Q#1  For the given “iy’,
1. Find the equations of ‘¥’ for the following ranges (14 marks)
(a) 0<t<1, (b) 1<t<2,  (c)2<t<w

2. Plot the result in part 1. (3 marks)

3. Plot the results of “ Vg’ (3 marks)
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Problem 2
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Using mesh analysis find
(@) The mesh currents 11, 12, 13 ?

(b) the voltage v(t) ?

Solution
4A
I =—4 A (by inspection
; (by inspection) o
KVL on the super mesh >|
20 3 50
AN\ A
Z(I ] )+5(| ] )+2| 1121 =0 i
1 3 2 3 2 1

120 > v<l 1A > 2Q
e i

= 141 +71 =71 =7(-4)=-28 (1)

|1—|2=1 (2)

=4 2



solving

-28 7

1 -1 28-7 21
| = = == 1A
toha 7| a7 -

1 -1

14 -28

1 1 14+28 42
| = = = = _2A
2 ha 7| -“14-7 -

1 -1

(c) KVL on the first mesh

Z(I —| j+v +121 =0
1 3 1

=V =141 +2] = ~14(-1)+2(-4)=6V

OR KVL on the second mesh

5(| —| j+2| V=0
2 3 2

=V =7l -5I = 7(-2)-5(-4)=6V



Problem 3
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vs(t):locos(2t+30°) \ C) 30 § vL(t)

®
b

Using the Thevenin Reduction Method only, find VL (t) the voltage across the load resistor 3Q~

Solution
Transferring the circuit to the phasor domain
_|_
v (t)=10cos(2t + 30°) V = 10430° V “Q g0
- a
ZL = jolL=)(2)(2)=j4 Q +
102300 V C) 303V
Ja) . 2 = _
i@ 35) .
Z =3Q

R



Finding the Thevenin equivalent

Removing the load resistant

4Q  _jgQ
a
——e
—- +
1=0
V =10£30° V vV
S ocC
.
b
=V =V =10£30°V
oC S
Deactivating the source (shorting it)
|4 Q —i
J j8 Q a
—e 4
=z =(j4Q)+(-i8Q)=-}40
®
b
7 - 40 2
Sy~ 1o
V_  =10£30° Vi
oC

loN J
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V_=10430° V 30 § A
. _
b
Using Voltage division
Vo= 3 10/30°=°  10/30°=6,83.13° V
(-14Q)+3 5,/-5313°  —

= vL(t):6cos(2t+83.13°) \/



