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Model Answer
Question (1): [12 Marks]
5 )
4019 + — +— =0; 19 = —15.625 mA
2T 40 " 10 2

v1 = 80ip = —1.25 V

(—1.25)

2511 + + (—0.015625) = 0; i3 = 3.125 mA
vg = 6071 + 260i; = 3201,
Therefore, vy =1 V.

uestion (2): [12 Marks]
Convert the upper delta to a wye.

R, = 0060 _ 1oe
200
(50)(100)
= —————= =25
N 200 °
(100)(50)
Ry = ————==25Q
’ 200
Convert the lower delta to a wye.
(60)(80)
Ry=—"—"->=240Q
200
(60)(60)
= ———- =180
=200
(80)(60)
= ———= =240
6= "00

Now redraw the circuit using the wye equivalents.
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R, =15+ 12.5
b + + 200
Question (3): [15 Marks]

Place 5va inside a supernode and use the lower node as a reference. Then

(120)(80)

+18=14+4+48+18 =801

UA—15+UA ’UA—5’UA UA—5UA_0
10 2 20 40

12UA = 60; va = 5V

Vo=va —5va =—4(5)=-20V
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Question (4): [15 Marks]

20} 50
AVAV&Y . i ’Y&V&V i ﬁ
oy 179, +

Mesh equations:
—50 + 6i; — 4is + %ia =0
—9ia — 411 + 2915 — 2013 =0
Constraint equations:
A = 19; 13 = —1.Tva; VA = 204
Solving, i1 = =5 A; 2 =16A; i3=17TA; wva=-10V
9%ia =9(16) =144V
ta=1g—1 =21 A
ib=1y—13=—-1A
vp =200, = —-20V
psov = —5H0i; = 250 W (absorbing)
Poiy = —ia(9ia) = —(21)(144) = —3024 W (delivering)
pr.rv = —L.Tvav, = izvp = (17)(—20) = —340 W (delivering)
Y Piey = 3024 + 340 = 3364 W
> _Pais = 250 + (=5)*(2) + (21)*(4) + (16)*(5) + (=1)*(20)
= 3364 W
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Question (5): [14 Marks]
13100
L ’:' R ey

5001ACD T 1000

OPEN CIRCUIT

vy = —80i(50 x 10*) = —40 x 10°3,

4 x 10"%vy = —160i,

1310i, 4+ 4 x 1075w, = 1310i;, — 160i, = 11504,

So 11504, is the voltage across the 1002 resistor.

11501,

From KCL at the top left node, 500 A = 100 + iy = 12.50
500 x 10~
iy = —— =40 A
b 12.5 H

v = —40 x 10°(40 x 107%) = —160 V

SHORT CIRCUIT
vy = 0; lse = —801

100

T e— 1 —6 = 4 A
100 1 1310 P00 X 1077) = 35464

U

ise = —80(35.46) = —2837 A

—160
R, = —585 X106 — 56.4 k)
AW ea
56.4k()

160v(3)

L ¢
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Question (6): [12 Marks]

6 A source:
1Q
P W‘I
%101
sa®D 206 E00 £5Q 2300

30Q|[5Q(60Q = 40Q

20
20+5

(6) = 4.8 A

Z'ol -

10 A source:
10

o2

Y

200 B10a £40

4

4
o = —(10) = 1.6 A
102 25(0) 6

75 V source:
10 26 19
—> i —ig
f200  zeo $300 VG — Fao 340

(n5A

, 4
103 = —2—5'(15) =-24A

lo =101 T 12 +13=4.84+16—-24=4A
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Question (7): [10 Marks]
In the difference amplifier shown in Fig.7, what range of
values of R, yields saturation in both directions?

Solve by yourself.

Fig.7
Question (8): [10 Marks]

1 1 5

-4 == — Coq = 2.4 uF

1767 12 a a
. |

15V T 44F N .
- | = 12VTZ.40F L.GUE T 12vT2.4UF w=p 4uF T 12V
3V T BuF - -
: |

1 1 4

== Coq = 3uF

1T a = oH
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& +

SF T TV TIE — VT BWF BUFT
1 1 4
— == Ceq = 6 F
218 2 a = VK
24uF T 10V -

= aEyav

BUE T 7V
_ +

Complete your solution using Q = V2 CV?

10VT 16UE =

[
+ 2 |
<
i
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