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This question consists of TWENTY-FIVE sub-questions (1.1 = 1.25) of ONE mark
cach, For each of these sub-questions, four possible alternatives (A,B, C and D)
are given, out of wnich ONLY ONE Is correct. Indicate the correct answers n the

book.

Identity wnich of the following is NOT a true of the graph shown in

(a) begh
(b) defg .

(cl}) aeqh i % /s
4 5
The z-transform F(z) of the function F(nT)=a"" is
7 - z . s
(a) (b) (C)
z—a" z+a z&g”
If |F(£)]|=F(s), then |f(t-T)iis equal to
a3 - Ty . Flis
(a) e*' F(s] (b) e *' F(s) (C) l[' jT
| L8

A Z2-port network is shown in Fig.P1.4. the parameter h,, for this network can bpe

(qiven by

[ ™ L = [
+ ———— AV —=VAV—0
v 10uF R% V:
1) e 00
1 1 5
(a) : (b) - (C) ;

The early effect in a bipolar junction transistor is caused by
(a) fast turn-on

(b) fast turn-off

(c} large collector-base reverse bias

(d} large emitter-base forward DIas

boxes corresponding to the questions only on the FIRST sheet of the answer

Sig.P1.1

Selilps

LOLLEGE.



I

1./

1.8

I

Lalt)

i

13 6

The first dominant pole encountered in the frequency response of a compensated

Op-amp 15 approximately at

ta) 5 Hz (b} 10 kHz Le): 1L MHz (d) 100 MHz

Negative feedpack In an amplifier

(a) reduces gain

(D} increases freguency and phase distortions
(C) reduces bandwidth

(d} increase noise

In the cascade amplifier shown in

Fig.P1.8, if the common-emitter " .
stage(Q;) has a transconductance ! \ s
d.,,and the common base stage 5
(=) has a transconductance , L
| Vi 0 .
2 O the overall l
P T
transconductance g = ‘o |of the -
A ‘u"ll- ; =
cascade amplifier is
B G (D) G o (g1
2 2z
Crossover distortion penaviour is characteristic of
(a) Class A output stage (b) Class BE output stage
(¢} Class AB output stage (d) Common-base cutput stage
The |logical expression v = 4 + AB s equivalent to
(a) v = AB (b} v = AB (¢} y=A+8 (d}) vy = A+ B

A Darlington emitter-follower circulf 1s sometimes used In the ocutput stage of a

TTL gate in order to

(a) Increase its I (b)) reduces its Iy
(C} Increases Its speed of operation (d) reduce power dissipation

Commercially available ECL gears use two ground lines and one negative supply

in order to
(&) reduce power dissipation

(D} Increase fan-out
(Cc} reduce lgading effect
(d} eliminate the effect of power [ine glitches or the blasing circult

LOLLEGE.
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O s

1.17 The phase margin (in degrees) of a system having the loop transfer function

L.18 A signal x(t) has a Fourier transform X{w). IT xX(t} Is a real and odd fucntion of t,

The resolution of a 4-bit counting ADC is 0.5 volts., For an analog input of 6.6

volts, the digital output of the ADC will be
(a) 1011 (b) 1101 Ly L1 (dy 1110

For a second-crder system with the closed-loop transfer function
!
goupdg g

Tg)=

The settling time for 2-percent band, in seconds, is
(a) A5 (by 2.0 (gy 3.0 (d) 4.0

The gain margin (in dB) of a system having the loop transfer function

G(s|H(s)= e+ 1) 'S

(a) O (b) 3 (©) 6 (d) o

The system mode described by the state equations

};’:"‘D . X + U"u
2 —3_ _1j

el 1%
S
(a) controllable and observable
(b} controllable, but not observable
(Cc) observable, but not controllable
(d} neither controllable nor observable

G(s)H(s)= 5[2;51) 'S

(a) 45° (b) -30° (c) 60° (d) 30°

then X(w) Is

(a) a real and even function of w

(Db} a imaginary and odd function of o
(C) an imaginary and even function of w
(d} a real and odd function of o

LOLLEGE.



1.19. The input to a channel is a bandpass signal. It is obtained by linearly modulating
a sinusoidal carrier with a single-tone signal. The cutput of the channel due to
this Input i1s given by

1 ﬂ..'n: | L ] 7 :
L E o= cos(100f — 1077 |cos (107t - 1.56
v (£)=| 7og | o8 Jcos | |

- " .
n |

The group delay (tg}aﬂd the phase delay {tﬂ}iﬂ seconds, of the channel are

(e £, A1, =56 b} i la6.L, =10P
ey £, g1 2 1.56%I0~ (d) i, =10%t, =1.56

1.20. A modulated signal is given by, s{t)=m, (t)cos(2xf L)+ m,(t]sin(2zf.t] where
the baseband signal m, (€] and m, (£) have bandwidths of 10 kHz and 15 kHz,
respectively. The bandwidth of the modulated signal, in kHz, is
(a) 10 (b) 15 el 25 (d) 30

1.21. A modulated signal is given by s(t)=e™ cos|(@. + Aw)t |u(t), where a,m. and
Aw are positive constants, and w. Aw.
The complex envelope of s(t} is given by
(a) exp(-at)exp|jl@. + “x.z:s:rji‘ U () (b) exp(-at)exp(jrwt)u(t]
(c) exp| jawt |.u(t) (d) expl|(jo, +Aw)t

1.22. An electric field on a plane iIs described by its potential V = ED{F g E%}where g
s the distance from the source. The field Is due to
(d) a monopole (b) a dipole

(c} both a mongpole and a dipole (d) a gquadrupole

1.253. Assuming perfect conductors of a transmission line, pure TEM propagation is NOT
Dossible In

(a) coaxlal cable (D) alr-filled cylindrical wave gulide
(C) parallel twin-wire line in air

(d} semi-infinite parallel plate wave guide

1.24. Indicate which one of the following will NOT exist in a rectangular resonant
CaviIly.

(a) TEqqg (D) TE&hq4 (c) M, (d) TM, 4

LOLLEGE.



1.25 Identify which one of the following will NOT satisfy the wave eqguation.

(a) SQe/l™-3%) (b) sin|@(10z +5¢)| (c) EDS(}"E + 5&) (d) sin(x)cos(t]

m u

2. This question consists of TWENTY-FIVE sub-questions (2.1 — 2.25) of ONE mark
each. For each of these sub-qguestions, four possible alternatives (A, B, C ang D)
are given, out of which ONLY ONE is correct. Indicate the correct answers in the

hoxes corresponding to the gquestions only on the SECOND sheet of the answer

00K,

2l The Fourier series representation of an impulses train denoted by

s(t) = z

' d(t - nT,)is given by

1=
j L Z2ant 1 it
(a) — ¥ exp-2 (B —= Y mxp-
s Iy S 15
1 < jant PR R j2ant
) T S EEE S
< Iy ,;Z_; ] [ % Ty ;zm ) 1y

2.2, The Thevenin equivalent voltage V., appearing petween the terminals A ana B of
the network shown in Fig.P2.2 1s given by

(3) j16(3-j4) — VG A
L o _l_

(D) J16(3+]4) , _ |
(c) 16(3+j4) 1me<? %JE - J6 Vi
(d} 16({3-14) | ! :

-

2.3,  The value of R (in ohms) required for maximum power transfer in the network
shown in Fig.P2.3 is

(a) 2
(D) 4
L) B
(d} 10

2.4, A Delta-connected network with its Wye-equivalent is shown in Fig.P2.4. The
resistance Ry, Ry and R; (in ohms) are rezpec:;‘;iuew

LOLLEGE.
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a) 1,3 and 8 (b) 3, 9 and 1.5
(el 8. Fand 1.5 (d) 3,1.5and 9

An n-channel JEFT has I[hqe =2mA and V, = -4V.Its transconductance g, (In
millionm) for an applied gate-to-source voltage V.. of -2V is:

(&) k.25 (D) 0.5 (e O 75 () 1.0

An npn transistor (with C=0.3 pF) has a unity — gain cutoff frequency f-of 400
MHz at a dc bias current I, =1mA.The value of its C_ {in pF) is approximately
Lad: BkB () 5 tel: Bt (d) 96

An amplifier has an open-loop gain of 100, an input impedance of 1 k&, and an
output mpedance of 1008. A feedback network with a feeaback factor of 0.99 s
connected to the amplifier in a voltage series feedback mode. The new Input and
output Impedances, respectively, are

\a) 104 and 10 (b) 10£ and 10 ke
(c) 100&L and 10 (d) 10kQ and 1 kO

A dc power supply has a no-load voltage of 30V, and a full-load voltage of 25 V
at a full-load current of 1A. Its output resistance and |load regulation, respectively

are
(a) 58 and 20% (b) 258 and 20%
(c}] 5k and 16./% (d) 2580 and 16./7%

AN amplifier s assumed Lo have a single pole nigh frequency transrer function,
The rise time of its output response to a step function input is 35 nsec. The upper
-3 dB frequency (in MHz) for the amplifier to a sinusoidal input is approximately
at

L) 2.a5 (D) 10 ey 2D (d) 286.6

The minimized form of the logical expression {E B C+ ABC + ABC + ,ﬂlef] 'S

fa) AC+BC+ AB (b) AC + BC + AB
(c) AC +BC + AB (d) AC + BC + AB

For a binary nalf-sub-tractor having two inputs A and B, the correct set of logical
expressions for the outputs D {(=A minus B} and X (=borrow) are

(a) D=AB+AB,X = AB () D=AB+ AB+ AB, X = AB
(¢} D=AB+ AB, X = AB (d) D=AB+ AB, X = AB

LOLLEGE.



2.12. The ripple counter shown in Fig.PZ2.12 works as a

2.13.

2. 14,

2oy

i
Freset Preset Prreset
3 Q E Q
> A ——1I> B f:
! :
ok

(a)] mod - 3 up counter

(c)}) mod - 3 down counter

If C5 =

A A A< 15 used as the chip select logic of a 4 K RAM in an B085

system, then its memory range will be

(a) 3000 H - 3 FFF H

LC) 5000 H = B:FEFH ana 6000 B ~6 EEE H
(d} 6000 H~-6FFF H and 7000 H = 7 FER\H

It the closed loop transfer function T(s) of a unity negative feedpback system Is

given Dy

T(s]

(b) mod - 5 up counter
(d) mod - 5 down counter

(b) 7000 H = 7 FFF H

ara— l5 ™ ‘Er.ﬂ

s' + 3,8

ri—=1

then the steady state error for a unit ramp input is

)

O

a."!—l

(b)

ol

aﬂ -2

Z

(6} =

'arj— o

(d} Zero

Consider thne points 5, =-3+ j4and s, =-3- jZ2in the s-plane. Then, for a
system with the open loop transfer function

G(s)H(s) =

i

Cga ]

(a) s, is on the root locus, but not s;

(D} 55 i5 on the root locus, but not s;

(C) both 51 and s; are on the root locus

(d} neither s, nor s- is on the root locus

LOLLEGE.
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For the system described by the state equation
"0 10 ()
o= 1 U 1 |x%U|

If the control signal u is given by u = :—D.S e 5: X +v,then the eigen values of

the closed-loop system will be
(a) 0, =1, -2 (b) 0, =1, =3 (c) -1, -1, -2 (d) 0, -1, -1

1771 (1-27%]
' —— . Its final value is

The z-transform of a signal 1s given by En[f) - f
-2,

(&) % (D} zero R .k (d} InTinity

The Nyquist sampling frequency (in Hz) of a signal given by
6 x 107 sinc® (400¢) * 10° sinc” (100¢)is

(a2 240 (b) 300 () SUM (d} 1000
The peak-to-peak input to an 8-bit PCM coder is 2 volts., The signal power-to-
quantization noise power ratio (in dB} for an input of 0.5cos @t} is

(a) 4/7.8 (D) 48.38 (g} V5.5 (d) 99.6

The input to 2 matched filter is given by

o EIDSiﬂ(EﬂlﬁilﬂEf) 0<1«10™ sec
U otherwise

The peak amplitude of the filter cutput Is
(a) 10 volts (D) 5 volts
(c)} 10 millivolts () 5 millivolts

Four independent messages nave pandwlidths of 100 nz, 200 Hz and 400 HZz,
respectively. Each 1s sampled at the Nyqguist rate, and the samples are time
division multiplexed (TDM) and transmitted. The transmitted sample rate {in Hz)
S

(a) 1600 (b} 800 (c) 400 ()} 200

In a twin-wire transmission line In air, the adjacent veltage maxima are at 12.5
cm and 27.5 cm. The operating freguency is

(a) 300 MHz (b} 1 GHz (g Z2EaHz (d)} 6.28 GHz

LOLLEGE.
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A transmitting antenna radiates 251 W isotropically. A receiving antenna, located
100 m away from the transmitting antenna, has an effective aperture of 500 cm”.
The total received by the antenna Is

L) Adpl (b) 1 pw (C) 20 uW (d) 100 pW

In air, a lossless transmission line of lengtnh 50 ¢m with L = 10 pH/m, C = 40
pF/m Is operated at 25 MHz. Its electrical path length is

ta) 0.5 meters (b) * meters
Lay gradiaﬂz (d) 180 degrees

A plane wave propagating through a medium |& =8,v. =2, and ¢ = E:i'_iihas ts

L

electric field given by E =0.5Xe '

E

3 5in {’;L[]Ef: - ﬁgﬂ} V/m.The wave impedance, in

ONMmsis
S e T (b) 198.5-7180° () 18Z2.9z14° 2 AR RS

SECTION - B

This section consists of TWENTY guestions of FIVE marks each. ANY FIFTEEN out of
them have to be answered. [T more number of guestions are attempted, score off the
answers not be evaluated, else, only the first fifteen unscored answers will be
considerad.

3

4.

In the circuit of Fig.P3, the switch 'S’ has remained open for a long time. The
switch closes instantaneously at t = 0

(a) FindV,fort<0andast =2 =
(b} Write an expression for WV, as function of time for 0 £ t € =

(¢} Evaluate V,att = 25 usec.

1053 B 1282
T='?j5 ‘J'Jx
FITRY] C‘_‘) Fala 181 2 T W % =l : ) 2 A
s, |

For the network shown In Fig.P4, evaluate the current [ flowing through the 28&
resistor using superposition thecram.,

|

ELY

10.,0°A GD

— QG

LOLLEGE.



5, A coll with a quality factor (Q) of 10 is put in series with a capacitor C; of 10 uF,
and the combination is found to draw maximum current when a sinuscida
voltage of frequency 50 Hz Is applied. A second capacitor Cs; is now In paralle
with the circuit., What should be the capacitance of Cs for compined circuit to act
ourely as a resistance for a sinusoidal excitation at a frequency of 100Hz?
Calculate the rms current drawn by the combined circuit at 100 Hz if the applied
voltage 15 100 V {rms).

6. A bipolar junction transistor amplifier circuit shown in Fig.P6. Assume that the
current source [,..1s Ideal, and the transistor has vary large D,

_ . _ wmir

r, =0, and r, — = Determined the ac small-signal midband voltage gain | —|,

|, TR

nput resistance (R, )and output resistance (R, }of the circuit. Assume V, = 26mV

Kg %
100K %

Wy
z. A JFET having p=50 and r, = 10kQis used in a cCOMMON-SQUrCe L:n:mﬂgurai:imﬂ as

shown In Fig.P/. The JFET capacitances are C,, =opr,C,, =2pF, and L, = 2pF.

",

.'Ef Lf:::l n
V.

o

Determine the ac small signal midpand voltage gain

and the upper —-3db

freguency of the circuit.

LOLLEGE.
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Neatly sketen and label the dc
characteristic
/e, vV, vs. V. Jof the
shown in Fig.P8, as V_ varies
from -2V to +2V. Assume idea|
op-amp, and the diodes have a
rorward voltage of 0.6 V and

Cranstrer

ZEMQ |NCr

=mental resistanc

Clrrcult

(T

= I

a2
i —=—"———"'}
e
=]

A transistor LC oscillator circuit is shown in Fig.P9. Assume that the transistor has

very high [ (so that you may neglect r, ).

Derive an eguation governing the

circuit operation, and find the frequency of oscillation. Also, state the gain
condition required for oscillation to start.

In the CMOS inverter circuit shown in Fig.P10Q, the

— %
L=
1R o\,
:'::J- 2 R
L L
| = 3
Vg

from Vp, (=0V) to Vo (= 5V ). Determine the high-to-

input V., makes a transition

ow propagation delay time

{t;ﬂH;__ﬁthe_ﬂ it is driving a capacitive load (C, |of 20 pF. Device data:

NMIGS My = Vs = 3.0 5,

PMOS : Vip = —1V; k, = 1,Coy

Meglect body effect.

i"'u"iLjL:.: 51".-;
2

.-"WH .

Y| 40uA/VE i=0 |
h, Jir— A

: % | ]"’ﬂ

%ﬁ = 20uA/ V4, A=0. I[=}

", L HlJ::l

W @ { &
Vo o ™
Vo ‘t g = <UpF

LOLLEGE.
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13.

The circuit diagram of a synchronous counter is shown in Fig.P.11. Determine the
seguence of states of the counter assuming that the initial state is '000'. Give
your  answer  in a tabulor  form showing the  present  state
Qutnyr ogrmyr Qe I — K iNputs (J4: KarJg, oy K)and the next state

Qain.11 Yain s Ceopn 1 FTOmM the table, determine the moedulus of the counter.

; Q| J QT LT3 Q
DA > B T £
] < ol < G K Q—
Clack a

In a certain application, four inputs A, B, C, D {(both true and complement forms
available) are fed to logic circuit, producing an output F, which operates a relay.
The relay turns on wnen FABCD) = 1 for the following states of the Inputs
(ABCD)Y:"'0000°, '0010°, 01017, '01107, '110Lwand "'1110'. States '1000" and '1001°
do not occur, and for the remaining states, the relay is off. Minimize F with the
nelp of a Karnaugnh map and realize It Uusing a minimum numper of 3 - Input
NAND gates,

An BlUeS assembly language program Is given below:

MVIC, 03H
L XI H, 2000H
MOV A, M
DRE £
L ORI INX H
MOV B, M,
VR R
JNC LOQOPZ2
MOV A, B
LOOPZ: BDUR T
INZ LOQFP1
STA 2100H
HLT

LOLLEGE.
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Contents of the memory locations 2000 H to 2002 H are:
2000 : 18 H 2001:10H, 2002:2 BH.

(a)] What does the above program do?

(D} AL the end of the program, what will be
(i) the contents of the reqgisters A, B, C, H and L?
(11) The condition of the carry and zero flagsy

(11} the contents of the memory locations 2000 H, 2001 H, 2002 H and
Z100H.

The loop transfer function of a feedback control system is given by
K{s 41

| — — K = U
s[1+T.){1+2s]

G(s)H(s])

Jsing Routh-Hurwitz criterion, determine the region of K-T plane in which the
closed-loop system is stable.

The asymptotic Bode plot of the minimum phase open-lgap transfer function G(s)
H(s) in as shown in Fig.P15. Obtain the transfer function G(s)H(s)

A
Gi{s|H|s] -40dB/decade
[dB] s
P JF B SEER RO e e — e mmm i m i —— -
B T -20dB/decade
L wlradss |
log scale)
o Ll s e (R A R e L R S SR ________
-40dB/decade N

Consider a feedback system with the open-loop transfer function, given by
174

G(s|H(s] = (25 1)

Examine the stability of the closed loop system using Nyquist stability theory.

LOLLEGE.
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A basepand signal mi{t) modulates a carrier to produce the angle modulatec

signal, A cos| 27 x 108¢ 4 k,m(t]|, where m(t) is shown in Fig.P17. Determine the

value of k,so that the peak-to-peak frequency deviation of the carrier is 100
KHzZ.

= t(ms)

Input to a linear delta modulator 1s a sinusoidal signal whose freguency can vary
from 200 Hz to 4000 Hz. The input is sampled at eight times the Nyguist rate.
The peak amplitude of the sinusoidal signal 1s 1 volt.

(a) Determine the minimum value of the step size In order to aveid slope
cverload when the input signal frequency is 500 Hz.

(b} Wnat is the peak amplitude of the input signal, to just overloaa the
maoadulator, when the input signal frequency is 200 Hz?

(c) Is the modulator overlioaded when the input signal freguency is 4000 Hz?

The power spectral density (PSD) of a noise process is given by

ol [Fi0® .

_ 110 81+ ——r f| < 10
Sﬁ" {’F) i 14 y

() Fl %408

The noise |s passed tnrough a unit-gain ideal bandpass filter, centered at 50 Mnz
and having a bandwidth of 2 MHz.

(a) Sketch neatly the P5D of the output noise process.
(b} Determine the output noise power.

(Cc) Using the band-pass representation for the output noise process, sketch the
PSD of the in-phase and quadrature noise companents, and determine their
respective powers.

A plane wave 1n free space with
E = (Jz](10.0% + 11.8y).exp j(ﬂ-;’r}::mﬂt ~ kz),where X and y are unit vectors in

the x-v directions, respectively, Is Incident normally on a semi-infinite block of ice
as shown in Fig.P24.

LOLLEGE.
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For ice, U=Ug, 6 = 0, and & = 9¢5 (1 - jO.001).
(a) Calculate the average power density associated with the incident wave.
(b} Calculate the skin depth In ice,

(c}] Estimate the average power density at a distance of 5 times the skins depth
In the ice block, measured from the interface.

Incident wave i

> Y E:} ol

v Block of ice

A 100 m section of an air-filled rectangular wave-guide operating In the
TE,n,mode has a cross-sectional dimension of 1.071 cm % 0.5 ¢m. Two pulses of

21 GHz and 28 GHz are simultanegusly launched at one end of the wave-guide
section. What Is the time delay difference petween the two pulses at the other
end of the wave-guide?

The average power of an omni directional antenna varies as the magnitude of

cost, where 8 is the azimuthal angle. Calculate the maximum Directive Gain of
the antenna and the angles at which it occurs.

LOLLEGE.



