ENSC 220 — Assignment #1 Solutions

P2.15 [al v, = 8i,+ 14i, + 18i, = 40(20) = 800 V

800 = 104,

io = 800/10 = 80 A
o=20+80=100A

[l py(delivered) = (100)(800) = 80.000 W = 80 kW

|| i ta 2

P217 [a]

vy =2(20) =40V

s =80 — 40 = 40 V

i =40V/8Q =5A

fi:f,,—l3=2—3:L3A

vty = (=3)(4) = =12V

v =4dizg+vy=-12+40=28V

n=28V/4Q=TA

[b] 1'1:3'1-!-{-327-—3:4/-\

Pizo = 4%(13) = 208 W
pso = (3)%(8)=200W
pio = T34) =196 W
pio = (=3)%4)=36W

Poo = 2%(20)=80W
[c] D Py =208+ 200 + 196 + 36 ~ 80 = 720 W
“;u: =iy+io=4+5=90A

Pier = (9)(80) = T20 W



P3.38

[b]

[c]

[a] 5[[20 = 100/25 = 49
9]|18 = 162/27 = 60

5120 + 9|18 + 10 = 209
20|30 = 600/50 = 12

Rab:5+12+3=209

5+15=2082

20(/60 = 1200/80 = 15

15+ 10 = 2512

30120 = 600/50 = 12Q
3)16 = 18/9 = 20
316 +30[120 = 24+ 12 = 149

25(|75 = 1875/100 = 18.75 1 26114 = 364/40 = 9.19)

5+ 11.25 =304

[—

~J

8.
3+5=80

8][12 = 96/20 = 4.8()
48452 =100
45+ 15 = 601

Rb=25+91+34=150Q

60[[40 = 2400/100 = 24 Q)
2446 =300

30]|10 = 300/40 = 7.5

Ry, =15+75+10=10Q



P3.13 [a] We can calculate the no-load voltage using voltage division to determine the

voltage drop across the 500 €2 resistor:
10

[b] We can calculate the power if we know the current in each of the resistorg
Under no-load conditions, the resistors are in series, so we can use Ohm’s |ay
to calcu]agé the current they share:

\% 0.03 20
= 50000 1 5006~ T A = MrmA

Now use the formula p = /7/* 10 caleulate the power dissipated by each

resistor:
00% 0% $oo
Pr, = (2000)(29)° - #p W =M mw

003 O 00
Pry = (500)(#299)° = s W — g mw
[¢] Since R, and .Rg carry the same current and Ry > Ryto satisfy the no-load
vollag;prcqmrement, first pick 7, to meet the 1 W specification
- 15

7
2
Thus.RlzT or R, > e

g, =

2
Therefore, ([w) Ry <1

Now use the voltage specification:

R e
7o+ gm0 = W
1335 306, a5
Thus, R, =& Q
[ads 306438 ' it
R, = 70 and R, = 488 are the smallest values of resistors that satisfy

the 1 W specification.



Begin by using the relationships among the branch currents to express all branch
currents in terms of /;:

1o = 1023 = 1074
i3 = 14

Now use KCL at the top node to relate the branch currents to the current supplied by
the source.

"-I +.f.-_)‘+‘.';{ +e‘l_] == SmA

Express the branch currents in terms of i, and solve for i,:

0.008
SmA = 2[]."-_; + l“h =+ !'..1 + !1 - 321'1 SO 5'1 = W = 0.00025 = 0.25 mA

Since the resistors are in parallel, the same voltage, 4 V appears across each of them.
We know the current and the voltage for [ so we can use Ohm'’s law to calculate Ry:
v, 4V

Y T =16kQ

R, = -2 =
T T 025 mA

Calculate i5 from i, and use Ohm’s law as above to find Rs:

v, 4V

i3 = iy = 0.25 mA S By= 2= 505 mA
3 L

= 16 kQ2

Calculate » from 7, and use Ohm’s law as above to find Rs:

v
o = 1074 = 25 =925 L Ry=-2 = = 1.6 kQ
i, = 104, = 10(0.25 mA) = 2.5 mA oo Ry 5~ 25mA
Calculate i, from 74 and use Ohm’s law as above to find R;:
_ | v, _ 4V
i, = 2024 = 20(0.25 mA) = 9 mA R, 3 3

The resulting circuit is shown below:

+
sma( 4 )av
— goa |16ka 16 kQ 16kQ




P3.29 [a] voo=(1)(9) =9V
ian=9/(2+1)=3A
n=1+3=4A:
vasn = (4)(4) -

fgs‘,g} = 25/23 =H| A

9=25V

-+

30 = 250 +lon + 20 = 1 +14+3 =9 A
U0 = Uasa + zn = 25+ (5)(3) =40V

ion = 40/40 = 1 A

2o =two tiso+un=1+1+4=0A
Usj2on = (4)(6) =24V

U320 = Vgon + Vsj20n = 40+ 24 =64 V

1300 = 64/32 = 2 A;

tion = 30 +ispp00 =2+ 6 =8 A

vg = 10(8) + v300 = 80 + 64 = 144 V.

(Usoon)? 242
[b] Pypq = 222 27
200 20 20 28.8 W



