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39 Hese fagais
m ST FT GeTHTA 9.11 x 1073'kg
h oE aais 6.63 x 1073*] sec
c Wﬁ-aﬂmr 1.6 x1071°C
kK mmer Rraaiw 1.38 x 10723 /K
¢ TRl ST AT 3.0 x 108m/sec

leV 1.6 x 10717
amu 1.67 x 10™%7kg

G 6.67 x 10" "Nm?kg—2

R, Raais 1.097 X 10’m™*
Na YT TEAT 6.023 x 102mole™"
& 8.854 X 107 12Fm™!

Ho 41 x 10""Hm™!

R AR 3 Pwas 8.314/K 'mole™!
USEFUL FUNDAMAENTAL CONSTANTS

m Mass of electron 9.11 x 107 31kg

h Planck's constant 6.63 x 10734/ sec

¢ Charge of electron 1.6 10~*¢C

k Boltzmann constant 138 x 10723 /K

c Velocity of Light 3.0 X 108m/sec

leV 1.6 X 10719
amu 1.67 X 10™%7kg
G 6.67 X 10" **Nm?kg ™3

R, Rydberg constant 1.097 x 107m™?
Na Avogadro's number 6.022 x 10%3mole~?
&, 8854 x 10-12Fm1

Uy 41 x 107 7Hm™}

R Molar Gas constant 8.314/K~hinole™?*
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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Atomie Atomic
Number Weight Number Weight

Actinium Ac 89 (227) Mereury Heg 80 200,59
Aluminium Al 13 2698 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sh 51 121,75 Neon Ne 10 20,183

| Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenie As 33 74,92 Nickel Ni 28 5871
Astating At 85 (210) | Nlobium Nb 4H | 9291 |
Barium Ba 56 137.34 Nitrogen N 7 14,007
Berkelium Bk 97 (249) Nobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen 0 8 15,9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 13 30974

| Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium Ct 98 (251) Polonium Po 84 (210)
Carbon & 6 12011 Potassium K 19 39.102
Cerium Ce 58 140.12 Prascodymium Pr 59 140.91
Cesium Cs 55 32.91 Promethium Pm 61 (147)
Chlorine Cl 17 35.453 Protactinium Pa 91 (231)

| Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re 75 18623
Curium Cm 96 (247) Rhodium Rh 45 102,91
Dysprosium Dy 66 162.50 Rubidium Rb 37 8547
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium S¢ 21 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96

| Fluorine F 9 19.00 Silicon Si 14 28.09
Franecium Fr 87 {223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22,9898

| Gallium Ga 31 69.72 Strontium Sr 38 8762 |
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta | 713 118095 |
Hafnium Hf 72 178.49 Technetium Te 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium lo 67 164.93 Terbium Th 65 158.92
Hydrogen 8! | 1.0080 Thallium 11 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
lodine | 33 126.90 Thulium Tm 69 168.93
Iridium Ir 77 1922 Tin Sn 50 118.69 |
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.9] Uranium 9] 92 238.03
Lawrencium Lr 103 (257) Vanadium Vv 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Viterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yitrium Y 39 8891
Magnesium Mg 12 24312 Zinc Zn 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*Based on mass of C'% at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of
natural isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most
stable known isotopes)
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4T /[PART 'A’

rt gds erect F Tt @ v g

R g ¥, Rrad 3R o 5= 4

IR FH F W FHha ¥ e Ieaw &7
TgT e

I. el FA&r fr
J. v fea A=g
K. a3 &9 3
L. =& Sff, Tt &7 &1H &
Y A I ¢ 2. SR KGE
3. K.L.JLI 4. K.l LL
o . - - 4'
Each of the following pairs of words
hides a number, based on which you can
arrange them in ascending order. Pick
the correct answer:
. Cloth reel
J. Silent wonder
K. Good tone
L.. Bronze rod
I LK YT 2. LJ, KL
ORI 7 ) | 4. K, JLLL
22 5-
o & & &g &1 771 227 & A
&2
1, 28 2, 28
3' 216 4. 2222
5.
Which of the following values is same
as 2279
I, 29 2, 28
3. 216 4 2222
Th 12mx4m $ HIEFR oF 91 6.
AR §9 gad west W RE ¥ 9@
fam & 45°% HoT W oA W FgH A
fFot gz @ I e w oomn
AT ¥ OTAT FT TP FAT &2
1. 24m’ 2. 36m
3. 48m’ 4. 60m’ 6

A 12 m X 4 m rectangular roof is resting
on four 4 m tall thin poles. Sunlight falls
on the roof at an angle of 45° from the

east, creating a shadow on the ground.
What will be the area of the shadow?

1. 24m’ 2. 36m’
3. 48m’ 4, 60m’
i 2a
X b2
ch
84
8do

& T8 a.b, cAUT dEAFHAT HF &
ad a+b=

l. 4 2. 9
3. 11 4, 16
If 2a
X b2
ch
84
§do6
Here a, b, ¢ and d are digits.
Thena+b=
l. 4 2. 9
3. 11 4. 16

3cdd IS¢ ST & Fa Folf & g &
gfaede fagat & sftean der ¢
. 70 2. 400
3. 120 4. 190

The maximum number of points formed
by intersection of all pairs of diagonals
of convex octagon is

1. 70 2. 400

3. 120 4, 190

UH qF8 & Fas g Aoy SorEer
HUAT &FFS 24 em X 48 cm § AT
e FFIA 56 om o BT W@ ST

el &1
I. 8c¢m 2. 32c¢m
3. 375¢m 4. l6cm

Find the height of a box of base area 24
cm X 48 cm, in which the longest stick
that can be kept is 56 cm long.
1. 8cm 2,
3. 375cm 4.

32¢m
16 cm
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Ryt & sawa F o= & vEar ¥
1. 1/4 2. 13
3. 12 4, 1

The product of the perimeter of a
triangle, the radius of its in-circle, and a
number gives the area of the triangle.
The number is

1. 1/4 2. 173

3. 172 4. 1

JFE Y UF AT 9fFT aaq$ g B
$HE TAF G F HGAA Voo sy
F Hraa & 3T g af wew 92
TFY FT JGAT 20 cc & & FFar &
T AT FAT gram?

1. 3ea 2. 400 cc
3. 40ce 4. 80ce

An infinite row of boxes is arranged.
Each box has half the volume of the
previous box. If the largest box has a
volume of 20 cc, what is the total
volume of all the boxes'?

1. Infinite 2. 400 cc
3. 40cc 4, 80cc

ﬁﬁwm%mwwaﬁm’r
EIGRCISE

A.0- B Q. C-D
AQ o ¢ ?
3 q 2.
3 ks 4 o

Find the missing element based on the
given pattern

A Q- B O. C—B

A g Bd ¢ ?
1. 4 2. P
= 4. o

10.

10.

I

I

A o i ggrmar ¥ A A &
AT FUT & AT hfae

Al
N

. liquid ;

Pressure
L
o
o
oq
o
v

Temperature

|. ISATE SF F @Y FEqT B

2. IAATE & & WY °EAr B

FIUATH &F & TY qodl gl

4. 39, 5@ 7 A AW &9 § a9 W
AT FT Thal gl

[P}

By reading the accompanying graph,
determine the INCORRECT statement
out of the following,.

bl

v liquid

Pressure
(7]
o
a
o
1]
(741

Temperature
Melting point increases with pressure
Melting point decreases with pressure
Boiling point increases with pressure
Solid. liquid and gas can co-exist at
the same pressure and temperature

P R

afg 1o v & ¥ 39 /S o deyor
N aga O R F @ g o

el
1. HAET 2, HYOS
3. 3=d% 4, AEE =R

If you change only one observation from
a set of 10 observations, which of the
following will definitely change?

1. Mean

2. Median
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12.

13.

13.

14.

3. Mode
4, Standard deviation

v afdd wwifas §\T 0100 I TR
A QU T WU AT HRH FW gEX
U W TfAE wEg 0900 Fe,  3E
mﬁwm‘rqg‘mrm g HUAT argHr
T 3@ IR wriAe @HT 2100 S
YF YA HF T G FAA AT

T A qf ar gl A 3Ed gy 14,

U F FAY FA IHH AT TG &
AT For F 10 8¢ fF ¥ O wfEq
9 A T A FA S wHT
T TR §

l. 486 3
3. 259 4,

20 €
36 HE

A man starts his journey at 0100 Hrs
local time to reach another country at
0900 Hrs local time on the same date.
He starts a return journey on the same
night at 2100 Hrs local time to his
original place, taking the same time to
travel back. If the time zone of his
country of visit lags by 10 hours, the
duration for which the man was away
from his place is

I. 48 hours 2.
3. 25 hours 4,

20 hours
36 hours

AET F »TF U7 6T & B [

r(1/1234) + r(- 1/1234) _ 2

ar

pA321 4 14321 _ 9

1. 2 5 ol#321123)
T

3. 22 4 DR

Let r be a positive number satisfving
r(‘l)‘1234] & T(—1/1234] =2

Then

p4321 4 ,.—=4321 _ 9

A(4321/1234)
£

Iy 2 2.

3. 2308? 4. 2I234

U& Todd UF Adr A g W@ & o R
UF A1d § 4Ry A few & 10 Hex ey
gl da & B gl & @y 10

15,

@ MAae B 3 s & urr & fEn
ﬁmmﬁrmm@#
R qTAT GHY

1. 1 Ase g

2. | e & S g

3. 1 Ree & 7 gher

4. 3fg 7&r Fr afq w7 & ash 79

frar s @sar g1

A float is drifting in a river, 10 m
downstream of a boat that can be rowed
at a speed of 10 m/ minute in still water,
If the boat is rowed downstream, the
time taken to catch up with the float

. will be I minute

will be more than | min

will be less than | min

can be determined only if the speed
of the river is known

[ S 5 I S ]

ABC TH oFe &or By & o oE
3iged & e Hafafra &1 s=mat B
qur AC W M tged @ I §
ﬂ'ﬁ'ﬁﬂ}ﬁrﬁma £, ar oifag
SGH! F Fel ATTHA T §7

l. a 2. ma
3. a=n 4. al2n

ABC is a right angled triangle inscribed
in a semicircle. Smaller semicircles are
drawn on sides BC and AC. If the area
of the triangle is a. what is the total area
of the shaded lumes?
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16.

16.

17

17.

l. a 2. ma
3. aln 4. al2n

wﬁﬁmam#wm
zﬁammm%mﬁ“wm

39 & HATT & gEy gl F sor A 18,

TR, FitH

L i & Al g A arefnt
& ol F HF ForarT B

2. FR AT goen & i & oo
A W g E

3. 3T & I F HauE & aw sgar

%aafa:ma?aaa?a@vmﬁ 18

R TG 1
4. IR wEfia w7 a=a & et
el afFaaa w7 Fw #)

An ant can lift another ant of its size
whereas an elephant cannot lift another
clephant of its size, because

1. ant muscle fibres are stronger than £
elephant muscle fibres,
2. ant has proportionately thicker legs
than elephant
3. strength scales as the square of the
size while weight scales as cube of
the size
4. ants work cooperatively, whereas
elephants work as individuals
PFTEd W@ I Rt o fat 19.
U G C C S 1R
B 3BT 39 i U FeH aoar
AT WA T T HEW U Ty
9 3T U IR qof e g
et Ry 1 amq¥err s & & -
e arg @ ¢ o F@ @ '
. 3 2. 10
3. 19 4, 25

Consider a series of letters placed in the
following way:

UG CoSs1R

Each letter moves one step to its right
and the extreme right letter takes the

first position, completing one operation.
After which of the following numbers of
operations do the Cs not sit side by side?
i -3 2. 10
3. 19 4. 25

=2 k& v e At w o
HAT THTST TOA Far &) afe

A AT & 30° HT HIT AT 3,
a’rmawmr%ﬁ'grwmffagsw

Far€ o
1. LS00R 2. 1.866R
3. 1414 R 4. 1.000R

An inclined plane rests against a
horizontal cylinder of radius R. If the
plane makes an angle of 30° with the
ground, the point of contact of the plane
with the cylinder is at a height of

l. 1.500 R 2. 1.866 R
3. 1414 R 4. 1.000 R

S 140 WX & U & F gy I
UFA A FACR Ieaiied frde Rt
N Iegaw WA w4 § AR fedr o
o & &5 & @ & g = o0

Her g

I. 6 2. 17

3. 12 4, 4

What is the maximum number of

parallel, non-overlapping cricket pitches
(length 24 m, width 3 m) that can be laid
in a field of diameter 140 m, if the
boundary is required to be at least 60 m
from the centre of any pitch?

l. 6 2 7

3. 12 4. 4

gd @Rt aeht a5 wer At o

w#mmmmﬁm

F AT AT ¥ W TE F e v

1. 3 Y f@sdr @ 3iex 3 ard gas
o f@sdr ¥ ey adr s

2. 9ad X RS ¥ IR aw aw] oy
¢ WG TEF F AT IHeT RN qa@T F7v
HAHT FIT g
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20.

21.

21.

3. 94 WUHT 3} AT A, aUr
9as FT IHeIHT HH A g

4. B2 gaT A9 @ gew ¥, e g
I A gl

In a fast moving car with open windows,

the driver feels a continuous incoming

breeze. The pressure inside the car,

however., does not keep increasing

because,

1. air coming in from the front window
goes out from the rear.

2. air comes in as well as goes out

through every window but the driver

only feels the incoming one.

no air actually comes in and the

feeling of breeze is an illusion.

4. cool air reduces the temperature
therefore the pressure does not
increase.

W

HATIT/PART-'B'

d F e By # vt
HEdHE T IFT U A B [(¢)
W faar|

St)

_,,I_zl_ll T | e
f=}2-(2n—1J ery ﬁ:?-l?r W \_TrE-'T
n=041,42, & a@ +1 & B
3o wore §1 gRA frwaor

f(t) = Zf:—m QHQZHEMH'
F WAH q, TN A I E
L =07 2. I:—msin"—z’1

. M
3 {sin— 4. nm

Consider the periodic function f(t) with
time period T as shown in the figure
below.

22.

22.

23,

23,

AfTt)

i

The spikes, located at t = 3(2n-1), where
n=0,+1,+2,-- are Dirac-delta func-
tions of strength +1. The amplitudes a,, in
the Fourier expansion

f(-f) — Z;n:_m anel'{rrint/'."
are given by

o

S

1 . N
. (-1)" —sin—
( ) nmn 2
- R 54
3. isin—- 4, nm

E{ﬁﬁﬁﬁmxz-#ﬂ!zZB R UH
FOT Foar &l I fHR a0t woaw fog
(x,y) = (21) W ¢ Jur 38H afy Fr x-
eH 6 (3UgEd gEEAt A) & sud
fy # y-uewF &

1. =3 2 =2
3.1 4. 4

A particle moves in two dimensions on the
ellipse x2+4y?=8. At a particular
instant it is at the point (x,y) = (2,1) and
the x-component of its velocity is 6 (in
suitable units). Then the y-component of
its velocity is

1. =3 2 =2

3.1 4., 4

Hawa GHEROT %“3 +2x=0 9@

art] af t=0 W x=0awet=1 a7

x=1% @t =2 9 x & A &
. e?+1 2. e*+e
3. e+2 4. 2e

Consider the differential equation
d*x

F—3'—+2I—0 If x=0 at t=0
and x =1 at t =1, the value of x at
t=21s

1. e?+1 2. e*+e
3. e+2 4. 2e

www.examrace.com



24.

24.

25,

25.

26.

26.

27

@ dx 3
R [ A g
n m
. \‘r‘z" 2. ‘2_
3. Vinm 4. 2m
pe . co dx .
Ihe value of the integral [ a s
I 2 ¥ 2
Y2 =
3. V2n 4, 2nm
6t* + 3 sin 4t T ATCATH FIEAIVT &
36 12 36 12
1. 118 2. T e
18, 12 g 36, 12
3. st s2-1g 4. 3 52416

The Laplace transform of 6t* + 3 sin 4t
is

| 36 12 2 36 12
Yost o s?yie tos* 0 stoe

L, 18 12 36 12
3. =+ 4, 2422
st s2-16 s3 0 s%416

g gfafdsw &7 v afds a3 fr s
L=-me?+miy ¥, @@ 3@hr e
&

H = =pp, +—p2
L. "mpxpy Zmpy

1 1
H= ;pxpy +;r;|—p3

(2]

. -t
H= ;prpy E;'_py

= s

. S -
H= m pxpy m Px
[f the Lagrangian of a dynamical system in
two dimensions is L =_mx? + mxy,
then its Hamiltonian is

=1 Lo
I H‘“;’n"pxpy +-—py

2m
2. H=—pupy +5-p}
3. H=—ppy,— -}
4. H=—ppy ——p}

A Rea V(x}=§x3+f_:-x‘, STeT
af>0 8 H GSUAA m & TF H0T
TadT ¢ wrEedr g F § e @
x=0 | g@lr gFaEeyr @{g & sme-amg
O Qe @ P aRaRar &

10

27.

28.

28.

29.

29,

. o 5 Z

b Jamp - Jmp
- 4 i
T e

A particle of mass m moves in the one-

dimensional potential V(x) = %x3 +§
where a,# > 0. One of the equilibrium
points is x = 0. The angular trequency of

x4

small  oscillations  about  the other
equilibrium point is
1 2a a
" Jamp Jﬁff
3 & I
Jizmp J24mfp
UHE GCOATH & UF FOT xy-dd A 59

YR T & F k() = y(r) Tw y) =
—x(t) ¢ &7 30 Ay o ogw wwa §
f ag e weh a9 & oY 3@ faww @
geqfeid &
Ol
3. x+y 4.

2

=y
x=y

A particle of unit mass moves in the xy-
plane in such a way that x(t) = y(t) and
y(t) = —x(t). We can conclude that it is
in a conservative force-field which can be
derived from the potential

L (% +y?) 2,
3. x+y 4,

S(x? - y?)
=)

ae Sscda @Ader $Al, AL B AW C W
fat | A & ader B 9fy c/2 & @y
T B, dUT B & @MeT C Ay /10 F
a3 Qr F gdar &1 A ) g ¢
&r afer &:

2

oy

~l|n ..q|';;i

Consider three inertial frames of reference
A. B and C. The frame B moves with a
velocity ¢/2 with respect to A, and C
moves with a velocity ¢/10 with respect
to B in the same direction. The velocity of
C as measured in A is

www.examrace.com



30.

30.

31

31

3c 4c
1. — s =

7 2 7
5 £ Vic
J- = .

7 4 7

UF FAAA faega gadry alor ue o-faen
A gamdr g1 x-foer & eaaw Ruga &7
& 10 Vim. Wi s1$ awe W AfFa vd
eI WO B & Flewwfed seaan AW
A &

1. 3.3 %1077 watts/m® TUT 10 tesla

2. 3.3 x1077 watts/m’ @UT 3.3 x 1072 tesla
3. 0.265 watts/m” T 10 tesla

4. 0.265 watts/m* @UT 3.3 x 107° tesla

A plane electromagnetic wave is travelling
along the positive z-direction. The
maximum electric field along the x-
direction is 10 V/m. The approximate
maximum values of the power per unit
area and the magnetic induction B,
respectively, are

3.3 x 1077 watts/m” and 10 tesla

3.3 X 107 7watts/m” and 3.3 x 10 8tesla
0.265 watts/m> and 10 tesla

0.265 watts/m” and 3.3 x 1072 tesla

T

At B yz-dd WALLAF €0 TUT €pigne F
a1 AregAt & & & ue HRuE 'y @
EAAT FLAT & ST6T et €rigne = 1:2 o1 A&
T 6 TEEA fAvgd 8 ¥ Een =
c(i+j+k) (& ¢ 3@ B). @ gF TE
faega & Erigne &

. c(2i+]+k)
2. c(i+2f+2k)
3. c(%i+j’+§)
4. c(t+37+3k)

Suppose the yz-plane forms a chargeless
boundary  between two media  of
permittivities €y and  €pjpn  Where
Eleft’ €right = 1: 2. If the uniform electric
field on the left is Ejep =c(i+]+k)
(where ¢ is a constant), then the electric
field on the right E gy, is

11

32.

32.

33.

33.

c(2i+j+ k)
c(i+ 2] + 2k)
c(ii+j‘+§)
4. c(t+2]+3k)

No—

(¥¥]

T 2-fEAT | tesla GFERT 81T H xy-de
W AT 300 s F T TH WA UH
et &efl & goar gl 9 g y-foer &
I V/im & U RQega &7 o fhar smar
¢, gecia @l & g

1. 3T W@ &

2. HOT x-feam & 1m/s f & T@ar &

3. g z-fEwm A 1y 7 F TEAT &

4, U xR & 1n/s 7 § IO &

A proton moves with a speed of 300 m/s in
a circular orbit in the xy-plane in a
magnetic field 1 tesla along the positive z-
direction. When an electric field of 1 V/m
is applied along the positive y-direction.
the centre of the circular orbit

1. remains stationary
2. moves at | m/s along the negative x-

direction

3. moves at | m/s along the positive z-
direction

4, moves at | m/s along the positive x-
direction

facge wifew fase v qur afdy fawe
A & e wwae (v, 4) - (v, A7) &
Fl-gr yATT FIEROT &2

. (V'=V+ax, A =4+ atk)

2. (V'=V+ax, A=A~ atk)

3. (VV=V+ax, A=A+ ati)

. (V' =V+4ax, A'=4- atl)

‘n- .

Which of the following transformations
(v.A) -» (V',A") of the electrostatic
potential V and the vector potential Aisa
gauge transformation?

. (V'=V+ax, A=A+ atk)

. (V'=V+ax, A'=A- atk)

. (V' =V+ax, A=A+ atf)

. (V'=V+ax, A =4- ati)

L —
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34.9%d L, L FW L2 gEd e ORw
ITNT R A g v T & v
YA 3cdfold dawur F&t ok, Fur 3mew
AT FSAT E, F A &

L. 32 2. 2
4. 4:3

= 19

34. The ratio of the energy of the first excited

state Ey, to that of the ground state ;. of a
particle in a three-dimensional rectangular
box of sides L. L and L/2. is

l. 3:2 2: 2
3. 41 4. 43

35 Ruiw AwUor F ove A o &
AEGET Y Y(x) ¥ TUT FIT PEQUT F
o) = [Px)e gy & RfEse v
ST Bl A y(x) W H@ERE T 6 Bar
TY(x) =p(x+a) & REr smar & 56 a

HRE, @ Topp) sad Rar smar &

. ~tapg(p)

2. e_i“"/"(ﬁ(p)
3 e+inpfh¢(p)
4 (1+5ap) 90

35. The wavefunction of a particle in one-
dimension is denoted by ¥(x) in the
coordinate representation and by ¢(p) =
J()e P gy in the momentum
representation. If the action of an operator
T on (x) is given by Ty(x) = P(x +
@), where a is a constant, then To(p) is

given by

I. —iapgp(p)

2. emlan/hgp)
3. e+iap/f|¢‘(p)
4 (145a0) 9

JG.ﬁﬁmmmiame,%

dal HEREF Z;‘=1,2,3“L“ Lil, L"I e T

. L 2. 2L
3. 3L 4. ~L

12

36.

3.

37,

38.

38.

If L; are the components of the angular
momentum operator L, then the operator

Zf=1,z,;;[[if, L;]. LEJ equals

. L 2.

3. 3L 4,
wF A & v For Rwg vzg-ku)x?w
TAAT B, e k(1) UF FHI-RIR graer el

ar iw;.f&m FoNl & wedia A (V)

& gfadea e &

Ldkeg ok o K
I 2"_I{Jr)+2m(x}::+,mc}ﬁ
Yk
2dt

2

(x*) + 2= (p?)

3. ;t; (xp + px)

4, %%(xz}

A particle moves in one dimension in the
potential V =%k(£)x2, where k(t) is a
time dependent parameter. Then %(V).
the rate of change of the expectation value
(V) of the potential energy. is

1dk 2y 4 K

. 2d!(x)+2m(xp+px)
Lt (SHL

2. za:(x>+2m<p)

3. ﬁ—l(xp+px)
ld_‘i 2

4. Em<x)

N R Fot & e g7 A B
HOT Foft yawutdt oA e ot F @
UH A § "hT ¥ IR T I one ¥
A9 A7 §:

I. Nlnn 2. ninN

3 (%) 4. l.1(;m“’i—n)!)

A system of N distinguishable particles,
each of which can be in one of the two
cnergy levels 0 and €, has a total energy
ne. where n is an integer. The entropy of
the system is proportional to

. Nla# 2. ninN
3. in () 4 In (=)
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39.¢FA m oat N IEFEE

39.

40.

40.

41.

Rufafsa @off & s &5 # Y
V() = a(x? +y%) & U Rl gt
fRwards f5ar smar & SR o e um
F B a9 T W a7 & QAR Rsres

e (5= 75)
G'sT 2 ()"
(2?{1) 4 (2::;;)

A system of N non-interacting classical
particles, each of mass m is in a two-
dimensional harmonic potential of the
form V(r) = a(x? + y?) where a is a
positive constant. The canonical partition
function of the system at temperature 7 is

B=ge)

(O Ny
% () 4. (=)

UF Ef3-3aeqr dF # v v Hr syawwr
| ® 3aer 2 & wEHAv A afy ¥ ooy,
TUT HIEAT 2 ¥ HIEAT | F HHAUT Fr
T ¢y, ¥ TR gom . wor @ s

I 3 9 @ wifdear &
tay 2 f12
Lyz+izy R SPER N
3 Lialzy 4 Lia=tay
T tyatty Tttty

In a two-state system, the transition rate of
a particle from state | to state 2 is t,. and
the transition rate from state 2 to state | is
tz1. In the steady state, the probability of
finding the particle in state 1 is

tz, ~ Ly2
T T e =N T
tya+tz, tiatta
- [SP1FT! 4 L=ty
tya+tsg Lyzt+izg

e T & g 3R arsq A aEET
& o vfdey, wfewsfea  gfteor
gz%(mﬁaﬁ-ﬂm gHEn) A

e srar &, STET vy, ATST FaEUT H Uiy

13

FOT H HATA §, TUT Q, A FeAT St
I AT ST FHar gl A asg el
ﬂwfﬁﬁmwm&a’rﬁm
st & Flawr wd

np
——

1. The condition for the liquid and vapour

phases of a fluid to be in equilibrium is
given by the approximate equation
dp
ar
where vy, is the volume per particle in
the vapour phase, and Q, is the latent heat,
which may be taken to be a constant. If the
vapour obeys ideal gas law, which of the
following plots is correct?

~ _—~Q‘— (Clausius-Clayperon equation),
TVyap

2
= =
oOb———7T o————7
- &
£ £
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2. /E @) dar ) 7 @

gfyqyt av @t
2K
[ |
10K
A ;
e ©oov
10.7Vv .' ! ‘
l_'d-l
1K
A
10K
RN otov
5V i -
| |
(b '

g &E ) Jur b A et
UTARY (B, FAT l00FAT 10 § ard

| FAA W@HT @ WA AT W FH
A &

2. FHAM: HISd U4 w8 W FH

A &

et Hee &ty # F €

4. 2T Bfpw &9 A F1 A &

td

42. Consider the circuits shown in Figures (a)
and (b) below.

2K
Lo
10K |
J w { 10V
10.7v -5 | ]'
| ) |
(a)
1K
El
10K
l N & = 10V
5V =
L .
(b)

If the transistors in Figures (a) and (b)
have current gain (Bg4.) of 100 and 10
respectively, then they operate in the

1. active region and saturation region
respectively

2. saturation region and active region
respectively

3, saturation region in both cases

4, active region in both cases

14

43. 5@ N @A p, TATH FTHET q:’:';”
& S B oA O oaur v oy
Turde: AN ST e §, oG P A ot
AT HqA IR 1% ¢ U B o v

¥aad o Ay 7o IR 3% §1omwar

# @t Ay qF IR suE wean
L 2% 2. 4%
12% 4 13%

43. The viscosity n of a liquid is given by

A— ‘ nPat
Poiscuille’s  formula n =——, Assume

8l
that [ and V can be measured very
accurately, but the pressure P has an rms
crror of 1% and the radius a has an
independent rms error of 3%. The rms
error of the viscosity is closest to

l. 2% 2. 4%
5. 12% 4, 13%

M. @Ar oyt & @ #lq-ar v Bafa
AT SR & FaT B2

I
Cortrol 1 :)D ofp

2. ———
5') J"Dll__
Contral @ L‘[)}_L)J
3
Tl
DD
4, ) 2
==
Ep

44. Which of the following circuits behaves as
a controlled inverter?

L.
-
Control —1 ) o
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45.

45.

46.

2,
iy ol o
-):_)’ AR
g ; el wp
Comrol e t :_‘)_)___'Lt))
3;
ip L]
- ’ S
Curntrul * [ )‘__
4,

[

il 20 e
| = e
Conral . ‘I_‘;\n i _)1

a9 T H W®A U A-3dues & fav
gaacAl n ayr et p fr wigast #
n=p=AT3fzexp(—£:,—r)aﬁﬂT3{ﬁ?rm?a
fFar o wwar €, St E, d339 qur 4
I g R O gwR F awrEr &
afadfeard 72 & e F ¥ ar
qrerhdl & @r, 17 & v RF waa
€, 39 99UTar & Y

I E,/(2k) 2. E, Jky
3. ""Eg;’(zkg) 4. _k‘y/k"

The concentration of clectrons. n, and
holes, p, for an intrinsic semiconductor at
a temperature 7 can be expressed as
n=p=AT3?exp (— ;E::), where Ey is
the band gap and A is a constant. I the
mobility of both types of carriers is
proportional to 77*/2, then the log of the
conductivity is a linear function of 771,
with slope

I. E,/(2kg) 2. E,/ky
3. —E, /(2ky) 4. —E, [ky
HATIT/PART-'C'

A aafd® @ a. bdW ¢ FH A g
yaua [0, 1] H U vHEgAS gridwar
e § aRosa T T §
a+b>2c g #r widsar §:

15

46.

47.

47.

48.

LFF)

Ll L
2

e b

Three real variables a, b and ¢ are cach
randomly chosen from a uniform proba-
bility distribution in the interval [0, 1].
The probability thata + b > 2¢ is

il 2, =

3.

3

1
4, -
4

[ SN R

gt wler xx. o8t x BRE #
fEufa-afRyr & #dfs PEu=w & F o
ey dd gl goiE & ke, ¥ 6 de,
Fogaolia gewdl @ aqufed @ ¥
(3T, & FHTET & dcd, IH qHAY
& dedl & AF Fae=t & & waha

o ?) S
. 4qur2aa g9 &
2. sawlgmay ¥

3,20UT 1 dca B &
4, 1quT1d<9 BT &

B

The rank-2 tensor x;x;, where x; are the
Cartesian coordinates of the position
vector in three dimensions, has 6
independent elements. Under rotation,
these 6 elements decompose into
irreducible sets (that is, the elements of
each set transform only into linear
combinations of elements in that set)
containing

1. 4 and 2 elements

2. 5and | elements

3. 3,2and | elements

4. 4,1 and | elements

IREH 9fdy x =0 W y=2 & Ay
e FHEor 2 = 17—y W R
A= & Yery 94T yu,z),x=1¢{3ﬁﬂm
3 Fo-faf &, 997 AT @A | aw
S & Y 9 R g

(Yay = Yay2) /Y 1 71 &

L=ty
3. 1/2

s
i
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48.

49.

49.

50.

Consider the differential equation
dy
dx
y=2atx=0. Let yy and ¥, ;) be the

solutions at x = 1 obtained using Euler’s

= x%?—y with the initial condition

forward algorithm with step size 1 and %
respectively.

The value of (y(1) = Y172))/ Y1 y2) is

T 2. -1

3. 1/2 4. 1

AR & f(x,t) H-BFE g AT
%=vzng¢gﬁ§:uﬁc=nwmﬁ
x & Re f(x,0) = @ L0 =0
ar wiesa & wf @A >0 F RT
f(x,t) & aof SHE g &

e~(¥3-v%t%)

e—(x=vt)?

RS, - 2 L 2
-e (x—vt) +ie (x+vt)
4 4

-l

) 1[9—(::—»:)2 +e—(x+v£)"’]
2

Let f(x,t) be a solution of the wave
Bf 50
atz =V gx2
52 ar
att=0, f(x,0) =e anda(x,[])zﬂ
for all x, then f(x,t) for all future times
t > 0 is described by
e_(xz_vz‘,'z)

|
2, e~(x-vt)?

equation in I-dimension. If

L3

1 5~(x-vt)? + %e—(xw[)z

4. i[e—(x—vr.)z +e—(x+v£)2]
2

A & g 7w p Rl afas a7 & R
e qur w391 ) Wew wofarelt & @
FleT-wr RAfga &2

A: Q= ¢ TP, = —p?

B: Q=7 @+q) T R=Z(p—-q)

. aaradk an

2. ATYUTB &t
3. &ad A

4, Fad B

50. Let ¢ and p be the canonical coordinate
and momentum of a dynamical system.
Which of the following transformations is
canonical?

A Q, = %qz and P, = épz

B: Q=7 +q)and P, =—(p —q)
[. neither A nor B

2. both A and B

3. only A

4. only B

51. fFeY @ @ wholes & R dawa
EITEE] j—:(ﬂ.cp) =a’+ b%cos?p ® fear
STar g1 e 3T Foit o wedew N E
@ 9fa vFE g W ghiota sot
TET
1. %N(aubz‘)

2. 4nN (a® +1b7)
3. 4nN(§a2+§b=)
4. 4anN (a® +1b7)

51. The  differential
scattering by a

cross-section  for
target is given by

d
%(B, ©) = a® + b? cos? 8.

If N is the flux of the incoming particles,
the number of particles scattered per unit

time is

1. i_,}'N(aMbZ)
2l Ly

2. 4nN (a +6b)

(
3. 4nN (0% +3b?)
4. 4nN (a2 + %bz)

52.wF fadr fas@ v =-Sxt+ixt &
sifasha fRelr sor fr raear gae gyt
@Erfg 3R FT & Fgy w1 R
vfafafea @ra REt & sia-ar s &

1. P
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]

52. Which of the following figures is a

schematic representation of the phase
space trajectories (i.e., contours of
constant energy) of a particle moving in a
one-dimensional potential

1
V(x) = —Exz s %x“?

N\

S/15 CRS/15—5AH—2A
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53.

53.

54.

HIFY qGRATT 2 m x | m TFd TF
I aeT guE Sy SHERar
w=10° rads § OIfrd &1 39 a7 quw
A Fa-d yqwey Rega At o(1E) #=
STHROT gram?

1. TE. TEg 3R TEx

2. TE, TE, 3R TEy

3. TEo. TE, ¥ TE;,

4, TEq, TE;s ¥R TE,

Consider a rectangular wave guide with
transverse dimensions 2 m X | m driven
with an angular frequency w = 107 radss.
Which transverse electric (TE) modes will
propagate in this wave guide?

1. TE|0, TEm and TE}U
P2 TEm, TE” and TEgo
3. TEm, TE}Q and TE”
4, TEQ[, TE;O and TEgg

¢ L ¥ wF B3 W FF WY Q
UHHATHS: dfea §1 I gmeT deqor g
AR Ifd v § RN v B F

fRar arar @, & (@feehe e gEw

AT 73 9fe Uenen e &7 Imaw

L 2-) 5 412

3. < 2 4. _E_Jr
Lf1-z Y1-%)
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54.

55.

55.

56.

A rod of length L carries a total charge
distributed uniformly. [f this is observed
in a frame moving with a speed v along
the rod, the charge per unit length (as
measured by the moving observer) is

L 2(a-%) 2. 315
Q

Q

4. 7=
v? L{1->
L 1*;5 =

NAA-FFT gar z>0 # Regdwm qur
qadr &

%
2.

EG ) =
B(# t) =

Eqe %1% cos(k,x — wt) |
E
—ﬁrw[kl sin(k,x — wt) §

+ k, cos(kyx — wt)k]

TRy I § e w ky, Tk, G HA
¥| x-Raw & ALY IS F@E &

Ezkz =

1, A Zgmaz
g
Eiky

9. a2 e 2kyz
How
2
Egk —

g, —kplki2
Zppw

1 o .
4, ;ceoEge & o

The electric and magnetic fields in the
charge free region z > 0 are given by

EGO=
B(F.O=

Ege™*1% cos(k,x — wt) ]
& —-kiz % = *
- e [kq sin(kox — wt)1

+ k, cos(kyx — wt) k]

where w, k, and k, are positive constants.
The average energy flow in the x-direction
is
| Eike -2k

2;&0&!
2. Elekz e-—zklz

How
3. Efky o2k

2#3!‘.!-’

1 =
SceoEge RS

FsgT | em  dW YRRY 1 Q F &
JEATFR AR GRT xy-de A T &) 4 2o
ﬁ‘mﬁwvzﬂmgmﬁmmﬁw
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56.

57.

57

Al sH &F g 10tesla @ 9tesla TH
F7 frar oar 1 ax @ e off g &
oifte Y § ST

3.1 % 107* coulomb

3.4 x 10™* coulomb

4.2 x 107* coulomb
5.2 x 107* coulomb

e 22

A uniform magnetic field in the positive z-
direction passes through a circular wire
loop of radius 1 cm and resistance 1 Q
lying in the xy-plane. The field strength is
reduced from 10 teslato 9 tesla in 1 s. The
charge transferred across any point in the
wire is approximately

1. 3.1%107*coulomb
2. 3.4x107* coulomb
3. 4.2 x10™* coulomb
4. 5.2 % 107* coulomb

HqFd ARG ¥ v B e
H=ci p+pme? TRfafed Hay
E? = p2c + mPc* @ W g1 U faegd
Wﬁﬂa(@ﬁ)ﬁ&ﬂﬁ?rqﬂ?m*
B frufafsa  Feof-@der  §@YU ¥
(E - q¢)? =c2(ﬁ—i—'_f5i')z +mZct| Ha: TH
mﬁwmﬁﬁﬁ@ﬂﬁm
Y tAeed &
c&*ﬁ+§ﬁ-§+ﬁmcz—e¢

ci - (ﬁ+§ff) + Bmc? + e¢
c(@-p+ed +2]4]) + pmc®

cd - (P +2A) + pmc® —ed

g e B e

The Dirac Hamiltonian H =cd@ ' p+
pmc? for a free electron corresponds to
the classical relation EZ = p?c? +m?c*.
The classical energy-momentum relation
of a particle of charge ¢ in a

electromagnetic (¢, A) s
2
N . 2.4
(E — qp)? = c*(p — %A)" +m?c*.
Therefore, the Dirac Hamiltonian for an
electron in an electromagnetic field is

potential

ca- ﬁ+§ﬁ'-ﬁ+ﬁmcz—e¢
ci (P +¢A) + pmc® + e
c(@- p+ed+<Al) + pmc?
c&"(ﬁ+§ﬁ)+ﬁmcz —ed

W=

S/15 CRS/15—5AH—2B
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58.

59,

GSUHAT m #T Ush FUT fasg V= -mwx?
AE T8 0w o B oan R
a=‘f%(f+i%)lméa‘)ﬂm‘rﬁra#§
O R S

- A particle of mass m is in a potential

1 v
V= Emwzxz. where w is a constant. Let

a= f%lf-(f +%) In the Heisenberg
picture %‘s is given by

—iwd
iwat

. wd 2.
3. wat 4,

v gfawst aedr Rwg

Vo for r<a
V(r) =

0 for r>aq
srg‘rvuamatz:rmﬁ,mmga:
& AT & ghrofa ghar &1 3req 3t
dR\E #, T gROT  qRew §
a=4na2(ﬁtanhka—l)2, e k%=
%‘;(vo-spol AT V>0 & o
WA BT 0 & v M ¥ Rruffsg
e aRET 1 e ¥

1. 4 2. 3
3.1 4. 12

- A particle of energy E scatters off a

repulsive spherical potential

_(Vofor r<a
V(T)__[O for r>a

where V;, and a are positive constants. In the
low energy limit, the total scattering cross-

2
section is g = 47q2 (& tanh ka — 1) ,
where k2 = ZX(Vy — E) > 0. In the limit

Vo = o the ratio of ¢ fo the classical
scattering cross-section
radius a is

. 4 2, 3
3.1 4. 12

off a sphere of

19
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60.

61.

61.

o

(Q O = {21 2 ()

2 o B oifds 3R wfwr R sy
¢l 5 IRt & Rl YRw donw a7
gy s e e wiemor
ERT Hafa ¥ o amegy @ v sw
TER Gl ST Fhell &

) G] 1_01)1 : 213.0
% 7:5(1 «1J 4 _}5(1 1)

Two different sets of orthogonal basis
vectors

1 0 171 1 71
() O e (& (). % ()
are given for a two-dimensional real
vector space. The matrix representation of
a linear operator A in these bases are
related by a unitary transformation, The
unitary matrix may be chosen to be

L F ) 2 (3 o)
s 5 2) © 509

A8 t =0 ), s {7 & 30s gemr
N & T3t &or 3gamr & Rravor g
A 7l e w0 ogf Low
Wwﬁg#qﬁwmmﬂa
mﬁaﬁrﬁm:rrf.aznmrww
JhR I &

1 N e—L2/(a0t)
' VDt
2 NL e—40t/L?
4Dt
3. rN e ~L2/(4Dt)
Yiemned
4 Ne—4Dbt/1?

A large number N of Brownian particles in
one dimension start their diffusive motion
from the origin at time t=0. The
diffusion coefficient is D. The number of
particles crossing a point at a distance [,
from the origin, per unit time, depends on
L and time ¢ as

www.examrace.com



62.

62.

63.

63.

1l

4,

20

N e-*/(ant)
Vanbt
NL
VanDt

N E—Lzﬂwt)
Viennt?
Ne—wt/nz

o 2
e=4Dt/L

et 3mERer wasmol va Raor & et
F Rua & & ygEe & &g 89 J

#aﬁﬁﬁum@?ﬁwaﬂmﬁmm

2

¥ A 79T @7 & [ESE o gEd
fe e ¥ (B = o)

= -

2 + ge™ Fl

207381 4 geP!

2e38) + 6e~ 3P/ 4 3efl + 3¢~
(2 cosh 8))?

Consider three Ising spins at the vertices
of a triangle which interact with each other
with a ferromagnetic Ising interaction of
strength J. The partition function of the
system at temperature T is given by

(=7

4 L RO —

26901 + G~

2e~%P) + geP/

2031 4 6o~ 3P/ + 3eP) + 3¢~ P/
(2 cosh 8))?

afA & e et @ dw aRetor
Fau e(k) = Ak®, STET A AT s IR &, &
JHTOT T BI WA HEeAT
Te ¥ v 3eafea et & Fawe

x

E(ﬂ--s)h
CJ-eﬂ(E W) =1 de

waﬁw% pu=0 F T off
aRfRa T TIfRA| TE § FHAT & o9
d 1 1 d 1
> 4 TR 5
251 4 L<ZL

5 2 F.1

An ideal Bose gas in d-dimensions obeys
the dispersion relation E(E) = Ak®, where
A and s are constants. For Bose-Einstein
condensation to occur, the occupancy of
excited states

Ne=cj

oo

E{.d_s)l“s

e = e

0
where c is a constant, should remain finite
even for ¢ = 0. This can happen if

-~

3.

d 1

s
¢

4
>1

d
9 lezlel
4 5 pd
4 Lelaey
2 s

64. Byt g & ¥ ¥ qRwy td f@aw
saEHT dERY & fov w @H

TR T 82

5K

10K i |
o bl g
Vi 1K

Vi

0:10

0.05

0.00

-0.05

-0.10

(@shr Rt #F |eEy A AT )

L

Vo

Vo

-0.50

-1,00

1.00

0.50

0.00

1.c0

050

0.00
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3. 1.00 3 1.00
0.50 0.50
2 000 2 000 t
0.50 -0.50
1.00 -1.00
4. 1.00
4. 1.00
0.50
0.50
L 000 t
L 000 fo
050
-0.50
-1.00
1,00

. . o 65. AFt ¥ 1 FF 9y & Bv, gusaa
64. For the circuit and the input sinusoidal g -re.
waveform shown in the figures below. AU HTHA T ABCDH HIT TR

which is the correct waveform at the & AL ¢

output? |
|
Slock — 3 hit ning, ‘ _L 1 Flip D
10K r-r_‘<“‘ caunter | ||-1'SS'( Flop

>—4‘»—1——0 MSB ’7 {"L'ésii'ﬁ

B24-2-1-9=5 (modb6)

l.
010 2. 824-22-9-5=3(mod06)
0.05 3. 2-5-29-1-3(mod3)
R— - R 4, 8-25-=-1-3-7(mod35)
-0.05 \/ 65, For the logic circuit given below, the
-0.10 decimal count sequence and the modulus
(The time scales in all the plots are the of the circuit corresponding to A B C D
same.) are
I
L, 1.00 Py
clodk lp YHiEHE — g | =B
0.50 | counter ‘.’_’cﬁ:\' Flop j
| &% % £
£ 0.00 [ t Perfeelie=r
mse!l | Tisw
-0.50
= . B24-52-51-359-55 (mod6)
2. 2. 85452595 3tmod6)
1.00 3. 295-9—-=1-3(mod3)
4, 8—55=-1-3->7(mod?)
& t 66. faF A = oy &, 25°¢ 9 yfifeex
& 9fady 3 kQ Bl FSHUT W OIEET
wfader 9fd °C 150 Q & 8T &1 30°C

o afy #1 Rt arees §
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66.

67.

67.
~ two-dimensional

68.

-1V
O——MM—
IK Vour
. =375V 2. =225V
3. 225V 4. 375V

In the circuit given below, the thermistor
has a resistance 3 kQ at 25°C. Its
resistance decrecases by 150 Q per °C upon
heating. The output voltage of the circuit
at 30°C is

T
)
W
-1V
o——w——
IK "-_.\?IH
1. =375V 2, =225V
3. 2285V 4, 375V

I & vF R TR 7 eg-Fo
soaaE Seaoa E(k) =hwk @ RA
S 8§, I v 3o & oafa R

HAFATIHT HT Geled 3T I A 2
1. E 2, E3/?
3. EW2 4, E?

The low-energy electronic excitations in a
sheet of graphene is
given by b(»‘:) = hvk, where v is the
velocity of the excitations, The density of
states is proportional to

|
3 E1/2

2. E3/2
4, E?

ST 3 q 9Ta F@IYRUT 8 Jeld &
(111) dF & aeed 1=a & X-faor
qrafdd gar &1 I d s For R
e

1. n/6 2.
3. n/3 4,

/4
/8
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68.

69.

69.

70.

70.

7ji

X-ray of wavelength A =a is reflected
from the (111) plane of a simple cubic

lattice. If the lattice constant is a. the
corresponding Bragg angle (in radian) is

l. m/6 2. mw/4

3. w/3 4. mw/8

a9 4 K dur 8§ K & v 3fRdwes &
Fifas gedrg &7 § HAMW 11 mA/m a>r
5.5 mA/m | THAT AT & FIHI

1. 84K 2
3. T2Z9K 4.

10.6 K
150K

The critical magnetic fields of a super-
conductor at temperatures 4 K and § K are
11 mA/m and 5.5 mA/m respectively. The
transition temperature is approximately

1. 84K 2. 106K
3. 129K 4. 150K

g 37 # Fufaw saead I
E‘,=hw(v+%) GRS CICE I Cralie
FT Ej=Bj(j+1) % | g & @ v
qur j IKOT QUi §1 39 H@HAOT W
faa o= s va 3faw evud
v<1aurj<2 @ gfadfa § 3k ag=
RRE Av= +13W Aj = +1 & 3eh= €
ar FEAT ¥ AT ITaH Fall B

1. hw-—3B 2.
3. hw+4B 4.

hw — B
2how + B

A diatomic molecule has vibrational states
with energies E, = hw (v +%) and
rotational states with energies E; =
Bj(j +1). where v and j are non-negative
integers. Consider the transitions in which
both the initial and final states are
restricted to v < 1 and j < 2 and subject
to the selection rules Av = +1 and
Aj = +1. Then the largest allowed energy
of transition is

. hw—3B 2,
3. hw+4B

hw —B
4, 2hw + B

np? 3Uds Reaal & @ g adet
'Se, Po. P P, AUT DL H A HlF-ET
IEATEET § 7
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Y.

72.

72.

73.

73

S,

!p]

1. Py 2
3. °p, 4,

Of the following term symbols of the np?
atomic configurations, 'S, *Py, *Py, *P, and
'D,, which is the ground state ?

1. P, 2. 'S,
3. °p, 4. °p,

He-Ne @Y Ne fY & a1 rgeumait, st
226 ¢V ¥ et &, & 39ANT Far 2
SHITE G99 T wrl ygeyr Rufwt
A 90 awwr qur e sawurat &
TEAT] HEATHT HT AT 1/20 ¥ AT

qed A9 g I (SeCHAE 3R
kp = 8.6 x 1075 eV/K)

. 10°K 2. 18K

3. 10°K 4. 10*K

A He-Ne laser operates by using two
energy levels of Ne separated by 2.26 eV.
Under steady state conditions of optical
pumping, the equivalent temperature of
the system at which the ratio of the
number of atoms in the upper state to that
in the lower state will be 1/20, is
approximately (the Boltzmann constant
kg = 8.6 X 1075 eV/K)

1. 10K 2%
3. 108K 4.

108 K
10* K

A % gH S AT F a1fF @ng #r
w RBfen wAcRE 3mad s @
aFsed WA Bl FgEan @ Fet
I3 @ Foly w@IT wATw (=0
dur [ =1§ @& @ St & aerEt
aur =gt & e (@Fs) d@r

Tt & ©
4 16 2 8
1 2He aur 80 2. lD aar 4Be
4 8 4 12
3. 2Ht=.' T 4Be 4, 2He GEA 6 C

Let us approximate the nuclear potential in
the shell model by a three dimensional
isotropic harmonic oscillator, Since the
lowest two energy levels have angular
momenta [ =0 and [ =1 respectively,

23

74.

74.

75.

78

which of the following two nuclei have
magic numbers of protons and neutrons?

4 16 2 8
1. 2Hea- and 3 0 2. 1 D and 4’Be
-~ 4 8, 4., 12
3 2He and 4}30 4, 2He and 6 C

e T FErE fr oant F@eA de
C=1 & S & & dowe-Prehfomr
weer S Rwgd amw & Re o &
Fah 1 GR FERE ¥ B R g
gRafdd #ar grem?

I Iy+-(B-5-C)
2. L+3;(B-S+0)
3. L+3(B+5-0)
4 L+3(B+S+C)

The charm quark is assigned a charm
quantum number € = 1. How should the
Gellmann-Nishijima formula for electric
charge be modified for four flavours of
quarks?

I Iy+5(B=S-C)

2. Li+3(B=5+C)

3 +§(B+S-C)

4. I +§-(B AR 4

EHEIE ) §D+fo-,gHe+n°m
FAFa TRt gany ae A WA aifn
9% $HG HLETUT &7 Iooigs Al &

I, &ofrg g9

2. faeyga amawr

3. SR deEr

4. AU

The reaction ’;ID - ?D - 3“‘9 + 79 cannot

proceed via strong interactions because it
violates the conservation of

1. angular momentum

electric charge

baryon number

isospin

-hb)!‘\)
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