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Question Number : 1 Question Id : 802437151 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

A couple lives in a house with their sons and daughters and no one
else. The couple has four sons and each of the sons has exactly two
sisters. How many persons live in that house?

Options :

802437601.

10
802437602.

12
802437603.

14
802437604

Question Number : 1 Question Id : 802437151 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



T U1 AT A2 AT ATEAT & ATT UF 97 F 724 g, oA 917 &g 750
AL A F AR R AR TR R TS | A H T
foa =7 723 8 2

Options :

802437601.

10
802437602.

12
802437603.

14
802437604

Question Number : 2 Question Id : 802437152 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

A bank pays interest to its depositors compounded yearly. If a deposit
becomes Rs. 54,000/- at the end of 3" year and Rs. 64,800/- at the

end of 6" year, what is the principal invested in the deposit?

Options :

40,000
802437605.

42,500
802437606.

45,000
802437607.



48,000
802437608.

Question Number : 2 Question Id : 802437152 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
T $F AT THTHATAL T ATF T 1 AT 9T 2 | (2 0 T 0
A T % 4 | 54,000 T A7 FL AT F o H 64,800 FT 2T ATAT Z,
1 e =t Tfer Bt 2 2

Options :

40,000
802437605.

42,500
802437606.

45,000
802437607.

48,000
802437608.

Question Number : 3 Question Id : 802437153 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



In the following AABC, AB=7cm,BC=15cmand AC=12cm.D
is a point on BC such that AADC and AABC are similar. Then AD
(incm) =

B 15 cm s

Options :

0.6
802437609.

5.8
802437610.

6.1
802437611.

802437612. 6.4

Question Number : 3 Question Id : 802437153 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



R ar AABCHAB=7a %, BC=153H 9 AC =123 &1
BCw@g Dz w&r 2 % AADC 5 AABC wo=T 2 | a3 AD (7.4,

12 em
Tem

Options :

0.6
802437609.

5.8
802437610.

6.1
802437611.

802437612. 6.4

Question Number : 4 Question Id : 802437154 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Ten glass vases were to be packed one each in 10 boxes marked
“Glass”. Twelve brass vases were to be packed one each in 12 boxes
marked “Brass”. Four vases and boxes got mixed up. A customer
orders 1 glass and 1 brass vase and is sent appropriately marked
boxes. The chance that the customer does not get the ordered vases
in correctly marked boxes is



Options :

4/3
802437613

o/6
802437614

2/3
802437615.

1/3
802437616.

Question Number : 4 Question Id : 802437154 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

. P W [ ) %% = 2
T FE & [a e (e 10 Beat §, 7% ¥ 0% TAEW W gu,

) [t
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T A 4 | 12 T & Faem faa Fiveg 12 R=0 °, 7% § 1%
e TF F7 417 T 1A % Goa W 47 30 3t 7 7

T35 9 [0 ST & | SOt ST (3 JTEe: 1 W0 70 et Tl (+iee
el § g ... §

Options :

4/5
802437613.

o/6
802437614.

2/3

802437615.



1/3
802437616.

Question Number : 5 Question Id : 802437155 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Anwara, Bharati, Colin and Tarun commute by different modes of
transport namely, Cycle (C), Autorickshaw (A), Bus (B) and Train (T).
The initials of the mode of transport and the name of the person match
in exactly two cases. If Tarun travels by Train, and Colin rides neither
an Autorickshaw nor a Bus, then

Options :

Anwara rides an Autorickshaw.
802437617.

802437618, Anwara rides a Bus.

Bharati rides a Bus.
802437619.

Bharati rides a Cycle.
802437620.

Question Number : 5 Question Id : 802437155 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



Anwara, Bharati, Colin ™ Tarun SeT-4/ ATgA1 & A7 F74 £ o 5

qTz (C), Azt (A), 9 (B) U 71 (T) £ | AT A7 F1C0T F 43Tt

AT % W e (e 2 wrmert o e £ | 7 Tarun 791 & 300
2, T3 Colin T AR 9% 7 99 & AR F2aT1 & 71

3

Options :

Anwara ST T TaTT F7aT 2 |
802437617.

Anwara % Ff T FEaT 2 |
802437618.

Bharati =97 &1 T T F74T 2 |
802437619

Bharati ITger & T FAT 2 |
802437620

Question Number : 6 Question Id : 802437156 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



Rice production in six states A, B, C, D, E and F in two consecutive
years are shown in the diagram in linear scale

B Previous Year
[ | BN B Drought Year
A B C D E F

Among the states that saw a fall in production in the drought year, the
maximum and minimum relative fall was, respectively, in states,

Options :

802437621. DandF

C and B
802437622.

CandE
802437623.

D and A
802437624,

Question Number : 6 Question Id : 802437156 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



T SeqTeA F1: 754t A, B, C, D, E 7H F & 3T oA T # Huw
T | R g |

B B Previous Year
j . I . [ N B Drought Year
A B C D E F

I 7T | 7 O @ % 97 (drought year) ® 3rTeR ® RRTEE 91T £,
T 7197 T FUT: ATAFAT AT AT AT WEE g2 . F |
(Previous Year = firgmr 7m)

Options :

Dua F
802437621.

CTB
802437622.

CusE

¥

802437623.

DTE A
802437624.

Question Number : 7 Question Id : 802437157 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



Based on the table, what is the maximum number of diamonds one can
buy for Rs.10 lakh?

Size (in carat) | Rate (Rs. lakh per carat) | Number in stock
0.25 1 20
0.5 2 10
1 - 5
2 8 1
Options :
20
802437625.
29
802437626.
30
802437627.
36
802437628.

Question Number : 7 Question Id : 802437157 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



&Y AT AT % ATTE TF 21R0 o6t T AT d #e ¢ o 1% 10 @ o
¥ BTt 7 AT g7

AT (e ) | e (e o ) | = E A
0.25 1 20
0.5 9 10
1 4 5
2 8 1
Options :
20
802437625.
29
802437626.
30
802437627.
36
802437628.

Question Number : 8 Question Id : 802437158 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

For a disease, every infected person infects three others on the 5th
day and recovers. On an average, men and women are infected in the
proportion 4:1. The total number of women who were infected by the
end of 35 days, is closest to

Options :



972

802437629.
820
802437630.
656
802437631.
502
802437632

Question Number : 8 Question Id : 802437158 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

] s

e AT |, T S (M oAk T (a7 419 AT AR F I HH oA F]
g I o 3% g 9T € | AT ®Y ¥ [ 4 qgan 41 F a9 §
FAFRHT et & | 35 Tl % A | WHHa Argardi 41 Ff 9 . & Haaaw
|

-

o

Options :

2
802437629.

820
802437630.

656
802437631.

502
802437632.



Question Number : 9 Question Id : 802437159 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
The maximum tolerable exposure time for noise is given to be about 8
hours at 85 dB and 90 seconds at 110 dB. Assuming linear noise
tolerance response of the ear, an increase of 3 dB in noise level in this
range would reduce the exposure time by roughly

Options :

45 min
802437633.

60 min
802437634,

90 min
802437635.

120 min
802437636.

Question Number : 9 Question Id : 802437159 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

T T T it &ATaT F7 ATewaw 797, 85 dB 77 8 a1 A% 110 dB 7% 90
THE T | g WIHA 30 1% TR T 9T F o0 F79 A1 A T £, 9w
% 3 dB it 3T, 7 aoft &, wge Ft oA F T F v At e w7
T

Options :

45 ==

802437633.



60 fa==

802437634.

0 fi==
802437635.

120 fi==
802437636.

Question Number : 10 Question Id : 802437160 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Distance covered by cars, X'and Y, with time is given below. Assuming
constant acceleration for each car, which of the following graphs
shows that X had higher acceleration than Y?

Options :
i X
(]
=
5|
8 |
Time —
802437637.
W /X
(%]
o
5|
(5]
] ,_,’_,_/?’
Time —
802437638.

8024376309.



Distance

Time ——

S ox, v
s|
%’

Time —

802437640.

Question Number : 10 Question Id : 802437160 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
FIT XTF Y ETRT 7 &7 7 T (Distance) 757 (Time) & o7 =@y
TS 2| Tg WA g0 T e F AT v 7 2, e ® o A I
a2 B XF1 7 YA e g 2

Options :

w X

L)

=

5]

8 |

Time —

802437637.

802437638.



@ X
(4]
=
5|
(%5
) /—"/;;’
Time —
X
b
c
g
a J
Time —
802437639.
Ju ¥
Ol X+ Y
EL/
0
=)
Time ——
802437640.

Question Number : 11 Question Id : 802437161 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



PQRS is a rectangle inscribed in a quarter circle as shown. The area
of shaded region is 24 cm? and PQ = 6 cm.

B

E—a

A S R
The area of the quarter circle is

Options :

361
802437641.

251
802437642.

13m
802437643.
802437644, TOT

Question Number : 11 Question Id : 802437161 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



PQRS TF &rrd & W7 o U FrATE 39 F Gty & | grih a7
FTEA 24 A2 ETAMPQ =6 1.

B
o
A S R
ATATE T FT &AFA ... ¢ |
Options :
361
802437641,
251
802437642.
13m
802437643,
802437644, TONL

Question Number : 12 Question Id : 802437162 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



Area of the trapezium as shown in the figure, is

b

Options :

ab +r%tan®
802437645,

r(a+b) cosf
802437646.

2r(a + b)
802437647.

r(a+ b)
802437648.

Question Number : 12 Question Id : 802437162 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



= o T 10 T S T ATEAT L E

b

Options :

ab +r%tané
802437645,

r(a+ b) cosf
802437646.

2r(a + b)
802437647.

r(a + b)
802437648,

Question Number : 13 Question Id : 802437163 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

From an initially full bucket, water is dripping continuously from the
bottom. The centre of mass of the bucket with water

Options :

remains stationary.
802437649.

802437650.



moves upward all the way.

moves downward all the way.
802437651,

moves downward first and then moves up.
802437652.

Question Number : 13 Question Id : 802437163 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

T A T T FE ATCET F 0 7 TR AT 29 TgT 8 | qTeat F7 Tt

[ e
qIET RAHTT &%

Options :

ﬁﬁﬂ [-Q,H %-ll
802437649,

q737 597 =

T 97 AT A1aT 2 |
802437650.

™ ™

T A= AT AT E |

802437651.
™ o S =,

TEe A= araT g (e e ST g |

802437652.

Question Number : 14 Question Id : 802437164 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



Seven persons A, B, C, D, E, F, and G are sitting ina row. E and B are
sitting adjacent to each other. F is sitting between D and G. If C is
sitting four places left of F, who among the following cannot be sitting
at the centre?

Options :

802437653.

802437654.

802437655.

802437656.

Question Number : 14 Question Id : 802437164 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

aasrs A B,C,D,E F,maGUFFARH T5Z | E 47 B TH-TT 93
2l F, DanGFa=dasrd| 7= C, FHF IR S a1 AR 951 2, T
99 T T F19 HeT | TE 457 27 7T ?

Options :

G
802437653.

B
802437654

802437655.



F
802437656.

Question Number : 15 Question Id : 802437165 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Starting from the same point at the same instant of time, three cyclists
P, Q and R move on a circular path in the same direction with speeds
18, 27 and 36 km/h, respectively. The circumference of the circular
path is 5.4 km. After a lapse of how much time would they all meet at
the starting point again?

Options :

12 min
802437657.

24 min
802437658.

36 min
802437659.

48 min
802437660.

Question Number : 15 Question Id : 802437165 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



T 21 505 7 UF & A % FF 49 A2 7@ P, Q UF R 0F WA
T T TF A7 = ° wer: 18, 27 A 36 /s Fit 9w 7 Fow £ |
AT T AT T 5.4 BRA § | e a ¥ g ® 9w T
ST foig T e 2

Options :

12 fa==

802437657.

24 TH==

802437658.

36 fa==

802437659

48 foa=

802437660.

Question Number : 16 Question Id : 802437166 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

supply of food to a community is reducing at a constant rate, as a result
of which the population is dying out. Ignoring other factors, which of
these statements can be made about the long- term trend for the
population?

Options :

It will eventually die out completely.
802437661.

It will stabilise at a non-zero number.
802437662.



It will increase after reaching a minimum.
802437663

It will fall and rise repeatedly.
802437664.

Question Number : 16 Question Id : 802437166 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

T T FGTE F A U [R9T &7 F T g1 Ta0 ¢ A ey

. o i R o [ = o= = e N3
AT T B Tl & | JT00 FTE0 0t Gl F4d g0 55 § & FIF-07
. [ S ) '\ = e 5
F TH A 1 STAEEAT F1 ATHFIE T % a1 § Fgl q1 9Fa1 27
Options :
L Dh [
Tg daq: T avg o =eqq gr ST |
802437661.
= + -,
7g Tl 17 o AT U7 BT g1 SAT0AT |
802437662.
= B : ol
qg T ~IAdH I Tga+ & T d97 |
802437663.
= =
T -1 TRt e ety |
802437664.

Question Number : 17 Question Id : 802437167 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



A marksman had four successes in six attempts. What is the

probability that he had three consecutive successes?

Options :

9115
802437665.

12/15
802437666.

13/15
802437667.

6/15
802437668.

Question Number : 17 Question Id : 802437167 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

= e ) o o 3
T THITVETS F: AT B A AT A6 g | T T WA ¢ g

I AT AT 6 7 2

Options :

9/15
802437665.

12/15
802437666.

13/13
802437667.

802437668.



6/15

Question Number : 18 Question Id : 802437168 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

The scores of the six students of Group A in an examination are 38,
45 42 58, 62 & 55. In the same examination, the scores of the six
students of Group B of size 7 are 38, 41, 44, 46, 49 & 32, where one
score is missing. If the arithmetic means of the scores of the two
groups are same, then what is the missing score?

Options :

80
802437669.

65
802437670.

63
802437671.

62
802437672.

Question Number : 18 Question Id : 802437168 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



7 A % 3 Rt ¥ o e o 38, 45, 42, 58, 62 7 55 % |
IET AT H TE B W o AT At #1 €, F g WA 5 67 38,

41,44, 46, 49 47 52 &, gt UF et #7 dF gE g | AR I
TR T THTAT WET T 2 A7 T 2o 9F F0E 2

Options :

80
802437669.

65
802437670.

63
802437671.

62
802437672.

Question Number : 19 Question Id : 802437169 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

A wire is bent into the shape of a square enclosing an area M. [f the
same wire is bent to form a circle, the area enclosed will be

Options :

4+/2M

802437673.

802437674.

802437675.



802437676.

Question Number : 19 Question Id : 802437169 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

T qTY 1 g FT TF T3 FT AR A7 7 7 1 M A6 T7ar £ | A1

T AT FT AIE FF T T A0 AT IAF FIT 99T TAT S .. B

Options :
44/ZM
w
802437673.
M
802437674.
4M
m
802437675.
M
22
802437676.

Question Number : 20 Question Id : 802437170 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



In a flight of 600km, an aircraft was slowed down due to bad weather.
Its average speed for the trip was reduced by 200 km/h and the time
of flight increased by 30 minutes. What was the scheduled duration of
the flight?

Options :

1 hour
802437677.

1 hour 30 minutes
802437678.

802437679. 2 hours

45 minutes
802437680.

Question Number : 20 Question Id : 802437170 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

% 600 F.AT. F 339 § B #7 7 qew w7 oy T
ST A i # 200 f6 A7 wfy o ff e g dv sEm A awa H 30
T 1 2T g2 | SE &t T-aia aarg e o7 ?

Options :
1 ==aT
802437677.

1 =21 30 ==

802437678.

2 J2T
802437679.



5 ==

802437680.

Part B Physical Sciences
Section Id : 8024375
Section Number : 2
Section type: Online
Mandatory or Optional : Mandatory
Number of Questions : 25
Number of Questions to be attempted : 20
Section Marks : 70
Mark As Answered Required?: Yes
Sub-Section Number : 1
Sub-Section Id : 8024379
Question Shuffling Allowed : Yes

Question Number : 21 Question Id : 802437171 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

A point mass m, is constrained to move on the inner surface of a
paraboloid of revolution x* + y? = az (where a > 0 is a constant).
When it spirals down the surface, under the influence of gravity
(along —z direction), the angular speed about the z-axis is
proportional to

Options:

1 (independent of z)
802437681.



Z

802437682.
2—1
802437683.
2—2
802437684.

Question Number : 21 Question Id : 802437171 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

9% 79T m 31 d997 12 + y% = az (FF a > 0 I 2) i Aq0F
FAE T T & (O 9% §| 5T A [oed F 70T § A9 W (—z frem
%) ATTATRT T F TAVAT £ AT 2-HF F TE-A0E THFT FOOT A 4 T

Options :

1 (77 7399)
802437681.

802437682.

802437683.

802437684.

Question Number : 22 Question Id : 802437172 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



Two coupled oscillators in a potential V(x,y) =%kx2+2xy+

%kyz (k = 2) can be decoupled into two independent harmonic

oscillators (coordinates: x',¥’) by means of an appropriate

: X
transformation (;;) =8 (y) The transformation matrix S is

Options :
1
— 1
V2
1
1 ——
Y2
802437685.
A T
\-‘E *.,-'E
A A
'..E '.,,E
802437686.
2 A
*.,-'E VE
T
*.,-'E 1.,.-'3
802437687.
£ o)
1 0
802437688.

Question Number : 22 Question Id : 802437172 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



” + f X .
AT =T (;f) = 5(}.) % ST A AT

Vix,y) = é.ﬂ:xz + 2xy—|—§ky2 (k > 2) ® &1 AT =TT & F=a7 a7
arat Zrer (R af,y')  FAgfwa o ST 7 § =070 ar=1g S

=
d
Options :
1
— 1
V2
1
1 ——
Y2
802437685.
A
\-‘E '.,-'E
A A
'n.-'E '.,,E
802437686.
A, A
*.,-"E VE
T
*.,-'E 1.,.-'3
802437687.
G o)
1 0
802437688.

Question Number : 23 Question Id : 802437173 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

A heavy particle of rest mass M while moving along the positive z-
direction, decays into two identical light particles with rest mass m
(where M = 2m). The maximum value of the momentum that any
one of the lighter particles can have in a direction perpendicular to
the z-direction, is



Options :

1 f
ENME — 4m?2

802437689.

1 j

ECUJ{WE — 2m?
802437690.

cNM?Z — 4m?
802437691.

1

Eﬂic
802437692.

Question Number : 23 Question Id : 802437173 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

TATH 2-FR9T & FoRT9 5=9979 M TT0 U 9730 &9 F7m F=9979 (T2
M > 2m) T & TAAT FO0H 4T FT AT 2 2-F3T F FwaT T oA
o & 3 & 7 Fft off v 7o w0 A AOwAw A 2

Options :

1
ECV{ME — 4m?
802437689.

1
Ecv’M? — 2m?2
802437690.

cNM?Z — 4m?
802437691.

802437692.



—Mc

Question Number : 24 Question Id : 802437174 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875
A frictionless horizontal circular table is spinning with a uniform
angular velocity w about the vertical axis through its centre. If a ball

of radius a is placed on it at a distance r from the centre of the table,
its linear velocity will be

Options :

—rwf + awb
802437693.

rof + awb
802437694,

awt + rwb
802437695.

0 (zero)
802437696.

Question Number : 24 Question Id : 802437174 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

TF TU-HET T AR A7 575 & AT 77 FEATEE qF & 3-8 qH
FT AN 0 T WG AR AT o M UF TR AT & T3 1 T TT
¥ AT ATAT 2 AT SHAT AT AT A

Options :



—rwl 4+ awb

802437693.

rof + awb
802437694.

awt + rwb
802437695.

0 (277)
802437696.

Question Number : 25 Question Id : 802437175 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3.5 Wrong Marks : 0.875
An inductor L, a capacitor € and a resistor R are connected in series

toan AC source, V =V, sinwt. Ifthe net current is found to depend
only on R, then

Options :

C=20
802437697.

L=20
802437698.

w=1/VLC
802437699.

| R 2

S~
S T

802437700.



Question Number : 25 Question Id : 802437175 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

UF YT L, TF STV C TAT 0% Fa<ras R A0 #7 § 7% AC =0
V=V,sinwt 7 JE I TE 72 &7 5 R T 497 =T F19 A7

Options :
C=0
802437697.
L=20
802437698.
w=1/VLC
802437699.
e BE
VIC 4l
802437700.

Question Number : 26 Question Id : 802437176 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

Three point charges ¢ are placed at the corners of an equilateral
triangle. Another point charge —Q is placed at the centroid of the
triangle. If the force on each of the charges g vanishes, then the
ratio Q/q is

Options :

802437701.



A
|

802437702.

‘ "

w]

802437703.

=

802437704.

Question Number : 26 Question Id : 802437176 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

T favg-amaer ¢ TF FHATg PO F A W T A0 2| UF §97 -
A9 —Q P & F5F 7% 7 oA 9w 2| AR T A=A ¢ T T v
e feIegeer g1 S AT S Q/q €

Options :

V3
802437701.

=

\."E
802437702.

=5

3\.,"?
802437703.

2

3

802437704.



Question Number : 27 Question Id : 802437177 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875
Three infinitely long wires, each carrying equal current are placed

in the xy-plane along x = 0,4+d and —d. On the xy-plane, the
magnetic field vanishes at

Options :
d
r=+&=
802437705, Z
1
802437706. !
1
X = +d (1 ——,_)
Y3
802437707.
a
X = i—_
V3
802437708.

Question Number : 27 Question Id : 802437177 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875
A oA o a1, A TR T ag T E, vy AAq ) = 0, +d

AT —d 77 FT9 F) xy-q °, FEhrT 47 707 0 e Fem

Options :

M| B

802437705.



x=id(1+%§)

802437706.
1
X.— id (1 = 7)
Va3
802437707.
d
X =—
W3
802437708.

Question Number : 28 Question Id : 802437178 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

The following figure shows the intensity of the interference pattern
in the Young's double-slit experiment with two slits of equal width
is observed on a distant screen.

BAATE A e
Distance

If the separation between the slits is doubled and the width of each
of the slits is halved, then the new interference pattern is best
represented by

Options :

Ll
o T - M T - A
Distance

8024377009.



Distance

802437710.
. B Elim?-m:; F B S S
802437711.
R TR B -t SR T - Sl TR -
Dnislance
802437712.

Question Number : 28 Question Id : 802437178 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



o = ¥ 997 % FB-TaTes 79 § e sty = #i 3@

TRI9E 2 97 57 ¥@ 75 T¥ 39T % 2 |
 SEVIIR BT R R S e R
Distance

TS TATIRT & S 0 541 &7 AT A7 FISTE AT FT & J0, J7 40

Options :

Distance

8024377009.

Distance

802437710.

"

£ 43 24 0D 12 .46

802437711. AP




TR R E - T RS | E B A R
Drislance

802437712.

Question Number : 29 Question Id : 802437179 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

Let E}(x.yJ z:t) = Eﬂ cos(2x + 3y — wt), where w is a constant, be
the electric field of an electromagnetic wave travelling in vacuum.

Which of the following vectors is a valid choice for Eﬂ?

Options :
A 3 M
= Ej
802437713.
ra 3 T
L E’F
802437714.
) 2 )
L Ej
802437715.
j 27
)
802437716.

Question Number : 29 Question Id : 802437179 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



T E(x,y,2,t) = Ey cos(2x + 3y — wt), TFT o oo §, fFata & ar
72 forem ST w1 frem aw A, AT E, F o e ® a ween

ArRer 3T ZAm?
Options :
~ 3 -
"= Ej'
802437713.
) 3 )
I+_Ej
802437714,
) 2 ~
I+_Ej
802437715.
fee o
!
802437716.

Question Number : 30 Question Id : 802437180 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875
Two time dependent non-zero vectors u(t) and 7(t), which are not
initially parallel to each other, satisfy u xi—f P i—f = ( at all time
t. If the area of the parallelogram formed by u(t) and v(t) be A(t)
and the unit normal vector to it be 7i(t), then

Options :

A(t) increases linearly with t, but fi(t) is a constant
802437717.

802437718.



A(t) increases linearly with t, and n(t) rotates about

wu(t)x v(t)

A(t) is a constant, but 7i(t) rotates about u(t)Xx v(t)
802437719.

A(t) and 7i(t) are constants
802437720. '

Question Number : 30 Question Id : 802437180 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

THT T ATAT, & AT () TAT 0(t), T 9F § TF TAC & TR A1
T, ux—t—vx——Uﬂﬁﬂﬁt?ﬁ'ﬂﬁwﬁﬁﬁglﬂ'ﬁ'u{t)?m b (t)
T q THATAE TS FT ATHA A(t) FT TAT TAFT THFH AT9AT A8 ()
grar
Options :

t & AT A(t) TEwATaa: (linearly) 384T 8, g ii(t) Fa0% g
802437717.

t & 77T A(t) TEETAa: (linearly) =91 2 ST U ()X v(t) F

== A(t) T7aT e
802437718,

=) L] i %_
802437719. A(t) o § TR () x v(t) F T=-F< at) T e

A(t) 74T a(t) Favmr £
802437720. (©) (£) .



Question Number : 31 Question Id : 802437181 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

A basket consists of an infinite number of red and black balls in the
proportion p: (1 —p). Three balls are drawn at random without
replacement. The probability of their being two red and one black is
a maximum for

Options :
p=3/4
802437721.
p=23/5
802437722.
=1/2
802437723. 4 /
=2/3
802437724. 4 /

Question Number : 31 Question Id : 802437181 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

TF IFA A p:(1—p) T ATTT F ATA TAT FTAT T3 q=7 7T 7 £

TTe 579 78 =597 T ?Iﬁ_fé;gm CEARE g1||1:._ ﬁﬁ%wqmﬁ
% FTAT g1 AT ATIHAH TTHHAT (45 & (o1 Rt

Options :

p=3/4
802437721.

802437722.



p=3/5

=1/2
802437723. 4 /

= 2/3
802437724. 4 /

Question Number : 32 Question Id : 802437182 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No
Correct Marks : 3.5 Wrong Marks : 0.875

2

a‘ ab ac
The eigenvalues of the 3 X 3 matrix M = | gb b2 b{') are
ac bc c?

Options :

gt 4B 4620, D
802437725.

b £ &2 a2, D
802437726.

az4-b2, ¢ 0
802437727.

a? + c?, b2, 0
802437728.

Question Number : 32 Question Id : 802437182 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



a’ ab ac

3% 3 -'.‘."H|c=.]‘ =Q'_ M = ab bz b(‘_- % ﬂﬁ?ﬂﬂli ifa* m_"r%'
ac bc c?

Options :

iar 4B 4650, O
802437725.

b? + &2 a2, 0
802437726.

az+b% c% 0
802437727.

a4 c%, b2 0
802437728.

Question Number : 33 Question Id : 802437183 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

A function of a complex variable z is defined by the integral

2_
f(z) = @F %dw, where T is a circular contour of radius 3, centred

at origin, running counter-clockwise in the w-plane. The value of the
functionatz =(2—1) is

Options :

0
8024377209.
802437730. 1 =4

e + 2mi

802437731.



802437732.

Question Number : 33 Question Id : 802437183 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

ATERT 7 2 37 o AR [ (2) = . L dw AR A

wW—

$ et T e g T e e 3 A v e v () £ 5w
T H ITHIIAT 2| FAT AT 2= (2— i) WHARE

Options :
0
802437729.
802437730. 1 -4
802437731, O+ 2ml
2t
802437732. 4T

Question Number : 34 Question Id : 802437184 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

The temperatures of two perfect black bodies A and B are 400 K
and 200 K, respectively. If the surface area of A is twice that of B,
the ratio of total power emitted by A to that by B is

Options :



802437733,
2
802437734.
32
802437735,
802437736. 15

Question Number : 34 Question Id : 802437184 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

3T TS FIOTHTAT A TAT B F ATTHIA FHT: 400 K 747 200 K £1 7% A

%1 FAAZ FT AATA B AT AAE F ATTA T &0 AT 21, AT A FIT =HFea
orf™% T, B 51T Frefia o & g 2

Options :

802437733.

802437734.

32
802437735,

802437736. 15

Question Number : 35 Question Id : 802437185 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

Two ideal gases in a box are initially separated by a partition. Let
N;,V; and N,, V, be the numbers of particles and volumes occupied
by the two systems. When the partition is removed, the pressure of
the mixture at an equilibrium temperature T, is

Options :
N+ N, )
RBT(HH+%)
802437737.
N.+ N
EBT( 1 2)
I +1~
802437738. PE
N. N
kT ( ks Vz)
1 2
802437739.
1 N N
SheT (72 +3)
802437740. v

Question Number : 35 Question Id : 802437185 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

e oo & vt a7 1 v fArererd T i qEEar 7 Ge-aaTw @ 1w
ZI N, V, TITN,, V, FT FHT T &1 5 F071 31 A3 T47 qFa A1) T18
TSI AT T Z2T AT I AT A AT T He 57 74 2

Options :

Ni+ N
kpT (4)
2(Vy+V5)

802437737.



N, + Ny
knT ( )
B \ v,+v,

802437738.
N, Nz)
kBT(Vl o
802437739.
LT (% 4 2)
ERBT (Vi * V,
802437740.

Question Number : 36 Question Id : 802437186 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

An idealised atom has a non-degenerate ground state at zero
energy and a g-fold degenerate excited state of energy E. In a
non-interacting system of N such atoms, the population of the
excited state may exceed that of the ground state above a

temperature T >

. The minimum value of g for which this is
2kgIn2

possible is

Options :

802437741.

802437742.

802437743.

802437744.



Question Number : 36 Question Id : 802437186 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

[LET ﬂﬁfc‘ﬁa;_"f TTHT] %%ITT TITIE 9T gaeT 9 T 0T % FAT
g-TI7E AT Teatod Aa=T Sl E T2 2| UH N TLRIA & ST
" i E = ~
AN 7 § e 7T o> % T Seatord STa=Tel =1 AHre

2kglnz
TAFT SaeAT-AATE 7 AT F7 71 2| T FHT Z F (0 g F7 =[Aa9

Options :

802437741.

802437742.

802437743.

802437744.

Question Number : 37 Question Id : 802437187 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



The Hamiltonian of a system of N non-interacting particles, each of
mass m, in one dimension is

N

2
Pi / 4
i = aiass P LI
(Zm 4xl)

i=1

where 4 > 0 is a constant and p; and x; are the momentum and

position respectively of the i-th particle. The average internal
energy of the system is

Options :

4

~kpT
802437745.

3

~kpT
802437746.

3

kT

802437747.

1

~kgT
802437748.

Question Number : 37 Question Id : 802437187 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



FFAE mF N Eirffi-q‘l-%m{iﬂ ?ﬁﬂﬂ?-ﬁﬂﬁwgﬁﬂ:ﬁ%

g A > 0 et € 797 i-37 %0 & "=w g4y F4fF #9; p, 74T 1, 2
T T qIT AT TAT 2

Options :
4
~kpT
802437745.
3
~kpT
802437746.
3
~kgT
802437747.
1
~kgT
802437748.

Question Number : 38 Question Id : 802437188 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



A 10V battery is connected in series to a resistor R and a
capacitor C, as shown the figure.

47 kil

e & =10 F

The initial charge on the capacitor is zero. The switch is turned on
and the capacitor is allowed to charge to its full capacity. The total
work done by the battery in this process is

Options :

1075,
802437749.

2 1074
802437750.

=g
802437751. 5X107%J

47 %X 107%3)
802437752.

Question Number : 38 Question Id : 802437188 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



T 10 V T T2 T HETAT Tawres® R a97 T C % a7
AT § T2 2

== C == 10pF

HETHA 77 AT A9 O 5| 7 F1] Fh ST H1 0 q9a1 9%
TS F TAT STaT 2| T FIRT I (AT § (4T T Fr F19 2

Options :

1075,
802437749.

2 1074
802437750.

=g
802437751. 5X107%J

47 %X 107%3)
802437752.

Question Number : 39 Question Id : 802437189 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



In the 3-bit register shown below, Q, and @, are the least and the
most significant bits of the output, respectively.

Qs Q2 Q4

|—03 D, Q; Dy 1 91&31-“
CLK
1 B

If Q,, @, and Q, are set to zero initially, then the output after the
arrival of the second falling clock (CLK) edge is

Options :

001
802437753.

802437754. 100

802437755. gL

110
802437756.

Question Number : 39 Question Id : 802437189 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



19 {2 3-fae Tfomev o , FT Q, FULT: Ta7 FH TIT TG0 AT9F T2F

£t e (bit)

03 ¢ 0

LQa Ds e D ‘ Q1 Dle=+1
CLK
Ny s

e Q;, Q, TAT Q5 T AT ¥ T T FAT AT AV TAX T & 1< A
fa @ 4 (falling clock edge) &< % e fore =T v &

Options :

001
802437753.

802437754. 100

802437755. gL

110
802437756.

Question Number : 40 Question Id : 802437190 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

The Boolean equation Y = ABC + ABC + ABC + ABC is to be
implemented using only two-input NAND gates. The minimum
number of gates required is

Options :



802437757.

802437758.

802437759.

802437760.

Question Number : 40 Question Id : 802437190 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3.5 Wrong Marks : 0.875

AT THFHT Y = ABC + ABC + ABC + ABC &1 &a ar-foaar
NAND = % ST | FATT 2| FH 7 TF dAT99% T2 61 7497 2

Options :

802437757.

802437758.

802437759.

802437760.

Question Number : 41 Question Id : 802437191 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 3.5 Wrong Marks : 0.875

The temperature variation of the resistivity of four materials are
shown in the following graphs.

i [
I | | 1
I | | ]
] ] | | 1
- (. - FE
B | 5| | |
L.'! I I j I i
A &’ : | B HE 1
ol 1
= I
I | ]
] | [ 1
[ [
T Ty Temperature
: Ty T3 Temperature
[ 1
I i
L]
= =l
= =l 1
=0 D E I 1
e} I S | ]
C'f-:'a I AN 1
) é | 1
I I ]
x : | i
I ]
I I 1
1

A 75 Temperature T T;  Temperature

The material that would make the most sensitive temperature
sensor, when used at temperatures between T, and T, is

Options:

802437761.

802437762.

802437763.

802437764.

Question Number : 41 Question Id : 802437191 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



T TETAT #F TTACTHaT & JTT9TT & T TFa F7 oo A==t o

2
:
Az 7
=
T Ty Temperature
By HE
cEl\ ! D2l
@) N &l
;b T;  Temperature Ty T, Temperature
ATTHIE T, TAT T, F &=, T UG ATTATST % [T ST T2 AT
Options :
802437761. A
B
802437762.
cC
802437763.
D
802437764.

Question Number : 42 Question Id : 802437192 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



Let |n) denote the energy eigenstates of a particle in a one-

dimensional simple harmonic potential V(x) =§mm2x2. If the

particle is initially prepared in the state [(t = 0)) = \EUG} + (1)),
the minimum time after which the oscillator will be found in the same
state is

Options :

3n/ (2w
802437765. /{ )

n/w
802437766.

n/(2w)

802437767.

21/ w
802437768.

Question Number : 42 Question Id : 802437192 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

- v et T v (x) =§mm2x2 T ST ATHAATAT AT
FT |n) AT | TS F7 HT ALA T |w(t=0j)}=ﬁ(i0)+|1)j FIEAT H

FATT T4 ST AT 0T =[AaH T9T T A0S 2% (6T SAT AqeqT H A,
T
Options :
3n/(2w
802437765. /{ )

802437766.



m/w

n/(2w)

802437767.

21/ w
802437768.

Question Number : 43 Question Id : 802437193 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3.5 Wrong Marks : 0.875
For the one dimensional potential wells A, B and C, as shown in

the figure, let E,, E5 and E denote the ground state energies of a
particle, respectively.

——— g
—-————
————

2V,

=]
-—
o
=
—F
o=
f=]

A B C
The correct ordering of the energies is
Options :

Eqr>FEp > FE
802437769. °© B SR

Foomhe m B
802437770, ~ BT TG

Eoa =E. = E
802437771, B~ TG T FA

EB = E.A. = Ec
802437772.



Question Number : 43 Question Id : 802437193 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

TF-ff A I A, B C, S Aw A g fEmm e g F
ToTTT e F07 &1 ~[AAH ol ATeqTAl & E,, Ep TAT B¢ ATH|

_———=R
———— R
-

STl T TR T 2

Options :
E.>FE.=>E
802437769. °© B oA
B B
802437770, ~ BT TC
Er = E-=>E
802437771, B~ Tt TA
EB = Eﬂ = Ec
802437772.

Question Number : 44 Question Id : 802437194 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



An angular momentum eigenstate |j, 0) is rotated by an
infinitesimally small angle ¢ about the positive y-axis in the counter
clockwise direction. The rotated state, to order ¢ (upto a
normalisation constant), is

Options :
802437773. ke _;’{m('j* DA 17,=1))
802437774, 5 = ;fmw’ 1) —:|j=12)

i, 0 = £JiG - DU, D = 1j,~1))
802437775.
802437776. o = gﬁm“’ 1) _S‘JWU'. —1)

Question Number : 44 Question Id : 802437194 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875
T IO T ATHALTE 77T |, 0) ATHTAAT 9T H garens: y-oref
% TE-TIE 9T qEFT: F7 £ 7 TAT AT 0T 2| (TAHERI0 Far
TUTET) TF AT ATEAT AT £ AFE

Options :
i, 00 =i + D), 1) + 1, ~1))

802437773.

i, 00 =ZViG + D(), 1) = 1j,~1))
802437774.



i, 0) =376 = DU, 1 = 17, ~1)
802437775.

i, 0 =G + DI 1) =G — DI, —1)
802437776.

Question Number : 45 Question Id : 802437195 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875

The wavelength of the first Balmer line of hydrogen is 656 nm. The
wavelength of the corresponding line for a hydrogenic atom with
Z = 6 and nuclear mass of 19.92 x 10727 kg is

Options :

18.2 nm
802437777.

109.3 nm
802437778.

143.5 nm
802437779.

393.6 nm
802437780.

Question Number : 45 Question Id : 802437195 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3.5 Wrong Marks : 0.875



FIZSTAA &l TI9 FHT 7@T & 747 557 656 nm F| Z = 6 FAT AT
TR 19.92 X 10727 kg a1t gregraA-a9 (hydrogenic) T¥HTI & oI
7T T T TS ¢

Options :

18.2 nm
802437777.

109.3 nm
802437778.

143.5 nm
802437779.

393.6 nm
802437780.
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Question Number : 46 Question Id : 802437196 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
The state of an electron in a hydrogen atom is

1 1 1
W) =—[1,0,0) +—=12,1,0) + —=|3,1,-1)
/ \,’% V3 \,E

where |n,I,m) denotes common eigenstates of H, [? and L,

operators in the standard notation. In a measurement of L, for the
electron in this state, the result is recorded to be 0. Subsequently a
measurement of energy is performed. The probability that the result
Is E, (the energy of the n = 2 state) is

Options :

802437781.

142
802437782.

2/3
802437783.

1/3
802437784,

Question Number : 46 Question Id : 802437196 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



T FTES I TOATT H TAFZ 6l 9207 2

1 1 i &
Vo6 V3 V2

WEl [n,[,m) Tafad wdia § "wE (@neer) §, [2 F9T L, fit ATAT
ATHAATN FAATS (ST 5| TAFEA 6 T ATEATH L, T TF THEOTH

O TT9T STAT 21 TF T3 So1 /19 T¢ TH & E, (n = 2 FFe7 dF
SAT) FTH T AT §

Options :

802437781.

142
802437782,

2/3
802437783.

1/3
802437784,

Question Number : 47 Question Id : 802437197 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

A particle with incoming wave vector F_c}, after being scattered by the
potential V(r) = ri goes out with wave vector k'. The differential

scattering cross-section, calculated in the first Born approximation,
depends on g = [I? 2 §’| as

Options :

802437785. Xq



1/q*

802437786.

1/q
802437787.

1 qu 3;{2
802437788.

Question Number : 47 Question Id : 802437197 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
. £ -, i = .
TEV(r) = T—z?ruﬁﬁ%* FTT STTTAT T TR k =TT 0T, TET A Ta8T
k' & faae 21T 21 waw 79 (Born) ATHEEA F @ 07 A whe

TvET (differential scattering cross-section) # g = [E—H KR

BREGIAEEZ P EI LS

Options :
802437785. /Q’
1/q*
802437786.
1/q
802437787.
1 /'(]" 3/2

802437788.



Question Number : 48 Question Id : 802437198 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

A quantum particle in a one-dimensional infinite potential well, with
boundaries at 0 and a, is perturbed by adding H' = €6 (x — g) to the

initial Hamiltonian. The correction to the energies of the ground and
the first excited states (to first order in €) are respectively

Options :

0and O
802437789.

2¢/a and 0
802437790.

0 and 2¢/a
802437791.

2¢/a and 2¢/a
802437792.

Question Number : 48 Question Id : 802437198 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
T FATEH FOT, ST TICATHT O F9T @ AT TH-{A717 o ATa gIH g,
FT AT gIHeTAT ﬁH’zecﬁf(x—i)a“lEﬁaﬁrﬁm ATATE (e F

2
PEIE) :ﬁﬂ?..-hj- ﬁ:) mi-rIdH FITAT T9T T9H 'Gf%r“iﬂ Eﬂﬁﬂ‘)ﬂﬁ\ﬁ ﬁaiu_l_i_

HOTTET T T T 20

Options :

07470
802437789.



2e/aTAT 0

802437790.

0 4T 2¢€/a
802437791.

2e/a TAT 2€/a
802437792.

Question Number : 49 Question Id : 802437199 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 5 Wrong Marks : 1.25
. 1 " ; ; ;
Spin > fermions of mass m and 4m are in a harmonic potential

Vix) = %kxz. Which configuration of 4 such particles has the lowest

value of the ground state energy?
Options :

4 particles of mass m
802437793.

4 particles of mass 4m
802437794.

1 particle of mass m and 3 particles of mass 4m
802437795.

2 particles of mass m and 2 particles of mass 4m
802437796.

Question Number : 49 Question Id : 802437199 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 5 Wrong Marks : 1.25

FTHTT m T9T 4m %’Wéwﬁrﬁm (fermions) =T (A4

V(x) =§ka % U9 |/ g1 T FO % (67 @ § s qa7e T

(ground state) T T =R ZIT?
Options :

THEETT m T 4 FU
802437793.

THHETT 4m F 4 F7
802437794,

Z=HTT m T 1 T97 =919 4m F 3 F77
802437795.

F=IHT m % 2 TAT =999 4m % 2 T
802437796.

Question Number : 50 Question Id : 802437200 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

Falling drops of rain break up and coalesce with each other and
finally achieve an approximately spherical shape in the steady state.
The radius of such a drop scales with the surface tension ¢ as

Options :

l/’\.“r{?
802437797.

802437798.



802437799.

802437800.

Question Number : 50 Question Id : 802437200 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
Rl g2 7 1 4% 22 FT UF-GAL F ATA WA g1 A & AT T

AT & T TATTRTL T AAT 51 T TR A Ga1 01 (19AT F1 T05 T4
o T ST T YA & EA

Options :

lf\.’IE
802437797.

i

Va
802437798.

a
802437799.

g2
802437800.

Question Number : 51 Question Id : 802437201 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



The velocity v(x) of a particle moving in one dimension is given by
v(x) = v, sin (:—x) where v, and x, are positive constants of
XD

appropriate dimensions. If the particle is initially at x/x, = €, where
|| « 1, then, in the long time, it

Options :

executes an oscillatory motion around x = 0
802437801.

tends towards x = 0
802437802.

tends towards x = x,
802437803.

executes an oscillatory motion around x = x,
802437804.

Question Number : 51 Question Id : 802437201 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
T TROTT § TIAHT &0 7 =9 v(x) = v, sin (?) g, e 1o T x, Sr=d
0
foraTat & aeren s v 21 Af% w0 F7 A fwE FHeaiw x/x, = € T, T

€| « 18, 79 &9 T § ot T (9eF TH7e & o0 2]
Options :
x = 0 % Z=-7E g
802437801.

— 0 1 v T A gy B

802437802.



i

1+l

Al

X = xo ®T AT ATH HT T
802437803.

X = X, ¥ TA-1E aTeT
802437804.

Question Number : 52 Question Id : 802437202 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 5 Wrong Marks : 1.25

A pendulum executes small oscillations between angles +6, and
—8,. If 7(6)d8 is the time spent between 6 and 6 + d#@, then 7(8) is
best represented by

Options :

802437805.
I Tt I
I |
I |
| 1
I I
I I
I |
I I
| |
I 1
I I
| 1
90 0 Sa

802437806.

802437807.



I
D
=]
o
m.—-—-————
o

802437808.

Question Number : 52 Question Id : 802437202 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

T TTAH 40, TT —0, & a9 AL a7 FAAT 2| A= 6 TAT6 + d6 &

&= BT s=fa ©(9)de 31 AT 1(6) T TIAH q=HT ATE A www
wateta =T a7 7T 2|

Options :



802437805.

802437806.

802437807.

802437808.



Question Number : 53 Question Id : 802437203 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

Consider a particle with total energy E moving in one dimension in
a potential V(x) as shown in the figure below.

ilv

X

Which of the following figures best represents the orbit of the particle
in the phase space?

Options :
p
YN\
802437809.
P
VA GN
N
802437810.

802437811.



a
o

X

a\
\/x
S

-
-

802437812.

Question Number : 53 Question Id : 802437203 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

=

e e v w7 5 @99 V(x) & 7913 & aiaw 5 w9 E A
T F F qI0H =T

'V

*X

90 | & F19 A7 =7 747 7UY (phase space) T 07 T FAT FT A9

Options :

8024378009.



/\
o

<

A
SR

802437810.
p
\/\/ x
802437811.
p
K_//}c
802437812.

Question Number : 54 Question Id : 802437204 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



The energy density I of a black body radiation at temperature T is
hv

hv !

where v is the frequency. The function I(v,T) for two different
temperatures T; and T, are shown below.

2
given by the Planck’s distribution function I(v,T) = Ei:

Ty

'1.‘.1

If the two curves coincide when I(v, T)v® is plotted against v?/T,
then the values of a and b are, respectively,

Options :
2 and 1
802437813.
802437814, 2 a@nd2
3 and —1
802437815.
—3and 1
802437816.

Question Number : 54 Question Id : 802437204 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



ATTAE T TF FTOWERT AT % FHotl-aaed | FT A% 324

gmv? } 5 -
T [(v,T) = :: T T 9T 2, W v e g

i

[(v,T) %1 &1 T4 a1t T, 747 T, & forv = fRwman 2

v

AT I(v, T)v® &7 v? /T 5 71T =12 F79 97 541 9% (curves) TITHT 21,
AT a TAT b F AT FHT: 8

Options :

2 74T 1
802437813.

—2 947 2
802437814.

) =

802437815. 3 AT —1

—3d49T11
802437816.

Question Number : 55 Question Id : 802437205 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 5 Wrong Marks : 1.25
For an ideal gas consisting of N distinguishable particles in a volume

V, the probability of finding exactly 2 particles in a volume 6V <« 1V,
in the limit N,V - o, is



Options :

2NGSV IV
802437817.

(NSV/V)?
802437818.

N&V)® -N&v /v
2172
802437819.

V2 .
(v) e NVIY
802437820.

Question Number : 55 Question Id : 802437205 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

N T FOT1 ATt JTa VAT qrael T/ qra_ 6V < VOH,

[

ST-31 FHAA 2 T I 61 UTAwar, N,V — oo HT {HTH, 8

Options :

2NV IV
802437817.

(NSV/V)?
802437818.

ENSV:IZ o —NEV,.-"V
2V2
802437819.

802437820.



2
(‘5’_”) o —N&V/V
—) e

Question Number : 56 Question Id : 802437206 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 5 Wrong Marks : 1.25
The Hamiltonian of a system of 3 spinsis H = (5,5, + 5,53),

where §; = +1 fori = 1,2,3. Its canonical partition function, at
temperature T, is

Options :
2
2 (ZSinh L)
kgT
802437821.
Jr' 2
2 (21’:0511 kg:r)
802437822.
2 (ZCDsh L)
kgT
802437823.
3
2 (2{‘.-::-511 L)
kgT
802437824,

Question Number : 56 Question Id : 802437206 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



AT TRA T A B gHeEAT H = [(S,S; + 5,5:5) 8, WEii=1.2,3

% TS, = +1 Z1 TTTHW T T THET Aed AT3aem @ (canonical
partition function) g

Options :
2
2 (25111}1 L)
kgT
802437821.
;)2
2 (2{‘.-::-511 T
802437822.
2 (chsh L)
kgT
802437823.
3
2 (2{*.0511 L)
kgT
802437824.

Question Number : 57 Question Id : 802437207 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

A certain two-dimensional solid crystallises to a square monoatomic
lattice with lattice constant a. Each atom can contribute an integer
number of free conduction electrons. The minimum number of
electrons each atom must contribute such that the free electron

Fermi circle at zero temperature encloses the first Brillouin zone
completely, is

Options :

3
802437825,



802437826. 1

4
802437827.

802437828.

Question Number : 57 Question Id : 802437207 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

% fafEdT 2, STw Fa0® o a0 T-AFE F UER-TOA] AT J

e T3 2IAT 2| ¥ TEATY] HFd-FTA-TAa2 1 & § A9 2 q 07 §
Z0T A% 77 =T & O AW T T9® AeEt 9% o gE Tae
THT T (free electron Fermi circle) &% &TT AT ¥ TTHTT HT F7 &

C P, e v = =~
FH T4 TAFZ(F T AWETH FIAT ZAM

Options :

3
802437825.

1
802437826.

4
802437827.

2
802437828.

Question Number : 58 Question Id : 802437208 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 5 Wrong Marks : 1.25

A tight binding model of electrons in one dimension has the
dispersion relation e(k) = —2t (1 — coska), where t > 0, a is the
|attice constantand — = < k < E Which of the following figures best

a

represents the density of states over the range i gk <l 9

i

Options :

Qe ala L
802437829.

il 2a H.‘a-"ﬂ' k
802437830.

mi2a ala [
802437831.

mi2a mla [
802437832.

Question Number : 58 Question Id : 802437208 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
T AT TerE A & g7 S99 "ie (tight binding model) & Tiesror wrerer
(k) = -2t (1 — coska) EFET t > 0 g, TIT q TTAF £4CH ¢ U

e el ﬁ'ﬁﬁﬁﬂﬁ??ﬁﬁ'ﬂ’;i k < L% 97T § geqr-a+e
a a a a

FT TEH FSGT AL 43T 22

Options:

ol Qe mla L
802437829.

i 2a .i‘!.‘a-"d' k
802437830.

ni2a mla [
802437831.

i 2a mla k

802437832.



Question Number : 59 Question Id : 802437209 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

8 "u'lrg A

e

&
2
and a; = ak, where a > 0 is a constant. The spacing between the

(100) planes of the lattice is

A lattice is defined by the unit vectors a, = af, @, = —

Options :

V3a/2
802437833.

a/2
802437834,

802437835.

V2a
802437836.

Question Number : 59 Question Id : 802437209 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
ot
2
TF AT ¢, 2l a > 0 TF BOw 2 Fw % (100) FAT F A7 A

-3 A F A 'IE.A. =+ o
AT AT 4, = ai, dy = — I-t—%j TAT @5 = ak, F FT TEATUA

* - é\l-
Options:

v3a/2
802437833.



a/2
802437834.

802437835.

V2a
802437836.

Question Number : 60 Question Id : 802437210 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

A spacecraft of mass m = 1000 kg has a fully reflecting sail that is
oriented perpendicular to the direction of the sun. The sun radiates
10%® W and has a mass M = 103° kg. Ignoring the effect of the
planets, for the gravitational pull of the sun to balance the radiation
pressure on the sail, the area of the sail will be

Options :

10% m2
802437837.

10* m2
802437838.

108 m2
802437839.

10° m2
802437840.

Question Number : 60 Question Id : 802437210 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 5 Wrong Marks : 1.25

FFTAE m = 1000 kg F ST FT T O TET 2 797 28 73 7

| o S 5.}

T39T % A9 AT 47 21 7qF 1026 W o6 =HeF F7a7 £ 797 0%

FEA M = 1030 kg g1 TET % THTF FT U190 77 3 A7, T3 5 [oearma o
T 9T 9% FATHT07 T T&TT Fferd 21 & TorT 0 &7 &% g

Options :

10% m2
802437837.

10* m2
802437838.

108 m2
802437839.

10° m?2
802437840.

Question Number : 61 Question Id : 802437211 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

The electric field due to a uniformly charged infinite line along the
z-axis, as observed in the rest frame S of the line charge, is

E(F) = L ™) n a frame M moving with a constant speed v

2me, (x24y2)

with respect to S along the z-direction, the electric field E’ is (in the

)

|'_—]{?2

following f = v/candy = 1/,/1

Options :

E, = E, and E;, = E,
802437841,



Ey = PYEx and E;, = BYE,

802437842,
Ex = Ex/yand Ej, = E, [y
802437843.
Ey =YE, and E, = yE,
802437844,

Question Number : 61 Question Id : 802437211 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
z-5 F1 e & A T & qrafdT qeq w97 A AT G AT-A=AT F
T 79 () S & 30 T T E(F) = —— —oY_$| S F AT 2-fe

2meg (x24y?) €

Ty A T R ME de@ o B §(R=Ep = v/c Ty =

1/y1-p*%)

Options :

.~ = E,. 491 E;(, = E},
802437841.

E, = ByE, TN E, = BYE,
802437842.

E,=E,/y TE,=E,/[y
802437843.

E. = yE, T4T E}, = YE,

802437844.



Question Number : 62 Question Id : 802437212 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

A parallel plate capacitor with rectangular plates of length ¢, breadth
b and plate separation d, is held vertically on the surface of a
dielectric liquid of dielectric constant k and density p as shown in the
figure. The length and breadth are large enough for edge effects to
be neglected.

The plates of the capacitor are kept at a constant voltage difference
V. lgnoring effects of surface tension, the height h upto which the
liquid level rises inside the capacitor, is

Options :
VZeg(r—1)
pgbd
802437845.
Vieg(k—1)
2pgh?
802437846.
Vieg(k—1)
2pgd?
802437847.
Vieg(r—1)
pgd?

802437848.



Question Number : 62 Question Id : 802437212 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

st fo e oy o famman a8, & ¢, =112 b 797 Tigwra & 519 d
T AT FAHTAT TISET AT Rl TEHATF k¢ T T9T p T T
% & FAg T HETHY TG ATGT g | FATE TAT A(ETE TaA1 TET 2 19 (oheATer
% THATT AT STAT 61 AT THAT 2|

LT AT TIEHTA & A= 0% 297 q1e daq7 V 747 71 2| A3 T T4
F TATAT 7 SULAT FF % A1, T F 427 97 S92 h 7% 59 771 =7

5T & T

Options :
VZeg(r—1)
pgbd
802437845.
Vieg(k—1)
2pgh?
802437846.
Vieg(k—1)
2pgd?
802437847.
Vieg(r—1)
pgd?

802437848.



Question Number : 63 Question Id : 802437213 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

Using the following values of x and f(x)

i 0 0.5 1.0 1.5

f(x) 1 a y —5/4

the integral I = fﬂl'Sf[x)dx, evaluated by the Trapezoidal rule, is

5/16. The value of a is

Options :

3/4
802437849.

3/2
802437850.

7/4
802437851.

19/24
802437852.

Question Number : 63 Question Id : 802437213 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



T7% AHAATH 99 (trapezoidal rule) & SETE T4T e fertad x 74T

f{.‘k‘) "';F: lei‘\I' Eill -d‘{tﬁu T:F,ﬁ' E‘[T

:r 0 0.5 1.0 1.5

f(x) 1 a 0 —5/4

AT [ = [ f(x)dx F1A 5/16 AT &, AT g FATE

Options :

3/4
802437849.

3/2
802437850.

7/4
802437851.

19/24
802437852.

Question Number : 64 Question Id : 802437214 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



The Green’s function for the differential equation

d2x

dt?

+ x = f(t), satisfying the initial conditions

x(0) = 23(0) = 0, is

0 for 0<t<rt
sin(t — 1) for t>1

G(t,T) = {

The solution of the differential equation when the source

f(t) = 6(t) (the Heaviside step function) is
Options :
sint

802437853.

1 —sint
802437854,

1 —cost
802437855.

cos?t —1
802437856.

Question Number : 64 Question Id : 802437214 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

~ 2 » ry
ATHAAT THIEL] jTZ+ x = f(t) % orm gt orat

x(0) = ZX(0) = 0 T = F7H AT Fie-HAT §
0 for 0<t<t
G(t,7) = {sin(:t — 1) for t>«t

T =T f(t) = 6(t) (EEATES ATIHT Fee) 21 AT AT
THTFOT T g %

Options :



sint

802437853.

1 —sint
802437854,

1 —cost
802437855.

cos’t —1
802437856.

Question Number : 65 Question Id : 802437215 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

2 b
‘i—”’) _ TV _ ¥ with the
dx

The solution of the differential equation ( :
boundary conditions y(0) = 0 and y'(0) = —1, is

dx

Options :
xz

—In (? +x + I)
802437857.

—x1n(e + x)
802437858.

_xe—x‘z
802437859.

XX+ 1)e™

802437860.



Question Number : 65 Question Id : 802437215 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
THETAT TTAaET y(0) = 0 4T y'(0) = —1 F ATT FTTHeAT THHIT

dy\%  d2y , :
(—}) L=y EEAE

dx dx?
Options :
xE

—In (? +x + 1)
802437857.

—xIn(e + x)
802437858.

_xe—x'z
802437859.

—x(x+1)e™™
802437860.

Question Number : 66 Question Id : 802437216 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

If we take the nuclear spin [ into account, the total angular

momentum is F = L+ S + I, where L and § are the orbital and spin
angular momenta of the electron. The Hamiltonian of the hydrogen

atom is corrected by the additional interaction A7 (L + ), where

A = 0 is a constant. The total angular momentum quantum number
F of the p-orbital state with the lowest energy is

Options :

802437861.



802437862.
i)
802437863.
3/2
802437864.

Question Number : 66 Question Id : 802437216 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

TE TR =0T [ T AATTATE 3 A7 FoT T FATE =L+ S+ 1
ST L F4T S e T T 00T F 31 JTES IS TEAT &7 gruea
it afafor g G A1 (L + ) & Fevfire frm s 8, 9=t 2 > 0
fPTT 2| p-F H ~IAGH S| FAET H T B0 HAT FATEH A1 F §

Options :
802437861.

1
802437862.

142
802437863.

3/2
802437864.

Question Number : 67 Question Id : 802437217 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No
Correct Marks : 5 Wrong Marks : 1.25
The absorption lines arising from pure rotational effects of HCI are

observed at 83.03 cm™' 103.73cm™", 124.30 cm™', 145.03 cm~" and
165.51 em™'. The moment of inertia of the HCI molecule is (take

2 —56x107* kg-m)

2me
Options:

1.1 X 107*® kg-m?
802437865.

2.8 X 107*7 kg-m?2
802437866.

2.8 X 10748 kg-m?2
802437867.

1.1 X 10™*% kg-m?2
802437868.

Question Number : 67 Question Id : 802437217 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

HCI| & 915 T THTT & 20 W FTel A<y @ 83.03 cm,
103.73 cm-', 124.30 cm-', 145.03 cm-! F4T 165.51 cm~! 9% 92 ST
£ HCI o] #7 978 @17 & (—— = 5.6 X 10™* kg-m #T)

2me
Options :

1.1 X 10748 kg-m?
802437865.

2.8 X 10747 kg-m?2
802437866.



2.8 X 10748 kg-m?2
802437867.

1.1 X 10™*% kg-m?2
802437868.

Question Number : 68 Question Id : 802437218 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

The energies of the 3 lowest states of an atom are E, = —14 &V,
E, = -9eVand E, = —7 eV. The Einstein coefficients are 4,, = 3 X
10%s™, A4,,=12x10%s7" and 4,,=8x10"s"'. If a large
number of atoms are in the energy level E,, the mean radiative
lifetime of this excited state is

Options :

83x107%s
802437869.

10-8
802437870. La Al +s
-8

802437871. Lokt

12 0% g
802437872.

Question Number : 68 Question Id : 802437218 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



ToreT O] 367 3 THeAaw SavaTell it 599 E, = —14 eV, E; = -9 eV
TAT E, = —7 eV gl AEERA TNF Ayp =3 X 108578, Ay = 12 X
108 s 74T 4,, = 8 x 107 571 g\ T TEATAT 1 TET AEAT HAT FA
E, ® 2, AT T0 Sea 1o JaedT & [0 HTeq [0t 1A &7 3

Options :

83 x107°s
802437869.

10-8
802437870, L X 107°s
—8

802437871, 02 X107

1:2 %107% 8
802437872.

Question Number : 69 Question Id : 802437219 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

Two voltmeters A and B with internal resistances 2 MQ and 0.1 kQ
are used to measure the voltage drops V, and Vg, respectively,
across the resistor R in the circuit shown below.

10041 R = 1004

20V s

1500 2000

The ratio V,/Vz is

Options :



0.58

802437873,
802437874. L
1
802437875,
2
802437876.

Question Number : 69 Question Id : 802437219 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

e = % wefda Ry &, qfaerel R 77 Fegar-Ta /i w o,

AT TETET 2 MQ 797 0.1 kQ JTr &7 Sie28T4T A 79T B T IT91T

FIA T, FHL: V, TAT Vg THT 7T 2

100 (2 R = 1000
P
1500 2000
STV /Vp T

Options :

0.58
802437873.

1. 73

802437874.



802437875.

2
802437876.

Question Number : 70 Question Id : 802437220 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

The [-V characteristics of the diode D in the circuit below is given

by
av
I =] (eksT - 1)

where [_ is the reverse saturation current, v is the voltage across
the diode and T is the absolute temperature.

D
g
™
R
Il‘er it I
Vouc

If the input voltage is V;,,, then the output voltage V,,,; is

Options :

_ qVin )
beln(kBT +1
802437877.

1 q{Vn1+st))
“ksTln ( -
802437878.

802437879.



ékﬁrln (T—R+ 1)

—ikBTln (%;-F 1)

802437880.

Question Number : 70 Question Id : 802437220 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

FRREET T T DF [V T4

@
1= (eksT = 1)

T T3 T, FET [, TR HqTH 87T, v TTATE & &l (60 % 81 qred
TAT T T3H q19 2

D

] —

Vﬂuf

Options :
_ qVin )

beln(kBT +1
802437877.

1 q(Vin+IsR)

“kpT In (202 sR)
802437878.

1 F[’n

EJE(BT In (IS_R F 1)

802437879.



—%kBTln (V”‘ — 1)

I.R
802437880.

Question Number : 71 Question Id : 802437221 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
A rod pivoted at one end is rotating clockwise 25 times a second in
a plane. A video camera which records at a rate of 30 frames per

second is used to film the motion. To someone watching the video,
the apparent motion of the rod will seem to be

Options :

10 rotations per second in the clockwise direction
802437881,

10 rotations per second in the anticlockwise direction
802437882.

o rotations per second in the clockwise direction
802437883.

5 rotations per second in the anticlockwise direction
802437884.

Question Number : 71 Question Id : 802437221 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



e By g7 Frara vF gt vE g9 § 25 q17 uiw q%e 57 7 e fiomadt

T3S & o TET 2| Z7 TATars & (Hedrae & form 30 Wd T 75 i 27
AT AT

Options :

FTOTTAAT (29T | 10 =0 I 7%

802437881.

FTHTAAT f2em & 10 01 0ia 7%

802437882.

FTATTAAT 29T | 5 00 i 75

802437883.

ATHTAAT 29T F 5 T 0T TS

802437884.

Question Number : 72 Question Id : 802437222 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 5 Wrong Marks : 1.25
In the circuit shown below, the gain of the op-amp in the middle of

its bandwidth is 10°. A sinusoidal voltage with angular frequency
w = 100 rad/s is applied to the input of the op-amp.

H::u = 4#&
M\
G = duF
. _/V\'{\,_I |_ |
Rl =2 kil Vot

The phase difference between the input and the output voltage is

Options :



Er/4
802437885.

3m/4
802437886.

802437887.

802437888.

Question Number : 72 Question Id : 802437222 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25
e o & Wt wfvrsy & #hmTeae 79T (op-amp) 1 ¥z #7 FETE
% HET | @red (gain in the middle of its bandwidth) 108 21 Z% ==er

T% w = 100 rad/s FFE F FOT AT TTAT FATTHT ATe2dT &1 FIe
2l

Ry =4k}

C = SuF

Ry = 2 kit — You

TAH (HA9T TT ATe2aT T4T AT T% Fre3aT | Fweiay g

Options :

Er/4
802437885.

3m/4
802437886.



/2
802437887.

T
802437888.

Question Number : 73 Question Id : 802437223 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

Charged pions 7~ decay to muons = and anti-muon neutrinos v,,:
m~ - u +v,. Take the rest masses of a muon and a pion to be 105

MeV and 140 MeV, respectively. The probability that the
measurement of the muon spin along the direction of its momentum
is positive, is closest to

Options :

0.5
802437889.

0.75
802437890.

1
802437891.

0
802437892.

Question Number : 73 Question Id : 802437223 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25



HTATNT TN 1 & T - TAT IS LA v, § 97 g1 rar

g T o+, | TS TAT Tt % AT e w105 MeV
TAT 140 MeV TTH| ST FaT &7 [GT & T[AF &7 THHT 79T JT A7
Options :
0.5
8024378809.
0.75
802437890.
1
802437891.
0
802437892.

Question Number : 74 Question Id : 802437224 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

The binding energy B of a nucleus is approximated by the formula

B = ;A — a,A%? — 372473 —q,(A—22)%47* where Z is the
atomic number and 4 is the mass number of the nucleus. If = ~ 30,

a3
the atomic number Z for naturally stable isobars (constant value of
A)is

Options :
304
60+A2/3
802437893.
304
30+A2/3

802437894.



604

2/3
802437895, 120T4%

1204

60+A2/3
802437896.

Question Number : 74 Question Id : 802437224 Question Type : MCQ Option Shuffling

:NolIs
Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

T T T AGT T B FT AT

B=a;A—a,A?® —a, 7247 —a,(A - 27)?A7 1%

ST Z TEHTY] FHIE TAT A T2 9247 21 A% ?2 30 T A1 TTFaT
3
T T AT AT T (A F AT 7)) & o ey A Z §

Options :
304
60+A2/3
802437893.
304
30+A42/2
802437894.
604

2/3
802437895, 1Z0T4%

1204

60+ A2/3
802437896.



Question Number : 75 Question Id : 802437225 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

The magnetic moments of a proton and a neutron are 2.792 u, and
—1.913 uy, where uy is the nucleon magnetic moment. The values
of the magnetic moments of the mirror nuclei 3F,, and IiNe,,
respectively, in the Shell model, are closest to

Options :

23.652 and —18.873 u
802437897. Hy U

26.283 1y and —16.983 1y
802437898,

—2.628 uy and 1.887 uy
802437899,

2.628 and —1.887 u
802437900. K HN

Question Number : 75 Question Id : 802437225 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 5 Wrong Marks : 1.25

TTZIH TAT 7209 & Faoid aror 2.792 py 797 —1.913 py &, F27 jy

IFAAT T AT 2| A Fi2 (shell model) & FFATT FTT ATTHF
2F 10 TAT 1oNeg & FFa T 9ol #w/eT: 0 F FH1799 2

Options :

23.652 uy TAT —18.873 uy
802437897.



26.283 q49T7T —16.983
802437898. KN K

—2.628 py TAT 1.887 1y
802437899,

2.628 1y TAT —1.887 1y
802437900.



