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CS.E
ELECTRICAL ENGINEERING - 2005

(PRET.IMINARY)
Time Allowed : 2 hours Maximum Marks : 300
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If the input to the digital circuit consisting of a cascade
of 20 XOR gaics is X, then the output Y is equal to
(a) X' M X (€ 0 (d) 1

2. 8 00 01 11 10

C
0]1]1|e]o0
100 ¢ o0

The minimal products-of-sums function described by
the K-map given above is

(2} A+ (b) A'+C () AC (d) AC
3. P
T
Pt
LB
S

For the circuit show above, the Boclean expression for
the output Y in terms of inputs B Q, R and § is
(a) P+Q'+R'+S (b) P+Q+R+S
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© P'+Q) (R'+s) @ @P+Q (R+S)
If all the messages of a source have the same
probability B, then the source entropy H (m) is given
by
(a) -log P (b) +log P

1-P

P
© 5 @ 5

On the basis of equal carrier powers, the ratio of
‘'signal-noise ratio of FM and signal-noise ratio of
AM' can oe expressed as (assume that detecter/
discriminator losses are zero)

So/N(FM) _, S,/ Ny(FM)
@) S, /N,aM) ~ T O 57N, (am)

Sy /No(FM) 3 Sy /No(FM) 3
© 5,/N@aM ™ @ 57N am "V

To transmit N Signals, each band limited to f, by
TDM, will require a minimum bandwidth of

(a) f, Hz (b) 2f Hz

(c) Nf_ Hz (d) 2Nf_ Hz

In a DM system, the granular noise occurs when the
modulating signal

(a) increases linearly (b) increases exponentially
(c) remains constant (d) decreases rapidly

Consider the follwoing statements in connection with
PCM system:

1. PCM is much better for noise immunity as it depends
only on the pressure or absence of the pulses at any

= 3m;

given time.

2. PCM requires a small bandwidth compared to analog
systems.

3. PCM requires very complex encoding and quantizing
circuity.

4. PCM has all advantages of frequency modulation
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when it comes to noise performance.
Which of the statement given above are correct :
(a) 1, 2 and 4 (b) 1,3 and 4
(c) 2,3 and 4 (d 1, 2 and 3
The frequency spectrum of an amplitude-modulated
signal contains
(a) carrier frequency only
(b) sideband frequencies only
(c) modulating frequency only
(d) carrier and sideband frequencies
An amplitude-modulated analog waveform has a
maximum amplitude A__ and a minimum amplitude

A .. (a positive value), then the modulation index
is given by

ﬂm 2"'ﬂ!'“lltin
{aj ﬁmﬂ {b} Amu + Amin
A=A M T B8
(c) A A _ (d) 2A_,, +AL)

In connection with properties of the Fourier
transform, match List-I (Function of Time) with List-
II (Spectral Density Function) and select the correct
answer using the code given below the Lists :

List-I List-II
A ﬂt)-e'“‘u(f} 1. *F{ﬂ]”
0 e 0 —ou
B. 2. F(v)|
| £ =u(r) prd)
1
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= f(t)=cos wgt
F(w)
APRAL |t
0 —>t v |0
=T —>W
D. 4
S(t)=sin oyt F(w)
NaWal aWa) i T
W) 'U'U _mu |U lu[]
— — [0
A B C D A B C D
@1 3 2 4 ® 2 1 4 3
© 1 3 4 2 @ 2 1 3 4
1
-1/2 (4] /2 —> 1t

Fourier transform of the gate function as shown above is
f(t) = 1 for -+/2 <t <12
= ) otherewise
(where 1 is the width of the gate function)
The value of F () is

rines zsin(ear)
ot ®) 201
$siniee/2) .
(©) (0t/2) @ 3 '_'E;:E]_
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The circuit shown in above figure uses as ideal Op-Amp
working with +5 V and -5 V power supplies. The output
voltage V, is equal to

(a) +5V b)) +1V (c) -1V (d) -5V

\L"‘"E v
+
741

The circuit given above is

(a) peak detector (b) Schmitt trigger

(c) buffer amplifier (d) unity gain amplifier
Match List-1 (Scheme of Feedback) with List-1I

(Performance Measure) and select the correct answer
using the code given below the Lists :

List-I List-1I
A. Currrent series 1. Input impedance increases,
output impedance decreases
B. Current Shunt 2. Input impedance decreases,

output impedance decreases
C. Voltage series 3. Input impedance increases,
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output impedance increases
D. Voltage Shunt 4. Input impedance decreases,
output impedance increases

A B C D A B C D
@3 4 2 |1 ® 2 1 3 4
(© 3 4 1 2 dy 2 4 3 1

g |
15
> V,, sinot e
w=314rad/s

The forward resistance of the diode shown in above
figure is 5 Q and the remaining parameters are same

as those of an ideal diode. The d.c. component of the
source current is

Vﬂﬂ.
@ Sor .
. B o B
© Toon 2 @ Son

The per unit impedance of a circuit element is 0-15.
If the base kV and base MVA are halved, then what
will be the new value of the per unit impedance of
the circuit element ?

(a) 0-075 (b) 0-15 (c) 0-30 (d) 0-60
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A bunled conductor has 3 conductors, equilaterally
spaced as shown above. D, is the GMR of the individual
conductor. What is the GMR of the bundled conductor ?

(a) (D,xd)" ®) (D,xd)"
(€ (D, xd})" (d) D,xd

In a short transmission line, if the impedance of the
line is 0-01+j0:15 per unit when the load current
is 10 p.u. at 08 lag power factor and the receiving
end voltage V, = 1-0 p.u,, what is the regulation of
the line?

(a) 0-8% (b) 0:9%

(©) 9-8% d) 1%

Which one of the following yields the value of sag
of conductors between two poles? (W is weight per
unit length of conductor in N/m, L is the distance
between two poles in meter, T is the tension in
conductor in N)

(a) WLY16T (b) WL%8T

() WL22T (d) WL¥T

For nominal n-representation of the transmission
lines, the ABCD parameters are related to Z and Y
of the line, such that C parameter is given by
(a) C=1+(1/2)YZ b) C=2Z

) C=L(1+(1/2YZ) d C=Z(1+(14YZ
Which one of the following statements is correct :
In a load-duration curve for an integrated power system
the uppermost crest represents the energy contributed by
(a) base power station (b) major thermal station
(¢) peaking hydro or gas turbine stations

(d) non-conventional power stations

Consider the following statements for a single-phase
hysteresis motor :

1. Torque is constant from standstill up to synchronous
speed N_.
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2. Rotor is provided with narrow slots embedded with
bars.

3. Torque at starting is some what more than that at
synchronous speed N_.

4. As the name suggests, only hysteresis torque is
produced from zero speed right up to N,. _

9. Rotor material possesses very wide hysteresis loop,

Which of the statements given above are correct?

(a) 1,2 and 5 (b) 3 and 5

(c) 1 and 4 (d) 2,3 and 5

The field current of a synchronous motor is increased

while its load is constant. How will its power angle

and power factor change ?

(a) Power angle decreases and power factor improves

(b) Power angle remains same throughout but power
factor improves

(c) Power angle increases while its power factor gradually
decreases

(d) Power angle and power factor both increase

Two alternators (M, and M,) have been properly
synchronized and connected in parallel to a common
busbar. If there is no load on the busbar, and the the field
excitation of the second alternator (M,) is increased
gradually by a small amount, from its ‘'normal' excitation
for which the induced e.m.f.'s E, and E, of the two
machines are equal, the armature reaction due to the
circulating armature current would be

(a) magnetising for M,, but demagetising for M,
(b) demagnetising for M,, but magnetising for M,
() magnetising for both M, and M,

(d) demagnetising for both M, and M,

Match List=I (Type of Single-phase Induction Motor)
with List-1I (Torque-Speed Characteristic) and select
the correct answer using the code given below the
Lists :
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List-1 List-1I
A Capacitor-run {5 A Torque
motor 3 :
) S pom
1 l
U i

—>Speed N,

B. Capacitor-start 9, ATorque
and run motor

C. Shaded-pole motor 3.

D. Resistor-split 4.
phase motor

A B C D
@2 1 2 3 ® 2 3 1 4
© 3 4 2 1 d 3 4 1 2
In a 3-phase induction motor, if P, is the power
transferred across the air gap and S is the slip, then

the ratio of motor copper loss to the mechanical
power developed is given by

S
@ 1 ® S
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To prevent the shifting of the magnetic neutral axis,
caused by the 'armature reaction' in a d.c. machine,
the most effective method to neutralize the armature-
flux is to

(a) shift the 'brush-axis'

(b) provide high-reluctance main pole tips

(c) cut horizontal slots in the main poles

(d) place compensating windings on the main-pole faces

H
e

400V

Fig. 3

A single-phase two-winding transformer shown above
in Fig. 1, is conected an autotransformer shown in Fig,
2. If the connections of the 100 V winding are reversed
as shown in Fig. 3, what is the value of the voltage V,
required to be applied across treminals X, and H, to
obtain the same 400 V output ?

(a) 500 V (b) 400V

(c) 300V (d) 100V

Two transformers with identical voltage ratings are
working in parallel to supply a common load. The
percentage impedance of one transformer is higher
compared to that of the other. The load sharing
between the two transformers will
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(a) be proportionate to their percentage impedances

(b) be independant of their percentage impedances

(c) be inversely proportional to their respective
impedances

(d) depend on the resistance to leakage reactance ratio
of each transformer

Consider a system having forward path and feedback

path transfer functions as 1/6 [s(s+0-8)] and (1+2s)

respectively. Which is the characteristic polynomial

of the system?

(a) s2+0-8s5+16 (b) s2+2-85+16

(c) s?+32-8s+16 (d) s2+32s5+16

Which of the following correct?

The feedback affects the control system in the following

ways :

1. Increases accuracy but reduces sensitivity of gain to
variation in system parameters.

2. Increases bandwith and reduces the effect of non-
linearity.

3. Increases tendency towards ocillation or leads even
to instabiiity.

Select the correct answer using the code given below :

(a) 1 and 2 (b) 1 and 3
(¢) 2 and 3 (d) 1,2 and 3
The transfer function

l{Z(ﬁ}2 A(s)

R(s) 1-B(s)

is the simplification of which one of the following
block diagrams ?

(a) R(s 2 3 C(s)

B(s)
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(b) C(s)
2O 4w :[—»
L B(s)
b A }— i
A’ﬁ Bf(s) I
() R(s) C(s)

— A(s) 4&?‘
| B(s) I

34.  Which one of the following figures represents the

1+e™
2

magnitude plot of the transfer function H(w)= ?

(a) |H{w)| (b) |H(w)|
A

”h )

U 0! = ) 2
e »

| -1
(c) *fLﬂm} I (d) IH{m] ,
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F

v(t)

The Laplace transform of v(t) shown in ¢ above
figure is

1 o 1 - 1o
I:E.] S—I(I—E )-—-;Ez {h} 'F;i'(l—ﬂ )__;(:2

1 w e age 1 = Lo
(€) ;2-(1+e )+Eee:2 (d) 5—2(l+e )+-§EI

If f(t) and F(s) form the Laplace transform pair, then
what is the Laplace transform of f(tt,)?

1
@) t,F(t,s) () 1 Fltes)

0
1 1 1
t. I S —F ——-5}
© or{[n ] (d) ty {[u J

What is the steady-state response of a system

Yo 1
R(s) s*+3s+2

when unit step input is applied?
(a) 05 (h)y 10
(c) 15 (d) 0

The forward voltage transfer function of a two-port
network is
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S+ w
st+m?

What will be the output voltage if the input voltage
is &(t) ?

(@) 2sin(ot-n/4) (b) coswt- sinaot

(c) cos ot (d) J2sin(et+x/4)
Which of the following characteristics of the system
are defined by y(t) = x(t) cos (100xt) ?

1. It is linear. 2. It is time invariant.

3. It is causal. 4. Tt is a stable.

5. It is memoryless.

Select the correct answer using the code given below :
(a) 1,2, 3 and 4 b 2,6 3andd

(¢) 4 and 5 (d 1,2,3,4and 5

Match List-1 (Pole Location) with List-II (Time
Response due to Initial Condition) and select the
correct answer using the code given below the Lists:

List-1 List-1I
(Pole Location) (Time Response due to
) Initial Condition)
()
1 ﬂ o i ﬁu
N ,..U"‘ '
B jo 2 90
: o
X
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C. _ 3.
JO [
T g(t)
' a
' —
. i : 9(1? e
S awauA
TG "uu —>t

A B C D A B C D
(a) 2 1 4 3 ® 1 2 4 3
cy 2 3 1 4 d 1 3 2 4

41,

_}"'rl ‘rb re Iz,F
+ o

.

V f
1 “bﬂvz .J’ VQ

Hfb;l rd
- "

W]'lic_h one of the following gives the h-parameter
matrix for the network shown above ?

1

.+ I,

My [.I"b+1‘! . 4. ]
1

® |y,

(a)
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{rb+r,, Hye ] [”‘hc: ®ep W
1 :
(c) o, (d) | L |
l. rr+rd_1. !rh+re [}*rdJ

el 117 ] e

V=50c03m&5 & §

o 50
10 &
I </ A |

For the a.c. circuit given above, if the power
dissipated by the 5 Q resistor is 10 W, then what
is the power factor of the circit?

(a) 09 lagging (b) 06 lagging

(c) 09 leading (d) 0-6 leading

A 2-terminal network is one of the R-L-C elements.
The element is connected to an a.c. supply. The
current through the element is I. When a capacitor
is inserted in series between the source and the

element, the current through the element becomes
21. The element

(a) is a resistor (b) is an inductor
(c) 1s a capacitor (d) cannot be a single element
R
NN

! +*
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For the above circuit, if the current I=3 A and 1-5A
for R =0 and 2Q respectively, then what is the
value of I for R, =1Q?

(a) 05 A (b) 1-0A

(©) 2:0A (d) 30A

1
—
I
F
|
==
=
o = O

For the reduced incidence matrix given above, which
is the set of branches forming a tree?

(a) 1,2, 3 b)) 2,4, 6

© 2,35 (d 1,4, 6

sv () 10 10 C)i 30V

20

I

What is the value of the current I in the circuit
shown above?

(a) 1A by -3A

{c) 6 A (d) 9A

The 4-bit, 2's complement representation of a decimal
number is 1000. What is the number?

(a) +8 (a) 0

(a) -7 (a) -8B
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48, 3
v t——E 2
cc 1 f
[Ts.s,
Xy

The output f of the 4-to-1 MUX shown in the above

figure is

(@) (xy)'+x (b) x+y

(€ x+y d xy+x
49.

D Q p—y L —
JH,}—-———:» Clk Q'

The frequency of the clock signal applied to the rising

edge triggered D flip-flop shown in the figure given

above is 10 kHz. What is the frequency of the signal

available at Q?

(a) 20 kHz (b) 10 kHz

(c) 5 kHz (d) 25 kHz
50. Vss R

Ve
(output)
Vss
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The circuit in the figure given above has two CMOS
NOR gates. This circuit functions as a/an

(a) flip-flop
(b) monostable multivibrator
(c) Schmitt trigger (d) astable multivibrator

What is the number of the comparators required in
a 3-bit comparator-type ADC?

(@) 2 ® 3

(© 7 d) 8

The available multiple access and broadcasting
systems are

1. SPADE 2. TDMA
3. FDMA 4. CDMA
5. SDMA

Which of the above are employed for satellite
communications ?

(a) 1, 2 and 3 (b) 2,3 and 4

(c) 1 and 4 (d 1,2,3,4and 5

If the maximum Radar range is to be doubled, the
power of the Rader transmitter is to be increased
(keeping all other parameters intact)

(a) two times (b) four times

(c) eight times (d) sixteen times

Which one of the following statements is correct ?
If a periodic signal exhibits half-wave symmetry, then
in the trigonometric Fourier series

(a) all the sine terms vanish

(b) all the cosine terms vanish

(c) the constant term vanishes

(d} all the even harmonics vanish

How are wvector processors and array processors
cilassified ?

(a) Single-instruction, Single-data (SISD) computers
(b) Single-instruction, Multipledata (SIMD) computers
(c) Multiple-instruction, Single data (MISD) computers
(d) Multiple-instruction, Multipledata (MIMD) computers
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