C. S. (MAIN) EXAM, 2009

Sl.No. 9299 C-DTN-J-FFA

ELECTRICAL ENGINEERING

Paper—I
Time Allowed : Three Hours Maximum Marks : 300
INSTRUCTIONS
Each question is printed both in Hindi and

in English.

Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space
prouvided for the purpose. No marks will be
given for the answers written in a medium
other than that specified in the Admission
Certificate.

Candidates should attempt Question Nos. 1
and 5 which are compulsory, and any three
of the remaining questions selecting at least
one guestion from each Section.

The number of marks carried by each
question is indicated at the end of the
question.

Assume suitable data if considered necessary
and indicate the same clearly.

Symbols/ notations carry thetr usual
meanings, unless otherwise indicated.
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Section—A

(i) The current

(it)

(iii)

i(t) = 2t OZtL1l
==-2t+4 1<t<?2
=1 otherwise

is passed through a capacitor of
0-5 farad. Find the expression for
the voltage across the capacitor in
the time interval 1 <t <?2.

In the circuit given below, A and
B are mutually coupled coils.
Determine coefficient of coupling K
between them so that the circuit is
in resonarnce.

A B
10 — K—
—A\— Al L.
—j 20 Jj8 J10

Three identical i1mpedances of
54 -30° ohms are connected in star
to a 3-phase, 4-wire, 400 volts
cba system. Express the current in
phase ‘a’ in phasor form, assuming
Ve as a reference phasor.

For the circuit shown in the figure,
assume B = hgz =100.

(i)

Find if the silicon transistor is in
cut-off, saturation or in the active
region.
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i(t) = 2t 0<t<l1
=-2t+4 1<t<?2
=0 A=

0-5 ¥Us * U@ ¥ Al 21 Fd
IAUA 1<t<2 H "urE it Ficeal &
fou =a== 3@ 1)

(ii) = f&a afgy 4, A 3R B v gfma
Fusferl 21 aftgy & g =it feafa 3§ am
* foru 39% g gma-oE K s 1)

a /\/ It (0 (o
—-j20 j8 Jj10

(iii) 52 -30° ohms @& dF THFAHA
ufdgamenatt &1 3-%8, 4-dr, 400 ez
cba 9gfd & arR Hil A& FST T 21 V.
F! Fdw ¥R AFd qC HH @’ § 9@
s ®9 H =476 Hill

(@) o3 d RRam ofwy & f&¢ B = hpy =100 "
Al

(i) F1a = & afass g 3= 4, g A
71 gfsa &3 7 2

10
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(ii) Find v,. 5
-10V

3V

(c) (i) Explain differential compounding of
a d.c. machine. S

(ii) Which type of compounding is not
commonly used? Why? Explain
with relevant characteristics for a
motor and a generator. 10

(d) (i) Explain the mathematical expres-
sions for statistical average, mean,
variance and correlation coefficient
of a random variable. 6

(ii) Explain, using analytical expres-

sions, stationarity, time averages
and ergodicity. 9

2. (a) (i) Using Fourier transforms, find the
impulse response of the system
described by the equation

y(t) + 3y(t) = x(t) + 3x(t)

where x is an input and y is an
output. 10
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(ii) v, F1d H|

(i) d.c. wF =1 A9 sufymor = S 2,
T |

(ii) fora a® w1 ATfsor G 3aEe d qE
FTar? 7 "X IR whm & fog gwfies
AfaEoT F GHTd |

(i) T Fgfess =X & wifcghg 3igdq, [,
Tl AR HEEErg TUNe Yel & g
TioTd T SRl W THHT |

(ii) Tawifes =g=i=t il O 4 I=Ldr, wA
ftad 3R erfaurEar 9ei =1 guHd|

(i) EFR A=Al HT TINT e GHIEHO
y(t) + 3y(f) = x(t) + 3x(t)
g aftfa faesw Y smaft s sma =)
it #§ x I g 3R y i 3

10
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