Kirchoff's Laws for Circuit Analysis
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The Laws for a Series Circuit
The current is at all points in the circuit:

The total voltage supplied to the circuit is equal to the sum of the voltage drops across the individual

loads:
V.=V +V, +...

Given this, from Ohm’s Law, V' = IR
I,R,=1,R+I,R, +.. .

Since Ir=0Li=L=...=1,
IR,=IR+IR, +. ..

Divide all terms by 7 and the equivalent resistance is the

Example:

Ro=12Q




The Laws for a Parallel Circuit

At a junction: x|y |z
]Tzll +Iz = ...

But the total voltage across each of the branches is

Givenlr=1+5L+ ...

From Ohm’s Law, V=IR or I = V/R
VilRr = Vi/R\ + Vo/Ry + . ..

Since Ve=V,=V, =...=V
VIRr=VIR + VIR, + . ..

Divide all terms by V and the of equivalent resistance is the sum of the

of the individual resistances:

Example: Find the equivalent resistance of
1Z2a

Example: Find the equivalent resistant of
50

What do we do if a circuit has both series and parallel
loads? Find the equivalent resistance of the loads in
parallel and continue the analysis.

Rq=6R Ry=60



More Practice

Match each of the configurations of resistors on the left to their equivalent resistance on the right.

__two 12Q resistors in series A.2Q

_ two 12Q resistors in parallel B. 4Q

_al12Q resistor and 6Q resistor in series C.6Q

_a12Q resistor and 6Q resistor in parallel D. 18Q

~12Q,6Q, and 4Q resistors in series E. 22Q

_12Q, 6Q, and 4Q resistors in parallel F. 24Q

1. 60 V is supplied to a circuit with a 10-Q resistor and a 20-Q resistor in parallel. The voltage

drop across the resistors is:

A. 10 V across the 10-Q resistor and 20 V across the 20-Q resistor
B. 20 V across the 10-Q resistor and 40 V across the 20-Q resistor
C. 30 V across each resistor
D. 60 V across each resistor

across the 20-Q resistor, which of the following is true?

In the previous question, if /jo is the current across the 10-Q resistor and /I is the current

A. 110 < ]20 B. 11() > 120 C. 110 = 120 D. It cannot be determined.

across the resistors is:

A. 10 V across the 10-Q resistor and 20 V across the 20-Q resistor

B. 20 V across the 10-Q resistor and 40 V across the 20-Q resistor
C. 30 V across each resistor
D. 60 V across each resistor

across the 20-Q resistor, which of the following is true?

60 V is supplied to a circuit with a 10-Q resistor and a 20-Q resistor in series. The voltage drop

In the previous question, if /o is the current across the 10-Q resistor and I is the current

A. 110 < Izo B. 11() > ]20 C. 11() = 120 D. It cannot be determined.

5. Is the total current around the circuit greater in Question 1 or in Question 3?

A. Question 1 B. Question 3 C. It's the same. D. It cannot be determined.



