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KIRCHOFF'S LAWS




WHY IT MATTERS
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Goal: Solve for I, I, and I3

Ohm'’s Law doesn’t provide enough information.
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LOOP RULE
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LOOP RULE & CURRENT DIRECTION
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SOLVING

Step 1: Set up junction and loop rule equations.

I1 = I2 + I3 (1)
V1 - I1R1 - I2R2 =0 (2)

O+ I2R2 - I3R3 - V2 =0 (3)

Step 2: Solve system of linear equations.



EXAMPLE PROBLEM

V; = 15V, V, = 10V
R1 S L},Q, R2 = SQ, R3 = 2Q




EXAMPLE PROBLEM CONT.

15 = 4l + 415 + 51, = 9l, + 413

I1:I2—|—I3
0+15V -4l —5L =0 +2 x [10 = 51, — 23]
O+5l,—2l3—10V =0
35 =191,
5,35 —15
1 2 3 2(19) 5 38
10 =5/, +2l5 1:375_E:§
" 19 38 38




EXAMPLE PROBLEM CONT.

35 175
Viunction = 52 = 519 = Ev ~ 9.2V
Wolfram Solver:

https://www.wolframalpha.com/input/?i=I_1%3DI_2%2BI_3,
+15%3D41_1%2B51_2,+10%3D51_2-21_3



THEVENIN'S THEOREM




COMPLEX CIRCUIT
|




EXAMPLE

V1 = 15V, V2 = 1OV
R1 = QQ, R2 = 5Q, R3 = 2Q



SIMPLIFIED CIRCUIT
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FINDING V4,
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FINDING Ry
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SOLUTION
Current

- _ 3 15
Rn+Rs  2+2 38
Junction Voltage
VR3 = I3R3 = 378 X 2 _ H
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