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Question Number : 1 Question Id : 1879801546 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



What 1s the ratio of the surface area of a cube with side 1 cm to the total surface area of
the cubes formed by breaking the original cube into identical cubes of side 1 mm?

(1) 1/6

(2) 1/10

(3) 1/100

(4) 1/36
Options:

1573808181, 1
187380618z, 2
1573808183, 2
1873808154, 4

Question Number : 1 Question Id : 1879801546 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 1/6

(2) 1/10

(3) 1/100

(4) 1/36
Options:

1873808181, 1
1873B0E1E:. 2
1873806185, 3
1573806154, 4

Question Number : 2 Question Id : 1879801547 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



The mean of a set of 10 numbers 1s M. By combining with it a second set of M
numbers. the mean of the combined set becomes 10. What 1s the sum of the second set

of numbers?

(1) 10M -1

(2) 10M +1

(3) 20

(4) 100
Options:

1573808185, 1
1573806186, 2
1573806187, 2
1573808158, 4

Question Number : 2 Question Id : 1879801547 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 10M -1

(2) 10M +1

(3) 20

(4) 100
Options:

1873808185, 1
1873806186, 2
1573806157, 2
1573806188, 4

Question Number : 3 Question Id : 1879801548 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



A multiple choice exam has 4 questions, each with 4 answer choices. Every question
has only one correct answer. The probability of getting all answers correct by
mdependent random guesses for each one 1s

(1) 14

(2) (1/4)*

(3) (3/4)

(4) (3/4)*
Options:

1573808159, 1
1873808190, 2
1573808191, =
1573808192, 4

Question Number : 3 Question Id : 1879801548 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 14

(2) (1/4)*

(3) (3/4)

(4) (3/4)*
Options:

1573806183, 1
1573808130, 2
1573806131, =
1573808132, 4

Question Number : 4 Question Id : 1879801549 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



How many non-square rectangles are there mn the following figure, consisting of 7
squares’

(1) 8

(2) 9

(3) 10

(4) 11
Options:
1873808193,
1573805194,
1573805135,
1573806136,

B LR

Question Number : 4 Question Id : 1879801549 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 8
(2) 9
(3) 10
(4) 11
Options:

187as0e139:3. 1
1573808194, 2
15738081395, 2



1873806196, 4

Question Number : 5 Question Id : 1879801550 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

A bag contains 8 red balls. 10 blue balls, 17 green balls. What 1s the minimum number
of balls that needs to be taken out from the bag to ensure getting at least one ball of

each colour?

(1) 19
(2) 18
(3) 28
(4) 27
Options:
1279806197, 1
12798061498, 2
1879806199 =2
1879806200, 4

Question Number : 5 Question Id : 1879801550 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 19
(2) 18
(3) 28
(4) 27
Options:
1879806197 1
1879806198, 2
18739806199 2
1879206200, 4

Question Number : 6 Question Id : 1879801551 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



In a college admission where applicants have to choose only one subject. 1/4® of the
applicants opted for Biology. 1/6™ for Chemistry. 1/8® for Physics and 1/12' for Maths.
18 applicants did not opt for any of the above four subjects. How many applicants were

there?

(1) 22

(2) 24

(3) 36

(4) 48
Options:

1573808201, 1
1873808202, 2
1573808203, 2
1873805204, 4

Question Number : 6 Question Id : 1879801551 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 22
(2) 24
(3) 36
(4) 48
Options:

1573808201, 1
1873806202, 2
1573808203, 3
1873805204, 4

Question Number : 7 Question Id : 1879801552 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



In a race five drivers were in the following situation. M was followimng V. R was just
ahead of T, and K was the only one between T and V. Who was in the second place at
that instant?

(1) Y
(2) R
(3) T
(4) K
Options:
1873806205 1
1873806206, 2
1879806207, 2
1879806208, 4

Question Number : 7 Question Id : 1879801552 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) Y
(2) R
(3) T
(4) K
Options:
1879806205 1
1879806206, 2
18739806207, 2
18739806208, 4

Question Number : 8 Question Id : 1879801553 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



Karan's house 15 20 m to the east of Rahul’s house. Mehul's house 15 25 m to the
North-East of Rahul’s house. With respect to Mehul’s house in which direction is
Karan's house?

(1) East
(2) South
(3) North-East

(4) West
Options:
1879806209 1
1873808210, 2
1873806211, 2
1573806212, 4

Question Number : 8 Question Id : 1879801553 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1
(2) SIaTT

(3) Foe—gd

(4) ufE=H
Options:
1873806209 1
1873808210, 2
1573806211, 2
1573806212, 4

Question Number : 9 Question Id : 1879801554 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



Which of the following 7-digit numbers CANNOT be perfect squares?
A =45xyz26. B=2xyz175, C=xpz3310

(1) Only A,
(2) Only B.
(3) Only C.

(4) All three.
Options:
18738062121
1873808214, 2
1573806215, 2
1573806216, 4

Question Number : 9 Question Id : 1879801554 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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A =45xyz26. B=2xyz175, C=xpz3310

(1) HacT A.

(2) Fac B.

(3) mad C.
(4) Gikll
Options:

1873806213 1
1873805214, 2
1873806215, 3
1573806216, 4

Question Number : 10 Question Id : 1879801555 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



Giventhat K!= 1 x 2 x 3 x...x K. which 1s the largest among the following

numbers?
(1) (21)1/2

(2) (3N

(3)  (4n1*
(31)
(4) 5
Options:

1873806217, 1
1573806218, 2
1573806219, 3
1873806220, 4

Question Number : 10 Question Id : 1879801555 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) (2n'/?

(2) (3N

(3) (4Nt
(2
(4) ~
Options:

1873806217, 1
1573806218, 2
1873808213, 2
1573808220, 4

Question Number : 11 Question Id : 1879801556 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



Which 1s the curve in the figure whose points satisfy the equation y = const x " ?

(1) A
(2) B
(3) C
(4) D
Options:
1879206221, 1
1379806222, 2
1879806223, 2
15879806224 4

Question Number : 11 Question Id : 1879801556 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) A
(2) B
3 C
(4) D
Options:

1873808221, 1



1873806222, 2
1573806225, 3
1573806224, 4

Question Number : 12 Question Id : 1879801557 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
Of three children, Uma plays all three of cricket. football and hockey. Igbal plays
cricket but not football, and Tarun plays hockey but neither football nor cricket. The
number of games played by at least two of the children 1s

(1) one.

(2) two.

(3) three.

(4) ZEero.
Options:

1873806225 1
1573806226, 2
157380E2E7. 3
1873806228, 4

Question Number : 12 Question Id : 1879801557 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) one.

(2) two.

(3) three.

(4) ZEero.
Options:

1573808225 1
1573806226, 2
157380E2E7. 3
1873808228, 4

Question Number : 13 Question Id : 1879801558 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical



Correct Marks: 2 Wrong Marks: 0.5

In a very old. stable forest. a particular species of plants grows to a maximum height of
3 m. In a large survey. 1t 1s found that 30% of the plants have heights less than 1 m.
and 50% have heights more than 2 m. From these observations we can say that the
height of the plants inecreases

(1) at the slowest rate when they are less than 1 m tall.
(2) at the fastest rate when they are between 1 m and 2 m tall.
(3) at the fastest rate when they are more than 2 m tall.
(4) at the same rate at all stages.
Options:

15738082259 1
1873806230, 2
1573808221, 2
1873B0E232. 4

Question Number : 13 Question Id : 1879801558 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

U 95d IH A H TS Wi TEld @ U AUEds 3 5 »Y 9 "od ol Ue
W0E [A&ToT & UT a7 {3 30% ORI P 9 1 Aicd W $F © 9207 50% B HaE 2
HeT ¥ s £ 39 w9y & N U¥ 59 &5 9ohd & [ Ul & S dedl &

(1) AN ST Y Ta a5 71 dcy § FF &d Tod & |

S ot . Y

(2) WWETI AT 1Ay | 2Hcy ® d\ S T ©

(3) FEHOW e QU wd d 2 9icy ¥ & © W ©

(4) AT IO H 9EE 52 9
Options:
1879806229, 1
1879806230, 2
1879806231, 3
1873806232, 4

Question Number : 14 Question Id : 1879801559 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



The result of a survey to find the most preferred leader among A. B, C 1s shown 1n the

table.
Votes A B C

1% preference | 13 | 54 |33

2™ preference | 24 | 37 |39

3" preference | 63 |9 28

First, second and third preferences are given weights 3. 2, 1. respectively. Statistically.,
which of the following can be said to represent the preferences of the voters?

(1) A and C are within 10% of each other.

(2) B 1s the most preferred.

(3) B and C are within 10% of each other.
(4) C 15 the most preferred.
Options:

1873808232 1
1573808234, 2
1873B0E235. 3
1873806236, 4

Question Number : 14 Question Id : 1879801559 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:
1879806233 1
1879806234, 2
1879806235, 3
1879806236 4

Question Number : 15 Question Id : 1879801560 Question Type: MSQ Option Shuffling: No Display Question Number :
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

. . . i '
An ice cube of volume 10 em? is floating over a glass of water of 10 em’ cross-section
area and 10 cm height. The level of the water 1s exactly at the brim of the glass. Given
that the density of 1ce 15 10% less than that of water. what will be the situation when 1ce

melts completely?

£l

RIED R

(1) The level falls by 10% of the side of the cube.

(2) The level falls by 10% of the original height of the water column.
(3) The level increases by 10% of the side of the cube and water spills out.
(4) There 1s no change in the level of the water.

Options:

1573808237, 1

Yes



1873806238, 2
1573806239, 3
1573808240, 4

Question Number : 15 Question Id : 1879801560 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:
1879806237, 1
1879806238, 2
1879806239, 3
1873806240, 4

Question Number : 16 Question Id : 1879801561 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
A four-wheeled cart 1s going around a circular track. Which of the following statements
1s correct, if the four wheels are free to rotate independent of each other, and the cart

negotiates the track stably?

(1) All wheels rotate at the same speed.

(2) The four wheels have different speeds each.

3) The wheels closer to the inside of the track move slower than the outer-side

wheels.

4) The wheels closer to the inside of the track move faster than the outer-side
wheels.



Options:

1879806241 1
18739806242 2
18798062432 2
15379806244 4

Question Number : 16 Question Id : 1879801561 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

1879806241, 1
1879806242, 2
187398062432 2
1879806244 4

Question Number : 17 Question Id : 1879801562 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

A two-digit number 1s such that 1f the digit 4 1s placed to its right, its value would
merease by 490, Find the original number.

(1) 48
(2) 54
(3) 64
(4) 56
Options:

1873808245 1
15738062486, 2
1873808247, 3
1873806248, 4



Question Number : 17 Question Id : 1879801562 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 48
(2) 54
(3) 64
(4) 56
Options:

1873808245 1
15738062486, 2
1873808247, 3
1573806245, 4

Question Number : 18 Question Id : 1879801563 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
A cvyelist covers a certain distance at a constant speed. If a jogger covers half the
distance in double the time as the cyclist, the ratio of the speed of the jogger to that of
the cyclist 15

(1) 1:4
(2) 4:1
(3) 12
(4) 2:1
Options:

1873806243, 1
1573806250, 2
1873808251, 2
1573808252, 4

Question Number : 18 Question Id : 1879801563 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 1:4
(2) 41
(3) 1:2
(4) 2:1
Options:

187as0ez243. 1
1873806250, 2
1573806251, 2
1573806252, 4

Question Number : 19 Question Id : 1879801564 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

Based on the bar chart shown here, which of the following mnferences 1s correct?

80
&
1
HE F
~ :—E_ 30
-
33 20
4 B C D
Region
(1) Region A uses maximum water per kg of rice.
(2) Average water consumption of the four regions 1s 37.5 lakh litres.
(3) Region D uses thrice the amount of water used by region A per kg of rice.
(4) Region B uses 20 lakh litres of less water than region A.

Options:
1879206253 1
15379806254, 2



1873806255, 3
1573806256, 4

Question Number : 19 Question Id : 1879801564 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

1879806253 1
15879806254 2
1879806255 2
18739806256, 4

Question Number : 20 Question Id : 1879801565 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



What day of the week will 1t be 61 days from a Friday?

(1) Saturday

(2) Sunday

(3) Friday

(4) Wednesday

Options:

15379206257, 1
15879806258, 2
1879806259, 2
1879806260, 4

Question Number : 20 Question Id : 1879801565 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

1873806257, 1
1573806258, 2
1573806253, 3
1573808260, 4

Part B Physical Sciences

Section Id : 18798038
Section Number : 2
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Section Marks: 70
Display Number Panel: Yes

Group All Questions: No



Sub-Section Number: 1
Sub-Section 1d: 18798038
Question Shuffling Allowed : Yes

Question Number : 21 Question Id : 1879801566 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87

. . 1. .
Let C be the circle of radius w /4, centered at z = S the complex z-plane that 1s traversed

2
counter-clockwise. The value of the contour integral gﬁc # dz 1s

(1) 0
2 ir?
2 =
im?
i
4) 7
Options:
1879806261, 1
1873806262, 2
18739806263 2
1879806264 4

Question Number : 21 Question Id : 1879801566 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87
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Options:

1573806261, 1



1873B0EZEZ. 2
1573806263, 3
1573806264, 4

Question Number : 22 Question Id : 1879801567 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87

A box contamns 5 white and 4 black balls. Two balls are picked together at random from the
box. What 1s the probability that these two balls are of different colours?

(1) 1/2

(2) 5/18

(3) 1/3

(4) 5/9
Options:

1573806265, 1
1573806266, 2
1573806267, 3
1873B0EZEE, 4

Question Number : 22 Question Id : 1879801567 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
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i L

U T2 5 5 AT 9T 4 =07 AT 4 21 Fre § i v A 216 A e w2

(1) 1/2

(2) 5/18

(3) 1/3

(4) 5/9
Options:

1573806265, 1
1573806266, 2
1573806267, 3
1873B0EZEE, 4
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Consider the set of polynomials {x(t) = ag + a;t + -+ a,_y t" '} in t of degree less than
n. such that x(0) = 0and x(1) = 1. This set

(1) constitutes a vector space of dimension n
(2) constitutes a vector space of dimensionn — 1
(3) constitutes a vector space of dimensionn — 2
(4) does not constitute a vector space

Options:

1873806269, 1
1873806270, 2
1573806271, 2
1873806272, 4

Question Number : 23 Question Id : 1879801568 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
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Correct Marks: 3.5 Wrong Marks: 0.87

TETET & =T {x(t) = ay + a;t + -+ ap_; t"1} WEET AT STt H 0 T T
(degree) FE AT A g T @ x(0) = 0TaTx(1) = 1. zT TH=9 4

(1) n T & afzsr a=ie avdt 2
(2) n — 1 TaEaT=t & af=Zsr aafe a9d1 g
(3) n — 2 TEATs & aiEst anie a9d1 2

(4) A=t FHE T2f Al

Options:
15379206265, 1

1873808270, 2
1873806271, 3
1573806272, 4
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If the rank of an n X n matrix A 1s m, where m and n are positive integers with 1 < m < n,
then the rank of the matrix 4? is

(1) m

(2) m—1

(3) 2m

(4) m—2
Options:

15738082731
1873808274, 2
1873806275, 3
1573806276, 4

Question Number : 24 Question Id : 1879801569 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
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Correct Marks: 3.5 Wrong Marks: 0.87

Ff= Tt n x n =g A &t FTE (rank) m g, Tl m TIT n G997 TNEH 2 TAT 1L < m < n,
qT A=TE A® F FITE (rank) 2

(1) m

(2) m—1

(3) 2m

(4) m—2
Options:

1873808273 1
1573808274, 2
1873B0E275. 3
1573806276, 4

Question Number : 25 Question Id : 1879801570 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87



A ball, mitially at rest, 1s dropped from a height h above the floor bounces again and again
vertically. If the coefficient of restitution between the ball and the floor 15 0.5, the total distance
travelled by the ball before it comes to rest 1s

(1) 8h/3

(2) 5h/3

(3) 3h

(4) 2h
Options:

1873806277, 1
1873B0B27E. 2
1573806275, 3
1573806280, 4

Question Number : 25 Question Id : 1879801570 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
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Correct Marks: 3.5 Wrong Marks: 0.87
T & F91E h F Fo S 97 U T wE 97 a-a FEF a9 | 20 @1t 2 (I2Adi-
TRt 2)) 712 3= T97 ®sT & 19 TGS AUE 0.5 21 AT T F Ig 12 T a7 &6l T 74

=

(1) 8h/3

(2) 5h/3

(3) 3h

(4) 2h
Options::

1873808277, 1
1873B0EZ27E. 2
1873806274, 3
1573806250, 4
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A block of mass m, attached to a spring, oscillates horizontally on a surface. The coefficient of
friction between the block and the surface 15 u. Which of the following trajectories best describes
the motion of the block in the phase space (xp,-plane)?

k m

(1)

(2)

(3)

(4)




Options:

1879806281, 1
1879806282, 2
1879806283 2
15379806284 4
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FHTAT H 2T =0 m & TF s 6 Ao ad 7 Td qqg 7 2[4 F2dT gl =A% 97 a8 &
A A TS g B H T ST T ATaeT 99 (xp,-a9) H A0 H T w Ao

(1)

(2)

(3)

(4)




Options:

1879806281, 1
1879806282, 2
1879806283 2
15379806284 4

Question Number : 27 Question Id : 1879801572 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87

The values of a and b for which the force F = (axy + z°)i + x?j + bxz2k is conservative
are

(1) a=2 b=3

(3) a=2 b=6

(4) a=3 b=2
Options:
1573806285, 1
1873806286, 2
1873808287, 2
1573806288, 4
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T F = (axy + 2°)i + x%] + bxz2k, a 747 b % T5 w1 % foro w=eft 2, 7 8

(1) a=2 b=3

(4) a=3, b=2
Options:
1573806285, 1
1873806286, 2
1873808287, 2
1573806238, 4
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Whuch of the following terms, when added to the Lagrangian L(x, y, %, ¥) of a system with two
degrees of freedom, will not change the equations of motion?

(1) XX —yy
(2) xy —yx
(3) Xy —yx

(4) yi? + xy?
Options:
1573806289, 1
1873808290, 2
1873808291, 2
1873806292, 4
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UH A & TIAAAT i HITE 2T JT Tt L(x, y, %, y) F F= 7 1 o o2 &0 A2 e 97 afd
& FAtwTr sratiafaa @

(1) XX —yy
(2) xy —yx
(3) Xy —yx

(4) yx? + xy?
Options:
18798082859, 1
18739806290 2
18739806291, =
1873806292 4
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A circular conducting wire loop 15 placed close to a solenoid as shown in the figure below. Also
shown 1s the current through the solenoid as a function of tume.

Input current LA
o o

[

The magmitude |i(t)| of the induced current in the wire loop, as a function of time £, 15 best
represented as

— t

(0l
) /\ /\
l
[ )l
(2)
A ,
e

- A

lico)l

(4)




Options:

1879806293 1
18739806294 2
1879806295 2
15379806296, 4
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ST = 7 S 1A g, U e A1 aTe uTe i U TATersT & 9T @r |Jar gl
AT F AT & ST H GIEATET § agd aret g1 |1 fZare a2 2

Input current lis()|
O D

[ ,

FTE °TST H YA &Ter & AT |i()| T 69T ¢ & BaAd & =9 § g9 A= aig m=ad
ST T ST AT g

(el
) /\ /\
l

I 0l

(2)

léce)|

- A

lice)l

(4)




Options:

1879806293 1
18739806294 2
1879806295 2
15379806296, 4

Question Number : 30 Question Id : 1879801575 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87
A positively charged particle is placed at the origin (with zero initial velocity) in the presence
of a constant electric and a constant magnetic ficld along the positive z and x directions,
respectively. At large times, the overall motion of the particle is adrift along the

(1) positive y-direction
(2) negative z-direction
(3) positive z-direction

(4) negative y-direction
Options:
1573808297, 1
1873806238, 2
1873808293, 5
187398083200, 4

Question Number : 30 Question Id : 1879801575 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87

SFTEH z 2T x TRSTI=A # st AUToal A2 T4 AATTAT =0 &= 1 30redia § uF

SATITSTT 91 T HATAZ (ST AT F77) 7 7377 ATAT 21 =T FTeA % A7, F07 0 T4 T
AR FamEE 2

(1) T y-f=s

(2) FEOTHT z- T2

(3) AT z- (291

(4) FEOTEAE y- =3
Options:

1873806297, 1
1573806298, 2
1573808293, 2
1573808200, 4



Question Number : 31 Question Id : 1879801576 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87

The electric field of an electromagnetic wave is £ = {2 sin(kz — wt) Vm™. The average
flow of energy per umt area per umt tune, due to this wave, 1s

(1) 27 x 10* W/m>
(2) 27 x 107* W/m?
(3) 27 x 1072 W/m?

(4) 27 x 10* W/m?

Options:

1579806201, 1
1879806302, 2
1879806303, 2
1873806304 4
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- R L i~ . e - — - = L - -,
Tt o= s 77 &1 397 99 B =i v/2 sin(kz — wt) V™ 21 39 T3 F H907, 917
:,-'-_'|'.:|:.l:- EJITJ ﬂrﬂl =E T :': qHA "-F-I:l_'q:f :I'.H-'r EE r,:':",-

(1) 27 x 10* W/m?
(2) 27 x 107* W/m?
(3) 27 x 1072 W/m?

(4) 27 x 10° W/m*

Options:

18792063201, 1
1879806202, 2
1879806303, 2
15879806304 4
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Correct Marks: 3.5 Wrong Marks: 0.87



The yz-plane at x = 0 carnies a uniform surface charge density o. A unit point charge 1s moved
from a point (&, 0,0) on one side of the plane to a pomt (—4,0,0) on the other side. If § 1s an
mfimitesimally small positive number, the work done m moving the charge 15

(1) 0

2 0

3) —F8

4 =6
Options:

1873806305, 1
1573806308, 2
1573806307, 3
1573806308, 4

Question Number : 32 Question Id : 1879801577 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
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x = 09T yz-a & A7 UH-THIT Adg A9 99T ¢ 2| T & UF A7 & UF 97 (5,0,0) T UF
=i =trarst &1 991 & A4 A7 €63 (—6,0,0) 9% & ST A4 g1 qAE § UF A«dd: T T
T AT SATAST HT FATT | (AT 4T H1F

(1) 0

2 8

3) —20

(4) =6
Options:

1573806305, 1
1573806306, 2
1873806307, 3
1873B0E208, 4
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The angular frequency of oscillation of a quantum harmonic oscillator in two dimensions 15 w.
If 1t 15 in contact with an external heat bath at temperature T, 1ts partition function 1s (in the

following f§ = kﬁ,)
s
® Gy
® ey
@ =
Options:

1873806303, 1
1873806210, 2
1573806211, 2
1573806212, 4
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=1 TEATAT | Tt F=eq 57 ATad | 2% & 2 & B AT g AR Ag araAqam T &

. - I ™ Twaoa = - ™ 1 -
U ATE] HEHA BT H AU T Z AT ZHET (AT oA g (A =—2)
B

l EE,G‘M;I
(1) [Ezﬂhu_ljg
E,ﬁ‘hm
@ oy
g Bl
(3) gBhe—_1
Ez,@hm
(4) gZBhaw 1
Options:

1573808305, 1
1873806310, 2
1873808211, 2
1573808212, 4



Question Number : 34 Question Id : 1879801579 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3.5 Wrong Marks: 0.87

A mole of gas at initial temperature T; comes into contact with a heat reservoir at temperature
T, and the system 1s allowed to reach equilibrium at constant volume. If the specific heat of the

gas 1s Cy = aT, where a 1s a constant, the total change n entropy 1s

(1) ZEero

o 2
(2) a(T; — T;) +2—Tf(Tf —T;)
3)  a(l;-T)

(4) a(Ty—T) +z%(ﬂ?' ~T?)

Options:

1579306213 1
1879806214 2
1879806315 3
1879806316, 4
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AT TTT T; FTAT U T A9 (ATA) T 1 T0% arTA8TT T T F0A1 G217 5 207 g a9T
TH T HT [#97 ATAAT T7 ATATIEAT TF T = (=247 FGT1 21 712 304 &l =5187% 5997 Gy = aT

&, W o o &, AT Ui # gt

(1) S

2  a(T,—T) +zin(Tf -T)°
3)  a(T,-T)

() a(T;-T;) +2%(Tﬁ —T?)

Options:

13792062131
1579806214 2
1879806315 2
1879806316, 4
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Correct Marks: 3.5 Wrong Marks: 0.87

An ideal Carnot engine extracts 100 J from a heat source and dumps 40 J to a heat sink at 300
K. The temperature of the heat source 1s

(1) 600 K

(2) J00 K

(3) 750K

(4) 650 K
Options:

1573808317, 1
1873B0E21E. 2
1873806219, 3
1573806320, 4
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T AT HIAT 27 Tdh 59T S0 T 100 J Harerar g 747 40 J AT AT 5 300 K 9%
FTAGT | FoHT TATF FT aTTAF &

(1) 600 K

(2) 700 K

(3) 750K

(4) 650 K
Options:

1873806317, 1
1573806318, 2
1573806219, 2
1573806320, 4
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The energies available to a three-state system are 0, E and 2E, where E = 0. Which of the
following graphs best represents the temperature dependence of the specific heat?

C,
(1) |
|
0 —— T
Cy
P i
(2) /
/
0/ v
Gy
.
(3)
T
Cv
@w ||
Whogs-o s T
Options:

1873806321, 1
1573806322, 2
1873806325, 3
1573806324, 4
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TH-staear 93 & o0 S9et=er F=7 0, E 797 2E 2, el E = 0 . 51 # & =it a7 arw =fsre
FEAT H ATIAT 97 Fordvar gaw o= fEmamar 22

C,
(1) ||II
|
0 — 7
C
e
(2) /
/
o/ r
C,
.
(3)
o T
C.
@ j/
0-/ —
Options:

15738083211
1873806322, 2
1573808323, 2
1873806324, 4
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Consider black body radiation 1n thermal equilibrium contamned 1n a two-dimensional box. The
dependence of the energy density on the temperature T 15

(1) T?
(2) T
(3) T?
(4) T4
Options:

18V3a808325. 1
1873B0B32E. 2
187380B3E7. 3
1573806328, 4
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T2-Toe o= 5 979 A7 |/ Fewat =30 97 5= %900 aT9O89 T 97 S50 9007 60

(1) T3
(2) T
(3) T?
(4) T4
Options:
1879806325 1
1879806326 2
18739806327 2
15379806328 4
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A particle of mass m 1s confined to a box of unit length m one dimension. It 1s described by the

wavefunction (x) = \E sinmx (1 4+ cosmx) for 0 = x = 1, and zero outside this interval.

The expectation value of energy in this state 15

(1) g

2) T

3) I

@4
Options:

1573808329, 1
1873808320, 2
1573806321, 2
1573806332, 4
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TEATT m H T TH1E A2 & T a0 A AT ag ZI T aT s T AT 0 < x < 1

- . 8 . i . - . . -
F T (x) = \E sinmx (1 4+ cosmx) AT T FA7TA F ATZ7 ST 21 T ATEAT H HoAT

TEATST AT 2
(1) e
im
(2) g
5m
(3) e
Sm
(4) g2
Sm
Options:

1873808329, 1
1873806320, 2
1573806321, 2
1573806332, 4
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Correct Marks: 3.5 Wrong Marks: 0.87

The normalized wavefunction of a particle in three dimensions 1s given by

Y(x,v,z) = Nzexp[—a(x® +y? + z%)]

where a 1s a positive constant and NV 1s a normalization constant. If L 1s the angular momentum
operator, the eigenvalues of L? and L, respectively, are

(1) 2h* and h
(2) h? and 0

(3) 2h% and 0

322 1
(4) 4h and . h
Options:
15798082232 1
1579808224, 2

1873806335, 3
15738063326, 4
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A1 AT F T 97 &7 T T 9 S e =T A
(x,y,z) = Nzexp[-a(x® +y* +2%)]
2T @ SATF TA7% 9T N SAAA e fEaeiE 21 AfE LAt g Ate=y 27, 47 L
TAT L, F ATTALTOTE AT FHT: 2

(1) 2h TET R
(2) hZ 4T 0
(3) 2h2 T4T0

232 oo 1
(4) 4h FHTEh

Options:

15379206233 1
15879806324 2
1879806335 3
1879806336, 4
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Two spin% fermmons of mass m are confined to move 1n a one-dimensional infinite potential

well of width L. If the particles are known to be mn a spin triplet state, the ground state energy of
hz

2m

2
the system (1n umts of :53) 15

(1) 8
(2) 2
(3) 3
(4) 5
Options:

1873808337, 1
1573808338, 2
1873808339, 3
1873806340, 4
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(1) 8
(2) 2
(3) 3
(4) 5
Options:

1573808337, 1
1873B0E3EE. 2
1573806329, 3
1573806340, 4
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The energy eigenvalues of a particle of mass m, confined to a ngid one-dimensional box of
width L, are E,, (n = 1,2, ...). If the walls of the box are moved very slowly toward each other,

the rate of change of tume-dependent energy % of the first excited state 1s

Ey dL
(1) =
2E, dL
2E, dL
(3) DT
Ey aL
(4) T L odt
Options:

1573808341, 1
1873808342, 2
1573806343, 2
1573806344, 4
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AT TIH TedATold ATEAT & (A0 FHoAT & TEAAT il BIATAT 57—

dt

EydL
(l} L dt
2E, dL

2F, dL

(3) T

EydL

(4) -7

Options:

1573806341, 1
1573806342, 2
15738063243, 2
1573805244, 4
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The Hanultoman of two interacting particles, one with spin 1 and the other with spin % 1s given
byH =AS8;-5;+ B (51, + Sz,), where §;and §; denote the spin operators of the first and
second particles, respectively, and 4 and B are positive constants. The largest eigenvalue of this
Hanultonian 1s

(1) (Ah?+3Bh)
(2) 34Ah* + Bh
(3) %(3;1!12 + Bh)

(4) Ah* 4+ 3Bh
Options:
15738063451
1573806346, 2
1573806347, 3
1573806345, 4
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AATeT ToTT | =0T 1 T G007 2 FTeA =1 011 6T g He [T
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(1) %(Ahz—i-aﬂh)
(2) 3Ah® + Bh
(3) %(3;1!12 + Bh)

(4) Ah* + 3Bh
Options:
18739808345 1
1879808348, 2
18739806347 =
18739806345 4
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In the circuit below, D is an ideal diode. the source voltage Vs = V}; sin wt is a unit amplitude
sine wave and R = R;.

R

(1 5%
(2) %Vo
3) 3V
4) W

Options:

1879806349 1
1879806350, 2
1879806351, 2
18739806352 4
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w1 aftus & D U= anasf s g, | dieedr Vi = V, sin wt, TF 2HT AGTH dTal d189
wg,WRs :RL‘

R

5

1) -V
@ Vo
(3) 3V
4) W

Options:

1879806349 1
1879806350, 2
18739806351, 2
18739806352 4
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The figure below shows a 2-bit simultaneous analog-to-digital (A/D) converter operating in the

voltage range 0 to V. The output of the comparators are C;, C, and C3 with the reference inputs
Vo/4, Vy/2 and 3V, /4, respectively.

Coding
network p—e 1% bit
+
Read
Gates

+ p—e 2Mdbijt
Flipflops

w

Y

V,
Analog 2

Input ®

0®
a4
Voo
2
Voo

4
The logic expression for the output corresponding to the less significant bit is

(1) C,C5C5
(2) GG+ G
(3) GG+ G,
4) GG+ G
Options:
1579808252 1
1879808384 2

1873806355, 3
1573806356, 4
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qrecdl ITET 07 V, H &8 * 12 2-f92 (bit) F9&ET ATEI/34T7 (analog-to-digital, A/D)
Frded hI A1 fa@ T 471 g1 daH (9497 (reference inputs) V, /4, V,/2 T49T 3V,/4 & |19
FHLET & 999 €y, C, T9T C5 B

3V, .—>c_ Coding :
Analog Tﬂ 3 netu:ork —e 1% bit
input @ Read
e
+ e 2™bit
[y s L2
4

FH Hgcd QUi 9e (bit) & #319 [H31d g TH-2457% (logic expression) 3

(1) GGG
2) GG+ G
(3) €, G+ G5
4) GG+ G
Options:
1579808252 1
1879806354, 2
1579508355 2
1579806356, 4
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A student measures the displacement x from the equilibrium of a stretched spring and reports 1t
be 100 pm with a 1% error. The spring constant k 1s known to be 10 N/m with 0.5% error. The

percentage error in the estimate of the potential energy V = %kxz 15

(1) 0.8%

(2) 2.5%

(3) 1.5%

(4) 3.0%
Options:

1873806357, 1
1573806358, 2
1573806353, 3
1573806360, 4
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e TERITAT U 0 g FATAT & AT 7 [SEATIT x AT g 99T 1% Fhe & 914 100
wm FATIT g1 FAET BF70H k FT A9 10 N/m g 5 0.5% &t Jie 2 ﬁ“ﬂﬁﬁﬁ‘ib’=%k:{z
& AT | A9 A g

(1) 0.8%

(2) 2.5%

(3) 1.5%

(4) 3.0%
Options:

1573808357, 1
1873806358, 2
1573806353, 2
1873806360, 4
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Let ¥ and p denote position and momentum operators obeying the commutation relation
[£,$] = ih. If |x) denotes an eigenstate of & corresponding to the eigenvalue x, then e™@#/%|x)
15

(1) an eigenstate of X corresponding to the eigenvalue x
(2) an eirgenstate of X corresponding to the eigenvalue (x + a)
(3) an eigenstate of X corresponding to the eigenvalue (x — a)
(4) not an eigenstate of ¥

Options:

le¥as0e3el. 1
157380B362. 2
1573806363, 3
1573806364, 4
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AT T3 & T97 p &7 ET0HT 999 [£,9] = ih &7 9047 F7F T4 277 T97 97 9727 2| af=

% F AT AT ST |x) T ATIATE A x F AT 2, A7 @8/ x)

(1) & T ATIAATTE ATEAT E, AT AT s A x F A9 2

(2) % FT ATTAATER ATEAT 2, oA ATTAAF A (x +a) FATTE

(3) & T AT A7ET 7, S At s 49 (x — a) F AT 2

(4) £ T ATIAATTE ATEAT T2 2
Options:
1579806361, 1
1879806362, 2
1879806363, 2
1873806364 4
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The wavefunction of a particle of mass m, constrained to move on a circle of umt radius centered
at the origin in the xy-plane, 1s described by y/(¢p) = A cos® ¢, where ¢ is the aziamuthal angle.
All the possible outcomes of measurements of the z-component of the angular momentum L in
this state, 1n units of i, are

(1) +1and 0
(2) +1
(3) +2

(4) 42 and 0
Options:
1573806365, 1
1873806366, 2
18738063267, 2
1573806368, 4
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Xy-T & e (43 U7 Sfad g0 =T & god UL Fald & [0 a5z, Z5a919 m F HT &7 a9
FAT (@) = Acos® ¢ T FET ¢ =ZasiiT &7 Z1 20 =1 | b & THE H, FOOT AT L, F
Z-92H & A9 AT ¢

(1) +174970
(2) *1

(3) +2

(4) +274910
Options:
1573806365, 1
1873806366, 2
18738063267, 2
1573806368, 4
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2 1 0
Let the normalized eigenstates of the Hanultoman H = (1 2 D) be |Yy), [y, )and |ifs).
0 0 2

The expectation value (H) and the variance of H in the state [i)) = % (I1) + |2) —iha))
v

are

(1) 4/3 and 1/3
(2) 4/3 and 2/3
(3) 2 and 2/3

(4) 2 and 1
Options:
1573806369, 1
1573806370, 2
18738083271 2
1873808272 4
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2 1 0
H=(1 2 ﬂ)ﬁm—rrﬁﬁmwﬁﬂ-mnmn [yy), [2) T [1P3).

00 2
HI ST () = () + [2) — i) ¥ TAT (H) TH HF T E

(1) 4/3 74T 1/3
(2) 4/3 4T 2/3
(3) 2 74T 2/3

(4) 2 74T 1
Options:
15732806369, 1
1573806370, 2
1573806371, 3
1573806372, 4
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The generator of the infinitesimal canonical transformation ¢ —» ¢" = (1 + €)g and
pop =(1—¢€)pis

(1) q+p

(2) qp
3) (@ —p?)

1 :
4 ;@ +p?)
Options:
1879806373 1
1379806374, 2

1873808375, 3
1573806376, 4
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.,

AT AT =TT g > q = (1+e)g@ p—p' = (1l —e)p T TAF 2

(1) q+p

@)
3) 5@ -p?

1 .
4 (@ +p%)
Options:
1879806373 1
1873806374 2

1873806375, 3
1873B0E37E, 4
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The fixed points of the time evolution of a one-variable dynamical system described by
Vepp = 1—2y? are 0.5 and —1. The fixed points 0.5 and —1 are

(1) both stable

(2) both unstable

(3) unstable and stable, respectively
(4) stable and unstable, respectively
Options:

1873806377, 1
1573806370, 2
1873806373, 3
1573808350, 4
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Yooy = 1 — 2y2 T 007, 97 F a1 FHFfaT 21 72 v afadT 77 F Faa fH7 0.5 74
—1 iz A 05 FaT —1 H

(1) ERIESIR
(2) A
(3) TS ATATAT TAT TATAT 2

(4) FHST: TATAT TAT AT 2
Options:
1879806377, 1
1879806378, 2
1879806379. 3
1879806330. 4
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The Hamiltonian of a system with two degrees of freedomis H = q,p, — q,p, + aq?, where
a = 0 1s a constant. The function q,9, + Ap,p, 1s a constant of motion only if A 15

(1) 0
(2) 1
(3) —a
(4) a
Options:

187ag0e3sl. 1
1873806382, 2
1573806385, 3
1573806354, 4

Question Number : 51 Question Id : 1879801596 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

=T BT FIAT TT 51 T 2217 H = qypy — Gop, + ag? 2, T2l a > 0 & 21
FAT q1q2 + Apip2 T FT 29775 (constant of motion) F9+ 7 ZFT ATE A E

(1) 0
(2) 1
(3) —a
(4) a
Options:

le¥as0e38l. 1
1573806382, 2
1573806385, 3
1573806354, 4
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Following a nuclear explosion, a shock wave propagates radially outwards. Let E be the energy
released in the explosion, and p be the mass density of the ambient air. Ignoring the temperature
of the ambient air, using dimensional analysis, the functional dependence of the radius R of the
shock front on E, p and the time £ 15

2, 1/5
1 Er”
(1) ( ;
1/5
(2) (%)
Et®
(3) >
(4) Ept?
Options:

1873806385, 1
1573806386, 2
1873806387, 3
1573806380, 4
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TR THE®E F 12 UF Al a7 Head: Jig? |l A T41d gl gl AT =ewe |
e~ ST E g, 97 At a1 F7 59919 9907 p g) TasT a0 & aTd 6Hf 3997 57 5

T, [T e T SIART Hd g0 T70 97 6f Bear R & E, p T97 F99 t 97, FAd 14
ﬁw“ T 2
o

2, 1/5
1 £
(1) (P
o \1/5
(2) (ﬁ)
Et®
(3) vy
(4) Ept*
Options:

1573806385, 1
1573806386, 2
1573806357, 2
1873806388, 4
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The positive zero of the polynomial f(x) = x? — 4 is determined using Newton-Raphson
method, using an initial guess x = 1. Let the estimate, after two iterations, be x(%). The percentage

x2_z -
error . * 100% 15

(1) 7.5%

(2) 5.0%

(3) 1.0%

(4) 2.5%
Options

1573806389, 1
1873808330, 2
1573808331, 2
1873808392, 4
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FEIE f(x) = x* — 4 & GATHAF I T (A0 EA-TTFA (&S F ITE09F Aeae x = [ 4

i - . - @_p .
T ST 21 21 A T & I e x(2) 21 wihea 7t | . | x 100% FT AT7 2

(1) 7.5%

(2) 5.0%

(3) 1.0%

(4) 2.5%
Options:

1873808389, 1
1573808330, 2
1873808391, 2
1573806392, 4
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The function f(t) 1s a periodic function of period 2m. In the range (—m, ), it equals e ~*_ If
f(t) = Y=, cpe™ denotes its Fourier series expansion, the sum ¥, |c, |* is

(1) 1

(2) —
(3) écosh(z'rr:)

(4) zl_n sinh(2m)

Options:

1579806393 1
1879806394 2
1879806395 3
1873806336, 4
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TAT f(t) AFATHIA 20 FT ATAT FAA 21 (=7, ) TAT H, T e 7L F T90E7 ) A

F(£) = 5% oo™ T HT S0 T 21, AT A X leal? 2
(1) 1

(2) —
1 :
(3) Ecosh(En}

1.
(4) - sinh(2m)

Options:

1879806393 1
18739806394 2
1579806395, 2
1879806396, 4
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A particle hops randomly from a site to 1ts nearest neighbour in each step on a square lattice of
unit lattice constant. The probability of hoppmg to the positive x-direction 1s 0.3, to the negative
x-direction 1s 0.2, to the positive y-direction 1s 0.2 and to the negative y-direction 15 0.3. If a
particle starts from the origm, 1ts mean position after N steps 1s

1 - -
(1) o NGi+]))

1 - -
(2) o NGE—=1)
(3)  N(0.3i—0.2))

(4)  N(0.2i — 0.3§)

Options:

153792063497, 1
1879806398, 2
1879806399, 3
1879806400, 4
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T T THE SATAD (CFLH ATeA a3 SATe1 UL FTg =z U ST d Th 97 | FHITTH 1 9T
FadT gl GTHF x-f29T H T H ai@war 0.3 g, FoeA® -2 7 0.2, g_renw® y-fEer #
0.2 T9T FUTeH® y-f291T 7 0.3 21 92 For 91 {67 & sy FL a1 N 52001 % a1z gq@ht q4req
feata g

1 Y
(1) o NCEI+])
1. .
(2)  GNE-J)
(3)  N(0.3i—0.2§)

(4) N(0.2i — 0.3))
Options:
15732806397, 1
1573806395, 2
1573806393, 3
1573806400, 4
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The pressure p of a gas depends on the number density p of particles and the temperature T as
p = kgTp — B,p* + Byp® where B, and B, are positive constants. Let T, p. and p, denote the
critical temperature, critical number density and critical pressure, respectively. The ratio
p-ksT./p. 15 equal to

(1) 1/3
(2) 3
(3) 8/3
(4) 4
Options:

1873806401, 1
1573806402, 2
1573806403, 2
1573806404, 4
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THalT 3T 67 Z=TT p, T & 97T =TT p, TATATTAT T 97 p = kgTp — Bop> + Byp* &

ATATE 7797 F7a7 2, 2T B, T4T By SATAT 4977F 21 Ty, p, TAT p, THAST: FHATH TTTAT,
AT HETT ST TAT FATH AT AT T AT pek T, /pe 1 AT

(1) 1/3
(2) 3
(3) 8/3
(4) 4
Options:

1573806401, 1
1873808402, 2
1573806403, 3
1573805404, 4
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The Hamultoman of two particles, each of mass m, 1s

H(q. 01 G2.P2) = % +;;i + k (qf +q7 + %ql qz), where k = 0 15 a constant. The value of
the partition function

Z(p) = f_mm dgy fj; dp; J-_mm dq; f:u dp; e FH(AP12P2)

15

(1) Zmm® |16
kB2 415

(2} 2mm® |15
kB2 416
2mnu® |63

(3) kR? 64
2mm® |64

(4) kB® + 63

Options:

1873806405, 1
1573806408, 2
1873808407, 3
1573806405, 4
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o™ s N z z 3
TEHTT m & =R F g =991 H(qy, p1; g2, 02) =%+;—;+k (qf +Q'22 +§q1 qg) A
T k > 0 7% g g1 Erarsrs we
zt:ﬁ‘) = f_mm -ifh f_‘-"}m d’P1 I_mm di?z f_mm djﬂz E—EH{QLJP:ﬁE‘zJPﬂ

FT A E
Imm® |16
® J;
(2} 2mm? (15
kB2 4|16
2mm? (63
(3) kB? 64
(4} 2mm? 64

kBZ /63



Options:

1879806405 1
18739806406, 2
1879806407, 2
15379806408, 4
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A metallic wave gude of square cross-section of side L 1s excited by an electromagnetic wave
of wave-number k. The group velocity of the TE;; mode 1s

(1) ckL/Vk*L? + m?
(2) k—ivk%z — 2m*

(3) ViZZ 7z

£
kL

(4) ckL/Vk2I12 + 2m?

Options:

1879806409, 1
18739806410, 2
1879806411, 2
15379806412, 4
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= L 7 T4 T =22 1 UF 97T T T4F 2 A7 k T -AT E A AT a9

T Ieaterd 2T g, 79 TEy, A ST e T g

(1) ckL/Nk?L* + m?

2 o VKILZ—2x?
3) VKILI-n?

(4) ckL/VEk2I? + 2m?

Options:
1579508409 1

1873808410, 2



1873806411, =
1573806412, 4
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An alternating current I(t) = Iycos(wt) flows through a circular wire loop of radius R, lying in
the xy-plane, and centred at the origin. The electric field EE’ T, t) and the magnetic field
E (T, t) are measured at a point 7 such that r > i > R, where 7 = | F | . Which one of the

following statements 1s correct?
(1) The time-averaged | E(7, #) | OE%
(2) The time-averaged | E(7, t) | o w?

The time-averaged | B ) | as a function of the polar angle & has a minimum at
g=m/2

(3)

(4) B( 7, t) is along the azimuthal direction

Options:

1879806413 1
15879806414 2
1873806415 2
1879806416, 4
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xy-T H, A+ T&65 97 Ffea F=a1 R & Jooii a1% 91T § qemadt 917 [(t) = [ycos(wt) Fgat
2V TG T (T, ¢) A b 57 B(T, ¢) g 7w g e A S g e > S R
N B I i e e e N e e o
(1) e AT | B(F, 8] o
(2) = AT | E(T, 1) | « o’

(3) T 71eq | B(7, ) | g8 10 6 % %A & WS 6 = n/2 77 g

(4)  B(7 ¢ feisfrr fasmai 2



Options:

1879806413 1
18739806414 2
1879806415 2
15379806416, 4
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A parallel plate capacitor, with 1 cm separation between the plates, has two layers of dielectric
with dielectric constants x =2 and x = 4, as shown in the figure below. If a potential
difference of 10 V 1s applied between the plates, the magnitude of the bound surface charge
density (in units of C/m?) at the junction of the dielectrics is

? +10V
- R =

(1)  250¢€,

(2)  2000€y/3

(3)  2000¢,

(4)  200€,/3
Options:
1573806417 1
1873806418, 2
1573806413, 2
1573806420, 4
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TATHT TEHTAT F AT 1 om Hl T TTA TAIGE TIHT TA00F § TId0F & = 2 79T k = 4
FATAT 2T TTET 94 2| FT= T ﬂTT‘ﬁ?lDVﬂﬁ‘iﬂ'ﬁTﬂiﬂT(Cm-ﬂdql“ ) T
Tt 97 Ufvas Iag AT q9eT 2

+10V

=2
1cm
K=

(1)  250¢€,

(3)  2000¢,

(4) 200 €,/3
Options:
15738064171
1573806415, 2
1873806413 2
1573208420, 4
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The phase difference between two small oscillating electric dipoles, separated by a distance d,
15 7. If the wavelength of the radiation 1s A, the condition for constructive interference between
the two dipolar radiations at a pomt P when r > d (symbols are as shown in the figure, and n
15 an integer) 1s

-

(1) dﬂnﬂ=(ﬂ+%)l

(2) dsinf@ = nd

(3) d cosB = nd

(4) zﬁmﬁ=@+ﬂﬁ

Options:

18733806421, 1
1879806422, 2
1579806423, 2
1879806424 4
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=TI d T TIFET 21 1 ZETHI ST [REaT F 4 1wt 21 A iy #v A=t 4 2
P &3 (r >» d) 9% =1 fgat Bt % &= St =wfemor g & o 7 g (aeiw = |
=fT § T n UFH IOIE ©)

i i
'

1{) ."

PR

(1) dsinf=(n+3)A

(2) dsin@ = nd

(3) d cos 8 = nd

(4)  dcosf=(n+3)2

Options:
1579808421 1

1873808422, 2
1573806425, 3
1573806424, 4
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For T much less than the Debye temperature of copper, the temperature dependence of the
specific heat at constant volume of copper, 1s given by (in the following a and b are positive
constants)

(1) aT?
(2) aT + bT?

(3) aT? + bT?

(4) exp (—é)

Options:
1879306425 1



1873806426, 2
1573806427, 3
1573806425, 4

Question Number : 62 Question Id : 1879801607 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

= F 2912 0 T F 21 7 aTT91T F o, 77 6 297 e =g s A arEm
T AT R T A E ST (TR @ TAT b A A7)

(1) aT?
(2) aT + bT?

(3) aT? + bT?

(4) exp (—L)

kgT
Options:
1573806425 1
1573806426, 2
1873806427 2
1573806425, 4

Question Number : 63 Question Id : 1879801608 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

For a crystal, let ¢ denote the energy requred to create a pair of vacancy and mterstitial
defects. If n pairs of such defects are formed, and n << N, N', where N and N' are, respectively,
the total number of lattice and interstitial sites, then n 1s approximately

(1) NN e-®/@ksT)
(2) NN e-®/0sT)

(3)  L(W+N)e#/@kaT)

4)  S(N+N) e9/CaD)

Options:

18739306429 1
1879806420, 2
15379806421, 2
15879806422, 4



Question Number : 63 Question Id : 1879801608 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25
= T (AT F n 9 999 ¢, 74T n « N, N', 21 N T9T N’ FH0T; ATAF T4T AT7H1E0T w9

(1) VNN e~¢/(2kgT)
(2) VNN’ e~ ®/(kgT)

(3) E(N + N e~ ®/(2kgT)
5 .

W avew oo

Options:

1879806429 1
1879806420, 2
15879806421, 3
18739806432 4

Question Number : 64 Question Id : 1879801609 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

In the AC Josephson effect, a supercurrent flows across two superconductors separated by a
thin insulating layer and kept at an electric potential difference AV. The angular frequency of
the resultant supercurrent 1s given by

ZeAV
(1) -
el
2 =
el
(3) h
el
(4) pry
Options:

1573806433, 1
1873808424, 2
15738064325, 3
1573806426, 4



Question Number : 64 Question Id : 1879801609 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

T AT, (AC) FTHEAT THTT |, TFAT (52T A7 120 97 F TI95T 797 927 (9907 AV 77 77
T =T TTHATATT o ZTH7 UF ATTATARAT G177 (supercurrent) TZAT 2| TEOTTHT AT TATRAT ST
(supercurrent) =T FHTOT AT 2

1 ==
2 =
3) =
4 =
Options:

1573806433, 1
1573806424, 2
15738064325, 3
1573806436, 4

Question Number : 65 Question Id : 1879801610 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

A negative muon, which has a mass nearly 200 times that of an electron, replaces an electron in
a L1 atom. The lowest 1onization energy for the muonic Li atom 1s approximately

(1) the same as that of He
(2) the same as that of normal L1

(3) 200 times larger than that of normal L1

(4) the same as that of normal Be
Options:
1879806437 1
1872806428 2
1579508429 2
15872506440, 4

Question Number : 65 Question Id : 1879801610 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



TAFZA F ATAT 200 T F=AIT T TF AT FTAF Li TAT H TF AT F F0a1iaT

(1) TAAT 21 et 21 (He) #f

(2) 3

(3) AT Li & 200 AT AT

(4) FAAT 21 Toraet #rara Be 6T
Options:
187380643271
1573806435, 2
1573806433, 3
1573806440, 4

Question Number : 66 Question Id : 1879801611 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

The mean kinetic energy per atom in a sodmum vapour lamp 1s 0.33 eV. Gaven that the mass of
sodium atom is approximately 22.5 x 10%eV, the ratio of the Doppler width of an optical line
to 1ts central frequency 1s

(1) 7 %1077
(2) 6 x 10°°
(3) 5% 1072

(4) 4x107%
Options:
18738064411
1573805442, 2
1573806443 2
1573806444 4

Question Number : 66 Question Id : 1879801611 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



T T97 AT & T qfF T=AT9] AT T F97 0.33 eV Z1 T =9 T9979 F71 579719
AT 22.5 x 10%V 2T, 7T TF TFH6{TT 7731 F7 S F12T2 T97 Fea= A1 H AT 2

(1) 7 x 10~7
(2) 6x10°°
(3) 5% 107°

(4) 4 x107*
Options:
15738064411
1573800442 2
1873806443 2
1573806444 4

Question Number : 67 Question Id : 1879801612 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

The outermost shell of an atom of an element is 3d*. The spectral symbol for the ground state

is
(1) 4F3;2
(2) *Fo/z
(3) *Dy /s
(4) *Dy/a
Options:

187ag0ed44s. 1
1873806446, 2
1573806447, =2
157380644, 4

Question Number : 67 Question Id : 1879801612 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



THFlT 70T o W9 AT 7 TAT6AT 197 3d3 2| a7 7301 & o oqa=11 7% 2

(1) *Fa3

(2)  *Fop

(3) 45’?;2

(4) *Dy/2
Options:

1873806445 1
157380644E, 2
157380644y, =
1573806445, 4

Question Number : 68 Question Id : 1879801613 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

In a spectrum resulting from Raman scattering, let I denote the intensity of Rayleigh scattering
and [; and I, denote the most intense Stokes line and the most intense anti-Stokes line,
respectively. The correct order of these intensities 1s

(1) I. = I = Iyg

(2} IR = fj; = IAS

(3} Iyg =Ip = Ig

(4) In > Iys = Is
Options:
18798084459 1
18739806450 2
18739806451 =
18739806452 4

Question Number : 68 Question Id : 1879801613 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



T Thiv & e arer Taszq |, Tof Thiv &f d1aar I, af Ud I T9T [, HHST: a9 dia
TIF @1 9T g9 did T(d-E239 LaT gf af g JIadr3i 7 daf #9 ¢

(1) Io = Ip = s
(2) IR = I_g = !AS
{3) IAS = IR = fs

(4) Ig = s =I5
Options:
15879206449, 1
1879806450 2
1879806451 2
1872806452 4

Question Number : 69 Question Id : 1879801614 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25
The strong nuclear force between a neutron and a proton in a zero orbital angular momentum
state 1s denoted by F,,,,(7), where r is the separation between them. Similarly. F,,, () and F,,, (1)
denote the forces between a pair of neutrons and protons, respectively, in zero orbital
momentum state. Which of the following is true on average if the inter-nucleon distance is
02fm<r<2fm?

(1) Fyp, 15 attractive for triplet spin state, and F,,,, F,,,, are always repulsive
(2) Fun and F,,, are always attractive and F,, 15 repulsive in the triplet spin state
(3) F,, and E, , are always attractive and F,,, 1s always repulsive

(4) All three forces are always attractive
Options:
1879806453, 1
1879806454, 2
1879806455, 3
1879806456, 4

Question Number : 69 Question Id : 1879801614 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



ST AT BT HAT ATEAT H 209 TAT ST 6 A1 F= AT @ F,(r) 2, Sal r
=T & F A 2 FH T Fyy () TAT By (1) 74 AT HeART =120 @47 qreie & 91
F AT & A 2| AT AT - FAaT 257 0.2 fm < v < 2 fm ST A7 997 § & Sfrade &t a7 o

(1) T =T ATEAT F O F,, STH9E £ T4y, E,, WA T 2

(2) Fy T By, T2T ST & 74T E, ) BT oo 7ot # $it 2
(3) F,, and F,, T=T 59 g T4T E,,, T27 T0a41 £

(4) TT AT T AT AFAE 2

Options:

1573806453, 1
1873806454, 2
1573806455, 3
1573806456, 4

Question Number : 70 Question Id : 1879801615 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

Which of the following decay processes 1s allowed?

(1) K ut +u

(2) U~ e +y

(3) n—-p+m

(4) n-ont 4
Options:
1573806457, 1
1573806455, 2
1573806453, 2
1573806460, 4

Question Number : 70 Question Id : 1879801615 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



(1) K s put +pu~
(2) - —oe +y
(3) n—-p+m

(4) n-ont 4
Options:
1573806457, 1
1573806455, 2
1873806453, 2
1573806460, 4

Question Number : 71 Question Id : 1879801616 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

The Bethe-Weizsicker formula for the binding energy (in MeV) of a nucleus of atomic number

Z and mass numnber 4 15
Z(Z —1 A—27)°
15.8 4 —18.3 42/ — 0.714 % —23.2 (—']

The ratio Z /A for the most stable 1sobar of a A = 64 nucleus, 15 nearest to

(1) 030
(2) 0.35
(3) 0.45
(4) 0.50
Options:

1573806461, 1
18738064dE2, 2
1573806463, 3
1573806464, 4

Question Number : 71 Question Id : 1879801616 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



TTHT HET Z AT FSAAT ST A F AT F 0 (MeV ) 9T 51 F A A18 1

(Bethe-Weizsicker) 97 2

Z(Z —1 A—27)2
15.8 4 —18.3 423 —0.714 %_ (4-22)°

T T THATE TN A = 64 A109F #F 0 Z/A A7 o & w2

(1) 0.30
(2) 035
(3) 0.45
(4) 0.50
Options:

1573806461, 1
1573806462, 2
1573806463, 3
1573806464, 4

Question Number : 72 Question Id : 1879801617 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



The Hall coefficient for a senuconductor having both types of carmers 1s given as

_ pHp— N
=
lel(pup + npan )’

where p and n are the carrier densities of the holes and electrons, u, and p,, are their respective
mobilities. For a p-type senuconductor in which the mobility of holes 1s less than that of electrons,

which of the following graphs best describes the variation of the Hall coefficient with
temperature?

Ry
(1)
Ru=0 P
Rt
RHIﬂ- "l"-lr
(2) f_
Ry
(3) k
Ry=0 T
RH?
(4)
Ru=0 —_————— T
Options:

1e7as0edes. 1
1573806466, 2



18738064E7. 3
1573806468, 4

Question Number : 72 Question Id : 1879801617 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



AT AL & HATgH ATl AT =TAT HT g1 O &

_ pEp—nug
T lelpry +nuy)’
gl p T n i (hole) AT IHFET & ATgh Tcd g UH p, TIT w0, FF H IT61 Tidsii=rar 21
p-type ST & forw fSms 21 (hole) wifasfierar someAafasfimar a w7 2, fa F a3
T ATF TTTHIT & AT g N & TS 6l T ST 2977471 27

Ry
(1)
Ru= — 7
R#
RH;ﬂ- "l‘--r
(2)
Ry
(3)
Ry=0 T
RH';'
(4)
By=0 T
'-u._.___‘_‘_-____
Options:

1873806465, 1



1873806466, 2
1573806467, 3
1573806465, 4

Question Number : 73 Question Id : 1879801618 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25
In a collector feedback circuit shown in the fipure below, the base enutter voltage Vyz = 0.7V
and current gain ff = i—c = 100 for the transistor.
B
Ve = 207V

I l

5k
Output
b

Input

a——
a——

The value of the base current I3 1s

(1)  20pA

(2)  40pA

(3)  10pA

(4) 100 pA
Options:

1573806463, 1
1873808470, 2
1573806471, 2
1573806472, 4

Question Number : 73 Question Id : 1879801618 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
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e darga qAfasT 90T (collector feedback circuit) H T 2T & o7 ATEM-Ic0=ia®

TG Vpg = 0.7 V T T @ifedr f == 100 %
B

Vo= 20,7V

STEITT-4T7T (base current) Ffer [

(1) 20pA

(2)  40pA

(3)  10pA

(4) 100 pA
Options:

1573806463, 1
1873808470, 2
1873806471, 3
1573806472, 4

Question Number : 74 Question Id : 1879801619 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25

Assume that the noise spectral density, at any given frequency, i a current amplifier is
mdependent of frequency. The bandwidth of measurement 1s changed from 1 Hz to 10 Hz. The
ratio A/B of the RMS noise current before (A) and after (B) the bandwidth modification 1s

(1)  1/10
(2) 1/V10
(3) V10

(4) 10



Options:

1879806473 1
18739806474 2
1879806475 2
15379806476, 4

Question Number : 74 Question Id : 1879801619 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25
AW T 9RT 9aeisF H @ (noise) T TUFCH Heled g 3Tdicd W dicd @ A
€ | A $T q=fa3 (bandwidth) 1 Hz & 10 Hz 1 Siichl @1 Jaelid & 99 (A) 37T 7ama
(B) @@-ATET-Hel (RMS) 1@ NI & 3eqqTd A/BE

(1) 1/10

(2) 1/4/10

(3) V10

(4) 10
Options

1873806473 1
1573806474, 2
1573806475, 3
1573806476, 4

Question Number : 75 Question Id : 1879801620 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 5 Wrong Marks: 1.25



In the circuit diagram of a band pass filter shown below, R = 10 k().
Ry Ry R, Ry

Output

;Lﬂz

In order to get a lower cut-off frequency of 150 Hz and an upper cut-off frequency of 10 kHz,
the appropriate values of C; and C, respectively are

(1) 0.1 uF and 1.5 nF
(2) 0.3 pF and 5.0 nF
(3) 1.5 nF and 0.1 pF

(4) 5.0 nF and 0.3 pF

Options:

1879806477 1
18739806478, 2
1879806479 2
15379806450, 4

Question Number : 75 Question Id : 1879801620 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
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= T fheee & 7 7T 5, R = 10kQ g1

R, R;

Output

1 &= ST AT 150 Hz 77497 359 %z A% Arg0T 10 kHz T4 & T, ¢, 74T €, & 3999
5

(1) 0.1 uF 747 1.5 nF
(2) 0.3 uF 471 5.0 nF
(3) 1.5 nF 47 0.1 pF

(4) 5.0 nF 747 0.3 pF

Options:

1879806477 1
1879806478, 2
1879806479 3
18739806420 4



