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" \PART 'A’

T Yool GF T Al A g8 G g1 i
38 Ucdl @ Tl Uehll H @1 I df dg
ST fewan?

1. & 2. rol-al

3. @t 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

Ag® R g el R F v Hi gl 27 e
gl JgF R ¥ IR AT 3 A Jar B
s 5 fRelE. qur 7 feseva. & gt &
ToleTl IS FLd & B?ﬁ%ﬁmqgaﬁa:m
T dlert A @ SRR W fAedr g1 Ag®
R g 3feU MR & & gl fehder
2(F R il AeR Tk W @1 7 TudT §)
1. 12.5 fprat 2. 225 sy

3. 4.5 fpet 4. 135 fHeY

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 Mer G fEdhr Bsar b, gar & g &
JUT 3T TAUTHAA 3HeAsh Mol 39 W 59
W e[ Sd § & el F AT WER
AR g1afg grer & s B3 a (b < a)
F TH FloUeld dold H RT & aF G &
THIT el T AT §

1. 2b/a

2. 4b%/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+Db) 4. 8b’a’

g egigd A, B, C, D, dur E T didd &
3 Rg d6 ¢ & Caex & g afg Do
& Rl e Y W g IR &7 & &7 a
IfFd BAaWE & S § af s & &
FIT-TT FUT Tad g7

1. ES Y W & dhar B

2. Ecrfget Y 9 & TohaT gl

3. A Ry X A & TR Bl

4, Adeg Bar D & gsIEY 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. Ais always a neighbour of B or D

faeardat & v @Hg H 30% dhad fohee,
20% Fael Ppesiel TUT 10% el aEhe arel
gerd g1 20% faeardt Gesior vd fohehe gl
Tod § aur 15% et I dfdr Tg
e QA Terd 8, 10% facamlt pedle Ta
JEHe did alal Wod &l 15 Aeardt #1$
T A Weld § S9fh 5% et et Qo
Qod ¢ T et v dear = g2

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?



2. 250
4. 400

1. 300
3. 350

8ay &I g & WA A I Furg Rfeed
WA & T v faurer gar # e oI
gie geT & oo i &X 2 WA/ ag g ar 5
¥ geara Hiel A9 qataedar & fraeh 3R
3= gram?

1. 5 3R 3=

2. 09+ 3k =i

3. 10 ¥+ 3R =

4. 8H#A AR F=

When Ramesh was at the age of 8 years, he
hammered a nail into a large tree to mark his
height. If the tree grows 2 cm/year, how much
higher would the nail be after 5 years?

1. 5cm higher

2. 0 cm higher

3. 10 cm higher

4. 8 cm higher

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

10.

i

B SR on
[ lost

C FEEETaT

10 20 30 40 50 60 70 80 90100110120130140 150
Number of seats

IR ¥ T Ty =y #§ IR aeefas gt
A, B, Caur D garr Sirdr a1$ Hiet &1 gafar
AT B A S HIe & @A A RE g
o gaife e S

1. A 2. B

3. C 4, D

O i 5 % P e R P S |

I o e e s o M on
[ lost

C e |

D M |

10 20 30 40 50 60 70 80 90100 110120130140 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
T HAT UdS ST gSgiaeiiRey 3 &

BT # 38 HGR T HT T 0T A A
IRAT §| FTH AE S Gl I pHE

1. SETeTT I 2. oIITeaT ATl
3. 9¢ STt § 4. €T ST §

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

1. approximately doubled

2. approximately halved

3. increased

4. reduced

gidfAsic 70 R USehel dlel Ueh HHRT
Fd & TGT U g Th foad & ofarser
fohdell el JERAT &, I g&T &I I,
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Yot &7 eafay 3 110cc o HR e -
# 70cc &7 05}
1. 7150 @frex 2. 4000 &frex
3. 28000 @irex 4. 11100 efrex
. Approximately how much blood flows per day >
through a normal human heart beating 70 1
0 /2 T

times per minute, having a relaxed volume of /2 o
110 cc and compressed volume of 70 cc?
1. 7150 litres 2. 4000 litres 40-5
3. 28000 litres 4. 11100 litres '
. 3G quTHATeT @ GgFd W, 3 e HEN .
drel el I TEAT Tdsd TaH Ul e
H 7 T FH Th Told & ofhed o@NAR ar
oleT &7 gl o5
1. 2205 2. 3780 0 /2 ™ w2 o
3. 2730 4. 3360
12. Which one of the following graphs represents
. The number of three English letter words, f(x) = sinx cosx?
having at least one consonant, but not having
two consecutive consonants, is L T
1. 2205 2. 3780 ' \
3. 2730 4. 3360 05 \
0 \
LA T I erEl # 9 FlA-Ar e \
f(x) = sinx cosx & gfaf=ifca aar §? 00 \
1 T T -1
1. 0 /2 T 3n/2 2n
05
05
0 2,
-0.5
0
A . . L
0 /2 n 3n/2 27
05 05 :
2. 0 n/2 n 3n/2 2
1
3.
0
’05 _05 |
0 /2 T 3n/2 2n
1
0 /2 T

3n/2 2n



13.

13.

14.

14.

15.

05

o

-0.5

0 /2 n 3n/2 2n

AT 3IdeT & &l 39 9T, AJUT B T
g a9 g g H gl gid A TE Al S
arsq g Siafeh 9ol B T HleT 6 gar gl
T st 7 & P @@ 2

1. el A, IR B I o §

2. T B, TRIT A ¥ 7Y B

3. g I & AR TATT §|

4, AT T T & AR & T TR IR

gegAe fAuRa 6 el ST ded |

There are two gas parcels of equal volume, A

and B at the same temperature and pressure.

Parcel A is one mole of water vapour, while

parcel B is one mole of dry air. Which of the

following is TRUE?

1. Parcel A is heavier then Parcel B

2. Parcel B is heavier than Parcel A

3. Both parcels are equally heavy

4. Without temperature and pressure data,
their relative masses cannot be determined

e TEasit # g & &1 gdarcAs
A 3H FEAT & foshean §?

1. 0.33 2. 0.99

3. 0.89 4. 0.10

For which of the following numbers is its
positive square root closest to the number
itself?
1. 0.33
3. 0.89

2. 099
4. 0.10

& IS ITHA H 3T Tl TARI?

B e L7\

3.@ 4.@
2 2

15. Find the next pattern in the following
sequence:

B e L7\

3.@ 4.@
28 2

16. $foT a 1 U ©lel a9 DRQP, Ush A §ol
grel 93 391 ABCD & T @it & #|

> B>

>

R
D C
p—Q

A B

gfe  Aa =3 § @ wqgst PBRQ § @
ABCD & &1athell &I 3e[dTd T &7?

1. 2/9 2. 1/6
3. 1/3 4. 27

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



17.

17.

18.

18.

D C

P Q

A B

What is the ratio of the area of the

quadrilateral PBRQ to that of the square
ABCD, given Ala =3?
1. 2/9
3. 13

2. 1/6
4. 2[7

T 100 AY. &« 913 el & T W dR &
STl & =Y S &1 I TH & e rs
FeATtR o 1 e JUr FEd @ 45° W g
#ET 1 #ex §) 3T AR I SIel H FHel
8ol fohdaT glem?
1. 200 #?

3. 400 #Y?

2. 241.4#?
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?

Rl Fuer & TEw H Ea daEare
%8000/- g1 Teh A dlhlEGR T Teh oI Jaeh
A sheer: T5000/- T 20000/ F add W
fogera fohar siar g1 afe 75 3aa dereare
APER Hr daearg & T4000/- 31& § dr
T T ol FEIT 379 fheer grafr?

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

19.

19.

20.

20.

U HAITG FAASTFR & HT fieT s[em3i &
IR e Rz waer 2, 4, 8 g $ir afa
T 3=t &1 Rfzar & g afa &

1. 2 fretyer

2. = fpatret

3. 2 et

4. 4 frsevE

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, 274 km/hr
2. % km/hr

3. % km/hr
4. 4 km/hr

el g #T n ikt & 20% e W A
gllear g1 B & 9@ gEds 30% T W
fAerch 81 n1 @8 wgeTad A AT A
Sod & o9 o9 @ & B g@rT T
IS YEHT A HEA A IR WL TS
ETHT hI TEAT F T TS g2

o 00~

L
2.
3.
4. S9 d& & qEdw #1 3fhd Hqed A
€, 39 YT &I §ol el [hAT ST AhdTl

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.



21.

21.

22.

22.

23.

HIT \PART 'B'
A 5 A tF FewAolm 3 x 3 3eTE R,

e Tan waAer afeelt d@ b dur ¢ ganr
fafese &1 & &, u, vawr w 37 afger
fAfése o & S (A7) & Hard FqeT A
g &1 et ufaset & & s a@d §

1. @-d=0, @-b=0 u-¢=1
2. 4-d=0, #@-b=1 uU-¢=0
3. @-d=1 u-b=0 u-¢=0
4. T-d=0 #-b=0, ©-é=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, i, ¥ and
w denote the wvectors that form the
corresponding columns of (47)~1. Which of
the following is true?

1. @-d=0, u-b=0, #-¢=1
2. %-d=0, #-b=1 #-¢=0
3. #-d=1, #-b=0 #-Z=0
4, %-d=0, @-b=0 ©-Z=0

grEdfas Bl f(x) = 1/(x% + 4) W [Fan|

x=0 & G H f(x) F TR TEOT

fFaRa gar g

1. x & |l #7T & AT

2. x=+2 & @aM, x & 3= T
AR & fow

3. Ud-2<x<2#

4, x>2d9 x< -2 & foT

Consider the real function

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

1. forall values of x

2. for all values of x except x = +2

3. intheregion -2 < x < 2

4. forx>2andx < -2

HTegg FHFIOT
1 1 1\ s 0
(12 3><y>=<0>
2 b 2c/ \z 0
W Al & Fdes g & Jfiedad & o

IS YT HaTd FEHAAhA & (Teh e
) &

23.

24,

24,

25.

25.

1
b=2c dAAT (x,y,2) —\/—3(1,—2, 1)

_ _ L _
c=2b duar (x,y,z)—\/g(l,l, 2)
c=b+1 @ (x,y,z)z%(Z,—l,—l)
b=c+1 ad (x,y,z) =%(1,—2,1)

> 0w e

Consider the matrix equation

2 2)6)-()

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) = 75(1'—2' 1)

2. c=2band (x,y,2) = 713(1, 1,-2)
3. ¢c=b+1 and (x,y,z)z%(Z,—l,—l)
4, b=c+1 and (x,y,z)z%(l,—Z,l)

R gfdsy  y(0) =0 IFd  3Mdehd
FHEOr 2 4 ay = 72t WX R A gy (1)
HT AT FATCROTY (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 = e with the initial condition

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

of the solution y(t) is
1

1 2 _1
(s+a)(s+b) ' b(s+a)

1 4. e~@—eb
a(s+b) b—-a

Ush &9 Y&ish ¥ el ThTATT fa 03¢ d
afaeler ok @i w9 & 3T Pud g A
¥ @ & 3iex Tud g@ld g B o T
1T Hahd (3T feem &) afasher gar &1
Ife @ & H9acel O 1.5 8, o JaTsh

Hahd Fr a1fd 1 A F qrREm

1. 0.67c 2. 0.81c
3. 0.97¢ 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 0.3c with respect to an
external observer. If the refractive index of



26.

26.

27.

the slab is 1.5, then the observer will measure
the speed of the signal as

1. 0.67c 2. 0.81c

3. 0.97¢ 4. ¢

Ueh THTHATT FEATeR S H, fS@sr g
3d th Te AR & S fohar s g oaur
HU U YU fO¥ed @, =¥adA V@
U THUAET 3 amEgEaedr & gl O
FI gooh U caAT ST ¢ 3R o ™r Jrar
gl & 5 I FeAT F e e §oawr
Soiel YT e quiaar faegaieh g1 It
Sofel T IIEYRIC &TThel A &, QAEET
foeg & @99 e & g aee &
FIUiT IRARAT &

1. /5gA/(3V) 2. JagA/(3V)
3. Z,/gA/V 4. J7gA/(BV)

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. J594/(3V) 2. JagA/@3V)

5
3. 5,/gA/V 4. J7gA/(5V)
T R &R T & ¥ & I gIAART 6

&g & g sl afd —w2 & Ty xy Ad
& TAR T TAJA H geddAd m f TH
af T & T 79d § G B e R
H AT T §)| O 39 @ fondy of feem &
faeanfa &= & fov Hqad B

N

>

27.

28.

ool x-for F SR @aRd gl §, ca0Ta > 0
& WYl ®R & ey wA #H afher &
GTHATT Fg & s & v [T wyat
F O Fia-ar @ 82

1. #AF x duT z A aRafda g gl

2. ATy aur z Fdaew aRafda g &1

3. AT x AT y fAdens gRafda g &1

4. s At Aensw aRafda g &1

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.

Z

S

.

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?

1. only the x and the z coordinates change

2. only the y and the z coordinates change

3. only the x and the y coordinates change

4. all the three coordinates change

39 ASHheT F TTA 80 kg Tofe I@A aTelr
U o difael, afd 10 mis & dsof
AN G TH A, ST t=0 foIm SIar &, #
Ig Usa T §¢ X odl gl i AR avor
I9 & FROT 3EH A v(t)=10/(1+3—t0)
mis, SgT t ¥. H AT AT g, & & H
gRafda gidr &1 S a1fa 8 m/s, d& R ST
g o 98 T @ 93 T YE W A g,
afe afd 3R I W osg A afg #

388 @9 $I A arelt Joft 1 fAqe 7 ¥

1. 4K 2. 8Kl
3. 16 kI 4. 32 Kk



28.

29.

29.

30.

30.

31.

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. 8K

3. 16 kJ 4. 32 kJ

cladm wife W@s  gwa wHEor

d’y | dy _
x +dx+xy—0 &

Id: TadT ara ol gall 7 J&T §:
1. 0 (38 T F1 g Aol g 78 8)
2. 1
3. 2
4, 3
The number of linearly independent power
series solutions, around x = 0, of the second
order linear differential equation

d’y dy P
XE-FE-F Xy —0, IS
1. 0 (this equation does not have a power

series solution)

2. 1
3. 2
4. 3

A & x T T T AT GHRe § Tar
p 3THI TYIH HIAM HhReh ¢ AR @ATH
$p2+ﬂx2,ip2+yx2],3|ﬁ p AUl y I

g, W ¢ IR
1. y=§8 2. y=28
3. y=+2p 4. 2y=p

Let x denote the position operator and p the
canonically conjugate momentum operator of
a particle. The commutator
1 1
%pz + fx? ’;pz +yx2],
where 8 and y are constants, is zero if
1. y=8 2. y=2B8
3. y=+2p 4. 2y=p

xy GAAST H W T TH IAd  HHUThd
grefeh WRd & 3 (0,0,d) T2T (0,0, 2d) W

10

31.

32.

32.

33.

AU AT A +3Q TAT -Q W o g1 foig
(0,0,2), ST&T z>d & 39 QA Feard@ &r

faegaedfas fasra glam oererar
1 d? 2 1 2d
ameg z3 ' 4mey z2
1 3d 4 1 d?
4meg z2 ' 4meg z3

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? 1 2d

’ 4-71'602_3 Q 2. 47'[602_2 Q
1 3d 1 d?
3. amey 22 Q 4. " amey 23 Q

T AR Ueied TRT 1 gefewai &

d & (gaT) HeRTaT # WRrdegd Yard ¥ o

Th AT gohgl HNRIhd: GAST ST

1. &R @ Sier 98 @r I

2. uefeantt & & & IRT T SwL
trhel f&T ST

3. Ucfeahrstt & o & IR & 3iex diar
SRR T 3T A e 61 ot

4, Ucfeardli & &g & &F H TS glolalr
arfareirerar fosarfea 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

qFd RN (RdeGdihe,) A faegd &7
E= kE, cos q(x — ct) & arr Th
fegegeshi et s g @y Afed

(fd SHE &THe) ST 4x +3y =0 F FAK
& FHTE B IR Hr §, gl



33.

34.

34.

35.

35.

11

4

1. EeocEg 2. &y CcE?

16
= goc EZ

1 2
. =&cCE 4,
3 2 0 ko 25

An electromagnetic wave is travelling in free

space (of permittivity &,) with electric field 36.

E= kE, cos q(x — ct).
The average power (per unit area) crossing
planes parallel to 4x + 3y = 0 will be

4
1 < ec EZ 2. &y CcE?
16

= goc E2

3. LeycE? 4. —2

2

Tsh WA ACIH (WAeGdih € = 4eg, u =
Wo) & 3 A Th FAAS TAGdahd o,

3% &A1 & @Y H AT z=0 W HUfdd 36.

BT B ATETH A YahT &7 ¢

H = jH, cos(wt — kx — kv/3z), JT& o T k
U AR gl dfdadel dur FA9ddel HIOT §
ShAR:

1. 45° YT 60° 2.
3. 30°TAT60° 4,

30° 4T 90°
60° 4T 90°

A plane electromagnetic wave from within a
dielectric medium (with € = 4€, and u = pg)

is incident on its boundary with air, at z = 0. 37.

The magnetic field in the medium is
H = jH, cos(wt — kx — k\/§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°

Bfaa & & Fo1 1 gEAERNST AT Bele
Y(r,0,9) = 8;36_’/2“,3[3T a>0 T&h AW g,
O fer Ser g1 3eaH & wikisasd g aur

3EIH A G A I ¢

[3M9 [ " dxx"e™ =n! & YA A Hehd §]
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,6,¢) =

ﬁe‘”za, where a > 0 is a constant. The

37.

ratio of the most probable distance from the
origin to the mean distance from the origin, is.

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

FIUT IREIRAT w  dTell Ueh ThHidHT ATl
g aloieh 1 AT WG AT t =0
W, [p(0) = 5[10) + [2)], ST |0) AT |2)
A JHHAIIRT HUR TUT g Sediold
el §, A for S ¥ 98 weaH qHg
t A are 3rawr afewr (o), [¢(O0) |

difs®s §, §
1. 7n/2w 2. 2n/w
3. w/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))=
v—%[|0)+|2)], 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 [y (0)), is

1. /2w 2. 2n/w

3. mw/w 4, 4n/w

s QAT & U FaieHd OF & G99 @iAse #
THTAThd AT Holel & <I>(P)=ﬁ:3'3;r

a dUT B I gl 3Fh TAT I AGA H
ifafRaaar ax g

ha ha

1. — 2. —

VT 2 VT 5

h T ha

S Y iE
The normalized wavefunction in the
momentum space of a particle in one

dimension is ¢ (p) = ﬁ , Where  and 8

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

1. nf;z—a 2 nf;s—a
h T ha
R N



38.

38.

39.

39.

Teh n-fde 3hg-31789 aRacieh &1 qoT 3T
dieedr V &1 38H 9 ST ahaidrel [ade gl

1. V/(2"-1) 2. V/2"+1)
3. v/ 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/@"+1)
4. V/n

GSTATT my & Uh HAW & FAW HW k,
FAGT W M GIHATT I g, Th gloldd
& Hader T H 3ifhd e AN
e frar arar giafe waer ffdes
GegAE & fow e Srar g, ar aRkome &
& g arelT 3w g

1. 2.
T2 T2

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

The spring constant k, of a spring of mass m,
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.
1 T%

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

40.

40.

41.

41.

42.

25° {. 9T YETelel dleedl 10 V Johd Teh Sieik
SRS H Yol A UM YTl dlecdl

0.07% 9fa. . &1 125°W. W 37 FeW SIS
#HT vl dleedr &

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

cfafaw # yawevr - A BEEE &
A @1 gReoT TEY § E = Av|k|, STETE §
Fal, k § a1 FRY, duv TH =R §
foedr faar aifa & g1 It e a9 W
HHT FoAT €y, &, A UfT SHS &FTH HUN H

& §
1. €p/ (4mvh) 2. ep/(6m*v3h?)
2. meX?/(3v3 rd) 4. €2/(2mv?h?)

The dispersion relation of a gas of spin—%

fermions in two dimensions is E = Av|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. €p/ (4mvh) 2. e3/(6m?v3h?)

2. mer’?/(3v3 h?) 4, €2/(2mv?h?)
T FSHAAST dF & 3NdRe Fal 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 JUdy
HaFhd ¢, a Ig T aar & T

Lo o
' aS V,N 7)% S,N
ou ou
SN S,u




42,

43.

43.

ou 10U
3. pY -—_1u
oT SN T oV S,u
a aT
4. Bl =

65|V,N - W SN

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

ap oT

1. - 2T
aS V,N ov SN
ou au

2. p==| =S
oT SN av S,
ou 10U

3, pdY| -—_1
oT S,N T oV S,u

a aT
4. 2 =

S V.N - E SN

A V H, AARe& FoT U &, N FOT &
S T NG HT gEAEEABT drowEdr
QU,V,N) = (V — Nb)V (%)W2 ¥ fe=r S
€, (S8l a TUT b ol 3R §)| 3dh & P,
A V JUT a9 T 39 YR g&fad &:

1. (P+%)(V—Nb)=NkBT

2. (P - 3—’2”) (V — Nb) = Nk, 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
Q(U,V,N) = (V — Nb)V (%)
(where a and b are positive constants). Its
pressure P, volume V and temperature T, are
related by

1. (P + %) (V — Nb) = NkgT
2. (P - 3—’!) (V — Nb) = NkT

3. PV =NkyT
4. P(V = Nb) = NkgT
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44,

44,

45.

a9 T W, TH JARH H, FfvEr & @
AEAEET A I@d, FAUTHAW AR &
4, T8 dF W TR 93F A F
YR 3EEAT |0) TAT Teh Scdfold 37TEAT 1)
W @l T FEAEEAT ISR HAT: P,
aur P, g1 Mgl H alAl et & &
HHAUT FHRIOT Wl Tk JAfd &, A &K
WICET I AT FE&AT n gl AW B W,
JAT W,_,, ST GXAUIAS Tha0 |0) - |1)
qAT (1) - |0) § HIA 3Megg agar & T gl
qEgEEdT H T gHeo A # HiA-ar
< gram?

1. PynWy, = P, Wi

2. PoWy,y = PinW,_,

3. PonWysy = PLWio— PLnW,_,

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 Py, 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. PynWy, = Py Wi

2. P0WO_)1 = Pan1_)0
3. POnW0_>1=P1W1_,O_P1nW1_)O
4. PonWyy = Py Wi+ PinWi,

T a9y #F dlecd™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 8l



45.

46.

g1 A @ 4 oo oY o o W & R

1
2.
3.
4

99 3T ¥ ger &
U 3T F Gell &
ForFer SfeRius et ¢l
g gfeRius gor gl

In the circuit below the voltages Vg and Vi
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.

2
3.
4

base is open internally
emitter is open internally
collector resistor is open
base resistor is open

HIT \PART 'C'

W{I}T?—rﬁﬂa V =ar® @ r 3Adeor
q¥FT § dU a>0 UH W §, &anl
3AThT HIA U & Teh Foud & a1
H ot afg 0@ Foit &1 e dF IRTe
HFEIEET T ggd AT, AR S AT
Fol Foll T AT &

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

1/3
2/3
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46.

47.

47.

48.

48.

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

Uh FAScard Al S H 3ThIA & Th &7 H
g wfeer RAwa 4 =azi ¥ fm Smar §
(ST8T a Tsh 3TeR §) duT 3feer fasra =7 Bl
S ¥ O, Th Ascarg AT vi & AT
afdeflir T UeTeh GarT dW oWl dTel
faegca aur dehg &iF g, waAen [foe

N 1
Ay= Ny &l
1. O duT yaj 2. —vak dAT yai

3.  vyak dUT vyaj 4. vyak IdAT 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
J1-v2%/c? ]
1. 0 and yaj 2. —vak and yai
3. wvyak and vyaj 4. vyak and yaj

faegd 3maer g, gFd v &g FT & IRA
WA S, A fegd 3Imaer g, FT TH q@d
foig #or oifdsh gl | W x-378T & FAR
AT v & Ty Afaefer gar g1 g, & HROT
g @ 3a fhar Saren  fdegades
I, S 31 QeAl & & HT gl FgAdA §,
Ee H oy =——— ¥

V1-v2/c?
1 1 q1 q2
" 4mey yl?
2 1 vai1q;
" 4me, 12
1 v4142 v?
3 dram ()0
4mey 12 c2

1 v?
a. 41 92 (1 + _)
4mey yl? c2

In the rest frame S; of a point particle with
electric charge g,, another point particle



49.

49.

50.

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 = e ]
1 1 q1 92
' 4mey ylI?
2 1 Y4192
' 4ame, 12

1 7419 v?
3. amey 12 <1+c_2)

1 @ v
4. 4amey yI? (1+cz)

Bsal o 1 Th FeaPR fAeIdurT ags
I, Ueh YR faegaunT & afgd Hdr
gl urer & kg H oue IR faggd A
W STl &1 9T & g @ FEAR, gl d
W faegca qur gy & HHAT: E qAT B

AT &
1. ELB 2. E=0
3. V(E-B)=0 4. V-(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
ST UF & ARl T 0.1 MeV & &l
#T Uk fhorder wRIfoTa eIt §,  30° @
U ool AEAYS AT Far Sar &1 o9
fooTget &1 oit aRafdd & Sl &, JfErd
el faFA9eT 60° ¥ F§ ARG g4 & AT
s-TRIT ehIolel G & U1 3TIuEUehe
Folt & AT qRafcd =gl giar, fhorgst &

FaT &
1. 0.4 MeV 2. 0.3 MeV
3. 0.2 MeV 4. 0.15 MeV

4 V- (ExB)=0
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50.

51.

51.

52.

52.

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

THE SU(2), & U 3aad U(p) & aR &
fa=m, S87 o WHE & IEdl A § HS TH
€ Teh Y] U ¢ - ¢ + 5 & I,
ag 9Rafda gar & W@ Up) - Ulp) +
SU(p) = (1 + X(8p))U(p). 8¢ HI e dew
eI X(5¢) I HE Blell TG

1. woreAs [AfRga 2. arafaw gafaga
3. BE 4. wfagfadr

Consider an element U(g) of the group
SU(2), where ¢ is any one of the parameters
of the group. Under an infinitesimal change
@ = ¢ + 6o, it changes as

U(p) » U(p) +6U(p) = 1+ X(6p))U(p).
To order &¢, the matrix X(d¢) should
always be

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

RS gfdee y(0) =0 JFd 3fashel
Wdfl—ff)zaxzaﬁﬁmmﬁﬁré?
39T ¥ go fRar Srar g1 3 yp(x)
JATAY § & dIT FA oS & n IO &
UITd HEATCHS &l yy(x) &, ar 3mafaes

(N -yE()) S 3eqara & §
¢ yE(x) 2
1. 1/n? 2. 1/n8
3. 1/n* 4. 1/n

The differential equation di’l—;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 |G¥@=YE@)| s hronortional to
yE(x)




53.

53.

54,

54.
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1. 1/n? 2.
3. 1/n* 4.

1/n3
1/n

AT [ ™ dx & UR@elT H FHeE
af & 3739 & A & AT AdawT [0,1]
F FA daTs & n ARN F faa e
ST &l n & SgAdH A FEs fav

aRUTH JUTEY 8, &
1. 2 2. 3
3. 4 4, oS}

The interval [0,1] is divided into n parts of
equal length to calculate the integral

foleiz’“‘dx using the trapezoidal rule. The

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

3. 4 4, oo

IS ICa EIE‘ET P,(t) FT S BT G(t,x) &

G(tx) = == ox"h(0), lxl <1
F T I fr) Hr oRaTr gHEGA

AR [ f(xdx' = xG(1,x) T & S
g, ar 3gHr fAcafFa 0 T ST Tl &

o)

n+m 1
nm=0

2. Z X" mp (1P, (1)
nm=0

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

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

G(t,x) =

for |x| < 1.

55.

[ee)

1. Z XMMp (1)P. (%)

nm=0

(00)

2. Z X™Mp ()P, (1)

n,m=0

oo

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

n,m=0

(00)

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

nm=0

e Er & [@a V(x) = —k%xt 4+ w2x?2 H
T HUT Afafer §, S@T k 9T w 3R gl
IIa¥dT FATE H 36 dF & J9UT H ASSIH
guisT a1 gohl & & HidA-AT FT g2

1.

\——/
2

—\




@ |

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?

a

==
=\

\V/

((b

\/
®
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56.

56.

57.

57.

58.

ae fr el e a7 & carddgd
g aur @3 (x,p) &1 IR A W
X,P), X=x%sinh(fp) da P=
xY cosh(Bp) & aRART fFT S §, ST&r
a,f dT y W § o 38h Ts faRed
TIROT g & v gfaee &

1. azziB(B+1)?—r€1Ty=%(B—1)
2. B

3. az%(ﬁ—l)?—ﬁﬂyz%(ﬁ+1)
4

1 1
Z(OH_D aqr y = E(a—l)

B = %(a—l) aar y = i(a+1)

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, f and y are constants, then the conditions
for it to be a canonical transformation, are

1. a=2—16(B+1)andy=2—16(B—1)
2. Bzz—ly(oc+1) andyzz—la(oc—l)
3. a=$(5—1) andy=$(ﬂ+1)
4, ﬁ=%(a—1) and y = —(a+1)

e JETese Fol T, E =0,+e, god
Ush Hgd oF A9 T W gl €= 2k,T & faw
Foll E =0 dlel 3a€AT # dF H u=od H

aTRhdT &

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,%¢, 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 TAT e Jod 1 IATHE Fofl TR
a9 T W N AR SO ganT
fafa &1 RRufafssd @ifeashr & saamr
e, T B AT AR Fof B
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59.

59.

60.

Ne/(1 + e/ksT)
Ne/(1 — e/ksT)
NEe_E/kBT

3

~NkgT

Howon PR

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)

Ne/(1 — e/ksT)

NEe_E/kBT

>NkpT

> wnn

A7t Ruy & D, dur D, a1 RAfaH
ss §, e fAderot & @y I v
fafores srg & 3191 aleear fARm@Ee 0.7 v
g dr fdegd 4R I + 1, & & ¢

® ® ’5)
1kQ Ip I,
— D, D,
10V_— Vo
T 0
1. 18.6 mA 2. 9.3 mA
3. 13.95mA 4, 14.65mA

In the circuit below, D; and D, 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 current I, + Ip,

. o
1kQ Ip) Ips
10V_—_ ; ’ Vo
L
1. 18.6 mA 2. 9.3mA
3. 13.95mA 4. 1465 mA

Ush & TR & FdieHd dF $I gfFecar &
H=tho(] 1) ™ wmem o
3aEYT, f9EH a7 9 A Hr wifkear

T F a1y aRkafda &7 g, &
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60.

61.

61.

62.

T T
coss cosz
. T 2- . s
sin— sin—
4 8

T T
cosZ cos%
. 4. .
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 E)
8
. T
Sin —
8

cosZ
( . fé) 2,
Sin—
4
<cos§> <cos%)
. 4, .
sin= sin=
2 6
T fal 3 adtgy
V(X)={O O<x<aa§ﬁ~|'(r

00 AT
W PR 3R & &Ny

AV(x)z{VO 0<x<i&faw

0 3ger
9] TRET SITT B, 9UH 3cdfold aedr

Soll & MY AV H JUA Fife deh, Th

. 1
system is H = Eh‘”(

IGCTa
1.V, 2. 0.16V,
3. 02V, 4. 033V,

Consider a one-dimensional infinite square well
V(x) = {0 for 0 < x.< a,
oo  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. 0337V,

FalcH AT n & oo Al & fov, fasE
V =cx5(ST8T ¢ >0T& K §), & WB{d Th
FaicHd dF F Fol AfReeIOR AA E, 39

37qared # aRafdd g g
1. n*3 2. n3?
3. nS* 4. n®/5



62.

63.

63.

64.

64.

65.

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 THARIA SIGlal & Tk FdieH oF, v

TS HUT 3 & HU6 H §, W | s §

IR Tehe HUT FaleH 3aEAT # forddr off svor

F T gt T ITRSAT 1076 &1 39 aEAT H
HUI T ALY F&IAT 3E °1d 6 ¢

1. 10 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
107%. The average number of particles in
that state is of the order of

1. 103 2.
3. 10° 4.

10°
1012

T IRA $AMS g AR HT GdeTiedr §
10 gfd fAer| afg mafaaq afa woi
T 3cafod golagre! I 3T 1:10 §,
ACi S

1. 10 AR 2.
3. 1072 fAeR 4,

107! fASR
10? fAER
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. 10% mbar

ar sifaes w1 ogwr M FEEROT

2w |M+b
T=2 12
a 2

CaNT HEfd §, S8l a TUT b
TR YIS gl U YIAWET H, a F AW H
JTerdTd: URa e & T, M & wereT
H T & gRade 3ifea fRar am=n J= 5
T? §F@ M T # e @1 &1 9duTdl m
g adur 38 FURer F ARGaar sm gl a

¥ fAuror § ywfARaaar §
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66.

66.

1565 2 a(3)

3 %) « TG

Two physical quantities T and M are related
2w |[M+b

by the equation T = — , Where a and b

2
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
ém be the uncertainty in determining it. The
uncertainty in determining a is

L2 2 (3
3. (3 “ 26
et 9RUYy & D-3ec-gere WA §1 Qs

Qp QAU Qo T, o T T & gafar arar
g, et forar Srar &1

LSBQ

[ 01| Q:J MSBQJ
D Q . D Q D Q 2 D Q

> . ”>cm F}n ”%&’
LTI

CLK fader ® &) 93 3 ¥ & fav
FAX Q:QQQ H & SIlel aTell ATy
AT deadr gl Afg e 0000 W
HeIdAd TR ST g, @ GRHed
TEIIT T I HhA S 39S AT H

T §, &

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

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

I)Ls:.Q01 D Q Ql- D QQ:! DMS:IQj
dhdbdl
jd C r

g &
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69.

The binary number given by the string
QsQ.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

Tehol U7 HIY GfawT H FAEATfAF  37Ni
& YR dUqT 9THA 3cdiold JaEATAT &
foT ggwur-aReE faade §

1. (1/2)~aur(3/2)"

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

3. (3/2)taur(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)"

AT 238U hr gl goiATeT H gUH
3cdfold 3GEAT & Foll, YR 37IEAT &
FW 45 keV Bl AT 3cafad sraear $r

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

The first excited state of the rotational
spectrum of the nucleus 235U 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

ST gfshams3tt & FiT-A1 vad 3 aishar
@R A &7

1. KO+n®>K+nt+m

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

3. AMt+K°>p+n

4, p+ At ->a+Att
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70.
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71.

71.

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

1. KO4+n®>K°+nmt+m~

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

3. AT+K°>p+n

4., p+At -+ AT

THiees MnO $r NaCl arell dt=em gt B
120K @ 3HA Uh 3Hefdehg @
gfceliggaesha HhAUT g1 120 K & = uh
Thel [111] §ATA WX YIHUT FAK &,
W el [111] FHAdE 9 Fashor gia-
AR g1 IS Seeh 3R, d Juqr d’ &,
HAT: MnO F THAUT d9 & Ad Jodr
3W, fAUROT 7 =gl FhuT ST 3uFeT
T Srar g, ar

1. d=d'/2 2. d=d' /N2
3. d=2d 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

S | % UH Oidide AqldR &, Seldh
IR a s T N RAUBT & v g
o & &9 A, Fledsied far Siar Bl
gfe See # gt &1 aRegor
E(k) = Ey, — 2t coska & f&ar Jrar §, S@r
E, #eFd 3Teher #H el &I Joll & adr t
TH 3R, @ adldR & 3y aeansit &
"elcd 80 YR gRafdd giar &

EiZEO 2. (E;fo)z -1

3 ,E—EO N
3. N 7 4. NI GETAG

A metallic nanowire of length [is
approximated as a one-dimensional lattice of




72.

72.

73.

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

3 | t2 E-Eo\% _
LN e 2. (—Zt ) 1
3 ,E Eo N
8. N t2 4 (26)2—(E—E()>?

SdTS £ YT ASS wh Tk gfafaadT uqry,
58 388 oifds wh 3R dahg & B
NG HAT Sl &, W faar| 9fd g1
&P 3EAY  dghl P FEAT n=
klq|B/(2nh) & ¥T H 3FfAcgFd T T
b &, ST&T k U 4T aredids T&AT §
JAT g dTES ALY gl A & UfoRIURdr

Pry
2mhk | ¢ 2mh  |w
1. — 2. — |-
q? w kg2 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/(2mh),
where k is a positive real number and q is
the carrier charge. Then the Hall resistivity

Pxy 1S

2mhk | ¢ 2nh  |[w
1. — 2. — |—-

q? w kq?4] 1

2mh 2mhk
3. — 4.

qu qZ

Fdlcq FEIF L, S, ] AU m; gFd TR
HIEAT HT A e §

Hy = TR (L + 9S-I

Sel B @] fRar amr gehE & O, gs
TR & fAT g-qoneR ¥ aU up = 1.4
MHz-G? &R #vsie &, SigT h Tol&
HlHCC g1 1G & JahT & W S =0,
L=13da m; =1 3a€AqT A IRIRar #H
farurgeT aemsTer §
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74.

74.

75.

75.

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

Hy =30y (L D) + 9545 )

where B is the applied magnetic field, gs is
the g-factor for the spin and up/h =1.4
MHz-G, where h is the Planck constant.
The approximate frequency shift of the

§=0, L=1 and m; =1 state, at a
magnetic field of 1 G, is

1. 10 MHz 2. 14 MHz

3. 5 MHz 4, 2.8 MHz

Th HHT Sgh & el TR S N
g 22 cmt gur 33 cm™ 9 ama
#e fh L-S goEe A qur o @
dwrer [@fY, 3 E() —E( —1) = 4],
STEl A UH TR ¥, TART qgh IOl Re

aftid &1 5§ g &1 m?r g
1. P012 2.
3. Gaus 4,

I:2 3,4
Dl,2,3

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. Spoij 2. 3F23A

3. 3631415 4. 3D1,2,3

IS TSgIoe AT H 2 °Py, AT 2 %Py,
TR &1 geH T et 0.4 cm™ &, ar
Li** & gera fauresT g9 oester

1. 1.2cm* 2. 108cm™

3. 324cmt 4. 36.8cm™

If the fine structure splitting between the
22P4;, and 22Py, levels in the hydrogen atom
is 0.4 cm™, the corresponding splitting in
Li** will approximately be

1. 12cm™ 2.
3. 324cm™ 4.

10.8 cm™
36.8cm™
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[ FOR ROUGH WORK ]




