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PHYSICAL SCIENCES
3:00 Hours TEST BOOKLET Maximum Marks: 200

Time :

INSTRUCTIONS

This Test Booklet contains seventy five (20 Part'A’+25 Part ‘B’ + 30 Part °C’) Multiple

Choice Questions (MCQs). You are required to answer a maximum of 15, 20 and 20-

questions from part ‘A’ ‘B’ and ‘C’ respectively. [f more than required number of
questions are answered, only first 15, 20, 20 questions in Parts ‘A’ ‘B’ and *C’
respectively, will be taken up for evaluation.

2.  OMR answer sheet has been provided separately. Before you start filling up your
particulars, please ensure that the booklet contains requisite number of pages and that
these are not torn or mutilated. If it is so, you may request the Invigilator to change the
booklet of the same code. Likewise, check the OMR answer sheet also. Sheets for rough
work have been appended to the test booklet.

3. Write your Roll No., Name and Serial Number of this Test Booklet on the OMR Answer
sheet in the space provided. Also put your signatures in the space earmarked.

4. You must darken the appropriate circles with a black ball pen related to Roll
Number, Subject Code, Booklet Code and Centre Code on the OMR answer sheet.

it is the sole responsibility of the candi ulo ollow the ins ns

iven on the Answer Sheet, fa i

bt b

Each question in Part *A’ carries 2 marks, Part ‘B’ 3.5 marks, Part ‘C’ § marks
reupmuly'lfhgamllhn negative marking @ 25% (Part 'A" 0.50 marks, Part 'B’ 0.875
marks and Part "C' 1.25 marks) for each wrong answer. .

6. Below each question in Part *A’, ‘B’ and ‘C’ four alternatives or responses are given.
Only one of these alternatives is the “correct” option to the question. You have to find,
for each question, the correct or the best answer.

7. Candidates found copying or resorting to any unfair means are liable to be disqualified
from this and future examinations.

8. Candidate should not write anything anywhere except on answer sheet or sheets for
rough work.

9.  Use of calculator is not permitted.

10. After the test is over, at the perforation point, tear the OMR answer sheet, hand
over the original OMR answer sheet to the invigilator and retain the carbonless
copy for your record.

11. Candidates who sit for the entire duration of the exam will only be permitted to carry
their Test booklet.
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HATT/PART-A

TF Sftary Ffieer # Sid deeaer FifoEr
#o ¥ qrgivas T 9T arar ) wqtaa G
% forg St it F1fi F ©F g aw wgwn
BT §1 NET gF 7% g

1. TrETafAE s &

2. argfes afa &

3. weEw fbar &

4. Frodia smaat & ofie srdor &

In a bacterial cell, a protein is synthesized at
random location in the cytoplasm. The protein
has to reach one pole of the cell for its
appropriate function. The protein reaches the
pole by

. chemical attraction

random movement

enzymatic action

attraction between opposite charges

B =

UF TgHET T @ F 1:2:3:4 F qqOE F
FAT-HAT AL F THET 8 22 14T 21 U Torf
FT HFA I AT F N F FHICIAT 6T 2l
;zih‘rwr ﬂ::prﬁﬁm%srﬁwra@ﬁg{v

3 70 4.90

A precious stone breaks into four pieces

having weights in the proponionllg2:3:4.
value of such a stone is proportie onal to

square of its weig rﬂ‘_ﬁis

mthevaluemcur%é%u '
1.0 2,30 |

3. 70

w'mﬁmaﬁﬁ@rmmsneme
fred e waa f ok a e o d

3z @ 2t a1 7 e ez T weelt ax i
# e T 7 A

1. 8 2. 24

3. 32 4. 60

Two runners starting together run on a
circular path taking 6 and 8 minutes,
respectively, to complete one round, How
many minutes later do they meet again for the
first time on the start line, assuming constant
spceds‘?

1. 2. 24

3. 32 4. 60
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fErenfdgt g Fam § wrer AFrET 37 Raoor
e rooft & wae &

Zoft Forrars a2

A 0.1

B 0.4

C 0.3

D 0.2
Fer o Farenfdar i =ymaw dwa gear | 82
1. 2 2. 4
3. 8 4.10

The distribution of grades secured by students
in a class is given in the table below.

Grade | Fraction of the
population
A 0.1
B 04
C 0.3
D 0.2

What is the least possible population of the
class?

1o 2 2. 4

3. 8 4.10

A HEAH xp, x5, %3 ... X9 AET FA F
ITHT S\ m Uget a1 TETar ¥ gE:
wfire 21 Fer # & e wer 22
1. Average (X1,X3 ... Xg, M) > m @47
Average (x3,X3,:..Xg)>m
2. Average (X, X3 ... Xg,m) < m TAT
Average (X3, X3,...Xg) <m
3. Average (X, X3 ... Xg, ) = m T4l
Average (X3, X3, ..Xg)>m
4. Average (X1,X3 ... Xg,m) < m 4T
Average (X,X3,..Xg)=Mm

The nine numbers x4, X;,%3..%9 , are in

ascending order. Their average m is strictly

greater than all the first eight numbers.

Which of the following is true?

1. Average (x4,X; ... Xg,m) > m and Average
(x3,X3, .. Xg) >m

2. Average (x,,X3 ... X, m) <m and Average
(x2, X3, ... Xg) <m

3. Average (x;, X5 ... Xg,m) = m and Average
(x3,%3,...X9) >m

4. Average (xq,X5 ... Xg,m) <m and Average
(X9, X3, .. Xg) =M
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=it & Ftw a7 B wfgensd, A, awe
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Which among the following diagrams
represents women, mothers, human beings?

©® i@

ﬁﬁﬁm@ﬁg

ﬁw#aﬁwmaﬁﬁw&ﬁ?

1. F99-1 98t § T FIA- [1 T9q &

2. FIF- 11 GE & UL FYA- 1 THAE

3. TAAY, F9A- | 9T 1, 79T ]

4. w1 Tar 11 gqaar [t 78 f
ST AFAL

A boy and a girl make the following
statements, of which at most one is correct:
The one in a white shirt says: “I am a girl”
(statcment -I)

The one in a blue shirt says: “I am a boy
(statement-IT)

Which of the following
inference?

is the correct

5-A-H

|. Statement-l is correct but statement-II is
incorrect

2. Statement-II is correct but statement-l is
incorrect

. Both the statements I and 11 are incorrect

4. The correctness of the statements | and
I cannot be ascertained.

Forer oy & Forerst e 2

[F=]

b5 7/ 2. 18
3. 19 2

How many quadrilaterals does the following
figure have?

1. 17 2. 18
3. 19 4. 20

T 12 ¥ s e, gy, ey fier Tr i
Fra-dte & uF v & T 7 o & st €1

7fX argfas 3 1% 1€ o, 9% 99 79
@AM aAfRIFE HdTFaa

sTfaEaT gt
1. 1/4 2. 1/12
3. 1/36 4. 1/55

12 balls, 3 each of the colours red, green, blue
and yellow are put in a box and mixed. If 3
balls are picked at random, without replace-
ment, the probability that all 3 balls are of the
same colour is

1. 1/4 2,
3. 1/36 4,

1/12
1755
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0. 7T =T F AU Fg SOrat A qray F g@ag ¥

o it g R =i 3 &) gt qdn g@Edt F

A A FE A Fmw G A g A, A A&

F19-7 et w71 e

1. WO FT AT FAT AAT GATRT AT ThHT
wzATY gt et smafdar aam anft

2. AT i FTeE g2ATH uF &t

3. T H¥ F0 F FTLT GATET AT ar

4. gateg [t 1 FOT FT FIOT AE & AHAT
i fF g g@izg g afea gt 8

Some aliens observe that roosters call before

sunrise every day. Having no other

information about roosters and sunrises,
which of the following inferences would NOT
be valid?

1. Rooster-call and sunrise may be
independent cyclic events with the same
periodicity

2. Both may be triggered by a common
cause

3. Rooster-call may be causing the sunrise

4, Sunrise cannot be the cause of rooster
call as the rooster-call precedes sunrise

¥9e7 5, 8 74T 12 e F z=at #1 I 50
=Y § Wt b et gt #it 3 59w
¥ gz 21 o e w7 & #9 Gt an

qreft Y UF F gEL qTF & HAfka HAT g
153 2. 4
3.5 4.7

Twenty-one litres.of water.in a tank is to be.

divided into thmé‘éqﬁl ﬁ'ts”iﬂngﬁﬂnb"’_ 8
and 12 litre ca mini

|X WSz UeHr, AT, AHT 997 e # ¥ 9
F UF G4 UF qRW 9¢ AT qv AR
UEET FAT HET ATy T AS AT aFA B, AT 0F
ATHT AT 7 A AT THA 21 A AT OF TR

[T 7 A A7 GHA af, a7 e F F w4 ad

2

| FEAR AT e TR 2

2. UFHT, TFT ¥ ATY AveT, AHT H FE TH
AAT ST AFAT &
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13.
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3. ffer, T F ATg uewT A FRT A @
FIE UF AAT AT GHAT
4. 7 qfew swaa §

Of four agents Alpha, Beta, Gamma and
Delta, three have to be sent together on a
mission, If Alpha and Beta cannot go
together, Beta and Gamma cannot go together
and Gamma and Delta cannot go together,
then which of the following holds?
1. Any three agents can be sent.
2. Alpha, Delta and any one out of Beta
and Gamma can be sent.
3. Beta, Gamma and any one out of Alpha
and Detlta can be sent.
4. The mission is impossible.

F AT ArFArHT gear o #F 2w w7 F
T FAEH AT F B HC AFE & R
faigeTe Y@ 9T FTH FOATE FT AT AT

TwaT g1 Tea A1 aviar gt (om’ #)

10cm <
10cmVA ///
40cm
7
% 7 |
e 4} CIYY ety
1. 8000 2. 1000
3, 4000 4, 6000

An open rectangular box is made by
excluding the four identical corners of a piece
of paper as shown in the diagram and folding
it along the dotted lines

10cm

mcm/é

40cm

40cm ——

The capacity of the box (in cm’) is
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1. 8000 2. 1000
3. 4000 4. 6000
e # & g 7 ufr e <t 22
250' 340' 430’ 520

L, 250 R
3. 4% | 4. 5%

Which of the following is the largest?
250’ 340' 430‘ 520

{025 2. 30
3. 430 4, 520

UF 487 B @1 & (0 98 9T =5@ar 2 %
e | e 9l AT de-se SifeEt 9w
St i e T s A i 2

Energy gained

(=]

,0 Energy spent

St ar =7 i 7E Tt 7 I 39 &6y

9T ATAHAW FOIT S|t

1. I% ¥ a1 AfYFaw §

2. AFHAAUF &

3.y fAg & s arelt ool Tawr @t aw
T =99t FL

4. 7% ¥ Ieaan g 7

A monkey climbs a tree to feat @Bﬁ%ﬂﬁn

amount of energy W{:ﬂ eating xguzts '

and the energy spen?g limbing on different
branches have a relationship shown in the

figure.

:
&
:

0,0 Energy spent

The ratio of energy gained to energy spent

will be the maximum

1. at a point where the slope of the curve is
the maximum

2. at a point where the slope of the curve is
unity

3. at a point on the curve where the tangent
passes through the origin

4. at the highest point on the curve

5-A-H
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TF 99 Ft #ars F g 10 & /79 9w 10

FA-3 T 7T e | we F W oAE ¥

fora e A o7 A= #4)

A. T & 9 A9 Aw1ew § Af¥w qur wiw
HTEG | T A0

B. 399 & Wi WA Wifeawr F HfUF q4r
9 ¥ FH EA

C. F9 & F9 UF AT 7767 F a1f4F grm

D. F9 & FH TH HIT ATEEHT 9T ZAT

TH | F-A7 T4 qfard: 78 37
1. BA4TC 2. ATaTC
3. BF4TD 4. A,CTATD

The length of a cylinder is measured 10 times,
yielding 10 distinct values. For this set of
values, consider the following statements.
A. Five of these values will lie above the
mean and five below it
B. Five of these values will lie above the
median and five below it
C. At least one value will lie above the mean
D. At least one value will lie at the median
Which of the statements are necessarily
correct?

I. Band C 2. Aand C
3. Band D 4. A,CandD
fRuga#® od=s,

£PAO = 40°,£PBQ = 30° T4T FTg] FI0
LAOB = 220°..

2. 80°
4. 110°

In the given circle, O is the centre, ZPAQ =
40° £PBQ = 30° and outer angle
£AOB = 220°.
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Then £AQB is

1. 70° 2. 80°
3. 60° 4. 110°
23t Ft uE e o v g

G,
A—> —_—

-

qret 27 Tt A B A ¥ B @gaT 81 8K Gy
AT G, FgrE & A w9 ¥ g ==
] F IqIT AT B T G, F g @A Hi
AT 10% & s&f® G, § 20%. T+ ¥ A
& B # & 3ga it wifywar grf

1. 10% 2. 20%

3. 28% 4. 30%

A canal system is shown in the figure

Sy
A—>

1

Water flows from A to B through two
channels. Gates G, and G, are operated
independently to regulate the flow. Probability
of G, to be open is 10% while that of G; is
20%. The probability.that water will flow
from A to B is .
1. 10%

3. 28%

2, 20%
4. %

HrerE c AT FOTS FT U w4 89 B w7 F

2T ATaT §1 FA-HA g A et wrdv g,
UF TFHC A qAL AR AT FOTH B HATE
e a9 § F92 7T FTOH H F4TE F A
# gat a7 SToEt

| - 2, 2t
3. mt 4, 2mt
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A long ream of paper of thickness t is rolled
tightly. As the roll becomes larger, the length
of the paper wrapped in one turn exceeds the
length in the previous turn by

U < 2.2t

3. mt 4. 2nt

Brear r arer ufiRy 7 &g 4 RS wwaw #
P Rgmed s i v PR A A F
Fatew fRafy & 9g= @ 7% e fer
fRerer awaT 81 sifaw gt 4P fratt Erfie

(O

final

initial
L. 2%
2. rJ(1 4 %)
3. rJ(4+n?)-
4. 2r/(1 + n?)

Point 4 on a wheel of radius » touches the
horizontal plane at point P. It rolls without
slipping, till point A is at the highest position
in the first turn. What is the final distance AP?

A

2

P
initial

final

2r

ry(1+ n?)
/(4 + %)
21\/ a+n?

g jfal | InX i
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HART/PART-B

TR A A IOm P IAE T IR
frf st gl ag F oo W@ 0.l m
ZF STaT g1 3R WA 6 ey Raw @iy a9
FATAT B, AT ML F THEAA 9K g T 5FE A,

& FT HEA TEATT AT AT
1. 10g 2. 50g
3. 100g 4. g

An- object is dropped on a cushion from a
height 10 m above it. On being hit, the

cushion is depressed by 0.1 m. Assuming that ~

the cushion provides a constant resistive
force, the deceleration of the object after
hitting the cushion, in terms of the
acceleration due to gravity g, is

1. 10g 2. 50g

3. 100g 4. g

UF ZA-2ae () Raw w, Fofra &0 & gm0

@ g1 TH IOt W9 9% AT T et e A
uF w07 Brear Y Rew § awee £ @7 g

T vy & wAAT B OTX UF SEAR W,
P e iy i de 5 $= 88 az@ o
Wr&—ﬁ%ﬂhﬁﬁ‘wmwm'w

Z7add

A turn-table is rotating with a constant
angular velocity wg. In the rotating frame
fixed to the turntable, a particle moves
radially outwards at a constant speed v,. The
acceleration of the particle in the r8 -
coordinates, as seen from an inertial frame,
the origin of which is at the centre of the
tumtable is
l. —rwif

2. 2rwgf + vowgl

3. rwff + 2vpwel

4. —rwdt + 2y,

2. 2rwit + vowyd
3. Tt + 2vyw,l

4. —rwif + 2vw,0
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AT gt T F =0 A U gearer war
# gftwar #dt &1 e % & oeefm
fads ¢ % ww & guw F amg iy
gfvada g 21 T 10 ArE 79§ T /e
AT BT STAT §, AT WA A

1. g=ft # aftwnr f w2 f B gl
&r s

. gt i T At At el g

et T FeATq FT FAT T3 FTOAT
gAT it uftwar & FEr ft Bear
sqfeafe wft

Assume that the earth revolves in a circular
orbit around the sun. Suppose the
gravitational constant G varies slowly as a
function of time. In particular, it decreases to
half its initial value in the course of one
million years. Then during this time the

1. radius of the earth’s orbit will increase

by a factor of two

2. total energy of the earth remains constant
3. orbital angular momentum of the earth
4

LS S ]

>

will increase
. radius of the earth’s orbit remains the
same -

2. TN m FT T F fwE V) =

24,

kx*, (k> 0) # us faw & afgwmr &1 wwx
t =09 g w07 9% sraeqr x = A ¥ goaw
AT FAm gl ThEaE vt F o s a=fy
FTA

1. A2 % woraandt 2

2. A7 ¥ wHTHITdY 2

3. A 9T i 7t e

4. gt 75f 2 (a7 sr=aafiyy 3)

A particle of mass m moves in one dimension
in the potential V(x) = kx*, (k > 0). At time
t = 0, the particle starts from rest at x = 4,
For bounded motion, the tlme period of its
motion is

1. proportional to A~1/2

2. proportional to A™1

3. independent of A

4. not well-defined (the system is chaotic)
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‘gt & For (‘WifF oA 7 afF) e o
T A 29 57 Fa & 2 3w Braa Fr
fau F ¥ sgey whafés s=Rarsmr g
(A « a 7TH)

:

& SITE 9 g Y e st e
Tt # Feaw ot s o

1. & Fife (AE7) ¥ = § 7@ smoft
2. ¢ Fife (3E7) ;i = 7 92 Skt
3. ¢ FIfe (3E7) Fit = § 7@ st
4. £ Fife (A=) it = & gz st

The infinite square-well potential of a particle
in a box of size a is modified as shown in the
figure below (assume A « a)

o0

The energy of
the ground
perturbation was added

1. increases by a term of order &
2. decreases by a term of order &
3. increases by a term of order &2
4, decreases by a term of order £2

ammqumﬁimW(@ﬁwﬂ‘)'

Rramare uF g7 g9 # @i & qav st

AR FOT qAAT B 9 F AT H UF

Fedq At fare aga di-fiy s 9% 3w
avg & 1t et & Fowd g wwa ot
gy gat saer & & w81 S wr
FOT I3 H FAT AT T 1 T AT A
9T FIT 5T For Ay § s g aww w7 A
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st # e 7 R man 8, a7 79 woredt
o< fr 3 w7 gem

1:[ ]cr *
-l (0] = -

| 3n?h? w2 h?
* Bmi? 8mlL?
k2 -
3. omert 4. 0

A quantum particle of mass m in one
dimension, confined to a rigid box as shown
in the figure, is in its ground state. An
infinitesimally thin wall is very slowly raised
to infinity at the centre of the box, in such a
way that the system remains in its ground
state at all times. Assuming that no energy is
lost in raising the wall, the work done on the
system when the wall is fully raised,
eventually separating the original box into two
compartments, is

ot o * aA o€
]
S 5
'
-L 0 I; -L (8] I
1 3InhE 1 2 e
" BmL? * gmi?
m2h?
3. e 4.0

FaOd —L<x< L, § #iffg =9 m
AT AR FOU F T FAT Pp(x) =
AL+x)(L—x) & & A THEEET

forei 21 F AT ST e & it s

2ml?
1
1. 0 : 2. "
3. L 4 L
2 278 i
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The wavefunction of a free particle of mass

m , constrained to move in the interval

—L=sx=< L, is Yy(x)=AL+x)(L—x),

where A is the normalization constant. The

probability that the particle will be found to
252

have the energy :m!;l.z is

1
L 01 _ 2; TE
3 ?J"'i' 4, ﬁ

A7 e 7 B=or 752 @ w1 7 39T e
) =zf(r) ¥, & r=(xyz) T W
Rafy afRer e for), r=|r| = v
81 af2 For 7 = Foftg F37 L g G L2 F
AT EAT FTRY

1. 2h2 2. 2
3. 4h? 4. %nz

A particle moving in a central potential is
described by a wavefunction Y(r) = zf(r)
where r = (x,y,2) is the position vector of
the particle and f(r) is a function of r =

|r|. If L is the total angular momentum of
the particle, the value of L? must be
1. 2n? 2. n?

3. 4h? 4, %h"'

FEANEIMAAT S E > OF FUOF @ &
Frerafia Ry & wfifa g 2

Wx) s

x4

ai .IB_
-V,

£

AR FTx = —0F x =0, T AT AT ET AT

AT I9F a0 WA & o e F s
HaY =g YT R €2

>
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Wix)
2. ‘ w\/
I
|
l 4 + X
: a b
W(x)
3. J\/WWNMW\NW
¢ E X
a b
W(x)
|
4. |
i .1 : X
i a [

29. A particle of mass m and energy E > 0, in

one dimension is scattered by the potential
shown below.

Vix) 4

a b
_vl

v

.Vz

If the particle was moving from x = —oo to
x = oo, which of the following graphs gives

. the best qualitative representation of the

wavefunction of this particle?

W(x)
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(x)
i
Don
|
|
|
| } ; X
a
W(x)
3. |
| :
¥ X
! a b
W(x)
|
|
4, |
|
1 ; x
a b

n-wEme ¥ Fafe agae spfa & 0w
Ty 91T T 9T A= w1 s o $w

# ofrd it g R 8 1 3R Rz e [ 39

A H F Ot & A I F F H AGHG A
&1 gfTor g
L tan () )

Ta— W i
Consider a planar W‘ire"fbcp'!'&s ‘an n -sided

regular polygon, in which R is the distance

from the centre to a vertex. If a steady current -

I flows through the wire, the magnitude of the
magnetic field at the centre of the loop is

1. H"Ism (T) 2. -mn sm( )
3. 4% tan (%) 4. L% (%) |

5-A-H
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31. a@r 39t 0.5 pm T9T UF AN AATH ATAT AT

31.

32.

HgFq quaed B q@dm a3 z-Rar |
s &7 & gftg & qary = 099 W At
£1 I% T giRer k, 747 k, FEmEmrw 2

b

ky

.
=
"~

afe For 9 FT AW 30° g, qAW UT aA
=nfawor REm ¥ o s (Bh)-siaas

I. 1.0 pm 2. 0.29 pm
3. 0.58 um 4. 0.5 pm

Two coherent plane electromagnetic waves of
wavelength 0.5 pm (both have the same
amplitude and are linearly polarized along the

~ z-direction) fall on the y = 0 plane. Their

wave vectors kyand kj are as shown in the

X

If the angle @ is 30°, the fringe spacing of the
interference pattern produced on the plane is

1. 1.0 ym 2. 0.29 pm

3. 0.58 um 4. 0.5 pm

&Y FHiT gLrdeE wregEt H smafis F o
e & & %= a7 Bser ot ofwfim sfay
T8 & (Fer & 7 simofe ¥ oo st
THTE AR TAT o UH j, FH: HAZ AT TH
T 997ed 21) :

lLAX(D —D) =0

2. Ax (H— Hy) = s
3.0-(By—Dy))=o0

4. fi-(B—B)= 0




32.

a3.

33.

34.

34,

Which of the following is not a correct
boundary condition at an interface between
two homogeneous dielectric media? (In the
following 7i is a unit vector normal to the
interface, o and j¢ are the surface charge and
current densities, respectively.)

. Ax(Dy—=D)=0

2. Aix (H— )= js

3. A-(Dy—Dy) =0

4. (B~ B)= 0

HTAF FTATT AT 9T vF-efia fFaw &fas
wreaw 1 Aeadfiaar dav g
4!:'0 0 0
(0 4, O ),ﬁgisuwglm
0 0 gfo

- Areaw # y-Fean & =@ ot x -Rar F gfew

gHaey e e g f ain g2
(7T & =7 T Y T FEAT by F 0= H) B
1. 4k, 2. 2k,

3. 9k, 4. 3k,

The permittivity tensor of a uniaxial anisotr-
opic medium, in the standard Cartesian basis,

4£q 0 0
is ( 0 45 O ), where & is a constant.
\ND 0 9g

The wave number of an electromagnetic planc
wave pola.rlzed along the x -dlrecnon, and

F-Fd’r3>£3maq;gA%:maaﬂ%¢ﬁ'ﬁaﬂT
=9 mﬁ E o %’ Ag)':!'f, (751-@'
i,j = 1,2,3)1 A% saf=afoeE = g

1. (7,7,0) 2. (7.4,3)
3. (14,0, 0) 4. (—15-3;1?)

The elements of a 3 X 3 matrix A are the
products of its row and column indices
Aij = ij (where i,j = 1,2,3). The
eigenvalues of 4 are

1. (7,7,0) 2. (7,4,3)
3. (14,0, 0) 4, (—15335’1533‘-)

5-AH
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35.

35.

36.

36.

frer aftgg & Rl 93 D ¥ sEOEw
(zezR) 2 &Y wifdwar p @ F=EE
(F=Fe) B i wiiwaT (1-p) 2

4. (-p) (1 -pY

In the following circuit, each device D may be
an insulator with probability p, or a conductor
with probability (1 — p).

The probability that a non-zero current flows
through the circuit is

\

400 -p) (1 -p%)

gfaftar sfRdw y(x = 1) = 0 F 919 9%
aftmery 24 (1+x)y = e
mgﬂ@'rrr

i {1-1) —x
=

2. —{x_zne“

2%

(i=-x) .~

x2 e

4. (x—1)%*

a
.

The solution of the differential equation
x 2+ (1+x)y=e* with the boundary
condition y(x = 1) =0, is
I_- (x"i)e—x

X
7. (x-;l) =

x



37.

37.

38.

38.

(1-x) _—
.

4, (x—1)%*

IO Sﬁcosﬂ WW@TIT

1. 41/3 2. 21/3
3w 4. n/3

The value of the definite integral [’ -4 is

1. 4m/3 2. 2m/3
3. m 4. n/3

A 1023 &srey Fort & et # g F7 20
gerez saerat #§ 4 Bt # off @ wwar 2
staor ueeift &1 sfigaw a1 38F aHan
g

1. 20kg

2. 3kg

3. 10 (In 2)kg

4. 20 (In 2)kg

In a system comprising of approximately 10%*
distinguishable particles, each particle may
occupy any of 20 distinct states. The
maximum value of the entropy per particle is
nearest to

1. 20kg

2. 3kg

3. 10 (ln 2) ka

4. 20(In2)kp

T
i
5 8
=¥
\T’
0
Vx

5-A-H
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ATy
- ,,i |
e ] LA
2 é /f\,&il |"f“‘\
& /) U/ \\T:
\ i S
=t N
0
Vx
[ A |
% | Y
3. ﬁ-i / ‘\\
| ) | TI" l—: |
. . 4
Vy
4,
—~
I
[
&
39, Consider a classical gas in thermal

equilibrium at temperatures T; and T, where
T, <T, . Which of the following graphs
correctly represents the qualitative behaviour
of the probability density function of the x-
component of the velocity?

Ty

1.

P(Vx)

P(Vx)
&\
,_,;_{:f/g
o
——
@]




40.

41.

41.

| Y |
i | 1~ " |
3. | & i (/ \\ |
; L Iz |
L oA i, 8 J
- /\
4| & \
S / \
/AN
0
Vx

aredt f it srawar wEOT pV = RT 21
g FH aroETl W Baw gEe § e

TET : 151’
I‘I VBT

1. 1/T* % &9 # srqurd g
2. 1T % =9 H AT 2

3. T % &9 # R grm
4. ATIHTA T FAAATIET 2T

The equation of state of an ideal gas is
pV =RT . At very low temperatures, the
volume expansion coefficient -:;% at constant

pressure
1. diverges as 1/?‘?

2. divergesas 1/ |
3. vanishesas T\ |
4. is independent of the temperature

FofaRe v fefir a3fE d9s =1
el H=1p? + ax* &, SR A> 0T
fai® ) 0/ N w=EA  DE ¥ dug A

fafarss o gnft
1. 3Nkg/2 2. 3Nkg/4
3. Nkg 4. Nkg/2

The Hamiltonian of a classical nonlinear one
. S » b 1
dimensional oscillator is H = ;n—pz + Ax*,

where A > 0 is a constant. The specific heat
of a collection of N independent such
oscillators is
. 3Nkg/2
3. Nk

2. 3Nkg/4
4. Nkg/2

5-A-H
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42,

42.

43.

TF §4A AF FT ITANT FF [eedld =007
g ¥ WA F wANT #, qreF f Fq=GrE aw
argfy #r A7 "dF SF qF wrar Wrar &
FERIAST F ITANT & g F AT F AL v
afafiaar §g #HW 9.82147 m/s® Far
0.02357 m/s’ en A & & &7 a7
EfE w7 & Faifa o s s a0
qaH BT aw 2

1. 9.82 + 0.02 m/s’

2. 9.8215 + 0.02 m/s®

3. 9.82147 + 0.02357 m/s*
4. 9.82 +0.02357 m/s®

In an experiment to measure the acceleration
due to gravity g using a simple pendulum, the
length and time period of the pendulum are
measured to three significant figures. The
mean value of g and the uncertainty §g of the
measurements are then' estimated using a
calculator from a large number of
measurements and found to be 9.82147 m/s?
and 0.02357 m/s’, respectively. Which of the
following is the most accurate way of
presenting the experimentally determined
value of g?

1. 9.82 + 0.02 m/s’

2. 9.8215 +0.02 m/s’

3. 9.82147 + 0.02357 m/s’

4. 9.82 + 0.02357 m/s’

e Remgam 10 § o 9w R
garadt (ac) Baer swmar wan wfde §
a7 g€ aftn grft

< ford ol
SEVARY,

L 125W
3.25W

2.9W
4, 215W



43.

44,

An ac signal of the type as shown in the
figure, is applied across a resistor R = 1(}.

The power dissipated across the resistor is
1. 125W 2.9W
3.25W 4. 215 W

TF npn et deew fAwes B 8@
e Rergae sETger 21

20V .

R,=80kQY

—AAA

-

afX sfrdvers R, 1 afRr ¥ g ¥ At e

wzﬁwvgwmwm\%_..-
{Hm@ﬁ = B
. Vg TV TS 78 STIOL
2 vsmvca’rﬁﬁmq?r
3. Vg 9T SEfH V, 98 FTE
4. Vp F270 Saf V9 Sraam

An npn-transisto® is connected in a voltage
divider configuration as shown in the figure
below.

20V

R,=80k(2 =

R;ﬂzm :

5-A-H

45.

45,

If the resistor R, is disconnected, the voltages
V at the base and V, at the collector change
as follows.

1. both Vg and V. increase

2. both Vg and Vc decrease

3. Vy decreases, but V increases

4. Vg increases, but V. decreases

e g afvgg & v+ fefw 17+

AfX Y =AB+CD & a1 BT G, 9T G, #T
Faar: Fearga & ger g
1. OR 4T NAND

2. NOR @91 OR

3. .AND @41 NAND

4. NAND @91 OR

Let Y denote the output in the following
logical circuit.

A

B o—

c

D
If Y = AB + CD, the gates G, and G, must,
respectively, be

OR and NAND
NOR and OR
AND and NAND
NAND and OR

L b —
e 'm o e




46.

46.

HIT/PART-C

AATerE T 0.5 F FiF #1 R B #1 3w
AT I § AT @1 1 F O F 5w avE
ZAT FT AT 2 2 (6 S g9/ §7 9T
frage s A= h W RE(FIO0<h<R)
e 5T Zama g2t 9 §) e = I @A
?ﬂﬁﬁa‘?ﬂ'ﬂfﬂmﬁﬂﬂe—msﬂo+

icos3 ﬂg)aﬁ'@"mﬂﬂ R % afdia 21

FATT E2TH F & 9T Fid U FALC T AT AT

!‘am'ﬁ h qti?rﬁmTéﬂﬁ

1L

l-ﬂl

E
L0
2210
« 3300

gravity 0.5 floats on water. The cork is pushed
down so that its centre of mass is at a distance
h (where 0 < h < R) below the surface of
water, and then released. The volume of the

part of the cork above water level is mR? G -
cos by + %t::os3 80), where 6 is the angle as
shown in the figure.

5-A-H
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- 47.

; Y
mzg
A solid spherical cork \ (mi+Z2)r,

47.

At the moment of release, the dependence of
the upward force on the cork on h is

L=l

2 20 E)

A
S

TR m; TATm, F T UF FqAE-22

2 ¥aTs F uTh ¥ 9@ g £, Sy A9 Fhw
2l

4.

Cb—ru—'. e

gvl.m‘1

HHA 9L TET ZHA my a1t w0 B g
TAT BIOAF F{AT L F A9 Fearw < g@ar gl
rer & Bty RearaT e « nfFr 9w,
zaar Bl F3ais r, ¥ 25-FE Sem 53

AT gl &1 it Argiy gei
7?“39
(my+my)rg
’ 3mag
* (my+ma)rg

Two particles of masses m; and m, are
connected by a massless thread of length £ as
shown in figure below.

/’\m
*r @

gl.mz

The particle of mass m; on the plane
undergoes a circular motion with radius 7y
and angular momentum L. When a small
radial displacement € (where € K1y ) is
applied, its radial coordinate is found to



49.

The frequency of the

Tmag
2 J(mﬂlz)rc

(my +m)r

oscillate about 7y .
oscillations is

5 ety

=l wor ¥ Rderis x =1 9wg F ary ofeds
FTHA THIFCT

d*x ,d%x

e T T,
Tt 2005+ (2 - A)x =0

Fafmgiaflk o> A8 arso

1. saa: go &g 9T s 5% S

2. saa: FEH (Jx| - oo) Ft 3T sTTAT

3. g s B v son

4. siqa: g 0/4A o1 —0/A W T =
ST

The time evolution of a coordinate x of a

particle is described by the equation
P 22Xy @f —atx=0
'&—t';'i‘ at 2+( Jx =

For {1 > A, the particle will

1. eventually come to rest at the origin

2. eventually drift to infinity (Jx| = o)

3. oscillate about the origin

4. eventually come to rest at /A4 or —{1/A

mﬁm%mmwgwﬁﬂnzﬁ-{-
alx|" &, ET @ T4T r GATHS RATHRI n

a2 it ¥ Rrg n-at s sl £, $ R

s D .
3. nll(r-&z) 4. n]:r[(r-l»l)

The Hamiltonian of a quantum particle of
mmisﬂ=£—+alxl'.whueaalﬂrm

msiﬁwmmmgyﬁofthcn“‘
level, for large n, depends on n as

1. n* 2 -t

3. pM+2) 4. nZlee2)

AT @ wHiolT Fror g AT Aifs adr A J

sawlt  wElw ofee ‘(;;n=
[Zi(21 + 1)ePising, P(cosO)|” & ol

ptrafys g § & Reaw s

5-A-H

" SIBCRIENS—SAH—2A
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Y -

FreareT s-aar % g 5, a9 p-aiw ¥ g

8; &, Tl & = §o/2 1 I Fe Rwart
#t aga T 2 F For IFET I A e A
FaHt GRET FT LATH A cos 8 F WA
¥ e g
1.0 Z 21 _
3. —2cos? 8, 4. Zcos’S,
In the partial wave expansion, the differential
scattering cross-section is given by

d(m S IZ(:H 1)e® sin 5, P.(msa)lz

where @ is the scattering angle. For a certain
neutron-nucleus scattering, it is found that the
two lowest phase shifts §, and §; correspon-
ding to s-wave and p -wave, respectively,
satisfy §; = §p/2. Assuming that the other
phase shifts are negligibly small, the differen-
tial cross-section reaches its minimum for

cos 6 equal to
1.0 2. #1
3. ——mszdx 4. §ms25,

wafda, waww-d2a =T m w0
MFEF ﬁ‘ﬁV(x,y,z)=%k(x’ +y2 +2%)
¥ 2, gl k v grers Raws 3 a9

=51 91 43919 &7 B = B,k (331 B, Ratis
?) witw $ awg s Ray smar §i e

| 2t €1 gl safm st Rt gere

5L

S9! Fraears F g2
1.5 2. 4

3.2 4.1
Achnged,spm—lespuudeof-smns
subjected to an aftractive potential
V(xy,z)—-k(.tz+yz+z"’) where k is a
posiﬁvcmﬂwuputmbﬂiminthc
form of a weak magnetic field B = Bok
(where B, is a constant) is switched on. Into
split?

5 2.4
2 4. 1

Ll
v 8




52. el v ¥z m F AR AW

yarer vEu & fR@{we v) =Ze /R F
aftiq By s a%ar €, 921 a 997 R wATE
adis &1 3% swardt For $ atar s koFar
sfvis o7 26 & 9 aiF affrweT sy O
FaFe g af e g

| m?a’R*
' 4R*(1+k2R?sin? §)

m?a’Rr*

h*(2k2R% +sin? 6)?
2m*a®Rr*

h*(2kZR? +sin226 )
am?a®R*

h*(14+4k2R25in2 6 )2

2.

3

4,

. The elastic scattering of a charged particle of
mass m off an atom can be approximated by
the potential V(r) = Ze~"/R, where a and R
are positive constants. If the wave number of
the incoming particle is k and the scattering
angle is 20, the differential cross-section in
the Born approximation is

m2a?R*
T 4h*(1+k2R%sin? @)

m?a?R*
" h*(2k2RZ+sin? §)2

2ma?Rr*
" K*(2k*R?+sin?26 )

2

3

4 4m*a’r*
E - : - -
R (1+4k7R? 5in? 6 )2 e NS ) 4 "r'E
— | I I

W&l @ T4 § wrws fRadiw # R aar
HEQT 9T GTAAT A TAT HYE AT OF AT

i Eawd
1.3§

1 |a 1 |a
3.;J; 4.;-8—

. The wave number k and the angular
frequency w of a wave are related by the
dispersion relation w? = ak + k3, where a
and B are positive constants. The wave
number for which the phase velocity equals
the group velocity, is

5-A-H
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55.

a o
1.33 2.;
1 |a 1 |a
3348 43z

wF o wecfiy Juw A Rl O § &
&% E=(a,00) @41 JaHg &% B=
(@,0,2a) AT9AT &, ST&T a U RATF R A F
arder Bz 3 ¥ w9 g0 uF w7 ey
% B ¥F WU ¥ AGEE’ = (EL, a,0) 4T
B'=(a,By,a). @@ c=1 THA ¥ E, a4

By, % W i w9
l. —2ad49Ta 2. 2ad9T-a
3. @aT4T —2a 4, —a 4T 2a

An inertial observer A at rest measures the
electric and magnetic field E = (a,0,0) and
B = (a,0,2a) in a region, where @ is a
constant. Another inertial observer B, moving
with a constant velocity with respect to A,
measures the ficlds as E' = (EL, a,0) and
B' = (@,By,@). Then, in units ¢ = 1, E, and
Bj, are given, respectively, by

l. =2¢and a 2. 2aand —a
3. aand —2a 4. —aand 2a

uF {37 smde 997 37 fe 7 g xR
¥ % urg f AR qrET F wwiaw iy
Tga ez & s wr & (P 24

Be

® metal

iy ft Rem & Rt a7 g A
R S aait w7 r s 2
1. %,/1-52 2. Lf1-p2

3. LBJ1 -2 4. L

S/0SCRIE/9—5AH—28
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57.

A point charge is moving with a uniform
velocity fc along the positive x-direction,
parallel to and very close to a corrugated
metal sheet (see the figure below).

The wavelength of the electromagnetic
radiation received by an observer along the
direction of motion is

.%Jl—ﬂz 2. LJi—-p?
3. LBJ1— B2 & T

gfy gfiFr  x = 2sinx ¥ GATHF HA
W%ﬁqwmwﬁ%ﬁa‘r

; 3 _ 2xp—2(sin xp+xn cOSXp )
n4L = 1-2cosxy
2(sin xp—xp COS Xp)
2. Xp41 = 1—2 cosxy

x5 =142(c0Ss Xp—Xp 5in Xn )
Xn—2sinxn

3. Xp41 =

g o x5 —1-2(cos xn +sin Xn)
* *nel T Xn—2sinx,

If the Newton-Raphson method is used to find
the positive root of the equation x = 2sinx,
the iteration equation is :

) zxn»z(siﬁth v -

L. Xny1 = —Sﬁﬂiﬁ o

(sInx,.$ cns'ﬁ') .

1-2cosxy

3. x __ xE—1+2(cos xp—Xp Sin Xy, )
[ “j"l- Xp—2sinx,

2. Xp41 =

xf—1-2(cosxp+sinx, )
Xn=2sin x5

TR % AEdl ardE F7 A gHEr
F+w?x=AcosOt g, gl A Rads 2
IR Q= T, FE g famw =
AT FT JrATH

1. aftfore 7 & dqea &t 9mar g

2. WUT ¥ 9T t F FATEC qEAT

4 Xp4 =

5-A-H.
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57.

3. |HY % 919 O 4T ST F q@ar g
4. H9Y % 9T I GiarH €Y F aga1 8

The equation of motion of a forced simple
harmonic oscillator is ¥ + w®x = Acost,
where A is a constant. At resonance (1 = w,
the amplitude of oscillations at large times

1. saturates to a finite value

increases with time as Vit

increases linearly with time

increases exponentially with time

o

(3) war (3) & srvafa s & fel
w4 # g (2 0) % R &
%(i)w%(}l)&mﬁamﬁ A
FT ey ®9 A ww g

LG 2 2 (5 )
2G) o 4G

The operator A has a matrix representation
G ; in the basis spanned by ([1)) and (‘D
In another basis spanned by —= (1) and
%(_11), the matrix representation of A is

G 2 2 (o 5
3 (o 1) «Q 9

I xb(x), TE 8(x) Row T
T4 &, A @1 A artas g -
THTHAAT FeAA1 9C 97 g1 U0 F dF5F
ke G 1
1. -8(x) 2. §(x)

3% 4.0

The operator x5-8(x), where 5(x) is the
Dirac delta function, acts on the space of real-
valued square-integrable functions on the real

line. This operator is equivalent to
1. -8(x) 2. 8(x)
< 4.0
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61.

61.

nifdwar 1/4 ¥ sy 3 g o =z @

& @ www nidwar3/s ¥ TF AT A

T w=ar {1 N IO F T2 TEeT T
w= RegreT g
zqg

1. AYN
3N
% AJ'.—

3.4E

At each time step, a random walker in one-
dimension either remains at the same point
with probability 7, or moves by a distance A to
the right or left with probabilities 3/8 each.
After N time steps, its root mean squared

displacement is
9N
= 4,]‘{5

1. AVN
& sl By s, S, awr s, F 3w o=
+1FT AT § HFAT P ITET fEeAT

H=—J (5,5, + 5;53) —hS; %, S@ijaurh
AT RuTE {1 AT T = 1/(kgf) T
ATATEEAT H S, FT AT

1. tanh3(8))

2. tanh(Bh) tanh®(8))

3. sinh(Bh) sinh2(8))

4.0

The Hamiltonian' o‘f%ﬁﬁy s@ 3;,5’2
and S, mchtaklrgf:%w, _
H = —] (5,5, + 8353) = MSyzmi
are positive constants. The mean

value of 53 in equilibirium at a temperature
T =1/(kgB), is

1. tanh3(8))

2. tanh(Bh) tanh?(8))

3. sinh(Bh) sinh?(])

4.0

- T m F T A e ot f g

ﬁfF=-:;amz—%bm‘+§mﬁ 3 TEa
Td b g Radiw f1a F Raw @ gn
b ¥ 3 wifas W BEd I 9@ wF w7
A 994 F AT 9T 9T FAGH 21, T2
g

1. J/10a/3 2. /162/3
3. 2Va ' e x

The free energy of a magnetic system, as a
function of . its magnetisation m, is F =
%m’-—%bm‘-l— %m‘, where @ and b are
positive constants. At a fixed value of a, the
critical value of b,above which the minimum
of F will be at a non-zero value of magneti-
sation, is

10a/3 2. J16a/3

3.2 4. B a
3 3

. ¥oaw fAerzw ¥ A sife-dq (op-amp) 7%

i ao-aees afiads ooy ¥ fAay

ot A sfdamar #i dar @ iRy

1. e e wfRamr gt o= fefn
gid=mar

2. fer Pder wiRamar oo s Bl
gfdarar

3. 359 A3 sftEmar aur 3=3 i
wit=maT

4. 3=9 3w sfdarar aar fe fnfy
i

. For optimal performance of an op-amp based

current-to-voltage converter circuit, the input

and output impedance should be
. low input impedance and high output
impedance

2. low input impedance and low output
impedance

3. high input impedance and high output
impedance

4. high input impedance and low output
impedance

. ETATE JWETT F

1 = xT%e %a/*8T (exp(eV [kgT) — 1) &
sf¥=rT 533 €, 95 E, wiumwswrds
ST 3, V =arE 9T 2 are Frezar O 2,
T 9 A1 F SEITH 19 F< @ 41 57
ATIHTT § UF o 797 « fRadis S erfe =t
e aftay F sefir d3=s ¥ =0 & s
T 2
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Ot

——

a2 T % ww ¥ R wed deedie W
IYANT FTH VAT AT S arAreear VAT H
qrg g A gfEdy 1 wEd 89S

af¥seT avia 7z g (R a T b RaTi®

Q)
l.aT2+b 2. aT+b
3. aT*+b 4. aT +bT?

The forward diode current is given by
I = xT%e Ea/*eT (exp(eV /kgT) — 1), where
E, is the band gap of the semiconductor, V is
the voltage drop across the diode, T is the
temperature of the diode operating near room
temperature and, o and k are constants. A
diode is used as a thermal sensor in the circuit

shown below. I |

If V is measured using an ideal voltmeter to
estimate T, the variation of the voltage V as a
function of T is best approximated by (in.the
following a and b are constants) ¥

1. aT>+b : 2. alT+b

3. aT>+b o B 4] af+ bF
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. 66.

3. &¢ yrew freex

4. ¥v selftre et

. A circuit constructed using op-amp, resistor

R; =1 kQ and capacitors C; =1 pF  and
C, = 0.1 pF, is shown in the figure below.
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This circuit will act as a
1. high pass filter

2. low pass filter

3. band pass filter

4, band reject filter

STF RawiE a, It BCC (Fro#fed &9
dr=e) few o gdtg-feeaw sfadt &
gt

1. ag 2. 3a,/2
3, ﬁao 4. \/-2—0.0

66. The third-nearest neighbour distance in a BCC

67.

(Body centered cubic) crystal with lattice
constant ay is

1. a 2. 3ay/2
3. ’\’500 4. ﬁaa
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67.

A bound electron and hole pair interacting via
Coulomb interaction in a semiconductor is
called an exciton. The effective masses of an
electron and a hole are about 0.1m, and
0.5m, respectively, where m, is the rest mass
of the electron. The dielectric constant of the
semiconductor is 10. Assuming that the
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energy levels of the excitons are hydrogen-
like, the binding energy of an exciton (in units
of the Rydberg constant) is closest to
1.2x1073 2010

3. 8x10°* 4. 3x 1073
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2_ sin? (59)
k242 2
Consider an array of atoms in one dimension

with an ensemble averaged periodic_density
distribution as shown in the figure.
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If k is the wave number and S(k, A) denotes
the Fourier transform of the density-density
correlation function, the ratio S(k,A)/S(k, 0)
is
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70.

Froftr d3 HIEAT (] = 2,/; = 1) 41901 UF
fesmafer s gfaw st &9 (5, = 12)
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& F1 srfear Znft
1. 2/5 2. 2/3
3. 1/5 4. 1/3

A doubly charged ion in the angular
momentum state (/ = 2, /3 = 1) meets a gas
of polarized electrons (S; = 1/2) and gets
neutralized. If the orbital angular momentum
transferred in the process is zero, the
probability that the neutral atom is in the
U =2, ]3 = 2) state is
1. 2/5

3. 1/5

2. 2/3
4. 1/3

grEgro i) & smeawamgs B 71 ware
a5 A a% #ifia 81 FufitT araraer §
FERT-TTHT g g siftsaw argam

% THET s-TET AT g, T2 8
1. 500 K 2. 100K
A 4., | mK

The range of the inter-atomic potential in
gaseous hydrogen is approximately 5 A. In
thermal  equilibrium, the  maximum
temperature for which the atom-atom
scattering is dominantly s-wave, is

1, 500K 2. 100K
3L 4. 1 mK
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3. 48

2. 12B
4. 8B

The energy levels corresponding to the
rotational motion of a molecule are E; =
BJ(J + 1) em™ where J = 0,1,2,..and B is a
constant. Pure rotational Raman transitions
follow the selection rule AJ = 0,4+2. When
the molecule is irradiated, the separation
between the closest Stokes and anti-Stokes
lines (in cm™) is
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1. 68 2. 12B
3. 4B 4. 8B

632.8 nm 9T IHSTd FX W He-Ne a®T #if
f2#r 35 cm F g o @ T Y o F
T &1 R Fw qfEw F % I =T 13
GHz wfew &= Rrer ¥ st & Y qfewT &

FIAT g A2 fit e grft
k1 %2
3.3 4. 4

The cavity of a He-Ne laser emitting at 632.8
nm, consists of two mirrors separated by a
distance of 35 cm. If the oscillations in the
laser cavity occur at frequencies within the
gain bandwidth of 1.3 GHz, the number of
longitudinal modes allowed in the cavity is
o Pl A

3.3 4, 4
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An excited state of a §Be nucleus decays into
two a-particles which are in a spin-parity 0*
state. If the mean life-time of t
10722 5, the spin- f the.
the nucleus is :
1. 2%
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74.

74.

=

75.

( For ROUGH WORK |

5-A-H

AT v, TAT TR e~ Y TATES
weioiA, safq v, +e” - v, + e YRR #7
e B 3t = ’

%fo @*x (Pe )y hy, (0) (P, (X)¥uihe (X))
¥ Fuiw ®wg & Iufafia wfEwar &1
oftes g 9g dgfa-$ #f Fwi £ W A=
w1 A w4
1. 1/E2 2. E?
3. E 4. VE

The elastic scattering of a neutrinoe v, by an
electron e™, i.e. the reaction v, + e~ = v, + €7,
can be described by the interaction Hamiltonian
h:'llm = 3 y

-ﬁcﬁ‘f dix (‘1’.(1)}'“'l'v.(x))('l’v,(x)ry%(x))

The cross-section of the above process
depends on the centre of mass energy E. as

1. 1/E? 2. B>

3. E 4. VE

qop, s>t +n, 0 sy +y.u e +
Vv, ¥ B amer sfaaae 1, 1, 797

Ty & A1 3 Fre Ay dge F6H
L1 <7, <714 2, 1, <7 <7y

The mean life-time of the following decays:
po—=nt+n sy +ty,um 2+, +
Vjs @re ¥, .t and 7, , respectively. They
satisfy.

It <1, <7, 2. 7, <7 <7y
SRR< 1 <, 4. T, <1, <17
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