ECE 111: Intro to ECE

Week #9 Circuits I Handout
1) Write the voltage node equations for the following circuit

» Place them in matrix form
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2) Write the current loop equations for the following circuit
« Place them in matrix form
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1) Write the voltage node equations for the following circuit

V3

30
Vo 15 V1 20 V2 25
@
10\,? 200 250
-
Start with the votlage source
Vo=10
Node equations
V-V, Vi Vi-Va )
( 15 )"'(200) +( 20 ) =0
V-V, V-V, Vs Vo-Vs )
( 20 )+( 30 )+(ﬁ)+ % )_O
V3-V, V3 _
( 25 ) +(300) =0
Group terms
Vo = 10
-1 1 1 1 -1 _
(E)V()-l-(l—s-i-m-l-%)vl +<2—0)V2—0
-1 -1 1 1 1 1 -1 _
(%)V()-l-(z— Vi +<2—0+%+ﬁ+g)‘/2+<2—5)‘/3 =0
-1 1 1
(3)v2+ (5 v =0
Place in matrix form
1 0 0 0 ] i
(—1) ( 1 1 1 ) (—1) Vo 10
—= —+t-=+ 5 Ty 0
15 15 200 20 20 Vl B 0
-1 -1 1 1 1 1 -1 -
(%) (z—o) (%+%+ﬁ+z) (2—5) V2 0
| | V3 0

0 0 (;—;)
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2) Write the current loop equations for the following circuit
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301, +20(11 —13)+ 15(11 —12) =0
—10+ 15(12—11)+200(12—I3) =0
20003 —1,)+20(I3 —1;) +250(I3—1,)=0

25014 —13) +251,+3001, =0

Group terms

651, —151,-2015=0

—151, + 2151, —200/5 =10

—201, —2001, + 47013 — 2501, =0

—25013+5751, =0

Place in matrix form

65 —-15 =20 O
-15 215 =200 O
-20 =200 470 -250
0 0 =250 575
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