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Basics of Network Analysis
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m Conventional Solutions]
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Solution : 1

Solution : 2
I, =025A,1,=-0417 A
Independent sources delivering the power and dependent sources absorbing the power.

Solution : 3

Solution : 4
Pog =192W, P, =288 Wand P,g, = 144 W

Solution: 5
Constant current source

[S=600A<D §E R.=10 mQ
o
Solution : 6
o= o =-0.786
I
Solution: 7
P =100 mW
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Steady State Sinusoidal Analysis
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Solution : 1
R =1kQ
Solution : 2
L
C=— 2
R* +(wl)
Solution : 3
Voltmeter reading = 152V
Solution : 4
Qfactor = 0.03 and w, = 1414 rad/sec.
Solution : 5
R
+ i
Vg= 12040°C~) i = X
- LoX,
Y 1
Y = equivalent admittance of the parallel circuit
Hint:
For unity power factor resonance, imaginary term must be zero
1 X
Y. p2 - 7 =0
XC R +XL
XZ-XcX +R? =0

Minimum value of the current drawn from the supply 75, =3 A.

Solution : 6
1
[
tan@ = (‘” wC)
- R
(i) f=19.57 Hz
(ii) f=2156Hz
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Solution : 7
L = 0.2481 mH
R =22273Q and F?g= 11.13 kQ
Solution : 8
(i) Resonant frequency o, = 10.05 rad/sec
(ii) Qfactor Q=502
(iii) Bandwidth =2
(iv) Impedance under resonance Zy,=R=40Q
Solution : 9
(|) W, = L
o JLC
(i) Z,=R+h,
(1) = sinwt
o Ry + R, .

Solution: 10
5Q 5Q

+

(D1os90° and V.= 10.15224° Volts

+
1040°<~>
2 ,D N G _
Vo= —j10
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Network Theorems
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m Conventional Solutions]

Solution : 1
100 kQ
a
o b
Solution : 2
R =Ry=25Qand P =15625W
Solution : 3
iy = —0.4706 A
Solution : 4
V ) . .
I = —0c __ __46.15mA (i.e., 46.15 mA anticlockwise)
RTh + FI)L
Solution : 5
Meter current = 0.255 mA
Solution : 6
i\ (f) = (82.848 - 84.5067 0% 11,6547 12418) (1) A
Solution : 7
Fr, = 405W, FR/2 =81 Wand fR/3 =12.15W
Solution : 8
=2
3
EEEE
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Transient State Analysis
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m Conventional Solutions]

Solution : 1
vy(f) = 80sin(2t) V
Solution : 2
i() = 5te? u(t) A
Solution : 3
i = e 200(2.04sin 979.8 f) Amp
Solution : 4
() 2.t
ai0") _ _a0as and 9700 _goo Ass?
at at?
Solution : 5
V(t)= (et N+ etV
Solution : 6
I(s);, = 2mA and 1= 0.3125msec.
Solution : 7
V() = 75¢ 1)y
At t=t, Vy = 75V
~10(25x1073¢
At t=25m sec, Vo = 75e q O)V
At t— oo, Vy =0V
Solution : 8
i(f) = (5-e)u(h A
Solution : 9

ig(t) = 0.1e72900t for >0
Solution: 10
Vo(0*) = V(07) =2V
i,(07) =i, (0")=0A

aVvp(0) B
—O'l' =16 V/S
a4 (0%) _ 2A/S
at
EEEm
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Two-Port Network Parameters
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Solution : 1
R, =13Q
Solution : 2
y;; = 0.233S
Solution : 3

Reciprocal network : A network is reciprocal when the ratio of response at port 2 to the excitation at port
‘1’ is same as the ratio of response at port 1 to the excitation at port 2.

o _1
Y = 2
y
—_—— +_
2
Here, Y, = Y, (Givennetworkis reciprocal)
Solution : 4
h, =12, Z,=96Qand Y,,=-024 0
Solution : 5
0.375 3
[h] =
-0.25 0.667
Solution : 6
I, =24A, I,=15Aand I, =6.5A
Solution : 7
S—WW—s—WW—S
z, | z
2z
o] O
b d
Z, = Z,=400 Q
Solution : 8
Parameter Condition for reciprocal
4 Lip = Zy
Y Yio = Yo
h Pre = Py
ABCD AD - BC =
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Solution : 9
v,(f) = (0.037 + 0.0456 g 1902t 0.083 e7098!) (1)
Solution: 10
[1.72 1.22]
[Z,]=
|1.22 2.22]
Solution : 11
55 _4s
3 3
(V] = 45 5s
L 3 3 ]
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Network Synthesis
and Graph Theory
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Solution : 1

The Tie-set matrix is shown below:

Loop Branches

currents | 1 2 3 4 5 6 7

I -4 1 0 0 1 0 o©0

I, -4 1 0 -1 0 1 0

I3 -1 0 1 -1 0 0 1
GG Branches

1 2 3 4 5 6 7

C, 0o 0 0 1 0 1

C, o1 0 0 -1 -1 0

C, 0 0 1 0 0 0 -1

C, 1 0 0 0 1 1 1

Solution : 2
©)
Fundamental cut set matrix:
Branches

feoutset| 1121314 |5]|61]7|8]9]10|11]12
f-1 1 -110|0]0]|0|1T|0J0 |00
f-2 -1/-11]0(0|0|0|1|0|0O|0O0]|0O|O
f-3 0;j1|]0|-1]0|0|0O|0O|1|]0O]O|O
f-4 0j]0|0]1|]0|-1]0]J0|O0O]J0O |01
f-5 o0jo0|jojo|1f{1j0ojojojo0j|1y(0
f-6 o0jo0o|1y0|-1{0|0|j0O|O|1]0O|O

(@ Copyright MRDE ERSYH www.madeeasypuincations.org)




16 Electronics Engineering ®

Solution : 3

Solution : 4

Network Theory
I(f) = 2t— 12721 + 2473t A

Y. (s) = _(H~|+R2+LSJ

12 H1 RZ
(R, +Ls)
Z(S) = ——=——
12 R1
Ri(R, +Ls)
7 — 1\12
() R,+R,+Ls
Z,(8) = -R,
EEEN
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