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Q.1to0 Q.25 carry one mark each.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

NPTEL Reference

A bulb in a staircase has two switches, one switch being at the ground floor and the other one at the
first floor. The bulb can be turned ON and also can be turned OFF by any one of the switches
irrespective of the state of the other switch. The logic of switching of the bulb resembles

(A) an AND gatt (B) an OR gat (C) an XOR gate (D) a NAND gate

Consider a vector field&(r”). The closed loop line integrgﬂ Aedl can be expressed as

x A)e g8
(A) D.]. (Ox A)« ds over the closed surface bounded by the loop NPTEL Reference

(B) [ﬁ” (O« A)dv over the closed volume bounded by the loop
©) J.H(D- A)dv over the open volume bounded by the loop
(D) H (Ox A) dS over the open surface bounded by the loop

Two systems with impulse responsggt) and h,(t) are connected in cascade. Then the overall
impulse response of the cascaded system is given by

(A) product ofh,(t) and h,(t) NPTEL Reference
(B) sum of h (t) andh,(t)

(C) convolution of h (t) andh,(t)

(D) subtraction ofh,(t) from h,(t)

In a forward biased pn junction diode, the sequence of events that best describes the mechanism of
current flow is

(A) injection, and subsequent diffusion and recombination of minority carriers

(B) injection, and subsequent drift and generation of minority carriers

(C) extraction, and subsequent diffusion and generation of minority carriers NPTEL Reference
(D) extraction, and subsequent drift and recombination of minority carriers

In IC technology, dry oxidation (using dry oxygen) as compared to wet oxidation (using steam or
water vapor) produces

(A) superior quality oxide with a higher growth rate NPTEL Referencel
(B) inferior quality oxide with a higher growth rate
(C) inferior quality oxide with a lower growth rate
(D) superior quality oxide with a lower growth rate NPTEL Reference2

The maximum value of until which the approximatiosind= & holds to within 10% error is

(A) 10° (B) 18 (C) 50° (D) 90°
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_ L R o NPTEL Reference
Q.7 The divergence of the vector field = xa, +ya, +za,is
(A)O (B) 1/3 ©1 (D) 3
Q.8  Theimpulse response of a systenh(s) = tu(t). For an inputu(t —1), the outputis NPTEL Reference
2 t(t-1 —1)2 2_
A) tz—u(t) (B) %u(t—l) ©) %u(t—l) D) tz—lu(t—l)
Q.9 The Bode plot of a transfer functidd(s) is shown in the figure below. NPTEL Reference
A
40+
g 5
£
©
O 204
: i | -
1 1 1
- ————— X w (rad/s) _;00
The gain (20 Iog|G(s) |) is 32 dB and—8 dB at 1 rad/s and 10 rad/s respectively. The phase is
negative for allv. ThenG(s) is
398 398 32 32
A = (B) = (© == () =
< S = S
Q.10 In the circuit shown below what is the output voltage §Mf a silicon transistor Q and an ideal

op-amp are used?

NPTEL Reference
+15V
1 kQ
AM B L
_ O

-+ Vou

sv(®) +/( t
= —-15V

(A) —15V (B)—0.7V (C) +0.7V (D) +15V
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Q.11

Q.12

Q.13

Q.14

Consider a delta connection of resistors and its equivalent star connection as shown below. If all
elements of the delta connection are scaled by a flackor 0, the elements of the corresponding
star equivalent will be scaled by a factor of

o—1WNT—
Ra
I:{b Rc
(c, © (c,

(A) K (B) k (C) 1k (D) VK

NPTEL Reference

For 8085 microprocessor, the following program is executed.

MVI A, O5H;

MVI B, O5H; NPTEL Reference
PTR: ADD B;

DCR B;

JNZ PTR;

ADI O3H;

HLT;

At the end of program, accumulator cont
(A) 17H (B) 20H (C) 23H (D) O5H

The bit rate of a digital communication systenRikbits/s. The modulation used is 32-QAM. The
minimum bandwidth required for ISl free transmission is

(A) RI10 Hz (B)R/10 kHz (C) RI5 Hz (D) R/5 kHz

NPTEL Reference

For a periodic signal t (3 38§n 100+ 1@os 30@+ 6sin GOt +77/4), the fundamental frequency in
rad/s is

(A) 100 (B) 300 (C) 500 (D) 1500
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Q.15

Q.16

Q.17

Q.18

Q.19

In a voltage-voltage feedback as shown below, which one of the following statements is TRUE if
the gairk is increased?
NPTEL Reference

O O

Vout
'}

w
+

_|_
Ve =KvVou

(A) The input impedance increases and output impedance decreases.

(B) The input impedance increases and output impedance also increases.
(C) The input impedance decreases and output impedance also decreases.
(D) The input impedance decreases and output impedance inc

A band-limited signal with a maximum frequency of 5 kHz is to be sampled. According to the
sampling theorem, the sampling frequency which is not valid is NPTEL Reference

(A) 5 kHz (B) 12 kHz (C) 15 kHz (D) 20 kHz

In a MOSFET operating in the saturation region, the channel length modulation effect causes

(A) anincrease in theate-source capacitan NPTEL Reference
(B) adecrease in the transconductance

(C) adecrease in the unity-gain cutoff frequency

(D) a decrease in the output resistance

Which one of the following statements is NOT TRUE for a continuous time causal and stable
LTI system?

(A) All the poles of the system must lie on the left side ofjtheaxis. NPTEL Reference
(B) Zeros of the system can lie anywhere in t-plane

(C) All the poles must lie withifg| =1.
(D) All the roots of the characteristic equation must be located on the left sidej of dixes.

The minimum eigenvalue of the following matrix is

3 5 2 NPTEL Reference
5 12 7

2 7 5

(A) 0 (B) 1 (©)2 (D) 3
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Q.20

Q.21

Q.22

Q.23

Q.24

Q.2t

A polynomial f (x) = a,x* +a,x> +ax*+ax—a, with all coefficients positive has

(A) no real roots (B) no negative real root NPTEL Reference
(C) odd number of real roots (D) at least one positive and one negative real root

Assuming zero initial condition, the respongé) of the system given below to a unit step input
u(t) is

NPTEL Reference
U(s) 1 Y(s)
S
(A) u(t) (B) tu(t) ©) Luo (D) e u(t)
The transfer function\\//zL:) of the circuit shown below is
1
NPTEL Reference
100 puF
14
oK 2
10 kQ
Vi(s) Va(s)
100 pF
o e}
05s+1 3s+6
A B
) s+1 (B) s+2
s+2 s+1
© s+1 (D) s+2

A source V,(t) =V cos1007t has an internal impedance of (43}Q. If a purely resistive load
connected to this source has to extract the maximum power out of the source, its Gasi@iurtd be

(A)3 (B) 4 (€ 5 (D)7

The return loss of a device is found to be 20 dB. The voltage standing wave ratio (VSWR) and
magnitude of reflection coefficient are respectively
NPTEL Reference

(A) 1.22 and 0.1 (B) 0.81 and 0.1 (EN.22and 0.1  (D)2.44 and 0.2

Let g(t) =e™"  and h(t) is a filter matched tag(t). If g(t) is applied as input td(t), then
the Fourier transform of the outpu

a) e’ (B) ot 12 (C) el (D) g2t
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Q.26 to Q.55 carry two marks each.

Q.2€

Q.27

Q.28

Q.2¢

1
Let UandV be two independent zero mean Gaussian random variables of var%mm; 5
respectively. The probabilitP(3v = 2U ) is NPTEL Reference
(A) 4/9 (B) 1/2 (C) 2/ (D) 5/¢

Let A be anmxn matrix and B an nxm matrix. It is given that determinar(,, + AB) =

determinant (1, +BA), where I, is the kXK identity matrix. Using the above property, the
determinant of the matrix given below is

NPTEL Reference

RPN
I S R
RN R R
N PR

A) 2 (B) 5 () ¢ (D) 1€

In the circuit shown below, if the source voltage= 100153.13 V then the Thevenin’s equivalent
voltage in Volts as seen by the load resistdide

NPTEL Reference
SQ J4Q
VLl_>I
(A) 1000190° (B) 80010° (C) 80a7190° (D) 100760°

a(s) _ 10
V,(s) 1+10s
feedback as shown below, the approximate valu& pfthat will reduce the time constant of the
closed loop system by one hundred times as compared to that of the open-loop system is

The open-loop transfer function of a dc motor is give . When connected in

R(s) Vals) 10 o(s)

1+10s NPTEL Reference

Kq

) 1 (B) 5 (C) 1C (D) 10C
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Q.30

Q.31

Q.32

Q.33

In the circuit shown below, the knee current of the ideal Zener diode is 10 mA. To maintain 5 V
across R, the minimum value of Rin Q and the minimum power rating of the Zener diode in mW,
respectively, are

é 100 Q
9 NPTEL Reference

10V I oad

T ~ L

V,=5V 3R

(A) 125 and 125
(B) 125 and 250
(C) 250 and 125
(D) 250 and 250

The following arrangement consists of an ideal transformer and an attenuator which attenuates
by a factor of 0.8. An ac voltagé,,,= 100V is applied across WX to get an open circuit voltage

V,,, across YZ. Next, an ac voltagé,,= 100V is applied across YZ to get an open circuit
voltageV,,,, across WX. ThenV,,, / Vi1, Vi, / V., , are respectively,

1:1.25 NPTEL Reference
Y
X Z
(A) 125/100 and 80/100 (B) 100/100 and 80/100
(C) 100/100 and 100/100 (D) 80/100 and 80/100

Two magnetically uncoupled inductive coils ha@efactorsq, and g, at the chosen operating
frequency. Their respective resistances Rrend R,. When connected in series, their effective
Q factor at the same operating frequency is

(A) o +q, (B) 1/q)+(1/q,)

© (4R +a,R,) /(R +R,) (D) (4R, +q,R) /(R +R,)

The impulse response of a continuous time system is giver{thy: 5(t —1) + J(t — 3). The value
of the step response tit=2 is

(A) O (B) 1 (©) 2 (D) 3 NPTEL Reference
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Q.34 The small-signal resistance (i.e.,gliflp) in kQ offered by the n-channel MOSFET M shown in the
figure below, at a bias point ofg\&= 2 V is (device data for M: device transconductance parameter

kn= U.C., (W/L) = 40 pA/N, threshold voltage ) = 1 V, and neglect body effect and channel
length modulation effects)

NPTEL Reference

(A) 12.5 (B) 25 (C) 50 (D) 100

Q.35 The ac schematic of an NMOS common-source stage is shown in the figure below, where part of
the biasing circuits has been omitted for simplicity. For thechannel MOSFET M, the
transconductance,g= 1 mA/V, and body effect and channel length modulation effect are to be
neglected. The lower cutoff frequency in Hz of the circuit is approximately at

— NPTEL Reference
R c =
10 kQ 1 uF
Vo
Vi
|
RL
10 kQ
(A) 8 (B) 32 (C) 50 (D) 200

EC-A 9/24
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2
Q.3€ A system is described by the differential equanc(ijet% + SQ +6y(t)=x(t).

dt
Let x(t) be a rectangular pulse given by NPTEL Reference
1 0<t<?2
x(t) = .
0 otherwise
Assuming thaty(0) =0 and% =0 at t =0, the Laplace transform of(t) is
e_zs 1_ e—ZS
A V= (B) ———————
S(s+2)(s+3) s(s+2)(s+3)
e_ZS 1_e—23
©C) (D) ————
(s+2)(s+3) (s+2)(s+3)

Q.37 A system described by a linear, constant coefficient, ordinary, first order differential equation has
an exact solution given byy(t) for t >0, when the forcing function isX(t) and the initial

condition isy(0). If one wishes to modify the system so that the solution becomes
-2y(t) fort >0, we need to

(A) change the initial condition te-y(0) and the forcing function t@x(t)

(B) change the initial condition t2y(0) and the forcing function te-x(t)

(C) change the initial condition t¢/2y(0) and the forcing function tg~/2x(t)
(D) change the initial condition te2y(0) and the forcing function te-2x(t)

Q.38  Consider two identically distributed zero-mean random variableand V . Let the cumulative
distribution functions ofU and 2V be F(x) and G(x) respectively. Then, for all values af

AFMX)-G(x)<0 B)F(x)-G(x)=0
(O (F(¥)-G(x))x=<0 (D) (F(X)-G(x))x=0

Q.3¢ The DFT ofavecto[a b c d] is the vector[a By 5]. Consider the product

a b cd
d a b c
[p qar S]:[a b c d] ¢ d a bl| NPTELReference
b c¢c d a
The DFT of the vectofp qr S] is a scaled version of
@ [a* By o7 ®) [Va B vy V3]

©) [a+B B+o Jd+y y+a] o [a B y 9]

EC-A 10724
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Q.4C  The signal flow graph for a system is given below. The transfer fun%t%m for this system is

NPTEL Reference
Ufs) !
O
s+1 s+1
A) —= — B —>"~
) 55° + 6S+2 ( S +6s5+2
s+1 1
c)—— D) ———
( )sz+4s+2 ®) 552 + 6s+2
Q.41 In the circuit shown below the op-amps are ideal. Thgfn/\olts is
1kQ
—2 Vo—AW NPTEL Reference
+15V
Voul
—0
FkQ -15V
+1V 1 kO
1kQ
(A) 4 (B) 6 (C)8 (D) 10

Q.42 In the circuit shown below, {has negligible collector-to-emitter saturation voltage and the diode
drops negligible voltage across it under forward bias. fi%+5 V, X and Y are digital signals
with 0 V as logic 0 and ¥ as logic 1, then the Boolean expression for Z is

+Vcc

NPTEL Reference

(A) XY (B) XY (C)XY (D) XY

EC-A 11724
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Q.43

Q.44

A voltage 1000sin «.t Volts is applied across YZ. Assuming ideal diodes, the voltage measured
across WX in Volts, is

N L1
%l N
1KQ% NPTEL Reference
—o W Y Xo—
o
+ 1kQ _
M\
(A) sinat (B) (sinwt +|sinwt|)/2
(C) (sinawt —| sinwt|)/2 (D) O for allt

Three capacitors £C,and G whose values are 10pF, 5uF, and 2uF respectively, have breakdown
voltages of 10V, 5V, and 2V respectively. For the interconnection shown below, the maximum safe
voltage in Volts that can be applied across the combination, and the corresponding total charge
in LC stored in the effective capacitance acrossetiminals are respectively,

e CZ'H’C o
' . * NPTEL Reference
C,
(A) 2.8 and 36 (B) 7 and 119
(C) 2.8 and 32 (D) 7 and 80
EC-A 12124
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Q.45 There are four chips each of 1024 bytes connected to a 16 bit address bus as shown in the figure
below. RAMs 1, 2, 3 and 4 respectively are mapped to addresses

NPTEL Reference
RAM#4
10248
E
) RAM#3
€ 10248 @
=
E m
_:g
RAM#2 2
ARV A o0
AQ-A9 = 1024B
[ E|
A10 [2313
Al1l RAM# 1
e 1 10248
Al3 = 11 E
a 10
Al4 — = 01
e s1 so U
A - —

(A) 0COOH-OFFFH, 1CO0H-1FFFH, 2CO0H-2FFFH, 3CO0H-3FFFH
(B) 1800H-1FFFH, 2800H-2FFFH, 3800H-3FFFH, 4800H-4FFFH
(C) 0500+-08FFH, 15001-18FFH, 35001-38FFH, 55001-58FFH

(D) 0800H-OBFFH, 1800H-1BFFH, 2800H-2BFFH, 3800H-3BFFH
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Q.46 In the circuit shown below, the silicon npn transistor Q has a very high valge @he required
value of R in kQ to produced =1 mA is

VCC
3V NPTEL Reference
lc
60 kQ
Q
R,
Re
500 Q
(A) 20 (B) 30 (C) 40 (D) 50
Q.47 et U and V be two independent and identically distributed random variables such that
1 L
PU=+1)=PU = —1)25. The entropy HU +V) in bits is NPTEL Reference
(A) 3/4 B)1 (C) 312 (D) log,3

Common Data Questions

Common Data for Questions 48 and 49:

Bits 1 and 0 are transmitted with equal probability. At the receiver, the pdf of the respective received
signals for both bits are as shown below.

1 pdf of received

signal for bit 0

0.5 pdf of received
signal for bit 1

-1 0 1 2 4

Q.48 If the detection threshold is 1, the BER will be
NPTEL Reference

1 1 1 1
A) — B) — C) = D) —
(A) > (B) 4 ( )8 (D) 16
Q.49 The optimum threshold to achieve minimum bit error rate (BER) is

(A) 1 (B) 4 (©)1 (D) 3 NPTEL Reference
2 5 2
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Common Data for Questions 50 and 51.

Consider the following figure
IS
+] 52 —_Y_— % 12
Ve 0V 2Q

-1 2A

The currentls in Amps in the voltage source, and voltagein Volts across the current source

Q.50
respectively, are
(A) 13, -20 (B) 8,-10 (C)-8, 20 (D)-13, 20 NPTEL Reference
Q.51 The current in theQ resistor in Amps
(A) 2 (B) 3.33 (C) 10 (D) 12
NPTEL Reference

Linked Answer Questions

Statement for Linked Answer Questions 52 and 53:
A monochromatic plane wave of wavelength= 6004 mis propagating in the direction as shown in the

figure below. E ,Er, and E denote incident, reflected, and transmitted electric field vectors associated

with the wave.

Ei E
r K,
H; H
N\ | 8
£ =10
0 £ =45 x
H, E
19.2° t
kl
Z
]

The angle of incidencé and the expression fd:::i are

Q.52
(A) 60° and %(éx - éz) e_'%wm NPTEL Reference
(B) 45° and %(ax + éz)e‘jml;azwm
(C) 45° and %(éx -4,) e’ migﬁ)wm
(D) 60° and%(élX —éz)e_jmlﬁ‘wZV/m
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Q.53 The expression foE is

e ) NPTEL Ref
(A) 0.2.’:’;\/32(;2\)(+élz)eJ W2 \/m eference
E nxlo“z
(B) T(é* a)e * vim
Eo( ) _jmlgj/(_x—z)
(C) 0.44—=(a,+4,)e 2 Vim
2 \&
L ojmattee)
(D) I(ax a)e * V/m

Statement for Linked Answer Questions 54 and 55:

The state diagram of a system is shown below. A system is described by the state-variable equations

X =AX+BU; y=CX+Du

1 -1 1 -1 1
uO—>» <i\\~:;/j? > Q(\\:;/;? > Oy
1 1
Q.54 The state-variable equations of the system shown in the figure above are NPTEL Reference

<3 el <3 el
X= X+ u X= X+ u
A 1 -1 1 (B) -1 - 1

y=[1 -1X+u y=[-1 -1X+u
©) k:[j —O}X{ﬂu (D) kz[_ol :}({ﬂu
y=[-1 -g4X-u y=[1 -1x-u

Q.55 The state transition matri&" of the system shown in the figure above is NPTEL Reference

e' 0 e’ 0 e' 0 e' —te
te’ e -te" € e e 0 e
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General Aptitude (GA) Questions

Q.56t0 Q.60 carry one mark each.

Q.56

Q.57

Q.58

Q.59

Q.60

Choose the grammaticalyORRECT sentence:

(A) Two and two add four.
(B) Two and two become for
(C) Two and two are four.
(D) Two and two make four.

Statement: You can always give me a ring whenever you need.

Which one of the following is the best inferencenfrthe above statement?

(A) Because | have a nice caller tune.

(B) Because | have a better telephone facility.

(C) Because a friend in need is a friend indeed.

(D) Because you need not pay towards the telephitisevhen you give me a ring.

In the summer of 2012, in New Delhi, the mean tenajpee of Monday to Wednesday was 41°C
and of Tuesday to Thursday was 43°C. If the tentpegaon Thursday was 15% higher than that of
Monday, then the temperature in °C on Thursday was

(A) 40 (B) 43 (C) 46 (D) 49

Complete the sentence:

Dare mistakes.

(A) commit (B) to commi (C) committec (D) committing

They were requested notdoarrel with others.
Which one of the following options is the closesteaning to the worquarrel?

(A) make out (B) call out (C) dig out (D) fall out

Q.61t0 Q.65 carry two marks each.

Q.61

Q.62

A car travels 8 km in the first quarter of an haikm in the second quarter and 16 km in the third
quarter. The average speed of the car in km pardwar the entire journey is

(A) 30 (B) 36 (C) 40 (D) 24
Find the sum tm terms of the series 10+84+ 734 + .....

99" +1
10

H

(A) +1

(B) 3
(C)ggngg—_l)m

ol -

S
=

(D)
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Q.63

Q.64

Q.65

Statement: There were different streams of freedom movemientslonial India carried out by the
moderates, liberals, radicals, socialists, andmso o

Which one of the following is the best inferencenfrthe above statement?

(A) The emergence of nationalism in colonial Inid to our Independen
(B) Nationalism in India emerged in the contextofonialism.

(C) Nationalism in India is homogeneous.

(D) Nationalism in India is heterogeneous.

The set of values of p for which the roots of theation 3%+2x+p(p—1) = O are of opposite sign is
(A) (=, 0) (B)(©.1) (C) (1) (D) (0,0)

What is the chance that a leap year, sed at random, will contain 53 Sadays’
(A) 217 (B) 317 (C) 17 (D) 5/7

END OF THE QUESTION PAPER
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