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Sr.  Client Question
No. 1D

PREVIEW QUESTION BANK(Dual)

Question Body and Alternatives Marks Negative

Marks
Objective Question
1 705001 2.0 0.50
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Objective Question
2 705002 2.0 0.50

Suppose that the increase in a population can be modelled as

(@)= "%

where N is the size of the population, K is the carrying capacity, r is the per
capita growth rate and t is time. Which of the following statements is correct?

P QI N =

When N ~ 0, the change in population N is nearly exponential.
When N = K, the population goes extinct as dN/dt goes to zero.
When N ~ 0, the population growth dN /dt is maximum.

When N ~ K /4, the population growth dN/dt is maximum.
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Objective Question

705003

1 o foeft SieieeaT & gfE ot

@) - 5

& wicraft febam ST\ &, forgd N Seve &1 gRAg 2, K awor eprar 8, r ufd afs gfg ) 8
3R t T 21 foRRad ¥ & B AT He Fal 22

1. SN = 0, sweEn N $ afg e andidia )
2. a4 N = K, S fqed 8 St @ S-S dN /d it 77 Y oRE ST &1
3. e N = 0,5+w@rgig dN /dt sfead g
4. e N ~ K/4 s=wengig dN /dt st
1
2
3

2.0
A rectangular tray of 30 cm = 60 cm size is used for baking circular biscuits. The

diameter of each biscuit is 3 cm before baking, which increases by 10% on
baking. What is the maximum number of biscuits that can be baked in the tray
such that the base of each biscuit is in contact with the tray?

1. 171
2. 162
3. 180
4. 200

19 30 cm x 60 cm @ T FRIATBR ¢ PT IHIT JeTpR fAgpe A 7 fbam 7T 81 e 3 g Hdeh
fSege P12 3 cm &, S G+ @ 10% 9 ST 81 YD fIvge Pl R ¢ $ GUD | 8T AaeTd
B AN A AP T TP+ dlel [IFge B ATerpa T et 82

1. 171
2. 162
3. 180
4. 200
ALy

1
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Objective Question

4 705004
In how many distinct ways can 128 identical marbles be arranged in a complete

rectangular grid (disregarding the orientation of the grid)?

1. 7
9. 5
3. 5
4. 4

fercrT fafarse Jiral 1 128 tesy gl $ to QuiaaT AR B (U & iy 61 Sqarav)
H aferd T ol Hehdl 872

BWN -
S~ o~

Objective Question

5 705005
How many three-digit numbers exist whose first and last digits add up to 97
1. 90
2. 81
3. 80
4, 72

=Y et Y foberit Tt & T & yget 3fR 3ife afepi abr oire 9 22
90
81
80
{2

e e
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Objective Question
6 705006 _ :
Among A, B, C, D, E and F, D is taller than B but shorter than F. E is taller than

B, but shorter than C. B is not the shortest of all. Then A is

1.  the shortest of all.
2. the tallest of all.
3. taller than E, but shorter than C.
4. taller than C, but shorter than F.
A,B,C,D,E3RFSIEIEHD, BAdare g F & [FMT21 E, B ¥ &fam & fbg C 3 fomT 81 378
q B |9 37T €T 81 79 g 7 A
1. 999 AT
2.  gEg el
3.  EWCErE, figc M
4. CYUdrs, fbgFafemral
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Objective Question

L Areas and populations of four states $1, 52, S3 and S4 are shown.

Area in thousand square km Populationin million

400 150

300 100

200 I I
50

100 I

. i1 0 = . .
s1 s2 s3 s4 s1 52 53 s4

Their arrangement in decreasing order of population density would be

1. 54,83, 51,82

2. 81,82, 83, 54

3. ©&4,81,83,82

4. 82,51,83, 64



IR ST S1, S2, S3 3R S4 P el 3R FTIEEIT B o § e9fm 17 2

Area in thousand square km Populationin million
400 150
se0 100
200
100 I . %0 I
0 B |, [
51 52 53 S4 S1 S2 S3 sS4
ST ©Tcd T YRS HH 2T
1. 54.:53.91.52
2. S51,82,83, 54
3. 84,651, 83,82
4. 82,681, 83,84
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Objective Question

8  [705008
Among 1000 squirrel babies, 200 have three stripes on their back, 500 have two
stripes on their back and the rest have four stripes on their back. While 90% of
the three-striped babies survive to adulthood, only 80% of the two-striped and
70% of the four-striped babies survive to adulthood. The fraction of four-striped
squirrels among the adults is nearest to

1. 021
2. 03

3. 0.266
4. 0228

fierefaY & 1000 s=aT A, 200 & §i8 W diF a1 &, 500 6 dig i @) gt & 3k 9y & dis w®
IR g1t 8 e d=-a1ia) aret seat § 3 90% TIRGAT 9 Siifdd & €, Sr-ania) arell § @ daot
80% 3R TR-TRAY aret ITa] A & BaeT 70% B GANDT I Sifdd Yad 8l aaeh 7 TR-aTRaT arelt

fretefa @1 afer fAdeaT &
1. e

2. 03

3. 0.266

4. 0228
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Objective Question

9 705009
In a class of 70 students, 20% of girls have spectacles and 40% of boys have
spectacles. If the total number of students having spectacle is 23, the number
of boys in the class is

45
14
18
25

T e o F 70 faemeff € 959§ 20% TS 3R 40% TS T9HT Ued & | IS T9HT e drer
ferenff &1 peT AT 23 B, Tl PaT A oDl DI A& &

LM

1. 45
2 14
3. 18
i 75
ALy
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Objective Question

10 |osote A referendum on a proposal involved 7000 participants. Among the participants
3600 were women and the rest were men. 2900 participants, of whom 1300 were
women, voted against while 3000 participants voted in favour. 400 women
abstained. The ratio of the number of men that did not vote to the total number
of participants is

A0
2:. AT
3 4:10
4. 870




Ueh TR UR ST+ G978 A HIrTiiy &1 @ar 7000 off wiranfiat & & 3600 Afed off vd 9y goy
or | 2900 wicrHTT =, o 1300 e off, wdig & fawe Jaem faar safe 3000 ufersiigT
1 98 ¥ HaH febam 400 AfReTsil = Jar T8l [T | JAar H T8l o dTel Jou 6 AT Bl el

TR S T & ol &
7 B [ =)
2. 17:35
3» 1140
4. 8:70
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Objective Question

11 705011
The population of a town is increasing at a uniform rate. If its population was

90,000 and 96,000 in 2022 and 2023 respectively, what would be its population

in 20247

1. 102,000
2. 102,400
3. 102,720
4. 102,960

foret 9TER T ST THEH =X 3 9 Ve 8] SHdT ST 9¥ 2022 3R 2023 F FHHI: 90,000 3R
96,000 &ff, A I 2024 ¥ SADT TEEAT fhaT BFfI?

1. 102,000
2. 102,400
3. 102,720
4. 102,960
ALy

1
A2,

2
A3
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Objective Question
12 705012



Objective Question

13

705013

The squares in the following grid are filled with numbers 1 to 9, without repetition,
such that the numbers in the squares forming the top and bottom rows add to 20
and 14 respectively and those forming the column to 23. What is the value of A?

23
| |5] |20
Al |14

PN =
o~ D

T fe & 1 9§ 9 d& I SIexr 84T 59 UaR ¥ Sl & fib 3ot g feredt ufenall & &9 arer
T+ T3 BT T L 20 UG 14 & 3R 0 DI I dlet a1 Y G131 BT AT 23 81 A PTHA

FATE?

23
HE

Al |14

1. 4

2. 6

3. 7

4. 8

1

2

3

If 32XY6 is divisible by 9, X and Y being even decimal digits, then X =

[l TN % ol e
oo AN

cCodm PN

32XY6, 9 9 faro &, Foras X 3iR Y 99 29FTeid 31 &, a9 X =
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Objective Question

14 705014 2.0
Canals A and B join to form canal C, all having semi-circular cross-sections of

radii which are in the ratio 3:4:5, respectively. Assume smooth merger of A and
B, and ignore the possibility of flooding. If the speed s of water is the same and
uniform in both A and B then the speed of water flowing in C is

s
75 /5
2s

hsifi 7

et

TEX A 3R B SN e} C el &, RO Ucdeh &R Pl SRl Pic 3 JedlPR & e Idt FHoand
TR 3:4:5 % 3TJUIA 9 81 A 3R B & U &1 &R C & T Bl T 1+ 3R 91g Y T1a-T1 &1 Ao R|

afe @Y A 3R B H aR1&R ThHgHT T s & T 98T & dY C ¥ 98 atel url it afa &

1 s
2. 7s/5
3. 2s
1. Sei¥
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Objective Question
15 705015 2.0
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Objective Question

705016

The two graphs show the change in price of two commodities C1 and C2 over 8
weeks.

85

80 |
75 |
70

65

price (Rs)

60

35

50

week number

Which of the statements is correct?

P

C1 has higher fluctuation than C2

Average price of C1 is lower than that of C2
The largest change in a week is shown by C2
C1 shows a tendency of reduction

e T a1 =Y f5RAT €1 31R C2 Ff HiFa o 8 TRl & SR 81 dlel URad— P safar g |

85
80 -
75 | B
g 70 | .
.g 65 L 4
B 60 -
55 |
50
1 2 3 4 L 6 7 8
week number
P! H A DI AT Tl 67
1. C1¥IdR-ugME C2 A 3RS &l
2. C1&r3iga o C2 it sia da G F 2l
3. Tt U weare F arferea aRads c2 = eafar 21
4. C1 Y $I ydfRT ceiar gl
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The graph shows observations and a regression line of the number of progeny
on the tail length of male birds.

y =0.309x - 2.89; rZ = 0.907 L
> 6 *
§, ® »
E‘ 4 . ]
[=]
g 2
E
E 2 * e .
-
G o - | - — — - e —————l
10 15 20 25 30 35

Male tail length (mm)

Which of the following can be inferred from the graph?

Producing less progeny decreases the tail length of the males.
Males cannot have a tail length lesser than 10 mm.

Males with longer tails tend to father more progeny.

For a male with a 25 mm tail, the expected number of progeny is 4.

&= T 9T =R foret T wamt 61 w1 (Number of progeny) 3R 36T 4w &t @iars (male
tail length) & Yol eI I UR UIFFH YT I a9l ol

BWN =

y =0.309x — 2.89; r2 = 0.907 o
> 6 ®
g L ] L ]
- 4 [ L]
=]
g .
E
2 2 ° e .
.
0
10 15 20 25 30 35

Male tail length (mm)

1 & FrfeiRad 3 & &I a1 5y fielet < gapd & 2
1. &9 GAFRART A R ¥ Y8 &l SiaTs gesd! 8l

2. RS P ars 10 mm J F el 8 el 2l

3. ot g atel TR H 3ifere ) & frar 8 a2
4. 25mm YD dlel T @ T G D AU G 4 21
Al
A2

A3
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Objective Question

17 705017 2.0
On a one-way road, broken lines consisting of 2.5 m length segments separated

by 2.5 m gaps are painted along the length of the road to demarcate 3 lanes,

and continuous lines are painted along both the borders. What is the total length
of the painted lines (in m) over a 250 m stretch of the road?

500
625
750
1000

U-TRBT TSP TR TaTg &b 3 i Toril Ol gaaal & folg gof Y@ fIfd &l T3 &1 gt @il 3
25m P BET W 2.5m TS & | GSb I a1 SHTHT 9N oid] oFIdR Y@ fafid 6 8 &1 59 9ed
& 250 m & T gebe GR FIfcT X3l &t et e (m ) FoberiT &7

Rl A

1B 500
2 625
3. 750
4 1000
Al

1
A2,

2
A3 5
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Objective Question

18 705018 2.0
A patient requires administration of 500 ml of an intravenous fluid in 1 hour. What

is the approximate drip rate (number of drops per minute) at which the fluid
should be administered, if the volume of a drop is 0.05 ml?

1. 76

2. 192
.. 467
4. 332

Teh 5T 1 1 €¢ § 500 mi 3cl: R et (fg0) &l gaeeT 3raeae 81 98 fgy &R (/e F) o
feert & Ry U Rt fea ST =Ry Al 4 &r SIe 0.05 mi 87

1. 76
2. 152
3. 167
4. 332
ALy

1
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Objective Question

19 705019 2.0
A record player stylus moves along a spiral groove cut on an annular portion of

a disc with inner radius 4 cm and outer radius 10 cm. If the record turns 100
times when playing, the stylus travels approximately

1. 22Zm
2. 44m
3. 22m
4. 44m

Ueh Repe-CoraR &1 IfeTehT Ueb el P deRITbR HIT F IS T Fftel Wid H <eiell & Ry i
2T 4 cm 3R 911 BT 10 om 2 | & Reprs o R gabelt 100 IR el & a Gferer gercht @

ol T
1. 22m
2. 44m
3. 22m
4. 44m
ALy
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Objective Question

20 (705020 - - - 2.0
An egg tray has 30 cavities to hold eggs in 5 rows and 6 columns. Each cavity

is surrounded by 4 raised corners shared by adjacent cavities. How many
raised corners does the egg tray have?

1. 30
2., 35
3. 36
4. 42

TP 31 P g A 3fS] DI 5 UfRAT 3R 6 T A @ P fof 30 TS &1 & el IR IH DI A FoRT &
3R A TSR 3T UNT & DI BT AR B & | ¢ H SR P fad 82

1. 30
2. 35
3 36
4. 42
Al

1
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Objective Question
21 (705021
The evolution of the dynamical variables x(t) and p(t) is given by

X =ax
p=-p

where a is a constant. The trajectory in (x,p) space for —1 < a < 0 is best described by

ps P
A vV Vv vV /\1{
1: —> < > 2. < >
X X
A A AN A \+
Y
-
T
X

P p

e

-
e

A J

3.5

0.88



Objective Question

22

705022

& W x(0) T p), ST gAT F afga e Aeaq fgar Sar &
p=-p
S a Th JFWEl —1<a<0 F QAT (x,p) GATE A I9 F I FT IS A ¢

p\ pA
\ RSV VAR
1 —> < > 2. - >
X X
\ N A AN A A

”‘ Il
3. < > < > A
X _T X
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3
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3.5

0.88



Objective Question

23

705023

A uniform plane square sheet of mass m is centered at the origin of an inertial frame.
The sheet is rotating about an axis passing through the origin. At an instant when all its

vertices lie on x and y axes, the angular momentum is L= IowO(ZE +j+ Zﬁ), where

I, is the moment of inertia about the x axis. At this instant, the angular velocity of the
sheet is

1. (2t++ 2k)w,
2. (2i+]+kK)wg

4. (14w,

GeIATT m H THEAA AT T GG H e Tk FAgcdId BA & 7 foeg W &
e Hel forg @ o S arel 3187 & 3¢ I ooier el &1 U &107 & ST AeT &+

aefr of x T y et ) ¥, gwEr ol G L = lowo (21 + f + 2k) &1 @ Ly, x
387 & 3¢ G TAEX H FAsca IMEOT §1 FAT &7 F AT H HIOAT 9T §

1. (2t+]+ 2k)wo

Al
A2
A3

A4

3.5

0.88



A body of mass m is acted upon by a central force f(f"') = —k 1, where k is a positive

constant. If the magnitude of the angular momentum is [, then the total energy for a circular

orbit is
k12
1 P | =
m
1 [ki?
2 =
2y m
3 [ki2
3 = e
2y m
kiZ
4. —
m

geuAT m % R W &7 a1 f(F) = —k 7 F T §, 6T k U=cHS 3R

ofE i gaer 1 aRAT [ 2, a9 g waT ¥ AT Fa I ¢

k12

1. =

™

1 k12

A i

2 m

3 |kl12

3 i T

2 m

k12

4. -

m
Al
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A2,
2
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Objective Question
24 705024




A square plate of dimension a x a makes an angle 6 = /4 with the x axis in its rest frame

(5) as shown in the figure.

Y A

e

Itis moving with a speed v = ‘E c along the x axis with respect to an observer S’ (where

c is the speed of light in vacuum). The value of the interior angle ¢ indicated in the figure

(which is obviously /2 in the frame S ), as measured in §’ is

T
L~
21
& =
T
S.E



Objective Question
25 1705025

3ur By & wefiT &, o x o 3AT Y TH FAHERK TG x 7T F G 3GF AAE
T (S) HO = /4 T S=TAT &

YV A

=V

w%ﬁws*#mﬁxmﬁaﬁmrv:ﬁcﬁﬂﬁﬁm@%(mc

gpT A Faa A AT G AT A ANARF FT o A (S TTe g ag s &
n/2 ¥), S'H A S 9

T
T
3
2m
g a8
3
T
3 —
6
4T
=
3
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Objective Question

The Hamiltonian for a one dimensional simple harmonic oscillator is given by

2
1 § : e
H= —: + Emw2x2. The harmonic oscillator is in the state
T

ly) = ﬁ(ll) T )18519|2)) , where |1} and |2) are the normalised first and second

excited states of the oscillator and A, ¥ are positive real constants. If the expectation value

lkp) = B[ the valuo of s

i

1. =/]——7F
VZ(1+42)
2 V2 Acosd
; 1+A2
3. 2Acos?
1+A2
A2 cosd
4,
1+A2

R = 1
T-TTHT @I 3ed g% # gfAeear H = p—+5mw2x2 o fear ar g e

2m
1

ViR
gfad garARSd 3cafad arad § HRX 4,9 gacA® aredfas =R &1 Ifg gearem

&k, 3EEdT |Y) = (11) + 2e™[2)) & & <& |1) 9T |2) Gk & gua o

s (i) = B[, T g e ¢

it

1. —r
V2(1+42)
2 V2 Acosd
z 1+A2
2Acos?d
3
1+A2
A% cos®
1+22
ALy
1
A2
2
A3
3
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26705026 » ] ] 5 35
If A and B are hermitian operators and C is an antihermitian operator, then

1. [[4,B],c]is hermitian and [[4, €], B] is antihermitian
2. [[4,B],c]and [[4,c], B] are both antihermitian
3. [[4,B],¢]and [[4,¢], B] are both hermitian

4. [[4,B], c]is antihermitian and [[4, €], B] is hermitian

afg A T B e RS TFRF & TuT ¢ via-gfAd ¥R+ g, a9

1. [[4,B],c] /@& & T [[4,c],B] wiasf@dr &
2. [14, Bl c] @ [[4,c), B] @t wforafddr &

3. [4 Bl c]aur|(4 cl,B] a=r gf&T &

4. [[A B] c] wfa-gf@dr & For([4, ¢], B &Y &

Objective Question
27 (705027 3.5
If L is the orbital angular momentum operator and & are the Pauli matrices, which of

the following operators commutes with 6 - L ?

g B tE
2

5 [alg
2

3. L+hd



afg I #efT FofT §397 THRe JuT & uIFe (Paul) 3egg € A & @ wlF @
TFRF 6L F AT FASTAT FIam &2

g ﬁ.—r

1 L—EO'

- h.

2 L—l—EO'

3. L+ hé

4. L—hé
ALy
1
A2,
2
A3 3
3
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Objective Question

28 (705028
A quantum mechanical system is in the angular momentum state | [ = 4,1, = 4). The

uncertainty in L,. is

1. 2
2% Of
3 D

4. h

P FalecH AMIPT HFT FIUNT HAT HTTAT| 1 = 4,1, = 4) H &I L, #§ ARRaqar

t

1. W2
2. 2h
% 0
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Objective Question
29 705029 35

o 8 3 4
A hydrogen atom is in the state [i)) = J; [W200) + \/; [Wo10) + J;|tj)311),

where |n1m) are normalised eigenstates. If I? is measured in this state, the probability

of obtaining the value 2h? is

13
1 =
21
4
2 =
21
17
38 =
21
3
4y =
=

EEEIS IATY], 3EAT (1)) :E [Y¥200) + \E [¥210) + J%Wan) H 2l
& |Ynim) TEHANST O s ¥ T 20 @ & 2 Avd §, A
2h2 i i wfar &

13

i =

21

4

y

21

17

& =

21

3

¥ 2

7
Al
1
A2,



Objective Question
30 705030

Objective Question
31 705031

A3

A4

Probability density function of a variable x is given by

P(x) = % [6(x —a) + §(x + a)]. The variance of x is

1 a’

7 0

3. 2a?
aZ

1 =

Wﬂxwmqﬂﬁer(ﬂ:%[é(x—aj+6(x+a)]'€rﬁ‘mG|1F|T?-’I

x T JETOT T &

1. a?
5 il
3. 2a’
2
a
i =
2
Al
1
A2,
2
A3
3
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4

3.5

3.5

0.88

0.88



— —

Vorticity of a vector field B is defined as V=7V xB. Given B = kxyz# , where k is a

constant, which one of the following is correct?

—

Vorticity is a null vector for all finite x,y, z

e

Vorticity is parallel to the vector field everywhere
3. The angle between vorticity and vector field depends on x, y, z

4. Vorticity is perpendicular to the vector field everywhere

afeer &5 B dffcar & V=7V xB & 9RARaT =a &1 I B = kayzt ¥, S8 k
foaier &, = A & @ &l @7 g8 &7

1. mﬁﬁﬁqﬂﬁﬁx,y,zﬁmﬂ\?ﬂ'mT?
2. HfAar vois T 9X giewr &9 F §ATR &
3. #f@dar qur |fer &89 & AT FT AT 5,3,z R AR Far ¢

4. #fAFTT yAF TIF R F@lew &7 F o994 ©

Objective Question
32 705032



The matrix A4 is given by

A=

1 2 =5
0 3 2

0 0 -2

The eigenvalues of 343 + 542 — 64 + 21, where I is the identity matrix, are

1. 4,9, 27
2. 1,9 44
3. 1, 110, 8

4. 4,110, 10

’egg Aw ArT & & s &

A:

1 2 «—3
0 3 2

0 0 -2

g 1 acHAS IR €, 34° +54% — 64 + 21 & ATHIEOS A §

4. A9 97
TR
3. 1,110, 8

4. 4,110, 10

Objective Question
33 705033



An integral is given by ffooo dx ffom dy exp [—(x?+y? + 2axy)] , where ais a real

parameter. The full range of values of a for which the integral is finite, is

1. —wm<a<w
2: =2 @2
% I I <t A |
4, —-1=a<=1

#¢ gaAmRer [ dx [* dy exp [-(x?*+y? + 2axy)] &@RT @ S &, @ a

aTEdias STEe g1 HATehel IRFAT &1 & faT a & AED &7 qor aReEw ¢

1. —o<a<®
2. 2<a<?
3 —-1<a<l
4 o [, i |
Al

1
A2,

2
A3

3

Objective Question
34 705034



The region y = 0 has a constant electrostatic potential V; and v < 0 has a constant
electrostatic potential v, = V; . A charged particle with momentum p; is incident at an

angle 8, on the interface of the two regions (see figure below).

y
a
9
v, v
> X
0

If the particle has momentum p; in the region y < 0, then the angle 6, is given by

i, 687 (& cos 91)
P1

2. Ebs (p; cos 91)

P2

= Ew (p—zsinﬁl)
P1

A g (&sinﬁl)
P2

87 y >0 F 7d dga s/ v, qur y < 0 # aa d5ga R v, 2 v 81 ar &5
% HANYSS W p; HIT HT HERIA FHOT 6, HIT W HOAT 2 § (et @y ¢

y
A
v, '
> x
(]
V.
2 62

IfE 8T y < OF FUT &1 GIT p; &, d9 T 0, H AA &

1. Eos (& cos 91)
P1

2. East (& cos 81)

Pz

3. Hin (p—zsinﬁl)
P1

%, Bt (p—lsinBl)
Pz
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The electric field of an electromagnetic wave in free space is given by

E = E, sin(wt — k,2)j.

Z

The magnetic field B vanishes for t = Em—z The Poynting vector of the system is

k2 Disomas . 7,
—2“0wEU sin®(wt — k,z) k

Ak; -2 .2 I
—=Essin“(wt — k. z) k
How 0 ( z )

3. &EGZ sin?(wt — k,z) k
ot

k2

Mot

EZ sin?(wt — k,z) k

HFT TR A degd-gahrT aeT & fagga &7 e ganr far mr §
E = Ep sin(wt — k,z)j.
tz% & foT gehrr &9 B gea &iar ¢ W& &1 aiafeea  (Poynting) |fger &

kz o e 5 _§ o
1. 2ugwE° sin“(wt — k,z) k

2 :i; E3 sin?(wt — k,z) k
(i]

2Kz 12 o2 o i;
5 o Egy sin“(wt — k,z) k

k -
4. —Z=E¢sin’(wt—k,z2)k

oy Easin (w L2
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A point electric dipole P = p,i is placed at a vertical distance d above a grounded infinite

conducting xy plane as shown in the figure.

z

¥«

=
o

X —

Atapoint¥ (r > d,z = 0) far away from the dipole, the electrostatic potential vV (+) varies

approximately as

1, Tiz
2 Tis
3. =
i 2
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o

af-ya @ 9gd F &g 7 (r » d,z > 0) R, TR dgga-fawrg v(r) Ffeehed: g0 9K
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A finite sized light source is used in a double slit experiment. The observed intensity
pattern changes from figure (a) to figure (b), as shown below.

b,/

The observed change can occur due to

(a)

1. narrowing of the slits.
2. areduction in the distance between the slits.

3. adecrease in the coherence length of the light source.

4.  areduction in the size of the light source.

g v & aRfAT 3mam gerer @i &1 392 B srar &1 9f@a dear @
gfaeT @A (a) & @RAT (b) F deolar g, =rar & #=r geiar arar g

b,/

ferT afitad= &1 ganfag sRoT &

(a)

1. (EIfoEl &1 Jgaa|
2. YwiRw % 4 1 gl w4 @
3. 9T Hid % HEgUdl 9T F "l

4. YeRTel BT & THATT &7 A glell
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Quantum particles of unit mass, in a potential
1
2.2
_ s x>0
V(x) =12
o0 =0

are in equilibrium at a temperature T. Let n, and n; denote the numbers of the particles

in the second and third excited states respectively. The ratio n,/n; is given by

4. exp (?TC;)

TehTeh GcOATT & FIICH HUT [@FT &g

1
T kgD
V(x)zzwx x>0

0 =0

HAUAE T R AIEEN H &1 n, M n, AT o7 g Sedterd Jaedm #

Feurg woil @ §&a1 §1 3gud ny/ns €
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A single particle can exist in two states with energies 0 and E respectively. At high

temperatures ( kzT > E ) the specific heat of the system (€},) will be approximately

1.  proportional to 1—1"

: L
2.  proportional to =

E
3. proportional to e¥sT

4. constant

FIS THo FT 0 FAT E Fo3it arelr 3r F€a3d & I§ Thal &1 3= agaA= W

(kT » E ) e $r faftse a7 (¢,) &= F gfease el

1. = & AR
2. — ¥ AR
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The following P-V diagram shows a process, where an ideal gas is taken quasi-statically

from A to B along the path as shown in the figure.

The work done W in this process is

1

1. (V, — VD3P, +Py)
1

2 E(Vz —V1)(3P,—Py)
1

3. E(Vz — V) (P1+Py)

1
4. E(Vz + V1) (P,—Py)



faw p-v R v gsaA galar &, e 1 e o H AT B T RAEela au @
TfSFFoua: o 9 ¢

g gfhar & Frar 7/am 9 &

1. %(Vz —V1)(3P,+P;)
Lt %(Vz —V1)(3P,—Py)
3. %(Vz — V1) (Py+P;)
4. %(Vz + V1)(P,—Py)
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Two non-interacting classical particles having masses m, and m, are moving in a one-
dimensional box of length L. For total energy not exceeding a given value E, the phase

space “volume” is given by

1. 7wL2E (%)

m1+m2

2. wL’E\mm,

3. 2ml’E (M)

mq +1ms

4. 2ml?E ymim,
TAET m, dUTm, & & I HANIET TREFAT FOT o= L & TH-GAT a9
# afaAE €1 FoT St E de, WaEdT Afe “3aaer e & &z smar €

1. mI’E (M)

1y +m2

2. mwl?Eymim;

3. 2nl2E (M)

my +1,

4. 2mI%E mym,
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A set of 100 data points yields an average x = 9 and a standard deviation ¢, = 4. The
error in the estimated mean is closest to

1. 3.0
2. 04
3. 40
4. 03

100 3reT fagait & wHead & HWd X = 9 qUT AH &F=ee o, = 4 8|

Hepfad Ared A Ffe A7 & AFean &

1 3.0

2 0.4

3 4.0

4 0.3
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1
A2,
2
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3
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A battery with an open circuit voltage of 10 V is connected to a load resistor of 485 0 and

the voltage measured across the battery terminals using an ideal voltmeter is 9.7 V. The

internal resistance of the battery is closest to

1. 300
2. 150
3. 200

4. 400



10 V Gar g9 aieear arell 9l 485 0% 3gR FioRkrd & S[3T § T 3eel dtecATdr
& 3T X Je8 F B & 9w Afg aieear 9.7 VE 0 &7 30aie 9foy o

F PAFecaa g
1. 300
7 4k
3. 200
4. 400
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The logic levels H and L at different locations in a digital circuit are found to be as shown

in the figure.

oy
L—

Gs

H L
) G, L
L _E Gz H .

Based on these observations, which of the logic gates is not behaving as an ideal NAND

gate?
1 G,
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3R gRay & e TEl W G TR OH 997 LR & Ay 9 S 2

[ ——
) G L
L_EGZ H}

g UHUT % HUR W, & & & Fi9 @ d-gaR (gate) 3&2r NAND @R (gate) &
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Atrain of square wave pulses is given to the input of an ideal opamp circuit shown below.

§u1 l_| I_lf" o] £ '\’}&' T Vour
(EARARE I

o

Given that the time period of the input pulses T « RC and the opamp does not get into

saturation, which of the following best represents the output waveform?

[ )

S S

St —
TV W W e B R - o
[ oy 158 25\ 05 15 25

14 o

2 2

2 2

—~ 14 14

= %
S I R N T -] -

1
-

D
(8]




HES HiFdcHs Yaeis (opamp) IRTY & A T 97 T TG Gfea & 1 &
Star & = geimar T gl

70}
=
L.
il
Vs
=

T e s v
TET L.

o

fraer Tal fr FAIED T « RC & T ¥ T WiFAcA® Yad® Hava @ @ ¥
T O v B A @ Fuw g9 3d g REig gar 82

2

g‘/_\ il T i ul l lf""
[ o 1N 28\ osTwT 25 )

V(t)

]

V(t)
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A particle of mass m is moving in a potential V(r) = — g , where k is a positive

constant. If L and $ denote the angular momentum and linear momentum respectively,

the value of @ for which 4 = L x p + amk# is a constant of motion, is

1 -2
2. =1
Iz 2
4. 1

%mV(T-)z—fﬁmmwwaﬁmﬂtaﬁkuﬂﬁm%mﬁim
B HAT: FNT T Jur @ @I A Biese = € o F oA Gus v
A=L Xp+ amks I F1ERF &

{\1
§A2
f%
‘A4

Objective Question
47 705047



Objective Question
48 705048

A linear molecule is modelled as two atoms of equal mass m placed at coordinates

x; and x;, connected by a spring of spring constant k. The molecule is moving in one
. : 5 : 1
dimension under an additional external potential V (x4, x;) = Emw%(xf + x3). If one

frequency of molecular vibration is w,, the other frequency is

k
1 wg——
ﬂ k

2 m§+—
m

2k

3 w§+—
m

2k

4 wg——
m

T YF H H 30 YR IfAwd BRar a2m & S & T geddme mF & W]
fders x;, T x, W @ T § A FAC-REATH k Tl AT & 2 &1 0] a2
R V (21, %z) = smwd(cf + x3) & sreher w e o afeemer &1 Ay i o
T TH G w, §, 3T AR E

ﬁ k

2. w§+—
m

ﬁ 2k

3. w§+—
m

/ L

4. wy — —
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For a simple harmonic oscillator, the Lagrangian is given by

1

==
— a1 51

2

If H(q, p) is the Hamiltonian of the system and A(p, q) = v% (p + iq), the Poisson
bracket {4,H} is

1. A
¥ R

3
4. —iA

afg e a7 gffeeel H(g,p) & T4T A(p,q) = \%(p + iq) &, O <aral HIcawH
(Poisson bracket) {4, H} &

1. iA
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Three identical simple pendula (of mass m and equilibrium string length [) are attached

together by springs of spring constant k, as shown in the figure.

A

. I : k 3k
The frequencies of small oscillations are given by \E,J— + % v |—F %. The normal
m m

modes (without normalisation) corresponding to these frequencies respectively are

1. (1,1,1), (1.0,1), (1,—-2,1)
2. {LL15 4,015 (LD
3. (1,11) (1,0,-1), (1,-2,1)
4. 1,21 41,01}, (1, 1. 1)



AT FEATHAT (FeTATT m JAT HFAGET H FF &Ial3 1) A aleleh TWER FHAA

Feeria & #F Fafaat & FegeR 3 gv

W

i At S T ﬁ,\/%%, 19 % e §1 e e & w

TAHAET fourd (fa=iT JH#HARI0T) AT &

—

(1,3,1), (1,8,1), {1,—2,1)

2 pLa) f10 1) (52 1)

3 (1,11 41,0,-1), (1,-2,1}

o

L2 1) VL -~1) 3, 0 1)
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Using a normalized trial wavefunction y(x) = Va e ~alxl (x is a positive real constant)

for a particle of mass m in the potential V(x) = —A8(x) , (A > 0), the estimated

ground state energy is

ma?
Lo
ma?
2. —
K2
ma?
3. —
2h2
maZ?
4 -=
2h2

feam V(x) = —28(x), (1> 0), # g7 m & FUT & AT @A RS

FFIRARE aewe Y(x) = Va e (o geeAs arEafa® R E), T s9EET
FA I HTehiod [HeeTad JaEAT A FaAl §

ma?
1. -5
ma2
2.
ﬁZ
ma?
3.
2h2
ma2
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2h2
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2
The Hamiltonian of a particle of mass m is given by H = g—m + V(x) , with

—Qx forx <0
Bx forx >0

R [

where a, § are positive constants. The n™ energy eigenvalue E, obtained using WKB

approximation is

3/2 _3

o 1
& 2(:—m)/2n(n—§)f(a,5) m=12...)

The function f (a, ) is

@22
2(a?+p2)

—

aB
: a+f
a+f
2 a



Wﬂm%ﬂﬁ%ﬁﬁ?ﬂ'H=£+V(x)ﬁﬁ'ﬂTmﬁ',ﬁﬂ?ﬁ

—ax forx <0

V(x):[ Bx forx >0

& o f UFTCHF X &1 WKB Hfesehea &7 3901 o [@em nt 3fBafors sar

FTAAE, &

E3? = g(ﬁ—z)v2 n(n-)f@p) m=12..)

2m

agt wa f(o,B) &

a?ﬁz
2(a> +f7)
o
g B
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g, 2B
4
1 (a?+ 2
g L jesl
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A particle of energy E is scattered off a one-dimensional potential A6(x), where 1 is a
real positive constant, with a transmission amplitude ¢, . In a different experiment, the
same particle is scattered off another one-dimensional potential —A8(x), with a

transmission amplitude ¢_ . In the limit E — 0, the phase difference between t, and ¢_is

1. m/2
2. T

3 D

4. 3m/2

FSAT E T Tk 0T Th-[aa@lT 99 16(x) & ThIfUTd @9 9 E=ROT AAH ¢, 8, @l
A arEdies® gdeA® R g1 e wahr A, 38 Fur # g@ we-fad Rea —1600
d hIviT g9 9T HIROT HTAH ¢ g IREAT E -0 A, ¢, JAT ¢ A YEEA-HR &

1. mw/2
2 T
-
4. 3m/2
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The following four matrices form a representation of a group

=G D @ N G ) (8T

Which of the following represents the multiplication table for the same group?

I A B¢ I A B ¢

1 F |1 =4 B € 9 I|lI A B C
AlA I C B AlA B C 1

B |eBy 46 oA T BlE ¢ I A

€€ B I :A clc I A B
E =4 B G I A B C
| B A, B G |k A B €
g A | A6 BB 4 Az A o WG R
BB kB A BB e E v

C G B A GG B A T

o=t IR 3T ve FEg w1 Fwer wa €

B S ) MR L WP s

A & ¥ =i @1 39 " & fav o arfesr [l war 82

O o~

0 0o o~ ~
oo~ e
~ s 0y W
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[ T =~ S

O W o~ ~
—~ 0 o
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W~ 00
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54 705054 5.0
An integral transform £(x) of a function f(x) can be regarded as a result of applying an

operator F to the function such that

[ea]

FHG) = F&) = f dy e = f(y)

—a0
If I is the identity operator, then the operator F*is given by

1 (2m)*I
2. (2m)I
3. 1

4 (2m)?I

BT f(x) F TATRS TR f(x) A FFF IFR F B T FFRF F 393197 &

IROTH F FT H AT ST Thal &

FHG) = F&) = f dy e F (y)

afE | acHA® HFRe §, a9 HhRa F* farT ganr f&ar s g

1. (m*
2. (2wI
3. 1
4. (2n)?r
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The general solution for the second order differential equation

d2y .
—= —y=xsinx
dx?

will be

I | :

1. Cie*+Ce™ — E(x sinx +cos x)
e dime

2. Cie*+ Cre™ — 5(smx —X COS X)

3. Cie*+Che ™+ ix(sinx — COSX)

_ |
4. Cie*+Ce™ + Ex(smx + cos x)
(where €, and C, are arbitrary constants)

gfadT #ife sEsha FaERtoT

d2y .
— —y=xsinx
dx?

& faw caraw g g
1. Cie*+Ce™ —%(x sin x +cos x)
2. GCe*tge™— % (sinx —x cos x)
3 GCet+Ge T+ %x(sinx — Cos X)
4. Cie*+Cre™ + ix(sinx + cos x)
(ST&T ¢, T ¢, T 3K &)
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2x
1+x2

The integral I = fol dx is estimated using Simpson’s 1/3™ rule with a grid value of

h = 0.5. The difference (I.stimatea — lexact) 15 closest to

1. 0.007
2. 0.001
3. 0.0007
4. —0.005

e wh-aEE (1/37) e &1 B @9 A= 0.5 G 39407 & & AT

1 2x ﬁ .
§= 0 1+x2 dx ﬁ‘TﬂT arar a-l A Uestimated _Iexact) =l HT= ﬁm ?
Asecaa ¢
1.  0.007
2. 0.001
3 0.0007
4. —0.005
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In a non-magnetic material with no free charges and no free currents, the permittivity ¢ is

a function of position. If E represents the electric field and y,, €, are free space

permeability and permittivity respectively, which one of the following expressions is

correct?
gz B%(eB) 13m0y
1. TE—fh— EOV(E.VE) 0
5 R g 2B 4 LR V) =
Uo 2 €o 5

o PREE) . S Y
3. V2B —pp =2+ V(ZE.Ve) = 0

1. V-V (15.V) = 0
HFA AU TAT Hod 917 FRfea v srgeh gord H fegaeiear Fufa &1 wew
g1 g E faega &9 3T & 3R u, ¢ FFT FE A FAT gEHliaar aur

Fregaeferar g, aa faes aaqedt & @ Fla @r @gr 22

- aZ(Eg)_ia 2oy
1. ViE o V(E.Ve) =0

P 92(eE) 1=,z B
2. WE—jin—+_WE e} =

— aZ(EE) = 1 = = i
3. V2E - g S +v( E.Ve)—o
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Aradio station antenna on the earth’s surface radiates 50 kW power isotropically. Assume
the electromagnetic waves to be sinusoidal and the ground to be a perfect absorber.
Neglecting any transmission loss and effects of earth’s curvature, the peak value of the

magnetic field (in Tesla) detected at a distance of 100 km is closest to

I 6 e
2. 55x1011
3. ‘BR¥ig1T

4. dhacio

el T a8 W His AT TR V0T ARG 50 kw afdd faepia &=ar gl
A fegaeaha oReT SAT-GhIg & TUT {-do U7 HaRiWh g1 HEROT I T g2
&I THT & TG P SUET FX &, df 100 km F g W IFed fFe a0 o &
T 7)) T R A A= F FFean ¥

1. 15x 10711
2. BhHxi1g 1t
3. 85x10° 11

£ BExdn
{\1
52
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Objective Question

705060

A particle of unit mass and unit charge is moving in a magnetic field, which varies as
§(F) = b, 7/73 (b, iS @ constant) over a region far away from the origin. If L is the

instantaneous angular momentum of the particle within that region, then dL/dt is

1. 2b, %G)

T GeIAE TUT T TG & His HUT T gaid &7 § IaaAe gl Jqaeg

A T TE GEhT 87 B(7) = bo#/r® F FER URATd @ §1 A 39 & F e
FUT T AU HIONT G997 L &, a9 dL/dt &

1, ZbO%G)
—"

s n ()
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A two dimensional sheet with a uniform sheet conductivity of ¢ has a central metallic
point contact and a circular metal contact at the boundary as shown in the figure.

If a constant current I is injected through the central contact and collected at the boundary,
then the voltage difference between two points on the sheet at radius n, and r, is

proportional to

-
|

{fon (2)
n(2)

3
g X (2—_?’1)
) g \rptr

Q |~

Q|

—
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Objective Question

Rotational energy of a molecule in the angular momentum state j is given by

2
E; = %j(j + 1), where I is the moment of inertia of the molecule. The probability that

ﬁz
the molecule will be in its ground state at temperature T (such that kpT > E)’ is

3 h2

P 1T

2 'ht
3 IkgT

1 m?
2 IkgT

h?
IkgT

ol T e 3 3] A gt B E = o + 1) ¥ Rew e §, @

4.

ﬂﬂmmﬁ%lmﬂﬁﬁ@T»E)wm#mmﬁ

g Fr urfderar g
3 h?
2 IkgT
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2. =
31kgT
1 A2
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2 1kgT
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A random walker takes a step of unit length towards right or left at any discrete time step.
Starting from x = 0 at time ¢t = 0, it goes right to reach x = 1 att = 1. Hereafter if it
repeats the direction taken in the previous step with probability p , the probability that it is

againatx =1att=3is

1. 1—p
2. @-—py
3. 2p(1—-p)

4. 4p*(1—p)

T IefTos Irr R Bfded g@y due ) S a1 g 3R SHE dEE # UG
AN FAT t=0W x=0 A IRA o, Tg g AT ¢, IR TAT t =1 R x =1
TETAT ¥ 3% A1 I a7 Frowr ug F o A fyem, F wfvwar p & Qe €, a9
FEE t =3 I x = 1R g A A1fFar &

1 1-p
2. (-=pF
3. 2p(1-p)

4. 4p*(1-p)
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Objective Question

Five classical spins are placed at the vertices of a regular pentagon. The Hamiltonian of
the systemis H =] X S;S; ,where] > 0, S; = +1 and the sum is over all possible nearest

neighbour pairs. The degeneracy of the ground state is

1 8
2% 5
3. 4
4. 10

v ERufafsa sawa & qavassr & Ot @ mr 8 e & gffee
H=]%5S & & ] >0, S, =+1 dur Ir @it s1a fospean wfaaelt geAl & 7R
forar rar &1 Reaad 9T $r rgysear §

1. 8
3 8
5 4
4. 10
Al
1
A2,
2
A3
3

A piezoresistive pressure sensor utilizes change in electrical resistance (AR) with
change in pressure (AP) as AR = —Rylog;o (%), where R, = 500 2 and

P, = 1000 mbar. A current of 2u4 is passed through the sensor and the resultant voltage
drop is measured using an analog-to-digital (ADC) converter havingarange Oto1V.If a
pressure change of 1 mbar is to be measured, amongst the given options, the minimum

number of bits needed for the ADC is

1., 2
2. 14
3. 8
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T NAmfaa® gEATdr # gie aiEade (AP) F @1 dgga gfaliy #r afiade
AR=—RDlog10(%)BﬁT-IT%',El%'i’R(J:SOOQHmPO:lOOOmbar‘IP%ﬁﬁ'@ 2uA
URT FETS STl § 90T 0/ 1V & INEK qel  H®9-37h1 TRaash (ADC) FT 39T
FTeh IRUTHAT dlecal-91d AT SA1aT 81 1 mbar & g9 IRads A & e Gr 7w
ool & TADC & T 3aws Few i ~ga7d7 T ¢

1 12
2. 14
5 m
4. 10
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In the circuit shown in the figure, the resistances R and R’ change due to strain. While r
increases, R’ decreases by the same amount AR due to the applied strain. The unstrained
values of R and R’ are 100 Q each. If same strain is applied to all the resistors, and the

output voltage (V,;,) changes to 0.3V, then AR is closest to

10V _

1 30
2. 150
3. 450
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T & veftia oRuy &, sy rawr’ Rl F FRoT 957 T &) @ T T
faspfa & FROT R FT IRAT AR F T 1T €, FE R’ A IRACT F FA g AT ¢
R T R’ 9cd& &I 3ATa%pd A 100 0 g1 AT T wiekivs | ww-aa fogfa aoms
ST 3R @9 deear (V,,) 9 X 0.3VE Sy &, dF AR e & HeheaA &

10V _
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3. 450
4. 60
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An astronomer observes 500 objects and classifies them as either of type A or type B.
She finds 148 objects to be of type B. Assuming a binomial distribution, the best estimate

of the fraction of type A objects and its associated standard deviation respectively are

1. 0.704, 0.002
2. 0.70, 0.02
3. 0.704, 0.031

4. 0.72,0.03

TF GIANATAG, 500 TEGIT HT HETT FAT & TAT 3AH A-FHR AT B-FFHR Hr Ak F

FeleRT0T AT §1 38 148 TEIU B-YHR T S91T &1 EIAN e A=A gU A-GhR HI

a’&pﬁ FT HeATcHS 3Tohald d2UT HEINT A [adael AT &
1. 0.704, 0.002

2. 0.70, 0.02

3. 0.704, 0.031

4. 0.72,0.03

Al
A2
A3
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The Debye temperature of a two-dimensional insulator is 150 K. The ratio of the heat

required to raise its temperature from 1 Kto 2 K and from 2K to 3K is

1 7:19
2. 3:13
3 I=1
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gfa-faaiT el &1 fea1g (Debye) ATUATT 150K &1 THHT AT9ATT Fgel 1K 2K

JAT2K ¥ 3K & AT 3GeTF FAT H AEAT FT HFIT §

1. 7:19
2. 3:13
3 g [ |
4. 3:5
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Consider a body-centered tetragonal lattice with lattice constants a = b = a, and ¢ = 5

The number of nearest neighbours, the nearest neighbour distance, the number of next

nearest neighbours and the next nearest neighbour distance, respectively, are

1 \-'r?:
i 6 eyl

—a
2 3 Y

V3

2. 8, ?ao, 6, ()]

1 3
3. 2, an, 8, 1(10

4
4. 8, ag, 6, an



T FHI-Higd Ga-THAGE Aol H ATl MW&H a=b = a, dAT¢ = % HIRGETGE:
wfaafat #r gear, Fwean sfaash Fr gft, e Rewcaa sfaasi=t $r gEar gor
3Ter feeheas wfaaeh &1 gl wawr: &

1 \.!'3'
1. 6, an, 8, "E"ao
NE

2. 8, ?ao, 6, ap

3. 2,3ap 8 24
4. 8 .aq 6 za

.Al
5\2
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The band dispersion of electrons in a two dimensional square lattice (lattice constant a)

is given by,

E(ky ky) = —Z[tx cos kya +t, cos kya)

. & My mxy
where t,, t, > 0. The effective mass tensor m™ = (m m ) of electrons at
v yy
= T Ty .
k = (—,—) is
a a
ﬁZ
0 2
2a“ [tyty
1 2
" 0
2a? [tyty
ﬁz
= 0
2a°ty
2 52
0 2
2a“ty
K2

0

hz
4 ( . Et 2a?(ty+ty)
b .

 2a? (txtty)



e gfa-fade 391 See (Ao TR o) # Felgger & gfegar (band) Tivegor
A ganr feam ST &

E(k, k) = —Z(tx cos kya + t,, cos kya)

5 m m
5 T T i XX X
S@Tty, t, >0 gl k=(—,—) Wmaam?rmrm=( y)?
ala My, My,
,ﬁZ
0 2
1 2a J txty
2 52
0
2a? [txty
ﬁz
0
2a’ty
2 52
0 2
2a ty
hZ
. = 0
3 2a‘ty
: w2
0 ! 2
2acty
0 &
2a?(ty+ty)
4.
72 0
2a?(tx+ty)
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The bond dissociation energy of a molecule is defined as the energy required to dissociate
it. For H, and H; molecules, the bond dissociation energies are 4.478 eV and 2.651 eV
respectively. If the equilibrium bond lengths of both H, and H; are identical, the value of

the ionization potential of hydrogen molecule will be closest to

1. 15.427eV
2. 11.773 eV
3. 20.729eV
4. 6471 eV

o] B ey e I 0] F RIS F O aead S F w0 H
aRenfa #Xa &1 B, J91 1Y 3upst & o, smey diee Fe FAw 4478 eV adm
2.651eV ¢ I H, TUT Hy QAT T FEATGEAT I 418 TA ¢, g3 37 &
e fasta & A e & eean g

1.  15.427 eV
2. 11.773 eV
e 20.729 eV
4. 6.471 eV
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Helium atom is excited to a state with the configuration (2s2p) with an energy 58.3 eV.
After some time, this atom spontaneously ejects a single electron. The value of the orbital
angular momentum quantum number (1) of the ejected electron in the final state of the
system is

(lonization potential of He(1s)? is 24.6 eV)

1. 1
2. 0
3 2
4. 3

§ifoas AT 3l g a1 583 eV & TEIUT (2s2p) FTel HIEM H g T
TIHAY] FC AT 91¢ TqA: Fael TF Taagia i frshiad Far g1 e #r dfeam
HaEdT # TAsHIfad Soleeia $r FIofig FeoT Fared &I (1) F A @5 &

(He(1s)? T HTUAA 99T 24.6eV 8)

1. 1
2. ®
% 2
4. 3
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An atom of mass m, initially at rest, resonantly absorbs a photon. It makes a transition
from the ground state to an excited state and also gets a momentum kick. If the difference
between the energies of the ground state and the excited state is #a, the angular

frequency of the absorbed photon is closest to

A

1+3 ﬁ)’_\.)

(1+5ma
2 8(1+375)
(

(

A.1+

)

1+2 mcz)

GCIATT m @ Teh URA], S IRT A RAEET # oA, FgAE § @ Bl #H5

A

HIMYUT FaT ¢ Tg FAFATH g § 3cdford 3T & THAUT HIar § 997 =8

a9 g8y off fAear g1 afg Fraad 9 gor 3caferd 3Ewar $r FAst F &= #:r

X hAE, OF FFART Giel Hr 0w Mg & FHead &

1 .&(1+§%)
2 A(1+%%)
3 a(1+%)
4 a(1+2;‘;)
ALy
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In a scattering experiment, a beam of e~ with an energy of 420 MeV scatters off an
atomic nucleus. If the first minimum of the differential cross section is observed at a

scattering angle of 45°, the radius of the nucleus (in fermi) is closest to

1. 04
2. 80
3. 25
4. 08

fordly TehIoTer ST &, 420 MeV Fail FT e~ FT GoT TRAV] & aATSNh & FehI0Id g el
g1 Il 3raholr GR&T T TUA #gAaA 45 F FholE HioT R @G @, aifdw #ir
e (vl #) @ T & Peeaa g

1. 04

2. 8.0

3. 25

4 0.8
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7~ has spin 0 and negative intrinsic parity. In a reaction a deuteron in its ground state
(J = 1, parity is + 1) captures a =~ in p-wave to produce a pair of neutrons (intrinsic

parity is +1). The neutrons will be produced in a state with

5.0



7~ T WEEHUT 0 JT 3R GHAdT RUTcAS g1 fondr 31f8fsrar & p-awer & fAeaa 59

IHTEAT (J =1, GAAT +1 §) aTed TYLIT @RI~ & WIEUT p-aler H glar g, s

ZIA-IH (AT FHAT +1) STeAT &1 =4gial 38 Iaedl # Foa1 ot fow
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The A** can be produced by colliding a pion beam onto a H, target, in a reaction

nt + p — Att— nt + p. In the rest frame of A**, the energy and momentum of the pion

in the final state (in MeV) are closest to

(@assume c =1, and m; ~ 140 MeV, m, ~ 1 GeV, my++ ~ 1.2 GeV)

1. 210,156
2. 230,182
3. 175,105

4. 190,130



fordl uEsie (nt) 9T 1 H, 8T ¥ ¥OUeA HUS F HEAFAT ot 4+ p -4t
at+pdF ATT FATT ST FhaT g1 AT & T 99 # ot & FaT gur g3 ifas
HIEAT H (MeVH) Fea & Forean &

('J:I'Iﬁ'ﬁ? c =1, ddl m, ~ 140 MeV, m, ~ 1 GeV,my++ ~ 1.2 GeV)

1. 210,156
2. 230,182
3. 175,105
4. 190,130
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