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"I \PART ‘A

feanfdat & ve @og # 30% Fae e,
20% shdel Pediel TUT 10% shael SrEhe siel
God &1 20% faeardl pesior va fhehe alat
Tord § aur 15% faezrdt srehe dfar wg
fohehe gl Weld &, 10% feardf pedlar wa
Ehe §id gl Wold gl 15 et +1%
Yol 78 Wold § e 5% faeandf i Ja
Qed &1 Fol eafdt & dear #ar g2
1. 300 2. 250

3. 350 4. 400

In a group of students, 30% play only cricket,
20% play only footbal 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 al three games. What
isthe total number of students?

1. 300 2. 250

3. 350 4. 400 & |

g caf@d A, B, C, D, @ Ew'ﬁﬁ%ﬁ
gaﬁéﬁ%%cm'aﬁ%l_yh‘%dﬁr
& frr te MU W E IR &7 & &7 o
fFq Baw E & &= §, @ B F @
Phe-aT FUT TAT E2 | '{

1. ESR Y W & g &l

2. Ea@ﬁmwﬁﬁm%l

3. AT R W ae] & Tl B
Z.A@EHBQJTDB;)[%"R#T%I

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
persans between B /and E, then which of the
following statementsis incorrect?

1. E can be on extreme left

2. E can be on extreme right

3. A cannot be on extreme | eft

4. A isawaysaneighbour of B or D

T e G forgdhr B b g, gar & Rug §
JUT 3] TAUHA 3% Mol 39 9T 5T

WE et ad § fF el & AT IR
AT g13fE grr ¥ o B a (b < a)
F TH Fedfeih S A RT & O G &
TR el &l Aot &

1. 2b/a 2. 4b2/a?
3. (a—b)/(a+Db) 4. 8v%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 parale to each
other. If the shot spheres fal within an
imaginary cylinder of radius a (b & a) then
the fraction of spheres tpat will hit Gis

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

3. (a—b)/(a+h) 4. 8p%a’

AEE AN T EUEN R & T Hr gl 27 el
¥l TEw MRy AENTR B WX A G B
amef:* 15 forefi/ea. aur 7 frsfa. fr Tt @
mmm%lemf@aﬁ%m
3 éﬁwAﬁéﬁﬂwwmélm
g;‘agﬁvma:a’maﬁrqhm?ﬁ
EAA R At A v e YT o R §)
1.{12.5 fely 2. 225w

3. '4.5 ey 4. 135 e

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

straight line)
1. 125km 2. 225km
3. 45km 4. 135km

T Uool §F 1 Aol A g0 e g1 afg
38 Yol HI ol YhIT H &I I d dg
T fewen?

1. g 2. -l

3. ot 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
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gfafide 70 §R ¢s®het dTel Ueh AHT cfad
& & ¥ Bl Ueh [T H AT fobetell GeA
ISR &, AT TeT o1 3maaw, e & fFufa
# 110cc U1 Hpf 3raedr & 70cc §?
1. 7150 efex 2. 4000 efrex
3. 28000 efrex 4. 11100 &frex

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

1. 7150 litres 2. 4000 litres

3. 28000 litres 4. 11100 litres

THh NcAd Idol Tld gIEsIFdliRe 3 &
BT H 38k AR 9T &I &l Jom w fedr
IAT g1 3H RE ot °icT T pHE

1. SETeTIT I 2. CIETHIT TR

3. §¢ Sdr g 4. T STdr §

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

1. approximately doubled LY
2. approximately halved "
3. increased | {f
4. reduced Y2
A RN B R IS S DA TR TR T
s e A s & yron

[ lost
RSO s % il Sl e | \
D

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

39 QR I w4 AT A IR Uefdw gt
A,BI,CFr?JTDE@‘JTGﬁ‘cﬁ?I'éQfI’IE’TﬁaQﬁ'JT
T §| S IS WS F TS F A g
o galiee e Siedi?

1. A g 2. B

3C 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 Ay B, € and D.
Which party won the largest-propertion of
seats it contested? ' J

1. A e B g
3. C . 4. D
q

17|15( |13 (12

8 5

25(24 | |41 |40

7 2

] )
1. 47y £ 2. 9
3.é 4. 6
Find the missing number.

17|(15| (13|12

8 5

25(24 | |41 (40

7 2
14 2. 9
3.3 4. 6

8ay # Y H WU o A= =g Ffed
A & fIT uh faurer gar A el S|
Ifg 8T & dea A X 2WAHfT aw g A 5
a¥ geard el A9 gafawdar & faraeh 3R
A grefr?

1. 53 AR S

2. 0% 3R S

3. 10+ 3R =

4, 8@#T 3R Fr
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10. 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. 5cmhigher 2. 0cm higher
3. 10 cm higher 4. 8cm higher

11 & 18 31T 3 3T SR ST
b b7 K
I

11 Find the next pattern in the following sequence: [
€2 BN
A Al
1. Eb 2. % (
A @l
5 e E
3. %@ 4, C%@
NN NN

12, foeeT wEasi #Hyfea d@ar &1 aecAs
geteer 3T WCAT & feshedd §7?
1. 0.33 L2 099
3. 0.89 4. 0.10

> D]

>

=

12. For-which of the following numbers is its
positive square roat closest to the number

itself
1 083 2. 099
3. 089 4. 0.10

T

13. AT TG & & 9 e, AT B T
& a9 T g #H gl I¥T A Th Ad I
arsy g Sidfeh 9ol B U HieT Ysh gl gl
et st 7 & Fia-ar F&r 82

13.

14.

f/

1. 9 A, TG B & s &

2. I B, T A & AR B

3. a1l e & HR THET §

4, A9 F G & Al & 6T 3oIh ATES
geaA fAuiRa g Fd o dahd|

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 thén Parcel B

2. Parcel B isheavier than Parcel A ¢

3. Both parcesare equally heavy

4. Without temperature and" pressure data,
their relative masses cannet be determined

7

{ .
A RY T meEt F ¥ FAar e
f(x)‘“:.. sinx cos x & fafafca #ar g2

1 T T
1.
0.5
0
0.5
R . |

0 /2 3

37n/2 2n
05
2.
0
-05
0 /2 n 3n/2 2n
1
3.
05
0
-05
-1
0 /2 n 3n/2 27
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0.5
4,

0

-0.5

0 3n/2 2n

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

1
1.
05
0
0.5

-1

0 n/2 3n/2 b2
05
2.

-0.5

w2 on i

3/ n
i

05

o

05

0 /2 3n/2 2n
05

-0.5

0 /2 n 3n/2 2n

15.34?)Gﬁaufrﬂwaﬁq§¢am,3?rsﬂ?rs¢aﬂ
grel QUeal HI TE&IT I3y [TaH Tl s
H FH T FH Tah Told g dAfehed odR al
SISTeT AT &l

15.

16.

17.

17.

18.

1. 2205
3. 2730

2. 3780
4. 3360

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

1. 2205 2. 3780
3. 2730 4. 3360
el g T n gfadl & 20% e W A
@lear &1 B @ & gEde| 30% T W

TSI 81 N1 a8 ~YeAcH AT Ao
W%WW?E‘TW B garg T
TS qEAR HT HEAT A ganr @ldr s
W@rﬂwﬁwmﬁ?

1. 7 1 .

2. 8 ! (

3.6
433%%%%34%:1—&%

e, g’&? waﬁﬁaﬁﬁmmml

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?

157

2. 8

3.6

4. This problem cannot be solved unless the

marked price of the book is known.

Tsh GHEE ANSTHR &1 & e a3t &
Wuaﬂ%.%mamar: 2, 4, 8 fraiyrg & aifa
¥ 33 g1 Rfzar i stma afa §

1. 2 frafired 2. = fmated

3. 2 fretyer 4, 4 e

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

1. ? km/hr 2, % km/hr
3. % km/hr 4. 4 kmvhr

P Ful & T A g JAedE
%8000/- §1 Teh a1 PR T Teh A JaeH
F HALT: I5000/- ar T20000/- & AdT W
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18.

19.

19.

20.

20.

fAgerd foham Sem g1 Ife @8 3iaa derears
diherR HT daeare T I4000/- 38w § dr
TR & Fel FEIT A fohdalr grf?

1.7 2. 9

3. 10 4, 11

The average staff salary of a company is X
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 sdary is X
4000/- more than that of the guard?

1.7 2.9

3. 10 4. 11

T 100 AY. el 918 el & @A W dR &I
STl & Y S g1 Icdsdh TH &l ders
FEATeR AT 1 #eX aUr FEd § 45° W g
HET 1 HET &1 3TaeTHh dR A S HT Hel
& Thdl fohdar glem?
1. 200#?

3. 400 #?

2. 241.4#?
4. 170.7 #r?

A 100 m long fence is to be made by fixirg a
wire mesh on steel poles. Each pole hasa1'm.
vertical portion and a 1 m portion tilted atlase
to the vertica. What will be the area of'wire
mesh required?
1. 200 m?

3. 400 v’

2. 24147
_ 4 1707 m?

gmaa:rwzﬁaa?‘r{DRQP, T A ol
arer 93 991 ABCD & Ush &l & gl

- A
R
D c
P Q '
A B

afe  Aa =3 § @ ugs PBRQ T
ABCD & &athell &I 3eIdldl T §?

1. 2/9 2. 16
3. 13 4. 2/7

DRQP isasmall square of side a in the corner
of abig square ABCD of side A.

21.

22,

D C
Q
A B
What is the ratio of the. area. of the
quadrilateral PBRQ to that df the sguare
ABCD, given Ala =3? 4
1. 2/9 2. W6
3. 13 i 4.7 2/7
HIT \PART "B’
o {
F
qm‘m gfd€yr  y(0)=0  Jg&Fd 3Idhel

FAEFEr 2 4 ay = et W RN A gy (0)
7 AT TATROTY (s) §
1

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

J F -a_,-b
1 r e %—e
# ha—

3", a(s¥p) 4. b-a

Consider the differential equation

2 +ay=e" with the initid 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)(3/):(0)
2 b 2 \z 0
W R Tk 3qes g & 3HRedcd & v
gfdeer qUT Hatd JHAASA & (Toh e
d+) &
1. b=2c du (x,y,2) =%(1,—2, 1)

2. ¢=2b AU (x,y,2) =%(1, 1,-2)
3 c=b+1aW (xy,2)=2(2-1,-1)

4, b=c+1 duar (x,y,z)=\/ig(1,—2,1)
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22. Consider the matrix equation

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

23. grEdfas Wald  f(x) = 1/(x? +4) ) Far|
x=0 & TR H f(x) A ToR YO
HfFERa gar g
1. x & g A= & foT
2. x=+2 & a9, x & 3= v

AL F foT
qd—2<x<2 H
x>2dU x< -2 & faT

23. Consider therea function

f(x) =1/(x* +4). The Taylor expansiony 4

of f(x) aboutx =0 converges
1. fordl vauesof x - ﬂ-{
2. foral valuesof x except x =§t2

3. intheregion -2 <x <2 =

4. forx>2andx < -2

24.mﬁﬁ:Aua:€aamUﬂ'zr 3 %3 3G &,
o &0 s @feet a B'{asnc ganr
fAfdse & W@ &, U v auw w 37 gl &
ﬁﬁamﬁ%%*wrlﬁmmzmﬁw

g g1 e ;N HlaT-T TEr g2
1 @-d=0, 4-b=0, @-¢=1
2. %-d=0, 4-b=1 #-¢=0
3. ii-d=1 u-b=0 ©-2=0
4, #-d=0, u-b=0 ©-Z=0

24. Let 34 be a non-singular 3 x 3 matrix, the
columns of which are denoted by the vectors
d, b andfé, respectively. Similarly, #, % and
w  denote the vectors that form the
corresponding columns of (AT)~1. Which of
the following is true?

1. #-da=0, #-b=0 u-c=1
2 U%-d=0, @#-b=1, #-2=0

i-d=1, ©-b=0, U-C=0
4, % -d=0, 4-b=0, @-=0

25.@@?@%%@?%%

25.

de+ >+ xy=0 & x=0 & FAY
%@W.WWMW@#@T%:

1. 0 (39 GHeR0T &1 °a1d Aul §of =18l §)
2.1

3 2 .

4. 3 i

&
The number of linearly independéht‘power
series solutions, around x = 0, of the second
order Iinear differential equation
&y + xh£0,is ¥

X— +
dx?

1. 0 (thls equanon does hot have a power

; *sen&ssoiutlon}

WD
N

FX T Bd ¥ &N T GIAA TG

& @1 PN afd —wz F WA xy FHAA

¥ TR TF TAAA H GOAT m @ TH

g & U qFd & (3 F e e

afra%ﬁ'mw%na?mﬁafrﬁ?&ﬁaﬂﬁ%nﬁ
eI & & fou fod g

>

T

e x-fET H FR AR gl &, caX0Ta >0
& Y| HR & fAdy A H afeer &
GSATT g & A & fov e wyar
F A Pl T 22

1. A x dun z Aéens aRafda aa &

2. Ay aur z Aéenis aRafda @ g

3. AT x a1 y e aiafda 8 &

4. g et Rdens gRafda ga &1
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26.

27.

27.

A disc of mass m is free to rotate in a plane
pardlel to the xy plane with an angular
velocity —wZ about a massess 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.

3]

.

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 discin
the reference frame of the car?

1. only the x and the z coordinates change

2. only they and the z coordinates change

3. only the x and the y coordinates change

4. dl the three coordinates change

BNﬁFIéWQFWBOkgWT@?faFﬁ
Th TSPl dlfadl, afd 10 m/is & User
el ¥ gw, S c=0 forn Sfer ) #
95 Y50 FT d I & ¥ ARy FAER Eor
g & FROT 3T AT v(o) ="10/(1+§)
mis, Sigl t ¥. H AT« g, & &
oRafdfa gt &1 ot arfals mis a& R S
& o a5 O @ 97 FEm 4% W &
aﬁmﬁwﬂa;rr& Wl 3§ a4 afa H;
SEG T H S A Fo 1 e 7 §

1. 4 kJ 4 V2 sk
3. 16 kJ Y4 RK

A cyclist, weighing a total of 80 kg with the
bicycle, pedals at a Sipeed of 10 m/s. She stops
pedaling 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'+,3i0) m/s, where t is measured in
seconds. When the velocity drops to 8 mi/s,
she dtarts pedalling again to maintain a
constant speed. The energy expended by her
in 1 minute at this (new) speed, is

1. 4K 2. 8KkJ

3. 16 kJ 4. 32 kJ

28.

28.

/29,

20.

Ueh e UaTeh 9 HI98T UHEHA fd 0.3¢ d
afalier T @ Told & 3eX oud g A
¥ @ & X yd qElt fig B d& wh
g1l Hehd (34T feem &) afasher gar &1
gl Wia HT A9 AUNh 1.5 8, o JeTh

Hehc I 1T T AT § IR>¥em

1. 0.67c 2. 0.81c
3. 0.97c 4. c

A light signal travels from a poi ft A to a point
B, both within a glass slab that'is errc?\/i ng with
uniform velocity (in the same direction as the
light) with speed 0.3¢ with respect to an
external observer. If-the refractive index of
the dlab is 1.5, then the observer will measure
the speed of the signal as
1 0.67c¢ 1

3. 0.27c

2. 0.81c
4. c

TF THEAE SR Se #, foveT e
Yo wh Te B Y o5 fear war ¥ oam

T TR e ¥, 3dT V H

THERAEE AT FFIEedr # gl feed
ﬁrs&&;@rqum ST g 3R o eI srar
gl A 6 3 FSAT @1 3eq aree g oawr
Sofel aur s quidan faegaded g1 e
Sofel T IIEYRC &1Thel A 8, QG
foeg & @U@ feed & ofg alele &r
FIUT IRARCT &

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

A monoatomic gas of volume V is in
equilibrium in a uniform vertical cylinder, the
lower end of which is closed by a rigid wall
and the other by a frictionless piston. The
piston is pressed lightly and released. Assume
that the gasis a poor conductor of heat and the
cylinder and piston are perfectly insulating. If
the cross-sectional area of the cylinder is A4,
the angular frequency of small oscillations of
the piston about the point of equilibrium, is

1. /5gA4/3V) 2. JagA/(3V)
3. 2JgA/v 4. \[7gA](5V)
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30.

30.

3L

3L

32

Bfaew 7 v FT F JEATNFIT R Beled
w(r,0,¢)=\/#e_r/2a,3|ﬁa>0 Teh 3N g,
O fer Srer Bl 3eaH & wikisasn g aur
3¢IH § AT gl HT I B

[3M9 [ " dxx"e ™ =n! T 3UAET H Fhd ]

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

The normalized wavefunction of a particle in

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

We , wherea > 0 |§ a congtant. The

ratio of the most probable distance from the

origin to the mean distance from the origin, is.

[Youmay use [” dx x"e™ =n! ]
1. 1/3 2. 1/2
3. 3/2 4, 2/3

SN IRATRAT w  dTell Teh THAHT el
3Tacieh Gleleh ol 37aEAT HiC FHI =0
W, [W(0) =5[10)+2)], ST |0) T |2)
AR JHATGR YR AT g8 3cdfoid
ITEAT §, § feam Sar &1 98 wgeaH qHY

t foresd a1g raer wiewr o), [ORE
it 8, § « [
1. 7n/2w 2. 2n/ L

3. m/w 4. 47r_/§j4

The state vector of a one-dimensiona simple
harmonic oscillator of angular frequency w, at
time ¢t=0, is given jy [Y(0)) =
i[|o>+|2>] where [0) and |2) are the
normallzed ground state and the second
excited state, respetively. The minimum time
¢ after which thesstate vector [i(t)) is
orthogonal to [ (0))4s F\

1 n/2w

3. w/w

2. 2m/w
4. 4n/w

s AT #F us ®ur & H@der @fEse &
FHHAG T ST & ¢() = 5z, T
a AT B 3R g 38 TUE & AT H
fARTAdr Ax &

ha ha

1. VT ? 2. V1T F
h n ha

3 T NN

10
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33.

34.

34.

35.

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

dimensionis &(p) = ﬁ , Where o and f8

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

ha ha

1. s F 2. T F
n ha

3 7 4 ﬂ B

A f6 x T HUT a1 FUfd gene §oawr
pmwﬁmw%lmﬁﬁﬂw
—p + px* —p +Vx]Gl%Tﬁ FﬁTVW

’5‘ %1—21%31?11 [
1. y=8 2. y'=28
3. y=vV28 4 2y=p

i .
Let"x_denote the position operator and p the
canopically conjugate momentum operator of
a particle. The commutator

——p?+ P, —p? +yx?)

ﬁhere B and y are constants, is zero if
2. =2p
4, 2y =

xyrmqa?r Ao O E A et
qEF WA F IR (0,0,d) T (0,0, 2d) |
A Al QY +3Q AW —Q W o &1 &g
(0,0,2), 8T z>d g, 39 3O G

ﬁajqa?ﬂﬁa; IEECRSEIRCEIE Bl
1 2d
amey z3 Q 2 ameq 22 Q
1 3d
4meq 22 Q 4. _4-7'ce z3 Q

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 eectrostatic potential of this charge
configuration would approximately be

1 d? ) 1 2d

' 4-17,'602_3 ) 47‘[602_2
1 3d 4 — 1 d_z
4mey 22 Q ' 4meg 23 Q

Th FATR Uil TuRT $r gefeawt &
S & (gaT) 3eRT & WRrdegd Yard ¥ o
UH A sl HifAwd: gdsT Sar gl
TG g
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35.

36.

36.

37.

&R Qe S8 ag 1@ Il
qelRHnBt F 9T & IRWAT T SR
trohel  fem STUaT|
3. ucfeanit & &g & 3icRTer & 3ieX iaw
SR d2r 38T i fesT 67 et
4, uefeanit & g & &9 & TH Qe
afaeirerar fasarfea &)

A rectangular piece of dielectric materia is

inserted partially into the (air) gap between the

plates of a paralel plate capacitor. The

dielectric piece will

1. remain stationary whereit 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 DRI (Wacgdih s,) H fdega &
E= kEycosq(x — ct) & | Tch
fAegddeda T g g1 Ay %ﬁ??-r
CIGEEEIERAER T a’r4x+3y_oévwﬂ-w
% FACC P IR HLAT g, BT “hﬂ’*
1. %socEg 2. & EB%

3. %socEg 4 g

-,

goC E2

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

The. average power (per unit ared) crossing

planes parallel to 4x* 3y = 0 will be
1. % goc EE T 12, gy cE?

16

eoc EZ
25 0% F0

3. %_eocEg . 4,

I
WWWW(WG=4GO,M=MO)
% Y ¥ TH FAAA fdegageda T,
36F gaTfF 9y Y @A z=0 W IO
giar Bl AeIH # O geh 89§
H = jHycos(wt — kx — kv/3z), STeT w a7 k
¢ 3R §| 9fdade aur 3uadd Hor §
ShART:

11

37.

38.

38.

30.

1. 45°daUre0° 2.
3. 30°dUr60° 4,

30° 4T 90°
60° 41 90°

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

The angles of reflection and refractlon are,

respectively,
1. 45°and 60° 2. 7 30%énd 90°
3. 30°and60° { 4.  60°and90°

cfafaw # waspeor = A B &
d F1 aRaiaor deer & E = holk|, SETE &
Fa, k%ﬂwvﬁfar dAv TH IR ¢
%@ﬁmmﬁr@r% g T a9 W
BT FST €y, &, A UTT SHS &ITHeT HUT H
13 ér / (4mvh) 2.
2 nel?|3v %) 4.

el /(6m?v3h?)
€2/(2mv?h?)

l‘E v .. ! . .1
The dispersion relation of a gas of spin--
fermions in two dimensions is E = hv|E|,

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

1. €p/ (4mvh) 2. ep/(6m*v3h?)

2. med?/(3v® h?) 4. €/(2mnvih?)
T FSHAAST dF & 3MdRe Fal U, Terdr
S, dd T, & p, ARG V, Ta@dfas fa%a u
JAr HOT HAT HEA N F AT HT HEY §
dU = TdS —pdV + pdN. & U T JUdy
31aehel g, df I8 31T aXar g &

Lo oo
: S V,N - av SN
ou BU
2. p aT| v
SN S,u
3 v __109u
- Por SN T avlgy
d oT
4, 2 2

aS|V,N - 6V|5,N
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39.

40.

40.

41.

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

L o _er
’ as V,N - av SN
ou au
2 Porlsy = Sav
SN S,u
3 ou _ 10U
’ oT SN T oV S,u
a aT
4. B =

65|V,N - W SN

A V H, AR FAAT U &, N FoT &

S Us I h gEAEEANT dr HEdr

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

q ar Srar §, (S@T a d;qT b 9 3R )|
34% G P, 3T V T a9 T 30 9hR
R ¥

N
1 (P+3%%)(V = Nb) = NksT
2 (P - ‘;—’ZV) (V — Nb) = NkgT 4
3. PV = NkgT | J*
4. P(V —Nb) = NkgT __”

The number of microstetes of a gas of N
particles in a volume V and of ‘internal energy
U, isgiven by )
" ol N (aU 3N/2
oW, v,N) = (v - Np)Y (5),

(where a and b &e positive constants). Its
pressure P, volume ¥/, and temperature T, are
related by

1 (P+S) —I\L) =rNkBT

2 (P E f/—’zv) v —'{Vb) = NkgT
4. P —Nb) = NkgT

a9 T R, TH ARHT H, FUHE & @y
AEOIEEAT A I@d, HIYEAW RAVBT
¥, Th dF W ARl 9dF WA &
TR 37GEAT |0) TAT Th Scdfold ITEAT 1)

12

42.

W @l ST AFAGEAT SRR HAT: P,
aur Py §l AfeRr A e IaemEt & A"
HHAUT FRIOT Xl ' Jqfa A, A &
WIeET HI AT TE&AT n gl AW B W,
TJAT W,_,, ST GXAUIAS Thavl |0) — |1)
qAT (1) - |0) § HIA 3MMegg agar & T gl
grEgaedT # AT gHEeRol # F eiF-ar

] gHIr? _
1. POnWO_,l = P1 Wl—)O ':.

"
2. P)Wyy =PinWip {

3. PonWy,y = Py Wgo— PrnWi,
4, POnWO_)l = P1 W1—>0-|T Pan1_,0

. Consider alsystem 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,
d P;, respectively. Let n be the average
er of photons in amode in the cavity that
C trangition between the two states. Let
Wose-and W,_, denote, respectively, the
sqliares of the matrix e ements corresponding
to! the atomic transitions |0) - |1) and
|1) = |0). Which of the following equations
hold in equilibrium?
1. PynWoo, = Py Wi

2. P0WO_)1 = Pl n W1—>0
3. POnWO_,1=P1W1_,O—P1TLW1_,O
4, POnW0_>1 = Pl W1_>0 + Pl n W1_>0

5T IRIY F dlecdd Vg dAT Vo W W
Ja § B9 A IR dieedr TF X E,
W AR A =AY dleedl F& 4V F o
$E mV dh ITarErad g gl

Ve
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42.

43.

43.

44,

3 v/22m ﬁf

31 A § ¥ fAshy o g ST @S & 6
99 3T § Gell &

U 3T & Gerl &

Foraey Jfaiad Gerr B

a9 gfeRius g g

> w NP

In the circuit below the voltages Vgg and Vi
are kept fixed, the voltage measured at B is a
constant, but that measured at A fluctuates
between afew uV to afew mV.

I/y('('

From these measurements it may be inferred

that the

1. baseisopeninternaly

2. emitter isopeninternaly

3. collector resistor isopen LY

4. baseresistor isopen g
-«

v e 33T aRad® F1 i
deedr V &1 SHH 9 ST Hehadlell ade g
1. V/@2"-1) ARV + 1)

3. v/ 2 (4 ~V/n

e’

The full scale voltage of an n-{bit Digital-to-
Anaog Converter is V. The resolution that can
be achieved initisf

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

V4. V/n

a-c‘amsrmséfvwa;?ﬂ?ﬁwm;ﬁm k,
FAARN M GIAT N dCa, UF arelel
& Haderel T as‘rlaﬁo—craﬂé?ma’rﬁ@—cr
Peifa frr smer ¥Ry s R
geaHAtr & fow frar Smar €, ar oRome @
FET Zaffe areT e ¥

44,

45,

45,

1. 2.
T2 T2

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

The spring constant k, ofia spring otr‘r'hass mg,
is determined experimentally by loading the
spring with mass M and recording the time
period T, for a single oscillation. If the
experiment is carried out fér,different Masses,
then the graph that correctly represents the
resultis | {

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

25° ¥ W FHATelel dleedl 10V JFd Teh Aol
E'F’:I}Ig HT Yo dMT {_I)UIidn UdTelel dlecdl ol

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

1. 120V 2. 117V

3. 107V 4. 93V

A Zener diode with an operating voltage of
10V a 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

3. 107V

2. 117V
4, 93V
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46.

46.

47.

47.

48.

4 the initial conditi
using Euler’s methad.

HIT \PART 'C'

THE SU(2), & U 3aad U(p) & IR &
fram, S8 ¢ WHg & el # § e ThH
%’Iwmmﬁﬂ¢—><p+6¢3¥3ﬁﬁﬂ',
g dRafdd 8T § W U(p) - U(p) +
SU(p) = (1 + X([Sp)U(p). S & HfE d&
e X(8p) I HeT gl =gy

1. YarcAs AfRga 2. aafos a@faa
3. g 4. gfaefEdr

Consider an element U(g) of the group

SU(2), where ¢ is any one of the parameters
of the group. Under an infinitesimal change

@ - @+ b, it changes as U(p) - U(p) +
SU(p) = (1 +X(S69p)U(p). To order 6o,
the matrix X (6¢) should always be

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

URMAS ey y(0) =0 IJFd 3ol
Fftaor 2 = Zaﬁm%ﬁrtas
Wﬁaﬂmm%‘laﬁr y{(x)
JATTYT g § AT THAA €S djn q

) i
gIed TC&ITCHS o yy(X) &, -l i
|(yN(x)—yE(X)) SH 3T F %.:
yE(®) -:’
1. 1/n? {2 i/
3. 1/n* - 4. 1/n

The differential éjuation “2 = ax?, with
y(O) =0, is solved
If yg(x) is the exact
solution and yy(x) the numerical solution
obtained using n steps of equal length, then

(yn()-yE(x))

the = relative error is
yE(x)

prqportlonal to

1. ~1/n 2. 1/n3

3. l/rrl 4, 1/n

A [ e?™dx & UREelT P FHeE
fafr & 379 & F & AT AawTa [0,1]
N AT s F n HEN F i R

14

48.

49,

49,

ST 8l n & FgeAaH A SEe fov

gRome Jaay §, §
1. 2 2. 3
3. 4 4, 00

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

Jy ' ei2mx gy using the trapezoidal rule. The
minimum value of n for which the result is

exact, is f
1. 2 2 3y
3. 4 4, & o

AT a%na"r P,(t) 3T S B G(t,x) &

G(t:x)_m Zn Oan (t) |x|<1
&, Ul IR fx) A oRerwr FAS

FHFT [ FOOMx = xG(Lx) & & S
g, dr3|ehr feediad 0d $r S Fehdhl @

'\1. 'i A", (1)B, (%)

n,m=0
o0

7 Z.-";c"mePn(l)Pm(l)

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

o)

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

n,m=0

The generating function G (t, x) for the Legendre
polynomias 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 XMMP (1)P. (%)

n,m=0

o]

2. Z X™Mp ()P, (1)

n,m=0
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50.

o)

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

nm=0

[00]

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

n,m=0

T faar & @a V(x) = —k2x* + w?x?

T wur aAfagher g, Siel k('-r?JTa)}FR'?»'I
WIGEAT FATSE H 30 dF & JI&AT & ASSIHA
guid AT gl F ¥ ia-ar Har g2

p

1.
\

R
=
Ao,

_——
“ m /an
y W)
Z\

15

50.

51.

A particle moves in one dimension in a
potential V(x) = —k?x* + w?x? where k
and w are constants. Which of the following
curves best describes the trgjectories of this
system in phase space’7

AN
&

A 6 AT Bfeeet dF & cardehiehd
e aur #@aar  (x,p) g1 I A W
(X,P), X = x%*sinh(Bp) aur
P = x? cosh(Bp) & afRenfia T ara &,
JET o, fdUy AW §, @ 38* T fafga
FATROT gt & farv gfasy g
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51.

52,

52.

53.

a= Z@+DAMy= (B~ 1
B= %(a+1) Ty = —(a—1)
FB-DFMy=(B+1)

B = %(a—l) qar y = i(a+1)

N
S
I

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

1. a=;—B(B+1)andy=$(B—1)
2 Bz%(a+1) andyzi(a—l)
3, a=5%w—1)mdy=§gﬁ+n
4 p=5(a-Dady=(a+t1)

U ol fawa V= ar®, @l r 3ichor

qdFT § JAT a>0 TH IW §, aRI

FAIAThAT T O & Teh Fead & aR

ﬁﬁﬂﬁluﬁﬁﬁmwwéﬁaﬁﬁgjﬂ

mﬂqugaw%,?rﬁ?%ﬁ@ﬂ?
|

Fol Foll T AT <
1. 1/2 2 1_(%3
3. 3/4 4. 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 eguilibrium, the ratio of the
kinetic to the total energy of the systemis

1 1/2 V2. 1/3

3. 3/4 4. 2/3

Teh SiScdld WA S, H I & Th & &
qed TR AN A = ozt & REm o ¥
(S8l a Tk 3R &) a2 A fasa o &
S o @YeT, Th SAscarg Id vi & AU
afaeiel’ T g @RI dW S\ arel
fegca dur Jedhg aF g, wAw (A

: 1
ﬁy—m %—]
1. 0 au yaj

2.  —vak dAT yai

53.

54.

3. wvyak AT vyaj
4.  vyak dAT yaj

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

1
1. 0 and yaj { 1
2. —vak and yai | i
3. wvyak and vyaj
4, vyal?_ and yaj

faege MY g, P TF [g FT & IR
hAeS; H faegd A g, JFd TH GIT
f§ig H0T AfdH g | W x-378T & FAK
I fv & @ry ARl gar 81 ¢, % HROT

, 9 35T alelt & T H gl FgeAaA
’s}-[ﬁmﬁ y === %

J1-v2/c?
1 1 gq142
T 4mey yl?
2 1 Y9192
T 4me, 12
1 y414z v?
5 Lrme (),
4mey 12 c2
4 1 4192 (1 + ﬁ)
" 4mey yl? c2

In the rest frame S; of a point particle with
electric charge gq,, another point particle
with electric charge g, moves with a speed v
paradlel to the x-axis at a perpendicular
dissance . The magnitude of the
electromagnetic force felt by q; due to g,

when the distance between them is
minimum, is
. 1
[Inthefollowingy = m.}
1 1 q19;
" 4mey yI?
2 1 yql qZ
" 4me, 12
1 7414, v?
3. ame, 12 (1+cz)
1 q19; f
4. ame, yl2 (1+C2)
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55.

55.

56.

56.

S7.

a1 o #1 Th FeaPR fAegdurT ags
I, Ueh YR fdegdURT T afgd Har
Bl Ul & Fg A TH IR fAegd A
W STl &1 9T & g @ FEAER, gl d
W fegda qur gahrg &iF HAw: E a9
FHATUTT Y &
1. ELB

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

<
<!

3. (ExB)=0

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

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

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

SIS UF & CaRT Fal 0.1 MeV & &HUiT
%1 Th TROGST FhITOTT gt §, 30° &
T Foll farurgs ofera frar srar &1 S9
foRoTger &1 el aRafdd #r S &, It
FelT A 60° &1 a‘s'maﬁgvihﬁ:ﬁm
s-awwﬁﬂqmﬁa:%awwﬁmt
Folt & AT qRdfcd =gl giar, frorgst &

Foll & i
1. 04 MeV ;2. ~0.3 MeV
3. 0.2 MeV ‘4. (015 Mev

A phase shift.of, 30° is observed when a
beam of particlé of energy 0.1 MeV is

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 energ){, the beam energy is
1. 04 MeV 2. 03 MeV

3.10.2 MeV 4. 0.15 MeV

/ scattered by atarg;(When the beam energy

o @ ER § Fw 47 B e 3
H=tho(; 1) ™ wmem o
ey, Ed 7 @ a S A oifRedr

T F a1y aRkafda &7 g, &

17

57.

"
4 V-(ExB)=0 Ag
¥

58.

59.

cosZ cos %
() 2 ()
Sin— sin —

4 8
cosZ cos™
(. ;) 4 ( ;)
Sin— sin—

2 6

The Hamiltonian of a two-level quantum

. _1 1 1 .
system is H—Zhw(l _1). A possible

initial state in which the probability of the
system being in that quantum state does not
changewith time, is

(

cosZ cosZ
(. ;;) (2 ( s)
Sin — Sin —

4 8
cosZ v cosZ
<.é> : 4 (.a
sin— sin—

27 - 6
{

-

T 3 3 ety

7

&,

F

AV (x) =
=0 3=
dre] R ST ¥, 9UH 3caford e

Foll F TMYT AV & YUH Fife dh, 3Th

}i}@—ﬂh 3ER U &
{[10 0<x<:&faw

e &
1.V 2. 0.16V,
302V, 4. 033V,

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

If aperturbation
_(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,
isnearest to
1. W
3. 027,

2. 0.16V,
4. 033V,

FAlCH AT n & g A & fov, fasa
V =cx® (8T ¢ >0TH 3R g), A B Th
FaeH dF F For A0 A E, 39

3qured # aRafdd g g
1. n*3 2. n3/?
3. no/* 4. nb/s
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59.

60.

60.

61

61

62

-

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

1. n*3 2. nd3/2
3. no/* 4. nb/s
AT THARIA STl & Tk FdieH dF, v

T U1 %3 & HUh H §, W U] wh &
AT Uohel T FaicH Haear H fondr off ot
HI o 9Tl T TTRehaT 1076 §1 39 3aear 7
HUN T AT TE&AT 3 O T &

1. 103 2. 10°
3. 10° 4, 102

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

1. 10 2. 10°

3. 10° 4. 102

AT 3THSE Foll TR, E =0, te, Tt
TH €I AT A T R &l e = 2k T,
T E =0 arel 3a€r & a7 i gt

EIDET IS
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,t¢, is a temperature T. For € =

/ 2kyT, the probabiflify of finding the system

in the state with enefgy E = 0, is

1. 1/(1+2cosh2) 2. 1/(2cosh2)
3. .%coshZ .| 4. 1/cosh2
Fofl 0 TAUT ¢ god @l IATHE Jofl TR
dg T W N IFAIRAEd  ®Ull gaRT
FRARa R Rufafsd aiftad & s
Feh, IF S AT HdRe FaT &

1. Ne/(1+ e/ksT)

Ne/(1 — e/ksT)
Nee—E/kBT

3
~NkgT

> N

18

62. Two non-degenerate energy levels with
energies 0 and e are occupied by N non-
interacting particles at a temperature T.
Using classical datistics, the average
internal energy of the systemis
1. Ne/(1+ e/ksT)

2. Ne/(1—e/ksT)
3. Nee ¢/ksT
4. ZNkgT

63 =t TRuw & D, T D, @ WRES
sits & wew yEesnt ¥ @l o
fafarpla /g &1 3 dlecar fRide 0.7V
g ar faegd urT I+ I, & AT §

1kQ Ini Iy
D D

"l
o

E. ' 18.6 mA 2. 93mA

‘j 13.95 mA 4, 14.65mA

63. LT the circuit below, D, andD, are two
ilicon diodes with the same characteristics.

If the forward voltage drop of a silicon diode is
0.7V, then the value of the current I, + I is

1kQ2 Ip, Ina
— D, 2
10V ___ » Vo
_L O
1. 18.6mA 2. 93mA
3. 13.95mA 4., 14.65mA

64. & 9RUY H D-3olc-Uoic A g1 Qs
Q,, QAU Qo, T, o fr T & gafar arar
g, foeter forar arar &1

DLSZQO- D Q Q]| D QQ| [)MS:Qj
uhdkdl
T i [

g 8
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64.

65.

65.

CLK fader @ &) 93+ &g TUe & fav
FAR QQQuQ & & Sl arell gfasmemdy
&I deadr gl Ife A 0000 W
e diAd  fRar Sar §, a1 gRrHed
TEAI3T &I T 3HThA ST 39 3T HY

ARG

1. 3210

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

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

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

Qol o le "‘S"Qj
D Q s D Q

w | P | TP A
shahdl

= I ¢

The binary number given by the string
Q:Q.Q:Qo 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®r
itself, is b 4
1. 3210 -

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

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

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

ar sifae IR T W M gAEor
7= 1 oo wEfE ¥ S o @ b

' 3R g 2 u%'fq-uﬁmﬁ,aa?mas‘r

Jmerda: Uil e & T, M & Fole
H T & 9Rade Afehd fRar s@m| A6 &
T? §ad M RF # & @ & gaurdr m
¢ qu1 3a% fuer # sfafRaadr om gl
¥ fagior & HfaRadar &
L) 2 a(2)

b (ém 21 (dm
3 =G 4 2
Two physical quantities T and M are related

27 M+

by the equation T = — , Wherea and b

19

66.

o
o

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
graphicaly. Let m be the dope of the
straight line when T2 is plotted vs M, and
ém be the uncertainty in determining it. The
uncertainty in determining a is
om
a(5)

afém

3G 2

om 2m (dm
3 () 4 7__(7)
U IRH FUS gF AT ﬂéwh?w e
10 vfa fAsw afe mﬁ-ﬁr mﬂ‘“{h?r Folt
Jur 3caford $<>1<*Clc-ll @I 3eIdTdT 1:10 &, o
1. 101%@1?}. ) . |
8. 1w2fAeER | 4,

The senditivity of a hot cathode pressure

107! fAER
102 fAER

| gauge is 10 mbar ™. If the ratio between the

}numbers of the impinging charged particles

o Jemitted €electrons is 1:10, then the
pf&.lreig

1. 10 mbar 2. 10~ mbar

3’ 1072 mbar 4. 102 mbar

Faled F&AE L, S, ] T m; gFd TH
ITEAT F FSAT F AA AT §
Hy = TR () + 91

Sfel B o] fham a1 dehrd &F &, gs
TIRUT & fAT g-IUNh & dAUT pp/h = 1.4
MHz-G' X #A%es &, S8l h Tole
PlHCC gl 1 G & TahT &1 W S =0,
L=13u my=1 3aeqT H IRERar &

TAEATIA 9T §
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, / and m; is
myugB

He =10 (L D)+ 958 1)

where B is the applied magnetic field, gs is
the g-factor for the spin and ugz/h =1.4
MHz-G™*, where h is the Planck constant.
The approximate frequency shift of the
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68.

68.

69.

69.

70.

1. 12cm?t

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

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

1.4 MHz
2.8 MHz

U AAT TEh & A esl TRE & T FT
ey 22 cm T dur 33 em U S
A fF L-S oA Al dUr ofs @
darer @fey, g E()—E( —1) = 4,
STET A U I ¥, TGN TgP AT Re
aftla 21 5@ a5 1 9d Hhao @

1. 3P0,1,2 2. 3F2,3,4

3. 3Gaus 4. °Disa

The separations between the adjacent levels
of a norma 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)=A4], whee A is a
constant. The term notations for this
multiplet is

1. 3IDO,:I_,Z 2 3F2’34

3. 3G3,4,5 4. 3D1,2,3

A FeGSAT A A 2 Py, T2 o
TR FT GEA G RAuTeT 0.4)em T A
Li*" & dord fauresT grem orersar

1. 12cm™ 2, 108cm™

3. 3R4cm? 4 .368cm™*

1_ {
If the fine structure splitting between the
2°Py, and 2°Py; levels in the hydrogen atom
is 04 cm*, thefcorresponding splitting in
Li** will approximately. be
Y2
3. 324cm* 4,

10.8cm*
36.8cm*

THiesh MnO # NaCl arelr TXa=T gl §l
120K = T IR d
IRisTEgsH FFA0T ¥ 120K § A
THhel ' [111] FAdAT W JOHUT FTAK &,
W HEewT [111] FAC R Fashor gfa-
AR gl afg Jreed 3R, d T d' F,
HHAA.  MnO & HHAUT dd & aArd Jodm
3R, fAURor 7 gl FhIOT HT 3UHET
forar Smar §, ar
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70.

71.

71.

72.

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 pardldl but
the spins in adjacent [111] planes are anti-
paralel. If neutron scattering is used to
determine the lattice constants, respectively,
d and d’', below and above gthe transition
temperature of MnO then
1. d=d'/2

3. d=2d |

2. d =f£'/x/§
4. d=+2d

deg | & Th Edidh AAAldR P, Sileh
IR a Fy AN WA & T Ay
Stor & w9 o, | afemeRa RRr st B
AR ek #F S F aREwer E(k) =
E, —IIZtcoska'@fﬁ'ﬂTmﬁ, ST E, dar
t 3R & A AMaR ¥ 3ex raeAns &

38 R gRafdd giar g
v r _ 2
1 i, A 2. [(E2) -1
f E-E, 2t
3 |[E—Eq N
F v \I t2 4. (2t)2—(E—Eo)?
A meallic nanowire of length lis

approximated as a one-dimensional lattice of
N atoms with lattice spacing a. If the
dispersion of electronsin 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 dependson E as

R Ey
' E-E,

3 |E—Eqg N
3 N\] t2 V(@2 —(E-E,)?

TGS £ dAT TS wd TH giaaAg qard,
58 389 @ifds v IR e &F B
3T AT ST §, W AR 9fd gs
IBeT  IAAY  dgH  H FEAT n=
klglB/(2nh) & & H AfFcasa & v
Thdl §, &7 k TP O aedids T&AT &
JAT g qIgH ALY Bl A g TlaRrereRdr
Pry &

E—Ep\?
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72.

73.

73.

2nthk |4 2nh |w
1. — 2. — |—

q? w kqZ24] 1

2mh 2mhk
3 — 4,

kq? q?

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

Pxy IS

2mhk | ¢ 2mh  |w
1. — 2. — |-

q? w kq?4] 1

2mh 2mhk
3. == 4,

kq? q?

Tehol HUT I ITATT H FAETAAS  SINi
HUR JAT YA 3cdford Iaedsit & fav

Fashu-URET fAadeT
1. @1/2)"dur3/2)”
2. (5/2)taum(7/2)*
3. @/2)yrTur(s/2)* A
4. (3/2)" T (5/2)"

<l

<
The spin-parity assignments fo_r_fhé ground
and first excited states of the isotope 33Ni, in
the single particle shell _[nodel , are
1. (1/2)"and(3/2)" .
2. (5/)tand(7/)%
3. 3/2)Tand(5/2)*
4. (3/2)” and &5/2)_

&
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74.

74.

75.

75.

arfers 235U 1 gUE auTATGT @I GUH
3cdfold aEdr Y Foll, YR HaTAT &
FH 45 keV gl ST 3cdfold faear &

Far (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 (inkeV) is

1. 150 2. 120f

3. 90 g4 607 g

T gfharstt & Fia-an vy 3=a=afsar
ZarT 31?_!31? TEL §, N ol IAafhan
GaRT ITAT &2

1. #K°+n®° =K +nt+n~

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

3. AT+K°>p+n

4. [p+At > a+Att

ich of ,the following processes is not
alowed Hy the strong interaction but is
alowed by the weak interaction?
L K+n®°>K°+nmt+nm~
2. p+tn->d+p+p
3. A"+K°>p+n
4. p+At >+ AT
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