AES59 CIRCUIT THEORY & DESIGN

Q.2 b. Find I, and I, in Fig.2.
5A \& L \L L
snz @4 210
Answer: Fig.2
Q. 2. (b) SOLUTION

5A J, L \L L

Applying KCL at node x

]2+1’1=5+41’z e

I, =3I, =5
% v z
[1 = T = P A and !2 == g ,-r’f"_—’
From equation (1) =
v=12.5 o= /
I, =125A4A and I, =254 (Ans)

c. Obtain a single current source for the network shown in Fig.3.

| A
18V di:f 10V

602 =50
| B
3

Y

Fig
Answer:
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AES59 CIRCUIT THEORY & DESIGN

Q. 2. (¢) SOLUTION

[ A
C? 18V G:) 1OV

=< 62 = sa
:
l f B

Convert the voltage source to current source

Here, [,=18/6=3A, 1,=10/5=2A, r;=62, ;=52 e _ [
| =
I, T
t Gy
ry — 2 B
| | |
I g =— Fq — F = 1.4
Ty T s >a 5
= = —_—— e ey
T =T s - S
Leo=— 1 ‘
= R=—=22_.73<> ———
I =
Pl

Q.3 a AD.Cvoltage of 100V is applied in the circuit as shown in Fig.4 with the
switch K as open. Find the complete expression for the current i(t) after
the switch k is closed at t = 0.

2062 1052

i "My
L <]

ooy i@ K

Fig.4
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Answer:
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AES59 CIRCUIT THEORY & DESIGN

100V __l_

Switch is closed at t=0, the mesh equation is

- di
100 = 20i + 0.1 — —
dt
The complete solution is
E=ile+ip \}
i. = Ce—200t ; — Ve sA
I= - - D : = (",
L=+ 1p 7
= Ce—zoot s )

Steady state current in the circuit is

L =20 _mgmy =
P00 PO
Due to presence of inductor at t=0, i=3.33A

i=C+5
C=—1.67 &
i = —1.67e7209t + 5 A (Ans)
. . s+1
Q.4  a Find the inverse Laplace transform of 1(s) = ——
Sis” +4s+4
Answer:
= s + 1 ﬁ.'f‘
T s(s2 + 4s +4)
- =y \L;
s 2 e =,
P e R
D - =S 2 (s + 2)2
P=1/4 , Q= - 1/4 and R= 1/2
el
ICS) = 1/4 — 1/4 —+ /2
= = s + 2 (s + 2)2
1 i :
. —2C —2T
— = = = + —te C
His x4
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AES59 CIRCUIT THEORY & DESIGN

b. A series RL circuit is energized by D.C voltage of 1.0V by switching it at
t=0. If R=1Q and L=1H. Find the expression for the current in the circuit.

e e
T. 1N 1 El !

Answer:

Assuming zero initial condition

Inverse L.aplace transform
1 R
(& — e—F/L)e
L) 3
Convolution Integral

¢
i) = w (&) = w(t) = J' »(t — ) (rHdrT
(a}

iCt) = j-r %"—’ CB/L)e—%d 1+
Q.6 a. Test the following polynomial for the Hurwitz property.

P(s) =s* + 253 + 452 +125 +10
Answer:

P(S) =S +35*+3534+452 4+ S5 4+ 1 +
P(5) = M(S) + N(5) -
Where

M(S) =354+ 452 +1 -
N(S) = S5+ 352+ S

The given function Hurwitz Polynomaial

b. Find the pole zero locations of the current transfer ratio IffI in S-
1

domain for circuit shown in Fig.6.
1H

I éD — oF 1009

Fig.6
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AES59 CIRCUIT THEORY & DESIGN

Answer:
1H
= U ———
Sl —— o =
I
I.s
—— 0 0 0 ——m
(S —— 3¢ = R
12(S)
o
Cs =
I (S) — Il (5) pa——
: R+ Ls+ 1/ |
I(s) _ s =
I>(s) == 1 — =
I,(s) 1+ 2005 + =252 :
S 8o — _100 i 99 99 {,a':l.
54,52 = 0, —200 ( Ans.) )
Q.7 b. Find the open circuit parameters of the two port network shown in
Fig.7.
140Q i80Q
+—— 0 — 4
Vi ——  4160Q V,
- Fig.7
Answer:

www. StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com
http://www.studentbounty.com

AES59 CIRCUIT THEORY & DESIGN

i40Q
LY —

+

Open circuit at the output terminals
V, = 1,j(40 — 160)V

V
211:]—1:-—}'1200 (Ans)

1

vy :
Z5 S5 —j160 Q (Ans) |

1

Similarly open circuit at the input terminals

Vs :

V, = I,j(—160)V

V
Zyy = 71 = —j160Q (Ans)
2
Q.8 b. The driving point impedance of a one port LC network is given by

2 2
Z(s) = B(s” + ? (87 +25) Obtain the foster form of equivalent network
s(s“ +16)
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AES59 CIRCUIT THEORY & DESIGN

Answer:

o

8(S?% 4+ 4)(S% + 25)

TS = S(S= & 16)

The partial fraction expansion

Ao Az A

ZES) = ==

+
S s+ j4 s —j4

_-B(8® 4+-4)(8" + 25)

g = S(S? + 16)
Put s=0Q

8 x4 < 25
B =

= 50

_ B(S? + 4)(S?% + 25)

A —
2 S(S — j4)

Put s= -4

In the first form of foster network

The first form Qf foster network

Co | |

Lo

— 1} : E=reiie
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