Assignment 5 Solutions

Question 1

(a) Find Ry, seen by R, for R" =508 ; set R =Ry,
Ry, = R+ (100 + 300) I (Ve / Ige)
= 50 + 40011400 = 250Q

(b) % /W g P, = (I)’R
R

max(Iz) = max(Py)

200Q R’
Vs C_—a I “ R'=0 = max(lR)‘
R

_——

(R’ non-négativel)

(c) Py = (I)’R where I, = Vg /(200 +R’+R)
R'=0 = max(P,) YV non-negative R
Set R'=0 and R=R, = 200+ R’ = 2008
Question 2
(a) Max. heating = max. power = set R=Ry

(Using “generalized KCL” - see class notes...)

Vot 20 /4 + 8+ 1 =0; I' = - Vg /2

(Vo424 + 8+ 1" - V,/6 =0;
I"=-V,/2 =V, =12V;

= I = 2A (I circuit 7...)

Therefore, set R = Ry, = Ve /Ige = 802

(b) Py = % (Voe)?/ (R+Ryy) = % (16)%/16 = 8W



Question 3

MODIEY INPUT CIRCUIT (THEV ER.) TO SIMPLIEY:

Voo = (003)2s0 =25V ;5 Ry, = s0052

(@) Sorve R= Rn, (seeN AT TERMINALS OF ‘R"),
I= %S/so0 = 1mA; %=Taw3‘)£aa = =9V;
= Voe =Vo = - 5 Lo = Yo . = —20mA;
=D R = Voe [Tec = 4500 ) (seT R=40,)

(6 Bop soPPLED = Byt Boyt By AbsoRtid;

= e = I%600 + Vo /(900) = 225mW,,

Question 4

Set R = Ry, for circuit connected to R: (R, = V. / 1)
& open-circuitR = Iy=-4l; = I;=0 = V=20V
& short-circuit R = I;.=51, and KCL = V, =4V
= Joo=200mA and R, =100Q = set R=100Q.
Also: Pp=%P,, = % (20)%/(100 + 100) = 1W.

Solve 201, = (20 - 4001,)(41,) for I, to find P, =P,:
@ [,=37.5mA = I,=5I,=187.5mA
& Voe=Ig(Rry +R) = R=Vyo/ly- Ry, = 625Q.



Question 5

Answer: (Two independent sources = two circuits.)

L', L, R,
U m— { Wy My
R, R,
V, 51, | 51" T
(a) (b)

Also: Brielly oulline the steps you would take to solve for the power supplicd by the

vollage source using the superposition circeit solutions for the current “1,"

Solve for I, using circuit (a).
Solve for [," using circuit (b).
¢ = VI, +1,").

Calculate P, ..

Question 6

Optimal Ry = Ry, = Vool lse = 12735 = 3.6 Q;
= Pous = 0.5 (Vo) / (Ryys + Ryy) = 10W.

Non-zero Ryrg = Rioap = Rpus + Rwme # Ry

=  Unmatched load = P, decrease.

Require Ry = 3.6 Q; but, Ry, = (12)°/60 = 2.4Q;
= Use three 60W bulbs: one in series with two in parallel.
Note: 240 + 2401240 = 360.



Question 7

[V\/R'm . I,
1 Ry = Voc/lsc

i Ry o _

@‘ 120V P = = 120V/15A = 8L

i E o S'C-t RH — RTh fﬂr PMA}{

- {Battcry}_“ | = Use 8Q/20m™ = Y e

(b) Py = (V@)?/Ry = (120V/2)7/8Q = {50 W 4

(© I,=Vyg/Ry=(120V/2)/8Q = 7.5A
— 2.5A limitmeans I, mustdivide 3 ways...
Minimum cost = 3 equal length parallel wites...
- 3x24Q = 72Q/20m" = 36 m

Question 8

I,

A
R,
Vs %ﬁ /c!

Solve for I,,. current due to Vy alone.
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Solve for ]:, current due to I; alone.

Total current: I, = II; + I:jl



Question 11
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Question 12
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Question 13

O
R Is=2A
O
Question 14
AVAVAY, °
200
300 § TS

Rs =200]]300 = (200*300)/500 = 120
20 || R =20;
R=> x

Question 15

I”
—/\VVV NN vV — AN
100 200 100 200 v
2v () <—>8|0' <—>8|, 250
= Vv v mA

10Io0’-810’-12=0
2lo’=12
lo’=6 = V’=-48V

KVL: -810”’+10I0”’= 0 =» 10”’=0; V*’=-0.25%20 =-5V
Therefore, P =1(V’+V’’) = 0.25*(-48-5)=-13.25W (Supplied), Watts is Joules/second.



