “ 3

ﬁ 4, 1

TEEH. EPH‘%E{V{:}:::H 7w wo
FoiE o ko ex:rawm%t-

S ot Y wEgEt IS £ § A e
A g FEE Bl wEEeTe

.m?
¥ FoviE - T s
3 e 4. g1
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8.

29,

30.

3.

ST

A particle moves in the one-dimensional
potential V(x) = ax®, where @ >0 is a

constant, If the total energy of the pamcte

is £, its time period in a periodic motion

is proportional to
Bl e G
Foi gt 4; | g2

& fivg w420 awr -
afte frin wAw (L00) @Y
(2,0,0) 8 F ew spufE wfaw
qzﬁgm”n tmﬂpq&ﬂm

T B x» 1 ¥ WY (n00) W ITH

.‘F&'Im' !ﬁF x-ﬂﬂ!‘ﬂ'{ T B :
1. x-s 2. xTh
il 4 xTH

Twa pmm chiarges +20Q and ~ @ are kept

‘@ points with Cartesian coordinates

(1,6,0) 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 :
el 2. %7
3. ;:!:“‘z SO

B FEA-ITE IORT 5, TS, amrx,

ﬁm#mmhmm
& & R wAw GAeR oo A oyl
F gEETER E WeNw s dae 3
Foit Y, mmmmm#
Rer # fue 8, dofe w@r &1 s

- ww oW v g

e RevgE g Reaw g

Pwmmr ¥ W oW MR afEw

ReoTar o AR 7 A (1g: 1) YT
by B

1. 161 2. 21

3. 41 4. 144

Two Stern-Gerlach &ppnratus Sy and 5,
are kept in a line {x-axls). The directions
of their magnetic fields are along the
positive 2- and y-#xes; respectively. Fach

#ppuratus only transmits particles ‘With

31.

3t

spins. aligned in the direction of its
magnetic field. If an initially unpolarized
Benm of sp:—m-- particles pm,-ses theough

this cnnﬁgur&llan, the ratio of intensities
Ig:dy ot the initial and final beams, is

=" @ E @ 5 I

I 161 2,
3. 4.1 4,

A R oA Ry 4 Bewlw dw
qEy Yy w vt vy ¥ g
St 2 o wdew PR Ry b1 ow
v @ v e PRomw @ 6

B3

|
10

.ﬂwwt@f&aﬂmqﬁwm

mar ¥ msz sinﬂt Ll e

|

F'2d||

L. 2¢osh +2cos2d
E (I,
3+ sin®3d
I+ 2cosd+2cou28 + 2eos 3
S I 5 3
2+ ein®as

B

-

The following configuration of three
identical narrow slite 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 u large

distance fmm the slits. If §= _j'" sinﬁ
the infensity i€ proportional to
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37

N dT

= 2

= o T S
2d )

i Ecus&-&-&mszﬁ

R 3+~—sfn?&§

3. '3+2ms£+2m52$+2m536

4 -2+-1-si>n?35

?&ﬂaw&j-~-kx+ Ax‘(E’ET k?ﬂa‘r
A&Hummmﬁa #uw Fwr

(e semam m ) uge ey &

A Hed Ao e A ) v

L B Inght g

I St ?ﬁ n Ao bk
: Al m S Sl

] - AR . 1 ';a
3 e E 4. 2

A particle: ufﬂmm m, kept ina potentiat
Vi) = -——kﬂ.“' . -ix” {where k and 4

fre pqsnive wnsmﬂls}. underges senafl
osciflations about an equilibriom: point;
The frequency of oscillations is

=5 fm 1o I
1.2k ' LA
b -F__,,, v L2

T aﬁmaﬂmmﬁﬁ
ﬂﬁﬁfﬁ?ﬁn-ggﬁé?mm

Ll R 4 UF aERE e
Hh' ﬂ'—(ﬁ.r-" 0 ) mmm
E W B8, 8,00 & ST

meznmw L&Y i

IERE, T o), (o) AET w Fr
ST e

3.

34

35.

#&H{yxrmﬁmmt
mgayim#mm?

!
2
% %-?arar{a VIR & Y wamar b
2%

mmﬁm#mmﬁ%

The Hamiltorian of a@pmw particle ina

magnetic field & is given b} Hi= -#f;f oy
where & is a real constant and ¢ de
(95 @y, 0 are the Pauli spin matrices, If
5= fﬁ{,,ﬂﬁ,ﬂ} and the spin state at time
t=0isan Sigenstate of oy, then of the
expectition values fo), (ety) and {gg}
B only fad changes with t!me

- only (s, ) changes with time

2
3 onlyiey changes with time
4.

all rhrus thange with time

™ GEUEE AT T AT T
-m@mﬂmn#}#mm
R B SR s = =ZLeos’y (TR a

wmmﬁmmhm&ﬁﬁﬁﬁw
B N

amwr # Preia sut gt
a/R? 2. daas
3 @/ (ZR?) 4. af(mR®)

A particle of mass i iy constrined to move:

it a circular rm’-%: of radius 8. When a peTs
:ur{‘:ratmn V= "-*-'ﬂﬂ‘i‘? P {whered {sa real.

tulmtam} is: asédad the shift in enétey of the
ground; ﬁﬁ.‘l&, tofirst: nnitr inag, is

D 2 ‘2alk?
3. a/(2R%) af{nit)
A e ¥ W v e
fsr

s A S

Vixiane) = Eﬂn EJ‘: _}r 25 i
3R B HOT A e D :’;‘::: & d
e S &
A R s

S/1RISEN8—5BH—28
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36.

36,

37

11

A particle of mass mis confined in a 37,

three-dimensional box bm the pofential
(i 38y = {D ﬂﬂx,}f.zsr:l,

otherwise.
Thenamberof ;‘:‘lgﬁﬂstatts of Hamiltonian
=]
with energy % is

b 3
G

2.6
4. 4

e v wRe RE vieyss0
W .4(1:}’ . ;J = "ﬁ#ﬂﬂﬁ{{'t —Jt‘} {'m Aﬂ

T 8, * ﬁwﬁw #% E g 18
Wm H.._.m Fhe e b,
1 iB= WE=~}#¢54§B

Z E -uﬁ#u&gumﬁﬁ—'f}ﬂuﬂa

3 _'F =0 @ E=‘“"Lﬂgi4:ﬂ.

4. F= TJE#ﬂAﬁL' qumE = *'--'I_ttgﬂg

The electric field £ and the magnetic fie

B corresponding te the sealar and vector 38.

potentials, Vi, }-; zt)y=10 and
Al v, ) =z Ry Aot - x), Where Aq

'lS-&CQﬂS‘i?&nt aI‘E y
A E'=0aad B--”euﬂﬂ

2 E= "'-:E‘ E»Hﬂﬁﬂ:ﬂ' ;,an‘;i-;-'&' = E"F Hady
3, E=0und F=-Ltga,
b E=gRuodocmnd B =~y

waﬂﬁﬂmﬁmmﬂv
ELocite @

Elz 1) = 18,077 cag {—-—me)m
Fofeme far arar &, St o ﬁ’hﬂ'ﬂ'm
T i >0 e g Yy
mnﬂa;gﬁm B aemwm‘mm
g

30T LR W Rl b
300w B, & Rwfe g
B 1 Bw ﬁm e &
4 e0cTaE W Rt 2

S

expansion
-tnmprﬂﬁmh:my xof wsolid i is true?

% Etf,, 4.

The electric fiald of 2 phme wive in i
conducting medium is Hiven by

B0y = - By 3% epe ("ﬂ'- wr.)
Where s the- anmalar frequency and
= 0005 g constant, The phaﬁc diffesence
Hetveen the magnetic field B and the
electric feld I is

L 30°%and E lags behind &

2. 30°and B lags behind £

3. 60%and £ lugs behind B

4, 60%and B lags behind F

YRS WET E o« B wHAr
mxmwwmam

:##ﬁmmmmrmzaﬁﬁ

i, amxa’ra?z-:ﬁwmmm%
2 o MRS w0 Ay §
3. «RTE ks ac f
4. umxm%mrﬁwﬁ

Which of ‘the following statements
¢nr£cammg the coefficient - of volume
@ cand  the ;mthﬂmﬂ

. wand & are both :nmw viriables
2 @ isoan intengive :md e :s A
extensive variable

3. e iy anextensive and ¥ is an intensive

variable :
4. @ and k are both extensive variables

W Bu ww ofer W FHEEY
WMWWVFMW
e T b, WA R
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39,

40,

A sinusoidal signal with 4 pea voltage
Vi and average value zero, is an input to
the following circult,

Assuming ideal diodes, the pedk value of
the olitput voltage across the foad recistor
R&, is .

Lo W 2
B 4.

Ve/2.
VZVs

T B ooy & e sveds

& o woemn v 07 v By

....'"
Hﬂ'ﬁ?ﬁ' BRI Pr' :
1, 404 5 3oyn
3 ahpa A BB

In the following ciretit, the value of the

common-smitter forward eurrent ampli--

fication factor f# for the transistor is 190
and Vigs is 07V,

The base current 7, is
1., ADpA 2. 30pA
5. 44 pA 4. 33 LA

12

41,

42,

42,

43

11 TR bosons %t 1 srereer Fhm
A P & Rt e
L gt 2. 113

e (a1
2rELey ST

The number of ways of distributing 1]
indistinguishable bosons In 3 different
energy levels is
| 2
: {18y

2

114
)
3at

T A (mole) N @ Ay
TR (p+ L) =5 = pr ) 2
P, HUa vty T T 9% 0 meles
= fn-'+ %3) (V'=nb) = ngr

(P + %)__ZW =nb) = n/y
(0422 (7 = np) = o7

(o4 &)V ~ nby = 7

B

Ul

ol

The Van dﬂrwmsequmhn for one male
Of &gas is (p4+-2) (W ~4) = BT, The
corresponding equation of state: for #
moles of this gas. 4t pressure p, volume

b (o4 ) 07 = nb) = et

b}

o (PR -ty = ar

(p+ ) @ =np) = w1

-

N R St ar B & s awor
i
I T 59 Frna A st 3o
Bt e

-1+ otter)
=NE/(1+¢5/%sT)

~NE/(1 + e~#/keT)

ot o A e S
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44.

45

In & system of ¥ distinguishable particles,
each particle can be in one of two states
with energies 0 and —~E, reﬁpec:waly The

mean-energy of the systein at temperature

Tis 3

: - . pEikgl
I '-i.-'Mi *.E_- i }
-vh‘{.‘_f{l + gf/kel)
-=-h'£‘ .
-—m::f{1 + e-ﬁ'f”fn?}

Pk pa

A Ry o K feyweare oftny & ot
Be J AUK, Ve & A RERY

-mw%ﬁwaﬁamm&

signal) 3fY f ¥ g fte 3{!7{1%' Q
L2

eH:’;’:.:‘

S P i
K =)

s 2
e

bt
3o-4f

In the following JK. flip-tlop circuit, J and

K inputs are tied tagethar to +VL¢ T the
input is a clock slgnal of frequency f, the
frequency of the qutpiit Q s

+Vee

! —~Q

1K i3

2 2p
4 g

*mﬁmmﬁm?"

OR e

NOR #TE

THEET OR (XOR) He
AND FHTZ

BoEE

13

as.

4.

46.

bt

Which of the following gates ean be used
45.@ parity checker?

b anOR gate
2.  aNOR gate
3. anexclusive OR (XOR) gate
4. uan AND gate
MTUPART 'C’

IFE | A ghn
A 1 B
3 s'H#? T x&wﬁm HIH HEg
aAEE g
4. g% B o e aw @

3

Which of the following statements is true

for & 3% 3 real orthosonal matrix with

determinant +17

b. the modulus-of each: m‘" its eigenvalues
need not be 1, but thejr product mist bel

3. af least one cf its eigenvalues is +1

3. -all of its eigenvalues must be real

4. none of its eigenyalues need be reg]

¥l R Virj == & m geawa

-mmmﬂ&w FT (6] =

) T OOz T amwe

mmmmmh
mmgummwm
£=~--% 7 suh sftrwaw ol
mé‘rwﬁ

L B(T—e?) %]
MR, o] f‘-\'—-t}
+ EK{I £ "'l-Hr}
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47.

48.

49.

49.

A particle of mass moves dn & central

potential ¥(r) = —:—f in an eIl:pm: orbit
{0} = ———L

g where 0 < 8 < 2 and

a and ¢ denote the semi-major: axis and
eccentricity, :esprctm}v If its totul

orergy is £ = _..,, l:hc maximun Kinetic

energy is
2 i)
i E{l -8 } o i"tlf#-vi\]?
= S g
3 EfM(1=€e9) Eau;

Wﬁﬂmﬂﬂ'tﬁm H::
-nx%amm mkuﬂmmﬁl

I U A @ S

HHIETT g
Lomi+k=0
3omE42EF kxt=

3, Imxk—mit +ht =0
4. mxE 4+ Imit+ba? =9

The Haamiwman aF g ong= dimensmnnl
system ls H —_i- +v~i;.3: where moand &

are p@aihv{! mmmmtﬂ The: L‘ﬂrmﬂgﬂﬂﬂmg
Euters Lagrange equation for the system is
l.mE+k=0

2. 2+ k=

3. mEE—mit k:rz =0

4 meE o+ 2mat 4 kat =0

FEy demT ey wond, S
mm Rl e S
inn SR AT R, W W o qo

ﬁfﬁﬁwhﬁﬁmmmt

A B g2t rhey WA N g
S ' Zr.dm“;‘(k
3.0 i, dor

A hal]uw Waveguide supports transverse
electric {'I‘E] modés with the dispersion
refation k= --q.nim? — it
is the ' made frequ-:inﬁy The speed of flow

of utmmfmagnﬁtir: energy af the mode:

' Frtqumcy is
3.. 0 4. oo

witere .
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50,

50,

Sl

&1,

52,

VE wEA ImRm s o# s
B mw e HE om g
Pz 8, 7 swe W e
ﬁﬁa#mﬁrmﬁ# (speed) %1 ==
w7 W AW wE F R s
At ater Rew 6 HHE A9 o, AT
ST 8 1y, T T v 1, BT
l. Jﬁ!r:;’E 2, |l et
| e 21T 4. 1Ble/2E

Th-: Eﬂ&fg} of & firee relativistic particly is

191 e + m2ct, where m s its-rest
m&ss} P i its momentum and ¢ is the
speed of light in vacsum, The ratio v 9 d Uy,
of the group velogity vy of & quantam

mechanical wave packet fdﬂcrrhmg this
;:rarﬁ‘c]a,’s 10 the phase Veloeity v, is

ABle/E 2 pimete
. IB1e? et 4 {le/zE

waww Pfx)e &
ifgntp.@t}w T h wm#

3 md i B

In the function Py(¥)e™" of 4 teal
variable x, B, () is & polynamial of
degree m. The maximum number of
cmmm that this function can have is

. n4+2 2on—=1

3 B+l Aon

wrEr —ﬁ%-—-&y(x]:f{x} aur

SRRET (0} = (%) = 0 o5 et
WA Glxx') &

fx(x=5), O<ysx<t
Logeay=d b et
x";).l". -ﬂ'-::i"rf.i‘{-'
~eosx'sinxy, Oeyex' <t
LGz r]“‘ T
——smx’:,mx. {:Iamr LR
cos 2 sin '[I-r:s';_jr-{-:_r"'{g'

IL{ax)=1{ )
{xx') -{gin-r'.:mx Dea <zl

SR i, e T A i
. : b S P | e o g e
i -Gf{xl.x‘.]-_— { .ti ) 2

x"{g- = x) Bercral
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52, The Green's function 6(x, x*} fior the

33

eguation ~—’5ﬂ +yix)={i (x} with the
baundary 'r'.li_t“ues_ w0 =y {':E} =0, i

- ‘ x.(.-x" - —E.)'. B e
L G [xl'x } el w"- il :
(x~ r-*)fx’.-. 0<x cpel
_ —cosx'sine, O<xex' <&
2.' G{x:xj} = ' I ;
(=sinx'cosx, O<x'<x< =
cosa'siny Owx <yt < g
3‘ G{xr‘x{;= 0 ¥ L . Sl e
' Simxicosx, Qacr' <y e

.H' ! T
Fle—all, D=parct
4._5-{?.‘,'.1‘-'}: { (I ) ;

x‘(gwx). 0 -;x’-«-:x-é:_ji

TR [Jxdx 3 Rrremm &5 L &
EART HTE 0.1 FEFAT m',rr"rgar SFHA
B A by oSl AR e e R
R gy _
1. 1074 I
e 4 3xin?

The fractional error i :sumat;ng the
integral [ x dx using Simpson's *-mle

using a step size 0.1, iy ngdrest to
P T N
: ]u_z ‘t. B.X lﬁ'-b*

-_mmmammmamx

F ek # vE wEw e v Rk e
FARSE A x N s fer A
#ﬂ’fﬁamm (3, ct) T {x", ct") 7 K
KR wE Rwww Ry ey
e w5 ¥ mﬁ_mwm
Bt % @t o g e =0
) aur -HET (= 0 Ty F rit AN
#wwmmmmﬂ-

@ = ufe)

B 5y

An inertial  frame K’ moves with a
constant speed ¥ with respect to. another
inertial frame K along their commion x-
axis in the positive x-direction. Let (x,ct)
and (x',ct) dencte the space-time
caordinates: in the frames K and X',
respectively, Which of the !bi]avnng
space-time . diagmms corréeely desoribes

s,
X

the t"-axis (2’ = 0 line) and the x'-axis

(t' =0 line) in the x-ct plane? (In the
following figures tan ¢ = v/c.)

(loop} ¥ v arafradt amy 1 W.m
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1 ol = il
i ] " pd
Fi 2 4, k2

The Toop shown in the figure below
carries a steady current [,

The-magnitude of the magnetfc fieid at
the paint 048!
jLda g, fal
T T e
g S T
4z Aa
58.
et z’rezrwfiﬁ;{r&.ﬂ
FTPE Ry o
& ol
B(ri0,0) = & By ( %) eos (e~ 1]
o w Ay mm'm
@ W oA RRRE aed {mm
HuE @ & A g
s ey a A ERES
hep e e 58,
4 egat 4 st
oanT Vid e
I the region far from a source, the time
dependent electric figld at a point (r, 8, )
is
G
E(TIE @_} $Eﬂ ( );ﬂﬂ [ﬂt(t—“"‘ J
' 59,

where @ iy angular freguency’ of the

source, The total power radiated
{w:mg:d aver @ cycle) i s
i i - 5
1 : Eﬂ' & b e N" 2 4_5'!'_ # E'N‘

3 Bige 3 pge

A 1; 4

345 s 4, % oo

Ame Uge @ lmge

A VO AN T N wolf arEy v
Wﬂ‘ﬁl‘%‘raﬁP——nkyT—-nn-i- —hnt

(3T n Wit ga9e, agur b mq-,

MW%ﬂmaﬁmﬁwa
ORIHS Wy Wi & gueT #EE A

e Wl
I .hrcﬂ' 2 250y
4 a at
2hky Bk

The pressure P of a systemof N particles

contained in a volume V at s wm;wmmm
T is given by £ =n.ic_.,T—-rr:m 4= .Em’
where 11 is the number densiw arid a and

b are temperatute mdependem consiamts,
If the system exhibits a gasvhquid
tranmmn. the nn:n:mi Eemptraturs is

] —— :
T kg 2 btk
a : at
31’ = e '4,. T —
Ebkpy Bty

o B o ga A fefa wor o e
m#maiwmmm
i 38 5@ H 1L0x10-%emd/s B

mﬁmﬁmbm#

FamEr FT FTTY
1. 1@min 2. Gmin
3, 30'min 4. B min

Consider a particle diffusing in a liquid
contained in & large box. The diffusion
constant of the particle in the liguid is
1.0 % 107" cm?/s, The minimum time
after  which the fool-mean-squared
dmj:lam:mgm becomes more than 6 cm'is
L. 10 mimn 2. Gmin

3. MHymin 4. B min

(L 2L) ooy oy vE seEr dfm
m#mwmﬁmmm
Bty wve & 7w o T el

-i'mtwﬁm P M @ T B sh

r@tmwﬁmm e oL
gt Bl =0 W FE & 5w R
w1 g R s € WK dE o Y A

A yeRe g9 & st B o 9w oW

TIFGTEEN &7 HHY 9 aawar §
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4, nLiTHR
A thermally msuiamd 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 pf:ssura
P and temperature T, while the other side
is emp:y At t=0, the partition s
removed and the gas is allowed to expand
freely, The time to reach equitibrium
varies as

BT

=

alE~tpLe
nlidpp-ife

W e U

.1 1 T._Ifz

ol

& s A, sin(wt) T Az cosfwt) &

Pt wfius SEUE (lockein amplifier)

& e aker @ Sy after &

HEEE T B omyr E weds
'@mwmrvﬁlwm

watw # Fens Y bR e Rl

o oW B A o A o

Mﬁaﬁmmmﬁam%w

o
R 2 N
1 85V 4. OV
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6. Two signals Ay am(a:ﬁ} and 45 cos{ut)

1.

62,

-'3. R

are fed into the input and the reference

channels, respectively, of a lock-in

‘amplifier. The amplitude of cach signal is

I V. The time constant of the Iock-in
amplifier is such that any signal of
frequency Ia:gcf than & s filtered our.
The output of the fock-in amplifier is

N % 1V
He BN

Wy RfEmw § wiEwn e At
BT J0~5000 4 W E, S e el
A T ~104 K & aeqey &1 3m X
ﬁq—wmﬂmmﬁm
B s A % Mmmnmm

Gl ot
I 101K 2. 0K
i, 109K 4 WK

The maximum intensity: of solar radiation
is at the wavelength of 4,,,~5000 A and
-:urréapunds tc- its surface temperature
Taun~10* K. If the wavelength of the
maximum m:ensﬁy of mn X-ray star is § A,
its surface temperature is of the ordet of

1. A0k K 2. WYK

3. 10K 4, 107K

1R ey REE (DAC) T
T&ﬁam?vti#ﬁﬁﬁm-ﬁ

aelt iR sewamedw aRads
{Dhcﬁzﬁ’ﬁrﬂrw#ﬁvgwﬁmﬂ
Brea w= Pl aahﬁ*
| Iriput bits |- Output vollage |
e i 0
1 001 ]
(T8 )
all j F
Trepeat tits OGutput voltzge |
ot .25
i) 25
a1l i i i ]
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A r]ﬂpl.i'i'l_‘h}ts: ;';}mpul.mmg?l e By m’tmar T % w5
it o (3m3EgE) vy e e Rl v
] 2.5
010 £
9El g y
iriput Bits | Output vo aliage
000 i
i (01 o
; 01 3
DIl 4

62.  The full: ‘scate of a 3-bir digital-to- -analog
(DAC) bonverar is 7'V, Which of the
following tables represents the Jewtput
veltage of this 3-bit DAC for the given set

of input bits?
Input bits | Ollput voltage |
ey : {3
I.r 'U{j’] : 1
oI A==t
| D1 4

i) :

2 | 600 :
T T35
014 28 _ |
T B 2 |
; o 63.  Theinput V) 1o the faila:erg cirouit is a
: f"%bhs '—la-—u-ﬂ'u:.'[‘:t;;mﬂ‘:'— SiaEe wmfe‘&s shown in the ﬂ}ﬂﬂwiﬂg
5 0al 2.5 figuse,
=] 375
01} 5
; )
'ln}:w:--bfls. At voltage |
000 1
4 | 2 |
' 10, 3
811 4
Which of thu wi"rzﬁ}mls "a",;. biest
63, TR ARwE w5 PRy v, W ait e g, deseribes the output?
e i’h‘ﬂ' ﬁ'ru* & ‘FGE’ITFF I B

5-BH A==
$i11 RISEM8—5B8H—38
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+ The n<th energy eigenvalue F, of & one-
dimensional Hamiltonian H = -i+ Azt

(where 4 > 0 is.a constant) in thg WKB
aﬂprﬂm mation, is proportional to
o (m#F _}#ﬂ A

2 (4 J‘*ﬂ ams
NGRS AP L
4 (n+ i}s,ﬁs a2

fﬁ#ﬂ' Ry U(r}:irﬂ‘" ?ﬁ‘r Farardr

mﬁﬂmir" S AT g T
¥t € W bom WRWE B @

aishe BT IR B W #ir g oae
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faﬁﬁ A wF T g
82 4 st gy
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65,

6.

- .[J_iﬂﬂi- E,in!'_::?f-k
; = 3
4. (A% sl

The differéntial scatiering Cross-seclion
i for the ceniral potential V(r) =

=e M, where B ahd p are positive

(constants; is caloulated in the first Born

approximation. Its dependence on the
scattering angle @ is praportional to
[A i% & constant below.)

. (A% +sintd)

2. (4 sin? ot

3. (A% + sinP )
4. (A% 4 sm? &)

o wuitfm fanth, x=0 Fur iy
¥ A gHwIy UF FUT R ST e

:c:ljﬂ Iﬂl{trﬂ m:\[‘&mm 311']'}

4

# mmfn—-ﬂ?m

R R

J- (Sm--w Em e*"""
_ﬁ(ﬁnﬁ s &i e-tils
3, J_ stn =% sin#2) g=i/8

[ R L B iER
q: - J:.{s_l_n i + sin =) e

At t=0, the wavelunction of .an
mh:rwuw free, particle confined berween
two infinite walls at x =8 and %=1 is

I,E{I:Xat = 0) = I {mn -- —&in Se= 3:’}

wavefunction at a-fater time t = E s
1 \Fv'-(sln-ﬁ"— sin
2 J_ (s‘m— + sin .;.*Ei‘.) prir/e

-ﬂ
(smfff —sin 1?) a—irss

J—{E{'n“ + sin E*E} g/t

et

e
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67, WEmr edUeE o) B e

TN Na© @O o afeefae b

0 81 B g ¥ s e
Rar g slaar aw xBaw & dvr
L fEﬁ'ﬁJ' 2 (24 73)
1 1 .{21” a4 [JTI}

Sodium Chiaride (MaCl) cryveml s a face-
centred cubic Jattice, with a basis
consisting of Na' and CF jons separate
by half the body diagonal of 4 unit cube,
Which of the pl’anﬁ-"ﬁ&rrﬁmnd{ngiq the
Miller indices givén below will not give
rise to Bragg reflection of X-rays?
b2 2, 2472y

3 @221 4 (311

FumE ¥ umw e W oEdwel W
RGP S —
b wE amn g e b s g
BT B A w45 sdalT B wmaed

HG W wp K @ o @ AW g 70,
Bt

? R 3;%

LEr] -
- Hxiﬂ 4 .Fl:i-w.g_
i '—-'Ef.#_. , __'":nj' :

The dispersion relation far the electrons
in the econduction band Bf a

‘semiconductor is given by £ = B, + ak?,

Where @ and Ey; are constanis, If w, is

the eyelotron resonance frequency of the ol

conduction bﬂﬁdﬂf,ﬂﬂmns in a magnetic
field B, the value of 2 81
j, Houg 3. g
hel v #E
Ry

A
3- ‘ol #: el

7L

Rﬁmmﬂ'm.ﬁmﬂa’rmsz{ﬂm
Prsivfi snems & swmay P orar &
IO ar R B A st

69,

; T0.

fine-structure lovel

2 =

4,

gl !

Fiard dises of radius £ are arranged iy a
two-dimiensional triangular lattice, Whet

is the fractional area occupied by the dises

in the closest possible packing?

yE
!. T 22--
4,

.Ia

-

it '
H5.62 keV 50T 7 U Wit Be 9THT]
F Keshell gohaery oF Smafa amy ¥l
¥ RFTHT 8 50 & B oF Lo shell
F AT Keshell & ooy e B

3 ig‘

& FE 1692 ke Fsh B B pra

Loshell 7 smasrar Brw 64 kev B #m

2. 1287 keV
4 32eV

A photon of energy 115,62 keV ionizes a
Kashell electron of 4 Be atom. One |-
shell electron jumps to the Keshell to fill
this vacancy and emits & photon of energy
1092 keV in the process, If the ionization
potential for the L-shall is 6.4 keV_ the

kinetic energy of the jonized electron is

L 642keV
3 eV

2, 1282 keV
4 -32eV

ﬁhﬂ' m L=1, J=2@ms=19

WHRE qe dem e & e
-3 BT AT
L. s
e )

2. 44
4 32

The vilue of the Landé g-factor for a
' vel defined by the
quanum - numbers [ = 1, J=2 and

ST b

. 116 2. 4
3. 83 4, 3/2
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The electronic energy level diagram of a
moecule is shown in the following figure.

Let [y denote the decay rate for a
transition from the level | to j. The
molecules are optically pumped from
level 1 to 2, Por the transition fromi level
3 to level 4 to be a lasing transition, the
decay rates have: m satisfy
1. By > By > T > R
2, By >F > 6>y
3. Ba> D> >0y
4 Ly >0 >0 > B

HBTF Cu +p = Slngg+n F g
T F m B4 “ing, - E*Eu“

et 4y, F EEW a»qaﬁﬁ BT #1 v
oot @ deET IS 24 Mev £ &

73.

74,

74

i

wREE wiatear & Q A MeV A

fﬂmﬂ?ﬁmﬁw

AL 0.5 MV, 938 MeVict @i 939.5

MeVie™] :
Ia _‘414 2 v = 2.4
3 —48 4. —34

The reaction “*Cugy +p = PZng; +nis
followed by a prompt B-decay’ of zine
“Zr! ﬁz{:ugg b E"’ + Vi ” ﬁlﬂ
maximun energy of the positron is 2.4

MeV, the Q-value of the original reaction

in MeV i nearest to
[Take the masses of electron, proton and

‘neutron to be 0.5 MeVic', 938 MeV/e’
and 939.5 MeV/c", respectively,|

1. =44 2,
3. ~48 4.

—-2.4
=34

=1 3Ry & UF S 4 Uw

.maﬁm A a7 aa’raiﬁmﬁ?rm

W T LW T 07 e R e
d aur p®r AT wEEr
FEU 1, +1. T 418 @ ggla A

2. wEE
3. Bw

i 3w

A deuteron d captures a charged pion 7~
in the I=1 state, and subsequently
decays into & pair of neutrons (n) via
strong. interaction. Given that the intrinsic
parities of #~, dand nare =1, +1 and
+1 respectively, the spin-wavefunction of
the final state nevtrons isa

1. linear: combination of asingletand a

triplet

2. singlet
3. triplet
4. doublet
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75 A A e s T wir 75. ‘Which of the following elementary particle
: ?
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