favg @rs gRa®T HIS

5

A H

THqT

2017 (1)
qifa® fasrT

:3:00 S g gy qufe :200 3F

11.
12.

g

ST fot @I AR g1 & | 597 u¥ier gieadr 4 gasaay (20 977 'A' 7 + 25 977 'B' + 30 97T
'C' §) ggo7 fadey o7 (MCQ) v 77 &/ sgar wrm 'A' 7 & siffean 15 silv 47 'B' #
20 @ 47 'C' ¥ 20 ¥e & 3w &+ &/ 7 R F sife geal & Saw QY T aq
&gt gger 9T 'A' W 15, 977 'B' @20 e 977 'C' 720 Sa™ & o d oyt
LTRSSV UFE T W [3AT AT 8 39T RIeT TNV 3N B BT AT forgT o yge Ig
W ATy f gRadT 7 gt g¥ SN el & aer @@l & #e-we T8 &/ e var & ar 3y
sfTdflciey & Sl ®Ie @1 gRA®T dacrT &7 [deT &Y TFHd & | § aVE W LTS IV
gFE B ff Tra o | 39 GRABT H % BT BT B [org SAIRFT G HerT 8

LTRSN, STV GIF & U 1 H QU T [T U 34T AT TR, 919 7T §9 GRS gRawT
BT PHIP o1y, w1y 81 3797 gvare’ 4 /a9y BV

19 T SLTHIR. Sa¥ UAP A Wl 4%, [397 Bls, JRa@dT s Sk P Bl @ HalET
wgfad gal &l el it U7 9 aeY Pl a} | I§ Vb A7 gErfl @ forer & & a8
ILYALAN. Sdv TIAF 4 Q7 TY A< T G GG & GIiT PN, V6T 7 HYA GV BRYEY
f3avvr’ @1 w8t a¥id | gica el By g, forerd Siaa: STYB! §1f, fored SITudt Sl TSI
X H B eIl Ht enfier 8 &\l &/

grT'A' F giE 597 & 2 3/, 9T 'B' ¥ g g7 P 3.5 3 g7 'C' § gB FITS5 H T
g/ T-% Terd Jaav Bl FUTHS Foaiad 25 % (977 'A' 7 0.50 8@, w7 'B' 7 0.875 3@
aer 47 'C' H 1.25 3) @ gv I BT SrgT )

U% T & A1 AR fAdbey 7T 1Y &/ §79 W HaeT Y@ fddpey & FEl” serar

AT 8T 8 | 3B GG TIT BT el Tar \alcad go1 g &/

ThT B §Y AT AT APl BT FIT BT §Y GIY Gt arel GRSl BT ¥ SN 37T 4t
el @& fory gy SEvIdT il el &/

geTrelf @I I 1 % G @ SIfARFT FEl S FE H TEl fereaTT Ffey

PoTRelcy BT SYINT BV B AT TE &/

e THIRT @) OF v Rifea vorT @ 3U5.3%, Scv 9a@ &) fa9iforg &Y gf~iofleieY &)

T 31TV, Gea¥ 3P GiTd & gvard 319 39d! dldderd Flalefd of o G&d &/

8=t A7/ TeBNeT & gIT H Ao 819,/ 9 S Uv ST SiNaBNT FHIfOI% BIRIT
Paer el B QY Jafer deb 457 qret el @l & e gRaer |l o ST i
st & SIrvft

........................ oiereff grT 8 TE SRR @ F weafa

Hear § |



[ FOR ROUGH WORK ]




" \PART 'A’

feafat & e @Hg # 30% daer fhehe,
20% el Pediel T 10% shael STEhe sicl
God &1 20% faeardl pesicr va fhehe alat
Yord § aur 15% faezrdt srehe afar ug
fohehe gl Weld &, 10% feardf pedler wa
SrEhe dfl alel Wed g1 15 et &8
Yol o6l Weld ¢ oafeh 5% faeardt d=f @
Qod g1 el faeandat 1 dedr #4241 82
1. 300 2. 250

3. 350 4. 400

In a group of students, 30% play only cricket,
20% play only football and 10% play only
basketball. 20% of the students play both
football and cricket, 15% play both basketball
and cricket, 10% play both football and
basketball. 15 students play no games, while
5% of the students play all three games. What
is the total number of students?

1. 300 2. 250

3. 350 4. 400

g eafdd A, B, C, D, dur E T& dfed &
s g S5 ¢ & Caesx &7 & afe DufFa
& R T Y W § 3R &7 @ &7 o
Idd BAWE & fg g af = 7 @
PIA-AT FYUT T &7

1. E9d Y W & Thar gl

2. Ecrfgel FY W g1 HeheTl &

3. AT Y W 7@ & Fh gl

4. Adca BIr D &r g1 gl

Five persons A, B, C, D, and E are sitting in a
row with C in the middle of the group. If D is
at an extreme end and there are at least two
persons between B and E, then which of the
following statements is incorrect?

1. E can be on extreme left

2. E can be on extreme right

3. A cannot be on extreme left

4. A'is always a neighbour of B or D

T TMer G forgdh Bear b g, gar & Rug §
JUT 3] TAUHA 3% Mo 30 W 5T

WE et ad § 6 el & AT IR
AT g13fE arr 1 o Bar a (b < a)
F TH Fedfeid S A RT & O G &
TR el &l Aot §

1. 2b/a 2. 4b2%/a?
3. (a—b)/(a+Db) 4. 8b¥a’

A sphere G of radius b is fixed mid-air and
several spheres identical to the first one are
shot at it with their velocities parallel to each
other. If the shot spheres fall within an
imaginary cylinder of radius a (b « a) then
the fraction of spheres that will hit G is

1. 2b/a 2. 4b?/a?

3. (a—b)/(a+b) 4. 8b¥a’

Ag® IR g I TR & dra H gl 27 el
gl AgF AR ¥ TR i 3 A gur B
HA: 5 fRaAE. qur 7 fRefva. & arer &
TelAT IS A §| B I 79X qgead & a1
qHa dleat A @ SRR W fAaar Bl 8w
MR g S MR & o gl e
82(FA fF AT e TH W @1 7 Fua §)
1. 12.5 fray 2. 225 fHeY

3. 4.5 fpel 4. 135 e

The distance from Nehrunagar to Gandhinagar is
27 km. A and B start walking from Nehrunagar
towards Gandhinagar at speeds of 5 km/hr and 7
km/hr, respectively. B reaches Gandhinagar,
returns immediately, and meets A at Indiranagar.
What is the distance between Nehrunagar and
Indiranagar? (assume all three cities to be in one
straight line)

1. 12.5km 2. 22.5km

3. 45km 4. 13.5km

T Uool §F 1 Aol A g0 e g1 g
3" Yol HI ol YhIT H &7 I d dg
& feaem?

1. gr 2. @ren-alr

3. @l 4. el

A leaf appears green in daylight. If this leaf
were observed in red light, what colour would
it appear to have?

1. green 2. black-brown
3. red 4. blue



gfaffsie 70 SR UsHa arel Teh AT Tid 8.
& g U gl Teh feeT H SAmemT fohelell GeA
ISR &, AT T&T &1 A, Hora v Bl

# 110cc U " 3raear & 70cc 2

1. 7150 &fex 2. 4000 ofrex

3. 28000 efrex 4. 11100 &frex

Approximately how much blood flows per day
through a normal human heart beating 70
times per minute, having a relaxed volume of
110 cc and compressed volume of 70 cc?

1. 7150 litres 2. 4000 litres

3. 28000 litres 4. 11100 litres

THh NcAd Idol Tld gIEsIFallRed 3 &
i # 3§k AR T & ar qom w fedr
IAT g1 3H RE o °icT T pHE

1. SaTeTaT I 2. CIETHIT TR

3. §¢ ITdr g 4, T STdr g

The molar fraction of hydrochloric acid in an
extremely dilute aqueous solution is doubled.
The pH of the resulting solution is

1. approximately doubled

2. approximately halved

3. increased

4. reduced

10 20 30 40 50 60 70 80 90100110120130 140 150
Number of seats

10.

IR ¥ ¥ Ty Ay # IR geefas gt
A, B, C 3T D g@rr Sidr a5 #ief &t germar
T | AL IS Wk F FAGIT 7 FE g
o gafas @i S
1. A

2. B
3. C 4. D

T ] on
[ lost

10 20 30 40 50 60 70 80 90100110120 130140 150
Number of seats

The bar chart above shows number of seats
won by four political parties A, B, C and D.
Which party won the largest proportion of
seats it contested?

1. A 2. B
3. C 4. D

17|15( |13 (12

8 5

25(24 | (41|40

7 ?
1.4 2. 9
3.3 4. 6
Find the missing number.

17|15| |13 |12

8 5

25(24 | |41 |40

7 ?
1.4 2. 9
3.3 4. 6

8ay # Y H WY o I =g fafegd
A & AT vs faurer gar A el S|
Ifg &7 & dea A X 2FAAfT v g A 5
a¥ gedra el A9 gafaedar & faraeh 3R
A grefr?

1. 53 3R S

2. 09+ 3R 34

3. 10 I 3R =

4, 8 @#T AR Fr



10. When Ramesh was at the age of 8 years, he 1. 9eT A, I8 B @ 9 g1
hammered a nail into a large tree to mark his : :
height. If the tree grows 2 cm/year, how much 2 . B, A ¥ FRI %l
higher would the nail be after 5 years? 3. A=l Ie & HR FAWT ¢
1. 5cm higher 2. 0cm higher 4, 99 g 9 & AW F §ar 309 3mafEs
3. 10 cm higher 4. 8cm higher s WORE 8 R 5T aEd

11. & 1§ 3T & 30T faHT Jard?

> D]

>

13. There are two gas parcels of equal volume, A
Parcel B is heavier than Parcel A
3. 4,
E%@ E% 14, @9 RA T I F @ Fear e
NN NN
1. 2,
% % ! |
0 /2 n 3n/2 2n
J-NE/N N

and B at the same temperature and pressure.
@ Cb @ Parcel A is one mole of water vapour, while
/A ? parcel B is one mole of dry air. Which of the
AN AN zf& following is TRUE?
1. Parcel A is heavier then Parcel B
1. dj 2. @ 5
A 3. Both parcels are equally heavy
NN N 4. Without temperature and pressure data,
their relative masses cannot be determined
f(x) = sinx cosx @& Yfafafca a=ar &2
1 T T
11. Find the next pattern in the following sequence: L /
05
% % ﬁ% ? 0
B ATA
05
3. 4, .
[%@ % 2
NN NN
12. OFT et & g & &1 gdcAs
TNHA 3 F&AT F e §?

1. 0.33 2. 0.99 08 o . o
3. 0.89 4. 0.10
1
12. For which of the following numbers is its 3.
positive square root closest to the number 05|
itself?
1. 0.33 2. 0.99 0
3. 0.89 4. 0.10
05 ¢
13. §A I & af 39 9, AJUr B

g aT g ae H gl g A Te AT o A
arsy g Sidfeh 9ol B U Hie Ysh gaT gl
o7 FYat # ¥ FiA-ar T g2

0 /2 n 3n/2 27



14.

15.

0.5

-0.5

0 /2 n 3n/2 2n

Which one of the following graphs represents
f(x) = sinx cos x?

1 T T
L /
05 /
0
05 \ /
-1
0 /2 n 3n/2 2n
05
2.
0
-0.5
0 /2 n 37/2 2n
1
3.
05
0
-0.5
-1
0 /2 n 37n/2 2n
05
4,
0
-0.5
0 /2 n 3n/2 2n

3T UTATAT T TPFA FX, 3o ol IR
grel QUeal HI TE&IT I3y [TaH Tcdesh s
H FH T FH Tsh Told g dAfehed odR al
SSTeT AT &l

15.

16.

16.

17.

17.

18.

1. 2205
3. 2730

2. 3780
4. 3360

The number of three English letter words,
having at least one consonant, but not having
two consecutive consonants, is

1. 2205 2. 3780

3. 2730 4. 3360

el g&as &1 n gfaat & 20% ge W A
gllear g1 B & € gEds 30% T W
e §1 n1 @8 wgeIad A AT
Sod & o9 o9 @ & B @R @i
TS qEAR HT HEAr A carT @ldr a8
ETT hI TEAT T 3HfH §1?

1.7
2. 8
3.6
4. 9 dh & qEdw #T 3ifhd Hed ad

g, 3 9T & g oIeT a7 ST GehaTl

A buys n copies of a book at 20% discount. B
gets the same book at 30% discount. What is
the minimum value of n for which B can buy
one extra copy of the book, spending the same
amount as A?

1.7

2. 8

3.6

4. This problem cannot be solved unless the

marked price of the book is known.

Tsh GHEE AASMHR &1 & e o3t &
Wuaﬂ%.%mamar: 2, 4, 8 fralirg & aifa
¥ 33 g1 Rz fr g afa §

1. 2 fretyer 2. = fmated

3. 2 fretlyer 4. 4 FpvE

A bird flies along the three sides of a field in
the shape of an equilateral triangle at speeds
of 2, 4, 8 km/hr, respectively. The average
speed of the bird is

1, ? km/hr
3, % km/hr

2, %km/hr
4. 4 km/hr

P Fur & T A Ed dAEdE
%8000/- 1 Tsh ¥ PR T THh A JaeH
F HALT: I5000/- ar T20000/- & AdT W



18.

19.

19.

20.

20.

fAged fohar srar &1 3¢ A% 3T deeare
dhER A deiedrg ¥ 4000/- 3O § ar
TR T Feol FEIT A fohcalr gref?

1.7 2. 9
3. 10 4. 11

The average staff salary of a company is %
8000/-. A new guard and a new manager are
recruited with salaries of ¥ 5000/- and X
20000/-, respectively. What is the current
staff strength if the new average salary is %
4000/- more than that of the guard?

1. 7 2. 9

3. 10 4. 11

TH 100 AY. &« 913 el & T@H W dR &l
STl & T S g1 Icdsdh TH A d6rs
FEdTeR AT 1 e aur Fed § 45° | g
HET 1 HET &1 3TAeTHh AR A S HT FHel
& Thdl fohdalr glm?
1. 200 #r?

3. 400 #r?

2. 241.4#Y?
4, 170.7 #r?

A 100 m long fence is to be made by fixing a
wire mesh on steel poles. Each pole hasalm
vertical portion and a 1 m portion tilted at 45°
to the vertical. What will be the area of wire
mesh required?
1. 200 m?

3. 400 m?

2. 241.4m?
4. 170.7 m?

gmaa?rwma?‘rDRQP,wAaiaT
arel §2 991 ABCD & T iy & ¢

R
D C
p Q

A B

afe Ala =3 § @ wgs PBRQ @ &
ABCD & &1athell &I 3e[dTdl T §7?

1. 2/9 2. 1/6
3. 1/3 4. 217

DRQP is a small square of side a in the corner
of a big square ABCD of side A.

21.

21.

22.

D C

P Q

A B

What is the ratio of the area of the

quadrilateral PBRQ to that of the square
ABCD, given A/a =3?

1. 2/9 2. 1/6
3. 1/3 4. 2/7

HIT \PART 'B'

R gfasy y(0)=0  IgFd 3Mahd
FHETOr 2 4 ay = 72t WX R A gy (t)
HT ATCATH FATAROTY (s) &

1 1
1 (s+a)(s+b) 2. b(s+a)
1 4. e~@—e~b
a(s+b) b-a

Consider the differential equation

2 +ay=e7" with the initial condition

y(0) = 0. Then the Laplace transform Y (s)

of the solution y(t) is
1

1
1 (s+a)(s+b) 2. b(s+a)
1 4. e %—e~b
a(s+b) b—-a
3Tegg THHIOT

1 1 1\ 0
(1 2 3)(3/):(0)
2 b 2c \z 0
W R Tk 3des g & 3HRedca & v
Sfdeer qUT Hartd JHAGA gl (Ve e
d®) &
1. b=2c du (x,y,2) =%(1,—2, 1)

2. c=2b A (x,y,2) =%(1, 1,-2)
3. c=b+1dum (x,y,z):%(z,—L—l)

4, b=c+1 dar (x,y,z)=\/ig(1,—2,1)



22.

23.

23.

24,

24,

Consider the matrix equation

1 1 1 X 0
2 b 2c/ \z 0
The condition for existence of a non-trivial
solution, and the corresponding normalised
solution (upto a sign) is
1
1. b=2c and (x,y,2) = ﬁ(l,—Z, 1)
1
2. ¢c=2b and (x,y,2) = ﬁ(l’ 1,-2)
1
3. ¢c=b+1and (x,y,2) = \/—5(2,—1,—1)
1
4., b=c+1 and (x,y,2) = \/—5(1,—2,1)

grEdfas el f(x) = 1/(x% +4) W aar|

x=0 & T H f(x) A ToR YO

HfFERa gar g

1. x & g3l A= & v

2. x=+42 & T{aH, x & 3T A
AL F foT

3. Wd-2<x<2#H

4, x>2dd x<-2 & faT

Consider the real function

f(x) = 1/(x? + 4). The Taylor expansion
of f(x) aboutx = 0 converges

for all values of x

for all values of x except x = +2

in the region —2 < x < 2

forx > 2and x < -2

PwbdE

AW fh A T GhANT 3 x 3 I &,
mq——crsqamer afeelt 4, b dur ¢ e@rr
fAfese & W@ &, 4, v aw w 39 et «
Afgse g § St (AT ¥ Hag EAT
gara &1 AT ufaeet & @ Fi9-3 @@

1. @-d=0, @u-b=0 u-¢=1
2. @-d=0, @-b=1 u-¢=0
3. @-d=1 u-b=0, u-¢=0
4. @ -d=0, @-b=0 u©-C=0

Let A be a non-singular 3 x 3 matrix, the
columns of which are denoted by the vectors
d b and ¢, respectively. Similarly, 4, ¥ and
w denote the wvectors that form the
corresponding columns of (47)~1. Which of
the following is true?

1. u- 0,
2. Uu- 0

SR
I

a
a

&l &

0,
1,

NN

1
0

I
‘\‘L ﬁl
I

1
0,

IS~
Q¢ Q¢
NN
@l @‘l
Il

IS~
ﬁ¢ ﬁ¢

3. 0, 0
4, 0, 0

25.%@%%@%%%

25.

26.

de+ >+ xy=0 & x=0 &F FAY
mw.ﬁmmavﬁﬁﬁaﬁrﬁw%:

1. 0 (39 GHER0T &1 a1 Aol g =18l §)
2. 1

3. 2

4. 3

The number of linearly independent power
series solutions, around x = 0, of the second
order Iinear differential equation

xd 4 + + xy =0,is

dx?
1. 0 (thls equation does not have a power

series solution)

2. 1
3. 2
4, 3
T R &R T T F ¢ I gGIATRT 6

B3 & I ol 1fd —wz & AT xy FAAA
F AR TS JAGAT H g¥AT m T T
Afshehl GHA & T HeFa § (S & et R
#H gafar s §)| B3 379 & foRer o foem &
faearfa@d et & faT fgod gl

>

T

o x-fEm H HR AR gl &, caXoTa >0
& Y| HR & Ady A H afeedr &
SSATT g & A & fov e wyar
F & Fa-ar w0

1. & x quT 2z A&eres aRafda aa &

2. Ay aur z Féeris aRafda @ g

3. AT x a1 y e aiafda 8 &

4. g A=t Rdens gRafda ga &1



26.

27.

217.

A disc of mass m is free to rotate in a plane
parallel to the xy plane with an angular
velocity —wZ about a massless rigid rod
suspended from the roof of a stationary car (as
shown in the figure below). The rod is free to
orient itself along any direction.

>

e

The car accelerates in the positive x-direction
with an acceleration a > 0. Which of the
following statements is true for the
coordinates of the centre of mass of the disc in
the reference frame of the car?

only the x and the z coordinates change
only the y and the z coordinates change
only the x and the y coordinates change
all the three coordinates change

PwbdpE

U TSl & AT 80 kg Tlel Il aTell
U TShel AP, A 10 m/s & U5
AT g1 Th T, St t=0 forar Sar g, #
ag Usd T I I aar gl I AR gvor
9 & HROT 3THT A v(t)=10/(1+%)
mis, Slgl ¢t ¥. & AT ST g, & § H
gRafda gy §1 39 arfa 8 m/s, d& PR Sy
g o g8 R @ U3 A YE W & g,
afe afd 3R 9 W 3§ S afy A

39 @I T ST arely Far 1 Reae 7 §

1. 4Kk 2. 8k
3. 16 kI 4, 32 KJ

A cyclist, weighing a total of 80 kg with the
bicycle, pedals at a speed of 10 m/s. She stops
pedalling at an instant which is taken to be
t = 0. Due to the velocity dependent frictional
force, her velocity is found to vary as v(t) =

10/ (1+%) m/s, where t is measured in

seconds. When the velocity drops to 8 m/s,
she starts pedalling again to maintain a
constant speed. The energy expended by her
in 1 minute at this (new) speed, is

1. 4K 2. 8 kJ

3. 16 kJ 4. 32 kJ

28.

28.

29.

29.

Ueh dEd U&7 & A& ThAATT fd 03¢ &
aeliel U @ Told & 3eX Tud Wy A
¥ @ & X yd qEll fig B ds wh
g1 Hehd (34T feem &) afasher gar &1
gl Wia HT A9 AUNh 1.5 8, o JeTh

Hehc T 91T T AT § IR=¥em

1. 0.67c 2. 0.81c
3. 097¢ 4, ¢

A light signal travels from a point A to a point
B, both within a glass slab that is moving with
uniform velocity (in the same direction as the
light) with speed 0.3¢ with respect to an
external observer. If the refractive index of
the slab is 1.5, then the observer will measure
the speed of the signal as

1. 0.67c 2. 0.81c

3. 0.97c 4. c

U THTA FEaTeR dold A, foger Her
3id tHh e AR & s fooar s § aur
caU UF uNURE ¥ @, H¥AT  V H
Ush UHWAUE! I FrEgaedr # g1 e
FI goob T EAT AT § IR ©I5 I Srar
gl AT R 3@ FEAT @ 3req Tree g oawr
Sofel aUr e quidn faggaadr g1 e
Sl T IIEYRC &IThel A 8, QRG]
foeg & @U@ fFed & ofg aleled &r
FIUT IRARAT &

1. /5gA/@3V) 2. JagA/@3V)
3. 2JgA/v 4. 7 gAJ (V)

A monoatomic gas of volume V is in
equilibrium in a uniform vertical cylinder, the
lower end of which is closed by a rigid wall
and the other by a frictionless piston. The
piston is pressed lightly and released. Assume
that the gas is a poor conductor of heat and the
cylinder and piston are perfectly insulating. If
the cross-sectional area of the cylinder is A,
the angular frequency of small oscillations of
the piston about the point of equilibrium, is

1. /5gA/(3V) 2. JagA/(3V)
3. 2\gA/v 4. \J7gAJ(5V)



30.

30.

31.

31.

32.

Bfaew 7 v FT F JEATNFIT R Beled

W(r,6,p) =®e—ﬂ2“,aﬁ a>0 Th 33N §,

O f&ar S1dr §1 363 @ Wikehad gt aur
3GIH W AT g1 HT eI B

[3TTT fomdxx"e‘xzn! HT 3UANT HT Thd &)
1. 1/3 2. 1/2

3. 3/2 4. 2/3

The normalized wavefunction of a particle in

three dimensions is given by Y(r,8,¢) =
1 -r/2a i

‘/87?76 , where a > 0 |s_ a constant. The

ratio of the most probable distance from the

origin to the mean distance from the origin, is.

[You may use [~ dx x"e ™ =n! ]
1. 1/3 2. 1/2
3. 3/2 4, 2/3

PN IRATRAT w  dTell Teh THAHT el
3Tacieh Gleleh ol 37aEAUT HiC AT =0
W, [W(0) =5[10)+2)], ST |0) T |2)
AR FHATGIRA YR AT g8 3cdfsid
el g, § I S g1 98 geAdH gAY
t S ash are sraedr @fewr (o), [y(0) |

oifss §, &
1. n/2w 2. 2n/w
3. m/w 4, 4m/w

The state vector of a one-dimensional simple
harmonic oscillator of angular frequency w, at

time t=0, is given by [P(0))=
5110y +12)], where [0) and [2) are the

normalized ground state and the second
excited state, respectively. The minimum time
t after which the state vector [p(t)) is
orthogonal to [ (0)), is

1. /2w 2.
3. w/w

2m/w
4. 4n/w

Th g # Ue FUT F FAT FAS H
FHAAFS T AT & d() = 5z, T
a AU B MR §l 3EF T H AGS H
ifafRadar Ax g

ha ha

1. VT ? 2. V1T F
h n ha

S T RN

32.

33.

33.

34.

34.

35.

The normalized wavefunction in the
momentum space of a particle in one

dimension is ¢(p) = ﬁ , Where  and g

are real constants. The uncertainty Ax in
measuring its position is

ha ha

1. s F 2 s F
n n ha

S RN

AT & x T FOT F1 UG TFRE § aur
p 3THRI TYIH HIT HhR ¢ wAQAATR
$p2+ﬂx2,%p2+yx2],3|ﬁ p dUT y IR

g, YT ¢ I
1. v=p 2. y=28
3. y=v28 4. 2r=p

Let x denote the position operator and p the
canonically conjugate momentum operator of
a particle. The commutator

12 2 1 2 2

[Zmp +px ’mp tyx ]’

where § and y are constants, is zero if
1. y=p 2. y=28
3. y=v2B 4. 2y=p

xy AT H W A UH Hed  EUfRT
dlelh WA & IR (0,0,d) TAT (0,0, 2d) WX

A Al QY +3Q TA —Q W o &1 &g
(0,0,2), T&T z>d g 3° QY T d H

faegaedfas fasra glam oererT
1 d? 2 1 2d
4meq 23 ' 4meq 22
1 3d 4 1 d?
4meq 22 " 4meg 28

Two point charges +3Q and —Q are placed at
(0,0,d) and (0,0, 2d), respectively, above an
infinite grounded conducting sheet kept in the
xy plane. At a point (0,0,z), where z > d,
the electrostatic potential of this charge
configuration would approximately be

1 d? 2 1 2d
" 4mey z3 " 4me, z2
1 3d 1 d?
3. = 0 4, — = Q
4TE Z 4mey z3

Th FATR Uit TuRa Fr gefewit &
S & (gaT) 3eRTA & WRrdegd Yard § o«
UH AT gwsl HifAwd: gasT Sar gl
TR ST
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36.

36.

37.

. T&X e STET 98 1@ 9|

2. uefeantt & T & IRIT T aw
trohel  fem STUeT|

3. ucfeait & &g & 3icRTer & 3ieX iaw
SIRET a7 39T i e F@r agere|

4, wefeant & & & a7 F s aen
afaefrerar fasarfea s

A rectangular piece of dielectric material is

inserted partially into the (air) gap between the

plates of a parallel plate capacitor. The

dielectric piece will

1. remain stationary where it is placed

2. be pushed out from the gap between the
plates

3. be drawn inside the gap between the
plates and its velocity does not change
sign

4. execute an oscillatory motion in the
region between the plates

HAFd IR (Rdegdihe,) H faegd &=
E= kEycosq(x — ct) & | Tch
fdegeesa oo wmer g @y A
(Ifa sHE &FHeT) ST 4x +3y =0 F FAK
& TAAAT H IR FA §, gl

1. 2eycE? 2.

. g CEZ

16

1
. = gCE} 4. = goc E¢
3 5 €€ Eg o5 o€ Eo

An electromagnetic wave is travelling in free
space (of permittivity &) with electric field
E= kE, cos q(x — ct).

The average power (per unit area) crossing

planes parallel to 4x + 3y = 0 will be
1. % goc EE 2. &y cE?

16
= goc E2

1
- E? 4.
3 5 €0 Eg o

Teh RIded AEIH (TR € = 4ep, = p1o)
% X ¥ Th FHAA fdegageda T,
39 gaT o 1Y & AT 2z =0 W IJfad
gir Bl AeIH # gehm &9 §
H = jHycos(wt — kx — kv/3z), STeT w @A k
o 3R § 9fdadd aur 3uadd &t §
ShART:
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37.

38.

38.

39.

1. 45°duUr60° 2.
3. 30°dUr60° 4.

30° d4r 90°
60° 41 90°

A plane electromagnetic wave from within a
dielectric medium (with € = 4€, and u = )
is incident on its boundary with air, at z = 0.
The magnetic field in the medium is
H= JjH, cos(a)t — kx — kx/§z), where
and k are positive constants.

The angles of reflection and refraction are,
respectively,

1. 45°and 60° 2.
3. 30°and 60° 4,

30°and 90°
60° and 90°

cfafaw # waweor - A R &
g F1 aReqor Gy § E = Avlk|, TRTE &
Fal, k § a1 FRY, d¥v TH =R §
foedr faar aifg & g1 It e a9 W)
BHT FAT €, &, dl 9T 5HS &P FUT A

el
1. ep/(4mvh) 2. e3/(6m?v3h?)
2. med?/(3v3 nd) 4. €2/(2mnv*h?)

The dispersion relation of a gas of spin-%

fermions in two dimensions is E = hv|k]|,

where E is the energy, k is the wave vector
and v is a constant with the dimension of
velocity. If the Fermi energy at zero
temperature is €, the number of particles per
unit area is

1. ep/ (4mvh) 2. e3/(6m*v3h?)

2. med?)(3v% h?) 4. €/(2mvih?)
Th FSHIATAD dF & 3dR$ Foll U, Terdr
S, dd T, & p, ARG V, Tadfas fa%a u
Jur HOT fT HEA N F AT H HEY F
dU = TdS —pdV + pdN. & U T JUqYT
31gehdl g, df I8 31T aXar g &

ap aT
1. - &
as V,N av SN

2 U _ o0U
© Porlgy T2
SN S,u
3 vy __109u
- Por SN T avlgy
P [l
' as V.N - ov S,N



39.

40.

40.

41.

The relation between the internal energy U,
entropy S, temperature T, pressure p, volume
V, chemical potential p and number of
particles N of a thermodynamic system is
dU = TdS —pdV + pudN. That U is an
exact differential implies that

dp aT
(| s
as V,N av SN
ou au
2. pdY —s%
oT SN av S,
ou 1 0U
3, pdY| -—_i
oT SN T oV S,u
a aT
4. B =

65|V,N - W SN

A V H, AR FAT U &, N FOT &

S Th A kT FEAEEBT o der

QU,V,N) = (V = Nb)N (%)31\1/2

q AT ST &, (S8 a 9 b 97 IR B)I
3% ¥ P, Ad V YT a9 T 39 YR
o B

1. (P+3%%)(V = Nb) = NkgT
2.(P—%ﬂV—Mﬂ=N@T

3. PV = NkgT

4. P(V — Nb) = NkgT

The number of microstates of a gas of N
particles in a volume V and of internal energy
U, is given by
3N/2

oW, V,N) = (v -No (5)
(where a and b are positive constants). Its
pressure P, volume V and temperature T, are
related by

N
1. (P+5Y)(V = Nb) = NksT
2. (P - 3—’:) (V — Nb) = NkT
3. PV = NkgT
4. P(V —Nb) = NkgT

a9 T R, TH ARHT H, FfUH & @y
AEGIEEAT A I@d, HIYEAW RAVBET
¥, Th dF W ARl 9dF WA &
YR TEAT |0) IAT Tk Scdfold 3aEAT |1)
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41.

42.

W @l T AEAEEAT IR HAT: P,
aur P, g1 Mgl H aldl et & &
HHAU FRIOT & e Afa &, A &
WIEET I AT FE&AT n gl AW B W,
JAT W,_,, ST GXAUIAS Tha0 |0) - |1)
qAT (1) - |0) § HIA 3Megg agar & T gl
grEggedT # AT gHEeRol # § eia-ar
ST Eam?

1. PynWy, = P, Wi

2. P)Wysy =PrnWy,

3. PgnWy,y = PLWiL0— PinW,_,

4, PonWy_y = Py Wio+ PLnW,_,

Consider a system of identical atoms in
equilibrium with blackbody radiation in a
cavity at temperature T. The equilibrium
probabilities for each atom being in the
ground state |0) and an excited state |1) are P,
and P, respectively. Let n be the average
number of photons in a mode in the cavity that
causes transition between the two states. Let
Wy, and W;_, denote, respectively, the
squares of the matrix elements corresponding
to the atomic transitions |0) — |1) and
|1) — |0). Which of the following equations
hold in equilibrium?

1. PynWysy = P, Wy

2. P0WO_,1 = Pan1_,0
3. POnWO_,1=P1W1_,O_P1nW1_,0
4, POnW0_>1 = Pl W1_>0 + Pl n W1_>0

ot a9y # alecd™d Vy, TUT Ve IR @
I § B9 A A dieedr TF X E,
W AR A =AY dleedl F& 4V F dR
F© mV d% SeaEfad g gl

Ve




42,

43.

43.

44,

gel AUA & F fersehy o uger S el § R
1S9 3eX & ger g

2. VAT 3ieT & e B

3. ol gfcRIus ot &l

4. S YiRIUS el gl

In the circuit below the voltages Vg and V¢
are kept fixed, the voltage measured at B is a
constant, but that measured at A fluctuates
between a few uV to a few mV.

I('('

From these measurements it may be inferred
that the

1. base is open internally

2. emitter is open internally

3. collector resistor is open

4. base resistor is open

Teh n-f9e 3hIT-31189 qRdcieh S quT AT
dieedr V &1 38H 9 ST ahaidrel [ade gl
1. V/@2"-1) 2. V/2"+1)
3. v/2%m 4. V/n

The full scale voltage of an n-bit Digital-to-
Analog Converter is V. The resolution that can
be achieved in it is
1. V/@2"-1)
3. V/2%m

2. V/@2"+1)
4. V/n

GSTATA m & Udh HATA &l HAG HWR k,
FAAT W M GeIHAT DI dlga, Th Glolel
& aderd T H 3ifhd e N
e frar amar giafe waer Rfdew
AT & o fhar Srar &, ar gRume &y
&Y AT arelr W &
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44,

45.

45.

118 2.
i Vi

(0,0) M (0,0) M
3. 4.
T2 T2
©00) M (0,0) M

The spring constant k, of a spring of mass mg,
is determined experimentally by loading the
spring with mass M and recording the time
period T, for a single oscillation. If the
experiment is carried out for different masses,
then the graph that correctly represents the
result is

1. 2.
T2 T2

(0,0 M (0,0) M
3 4.
T2 : T2
00 M (0,0) M

25° Q. W FHTelel dleedl 10 V JFd Teh Aol
E'F’flg HT Yol AT d~|’U|i6n UdTelel dlecdl ol

0.07% wfa. & &1 125° ¥, W 3T N
3RS $I YTl alecdT &

1. 120V 2. 117V

3. 107V 4. 93V

A Zener diode with an operating voltage of
10V at 25°C has a positive temperature
coefficient of 0.07% per °C of the operating
voltage. The operating voltage of this Zener
diode at 125°C is

1. 120V 2. 117V

3. 107V 4, 93V
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46.

47.

47.

48.

HT \PART 'C'

THE SU(2), & U 3aad U(p) & IR &
fram, S8 ¢ WHE & el # @ e TH
?’IWHFQUIQW?‘IH¢—>¢+6¢3?W,
g dRafdd gt § W U(p) - U(p) +
SU(p) = (1+ X([Sp)U(p). S & HfE d&
TG X(5¢) I He gl TIigd

1. gareAs @[ARga 2. aafas @@fAa
3. g 4. gfagfadr

Consider an element U(g) of the group
SU(2), where ¢ is any one of the parameters
of the group. Under an infinitesimal change
@ - @+ b, it changes as U(p) » U(p) +
SU(p) = (1 +X(S69p))U(e). To order 6o,
the matrix X (d¢) should always be

1. positive definite 2. real symmetric
3. hermitian 4. anti-hermitian

RS gfdeer  y(0) =0 god 3ol
wHEoT L8 = gy @ SR R F
39ART & g fRAT Smar g1 3 yp(x)
JATTY gl § AT FAT olals & n ION d
UtT HEACHS &l yy(x) 8, dl 3mafares

y (yN(ZZ)E(x)) S I T

1. 1/n? 2. 1/n3

3. 1/n* 4. 1/n

The differential equation dfi—;x) = ax?, with

the initial condition y(0) =0, is solved
using Euler’s method. If yg(x) is the exact
solution and yy(x) the numerical solution
obtained using n steps of equal length, then

the relative error |QNOYEC) g
yE()

proportional to

1. 1/n? 2. 1/n3

3. 1/n* 4. 1/n

A [ e?™dx & UR@elT P FHeE
A & 3999 @ e & AU 3 [0,1]
H A @9 F o HEN F JFafea fear
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48.

49.

49,

ST 8l n & FgeAaA AW SEe fov

gRome Jaay §, §
1. 2 2. 3
3. 4 4,

The interval [0,1] is divided into n parts of
equal length to calculate the integral
fole"z”xdx using the trapezoidal rule. The

minimum value of n for which the result is
exact, is
1. 2 2. 3

3. 4 4,

ATy SEIGT P, () FT SFelch Telel G(t,x) &

G(t,2) = ——== R0 x"B(0), x| <1
F faul Ife fx) T IRATST FHGRA

AT [ f(x)dx' = xG(1,x) F & S
g, ar 39T 3fATfFa 0 T ST TohdT &

1. Z X™Mp ()P, (%)

n,m=0

2. Z X™MP (1)P, (1)
n,m=0

3. Z X" MP (1)P,(1)
n,m=0

o)

4. Z X"MP. (0)P,(1)

n,m=0

The generating function G (t, x) for the Legendre
polynomials B, (t) is
1

V1 —2xt + x2

= ) xR (),

n=0

G(t,x) =

for |x| < 1.

If the function f(x) is defined by the
integral equation [ f(x")dx’ = xG(1,x), it
can be expressed as

n+m 1
1. Z xR (P (5
n,m=0

o)

2. Z X™Mp ()P, (1)

n,m=0



50.

o)

3, Z X" MP. (1P, (1)

nm=0

oo

4. Z X" MP (0)P,.(1)

n,m=0

T faar & [@a V(x) = —k%x* + w2x? A
TF woT Afafier §, S@T k 9 o W g
JIaTAT FATSE H 39 dF & Y9UT &7 ASsdH
quia e gl § ¥ HIA-AT HIT 872

- N
Y=\

-7
iz
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50.

51.

A particle moves in one dimension in a
potential V(x) = —k?x* + w?x? where k
and w are constants. Which of the following
curves best describes the trajectories of this
system in phase space?

S
P\

s

AN
Y

A TR AT gfeee dF & cardehiehd
fdemes dar @dT  (x,p) g1 TG T W
(X,P), X = x%sinh(Bp) aur
P = x¥ cosh(Bp) & dRei¥a &I ard §,
JEl a,f Uy AW §, dF 38* T fafga
FATROT gl & o gfassr g




51.

52.

52.

53.

a= Z@+DAMy= (B~ 1
B= %(a+1) FAy = —(a—1)
FB-D My =(B+1)

B = %(a—l) aar y = i(a+1)

) WP
S
I

Let (x,p) be the generalized coordinate and
momentum of a Hamiltonian system. If new
variables (X,P) are defined by X =
x%sinh(Bp) and P = xY cosh(Bp), where
a,B and y are constants, then the conditions
for it to be a canonical transformation, are

1. a= ;—B(B+1)andy= %(3—1)
2. B= %(a+1) and y = i(a—l)

3. a= %(ﬁ—l) and y = %(ﬁ+1)
4. B = %(a—l) and y = —(a+1)

U ol fawa V= ar®, S@l v 3icor
iy § JAT a>0 TH IW §, aRI
FAIATRAT T O & Teh Fead & aR
# g afg o o & e a7 dfRTa
HEIEET 9 ggd AT, AR S U
Fol Foll T I &

1. 1/2 2,
3. 3/4 4,

1/3
2/3

Consider a set of particles which interact by
a pair potential V = ar®, where r is the
inter-particle separation and a>0 is a
constant. If a system of such particles has
reached virial equilibrium, the ratio of the
kinetic to the total energy of the system is

1. 1/2 2. 1/3

3. 3/4 4. 2/3

Th SAScdlg el S H 3T & Teh a9 &
Waﬁer%ﬂa,i:aziﬂﬁmm%
(ST8T a Tsh 31} §) dur 3feer fasra = &
S W IONgT, Tk Ascag Ifd vi & Iy
afdefller Th Ygfe GEaRT <@ S dTed
fegca dur fedhrg aF g, waAw [He
Ay=re0s ¥

1. 0 dA yaj

2. —vak dAT yai
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53.

54.

o4.

3. wvyak AT vyaj
4. vyak dAT yaj

In an inertial frame S, the magnetic vector
potential in a region of space is given by

A=azi (where a is a constant) and the
scalar potential is zero. The electric and
magnetic fields seen by an inertial observer
moving with a velocity vi with respect to S,
are, respectively [In the following y =

1
Vi ]

1. 0 and yaj

2. —vak and yai

3. wvyak and vyaj
4. vyak and yaj

fegd 3mar ¢, IFd v f§g Fo1 & IRHA
%A S; H faegd 3IMaA g, JFd TH G
foig o1 wifeeh g | W x-36T & FAR
T v F Ty afade g ar g1 g, F PROT
¢ O 3T AT Seiarer  faegadesia
g, S9 3T all & §F A g 7 g,

q 1
T H y=
1 1 q1q2
" 4mey yl?
2 1 vq192
" 4mey 12
1 ¥41492 ﬁ)
3. amey 12 (1 + c?
1 4192 ﬁ)
4. amey yl? (1 + c?

In the rest frame S; of a point particle with
electric charge g,, another point particle
with electric charge g, moves with a speed v
parallel to the x-axis at a perpendicular

distance [. The magnitude of the
electromagnetic force felt by q; due to g,
when the distance between them is
minimum, is
. 1
[In the following y = Tie ]

1 1 q142

" 4mey ylI?

2 1 Y 41 92

" 4me, 12

3. — M(1+f)

4mey 12 c?

4, Dz (1+f)

4mey yl? c2
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55.

56.

56.

57.

BSar o #1 TF FeaPR fIegdurT ags
I, Ueh YREd faegdunT & afgd dr
Bl Ul & dg A TH IR faegd maw
W STl &1 9T & g @ FEAER, gl d
W faegda qur gahg &iF HA E a9
FHATUTST Y &
1. ELB

2. E=0
(E-B)=0 4,

<
<!

3. (ExB)=0

A circular current carrying loop of radius a
carries a steady current. A constant electric
charge is kept at the centre of the loop. The

electric and magnetic fields, E and B
respectively, at a distance d vertically above
the centre of the loop satisfy

1. EL1B 2. E=0
3. V(E-B)=0

SIS UF 8T IR FaAT 0.1 MeV & &HUiT
%1 TH TROST GhIOTT gt &, 30° &
Th Fel faeuae gfera frar Srar g1 Se
faoTget &1 et aRafdd $r ST &, afErd
aw»rrﬁ;am?rwmwma?gﬁ%m
s FRIUE TR § AT TR
Foil & @ry aRafda w8 giar, st &

Foll &
1. 04 MeV 2. 0.3 MeV
3. 0.2 MeV 4, 0.15 MeV

A phase shift of 30° is observed when a
beam of particles of energy 0.1 MeV is
scattered by a target. When the beam energy
is changed, the observed phase shift is 60°.
Assuming that only s-wave scattering is
relevant and that the cross-section does not
change with energy, the beam energy is

1. 0.4 MeV 2. 0.3 MeV

3. 0.2 MeV 4. 0.15 MeV

Ueh &l TR & FdicH dF o1 gfAeear &
H=tho(] 1) ™ wmem o
yge, fEH dF & 9 I Hr gildekar

T F a1y aRkafda &7 g, &

4 V- (ExB)=0
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57.

58.

58.

59.

b2 b2

COSZ COSE
LT 2. LT
Sin— sin—
4 8

T T
COSE COSE
.o 4. . om
sin— sin—
2 6

The Hamiltonian of a two-level quantum

1 1 .
1 _1). A possible

initial state in which the probability of the
system being in that quantum state does not

change with time, is
(cos g>
sin=
8

cosZ
4
( . n) 2.
sin—
4
T TT.
COSE COSE
. T 4, . T
sin— sin—
2 6

T AT 3eia ey
V(X)={O 0<x<aa§ﬁ~l'(r
o e gar
R fdan| 3R T &
AV(X)={VO 0<x<:&faw
0  3=ger
A TR ST §, 9UH Scaford raem

Foll # H@MUA AV H 9UA FIfE T, gdH

. 1
system is H = Eh‘”(

IGETa
1.V 2. 016V,
3. 0.2V, 4. 033V,

Consider a one-dimensional infinite square
well
V(x) = {O for 0 < x.< a,
o otherwise

If a perturbation

_(Vy for 0 <x < a/3,

AV(x) = {0 otherwise

is applied, then the correction to the energy
of the first excited state, to first order in AV,
is nearest to
1.V 2. 0.16V,
3. 02V, 4. 0.33V,

FdicH HEAT n & g6d AR & fov, fqerg
V =cx® (S8l ¢ >0TH AW §), H TEd T
FaicH dF & Fol FfFeIOF A E, 39
37qared # aRafdd g g

1. n*/3 2. n3/?

3. no/* 4. nb/s
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60.

60.

61.

61.

62.

The energy eigenvalues E,, of a quantum
system in the potential V = cx® (where
¢ > 0 is a constant), for large values of the
guantum number n, varies as

1. n*/3 2. nd3/2
3. nS/* 4. nb/s
AT THATRIA STl & Tk FdieH oF, v

T U1 $3 & HUh H §, W fFuR| wh &

IR Uehel VT FdlcH 37GTAT H fRdT o &oT

P o 9red T ITR—ASAT 1076 &1 39 7aEAT H
HUN T ATET TE&AT 3 O AT §

1. 103 2. 10°
3. 10° 4, 102
Consider a quantum system of non-

interacting bosons in contact with a particle
bath. The probability of finding no particle
in a given single particle quantum state is
1076, The average number of particles in
that state is of the order of

1. 10 2.
3. 10° 4.

10°
1012

el 3eTTese Foft FRI, E = 0,+e, Johd
Ush HGd oF A9 T W gl € =2k,T & faw
FSl E =0 dlell 3G€AT & dF Fl 9 &

TR &

1. 1/(1+2cosh2) 2. 1/(2cosh2)
3. %coshZ 4. 1/cosh2

A closed system having three non-
degenerate energy levels with energies
E =0,+e, is at temperature T. For € =

2kgT, the probability of finding the system
in the state with energy E = 0, is
1. 1/(1+2cosh2) 2. 1/(2cosh2)

3. %coshZ 4. 1/cosh2

Foll 0 TAUT ¢ god @l 3ATHE Jofl TR
dd T W N IAI-giehdigled Uil anT
fafrag 81 fRrufafsa aifeadr & sgamer
Feh, IF S AT HdRe FaT &

Ne/(1 + e€/ksT)

Ne/(1 — e/ksT)

Nee_e/kBT

“NkpT

N e
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62.

63.

63.

64.

CIK

Two non-degenerate energy levels with
energies 0 and e are occupied by N non-
interacting particles at a temperature T.
Using classical statistics, the average
internal energy of the system is

1. Ne/(1+ e/ksT)

2. Ne/(1—ec/ksT)

3. Nee ¢/ksT

4. ZNkgT

7T a9y & D, dur D, a1 RAfewE
sg ¥, ey fdeeon & @ Iy e
Taforels s/g T 371 dieear PRmEe 0.7 V
gl faegd urT I, +1p, & #AT &

r & o
1kQ Ini Iny
-1 D, D,
10V = Vo
J_ 0
1. 18.6 mA 2. 9.3mA
3. 13.95mA 4, 14.65 mA

In the circuit below, D; andD, are two
silicon diodes with the same characteristics.

If the forward voltage drop of a silicon diode is
0.7 V, then the value of the currentI; + Ip_ is

I

1kQ Ip) Ipa
lov_— : ’ Vo
_L O
1. 18.6 mA 2. 9.3mA
3. 13.95mA 4, 14.65 mA

fF a9y & D-3eic-uce iR 81 Qs
Q. QAT Q,, &, o & T & gamar arar
g, foeta fomr arar g

LsB

Qo| Ql|

Q

gV °
gV °
gV °

hdl

U
U
U
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65.

65.

CLK fader @ &) 93 &g TUe & fav
HAR Q:QQiQ & & = arell gfaamemy
E&aT deodr gl I A9 0000 W
yearafad fRar Srar g, A gHed
TEAI3T &1 T 3HJhA ST 30 3T HY

ARG

1. 3210

2. 1,3,7,14,12,8

3. 1,3,7,15, 12, 14,0
4. 1,3,7,15,14,12,8,0

The circuit below comprises of D-flip flops.
The output is taken from Qs, Q, Q; and Qo,
as shown in the figure.

LsB

Qo l @,

Q"l MsB
D Q D Q4 D Q-J

>CLR >CLR >(1R >Cmf
shahdl
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The binary number given by the string
Q:Q.Q1Qo changes for every clock pulse that
is applied to the CLK input. If the output is
initialized at 0000, then the corresponding
sequence of decimal numbers that repeats
itself, is

1. 3,210

2. 1,3,7,14,12,8

3. 1,3,7,15, 12,14,0

4. 1,3,7,15,14,12,8,0
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T== CaRT Hefd §, S8T a duT b
mw%|wmﬁ,aa:mas‘r
JTerdd: URa e & T, M & wereT
H T o 9Rade 3ifea frar am A 6
T2 g8 M T & e @1 &7 9aurdr m
g dur 3Te FuRor & 3AREIar smEl a

¥ fefRor & yfAfRadar &
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Two physical quantities T and M are related

2T M+

by the equation T = — , Where a and b
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are constant parameters. The variation of T
as a function of M was recorded in an
experiment to determine the value of a
graphically. Let m be the slope of the
straight line when T2 is plotted vs M, and
dm be the uncertainty in determining it. The
uncertainty in determining a is

b 56 2 a(3)

3 () =G

& IRA F gF AR Fr FagaNed §
10 9fd AR afe smufaa 3nafa sor
AT Seafoid gelorerat & 3eqard 1:10 8, ar
CACHS

1. 10 fASX 2.
3. 1072 fAER 4.

107 fASR
102 fASR
The sensitivity of a hot cathode pressure

gauge is 10 mbar . If the ratio between the
numbers of the impinging charged particles

to emitted electrons is 1:10, then the
pressure is

1. 10 mbar 2. 10~ mbar

3. 1072 mbar 4. 102 mbar

FaleA F&AE L, S, ] T m; gFd TH
ITEAT fT FT HT AATT TEATYT g
]:uB

Hz = ](]+1)((L D+g(s-1)

Sfel B o] fham a1 dehr &F &, gs
TIhUT & fAT g-IUNh & dAUT pp/h = 1.4
MHz-G? &R #A%es &, S8l h Tole
PlHCC gl 1G & Taha & W =0,
L=13u m =1 AT H IRERar &
faFuTasT oemerer &

1. 10 MHz 2.
3. 5 MHz 4.

1.4 MHz
2.8 MHz

The Zeeman shift of the energy of a state
with quantum numbers L, S, / and m; is

myugB
H =30y (L D) + 9548 )

where B is the applied magnetic field, gs is
the g-factor for the spin and ugp/h = 1.4
MHz-G ™, where h is the Planck constant.
The approximate frequency shift of the
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§=0, L=1 and m; =1 state, at a
magnetic field of 1 G, is
1. 10 MHz 2.

3. 5 MHz 4.

1.4 MHz
2.8 MHz

U HAT SEh & A ¥esl TRE & T FT
iy 22 cm gt 33 cm ™t 9y S
A fF LS oA Al dUr ofs @
e [(Afe, g E() —E(J —1) = 4],
STET A T W ¥, TGN TgF AT Re
aftla 21 5@ a5 1 9E Hhad @

1. 3Po,1,2 2. 3F2,3,4

3. *Gius 4. °Diza

The separations between the adjacent levels
of a normal multiplet are found to be 22
cm™ and 33 cm™. Assume that the multiplet
is described well by the L-S coupling scheme
and the Lande’s interval rule, namely
E(J)—E(J—1)=A], where A is a

constant. The term notations for this
multiplet is

1. 3I:,O,l,Z 2 3F2y3y4

3. 3Ggy4y5 4, 3D1,2,3

ofe gSgIee WA H 2 Py, AU 2 Py
T T GEH T faaresT 0.4 cm g, @
Li%* & ara Qures R o9srT

1. 12cm* 2. 10.8cm™

3. 324cmt 4. 36.8cm™

If the fine structure splitting between the
2%P3, and 2%Py, levels in the hydrogen atom
is 0.4 cm™, the corresponding splitting in
Li%* will approximately be

1. 12cm* 2.
3. 324cm* 4.

10.8cm™
36.8cm™

THfess MnO & NaCl arelr Tx@=T gl §l
120K W 3HA UH Hdeshrd  F
iciellgdashd HhAUT g1 120 K& & wh
The [111] TFAAT W YTHUT FATK 8§,
W el [111] FAT T Feshor gfa-
AR gl afg Jreed 3R, d T d' F,
HHAA:  MnO & HHAUT dT & aArd Jodr
3R, fAURor 87 =gl FhoTe HT 3uET
forar Smar §, ar
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1. d=d'/2
3. d=2d

2. d=d'/\2
4. d=+/2d'

A crystal of MnO has NaCl structure. It has
a paramagnetic to anti-ferromagnetic
transition at 120K. Below 120 K, the spins
within a single [111] plane are parallel but
the spins in adjacent [111] planes are anti-
parallel. If neutron scattering is used to
determine the lattice constants, respectively,
d and d’, below and above the transition
temperature of MnO then

1. d=d'/2 2. d=d'/\2
3. d=2d 4. d=+/2d

d9S | & UH gdfdsd AddR @, STl
IR a & A N WA & T fadg
STelh & ®F H, GledAdied fhdT ST &l
Ife Srers 7 soleerEr & aReuor E(k) =
E, — 2t coska & f&ar Jram §, S&r E, aor
t 3R §, A AAAR & 3T IFTATHT FH

Telcd 39 YR gRafdd giar §
1. N3 |2 2 (ﬂ)2 ~1
' E-E, ' 2t
3 |[E—Eq N
3 N \I t2 4 (2t)2—(E—Eo)?
A metallic nanowire of length [is

approximated as a one-dimensional lattice of
N atoms with lattice spacing a. If the
dispersion of electrons in the lattice is given
as E(k) = Ey — 2tcos ka, where E, and t
are constants,, then the density of states
inside the nanowire depends on E as

1oN3 2
' E-E,

3 |E—Eqg N
3 N\] t V(@2 —(E-E,)?

TETS £ T WIS wF Uk gRAfAHT Ty,
58 389 @ifds v IR e &F B
AT T S §, R fER| gfd s
TPl A dgH  H FEAT n=
klg|B/(2nh) & ® H AfFcasa & ar
Hhdl §, &7 k Th U aedids T&AT &
JAT g dTgsh AL g1 o BT UioRIeehdr
Pry &

E-E\?
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2nhk |4 2nh |w
1. — 2. — |—=

q? w kqZ24/ 1

2mh 2mhk
3. — 4,

kq? q?

Consider a two-dimensional material of
length ¢ and width w subjected to a constant
magnetic field B applied perpendicular to it.
The number of charge carriers per unit area
may be expressed as n = k|q|B/(2rh),
where k is a positive real number and q is
the carrier charge. Then the Hall resistivity

Pxy 1S

2mhk | ¢ 2mh  |w
1. — 2. — |-

q? w kg2 1

2mh 2mhk
3. = 4,

kq? q?

Tehol HUT I ITATT H FAETAAS  SINi
HUR JAT YA 3cdford Iaedsit & fav
gashu-aReE faade §
1. (1/2)~dar(3/2)”
2. (5/2)taum(7/2)*
3. (3/2)*dur(5/2)*
4. (3/2)-aur(5/2)"

The spin-parity assignments for the ground
and first excited states of the isotope 32Ni, in
the single particle shell model, are

1. (1/2)”and (3/2)~

2. (5/2)*and (7/2)*

3. (3/2)*and (5/2)*

4. (3/2)"and (5/2)"
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Arfers 235U 1 gUE auTATGT @I GUH
3cdfod 3aEar Y Foll, YR JHaEAT &
FH 45 keV gl &A™ 3cdford raear &r

Fal (keV #)E
1. 150 2. 120
3. 90 4. 60

The first excited state of the rotational
spectrum of the nucleus 238U has an energy
45 keV above the ground state. The energy
of the second excited state (in keV) is

1. 150 2. 120

3. 90 4. 60

5T 9fsham3t F $iT-T1 Yad AT hdl
CART 3TAd w6 §, W gl 3edieishd]
@ HFA &7

1. K°+n°>K+nt+nm~

2. p+n->d+p+p

3. A++K0—)p+n

4., p+ At ->n+ ATt

Which of the following processes is not
allowed by the strong interaction but is
allowed by the weak interaction?

1. KO4n®>K°+nt+m~

2. p+tn->d+p+p

3. A"+K°>p+n

4, p+At > n+ AT
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