Homework #4 solution
Problem 1 solution
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KCLatvy: iy +1ip +i3 =3;
atvy: —iz—i,+3+6=0; = iz+i,=9
Express resistor currents:
. vy v Vo=V )
l1=—?: lz=—%F 3= 8 Fl4=z
Plug into KCL equations:
V. V. VUV, —V
A,z 1_g,
5 20 8 —=3v; + v, = 24; v, =0V
Va—W V2 _,, —v; +3v, =72 v, = 24V
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Problem 2 solution
e V2
1, 8A 13 1y

12Q

A
>18A

KCL atvy,v,: i3 +i; =8+ 8=16;
is+i, =18 —8 = 10;
Resistor currents: i, = L.;, = 1 Y
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W= =BT T
v 1
L+ L=16;
PRI
2 2 _
10+40‘10

v, = 48V; v, = 80V;
i1 = 124;i, = 44;
i =84;i, =24
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Problem 3 solution
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Due to the floating dependent voltage source, a super-node need to be formed

KCL at super-node: i, +i, +1, =0
By the dependent voltage source: v, —v, =18i,
Resistor currents:  j, = 36—, Q= 4 L= N
6 15 60
36-v, v v,
Plug in: 6 15 60 14v, +v, :3.60:> v, =26V
v :18-36_vl 4y, —v, =108 v, =-4V
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Problem 4 solution
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W= WA
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=
=i, +i,
i, +3i =i,
6—v Vv, —V Y v
L= L=, =, i =
2 1 1 3
6-v, Vi M=V
2 3 1 - v, =3.6V
12 v, =3.6V
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Problem 5 solution
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Combine v, and v, into a super node:

At super node: I,+I,-I,+1,=0

v, =7 7-1,

vy _
2t T3 270 x 12
6v, +3v; —21—-28+4v, + 6v, =0
9, + 10V, = 49 ) _
By the dependent voltage source 2I,: v,-v,=2I, §°EV;I\1§ (1) and (2):
1— B
v, —7 v,=4V;
—p, =2
VTP = eX Ty L=(v,-7)/4=-1.5A
2v1 =20, =v, =7
vy —2v, = =7 (2)
Problem 6 solution /ﬁA
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iy +3+i, =1,
1227\/1 l-:V17V2 l,:_vi0 i:v2+10
1 ’ 2 s 3 s 4
20 5 10 30
2-v _vw-w 43
20 5 o [rin=-ss w=-l0r
MY Yo _Yatl =13y, =51, =-40 =<v, =2V 1;1=2[/- '
5 10 30 * ’
V=V v, =2V vo =2V
v, =, 0 2 0
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Problem 7 solution

§29
iy+i, =1
i+ 50, =1,
. 12—y,
ly = 5 5 1=
12—v1 V=V _V
T 4 T 19v, —5v, =48 v, =TV
5 4 2 :>{ I 2 :>{ 1
12;‘)24-12—\; _Nhh v+, =24 v, =17V
2 1
. 12-v v =7V
IOZTI:IA v, = 17V;
ip = 14
Problem 8 solution 20KQ
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There is an additional voltage v; which is different from vy, v,

Due to the floating voltage source, form a super-node

. . V1=V . V1 —V3 .
Resistor voltages: iy = 20K 2= gg o W=
KCL at vq: iy +i, =5m;

KCL at Supernode: ih+i, =iy =0

By the voltage source: v, —v; = 2y, = 2v,

Put current expressions into KCL equations:
V1=V V1 —V3

20K sk O 5v, — v, — 4vy = 100;
i—V V17V 2 5v, — 6v, — 4v3 = 0;
+ ——=0; 1 2 3 y
20K 5K 4K vy + v = 0

Uy — V3 = 20,

V>
4K

vy = 8V; v, = 20V, 15 = —20V
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Problem 9 solution
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Assign v,, Then v, = 45i; (1)
i B T G B 0
Resistor currents: i; = o =gl T g

KCLatvy: i34+i,—2i,—i3=0= i;—i,—i3=0
. . 2 v1—15 V-V
Put in current expressions: =TT T T 0
Simplify to obtain:  3v; — 2v, = —=15; (2)
From (1): v, = 45‘1’—; =3v; (3)

Solving (2) and (3) : v, =5V; v, = 15V;

=5 03334
NI T1s

. v; —15

iy = —5—=-03334

2/19/2019



