ECE 111 - Homework #9

EE 206 Circuts I
Due Monday, October 23rd

Voltage Nodes

1) Use Voltage Nodes write N equations for N unknowns for the following circuit.




2) Solve for the node voltages in Matlab.

Group terms

Place in matrix form

1 0 0 0
-1 4,1, 1 -1
(w) (10+1ﬂ)+15) (w) 0
-1 1 1 1 -1
0 (w) (w'*%o+a0 (m)
-1 1 1 1
0 0 (%) (% t3st z)
-1
0 0 0 (25)
0 0 0 0
Solve in Matlab
>> bl = [1,0,0,0,0,0];
>> b2 = [-1/10,1/10+1/150+1/15,-1/15,0,0,0
>> b3 = [0,-1/15,1/15+1/250+41/20,-1/20,0,0
>> b4 = [0,0,-1/20,1/20+1/350+1/25,-1/25,0
>> b5 = [0,0,0,-1/25,1/25+1/450+1/30,-1/30
>> b6 = [0,0,0,0,-1/30,1/30+1/550];
>> B = [bl;b2;b3;b4;b5;b6]
>> B = [bl;b2;b3;b4;b5;b6]
1.0000 0 0 0
-0.1000 0.1733 -0.0667 0
0 -0.0667 0.1207 -0.0500
0 0 -0.0500 0.0929
0 0 0 -0.0400
0 0 0 0
>> A = [10;0;0;0;0;0]
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>>

Vo
V1
v2
V3
v4
V5

>>

V = inv(B) *A

.0000
.6848
.5804
.7144
.1114
.7953

oo d 0O

3) Check your answers in CircuitLab

Same results

Edit Run

V(V0) 1000V ~ | ©
V(V1) 8685V | ©
V(V2) 7580V | ©
V(V3) B.71AN | ©
V(V4) 6111V »~ | O
V(V5) 5.7V » 1 O
4+ Add Expression
ElExport Results...
Run DC Solver
R1 R3 R5 R7

30Q

VWA

R8
450 Q

R9

R10
550 Q



Current Loops

4) Use Current Loops to write N equations for N unknowns for the following circuit.

o5 30

Use concervation of voltage: the sum of the voltages around any closed loop is zero
—-10+10(Z;) + 150/, - 1) =0
150(1, —1,) + 15(1,) +250(, —1I5) =0
250(15 — 1) +20(I3) +350(I5 —14) =0
350014 —I3) +25(14) +450(4s —15) =0
450(1s —14) +30(s) +550(Is) =0



5) Solve for the currents in Matlab

Group terms
160/, — 1507, =10
—1501, + 4151, - 25015 =0
—2501, + 62015 — 3501, =0
—350175 + 8251, — 45015 =0
—45014 + 103075 =0

Place in matrix form

14

S O O O

0,-250,620,-350,01;

0

0
-350
825
-450

160 -150 O 0 0 I
—-150 415 -250 O 0 I,
0 -250 620 -350 O | I
0 0 =350 825 —-450 14
0 0 0 —450 1030 || Is |
Solve in Matlab
>> B = [160,-150,0,0,0 ; -150,415,-250,0,0
>> B = [B; 0,0,-350,825,-450 ; 0,0,0,-450,1030]
160 -150 0
-150 415 -250
0 -250 620
0 0 -350
0 0 0
>> A = [10;0;0;0;07];
>> I = inv (B) *A
0.1315
0.0736
0.0433
0.0241
0.0105
>> mA = I * 1000
I1 131.5221 mA
I2 73.6236 mA
I3 43.3019 mA
I4 24.1179 mA
I5 10.5370 mA

-450
1030



6) Check your answers in CircuitLab.

Same results as Matlab

N

Vo
10V

File

-~\W—p—LAB

I(R1.nB) 1315mA ~ | O
1(R3.nB) 7362mA ~ |
1(R5.nB) 4330mA | ©
I(R7.nB) 2412mA ~» | ©
1(R9.nB) 1054mA ~ | ©
4+ Add Expression
[EExport Results...
Run DC Solver
+ DC Sweep
R3 R5 R7
150 V2| 20Q V3| 25Q

R1
! 100 V1

2

MW\

R2
150 Q

=

R4
250 Q

2

VW

R6
350 Q

2

R8
450 Q

2

R9
va] 300

R10
550 Q



