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Read the following instructions carefully.

1. This question paper contains 24 printed pages including pages for rough work. Please check all pages and
report discrepancy, if any.

2. Write your registration number, your name and name of the examination centre at the specified locations
on the right half of the Optical Response Sheet (ORS).

3. Using HB pencil, darken the appropriate bubble under each digit of your registration number and the
letters corresponding to your paper code.

4. All questions in this paper are of objective type.

5. Questions must be answered on Optical Response Sheet (ORS) by darkening the appropriate bubble
(marked A, B, C, D) using HB pencil against the question number on the left hand side of the ORS. Each
question has only one correct answer. In case you wish to change an answer, erase the old answer
completely. More than one answer bubbled against a question will be treated as an incorrect response.

6. There are a total of 60 questions carrying 100 marks. Questions 1 through 20 are 1-mark questions,
questions 21 through 60 are 2-mark questions.

7. Questions 51 through 56 (3 pairs) are common data questions and question pairs (57, 58) and (59, 60) are
linked answer questions. The answer to the second question of the above 2 pairs depends on the answer
to the first question of the pair. If the first question in the linked pair is wrongly answered or is
un-attempted, then the answer to the second question in the pair will not be evaluated.

8. Un-attempted questions will carry zero marks. |

9. Wrong answers will carry NEGATIVE marks. For Q.1 to Q.20, % mark will be deducted for each wrong
answer. For Q. 21 to Q. 56, % mark will be deducted for each wrong answer. The question pairs
(Q.57, Q.58), and (Q.59, Q.60) are questions with linked answers. There will be negative marks only for \
wrong answer to the first question of the linked answer question pair i.e. for Q.57 and Q.59, % mark will l
be deducted for each wrong answer. There is no negative marking for Q.58 and Q.60. ‘

10. Calculator (without data connectivity) is allowed in the examination hall.
11. Charts, graph sheets or tables are NOT allowed in the examination hall.

12. Rough work can be done on the question paper itself. Additionally, blank pages are given at the end of
the question paper for rough work.
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Q. 1-Q. 20 carry one mark each.

|
dyy (dy)
Q.1  The order of the differential equation d t;/ + ( d‘;) +yt=et s

A) 1 B) 2 © 3 (D) 4 ‘
Q.2 The Fourier series of a real periodic function has only
cosine terms if it is even ‘
sine terms if it is even

cosine terms if it is odd
sine terms if it is odd

el =R

Which of the above statements are correct ? |

(A)Pand S (B)Pand R (C) Qand S (D)Qand R

Q3 A function is given by f{) = sin’ + cos2t. Which of the following is true ?

(A) f has frequency components at 0 and 1/27 Hz

(B) [ has frequency components at 0 and 1/7 Hz

(C) f has frequency components at 1/27 and 1/7 Hz
(D) f has frequency components at 0, 1/27 and 1/7 Hz

Q.4 A fully charged mobile phone with a 12 V battery is good for a 10 minute talk-time. Assume that,
during the talk-time, the battery delivers a constant current of 2 A and its voltage drops linearly from
12V to 10V as shown in the figure. How much energy does the battery deliver during this talk-time ?

v(t)

0 10 min

(A)2201] (B) 12 kJ ©) 132Kk (D) 14.4kJ

Q.5 In an n-type silicon crystal at room temperature, which of the following can have a concentration of
4x%10”em™?

(A) Silicon atoms (B) Holes (C) Dopant atoms (D) Valence electrons

Q.6 The full forms of the abbreviations TTL and CMOS in reference to logic families are

(A) Triple Transistor Logic and Chip Metal Oxide Semiconductor

(B) Tristate Transistor Logic and Chip Metal Oxide Semiconductor

(C) Transistor Transistor Logic and Complementary Metal Oxide Semiconductor
(D) Tristate Transistor Logic and Complementary Metal Oxide Silicon
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1y 1Y
Q.7  The ROC of Z-transform of the discrete time sequence  x(n) = (5) u(n) —[E] u(-n-1) is

1 1 1 i
A) = = B — C — D) 2<|z|<3
(A) 3<|z|<2 (B) |z|>2 ©) |z|<3 (D) | z|

Q.8  The magnitude plot of a rational transfer function G(s) with real coefficients is shown below.
Which of the following compensators has such a magnitude plot ?

[GGa)
—\ 20dB f
t f } »
log @
-40dB
(A) Lead compensator (B) Lag compensator
(C) PID compensator (D) Lead-lag compensator

Q.9 A white noise process X () with two-sided power spectral density 1x10™° W/Hz is input to a filter
whose magnitude squared response is shown below.

X 1 [HOF ¥
—_—
—10kHz 10kHz f
The power of the output process Y (¢)is given by
(A) 5x107 W (B) 1x107° W (€) 2x10° W (D) 1x107° W

‘ Q.10 Which of the following statements is true regarding the fundamental mode of the metallic waveguides

0 ===

{ P: Coaxial Q: Cylindrical R: Rectangular
(A) Only P has no cutoff-frequency (B) Only Q has no cutoff-frequency
(C) Only R has no cutoff-frequency (D) All three have cut-off frequencies

Q.11 A fair coin is tossed 10 times. What is the probability that ONLY the first two tosses will yield heads ?

} l 2 g —]; 2 —1_ 10 " -]; 10
\ A) (2) B) C2{2) © (2) (D) 7C, 3
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Q.12 If the power spectral density of stationary random process is a sinc-squared function of frequency, the
shape of its autocorrelation is

(A) (B) (@) (D)

(
R(9) ‘ : R(7) ’1& R(7) R(7)
T T T T

= 1+

Q13 If f(z)=c,+¢z™", then. f —zﬂgldz is given by
unit
circle

(A) 27e, ®) 27 (l+¢,) ©) 27 jc D) 27mj(l+c,)

Q.14 In the interconnection of ideal sources shown in the figure, it is known that the 60 V source is

absorbing power.
ol
1 é} 60V

[ &
/

Which of the following can be the value of the current source I ?

20V

(A)I0A (B) 13A ©) 15A (D) 18 A

Q.15  The ratio of the mobility to the diffusion coefficient in a semiconductor has the units

(A) V! (B) cm -V (C) V-cm™ D) V-s

Q.16 In a microprocessor, the service routine for a certain interrupt starts from a fixed location of memory
which cannot be externally set, but the interrupt can be delayed or rejected. Such an interrupt is
(A) non-maskable and non-vectored
(B) maskable and non-vectored
(C) non-maskable and vectored

(D) maskable and vectored
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(A) cos 27zf,, 1) cos @rf.0n (B) cos 2z f, 1)

(©) cos [27(f. +f,) 1] (D) [1+ cos27 £, ] cos2m £ 1)

Q.20 Two infinitely long wires carrying current are as shown in the figure below. One wire is in the
y-z plane and parallel to the y-axis. The other wire is in the x-y plane and parallel to the x-axis. Which
components of the resulting magnetic field are non-zero at the origin ?

‘ : 1\ 1A
‘ —>
" y
4 = ;
,/’/
XA
% 7
(A) x,y,z components (B) x,y components
(C) y,z components (D) x,z components
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