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1 eV
amu

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Velocity of light
Molar gas constant
Rydberg constant
Avogadro number
Newton constant

Permittivity of
vacuum
Permeability of
vacuum

1 eV

amu

9,11 x 10~3*kg
6.63 x 1073 | s
1.6 x 10719 C
1.38 x 10723 J/KK
3.0 x 10® m/s
8.314 ] K"*mole™
1.097 x 10" m™?
6.023 x 10?3 mole™
6.67 X 10711 N m?kg~*
8.854 x 10"*2 Fm™?

47 x 10" Hm™

1.6 X 10717 ]
1,67 x 107%7 kg



Flement

Actinium
Aluminium
Americiam
Aramony
Argon
ArSenic
Astatine
Harmn:
Herkehum
Berviium
SRSt
Borou
Bromne
Cadmium
Caicium
Californium
Cabon
Cerium
Cesium
Chioarine
Caiumiun
Cobalt
Copper
Curnim
Dysprosiim
Einsteinium
E:bum
EUropium
Fermiune
Fluonne
Francem
Jadolinmm
Gaulliem
Germanicm
Goid
Hafnium
Helium
Holmium
Hydmpen
indium
h.‘t'—ill'l:
Iriddien
fron
KIvploil
Lanthanum
Lawrenoiom
Lead
Lathium

Lh ctivum
Magresium
Manganess

Mendelevium

4

LIST OF THE ATOMIC WEICHTS OF THE ELEMENTS

S}'ﬁﬂ?ﬂl

ALoHIC
Number

hee
13
95
Sl
18
13
K5
56
v/
4
83
"3
35
43
20
Y8
{3
58
.
{7
24
Y
Yb
66
99
6%
H3
SV
9
T
G4
3l
32
19
I2
2
067
l
49
53
77
26
36
57
103
82
3
71
12
25
101

Alomic

Weight
(227)
26.98
(243)
121,75
39.948
74.92
(210)
137.34
(249)
9.012
208.98
10.81
79.909
112.40
40.08
(251)
12,011
140 12
132.91
35.453
22.00
58.93
63.54
(247)
162.50
(253)
167.26
151.96
(253)
19.G0
(223)
157.25
69.72
72.59
196.97
178.49
4.003
164.93
1.0030
114.82
126.90
192.2
55.85
83.80
138.91
(257)
207.19
6.939
174.97
24312
54.94
(256)

Eiement

viercury
Molybdenum
Neodymium
Neosi
Neptunium
Nickel
Niobivm
Nitrogen
Nobehium
Osmium
Oxygen
Paliadium
Phosphorus
Platmum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactmium
Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Stiver
Sodium
Strontiurm
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tia
Tstanium
Tungsten
Uranium
Vanadmm
Xenon
Yiterbium
Yttrium
Zine
Zirconium

Symbol

Hg
Mo
Nd
Ng
Np
N1
Nb
N
No
Us
O
Pd
P
Pt
Pu
0
K
Pr
Pm
Pa

[a
Rn

e
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta
Tc
Te
Th
Ti
Th
Tm
Sn
T
W
U
Vv
AC
Yb
Y
Zn
Zr

Atomic

Number

80
42
60
10
93
28
41
1
102
76
8
46
15
78
04
84
19
59
6l
91
88
36
75
45
37
1
62
21
34
14
47
11
38
16
73
43
52
63
81
90
69
50
22
74
92
23
54
70
39
30
40

Atomic

Weight
200.39
9594
144 24
20 183
(237)
58.71
92.91
14.007
(233)
1902
15.9994
106.4
30974
195.09
(242)
(210)
39.102
14091
(147)
(231)
(220)
(222)
[86.23
102 9]
8547
101.1
15055
44.96
718.96
28.09
107.870
22 9898
87.62
32.064
18G 95
(99)
127 60
158.92
204 37
232.04
168.93
118 69
47.90
183.85
238.03
50.94
131.30
173.04
8§8.91
65.37
91.22

Based on mass 0f C'° at 12000, THe ratio of these weights of those on the order chemical scale (in which oxygen of natural
1SOLoPIc commositon was assigned & mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known

Isolapes)
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An ant starts at the origin and moves along the
y-axis and covers a distance . This 1s its first
stage in its journey. Every subsequent stage
requires the ant to turn right and move a
distance which is half of its previous stage.
What would be its coordinates at the end of ifs

5" stage?
i (3 13£) o (13! 3!)
i 8" 16 7 16 ' 8
13L 3i : 37 i3l
3“ —i'i_ &, (""','—"
v 8 16 16° 8
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Ydd Sgd 1 U 315 31 T o H5-6ga
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In a group of siblings there are seven sisters,
and each sister has one brother. How many
siblings are there in total?

b
3. 8
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What is the average value of y for the range of
x shown in the foliowing plot?
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A bread contains 40% (by voiume) edible
matter and the remaining space is filled with
air. If the density of edible matter 1s 2 g/,
what will be the bulk densitv of the bread (in

g/ec)?

1. 04 Z. 08
3. 1.2 4, 1.6

& 9T 97 8 siifas ve & I 9feadi i
U Ao Bl HeH Fed th 916 UF ®aH Afad
ar su5 Rodlg == & ofenfRa 8 &7 |
wﬁ?ﬁram’iﬁ*trﬁﬁlf?ﬂamﬁﬂ
@ 91 T5a) ol Sl a7

S
L 2, 6

B 4, Y

A bozrd has 8 rows and 8 columns. A move is
defincd as two steps along a column followed
by one step along @ row or vice-versa, What is
the minimum number of moves needed to go
from one commer to the diagenally opposite
corner”’ '

2, D
.

-3 U

1.
3.



6. & AT & fAT 21 gEY Fwr 17 Afgerd

TR & & g1 ¥afdal & arfosa:
qoMT ST @1 gl HA--FF e it
H A S W FH & S & THY 3yar a

AfGENHT T WEATHR HaRT FIT &7
b 1Y 3 Fo .
3. 521

A job interview is taking place with 21 male
and 17 female candidates. Candidates are
called randomly. What is the minimum number
of candidates to be called to ensure that at least

two males or two females have been
interviewed?

gl 2 17
3. 3 #:- 21
o . 100

EE 80

13 o

£z

£ 5

32 20

5 0 26 .4 6. 8- 10

Number of papers

published

o 7 ey orEr $r giaee w9dl 3ngied

aur MY BTEN CERT B I MY 937 Hr
HEAT & AT AT g1 AR A @ sla-ar
YA T 7

|, 3O o orE J 4§ JA0E e g3 o
2. 60 %M BIEN o FH @ F 2 N9 97 B
3. 80% MY BEN o FH A FH 6 MUTT T
4. 30% 2T BTET o T T Y9 99 AgT T9TY

" 100

g5 80

g.:

gw 60

E:

g§ 4

§E. 20

g g2 e .8 10

Number of papers
published

The graph shows cumulative frequency %
of research scholars and the number of

10.

papers published by them. Which of the

following statements is true?

1. Majority of the scholars published
more than 4 papers.

2. 60 % of the scholars published at least
2 papers.

3. 80% of the scholars published at least 6
papers.

4. 30% of scholars have not published any

paper.

A’ HIHER, HITAGR AR UaR & Fad S
arear & aur 3= A # Faa gu adar g
‘B’ THRAR, AHAR TUT AfAGR T &Fad 33
aedr § dYT 3T A 7 Fad 5T Siaar g
I HS QA 99 £ & FF QA A FHS
arer o1 ar s HiT 11 B 87

. §HER 2. TFEAR

3. {[@aR 4. HIAAR

A tells only lies on Monday, Tuesday and
Wednesday and speaks only the truth for the
rest of the week. B tells only lies on Thursday,
Friday and Saturday and speaks only the truth
for the rest of the week. If today both of them
state that they have lied yesterday, what day is
It today?

1. Monday
3. Sunday

2. Thursday
4. Tuesday

U ST YTHT il §X el 197 o gY @R
o 3| afg arEr oo e S ar §: A

#r wiRAsar Faar g2
. 1/6 2. 11216
3. 1/1296 4°0 0l

A fair die was thrown three times and the
outcome was repeatedly six. If the die is
thrown again what is the probability of getting
six?

1. 1/6 Za 1216

3. 1/1296 4. 1

AT # | FlF 71 tF HSW qOETor F HTUR

Uy Fr ® e &

154, 286, 363, 474, 572, 682

1. 474 e Nt 17
3. 682 4. 154



10.

11.

11.

12,

12.

Which is the odd one out based on a divisibility
test?

154, 286, 363, 474, 572, 682

1. 474 Zo 1L
3. 682 4. 154

T FeAfeA Faal 7 gl gUAE’ 3o} are
3 RSl Hr gATd HEAT F41 §, Fad @

HI5 A o B Aa ST urem?

1. 6 2o
Y, 1 43 2

My birthday is in January. What would be a
sufficient number of questions with ‘Yes/No’

answers that will enable one to find my birth
date?

l. 6 2% 3
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1. “T”#.m.z 2. “T“#.zfr.z
3 “T“#.mz 4 1?—’-#.:&.2

A square is drawn with one of its sides as the
hypotenuse of a right angled triangle as shown

in the figure. What is the area of the shaded
circle?

25m 2 251 2
| — cm 2 -
3. 2em? 4. == cm?

13.

13.

14.

14,

1S.

15.

ar dearst 983713 FuUT 983719 & AUTAT

&1 S3T S & U quT g9 gEan S @7

15,19 2 13
39 4. 27

Whai should be added to the product of the two
numbers 983713 and 983719 to make it a

perfect square?

.9 5 20 13
3 19 4. 27

AABC A, AB = AC aur «4BAC = 90°; EF
IAB &1 DFJ|AC.
BT &1 &1 &l BIFd &

B
1. AF2 2. AF’
3. BC*2 4,

In AABC, AB = AC and «4BAC =90° EF |AB
and DFJ|AC.
The total area of the shaded region 1s

AF?
BC?

1. AF*2 2.
3. BC*2 4,

‘Wrﬁmmqﬁrm’ra’r,gﬂqﬁrﬁm

g3 UHISY T &Y qS AT a9 H HaW T3
IS god dord| HEH 3ET arel goa &
ST 1 87

. r/V2 2. mr/\2
Tr
3. — 4. rf2

Consider a circle of radius r. Fit the largest
possible square inside it and the largest
possible circle inside the square. What is the
radius of the innermost circle?

1. r/V2 2. mr/V2
3, 2my/2 /A



16.

16.

17,

17.

N &fas 9uFaat awr N =2 ofFaat g

@3 W N Rewr  Faa 9R § @ o

Tl ¢ difes 9@+ &fasw 9f9d 7 93

g o9fFg & F-8F v BT an
1. N

2. NNN-1)(N-2)....2x1

3 AR

44 N

In how many ways can you place N coins on a
board with N rows and N columns such that
every row and every column contains exactly
one coin?

Lo X

2: N(N-1)(N-2).....2x1
3. N
4. N

al teeT 9fgd BT C, & Jead A &I R
W Afasr g1 A 9ftd v & faeg | uew
T 3 faeg W dled 1 B, A & 3{eT Toar
g auw C, A& aTER| HIF-HT FUF Tel 82

. C & 3 B, n Iom e RAwar &l
2. B & 39w C, naom 3w e @
3. BT CHAE &7 ¥ fowa gl

4. Ca&r fBrgar B @ g ar aom 2

Two 1dentical wheels B and C move on the
periphery of circle A. Both start at the same
point on A and return to it, B moving inside A

and C outside it. Which is the correct
statement?
A C

18.

19.

19.

20.

20.

B wears out 1t times C

]
2. C wears out  times B

3. B and C wear out about equally
4. C wears out two times B

Which of the following is the odd one out?
. Isosceles triangle

2. Square

3. Regular hexagon

4. Rectangle

o A AT FL: A, AB, _ , ABBABAAB
l. AABB

2. ABAB

3. ABBA

4. BAAB

Find the missing word: A, AB, |,
ABBABAAB

1. AABB

2. ABAB

3. ABBA
4. BAAB

Tah 100 Al JFF€T IS T 200 AL &F< g9
20 #r. |9l 9o & 20 AFes A 9N HCA B

YA &1 Ay AL /EEr 7 fFaer g7
1. 45 et I
3. D4 4. 57.6

A 100 m long train crosses a bridge 200 m long
and 20 m wide bridge in 20 seconds. What is
the speed of the train in km/hr? |

1. 45 2y 036

3. 54 4, 57.6



H°T \PART B
21. @7 & & F9-91 & 3 x 3 aFAAE AR
& HTHAAITOF AT AaT & THhdr?
1. 2i,0,—2i
23: 1.31
3., 2 eT2.
4. i,1,0

21. Which of the following cannot be the
eigenvalues of a real 3 X 3 matrix

1. 2i,0,—2i
2 9 Ll By )

3. e'9 e 19 1
4. ;1.0

22. A & @FEs W oz=x+iy & HAA
f(2) =ulx,y) +iv(x,y) & aEdRAE T
u(x,y) = e®cos(by) & &I a,b ardds
HOT & dUT a = 0. oA f(z) GFEAH dF H
gay gfEay-faw@f®&® (complex analytic) &

afe g AT IS
b= 2. b= +a
3. b=+2na 4, b=a+2n

22. Letu(x,y) = e** cos(by) be the real part of a
function f(z) = u(x,y) +iv(x,y) of the
complex variable z = x + iy, where a,b are
real constants and a # 0. The function f(2) 1s
complex analytic everywhere in the complex
plane if and only if

I5b=1 2
3. b= +2na 4,

b =+a ,
b=a+2n

|

23. O o Q@ A HIA FEX [ W FAHRA

inz/2

ﬁ. z;_l dz &

Y

23. The integral §

1. 0 R
4. 4mi

imz/2

——dz along the closed

contour I' shown in the figure is

AW
N

1. 0 2. SO
3, =2m 4., 4mi

COS Tx

24. B y(x) Hdhd HATRIOT xg+ 2y =

X

& AU &3ar g1 I y(1) =1 & ar y(2)

FTAA &
l. s

3. 12 4. 1/4

24. The function y(x) satisfies the differential

equation x% + 2y = cuiﬂx. If y(1) = 1, the

value of y(2) is
. @ 2
3. 1/2 4. 1/4

25. AEROF W x (—o < x < ) YAHAT dC

P(x) = —= e-fia AR ST gl

y2mo#
Arefegsd W y = x* & Wil € ¢
. e ™37, 0y <o
1 55 zl
By — LR A
3_ ; EE-}’}ZJ:# 'U' < y < o0
o
1 -~ 2
4 2naty e , 0sy<o



25. The random variable x (— < x < ) is

26.

26.

distributed according to the normal distribution
x2

P(x) = dﬁ?e—m . The probability density

of the random variable y = x? is

1
-y/20

L. e , 0Ssy<w

1 2

_ p=Y/20
2 22nay RV S
3, 21.:;2 Y27 0<y <o
4 : ,43-‘-""-”*‘7"'z 0<yv<
J2moly ' =¥

p 1

R TR A
X P A+ 28%) T2

el @, 39T w IO g1 HId darar &

. %(i: —ax?)?(1 + 2pBx) — %mzxz

1 5r 3y .
x% ——wx? — axx

2. 2(1426x) 2

3. -21-(:4':2 —a’x)*(1 + 2fx) — %mzxz

Nl
X2 —=w?x* + ax

2
4. 2(142fx) 2

X

The Hamiltonian for a system described by the
generalized coordinate x and generalised
momentum p is

p? 1

P B R e St
201+ 28x) 2%

2

H = ax’p + X

where a, f and w are constants. The
corresponding Lagrangian is
1. %(i — ax?)?(1 + 2Bx) — %c_uzxz

1
2(14+2f8x)

o

- 1
o) x2 — ;tuzxz — ax

3. %(iz —a’x)*(1 + 2PBx) — %wzxz

1 .2_1 y I8 ) 2
4. 2(1+2ﬁx)x S WX + ax®x

10

27. U& AScdIg W& & Ul E, IUl E, & TH

27.

28,

28.

29.

o T W e STWAT § W 6 ps F FHACH
| (Jgf Ve & HeH H) ¥ afg v &
Wﬁﬁﬁﬂwmﬁmﬁgps
FAAIR & WY g3 @A ¢l @Y Wi A
AT IRAY AT 'eATHT F AT i gl qenET §

. 300m 2
3. 2000 m 4,

1000 m
2700 m

An inertial observer sees two events E; and E,
happening at the same location but 6 us apart
In time. Another observer moving with a
constant velocity v (with respect to the first
one) sees the same events to be 9 us apart. The

spatial distance between the events, as
measured by the second observer, is
approximately

. 300m 2. 1000m

3. 2000m 4. 2700 m

100 gm GETATT & T g, Q5 AL Fu8
H BIS ST §, T S @ Uia: Ty
3BAAT gl 3 TUT toT & @ TEFE T
AT FTd 0.5 ¥, Bl Soc W dwg aF &
SIS

e iy | 2,
R 4.

2N
4N

A ball weighing 100 gm, released from a
height of 5 m, bounces perfectly elastically off
a plate. The collision time between the ball
and the plate is 0.5 s. The average force on the
plate is approximately

1. 3N 2
3 9N 4,

2N
4N

WETS L U IEHEY FIT AT A F 0E 3
FEATR B3, o7 & 0N (Young’s modulus)
Yy ae g § &1 g 88 W HR M d
AT & FRUE, dg H@FgEaEyr fufa 7 s
oY AET AL @ A gIar g1 deueErd HR
HAd$ UTHT M/2 8T &1 S FRUT O3
HASES Qe HeWa N W &Hong HEf
& "y



29.

30.

30.

31.

1. 2YA/ML 2. JYA/ML
3. 2YA/MAL 4. JYA/MAL

A solid vertical rod, of length L and cross-
sectional area A, is made of a material of
Young’s modulus Y. The rod is loaded with a
mass M, and, as a result, extends by a small
amount AL in the equilibrium condition. The
mass is then suddenly reduced to M/2. As a
result the rod will undergo longitudinal
oscillation with an angular frequency

l. J2YA/ML 2. JYA/ML
3. J2YA/MAL 4. JYA/MAL

- W wad R{ya fr vy B #
T UF FU F OGA-AT-HA FAT p, B
el 3cdfoa Bufa A 3@er @r-Ara-Aw
HAT &

1. poV2 2. po

V3
3. po+/2/3 4. 1py+/3/2

[f the root-mean-squared momentum of a
particle in the ground state of a one-
dimensional simple harmonic potential is py,
then its root-mean-squared momentum in the
first excited state is

l. poV2 )

poV3
Po3/2

fasra qu A & F=$ v, ® aur =i b &1 gE
fasg A B &1 FAg 2V, § W 3G Gl b
gl 331 V,/100 & U T & AT Aqur B @
TR & JEA ARSI (FAM: T, TUT T)
&I HAUTd T, /T FT HEH H=oT Hlewdhed ¢

exp [(vV1.99 — V0.99),/8 m Vb2 /h?]
exp[(V1.98 — V0.98)/8m V,b%/h?
exp[(V2.99 — V0.99),/8m Vob?/h?
exp[(V2.98 — V0.98),/8 m V,b2/h?]

A 4 G L ol et

11

31. Consider a potential barrier A of height V, and

32.

32.

33.

33.

width b, and another potential barrier B of height
2V, and the same width b. The ratio T, /T of
tunnelling probabilities T4 and Ty, through
barriers A and B respectively, for a particle of
energy V, /100, is best approximated by

I. exp [(\/1-.99 — 10.99),/8m Vb2 /ﬁZ]
2 exp:(\h.gs'— V0.98),/8m Vubl’/fﬁ]
3. exp[(VZ99 — VO.99)/Bm Vob?/R?]

4. exp|(V2.98 — V0.98),/Bm Vyb? /h2]

U dF W §AG At & AT 39X aer o' (ST
H'At « h) 9] f&RaT STar g1 SHEr aoig ¥ Fol
&R E ¥ E, & d& HHAUT gied giar gl afe
AR[EOT F WAT Fo g AT Sar g, ar
HHHOT AriAFAr g

. IgfEfda 2. i

3. gl 4. el

A constant perturbation H' is applied to a system
for time At (where H'At < h) leading to a
transition from a state with energy E; to another
with energy E,. If the time of application is
doubled, the probability of transition will be

doubled
halved

I. unchanged 2.
3. quadrupled 4,

ar wfexr (7)) aur (7) ywAe difas gy afe
. a=+1, b=+1/N2, c=%1/V2

2. a=%1, b=%1, c=0

3. a=%1,b=0, c=+1

4, a=+1, b=+1/2, c=1/2

The two vectors (&) and (?) are orthonormal if
l. a=%1, b=%1/V2, c=%1/\2

e sl ekl =)

3. a=%1,b0=0, c=#%1

4. a=%1, b=%1/2, c=1/2



3. ™ A A HFER & o @@ FAE 3.

12

uol(e® —1)/8a

qrds s, At R, TAT R, (R, < R,) 914, 4. uol(e—1)/2a

fearta # war = gl

35. A set of N concentric circular loops of wire,
each carrying a steady current / in the same
direction, is arranged in a plane. The radius of

the first loop is r; = @ and the radius of the n*”

T —

- . —

L B

34,

35.

eI F dold Ufd 3HE dds W +1 A&

@Al &, TUT K F do7 9fq s8 wars
~ A JTAY W@ &) W o dr wfy g s

fegardifas Far &

’ iln(Rz /R.) 2. 2 (R2/R?)

4T €y

3. 2 In(R,/R,) 4.

4Mmeg

1)

Two long hollow co-axial conducting cylinders
of radi R, and R, (Ry < R;) are placed in
vacuum as shown in the figure below.

— - — I — — — . -

36.

loop is given by 17, = nn,_,. The magnitude
B of the magnetic field at the centre of the
circles in the limit N — oo, is

. pol(e®*—1)/4na

2. pgl(e —1)/ma

3. ugl(e*—1)/8a

4. ugl(e —1)/2a

Wiaedd  fAegaladar  e=ep +ig, @
”—fﬁmmwﬂm
m(ﬁwmmmrﬁaﬂ%)
mﬂﬁmgluﬁmﬂm*:;%.wﬁ
[Aega &7 E U 96y &9 B & AU

e o o S —————— A N — FT AT (HEA H)§
IR, 2R,
1. 1207 3 377
e _::::::. 3. 30V2m 4. 307

The inner cylinder carries a charge +A per unit
length and the outer cylinder carries a charge

- A per unit length. The electrostatic energy per
unit length of this system is

36.

An electromagnetic wave (of waﬁelength Ag In
free space) travels through an absorbing
medium with c!i:::u:lric permittivity given by

£ = &p + ig; where = = /3, If the skin depth

ER
IS i}; the ratio of the amplitude of electric field

L. Eln(Rz/R1) 2. 2/R?) E to that of the magnetic field B, in the
medium (in ohms) 1s

3.. EIH(RZ/RJ 4 ZHEnln(RZ/Rl) l. 12011,. 2. 377
3. 30V2 4, 30m

AT W Y& & @ formr & g fagga
URT | 98T X a” & FHSA N 9y &
U FHeId FA™ISA HA1 I/ 7 g1 Tgel 9ir
S AT 1, =a § dUT n-ar 9grr &1 @

37.

e faega gedh & @ o wiew fawe
A=ke ®rf (8T a TUT k ¥ 8 A
A" = —ke%rf WX URATda FRIT STET 81 I8
U WATGT R0 g IfE Hara Jfeer fasa

Th = N1y mmmmﬁl ies) F qRadT ¢'— ¢ VW FAT §
N - oo 9T ddell & &g W dehId & B FT l. akrie-at 2. 2akrle
3. —akr?e 4. —2akr?e ™

qRATT &
. wol(e?—1)/4na
2. upl(e—=1)/ma
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38.

38.

39.

39.

The vector potential A = ke % r7 (where a
and k are constants) corresponding to an

. electromagnetic field 1s changed to A=

—ke % rt, This will be a gauge
transformation if the corresponding change
¢’ — ¢ in the scalar potential is

2akr?e

—2akrie ¢

1. akrle 4t 2

3. —akrée % 4,

FSARIAS Wwod G(T,P,N) =U—TS + PV

HaRe Far U, a9 7, UgHT S, &9 P,
A V. Jur &oif 1 g N 7 far
gl et gaut 7 & sla-wr w8 B @ &7

i TEEAE f9yg ®)
O = 2 it
AT aT |y p ¢ S_BTH.F
= 76 S
L e N.T i i P.T

A thermodynamic function
G(T,P,N)=U—-TS + PV

is given in terms of the internal energy U,
temperature T, entropy S, pressure P, volume
V and the number of particles N. Which of the
following relations is true? (In the following u
is the chemical potential.)

ac G

I, S'==—=— 2o Sy =
oTINP oTIN,p
ac ac

3, V= 3P|y T 4. #—_EF.T

UF 39 & a1 F& e ol dar &
Rged 1 387 =y I & WREEy
H 8T 81 U & il Fif & Jada A
8, O & AU 3P, TAT Py gl 9 {aR &
afasie g Rar Srar g e wamat &
HAA S FATT g I &l I HAF a9 &

@)

3. (14 3Y7)"p,

2 3w
% (::r)r‘pﬂ

A box, separated by a movable wall, has two
compartments filled by a monoatomic gas of

13

40.

40.

41.

41.

Cp _
oo L
V

Initially the volumes of the two
compartments are equal, but the pressures are
3P, and P,, respectively. When the wall is

allowed to move, the final pressures in the two

compartments become equal. The final
pressure 1s

2\Y yALA
L (2) P 2. 3(3) R

£ 2N
' (1+3h‘?) 0

BICid I HAdA V arell U Jfgdhr & A
a9 T 9 \EAEET #/ gl 3fe qfger & A
& 27 ¥ gfafda f&ar smar g [Bfeer g

3. =(1+43Y7)'p,

=g vt @ aR@Efda grem
%2 2. 16
3.8 4. 4

A gas of photons inside a cavity of volume V 1s
in equilibrium at temperature 7. If the
temperature of the cavity is changed to 2T, the
radiation pressure will change by a factor of

1552 R L6
358 4. 4
frdY grFaEEdT A Bar 3SHENGS a9 H &1

HOT WIRASAIAT 1/2,1/3 Y1 1/6 & Y Al
I3t A @ Fhar g1 ufay 3707 vghd

l. kgin3
2. ~kgln2+ Zkyin3
3. gkﬂtn2+§kﬂln3

4. - kgln2+-kyln3

In a thermodynamic system in equilibrium,
each molecule can exist in three possible states
with  probabilities 1/2,1/3 and 1/6
respectively. The entropy per molecule is

l.. k5|n3
1 2

2, Ek51n2+-§k31n3
2

3. Zkgln2+-kyln3

4. %kﬂlnz +-E-kgln3
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42, = T # @ A pATT JFET A, U&F de IAfAaY F 9 F AT gRay A
Vi=—=2V, C=10pF, Vpp = +16V, HERTF IREdA § U GRS @t Sgan
Rp =2k l. ag@urb & & '

;v:., 2. fpaTcas yavs & 4T cfAad aur
2 TEIH & AT
p C
{c——%% 3. C & @y Aofr &
V, o o 4, C & ATAT
S . 1
1 43. The gain of the circuit given below is ——-.
IfE 3% D -WId S HJSAAT URT [pgs 10mA®
aur [=-31% aeedr v, —8V g, o fagat D
V
aYr & &g & dleedl & o
Tk B et B 20 13V
3. XISV 4. 475V Ty
ground
42. In the n-channel JFET shown in figure below, The modification in the circuit required to
V,= =2V, C=10pF, Vpp=+16V, introduce a dc feedback is to add a resistor
- l. betweenaandb
MG Ry € 20 2. between positive terminal of the op-amp
Vo o and ground
Rp 3. in series with C
O 4. parallel to C
( 8 Vﬂ
44. TATH fAQY ad TH 2 x 4 TR FE W
v, o s Hhdl & 39 ¥ H
S 1. 4 x 1 AfecToFlT
L 2. 1 x4 SHATCETAFR
3 3. 42 U&hI

4. 4 x 2 WTUASHT THhIsT

[f the drain D - source § saturation current /gss

is 10 mA and the pinch-off voltage Vp is 44. A 2 X 4 decoder with an enable input can
—8 YV, then the voltage across points D and § function as a
1S . 4 X 1 multiplexer
2. 1 X 4 demultiplexer
1o 1EA25°V 2. 10375V 3. 4 X 2 encoder
3o VIV 4. 475V 4. 4 x 2 priority encoder
43. @ BT 13 qRgy & afewr ?—ﬁ. 45. T x dUT y & YU AU AT HHU:

2.00 + 0.05 FUT  3.00 +£0.02 §l 3T ANYAT &

qR&fAT AT z = 3y — 2x &1 F47 FfC &7
¥, 012 20 0:05
3w 043 4. 0.07
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45. The experimentally measured values of the 47. o,,0,,0, OI3ell HTSTg & aur
variables x and vy are 2.00 + 0.05 and 3.00 + <

0.02, respectively. What is the error in the x'oy +y'o, +2z'0, = exp (w:’) X
calculated value of z =3y —2x from the 3

oy
measurements? [xa, + yoy, + za,|exp (— : ) el
1. 0.12 2 005 . + .
3. 0.03 4. 0.07 af AR $8 9FR HaUd ©

x' cos@ -—sin@ 0\ /x
1. (y') = (sin 8 cosbf 0) (Y)
s 0 0 1/ \z

cos8 sin@ 0\ /x
—sinf cos@ ( ()’
0 0 1/ \z

4T \PART C

I

46. AT IfATY g(—L,x,) = 0 = g(L, x;) TFd

42 X' cnsg sin% 0\
772 9%, x0) = 6(x — xo) 3. (3'") - sin-g- cos= 0 (?z’)
1

2
HI AU ST NA-Feld g 0 0

g st
CoS — —sm; 0

: Elt(xu_L)(x'l‘L); _L£x<::lfn 4. ;r = : EZ g (;)
¥y Nl ek sin>  cos> 0 >
3L (xo + r Xp= X = € 0 0 1
3 %(xu+L)(x+L), —L=x<Xx
o ﬁ e e et 47, Let oy, 0y ,0; be the Pauli miaﬂt:ces and
: xX'oy+y'oy+2a, = exp( “") X
: F(L—xn)(xﬂ,), — LS x <X ‘
. 6 Z
ﬁ(x.ﬂl +L)(L—x), x3< x<L [x0x + yoy, + za, |exp ("t : )
4. z_i.(x ~L)(x+Ll), —~L<x<L Then the coordinates are related as follows
x' cos@ -—sinf 0\ /x
46. The Green’s function satisfying . |y |=|sin6 cos8 O (J’)
d? 7 0 0 1/ \z
——59(x, %) = 8(x — xp)

. dx? “ 5 X cos@ sinf 0\ /x
with the boundary conditions g(—L, xy) = 2. |y |=|-sin@ cosf 0 (y)
0 =g(L xp), is zZ 0 G VX

6 LA .
: ' cos>  sin- x
I X —L)(x+L), —L=sx<x 3 MY =1 —sinl cos? 0 (y)
_ : 2 2
%(xo—i-L)(x—L), Xo<S x<L £ 0 il | 2
i(x + L) L l < x' l‘C‘ﬂiS2 —Sil"lE 0 ¥
L [mGtDE+D, ~Lsx<x (A g (T (y)
‘ é(xu—L)(x—L), xg< x<1L | Jz’r Sinz. €osor. VNS
0 0 1
1
3. E(L—-xﬂ)(x-}-[,), —L<x<xg

48. {FuEa e fAgs (Y & 3gaer @ gAEd
; [, e?™dx & wf@wesr & v siama [0,1],
A F—LDE+L), —L<x<L A a5 & 2n #0ET F Fenfaa fear amar
gl IRUME & FF-AF T F [T n &
A Al F4T g7

— (%o + L)(L—%), X< x<L

00
3

e
BN

.
3.



48. The interval [0,1] is divided into 2n parts of

49.

49.

50.

equal length to calculate the integral

1 ; iy 1 :
J, e"*™dx using Simpson’s Stule. What is

the minimum value of n for the result to be
exact?

o0

1.
3.3

L
ENEN

HTegg U & 3HeX foraT 3 x 3 3meggl (et
a T b AFAfdE wEAd §) & FHTAA A ¥
HIA-TT TF g AATr Far g7

Lo (s

1. (ﬂ 1 U); ab € !IR}
TS
3. w4

2 {(U 1 b); ab€ R
A e |
j I

3. (0 1 b); a,b € R
00 1
reamt

4, {(b 1 0); a,b € ]R?.}
1 A

Which of the following sets of 3 X 3 matrices
(in which a and b are real numbers) form a
group under matrix multiplication?

L

¥ {(0 1 0); a,b € IE{}
b B
AT

2. KO 1 b); a,be R
Uh LI
ROV et

24 {(U 1 b); a,b € IR}
0: 0 4
1 @

4, {(b 1 U); a,b € R
0Dy 1

(& a7 #) oA mE T HEd
R For i FqATST L = —my1 — 12,
S8l % =dx/dt, ¥ R3r Srar g1 I ow For
gy T 3TEX § 3Tl faiierar &1 fgem H
o fRar ST § HIA gfAecHl € 9Ted

AEAT-FASE I gler
1. dreded 2. THSA
3. Hfawaad 4, Waad

16

50. The Lagrangian of a free relativistic particle (in

< 18

S1.

S2.

one dimension) of mass mis given by L =

—mvV1— %% where x =dx/dt. If such a
particle is acted upon by a constant force in the
direction of its motion, the phase space
trajectories obtained from the corresponding
Hamiltonian are
1. ellipses -

3. hyperbolas

2. cycloids
4. parabolas

Ush giAcean oF fafga A ¢ aur fafga
HAT p ¥ qiord gl T 741 RS Q 39
yheR gReia @Far S & Q) =
gt +1)+pt+1) I8 t §AT dUT 7 Th
FR g, WU Far FEwe gaa-fRafea
WA AERF qUT FA7 &1 TF FAS B
4 fafgd HAT P(¢) & 3@ THR Hidcdod
forar SIrar WehRar §

l. p(t+1)— q(t+71)
Zapttt)slq V=71

3. ~[p(t—1)— q(t+71)]

4. Z[p(t+1)— q (t+7)]

A Hamiltonian system is described by the
canonical coordinate g and canonical
momentum p. A new coordinate Q is defined
as Q(t) =q(t+71)+p(t+ 1), wheret is the
time and 7 1s a constant, that is, the new
coordinate is a combination of the old
coordinate and momentum at a shifted time.
The new canonical momentum P(t) can be
expressed as

l. p@X+1)=at+1)
2. p(t+1)—q(t—71)

3. Zlpt—1) = q (t+71)
4, %[p(t+1‘)- q (t+1)]
AT L %m:ﬁ —%kxz“ ¥ [AaRa s -

fae a3, JET kTUT n & YT AT §, I FoAl
E, &1 Edd &1 3ad &l 1 39 YK &

1, Ttk n
1 1-on
s, rmkﬂEuz“
{ Ass
3. TﬂCkTﬂEnm
1 1+n

4, ToxckTnE "
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52. The energy of a one-dimensional system, S54. The figure below describes the arrangement of
governed by the Lagrangian slits and screens in a2 Young’s double slit
[ ==mx2 — = x2n experiment. The width of the slit in S, i1s @ and

2 2

where k and n are two positive constants, is the slits in S, are of negligible width.

Ey. The time period of oscillation 7 satisfies

1 5; L
L, ‘zockn I I
.y = — c
2. 1ok TmE™ A gt oo ”,b - E
3. TXk zmE>" I I
g Lin e
4, Tk mEL" If the wavelength of the light is A, the value of
d for which the screen would be dark is
53. U& Zolagisl &I 39T YRIRS a1 u (et - : :
a a
u K¢ )V u/2d® Faa ¥7 @ Iaciod L. b (1) =% z-gJ(j) =l
fear Srar &, 9w 2R g gt s wia e 35(2)2 4 o
¢l fafeor gamn 7 gy Far § " 2\ T
T poe*u? 5 pge*u?
3mme?s | 6mmcls 55. UF AR & g3, oI 9 # AR AR 0
3. :;::: 4. 1‘::;:5 91 # A AT g, A F fagga unr /
garfee & T &
53. An electron is decelerated at a constant rate Em
starting from an initial velocity u (where u « ' |
c) to u/2 during which it travels a distance s. o
The amount of energy lost to radiation is

| pge?u? 5 goe?u?
" 3nmc?s " 6mmc?s
3 pge’u 4 poe?u X
' Bmmcs - 16mmcs : s .
f[§g O W gahIT &iF &1 GRAT §
54. T (Young) & gfa-faey waler # faedd aur g (E) ) tol (l__l)
9 & fawarw &t @ Ry ouar g1 s, & s \b *anvs \a b
Hol (1 ol [1
faey #r 931 a § auwr S, & RAR & A= 3. Lo ;) 4_““@(;)
A0 g
s, s, 55. A constant current / is flowing in a piece of
H wire that is bent into a loop as shown in the
o figure.
e ) ”,b g '
= I %

I Y1 FT JECES A8, @ d & 5w |
& O wagt 3dreg g, &

- s g i SR i 5
Lo JE - 2 2 6 - | .
) The magnitude of the magnetic field at the
3 .‘E.G.) 4 EAE point O is

™ jsifS ITss S asld= = i b - B



56.

S6.

S7.

fasa V(@) = 5, V,a?6C)(F - 1) W ER, @t
7 o fAder Ao g # SRa 9 o F
uqd & Ml & ufF-afeer § auwr v, t& 3w
gl I V,a? «:<"‘—z g, dl Iea-For AT H
@mmm%

I 1602 (282

16a* (mV o
n?

3
T o),
)

E4n mVnu

Consider the potential

V(F) = Z V0ﬂ35(3) (F = Fi)
i

where ‘75 are the position vectors of the

vertices of a cube of length a centered at the

ﬁz
origin and V,, is a constant. If Vya? « = the
total scattering cross-section, in the low-energy
limit, 1s
1. 16a2 (o)

]
|

64a’ (mVu uz)

0 1

6a? fmVya
m?
64a” fmV,a

ey gSed WA & Foe [
V(r) = —e?/r &1, 3"s giAccal & Y
H' =bx? (S8 b U AL §) SASHC &ffdd
fFar Srar g1 eEE FT fr 9yH Fife
$r Tyfe ¢

(FTEITEEAT AT Bl & Y, = J e 7/0)
T

1. 2ba} 2. ba}

3. ba?/2 4. 2ba?

18

57.

S8.

58.

59.

9.

1(323
= e

The Coulomb potential V(r) = —e?/r of a
hydrogen atom is perturbed by adding H' =
bx* (where b is a constant) to the Hamiltonian.
The first order correction to the ground state
energy is (The ground state wavefunction is

Yo = — ¢~ T/% )
Jn'ug
1. 2ba? 2. haZ
3. ba?/2 4. +/2baj
HIATAT T
_ [A(a® —x?) —a<x<a
V(x) [ 0 T

. hw o ‘i b
14
s T 4. ﬁhm
2 7

Using the trial function
Tk {A(ﬂ2 — x2), —a<x<a

0 otherwise
the ground state energy of a one-dimensional

harmonic oscillatur is

5
l. hw 2, \jﬁ Aw
1 5
3. Efl&} 4. ‘q; h&]

el gregieie S WA H HTRBT &
fdT @ H@ddd Ugfd |nlm) H, FEd:
HHAUT  |210)—=]100) JU |310) -
1100) WX faur| I wyA aur gfady &
IAEAHT & TGS HAA: ¢, AAT L, B, a‘r“

$H I A E

In the usual notation |n [ m ) for the states of a
hydrogen like atom, consider the spontaneous

transitions |210)—|100) and |310) —
|100). If t; and t, are the lifetimes of the
first and the second decaying states

respectively, then the ratio % Is proportional to
3 3
. (z) 2. (3)
3 3
3. ) 4. (3)

S/08/RSC/17-5 AH—2B



60.

60.

61.

61.

62.

62.

Aefedd W n WET FIEIA & HeTHor
A gl n=09= & wRAFAr 10§l n F:

AT AT SHF Adedd &
1. 14 2. 108
3 e 4. 102

A random variable n obeys Poisson statistics.
The probability of finding n = 0 is 107°. The
expectation value of n is nearest to

1. 14 2. 10°
3. e 4. 1072

FAT kW dEfad  UEH HAAlhATe
gacR® Bfaw a7 & TEd For FA k3 &
HaTd A ¢ Rl fFga aT WA g P
AT FAT UeAcd € HT Heqid Ple &

1/3 2. 2/3
‘

l.
) O

The single particle energy levels of a non-
interacting three-dimensional isotropic system,
labelled by momentum k, are proportional to
k3. The ratio P /e of the average pressure P to
the energy density € at a fixed temperature, 1s

1, 1/3 25213
Ay 4, 3

dre TSI TIHOT Sy, S, TAT S,, AT A +1
od &, & gfAeee §

H=—JS,(S, +S,).
I T AT TR EFAEET A &, d 8=
(kgT)™! &r s&13al & a7 & 3f9d Fa7 &

l 1+cosh(28))
"~ 2p sinh(28]))

2. —2J[1 + cosh(28))]
3. =2/

oy _Sinh(28))
il 1+ cosh(28))

The Hamiltonian for three Ising spins S, $4
and S,, taking values +1, 1s
H — —}50(51 + Sz) “

[f the system is in equilibrium at temperature

T, the average energy of the system, in terms
of B = (kgT)=2,. is

15

63.

63.

64.

l_+cush(2ﬁ'})
2B sinh(28])

2. —2J[1 + cosh(28))]

3. —2/B

_sinh(28])
4. —2f 1+ cosh(28))

Ii

frelt s & AT A & 1, @ear faega
URT, n HEAAT AU, TUT v AUT vy FAT.
HT TYUT IchA fasa gl 3HF 3IohA Ry ayl
T Ry WIAAYT T HAIFT Rp/Rp TS IHTER
qRafda gar &

(A = # k, Socama ¥}, T AeT ag
aAqT g AT gl)

VR qQUE vp ‘?“F)
| vE il (nkﬂT) 2. VR K (nkgT
VR qF VR quF
2on(Z) 4 Zen(-)
3 vp s ( URET) VR it nkgT

Let I, be the saturation current, 7 the ideality
factor and vy and vy the forward and reverse
potentials, respectively, for a diode. The ratio
Rn/Rg of its reverse and forward resistances Ry
and Ry respectively, varies as (In the following
kg 1s the Boltzmann constant, T is the absolute
temperature and g is the charge.)

VR qUE VE qug )
L. Vg it (nkg'r) 4 VR SN (HkﬂT

R qUF VE quF
3 Ve Gl ( l’j‘kg?‘) 4. VR s ( ﬂkﬂ'f)

fae RAEr & X aur Y oa-fac @3y g1 t&-faT

qererahal @ Hora 9Ruy §
A DC D*Xﬂ?
l : 5 _D_x=v
D—17x>'f
X —X>Y
. %-Y
X<Y
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= Po—y——x<v 1
3, ]< %=Y :

—L >

>
Vv
..<
! (amps)

0 V (volts) 25
X [>° ) ' X=Y
4 : > gfE waorar # IR 1.255 x 1073 71 §, A
X>Y
[WIRT § ATohfad 9ialusar &1 # &
Y—>o- B e 1. (0.04+0.8)0

2. (25.0 +0.8) 0
3. (254 1.25)0
64. In the figures below, X and Y are one bit 4. (254 0.0125) Q

inputs. The circuit which corresponds to a one
bit comparator 1s

e e

6S. Both the data points and a linear fit to the current

vs voltage of a resistor are shown in the graph
below.

—J T
L. DT:=Y
D——er
X >c AN X>Y
2. X=Y 0 © V(volsy 25
Y i L

If the error in the slope is 1.255 x 1072 Q71,
then the value of resistance estimated from the

K {>c . graph is
1. (0.04+0.8)Q
3. — P
X=Y 2. (25.0 + 0.8) O
3. (25+1.25) Q
’ X>Y
¥—ti 30 E 4. (25+0.0125) Q

66. ArT gfparcas vavs qROy &

4. C.. = 10 nF, R, = 20kQ, Re = 200 kO T
Cr = 100 pF &l
Ry
__.._/\M{ ———
Cs
[ I
65. T wialius &r Regd UnrT 4 aleedr, '

w3 g aur 3@ @w fre A, B
@RT A7 O 1§




66.

67.

67.

68.

68.

fAasr ¥ag IRERAr 16 kHz & fow afewr &1

qiyATT &
. 67 2. 0.15
3. 0.3 4, 3.5

In the following operational amplifier circuit
Ci, =10nF,R;,, = 20 kQ, Rg = 200 k(2 and

The magnitude of the gain at a input signal
frequency of 16 kHz is
. 67
3. 0.3

2 WAS
&, 3D

U YIANET Taed W@ & AHA
TUATRYT & &ROT, &l geadr & faswd 8
a@r | afg grAer fr Fad R b,
ar fager Bufa gref

1. °F,
e

2. ks
4. °P,

An atomic spectral line 1s observed to split into
nine components due to Zeeman shift. If the

upper state of the atom is °D, then the lower
state will be

1.°F,
3.°P,

2 B,
4. °p,

ﬁn‘mﬁﬁxw#a:mﬁﬁmaﬁwgﬂa
g aur
IcHTld WIeld & deeEd 3000 A &, a

38 UM 2.1 X 10" m3 Wls3

IcAfT aEAT FT AJGHT § I

1. 20 ns 2. 40 ns
3. 80 ns 4. 100 ns

If the coefficient of stimulated emission for a
particular transition is 2.1 X 10" m3 w1573
and the emitted photon is at wavelength 3000 A,

then the lifetime of the excited state is
approximately

1.20 ns 2. 40 ns

3.80 ns 4. 100 ns
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69.

69.

70.

70.

71.

gfg Gl QYA & K TUr L HT &1 HEy"
FAR FHU: 25.4 keV TAT 3.34 keV &, ar A=A
(Auger) Soiaclal @I I Fail e SFITsHaT

2. 9.3 keV
18.7 keV

1. 22 keV
3. 10.5 keV 4.

If the binding energies of the electron in the K
and L. shells of silver atom are 25.4 keV and
3.34 keV, respectively, then the kinetic energy
of the Auger electron will be approximately

1. 22 keV 2. 9.3KeV
3. 10.5keV 4. 18.7 keV

Pl ey d3 Iaud 3IeE & Sl
HARTT dUT ATddh HIT HAA: 1.875¢V TUr
0.52nm g1 WXeral & AT e & wWdeddis
F FHE AA ATl Fd T§ HAASIGcd
fafeor garr 3cdfaa fear Smar g, aer A
k=0# §aITa o8 # (@1 Sodelid araadl
d3 # WHAU FAT §l THAT & aq1E, faear
8 & OR 9 & aUT AU kyax AT SHISA!
X, dTdedl 43 Soaclad &l dler Tiger &
fAdecadd A9 &
Kooax /10 k..../100

3. Kuax/1000 4. 0

The energy gap and lattice constant of an
indirect band gap semiconductor are 1.875 eV
0.52 nm, respectively. For simplicity take the
dielectric constant of the material to be unity.
When 1t is excited by broadband radiation, an
electron initially in the valence band at k =0
makes a transition to the conduction band. The
wavevector of the electron in the conduction
band, in terms of the wavevector k., at the
edge of the Brillouin zone, after the transition
is closest to

L. Kmax/10 Kmax/100
3. Ky /1000 4. 0
dd @1 fadega arawar, der d&r fAggd

ama:ara'rammgs%% Gmﬁ?m'c?ra:r

Soigcld Hedcd did & Soldeld Hedcd &I
HT 70% ¢l 33 & "aAT A  dJd A
AFT TFR AT (1¢,) YT T8 # 3Ea
CHFFY THY (Tpg) BT HAIT 7¢y/Tag &



71.

12.

j 7/

73.

I. 0.44
3. 0.33

2. 1.50
4. 0.66

The electrical conductivity of copper is
approximately 95% of the electrical
conductivity of silver, while the electron
density in silver is approximately 70% of the
electron density in copper. In Drude’s model,

the approximate ratio 7¢,/7a, of the mean

collision time in copper (Tc,) to the mean
collision time in silver (7,) is

1. 0.44 2. 1.50
3.510:348 4. 0.66

(fega) ar&ar ¢ aur (f[9egq) 3swAddar
(QTI'HZET-I']?F)E & T Uiy & 3Hey HEAw
d¢d URAEF AT t =0 W p(r,0) = py (ST&T
po T 3) Bl 91 F THA T p(r,¢) AT
fear S §

l. poexp(— ﬁ:t)
1 ot
2. Zpo[l+exp (:)]

3. Pa -
[1~exp(Z)]

4. Po cosh ﬂ’:!"

The charge distribution inside a material of
conductivity o and permittivity € at initial
time t =0 is p(r,0) = py, a constant. At
subsequent times p(r, t) is given by

L
l. poexp(— Er;)

2. po(1 +exp(Z)]

3. Po .
[l-exp(-?t-)]

4. pgcosh ff—

faH & ®d & 232U & AT & o8 A
afg wfffFar & Aaq & T Fa I QF

ar a-&or ¥ afga Fa1 &

1. 570/58
3. Q/58

2. Q/57
4, 230/58
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73.

74.

74.

75S.

75.

[f in a spontaneous a-decay of 435U at rest, the
total energy released in the reaction is Q, then
the energy carried by the a-particle is

1. 57Q/58 2. Q/57
3. Q/58 4. 23Q/58
ar fFATAr & € 9T (pion) & AR

garT 3gfdd a1ff& a0 &1 Wy 140 fm gl
Ife 9Qiare T gTAT 140 MeV/e2 § T rho-
HATT &1 gSTATT 770 MeV/e?2 €, ar rho-HATAT

& g assRaaa sT wWHE §
1. 1.40 fm 2. 7.70 fm
3. 0.25 fm 4. 0.18 fm

The range of the nuclear force between two
nucleons due to the exchange of pions is 1.40

fm. If the mass of the pion is 140 MeV/c? and
the mass of the rho-meson is 770 MeV/c?, then
the range of the force due to exchange of rho-
Mesons 1S

[. 1.40 fm
3. 0.25 fm

2. 7.70 fm
4. 0.18 fm

Us IR X ddde Hedled(dT @il 3§
UFR AT AT E X > + - + 70, g &t
FEAeTde (54, 20,87) T U6 e gl X &

HBAFIA &7 WA 0SF [; &

1. 0 %>
3 4.

1/2
3/2

A baryon X decays by strong interaction as
X - +n + 7" where £¥ is a member of
the isotriplet (Z*,Z% £7). The third component
I; of the 1sospin of X 1s

1. 0 20122

3 1 4. 3/2



