Problem 1

v, = 10i, , v, = 20i, , V5 = 30(i;-iy)
Vv, = 40i, , v5 = 50(i;-i3) , Vg = 60i5
KVL around 3 meshes:

V;+V3+V5-15=0

Vo, +V,-V3=0

Vg-V5=0

10i, + 30(iy-i,) + 50(i,-iz) -15= 0
20i, + 40i, - 30(i-i,) = 0
60 - 50(i-iz) = 0

O

18i, - 6i, - 10i;=3
-i;+3i,=0

-5i, +11i;= 0

Problem 2

i, = 261.9mA
> |i,=87.30mA

i; = 119.0mA

+ v,
+
iy
1ov

AN 52 ~ .
"

50

|, =iy — iy, V; = 5y , Vy = 51, = 5(iy-i,) , V3 = 5ij

{ V=2l +v,-10=0 { 5i, — 2(i,-ip) + 5(i1-iy) -10 = 0

V3 +20-v,=

8i, — 3i, = 10 {il:QMBA
= i, +2i,= -4 = iy = -1.692A

L= -1, =2.307A |

5i, + 20 — 5(i-i) = 0
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Problem 3

v, =90y, v, = 10(i, — iy), V5 = -6i,
Vy = 7(ip —l3) , V5 = 8y

V;-8-v,=0
V,+Vv,+5-v;=0 + 6Q +
8+v,—5-v,=0 @ v3§ vy <2 70Q
9, - 8- 10(i,~i,) = 0
10(i, — i) + 7(i,— is) + 5+ 6i,=0 5V
8 +8i5—5-7(i,—i5) =0
{19i1 -10i,=8 iy = 0.3414A
10, + 281, - 71, =5 =2 |j,=-0.1513A
- - 2 '
~7i, + 15i; = -3 iy = -0.2706A
| 1g= i~y = 0.1193A |
200

Problem 4
v, = 20i, , v, = 20(i, — iy), v5 = -20i, 50V
v, = 30(i; —iy) , Vs = 30(i,-ig) , V,, = 30i,

{50+v1—v4-v2:0

20+ Vv, +V5-vy;=0

Vy+Vyp-Vv5=0 @ 20V

750 + 20i, — 30(i; —i;) - 20(i, —i;) =0
=20 + 20(i, — i;) + 30(i,-i5) + 20i, = 0 tvs =
| 30(i5 —iy) + 30i5 - 30(i,-iz) = 0

7i, - 2i,-3i;=5 fi,= 1.333A
{—2i1+7i2-3i3:2 = {i,=1A
iy +i,-3i3=0 i,=0.778A

| V= 30i,=23.33V |
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Problem 5 ’—@ e

vy =-2iy, V, = -5i, , V3 = 4(i-iy)
v, = 3(iy — i) —
=1V

Due to the current source,
50, iy

a super-mesh needs to be formed

mesh 1: 8+v,—v3—v, =0;
supermesh: 20 —v, +v3 —v, =0;
by current source: iz —i, =1

8+ 4(iy — i3) — 4(iy — iy) + 2i; = 0;
20 + 5ip + 4(ip — i) — 4(iy — i3) = 0;

is—iy=1
9i; — 4i, — 3i3 = —8; i, = -3.746A —
I:> =7y +9i; + 3i3 = —20; :> i, =-4.102A ig= I —iy = -0.356A
—iz + i3 = 1 i3 = '3.102A
Problem 6

vy = 4iy, V,= 50y, Vg = 3(i-iy) , v, = 8(iy —iy)
Vg = 7(i5-,) , Vg = 6y

Supermesh: v; + v, — v, —v3=0;
Mesh 3: v; + vg — 10 = 0;
Mesh 4: v, + vy — Vs = 0;
Current source: i, — i; = 3

e, O
4i; + 5i, —8(iy — i) —3@z3—i1) =0 10V 9

3(i3—iy) + 73— i,) = 10
8(iy—ip) + 6i, — 7(iz—1iy) = 0
i—i, =3

O

7i, + 13i, — 3i5 — 8i, = 0 i, = —1.2974

—3i, + 10i; — 7i, = 10 i, = 1.7034 I

—8i, —7i3 + 21i, = 0 E> iz = 1.3894 lp=13= 1.389A
Tht i =3 i, = 11124




Problem 7
v, = 8iy,v, = 6(i,- iy),v; = =90,
vy = 7(i3-1), iy = —ip
Mesh 1: v-v, —v, =0 i
Supermesh: v, +v,+ 15 — v; = 0 0

Current source : i3 — i, = 2i,

@ 90

8i, - 7(is-iy) — 6(i,= i) = 0
6(i, — i)+ 7(iz — i) + 15 + 9i, = 0 —

iy — i, = —2i,

210, — 6iy- 7is = 0 iy = 0.08294
—13i, + 150, + 7i3 = —15 :> i, = —1.7404
i +i3=0 i; = 1.7404

ip= —i, = 1.7404
v, = 15 + v, = 15+ 7(1.740 — 0.0829)V = 26.600V

Problem 8 Ly

Va

2
KCL at center node:

ek oD

V,=-8V, i; = —44

I =

10i, + 5i, + 4i,, = 60; KVL along outer mesh

iy — iy =i; = —4, KCL at bottom node

. ey i, = 6.1054;
e #5200 mm | — 21054,
R V, = —8V
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