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Problem 1 Find Ig so that iy = 1A. Also find i, for Ig = 15A. Use Linearity.
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Pick the ground and assign node voltages, resistor voltages and currents
Start from iy = 14, then by basic laws:

Thus, ip 1 . 1

vo=4ig=4x1=4V .5 = =gk

] vy 4 §

o2 2 So when I, =15A,
i,=lpg+i;=1+2 =34 ._11‘_1 15 = 34
v,=2i,=2%X 3 =6V =5k =X =
V3=V +v,=4+6 =10V

. vy 10 24

BTF T

Iy=i,+i3=3+2 =54

Problem 2: Find Vg so that v,= 5V, 8V, 3V respectively. What is v, when Vg = 26V?
Use Linearity.

; 20 o iy 29 v 2Q
4 4 2
Start from vy = 8V, VM . M/V\/ ) )
then other variables +vs— B +vs— Iy +tvi— |1
will be whole numbers. "
8Q
Then, \A 50 v, 80
i, =v,/8 =14 -
v, = 2iy =2V
V,=Vy+v; =2+8 =10V J{
i0=%=10/5=2A vy =8V «—— 1, =26V
. . . v, 8 =0.3077
p=ip+i;=2+1=34 k=-—2=—=03077 = 50_038301;57
vy =20, =2X 3 =6V V26 s = v0/0.
Uy =Vy + 3 =166+ 10 = 16V Sowhenv, =5V, V, = 5/0.3077 = 16.25V
i = % =5 =24 whenv, =8V, V, = 8/0.3077 = 26V

whenv, =3V, V,

3/0.3077 = 9.75V
i,=iy+is=3+2 =54 /

Vs =20y = 2 X5 =10V When V. = 26V,v, = 26 x 03077V = 8V
Vo= v, +vs =16 + 10 = 26V Vs Yo '

You may start vy with a different number, but other variables may not be whole numbers.



Problem 3: Apply Linearity to calculate v,,.

Assign ground and other variables. 8Q i U2 ip 8Q
Assume v, to be a certain number;

Use basic laws to find the i0
corresponding Vg

ignore the given value 51V
(ig g ) é%zg
Start with vy = 2V: Vs 1V
vy, =2V

v
i =~ =14 =
v, = 8iy =8V In summary: vy =2V = V; =34
V= 41y =8+2 =10V Thus k=l0-2_1
v, 10 us V, 34 17
LW=s—=—= 2A 1

5 5 = Vo=V
i,=Ip+i1=14+2=34 17
vy =8i, = 8 X3 =24V So when V; = 51V,
V, = v, +v3 =10 + 24 = 34V 1

S 2 3 Vy = ﬁ x 51 =3V
Problem 4: Determine v, by superposition.

Due to 5A: turn off 8V with short circuit. Due to 8V, turn off 5A with open circuit:
D i N
5A i,

+
20 +
21 v, 2Q 8V
Since 4//4+2Q is in parallel with 4Q, By voltage division,
By current division: vy = 2 — %8 =2V
i, = X 5=2.5V;
lq 2+4 5 SV,
v, = 20, =5V Thus by superposition:

ve=v,+v,=5+2=7V
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30Q 25Q
Problem 5 MM
+ v -
40V
70Q 20Q
v, = | 40 x 22 y=14v ‘ 5//20=4Q
29]|70+30 25+4

25Q 5Q

30Q
+ v, —
=21Q ‘ 20V

-t
’s 300 / 50
V3 = e X 2Xx25 V=25V W W 25Q

30//70 700 T Vs~ 20Q
210 5//20=4

Vo=Vt v+ vy =14-8+25 V=31V

Problem 6 10Q
—6 % 10 - +
V=6 X ==X 10 V=20V oA 100 1003
10Q
10
V,=3 X ——x 10 V = 10V +
10420 IOQ v
2
10Q
V=9 X 32V =-3V +
10Q 9V 10Q<= v3

Vo=V, TV, tv3=20+10-3 V=27V



200

Problem 7 A
()

\_ A

10Q 10Q +
(10+10)/20=10 vy
- 10Q
V=6 X —=x 10 = -30V
20Q 10//20=6.67Q
10Q 10Q +
3A Ve
10Q
_ 10 20 _
V=3 X 667410410 ~ 10+20 X 10=75v

10Q

O

+
v, §IOQ

V=12 X —— Y = 6V

10+10

Vo=Vt Vv, tv3=-30+75+6V=-16.5V

3/7/2017



Problem 8
5Q 5Q
Better to keep the 51 resistor in every step MWy T MW
QD 10V
At 203 100
1=(10+5)/(5+5) =1.5A

Pso=T2R=1.5 X 1.5 X 5= 11.25W

D 10Q %
A 10V

Problem 9

20+8+6-4 _ 30
2424249 15

Loop current: I = =24; vy=-91=-9x2=-18V
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Problem 10 .
Q40

+ VX - | ;

20V s i

40 2VXE

s

4Q ST

+ VX — <>Vx
20V i >
S92 =40 2

4Q 20
NV
+ VX - —>

20V

Ve =41
KVL: V, + 21 + V, = 20;
41 + 21 + 41 = 20;
I = 24;
V., =41 =8V
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