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HIT \PART 'A’

faearfar & Ueh @A H 30% had fohehe,

Lo

20% Hael Fedid TAT 10% Had SFhe dld
Qeld 81 20% facardt dediar v fohehe aal
Wold g dur 15% facardi dhe did U4
fhehe el Word 8, 10% facardl wpedre vd
SEhe diel gl Weld &l 15 fagardt &g
Yol sTgl Wold g Sidieh 5% faeardt dir Wer
Yeld 81 $or faearfdat & dear #2r §?

1. 300 2, 230
os 3oU 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
1s the total number of students?

1. 300 2. 230
3. 350 4. 400

g didd A, B, C, D, 9T E Teh Uiagd H
s g d96 ¢ & CHLy # g Ifeg D ufda
& fhdr Th Y W § 3R &7 & A al
Afdd BAWE & &g g, o e & @
hlT-AT HUA TAd &7

1. ES &Y 9X & v gl

E gifget MY 9T & HohdT &

3. Ay f8Y WX =Tgl & Hhdl gl

4. Adca Bar D &T 93T gl

b

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 1s incorrect?

1. E can be on extreme left

2. E can be on extreme right

3. A cannot be on extreme left

4. A 1s always a neighbour of B or D

T Mo G T Bsar bg, gar # Ua ©
duT 389 HIUEA e el 39 W 39

RE TEI Id g T Ml T JIT GRHEW
AT g1al¢ Rl I 9t 3934 a (b K a)
% Tdh FloUdde so0d H TRT & ar G &
TR Il T [Hool g

1. 2b/a 2. 4b*/a“
3. (a—b)/(a+b) 4. 8b'la’

A sphere G of radius b 1s fixed mid-air and
several spheres identical to the first one are
shot at i1t 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 1s

1. 2b/a 2. 4b?*/a?
3. (a—b)/(a+b) 4. 8b’la’

Ag® PR T IMYUT R & & I gdr 27 foheAT
gl dAg® TR ¥ IR Hr I A JAT B
sAT: S5 frda. qar 7 dvE. & arer @
Tolell IR Fd ol B I a9 qéuﬂ“ & I
R dleit A 8 3TN W AT 81 Agw
AR g 3fe R & T Hr g¥ el
g /(AT foh Al U8 Teh T @1 A &I )
1. 12.5 fapat 2. 22.5 fpar

3. 4.5 frdT 4. 13.5 f#T

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 1s the distance between Nehrunagar and
Indiranagar? (assume all three cities to be in one

straight line)

1. 12.5 km 2. 22.5km
3. 4.5 km 4. 13.5km

UF el gF &1 W 7 g8 @ g1 I
39 Ycdl &I olcd 9hI H @ ST dl dg
har fGEel?

1. g 2. lel-adl

3. ollel 4. el

A leaf appears green in daylight. If this leaf
were observed 1n red light, what colour would
1t appear to have?

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



gfafAsie 70 ) YSdhel dlel Teh HTHCT cdidd
& Ted H gl Ueh fied H 7T fohcdell TA
TSRAT &, Il §&T &1 3, Horg Hr &afa
H 110cc TUT FHAT HaEAT H 70cc &7

1. 7150 @fleT 2. 4000 ofrex

3. 28000 =rex 4. 11100 ofrex

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

Uéh 3IcAd Udol Aol glSsiFalliNeh 31l o
gl H 38 AleR HET &l ar Jom & e
IAT &1 39 g &of "l &I pHE

1. SITSTeT gaTer 2. OTITHAT 3TER
3. 9¢ ST § 4. g SATdr g

The molar fraction of hydrochloric acid in an
extremely dilute aqueous solution 1s doubled.
The pH of the resulting solution 1s

1. approximately doubled

2. approximately halved

3. increased

4. reduced

A EEE

B L.;‘::n.""'u".p = 11-':$:53:1 Yy J E won
"] lost
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I R T TEH BT A IR Toafas ot
A, B, C Yl D arT Sirdr 3¢ ®er &l geir T
AT g1 S IS W & FAWIT H fFE g
J garfte @ Sidar?
1. A
3., €

2. B
4. D

9.

10.

- Bl i ATl e sl ST - LT Bk s b i 1
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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
Idl &A1 Sdr?

17|15] 113 |12

8 5

25|24 | |41 |40

7 ?
1. 4 2; 9
3. 3 4. 6
Find the missing number.

171151113112

8 5

251(24 | 141 |40

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

8 AV dI I A TAAY A I Furs Rfeed
A & [T U faemer gar # Hrer el
Ife &7 & d¢a Y T 2 FAVYTT 9y § ar 5
qyY URATA el Uil JaEedr & fohcsl 3R

S grefl?

1. 5 &AT 3 =
2. 0T 3w F=h

3. 10 9T 3 =

4. 8 AT 3 =



10.

11.

12.

12.

13.

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

1. 5 cm higher 2. 0 cm higher

3. 10 cm higher 4. 8 cm higher

&l 915 3ThA H I JTAATH Fdd?

50 5%

[
-

AT & # 8 9 &ar &1 9dicHdS
JIH 3UT G&AT & fAdhedd &?

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?
L £33
3. 0.89

2. 099
4. 0.10

AT 3TAdel & &l 3G 91, A T B Tsh
8 d9 d &9 H gl 98 A T Ao ol
drsq § Sidfeh 9l B Ueh Aol Sk gal g
7T U 7 I Hia-ar gl g7

AL

13.

14.

1. 99T A, 99 B & AR §

2. el B, 9T A | AT g

3. I 98 & AR AT g

4, A9 F SId & AN & ol 399 JAfeT
acgATT [AURa a1 v 1 Iahd |

There are two gas parcels of equal volume, A

and B at the same temperature and pressure.

Parcel A 1s one mole of water vapour, while

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

following 1s TRUE?

1. Parcel A is heavier then Parcel B

2. Parcel B 1s heavier than Parcel A

3. Both parcels are equally heavy

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

A F M el A Od RiA-Ar Ao
f(x) = sinx cos x & yfafaf®ica &Iar g2

1

T 3n/2 27



0.9
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0 /2 T 3n/2 27

14. Which one of the following graphs represents

f(x) =sinxcosx?
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15. 37351 JUTATAT &I JIFd T, 3o el HER

dlel el hl FEIAT a3y GTHH s 2Usq
H &d T &H Udh choldd @I oAfched oA &l

chofeT =T &l

15.

16.

16.

17.

17.

18.

2. 3780
4. 3360

L, 2205
3, 2730

The number of three English letter words,
having at least one consonant, but not having
two consecutive consonants, 1S

1. 2205 2. 3780
3. 2130 4. 3360

fordly gEds &1 n giadr #F 20% TT W A
@ledl §1 B &I @ q&ds 30% B W
AT &1 n T 98 ~gAdH AT AT HifeTA

forad 5 a@e 99 @F X B g@nT TG
Mg TEAP T &A1 A @Rl T 18
qQEdehl I &A1 § Ush 3t 817

SN OO0 ]

-
l.
2,
3.
4. 9 dh b G & JHfhd Hed 3ATd
g, 30 YT & g el [hdT ST HehdT|

A buys n copies of a book at 20% discount. B
gets the same book at 30% discount. What 1s
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 1s known.

Uh HHNTG TP & HI AT 3+
I U RfEar sa 2, 4, 8 frdvg & afa
¥ 3= &1 RfEEr i iag afa &

1. = fersre 2. — Rt

3. ";—zﬁwﬂfﬁ 4. 4 e

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 1s

1. 22 km/hr
7
g ";—zkm/hr

2 ?kmfhr
4. 4 km/hr

Pl 9T & T fr HEd dAEdE
28000/- g Teh 1Y dihleR d Teh a4 Yt
& AT T5000/- aur T20000/- & adeT X




18.

19.

19.

20).

20.

fged fhar ST &1 3fe &g 30 deredrs

diehle &I dacdrs I 34000/- 3189 & 4
TIH T Fel F&AT 39 fhcell graf?

L *F 2. 9

3. 10 4. 11

The average staff salary of a company is R
8000/-. A new guard and a new manager are
recruited with salaries of I 5000/- and X
20000/-, respectively. What 1s the current
staff strength if the new average salary is <
4000/- more than that of the guard?

Ly 7 2y o

3. 10 4. 11

Tsh 100 AT, o€l §18 Tl & AT W dX T
STell ¥ o=l Al gl Icde T FT ofe s
FEATER AT | HeX a7 FEd F 45° I Gl
AT 1 HieT §| 3MaeTh aR HI Srel HT el

STBol fohdell gIam?
1. 200 #Hr? 2. 241.4 #H?
3. 400 #:* 4. 170.7 #r*

A 100 m long fence is to be made by fixing a
wire mesh on steel poles. Each pole hasa 1 m

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’ 2. 241.4m’
3. 400 m’ 4. 170.7 m’

ol a T TS BT g9 DRQP, TH A 8l
dlel §5 g1 ABCD & U&h &l H g

R

\lg

afg  Ala =3 & @ TSt PBRQ T T
ABCD & &F%hell & 3elUTd 4T &7

ls; 219 2. 1/6
3. 13 4. 2717

DRQP i1s a small square of side a in the corner
of a big square ABCD of side A.

21.

21.

22.

D C
P
A \|p

What 1s the ratio of the area of the
quadrilateral PBRQ to that of the square
ABCD, given A/a =37

1. 2/9 2. 1/6

3. 1/3 4. 2/7
HI'T \PART 'B'

URMASH Ul y(0) =0  IFd 3dehd

d »
HIRIOT d—i-i— ay = e Pt ¥ fg9r| ar acl y(t)
&I STColTH FITROUTY (s) ©
- 1 1
L. (s+a)(s+b) 2. b(s+a)
1 —-a —-b

e"2—e
a(s+b) i b-a

Consider the differential equation

bt

d _ . e o
d—f +ay=e with the nitial condition

y(0) = 0. Then the Laplace transform Y (s)
of the solution y(t) 1s

1 1
1. (s+a)(s+b) 2. b(s+a)
1 e~ G_g~b
3, 4.
a(s+b) b—a
3Tegg HHIAIOT

1 1 1 X 0

T D60

2 b 2c/ ‘z 0
W faar| T s g & Hfeda & fav
e qUT JaTd YHHAIRT & (TH e
d®) &

. b=2c ddm (x,y,2) =%(1,——2, 1)

2. ¢=2b A (x,v,2) =\%(1, 1,-2)
3. ¢c=b+1dd (x,y,z) =%(2,-—1,-—-1)

4. b=c+1 aur (x,y,2) =%(1,-—2,1)



22.

23.

23.

24.

24,

Consider the matrix equation

£ 2)0)-0

The condition for existence of a non-trivial
solution, and the corresponding normalised
solution (upto a sign) is

1. b=2c and (x,vy,2) —f(l —
2. c¢=2b and (x,y,2) :ﬁ(l’ 1,-2)

3. ¢c=b+1 and (x,y,z):j—E(Z,—l,—l)
4. b=c+1 and (x,y,z):%g(l,—Z,l)

gEdide Beld  f(x) = 1/(x2 +4) W TIN|
x=0 & G H f(x) & el TEIOT
AR grar §

. x o G AT & faT

2. x=+2 & @A, x & 3T F
AT & TolT

gd-2<x<2 &H

4. x>2dU x< -2 & faU

(ad

Consider the real function
f(x) =1/(x* + 4). The Taylor expansion

of f(x) about x = 0 converges

1. for all values of x

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

3. Intheregion —2 < x <2

4., forx>2andx < —2

A 5 A T E{tﬁ?ﬂvﬂ?:r 3x3 3ETE &,

fSas €0 A digel d, b duT ¢ ¢
fAfgse &1 & &,

D dur w 3 gleenm &
fAfcse atad & S (AD)"! § HId TIAT A
goird &1 e gfaeet & @ sla-a @l &

. #-d=0, u-b=0, u-¢=1
2. #-d=0, H-b=1 u-¢=0
3. HW-d=1, u-b=0, #-Z=0
4. H-d=0, U-b=0 ©-¢=0

fualll

Let A be a non-singular 3 X 3 matrix, the
columns of which are denoted by the vectors

—3

a, b and ¢, respectively. Similarly, u, v and
; denote the vectors that form the

corresponding columns of (A')~1. Which of
the following is true?

l. 4~d=0,
0,

=l &l

0,
1,

=l &

0= 1
¢ =

CE"l t:s-l

2. uU~m

25.

25.

26.

3. W-d=1 uU-b=0 U-C=0
4. 4 -d=0 U-b=0. uU-¢=0
aiaém ﬂ?liﬁ ii@% Hdhel Hﬂl%lﬂl
xdy:dy: xy =0 F x=0 & gH T

dx? dx

Y @ea: Taad arag vl gelt hr a&am ¢

1. 0 (39 GHIT &1 °ard Aol g Jal g)
P 1
5. 2
4. 3

The number of linearly independent power
series solutions, around x = 0. of the second

order linear differential equation
dz dy
+ + xy = 0, 1s

dxz
1. 0O (thlq equation does not have a power

series solution)

2. 1
3. 2
4, 3
Teh U R &I Td H T I ghAARA €6
O3 & fIlg HIOT fd —wz & T xy THAA

& AR Uh HAdA H GoIA
Tfshehl TH & T FaFd ¢ (o8 & e =
H AT 3T g)| B8 A9
faeafaa &= & forw 7 ¢

el x-%%ﬁﬁﬂﬁlﬂ?fﬁ?ﬁ%, cdi0Ta>0
& Y| $R & Ay HHA H Tfhar &
GSTHAT g, o [dehl & T A& FHuar
H I Hld-AT el g2

1. A x dur z fAdene aRkafdd gia gl

2. AT y aur z Adens aRafda ga &

3. AT x AT y f[Acens gRafda ga &

4. gt e Adens aRafda g gl

m %I T

oy frdY off feem &



26.

27.

27.

A disc of mass m is free to rotate in a plane
parallel to the xy plane with an angular
velocity —wzZ about a massless rigid rod
suspended from the roof of a stationary car (as
shown 1n the figure below). The rod is free to
orient itself along any direction.

— Wz
The car accelerates in the positive x-direction
with an acceleration a > 0. Which of the
following statements 1s 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

39l HIehel o AT 80 kg dofed TWel dTell
Uh Hschol difeledl, Id 10 m/s H Usd
Xl &l Teh 9od, S t=0 foram Sar g, &
g8 UsSol el d¢ P odl ol Ifd AT ayoT
9 & FROT 38A AT v(t) = 10/(1+-)
m/s, STl ¢t §. & HAGT AT &, & T H
gRafda gt g1 S 1fd 8 m/s, I IR STl
g, dl 98 T & 5ol LT YE H &l &,
difer afad 3T 99 el 3§ JAY afa H

398 @A & S dlell Fail | Ade # &

1. 4 Kkl 2. 8 kJ
3. 16 kJ 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 i1s taken to be
t = 0. Due to the velocity dependent frictional
force, her velocity is found to vary as v(t) =

10/ (1 +3—t0) m/s, where t 1s 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

. 4 KkJ 2. 8 KJ

3. 16 kK 4. 32 kJ

28.

28.

29.

29.

Ucsh dled 9&Teh & IMU&T ThTHA ITd 03¢ I
TARMST T WT Told & e FYUd g A
¥ g & Y YT g@dl f9g B dh T
gHTel Hha (3ET Gem #) afaeher gar §
gie W &1 A9ddd 0N 1.5 8, dl JaTeh

Tohd T ITd I ATTA T I

1. 0.67c 2. 0.81c
3. 0.97c 4. i€

A light signal travels from a point A to a point
B, both within a glass slab that 1s 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
the slab 1s 1.5, then the observer will measure
the speed of the signal as
1. 0.67c

3. 0.97c

2. 0.81lc
4. c

Ush ThOAT FEAR doldd H, foIdehl fadell
3Id Ush ¢ @A & &€ fohar /ar § aar
GO Ush UYUR fO¥ed &, HA™gdd  V &l
Uch UhUIATUE! g rHEIEEdr H gl O
$ §ob I ST ATAT g 3 B &A1 AT
gl A 5 3G FSAT &7 37c9 dTeled g a2l
dofel T fOFes quidar faegausr g1 afeg
I FT ITIEAFC &Th A &, TEIEEA
[deg & 3H-99 [O¥cd & oY alolel I
IV TR ¢

1. /59A/(@3V)
3. ngA/V

i

2. J4gA/(@3V)
4. J79gA/(5V)

A monoatomic gas of volume V 1is in
equilibrium 1n a uniform vertical cylinder, the
lower end of which 1s closed by a rigid wall
and the other by a frictionless piston. The
piston 1s pressed lightly and released. Assume
that the gas i1s a poor conductor of heat and the
cylinder and piston are perfectly insulating. If
the cross-sectional area of the cylinder 1s A,
the angular frequency of small oscillations of
the piston about the point of equilibrium, 1s

. /59A/(@3V) 2. J4gA/(3V)

3. 2\JgA/v 4. 794/ (BV)




30.

30.

31.

31.

32.

A" 7 = FuT F STHTHT AT ehd d3aT ol
1

W(r,8,9) = —
¥ f&ar A1ar g1 3¢9H 8 UiRshdd gl aar

3¢ITH 8 ATET gl M 34T &

[3TT J'Dmdx x"e™* =n! & IYIANRT H Tohd g

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,60,¢) =
1 e—r/Za
8mas

ratio of the most probable distance from the

origin to the mean distance from the origin, is.

., where a > 0 1s a constant. The

[You may use fﬂm dex® e ™ =nl ]
. 1/3 2. 1/2
3. 3/2 4. 2/3

PO TRARAT w dlell Teh ThidHIT T
HAde Glddeh ol ITAT HEU THAT t = 0

R,  [p(0)) = =[10) +[2)], ST&T |0) T |2)
AR JHTHATAGT IMUR JAT gET 3cdfold
HIEUU g, ¥ &A1 SATar g1 98 gAdH FHI

t 'STa 9 3gEAar @i |y(t)), |¢(0)) |

Jdifidah g, &
1. w/2w 2. 2n/w
3. w/w 4. 4n/w

The state vector of a one-dimensional simple
harmonic oscillator of angular frequency w, at
time t=0, 1s given by [|Y(0))=
‘%HO) + |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 |Y(t)) is
orthogonal to [(0)), is

. /2w 2. 2mlt
3. n/w 4. 4n/w
Uh QAT # TS U7 & HIIT AT H

TATATAIR T T Belsd & G(p) _pzfﬁz , ST@T

a dUT B W gl 3% TAT Hl AGS H
HARTIAr Ax &

. ﬁﬁg . \/}-?-j-;
h m ha

e /24 @l a > 0 U&h 3 g,

32.

33.

33.

34.

34.

33,

The normalized wavefunction 1n the

momentum space of a particle 1n one

dimension is ¢ (p) = pziﬁz , where « and [

are real constants. The uncertainty Ax In
measuring its position 1s

ha ha

1. VT — 2. VIT —
P TP

h T ha
T Y J5E

Al Th x T Ul &1 AT hRb g ddm
p 3T FIIHT HAM HhRS gl FAQAATS
ﬁp2+ﬁx2,ip2+w2]ﬁﬁ poadr y TR

g, Yo & 3R
. y=p 2. y=2p
3. y=v2p 4. 2y=§

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

1 1
—p°+ px*,—p*+ ]/xz],
where [ and y are constants, 1s zero if
3. y=+v2p 4. 2y=p

xy GAd H W A Th HAd HHUTd
dqTeleh TWd & FIT  (0,0,d) IdUT (0,0, 2d) WX
ShARM: S ITA +3Q TAT - Q W d gl fdg

(0,0,2), ST z>d g, 39 AU AT
fdegardias fasra gram oerster
T 1 2d
L. 4mey z3 Q . 4TCE( 22 ¢
1 3d T o
3. 41Ey Z2 Q 4. Ameqg 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

L. AmEey 23 ¢ . 41T€ Z2 ¢
1 3d 1 8
3. 4TT€ Z2 ¢ 4. - 4T€Eq 23 Q

Uh HATR YCliehl HUTRA $I Yeieh3il &
dT & (§dT) AR HA Widedd 91 & el
T AT THST TMADd: GAST ST g




35.

36.

36.

.

1. TR @ AT dg IWT 17|

2. UCCHIAT & a1 & HT d dE
¢ohol & IT SATTAM|

3. UCHI3T & &I o ol & 3HeY Widr
ST AT 39T Ifd [KgsT w18 Sgerel|

4. YRS & & & &F H UFh Glelall
afaeiierdar fasarfed |

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

HFd TRl (RTdeddlhe,) A fdegd &
E = kE, cos q(x — ct) Co arg Uch
[Aegadeshy i@ WemAT g1 AR QAfed
(I SHS ATF) I 4x +3y =0 & AN
& JHAJH! & 9 Hdr &, 8l
1.

4

= &C Ef 2. &y cEs
1 16
3. - &c E& 4. = goC E¢

An electromagnetic wave 1is travelling in free
space (of permittivity &y) with electric field

E = kE, cos g(x — ct).

The average power (per unit area) crossing

planes parallel to 4x + 3y = 0 will be
4

1. < & ES Q.. &y ES
1 16
3. = &C E¢ 4. = gC E&

meﬂ«i—l (TSTEehT € = 4¢,, u = up)
& X § Th HAAA [degdgesid o’
3Gch B4l o 1T Sl AT z=0 YT A9Tdd
BT &l AEIA H  dehg & §
ﬁzj‘HDCDs(mt—kx—k\/?z),GIBT w dal k
YT X gl Yfddded dUT A9ddd ST @
ShHRLT:

11

37,

38.

38.

39.

1. 45°dAare0° 2.
3. 30°ddre60° 4.

30° 41 90°
60° -7 90°

A plane electromagnetic wave from within a
dielectric medium (with € = 4€5 and u = ;)
1s incident on its boundary with air, at z = 0.
The magnetic field in the medium 1is

s

H = jH,cos(wt — kx — kv3z), where w
and k are positive constants.
The angles of reflection and refraction are,

respectively,
1. 45°and60° 2. 30°and 90°
3. 30°and 60° 4. 60°and 90°

cfafam # guwaor — ot wffUET & s
N &1 aReYUT G § E = hvlk|, SIRTE &
Soil, k £ o1 Ifee, aurvy e =Y g
ot faar aifd & g1 Ifc I a9 W
BHT Foll €p, 8, dl UTd Shls &THel U

J&aT g
1. €p/ (4mvh) 2. €p/(6m*v3h?)
2. wer?/(3v3 hd) 4. €%/(2nv?h?)

. . . . . o d
The dispersion relation of a gas of Spin->

—
fermions in two dimensions 1s E = hAv|k]|,

where E 1S the energy, k is the wave vector
and v 1s a constant with the dimension of
velocity. If the Fermu energy at zero
temperature 1S €, the number of particles per
unit area 1s

1. €r/ (4mvh) 2. €n/(6m%1%H%)

2. mex?/(3v3 hd) 4. €2/(2mv?h?)

Ush SSHATdD! dF o 3MTdRe Fal U, Tedr
S, d9 T, & p, 3 Od V, TAEAAS [aHaT u
dAT UM &l TEAT N o &g I TdY ©
dU = TdS —pdV + pdN. Ife U Th JUATTY

31dehd g, dl Ig 3HEId T g [

dp oT
, =2 =2
ds V,N aVv SN

U U
20 Porley —°av
S5,N S,U
3 U i aul
: oTlgy T avigy
) oT
4, =] =

ds V,N o E S N



39.

40.

40.

41.
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The relation between the internal energy U,
entropy S, temperature T, pressure p, volume
V, chemical potential gy and number of
particles N of a thermodynamic system 1is

dU = TdS —pdV + pudN. That U 1s an
exact differential implies that

1 ap 0T
. as V.N 1% SN
AU U
% Porlew —°av
SN s, U
; ul 1 aU|
Por sN T ovlgy
d aT
4. E =

aslyny — avilgy

HAAA V H, JdReh Fal U &, N HUll &
g Uk I T FEAEEAA AT FEAT

Q(U,V,N) = (V — Nbh)V (Z_U)Bwfz

O &ar Sdar g, (S8l a duT b 4«7 3R )|
3% g P, A V AT di9 T 38 YRR

e &
1. (P+%) (V — Nb) = Nk,T

2. (P & i—f) (V — Nb) = NkpT

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
QO(U,V,N) = (V — Nb)N (%)

(where a and b are positive constants). Its
pressure P, volume V and temperature T, are
related by

L (P+ %) (V — Nb) = Nk,T

Fy

. (P —23) (V = Nb) = NkpT

4. P(V — Nb) = NksT

a9 T WX, Th Mgl H, HISUIRI & Y
AEGEEAT H |d, TAYEA GRABT 4
g4, Th dF W GO 9dF WA &
YR 3HAEAT |0) JUT Uh Icdlold JHIEAT 1)

41.

42.

qQ¥ (Gl bl HEEATGEAT UMAdhdid HHA: P,
dur P, 1 IARPT H &l IJaEUBT & &
hHAUT FRIOIT Al Tk Jfd A, A &
BICEl I AT J&AT n gl A & W,
aAar W,_,, AU GIAUIGS FhATT [0) - [1)
dar 1) - |0) @ HIT 3P Hagal & I g
ATFEAAEAT H Toed HHRON H H hld-4T
] §TT?

1. PynWy_q = Py Wi

2. PoWy_1 =Py nWig

3. PynWosy = Py Wass — Py n Wi

4. PonWoq = Py Wio+ Prn Wi

Consider a system of identical atoms in
equilibrium with blackbody radiation 1n 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
Wos1 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?

. PonWyoq = Py Wi

2. PoWos1 =PrnWisg
3. PonWosq = PLWio— PinWi
4. PonWy1 = Py Wi+ Prn Wi

e 99T H dleedi™d Vg, dAT V. 3R W@
Sad g B 9 AT RN dlecdr T 3N g,
W AT AN AT dlecdl F& puV oo

$G mV de 3TAEad gidl gl

I{"r

3 b 4
R,




42.

43.

43.

44.

S HATTAT § T faAsehy W qém ST bl § T
. &H 3 ¥ Gl ¢l

2. VMR 31X F el &l

3. el FiaYd ol gl

4. ¥ 9icRIEs eIl g

In the circuit below the voltages Vg and V.,

are kept fixed, the voltage measured at B 1s a

constant, but that measured at A fluctuates

between a few uV to a few mV.

I rt', i i
=2y

R,

I' }}'H RH

3>

From these measurements it may be inferred
that the

1. base 1s open internally

2. emitter 1s open internally

3. collector resistor is open

4. base resistor i1s open

Ueh n-foe 3HP-3078T aRacie 1 qoT AT

dieedl V g STH 9 AT eheldlell [GHET g
. V/@2"-1) 2. V/2™+1)
3. V/22n 4. V/n

The full scale voltage of an n-bit Digital-to-
Analog Converter 1s V. The resolution that can
be achieved 1n it 1s

1. V/(2"-1) 2. V/2"+ 1)

3. V/j2°¢ 4. V/n

GcHATT m, & Udh ATl Bl hHAT Ik,
FHT T M GIHATA hl dGhL, Tdh Glold
& 3ddedled T H Hfhd R G AfEad:
aRa fear smar giafe gaer [Affes
ATl & folw fohar Srar g, df aRome &l

oY S2ey arell 3™ &

13

i 2
T2 T2

(0,0) M 00 M
3. 4.
7‘ 2 T 2 /
00 M (0.0) M

44. The spring constant k, of a spring of mass m.,
1s determined experimentally by loading the
spring with mass M and recording the time
period T, for a single oscillation. If the
experiment 1s carried out for different masses,
then the graph that correctly represents the

result 1s
I 2.
T2 T2
00 M 00) M
3 4.
7 2 7*2 /
00 M (0.0) M

45. 25° . 9 YTl dicedl 10 V JFd T S
SAIE &l Yad dIY dAU|iqa JdTcled dlecdl ol
0.07% 9fd. @. &l 125° ¥ U 3 AN

SIS &I YdTelel dleedl g

1. 120V 2. 117V
3. 107V 4. 93V

45. 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 1is
1. 120V 2. 11.7V
3. 10.7V 4. 93V
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46.

47.
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48.
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HI4T \PART 'C’

A SU(2), & Uk 3Hadd U(p) & R &H

&l T A0 IRaded ¢ - ¢ + ¢ & 3T,
ag dRafdd gidar & W& U(p) - U(p) +
SU(p) = (1 + X(89))U(9). b @1 IC deh
3’Tegg X(S¢) I TCd Blell MG

1. elcHAs Afad 2. aredlde gATAd
3. gfadr 4. gfagfAd

49.

Consider an element U(g) of the group
SU(2), where ¢ 1s any one of the parameters
of the group. Under an infinitesimal change
@ = @ + 0@, it changes as U(p) = U(p) +
SU(p) =1+ X(bp))U(w). To order b0,
the matrix X (d¢) should always be

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

RS Gidser  y(0) =0 JFd 3Hdeha
HTHRIOT dj;ix)=crx2 H e (T &
39T ¥ gl fhaAr Srar gl 3G yp(x)
JUTAY ol & dUT GATA oI« & n ION
gied G&dTcHs® 8o yy(x) 8, of 3afees
iﬁ'_ ‘(ym(x) yE(X)) SH 3T iy

Ve(x)

1. 1/n* 9. d4n?
3. 1/n* 4. 1/n

dy(x)
dx

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
(yn(x)-yE(x))

= ax?, with

The differential equation

the relative  error 1S
yE(x)

proportional to

1. 1/n* 2. L/ns

3. 1/n* 4. 1/n

1 . N\ ot *
gHATR A e2™ dy & Yhold hl THAS
0

At & 399 @ 3 & [T AT [0,1]
P AT o8 & n #AEN H Faiaid far

49.

Sl &1 n & #geIddA AW foas fav

qRUTH JUTAYT 8, ¢
1. 2 2, 3
3. 4 4. 0o

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

fol e?™dx using the trapezoidal rule. The

minimum value of n for which the result 1s
exact, 18
1. 2 2, 3

3. 4 4. 00

Aolles a‘g’ﬁlﬂ’f P (t) T SIeleh Bl G(t,x) &
Glit,x] = Ji—szxE ok R(t) x|kl
& foul Ifg f(x) T IR FTATRA
FHARIOT [ f(x)dx' = xG(L,x) H S ST
g, dr 39 fRcTFT TH I ST hdl g

1. i x"*Mp ()P G)

nm=0
cO

2 Z x"™Mp (1)P. (1)

nm=0
o0

3 Z x"MP (1)P, (1)

n,m=0
co

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

nm=0

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

V1 — 2xt + x?2

= ) 2R,

n=0

G(t,x) =

for |x| < 1.

If the function f(x) 1s defined by the
integral equation f;f f(xNdx" = xG(1,x), it
can be expressed as

CO

1. Z X" mp (1)P. (%)

nm=0

CO

2 Z x™mp (1)P. (1)

n,m=0



= 50. A particle moves 1n one dimension in a
3. Z xR, (1)By (1) potential V(x) = —k*x* + w?x* where k
n,m=0 and w are constants. W owing
es scrib f this
em 1 spa

4. Z X™MP (0)P,, (1)
n,m=0

50. U QAT |7 @HT V(x) = —k%x* + w?x? A
Ueh HuT AfafeT &, ST k dAT w 3R
QIaeyT HATSE H 3 dF & Y9AT I ASSAH
guie faeT gl & & HiT-a1 Far &2

=B

=

A p
)

/ —_

A s

A 51. & &5 Y iffeesy a9 F agded

f fAdene dur @aa (x:P)glaﬁ"_"ﬁ;‘T
f\ (X,P), X = x%sinh(Bp) &

P = xY cosh(Bp) & 9R¥a & Id &,

&Jj x S8l a,f dATy 37X &, dl 38+ Uah fafgd
&J FATROT gl & foIT gfaeyr &
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52.

52,

53.

L oa=g@+Damy=3@-1
3 Bzzi«.,(“"'l) aanyzé(a—n
3. a=Z(B-Damy=(B+1)

1 |
4, Bza(aﬁ—l)ﬁmyzi(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(fp) and P = xY cosh(fp), where
a,f and y are constants, then the conditions
for it to be a canonical transformation, are

L ﬁ:;_B(B+1)aUdY:2—1[3(B—1)
2, B=%(a+1) andyzz—l(a—l)
3. az%(ﬁ—l) andyz%(ﬁ+1)
1. B

1 1
5(&:—1) and y = E([I-Fl)

Uh Falel faHa V= ar®, S@l r 3ol
oy § dW a>0 Uk 3R §, ARl
AT A HUI & Th Fead & TR
# faan| Ifc oF FUl &1 Tk dF dIRIT
qu@w%mﬂw

Consider a set of particles which interact by
a pair potential V = ar®, where r is the
inter-particle separation and a >0 1s 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
L 172 & 178

3. 3/4 4. 2/3

Uch Siscadld el S H TR & Tah & H
qqh1d A AT A = azi ¥ &A1 ST §
(STET a Ueh 312X §) aum 3feer faHg =3 &
S U U, Ush IAScdig 3Md vi & Y
adaRflilel Teh Y& @l @ Sl dlel
fdegda qur gehig &iF &, HA: [f[ea

: 1
H V= J1-v2/c? %‘]
1. 0 ddl yaj

2. —vak dUT yai

16

33.

4.

34.

3.  vyak dUT vyaj
4.  vyak IdUT yaj

In an 1nertial frame S, the magnetic vector
potential in a region of space is given by

A=azi! (where a 1s a constant) and the
scalar potential 1s 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 =

S

J1-v2/c?

1. 0 and yaj

2. —vak and yai
3. wvyak and vyaj
4. wvyak and yaj

f9egd 3MAA ¢; JFd THh fdg HUT & RTA
A S H ﬁﬂ'ﬂ?f A q, gFd Teh qaTl
f9g @or e gl | WX x-378T & HATKR
A v o G Jfaefier gdr g1 g, & HROI
g 3eidd fopar  STeAdTen T&qﬂdgqm
gol, 59 31 Gleil & dIT T g1 ~gAdH &,

: - 1

g (=T A y Yt el
1 1 41492

" 4mey yl?
0 1 Y4192

' 4mey 12

1 Y419z v*

3 4meq 12 (1 T cz)

In the rest frame S of a point particle with
electric charge ¢4, 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 g, due to g,
when the distance between them 1is

minimum, 1S
1

]

[In the following y = T

—1:'2{{:2-

1 1 419>
" 4mey yl?

1 vq1q>
2
© 4mey 12

1 Yq19; (1 ﬂ)
3. 4tey 12 +r:2
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56.

56.

D1,

Bsar a &1 Th geaeR fAcgdurT aes
qrer, Teh IRAd fAeIdURT &l
gl 9T & $g A TS IR fAegd E
@l STl gl 917 & shg @ FEAER, gl d
W fegda aur gahig & hAU: E dAT B
AT R &
1. ELB

=0

<1l

2
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 1s kept at the centre of the loc-p 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

GaRT Foil 0.1 MeV & ol
$T Th fHorgst ghifora gl &, 30° &
U shell AU f&a frar smar g1 39
foorge 1 Far gRafdd @1 STl g, 9fEd
$oll fAEATIT 60° 81 T8 Hla-ldg??r‘i:’a AT
s~ ehIUlT YrafIeh § TAT IIEUhIC
Foll & AT IRAfdd el 8T, fhIomdst r

old Uch ol&d

ol g
1. 04 MeV 2. 0.3 MeV
3. 0.2 MeV 4. 0.15 MeV

A phase shift of 30° 1s observed when a
beam of particles of energy 0.1 MeV is
scattered by a target. When the beam energy
1s changed, the observed phase shift is 60°.
Assuming that only s-wave scattering 1s
relevant and that the cross-section does not
change with energy, the beam energy 1s

1. 0.4 MeV 2. 0.3 MeV
3. 0.2 MeV 4. 0.15 MeV
Ueh &l T o FdleH dI @I gfAccal g

Hzéhm(i __11) Uh JHATT YRAG

HIEUT, [FEH dF &I 9 ST bl GriAehdr
TAY & I gRafdd el axdl, &

4. V-(ExB)=0
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S7.

38.

38.

59.

T

| oS Cos =
1. T Z ",
sin — sin —

4 3

cos™ cos™

2 6

3. . i 4. o
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, 1s
(cnsﬁ)
. IT
sin —
8

[
(CUS E)
. IT
S1I —

6

. 1
system 1s H = Ehm(

T

CDSI

1. ( :-1:) .4
S1Il —
4
cosg

3. ( . n) 4.
sin —
2

U+ [9HT 31499 cld‘lc;:q

V(I)Z{U UCJL'{{I*%U
.00 HgAT
W 99| 3R e &Ny

ﬂv(x)z{vﬂ 0<xc~:‘—;~$ﬁm

0  3{=gT
oa] fohdT ST &, TUH 3cdiold 37aedm &

Zoil H @MU AV H 9YH Fife deh, 3T

IGE TS
L.V, 2. 0.16 V,
3. 0.2V, 4. 033V,

Consider a one-dimensional infinite square

well
V(x )_{O for 0 <x <aq,

o  otherwise

If a perturbation
Vy for 0 < x < a/3,

AV(x) =
(%) { 0 otherwise
1s applied, then the correction to the energy

of the first excited state, to first order in AV,
1S nearest to

1.V, 2,
3. 0.2V, 4.

0.16 V,
0.33 V,

FalCH H&AT n & ggd AWl & fow, Joa
V =cx® (JgT ¢ > 0T 3T ), H E{d T
FAICH dT & oIl AR O AT E, 39
AT 7 gRafdd gid &

1. n*/3 2. n3/Z

3. nS/4 4. nb/5
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60.

60.

61.

61.

62.

The energy eigenvalues E,, of a quantum
system in the potential V = cx® (where

¢ > 0 i1s a constant), for large values of the
quantum number n, varies as

1. n?*/3 2. n3/2

3. nbd/4 4. nb/5

b b

eI gThdTaled SIFIAl & Udh FdicH oo, o
UH T 5 & TIH A &, W fTar| & 4
IR Ushel &hUT FdICH 3HAEAT H ThAT HT T
I T Uty I YTRSdr 1076 §| 39 37a€AqT H

$UIl T ATET T&IAT 39 °Td &I ¢

. 10° 2. 10°
3. 107 4. 10%4

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 1s of the order of

1. 103 3.
3. 10° 4.

106
1012

dled 3A9ySe Fail TAU, E =0, +e, gFd

Ush 9 dF a9 T W gl e =2kzT & U

ol E =0 dlell 3{a&AT H dF &l qred i
ST &

1. 1/(1+2cosh2) 2. 1/(2cosh2)
3. §c03h2 4. 1/cosh?2

A closed system having three non-
degenerate energy levels with energies
E =0,+te, 1s at temperature T. For € =

2kgT, the probability of finding the system

in the state with energy E = 0, 1s
1. 1/(1+2cosh2) 2. 1/(2cosh2)

3. %coshZ 4. 1/cosh?2

Foll 0 AT € Jad al HAIHC Fall TR
dd T W N HOledishdlgld HUN  SaRT
fafaa g1 Rufatsa aifegsr & 3
lch, dd I ATET TdRS Fall &

. Ne/(1+ e€/ksT)

Ne/(1 — e€/ksT)
NEE—E/RBT

3
~NkgT

RN
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62.

63.

63.

64.

Two non-degenerate energy levels with
energies 0 and € are occupied by N non-
interacting particles at a temperature T.
Using classical statistics, the average
internal energy of the system 1s

. Ne/(1+ e/*sT)
Ne/(1 — e€/*8T)
NEE—E/RBT

3
~NkgT

-l s

et gy # D, Tdur D, ar RafeehA
3 g, I AfAoreton & Tyl Iafg o
Aol 3/™AS &1 31 dlecdar RIEe 0.7 V
g o facd URT 1, +1p, T AT &

I,
—> W\~ ©
1kQ Ip) [
- D, D,

Iy . = Vo

1. 18.6 mA 2,
3. 13.95mA 4.

0.3 mA
14.65 mA

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; + I, 1s

Iy
—> "WV o
1k I Iy
— - D, D,

10V__— Vo

1. 18.6 mA Z,
3. 1395 mA 4.

0.3 mA
14.65 mA

& 9RYY A D-3efc-Ueic AMAA &l Qs
Q,, Q, dUT Q,, &, o1& b A & grar arar
g, e forar sar g

LSB Q MSBQ

nl Qw f%l 3
D Q D Q D ﬂl

CLR
——

Z%m Q—




64.

6S.

65.

CLK fdder W &9 93« &3l T & fov
HdN Q:Q,QQ, ¥ &I Il dTell AR
&Il dcodl gl I A 0000 9
HeIdladd fhar Srar g, df  gAHd

JEATHT T Hard 3TeTsh ST 39 39 ol
QeI &, &

L. 820 %

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 Q,,
as shown 1n the figure.

Qu‘ @1‘ @‘ ""5“f;ij
D Q D Q D Q D Q

> Q>
CIR CIR CIR CIR
A A A F Y

The binary number given by the string
Q:Q,0Q:Qp changes for every clock pulse that
is applied to the CLK input. If the output i1s
initialized at 0000, then the corresponding
sequence of decimal numbers that repeats
itself, 1s

I, 3.2 14

2, 1,53 7,14, 12, 8

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

4 1.3.7,15,14,12.8,0

al Hifdes TMWR™T T dUT M JHIGIU

T=fﬁa§mﬁéﬁm%‘i SET a IUT b
TR UTIT gl Ueh UAET H, a & HAT
@ Td: FURa e & T, M & Hold
H T &l 9Rddd HTehd fhar arar| A 6
T? STH M ™F H O3l 3T I 9aurdl m
g dur 38+ FURT # AJARTIT om Bl a
& fauRor & 3fAfRadar &

L > o)
L) 4 E®)

Two physical quantities T and M are related

by the equation T = —

a

. where a and b

19

66.

66.

67.

67.

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 T# is plotted vs M, and
om be the uncertainty in determining it. The
uncertainty in determining a 1s

T e

3. 2ba (ﬁrr) 4. 2:: (6?:1)

Ush IRHA HAS GId ATl h HdgaALlerdr &
10 9fd TAER| IiE HOiad AT holr
AT 3cATSAT Selehglal &7 3eqard 1:10 &, af
ACES

1. 10 AER 3.
3. 1072 fTAeR 4.

107! TAER
102 TAER

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 1s 1:10, then the
pressure 1S

1. 10 mbar 2. 107! mbar

3. 1074 mbar 4. 10% mbar

FacH AT L, S, ] dOT m; IFd U

GEAT T FT HT FAHATAT AEATA §

B
Hy = ’3’“3 S(L D)+ g8 )

SEl B @] fRAr Ir G 8T B, g
JashUT & fT  g-IoN § dUT pp/h = 1.4
MHz-G™' dR #¥seT g, S8l h Tole
$lcdce gl 1 G & TahT &1F W S = 0,
L=13u m; =1 3aEAT & IRIRAT H

faTaTge oeTHaT §
1. 10 MHz 2. 1.4 MHz
3. 5 MHz 4. 2.8 MHz

The Zeeman shift of the energy of a state
with quantum numbers L, S, J and m; 1s

Hy = 1oy (LD + 954 )

where B is the applied magnetic field, gg i1s
the g-factor for the spin and ug/h =1.4

MHz-G™', where h is the Planck constant.
The approximate frequency shift of the




68.

68.

69.

69.

70.

S=0, L=1 and mjzl state, at a

magnetic field of 1 G, is

1. 10 MHz 2. 1.4 MHz
3. 5 MHz 4. 2.8 MHz
Uh HHAT Tgh & ool TAU o S bl

Qi 22 cm ' AT 33 cm 9 STd gl
A fF L-S J3Fs QAT TAT i3 Fr
Aol &, 3y E(J)—E(J —1) = 4,
Sigl A Th 3R g, GdRl g TSI g

aroTd gl 39 SEh T TG Fehcldl g
1. “Pgis 2. “Faay
3. 3G3?4,5 4 3Dl._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
1s described well by the L-S coupling scheme

and the Lande’s interval rule, namely
E(J))-E(J—1)=AJ, where A 1s a
constant. The term notations for this
multiplet is

| P 2. “Fass

3. “Gias 4. "Diss

gieg gresteled WA H 2 Py, AT 2 Py,
TART FT e g faurest 0.4 cm ™ §,
Li*" & Horta QuTesT @19 oTaTeTaT

1. 12cm’ 2. 10.8cm’

3. 324cm’ 4. 36.8cm’

If the fine structure splitting between the
22P3;2 and 22P] » levels 1n the hydrogen atom

is 0.4 cm ', the corresponding splitting in
Li** will approximately be

1. 1.2cm™ 2,
3. 324cm’ 4.

10.8 cm™
36.8 cm!

Thieceh MnO &I NaCl drell TIIT &rar g
[20K WX 3FH TH edashd o

gfdeligeesha hAUT &l 120 K& =T Th

Thd [111] AT W YIHUT AT &,

W 3 [111] AT 9T FeshoT gfd-
AR g1 afg St 3R, d aur d' &
$hHA: MnO & HHAU dT & Ad JAT
3R, fAURT g Il ThIUT 1 3T
forar Srar g, ar

20

70.

71,

71.

72.

. d=d'/2

3, d' /2
3. d=2d 4.

V2d’

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 1s 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’

d
d

Jdes | & Us "Udide odAdldX &I, Sielh
IR a s T N WRAVBT & TH fGH
ST & &9 H, Ffedafed Har Jar gl
gfe STeleh H Selacladl &
E, — 2t coska & f&ar Srar g, Sigl E, T
t 3T B, dl dAddR & 36 JIEATHT &I
Holcd 38 YR IRdfdd aidr &

[ N3 |-E ). J(E‘E”)2—1
E—E, 2t
5 B N
L % J(2t)2—(E-E,)?

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 1s 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

£2 E-E)\*
E—E, 2. \[( 2t ) 1
3 |E—Eq N
. N\J a " V(2)2—(E-Eo)?

daTs £ YT disls w & T GiafaArT gerd,
o 388 «ifds v 3R gaha 8T B
3T AT ST &, W =R 9fd gehrs
SA%hel 3TAA  dIgehl I  J&AT
klglB/2nh) & ¥T H fPcasa N S
bl &, oTal k Uh Yo dEdide TEAT g
qUT q ATEd ALY gl A @l FfaRTerERdr

Dy B

1. N3

n =
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73.

21

| 2mhk ¢ . 2mh [w 74. SAf@e 2350 @1 HUIT JUIATAT I GAH
S et Nw - kgt Scdfold aEAT &7 Foff, YR 37G€AT &
3. iii g, —= FAX 45 keV g1 gfadiT Icdford aear
q q ;
Foll (keV #A) g
. . * * . 1. 150 2. 120
Consider a two-dimensional material of 3 90 4 60

length £ and width w subjected to a constant
magnetic field B applied perpendicular to it. 74
The number of charge carriers per unit area '
may be expressed as n = k|q|B/(2mh),
where k 1s a positive real number and g is
the carrier charge. Then the Hall resistivity

The first excited state of the rotational

spectrum of the nucleus “55U has an energy

45 keV above the ground state. The energy
of the second excited state (in keV) 1s

b 1. 150 2. 128
Pxy 3. 90 4. 60
1 Znhkf o Zﬂﬁ\[‘l;
A NW Ra=y ¥ 75. e 9fhan3it & FiF-a7 gao AT ar
s L 4, 2EiK CIRT 3TAd A&t &, W el edeafshar
kq? q° ) 2 =
CART 3THAd &7

0 0 170 + —
TUdhol hUT I FTaEd H FATAASR 5INiH Kot > Ro+n+m
g+ a.+p+p

1.
* 2.
YR dAT YA Icdlold HTEAAT & v 3. AT+K°>p+n
TashuT-IRE FaaeT § 4. p+AT->n+ATT
1. (1/2) dur(3/2)"

75. Which of the following processes 1s not

2. (5/2)raar(7/2)" allowed by the strong interaction but is
3. @3/2)Taur(5/2)* allowed by the weak interaction?
0 0 _, 70 + -

2. p+n->d+p+p
3. At+K->p+n
4.

The spin-parity assignments for the ground T S

and first excited states of the isotope 35Ni, in

the single particle shell model, are
1. (1/2)" and (3/2)"
2. (5/2)Tand (7/2)F
3. (3/2)Tand (5/2)7
4. (3/2) and (5/2)"




