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2.

" \PART 'A’

8ay & I H WA o I Furg g
A & U v faume gar A e S|
i gaT & oot & X 2 HA/ITT a¥ § ar 5
¥ geara Hlel AT qatawdar & faraeh 3R
3 gefr?

1. 53 iR S

2. 0T 3R S

3. 10 & 3R S

4, 8&HY AR Fr

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

ITIdT §&AT SarRi?

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

A N PR R R N e R S R T |

B P on

[ lost

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

IR ¥ T Ty =y #§ IR aeefas gt
A, B, Caur D garT Sirdr a5 Hiel r gafr
AT B A S A & FAEUE A RE g
o gaife e S

1. A 2. B

3. C 4, D

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

TH 3T Idel STelld gISsiFaliRe 3 &
BT & 3§k AR HET F A o A T
IAT §1 3H HRE 9o Gl HT pHE

1. SETeTT g 2. oIITeaT ATl

3. 9¢ ST § 4. €T S §

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



5.

gfafAdc 70 SR 4Shel dTed Tk HATT
Fd & TeT ¥ g T feT H Frer
fohall T ToRAT ¥, IR &I FT AT,
et T Pufdr & 110cc T HpfereT 3raear

# 70cc &2

1. 7150 &frex
3. 28000 efrex

2. 4000 @frex
4. 11100 sfrex

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

T Tecdt I AT Aol 7 gl R g1 3fg
38 Yodl o ol Y1 & @1 S o 98
e fe@ei?
1. gl

3. ol

2. prol-3glr
4. ool

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

3. red

2. black-brown
4. blue

Ag® IR g A TR & & Hir gl 27
fraY §1 98® AR § iR T 3T A gar
B srarer: 5 foravd. aur 7 fRdAve. fr arag @
Tololl IRA FXA &l B Ml TR qgaer $
dg [ dleR A F IR W Aerar g
Ae® TR T ST IR & o i gt fehcielr
(A & A ey Utk W Y@r # Fudg

€)
1. 12.5 Y 2. 22.5fwAY
3. 4.5 fRaT 4, 135 fwaAr

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
3. 45km

2. 22.5km
4. 13.5km

10.

T aer G foadhr Bsar b g, gar & ua &
JUT 3N FAUHAS s Mo 30 W 57
Rg e Sd § F oMel # T WER
AT 13 grr 3 o B33r a (b < a)
F TH Fedfeid S A RT & O G &
THAA Melt FT et &

1. 2b/a
3. (a—b)/(a+D)

2. 4b%/q?
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’

g gfFd A, B, C, D, 3T E t& digd &
s e S5 ¢ 5 Caey & g1 3fe D ufea
&l T MY W e IR &7 & &7 a
IfFd BAaWE & S § af s & &
FIT-TT FUT Tad g7

1. ES¥ A W & Tohd Bl

2. Ecifgel Y @ & IheT &l

3. AT Y 9 7EY & Tehar B

4, Adica Bar D T g Bl

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

el & v @ag A 30% dhaer fhahe,
20% FaT Peaiel TAT 10% Fael aEH dre
gord §1 20% facamdt peafar wa frae =t
Toa § aur 15% faeameff she 9 ud
forhe gt Word §, 10% faeamedf eater vd
JEHe did alal Wod &l 15 Aeardt &1
Tl 78 Ford § FafF 5% et fat @er
god 1 For facanfet i wear = §?



10.

11.

11.

12.

1. 300
3. 350

2. 250
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

aimawwaﬁaaﬁDRQP,wAaiaT

arel 93 9T ABCD & U& &l # gl
R

D C
P —NQ
A B

gfg  Ala =3 § @ uq st PBRQ @ T
ABCD & &lathell I 3fedTd T §7?

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

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

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
3. 1/3

2. 1/6
4. 217

T 100 AY. el 918 el & TH W dR &l
STl & =T S g1 Icdsh TH & ders
FeATeR o 1 e aur FEd @ 45° W g
#eT 1 #ex §) 3T AR T SIel H FHel
& A%e fhdaTr grem?

12.

13.

13.

14.

14.

15.

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

1. 200 #r?
3. 400 #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?

A FIT F Taw A AET  dAEaE
28000/- &1 Teh o TIFIER T TH A Jaeh
Fr AL I5000/- AT T20000/- F ddT W
g fhar siar g1 afe 75 3iaa dereare
gifer AT dearg @ T4000/- 3ifow § ar
T AT FeT TEAT 3 v 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

U HAATG a@m a3 $fr daT agam"r &
IR T RfFAr FAA: 2, 4, 8 FAvg Hr afa
T 3=t & Rz & g afa &
1.%%/5% 2, ?mfmtr
3.%%@@ 4, 4Ty

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

el g #T n gfdl A 20% e W A
gliear g1 B & a@l qEas 30% Y& W
e 81 n & 98 ~gAdH A AT PG
e F @A« a7 @I X B g@arr @



g, 39 YT @ g AGl AT ST FehdT| h

Q! T TEAT A U HfAF 812 3.
1.7 05}
2. 8
3.6 0
4. S9 de & qEde #T Ahd Hed AT A
0 /2 n

3n/2 2n

15. A buys n copies of a book at 20% discount. B
gets the same book at 30% discount. What is 05
the minimum value of n for which B can buy 4.
one extra copy of the book, spending the same
amount as A?
1.7 0
2. 8
3.6
4. This problem cannot be solved unless the

marked price of the book is known.

05

o

/2 T 3n/2 2n

16. 3 FUMATAT T YFFd A, 3o AT IER 17. Which one of the following graphs represents
g ereel Y FEAr Ty foEd g Uuse f(x) = sinx cos x?

1

H FH T FH Ush cFold g odfched odTdR ar 1. / \ [ '

ol o &l 05

0.5

1. 2205 2. 3780 0 \
3. 2730 4. 3360 \\\

16. The number of three English letter words, 1
having at least one consonant, but not having o w2

two consecutive consonants, is 05
1. 2205 2. 3780 2
3. 2730 4. 3360
0
17. i ¥ ¥ 3@ A T HF-T@r 3w

3n/2 27

f(x) = sinx cosx & gfafafca a=ar &2

1 T T T 0.5

1. /2 37/2 o

1
05 3.
05
0
// 0
-0.5 /
/ 05
1 . | |
0 /2 n 3n/2 27
-1

/2 n 3n/2 2n

0.5 05
2. /_\ / 4, /\
0
0.5
0 /2 m

-0.5
3n/2 27 /2 n 3n/2 2

o

o

o

o



18.

18.

19.

19.

20.

AT AT & al I 9T, Adar B @&
g a9 g g H gl 9id A TE Al S
arsy g Siefeh 9ol B U AT Y5 gl gl
T S 7 & P @@ 2

1. 9T A, T B & AR B

2. A B, TRIT A ¥ a1 B

3. e IS & AR TAT §

4, AT T G & AR & T oIk IR

GegATe U gl fohdr ST dehdl |

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

A st A g & & UdAcHS
A 3H AT & fAshean §7?

1. 0.33 2. 099

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 IETHA H 3T Tl TARI?

Sl

A B
3.@ 4.@
e [

>
[ Bl

>
>

>
>

20.

21.

21.

22.

Find the next pattern
sequence:

e

3.@ 4,
A

in the following

X

> D]

\
> D]

HIT \PART 'B'
AW TR A TR gohAUIE 3 x 3 3TgE §,

o wder waer: @feelt ¢, b dur ¢ g@mr
fafese &1 @ &, 4, v awr w 39 Tiget A
fAfése wa & St (A7) & dora wdst
AT g1 et ufaeel # & Fla-a T@r 82

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

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

gfadm =t Was 3w gHAeor
24Py xy=0 & x=0 F @A
Y &@&d: TadT ara Aol gai Fr F&1 8

0 (39 GHEIOT T °d o g 78T §)
1

2
3

pod R



22.

23.

23.

24,

24,

The number of linearly independent power
series solutions, around x = 0, of the second
order linear differential equation
2
3732/ + % + xy=0,1is
1. 0 (this equation does not have a power
series solution)

X

2. 1
3. 2
4. 3

U deg Y&l § A& ThaHA fd 0.3c &
afaliel U @i FlT & e Ty fog A
¥ g & X Bud q@ll fig B o @
1T Gohd (3ET feem #) wifaeher gar B
Ife @rar &1 Huac IO 1.5 8, o JaTh

Hohd &1 a1fd A A § grem

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
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. ¢

Ueh THTHATT FEaeR Sod &, g Peen
39 th o AR & 9 forar wmr & qur
EU U YU [U%ed @, A=A V@
T UHRAE A geraEedr § & A
@I gooh W GART ST § 3R B e Smar
gl #7639 FEAT FT o9 aree g oaAr
doe dYr ees qoiaar faegere &) afe
Sefel T TEUHIC &Thel A &, FEAEEA
fSeq & U e & og aee &
HIUT IRARAT &

1. /594/(3V) 2. JagA/(3V)
3. 2JgA/v 4. J7gA/(5V)

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

25.

25.

26.

26.

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. /5g4/@3V) 2. JagA/ (V)
3. 2JgA/v 4. J7gA/(5V)
RS gfdey  y(0) =0 JFd  Idehel

wHETor 2 4 gy = 72t W RE A gy (1)
FI AT, FATCRITY (s) &

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

1 1 1\ »x 0
(1 2 3><y>=<o>

\2 b 2¢/ \z 0
W AR T IS g & A3Rdca & v
Sideer AT HaTd GEHAARA &l (Ve faea
d®) &
b=2c A (x,y,2) :%(1,_2, 1)
c=2b AU (x,y,2) =Jig(1, 1,-2)
c=b+1d (x,y,2) =%(2,—1,—1)
b=c+1 du (x,y,2) =%(1,—2,1)

> w poE

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. b=2c and (x,y,2) = -2, 1

1
=L
2. c¢=2b and (x,y,2) =%(1,1,_2)
3. ¢c=b+1 and (x,y,z)=%(2,—1,—1)
4

b=c+1 and (x,y,2) =%(1,—2,1)



27.

27.

28.

28.

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

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

sfaaRa gar &

1. x & gsft A & fow

2. x=+2 & @O, x & 37 g AT
¥ faT

3. Wd-2<x<2®H

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

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

T R SR & &d & &I T gTATAGT
TG O3 & fIig @i afd —w2 & Ty xy
AT & FATR Th TATA H goddAd m
dr v afhel g & faT gFd & (69 &
e R & e =r §) 3 3us &
fonely off feorm & fawanf@d a= & fov Fod
gl

B

o x-fERr F #R @afRa & &, caRora >0
& T FR & T HA FH gfhdr &
GTHATA g & A & fow e FHyaAr
¥ - F&r

1. AT x aar z e aRafda aa g

2. ATy ddqT z A& aRafad g gl

3. AT x dAT yﬁéar’ra;qﬁaﬁ?rg‘ré%“l

4. gefr =t e aRafda ga &

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.

29.

29.

—ax

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?

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 TASHT F TTY 80 kg ol I@A aTell
U HSHA dlfeldl, afd 10 m/s & Y=o
FAT & UH UA, S t=0 form AT g H
ag Usol AT § A ot ¢l afa AR avor
Id & HROT IFH A v(t)=10/(1+3—t0)
mis, STgl ¢t ¥. & AT T § & F H
gRafdd gidr &1 S afa 8 m/s, d& IR ST
g 98 R A U3 T YE F & R,
T A IR S | sE A A #

389 @9 H A arell Far 1 fAde # §

1. 4K 2. 8Kl
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 is 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 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. 4Kk 2. 8 kJ

3. 16 kJ 4. 32 kJ



30.

30.

31.

31.

32.

HFA ITHIR (TRTASGdT &))
E = kE, cos q(x —ct) & qarq Teh
Gegadesha T W g1 Ay Afdd
(9fa zHE FweT) ST 4x +3y =0 F FAK
& FAT F IR AT &, gef

1. % goc EE 2.

1 16
3. ESOCES 4, EeocEg

A fegd &7

&g CEZ

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 E& 2.

1
3. &ckEf

g CEZ

4. 2 eoc B
FIUT IRATRAT w aTell Teh ThiaHT Tlel
3Tacieh aleldh I AAEAT ARG TAT ¢t =0
W, [1p(0)) = =[10) + [2)], STET |0) T |2)
HA: JHTHATGIRT ITUR T @l Scdfotd
FAEAT §, ¥ &A1 (e 81 9§ SqeTan T T
t T aeh a1 3raedr |@ieer [y(t)), |[$(0) &

difes §, &
1. 7n/2w 2. 2n/w
3. m/w 4, 4n/w

The state vector of a one-dimensional simple
harmonic oscillator of angular frequency w, at
time t=0, is given by [P(0))=
\/%[|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.
3. w/w

2m/w
4. 4n/w

Bfaw & v o1 H1 gEEEdSI T Belel
Y(r,0,0) = ——e™"/2, @l a>0 Th N
g ¥ I S g1 3w ¥ wilkead g
dqUT 3EIH § ALY g H AU g

[3mT fowdxx"e_"=n! F 3YINT FI ohd
€l

10

32.

33.

33.

34.

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

1/2
2/3

The normalized wavefunction of a particle in

three dimensions is given by yi(r,60,¢) =
1 -r/2a i

We , 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

Th AR gcfesr wenRa & gefewmst &

dr & (gaT) HeRTT # WRrdegd Yard ¥ o

Th AT gohgl NRIhd: GAST S g

1. &R @ et 98 I@r I

2. uefeastt & & & IRT T AW
trhel f&T STTAT|

3. Ucfeahrstt & &g & IRl & 3iex Eiar
SRR qT 3T I e 61 o

4, UCRHAT & &g & &F H TH glolall
aifcrefierar fesarfea aem|

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. bedrawn inside the gap between the
plates and its velocity does not change sign

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

Tsh WrAed AEIH (Wi € = 4e,,
W=po) & eI ¥ TH WA Tdegadashrg
TR, 3% gaT & T A AAT z2=0 W
Mt g &l ATIH # gahy &F ¢
H = jHycos(wt — kx — kv/3z), STeT w a7 k
el W gl Ffdadel dar AIadel HIT g
ShHRT:

1. 45°3UT 60° 2.

3. 30°duUr60° 4.

30° 41 90°
60° A1 90°
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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= jH, cos(wt — kx — k\/§z), where w
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°

xy AT H W I UF FAd  Eufed
grefeh IRd & 3 (0,0,d) d2T (0,0, 2d) W
AR AT A +3Q AU —Q W o g1 g
(0,0,2), ST&T z>d § 39 QY Aearq@ Hr

faegaedfas fasa gram om@remT
1 d? 1 2d
ameg 23 2. 4neoz_2 Q
1 3d 1 d?
34 4. — @
4meq 22 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? 0 1 2d 0
" 4meq z3 4meg 22

1 3d 4 1 d?

ATey 22 ' 4meq z3

A F x U HUT H1 RUTT ThRS § aur
p 3HT TYIAI HIIT AR | HAAHAATR
Lp?+ fx?,Zp? +yx?| SR qAT y IW

g, YT § IR
1. y=8 2. y=28
3. y=+2p 4. 2y =R

Let x denote the position operator and p the
canonically conjugate momentum operator of

a particle. The commutator [ﬁpz +
L x? ,ipz + yxz], where B and y are
constants, is zero if

1. y=p8 2.
3. y=v2pB 4. 2y=p
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37.

37.

38.

38.

39.

& fgor & e Faed dF & FaIT afFEse 7
FHAGT T BT & §(p) = 5 . ST&T
o dUT B HA Bl 3Gh TAT H A H
fARaddr Ax g

ha ha

1. Jm z 2. Jm 7

h T ha

> W “ G5
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

1. ﬁ’;z—“ 2 \/E;—“
h T ha
3 T AN

A V H, HARE FAT U &, N FOT &
S US I h gEAEEANT d oHEdr

QWU,V,N) = (V — Nb)N (%)W2 ¥ fear S
€, (8T a dAT b YT W §)| 3d% a§ P,
IITA V a7 a9 T 30 YR TaTd g

1. (P + %) (V — Nb) = NkyT
2 (P - ‘;—’Z) (V — Nb) = NkgT
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. — Np)V (%)
(where a and b are positive constants). Its

pressure P, volume V and temperature T, are
related by

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

3. PV =NkgT
4. P(V = Nb) = NkgT

GSTATT m, & Ueh HHAGN T HAWT Rk,
FAGT W M GIHAT Pl G, Th gloldd
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40.

40.

& aderer T H 3ifhd e WrAfaed:
fuia frar smar giafe s Rfdes
oAl & forw fRar arar &, ar aRoms &t
& g arelr 3w g

L. 2.
72 T2

(0.,0) M (0.0) M
3. 4,
00 M 00 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.
T2 T2

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

25° @. W ATl dleedl 10 V goFd Ueh Sel
mwuﬂmmwa’m &7

0.07% 9fa. &. &1 125°"W. W 3H SR SIS
$ gaTelsT dleedT ¢

1. 120V 2. 117V

3. 107V 4. 93V

A Zener diode with an operating voltage of 10
V 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. 9.3V

41.

41.

42.

42.

cfafaw # waweor - A G &
g FT gREUT T § E = hvlk|, TEE ¥
Fofl, k § 9T @iy, dUv Th W §
Teh e ofy & &1 IR w7 av w®
FH FT €, 8, af U SHS &TTHeT FHON

parcz iy
1. ep/(4mvh) 2. e3/(6m?vih?)
2. neﬁ/z/(3v3 13) 4.  €%/(2nv*h?)

The dispersion relation of a gas of spin-%

fermions in two dimensions is E = hAv|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. ei/(6m?vin?)

2. med?)(3v® 1) 4. €%/(2mv?h?)
T FSHIATAP dF F dR$ Fol U, Terdr
S, d™ T, &« p, ARG V, TEafas fa%a u
qar FOT Hr &I N F & F OO §
dU = TdS —pdV + udN. & U Tk JUTT
3o g, af I ST FLar §

ap aT
1. - -
S V,N av SN

au aou

2. p—=| =S5S—
oT S,N av S,
ou 10U

3. pdY -t
oT SN T oV S,u

a oT
4, B =

aS|V'N - E|S,N

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
I R
’ as V,N - av SN

o) _gow
paTS'N_ av

SH
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44,

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

aS|V,N - E SN

a9 T R, TH AP H, FfUH & @y
AEGIaEAT A I@d, HIUEAW WRAUBET
g, Th dF W ARl 93k WA &
YR 37TEAT |0) IAT Teh Scafold 3aEAT |1)
9 TEel T TIEEAT WI¥hdd HAT: P,
dqur P g1 AR et EEdnit & &
THAUT FRIOIT Har T Jfd #, A &
WICHAT T AT F&AT n gl A & W,
JAT W,_,, S UXATOTAS HhAUT |0) - |1)
qAUT 1) > |0) ¥ HIA 3HTeYg fagal & aof gl
qgaEdr H e @i A @ Sia-ar
o] gm?

1. PynWy,, =P, Wi,

2. PoWo1 =P nW;

3. PonWysy = PLWiLo— PLnW,_,

4. PonWo_, = Py W0+ 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. PynWys, = Py Wy

2. POW0_>1 = P1 n W1_>0
3. POnWO—>1:P1W1—>O_P1nW1—>O
4. POnWO_,l = P1 W1—>0 + P1 n Wl—)O

farT a9y & dlecard Vy, T Ve 3R &
S § B W AT =AY dieedr T 3R §,
W AR A IR0 dleedl F& 4V F dR
F& mV d& Jeadiad gl gl
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44,

45.

45.

%mﬁﬁ#ﬁw&m@mm%ﬁ:
1. 9 3T § ol &l

2. U 3eT A Gerr B

3. HelFeX FIRIUF el &l

4. 98 RIS ol &l

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.

Vee

From these measurements it may be inferred
that the

1. Dbase is open internally

2. emitter is open internally

3. collector resistor is open

4. Dbase resistor is open

Teh n-f9C HAIT-3T8T qRacieh Sl qOT AT
deedT V &1 3GH 9 ST eholaTell faficsT

gl
1. vV/2"-1) 2. V/Q"+1)
3. V2 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) 2. V/(2"+1)
3. V/2m 4. V/n
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HT \PART 'C'

ATy SEUCT P, () FT SFeich ekl G(t,x) &

G(62) = === ERox"h(0), x| <1
& foul afg fx) Hr ey a@H

AR [ f(xNdx' = xG(1,x) F & S
¥, ar 3O fPcafEa W A o7 G

[0}

n+m 1

1. Z XL (DPn (5
nm=0

2. Z X™mp ()P, (1)
nm=0

o)

3, Z X" mp (1P, (1)

n,m=0
o0

4. Z X" mp ()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

o)

1, Z X"Mmp ()P, (%)

nm=0
(00

2. Z Xmp (1P, (1)

nm=0

o)

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

nm=0

o)

4. Z X" mp ()P, (1)

nm=0

47.

47.

T AFr H BT V(x) = —k%x* 4+ 0?x? H
TF FuT afaefier &, STeT k 93T w 3R &l
qIaEdT AT & 38 dF & g9l &1 ASaH
guie fAee gl H & HIA-AT HIAT g2

P

-

\/

=
N

)

%%Q

) —

A

p

w

A particle moves in one dimension in a
potential V(x) = —k2?x* + w?x? where k
and w are constants. Which of the following
curves best describes the trajectories of this
system in phase space?
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(a
\
®

A fh fedr Bffeedt OF & camgeRIehd
e aur wE (x,p) €1 IR’ A W
(X,P), X=x%sinh(fp) U P=
xY cosh(Bp) & gRenaT Ry o &, Sfef
a,f AT y IR §, d 3@H Us fAfgd
FUTERT gl & forw gfasy g
L a=@+D@y=Z@-1
B= 5@+ D @M y=s-(a—1)
3. a=$(ﬁ—1)a‘<’ﬂy=$(ﬁ+1)

1 1
4. B = ;(a—l) quary = —(a+1)
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49.
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50.

50.

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 = x¥ cosh(fp), where
a, B and y are constants, then the conditions
for it to be a canonical transformation, are

1. a=ziB(B+1)andy=2—}(B—1)
2 B=2—1y(0(+1) andyzz—la(a—l)
3. a=$(ﬁ—1) andy=$(ﬁ+1)
4 ﬁz%(a—l) and y = —(a+1)

Bsar o #1 Th JeaehR faegduRT ares
arel, Uk 3ARAdT fAegduRT I afgd #dr
gl urer & g H wh IR fAegd maw
@M Sr g1 9 & Fg ¥ FER, g d
W ey qur gadT &iF FHAT: E aur B
THATTT I &

0
(ExB)=0

—~
i
)

N—/
I
o
& N
< m

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 4. V-(ExB)=0
S T 8T AT Fofl 0.1 MeV & Uil
&1 Uh faorger gRifota gidr 8, 30° @
U ol ATl 9f&rd frar Srar g1 S«
fohoTgsT T St aRafdd & ST 8, wfara
el faFATTsT 60° 7l FE A g AT
s-TET yehIoleT GrEfles § aUr eueyehe
St & |y aRafdd el giar, fRorgsT @

Fol g
1. 0.4 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°.
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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 SU2), & Ueh 3Hadd U(p) & SR H
faam, ST ¢ g & Yrel # & &S Th
€l U U] IR @ > ¢ + 5 & e,
ag aRafda &ar & W& Up) - U(p) +
SU(p) = (1 + X(69))U (). S¢ F FIE dH
3ETE X (6¢p) 1 W el aMfgd

1. weicAs g

2. aEgfas gAfAd
3. gfFEdr

4. yfagtaer

Consider an element U(¢) of the group SU(2),

16

where ¢ is any one of the parameters of the

group. Under an infinitesimal change ¢ — ¢ +
S, it changes as U(p) » U(p) +6U(p) =
6@, the matrix

(1 +X(8p))U(p). To order
X (6¢) should always be

1. positive definite

2. real symmetric

3. hermitian

4. anti-hermitian

YRS Ufdey  y(0) =0 IJFd 3Hdhel
wEer L0 = gx2 @ sger Rfr &
39T A g fRAT Sar gl 3 yp(x)
JATTYT §T § AT FAA &3 & n TWOT A
gTd TEACAS g yy(x) &, d 3mIfEs

(yn)-yE@)) Sq 3 &
c YE() S
1. 1/n? 2. 1/n3
3. 1/n* 4. 1/n

The differential equation ay) _ ax?, with

the initial condition y(0) =0, is solved
using Euler’s method. If yg(x) is the exact
solution and yu(x) the numerical solution
obtained using n steps of equal length, then
the relative error |Qr®-7E)

is
. YE()
proportional to

53.

53.

54.

54.

55.

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

1/n3
1/n

A [ e?™dx & IR F AT
afr & 39T & F & T 3’ [0,1]
H A oaTs & n #AEN #H fGamfaa R
ST 8l n &1 ~gAdH A FEe fow

ofomH Jaray §, &
1. 2 2. 3
3. 4 4,

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

foleiznxdx using the trapezoidal rule. The
minimum value of n for which the result is

exact, is
1. 2 2. 3
3. 4 4.

U ol fasE Vo= ar®, S@T v 30T
qYEFT § dUr a>0 TH FW §, &aRT
I ATRAT F HUN & Teh Fead & aR
# oo Ifg o Ui 1 e dF dRT
AFITGEAT | 9§ T &, T FoAr qaur
Tl Foll &I AT &

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

U SEcalg B S H I & Th &F H
WWQT%SJHE:aziﬁmW%
(ST8T a Tsh 3TeR §) T 3Mfeer fasra =7 Bl
S ¥ Y, Tk Si5dy Afd vi & I@g
aifdelel Th el aNl dW S| ard
faegca dur dushg &iF g, s [fbe

N 1
Ay =i
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0 AT yaj
—vak dAT yai
vyak dAT vyaj
vyak dUT yaj

> w e

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
N

1. 0 and yaj

2. —vak and yal

3. wvyak and vyaj
4. vyak and yaj

faegd 3maer g, IFd Tk foig Fo1 K IRH
WA S; A fAegd 3mEaew g, IFd TH q@
foig o1 oifd gl | W x-318T & FHKR
AT v & FqTY Afafer g ar g1 g, F PROT
q @ 3d fRaT Saren  fdegadss
g, IF 3T aAl & @ B gl FgIaA §
¢ [RFT # y = — ¥

1
1. 9142
ameg yl?
1
2. )4 lhzth
4mey 1

2

3. i (142

amey 12 c?

4, L0 (1 +"2)

amey yl? 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 qqu
' 4amey ylI?
o 1 Yaa
' 4mey 12

3. It (147

4mey 12

57.

57.

58.

58.

59.

1 q1 4> (1 ﬁ)
4mey yl? + c2

I AATHAET SIHIlT & Th FdieH o,
ST Th HUT FT F "Uh H g, W FER
U & IR Usd FUT FdlEH JNaEAT H
Ry off T I & gt I FRAFAr 1076 1
39 3GEAT H HUN FHr AT F&IAT 39 g1d

e

1. 103 2. 10°

3. 10° 4, 1012
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. 103 2. 10°

3. 10° 4, 10'?

el 3TusSe ol TR, E =0,+e, Jod
Teh A9 dF o9 T W &l €= 2k,T & faw
FST E =0 dlell 3a€AqT & dF &I 91

oTfehar §

1. 1/(1+ 2cosh2)

2. 1/(2cosh?2)

3. %cosh 2

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/(2cosh?2)

3. %cosh 2

4. 1/cosh?2

Sl 0 AU e g & IAIHT Foft ER

dd T W N A Afhdigld HOl garT
Tafa & fRRufaftsa @ifegdr & sgamr
FF, dF T AT ’ARF el §

1. Ne/(1+ e®/ksT)

2. Ne/(1—e€/ksT)
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3. Nee ¢/ksT

3
~NkgT

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—e€/ksT)

3. Nee—E/kBT 62
4. ZNkpT

T IRT $AMS T AR H GdeaiNedr §
10 gfd fAer| afe smufaaq 3afa o
AT ScaTSId gelerglel &l 3eqdrd 1:10 &, ar
HE

1. 10 fAsR 2.
3. 1072 AR 4.

107 fAER
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. 10% mbar

A7t oRuy & D, dur D, a1 RAfaH
s €, T fAderot & @y I ue

fAfeaT 3™Ag #1377 diecar fRmEe 0.7 v 62.

g o fega uRT I +1p, &1 AT ¢

I,

. s o
e 1kQ D, Isz I
10V_— Vo
O
1. 18.6 mA 2. 9.3mA
3. 13.95mA 4, 14.65mA

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 current [, + Ip,

IS

1kQ Ini Iny
1 D, D,
10V ____ Vo
J_ O
1. 18.6 mA 2. 9.3mA
3. 13.95mA 4. 1465 mA

e aRgy # D-3dc-Yae AT &1 Qs
Qy Q1 TAT Q,, T, o fr T & gafaw arar
g, @9 for srar g1

DlS:lQol D Q Qll D Q Q:| DMS:QJ

>CLR >uR >cuz >u,?
Ikd k]
s [ C IE

CLK fader ¥ &m] 9cd+ 3l TWe & fav
FAR QQQ:Qo & &1 STel aTell GId3MURY
Fear scadar gl afe EE 0000 W
Jeaafad fFar Jrar g, ar gerdAeT FEansit
& HITT 3eThd ST U 3T & Gl g,
3

1. 32,10

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 Qq,
as shown in the figure.

LSB

Qol Qxl Q:| MS“Q:l
D Q D Q ¢ D Q $ D Q

e | T 0
ki

Edkh

pt T i

The binary number given by the string
Q3Q,Q:Qq 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
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3. 1,8,7,15, 12,14,0
4. 1,3,7,15,14,12,8,0

ar oifges TR T gw M gHERor
2w |M+b

T == |-~ CaRT §&fOd & &l a d b
TR YIS gl U YIAWRT H, a & AW Hl
JTerdiTd: TR e & o, M & weleT
H T & gRade 3ifeea fRar sm=r a5
T2 §d@ M &OF & e 3@ &7 99ordr m
g dur 3T FuURer & 3fAREaar sm gl a

3 fefor o1 R &
L3 2 a(5)

3 5l ¢ TG0

Two physical quantities T and M are related

by the equation T = 27” MT”’
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

L ()

3 ) ¢ )

THh & TR & FdicH oF 1 gffccar g
H=tho(; 1) ™ wmem o
3T, 98 dF & 9 A grifear

AT & @iy aRafdd 8 8, &
. (COS%) ) <cos§)
' sin> ' sin=
4 8
cosZ cosZ
(sinz> 4 <sin£)
2 6
The Hamiltonian of a two-level quantum
1 _11) A possible

1
initial state in which the probability of the

system being in that quantum state does not
change with time, is

, Where a and b

. 1
system is H = Eh“’(
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cosZ

( . é) 2.
sin—
4
cosg

3 ( ) 4
sin=
2

v ={) O SEa T
W AR 3R TF &N

AV(x):{VO 0<x<:&Hfaw
0 3gur
A TR ST §, 9UH Seafora aen

Soll F TMYT AV & YUH Fife dH, 3Th

T
(COS §>
. T
Sin —
8
cosZ
6
. T
sin=
6

IGETa S
1. Vv 2. 016V,
3. 02V, 4. 033V,

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

If a perturbation
_ (Vg 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. 7 2.
3. 02V,

0.16 1,
4. 033V,

FdlcH AT n & e A & v, fasE
V =cx°(ST&T ¢ >0T& 3K §), & B{d Th
FaicHd dF & ol ATRGeIOR AA E, 39

3qared # aRafdd g g
1. n*3 2. n3/2
3. nd/4 4, nb/5

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. nd¥?

3. n°/4 4. nb/5

Thiceh MnO &1 NaCl arell T3== ardr &l
120K @ 3HA Uh 3Hfdeshg @
gfceliggaeshia HhaAT g1 120 K & = uh




67.

68.

68.

Tha [111] FAdH W TIHIT FACK §,
W 3HeoA  [111] FAAA R FAHOT Yid-
AR g1 IfE ST 3R, d aur d’ &,
SHAT:  MnO & HHAUT d9 & Ad Jodr
3W, AUROT g il Gehrolel &1 U
frar Srar &, ar
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 V2
3. d=2d 4. d=+/2d'

dES | & TH Udfde AdAldR Hl, STelsh
FRTT a & TT N AT & Toh fFag
STelh & & H, Alestoied fhalT STAT gl
Ife ST 7 soleeEr &1 gReur E(k) =
E,—2tcoska & f&ar Smar g, & E,
HFA AR H gAFCIA I Foll § aur ¢
Th AW, dl "dldR & 3eX ATEATHT T

Helcd S8 YR gRafdd giar &
1. N3 |-E
' E-E,

2. N (E;—f°)2—1

E—E,
3. N3 -

N

V(262 =(E-Ey)?

A metallic nanowire of length [lis
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) = E, — 2t cos ka, where E, and t
are constants,, then the density of states
inside the nanowire depends on E as
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69.

69.

70.

3 ,E EO

v (Zt)z (E Eg)?

darg ¢ Ty disg w & e gRfada
& B 3elsd AT ST §, W faER| ufd
SHS  &FA%el A dlghl  Hr T
n =k|q|B/(2nh) & ¥ H FTHTFT I
T &, STET k U O aEdias T&AT §
dUr q dEw &Y gl ar gl gfadrwesar
Pry &

2nhk |4 2nh  |w
1. — 2. — |-

q> w kg%l 1

21h 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/(2nh),
where k is a positive real number and q is
the carrier charge. Then the Hall resistivity

Pxy IS

2mhk | ¢ 2nth  [w
1. — 2. — |-

q> w kq?4] 1

21h 2mhk
3. — 4,

kq? q?

Falcd @&AF L, S, ] T m; gEd TH
3GEAT AT FAAGH [GFAIT §

Hy = TR (1) 4 94(S 1)

Sigi B o] fRar amnr g & g, g
TR & AT g-auneh § A pp = 1.4
MHz-G? §X #etersT &, S8 h Tole
FleHCC §11G & TEHT &1 W S =0,
L=1aar my=1 3aeq f IiaRar H
oI FeTeTeT §
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72.

72.

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

= m]#BB . .
Hy =0y (L D) + 9545 )

where B is the applied magnetic field, g 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
§=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 AIAT TEh F Hesd TR & ST HT
g 22 cm g2r 33 cm 9 S E
AW fh L-S oA ol dur oS @
e [@fey, g E(J) —E( —1) = 4],
STET A U HW §, TGN TGP AT Re
aftiel &1 5@ Sgeh 1 GET Hehelol &

1. *Pois 2. *Fass

3. 3Gaus 4. °Digs

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 *Poiz 2. *Fasa

3. °Gaus 4. °Dias

I FTEISIT WA H 2 2Py, AU 2 °Pyy
T T EHA T fadqresT 0.4 cm g, @
Li** & gorg fgresT gem oferser

1. 12cm* 2. 10.8cm™

3. 324cm™* 4. 368cm*

If the fine structure splitting between the 2
Py, and 2 2Py, 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™
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T ufharstt 7 Fia-ar g9 =dieafhar
CaRT 3TAd 82

1. K°4+n®>K°+nt+n~

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

3. AT+K°>p+n

4, p+ At > a+ AT

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

1. KO4+n®>K°+nmnt+m~

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

3. AT+K°>p+n

4., p+ At > na+ At

arfers 235U 1 gUE quTATeT @I 9UH
3cdfold 3aTdT FI Foll, IUR GEAT &
FHR 45 keV gl ST 3cdford raear &

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

The first excited state of the rotational

238
spectrum of the nucleus “35U 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

Tehel &UT el Ifasd H FATAASG  $INi
F YR dUT YA Scdiold GEATHT &
T Jashor-ARE Paae &

1. (1/2)” dur (3/2)”

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

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

4. (3/2)" @ (5/2)"

The spin-parity assignments for the ground
and first excited states of the isotope 33Ni, 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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[ FOR ROUGH WORK ]




