CHAPTER |

DC Circuit Analysis

In the most basic circuit, you have only a battery and a resistor:

2A

In this case, you only need Ohm’s Law: V = IR. In this case, 6V = 3Q x 2A.

Exercise 1 Ohm’s Law
Working Space

How many amps are going around the
circuit?

24V —— 6Q)

?A

; Answer on Page 7 4

1.1 Resistors in Series

When you have two resistors wired together in a long line, we say they are “in series”. If
you have two resistors R; and R; wired in series, the total resistance is Ry + R;.
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In this diagram, for example, the total resistance is 5Q.

30

10V ——

20

The current flowing through the circuit, then, is 10/4 = 2A.
By Ohm'’s law, the voltage drop across the upper resistor is IR = 2A x 3Q = 6V.
The voltage drop across the lower resistor is IR = 2A x 20 =4V.

Notice that the battery pumps the voltage up to 10V, then the two resistors drop it by
exactly 10V. This is known as “Kirchhoff’s Voltage Law”:

Kirchhoff’s Voltage Law

As you make a loop around a circuit, the sum of the voltage increase must equal the
sum of the voltage decrease.

The negative end of the battery is connected to “ground” ( it has zero voltage), then
we can draw a diagram with the voltages(That symbol in the lower right represents a
connection to ground).

10V

30

6V — 4V

20
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Exercise 2 Resistors In Series
‘— Working Space

What is the current going around the cir-
cuit?

What is the voltage drop across each re-

sistor?
16V
50
16V —— ?
30
ov

; Answer on Page 7 4

1.2 Resistors in Parallel

Look at this circuit. Note that the current can go two different paths.

12V —— §2Q §3Q

There is 12 volts pushing current through both resistors. So 6A will go through the 20
resistor and 4A will go through the 3Q resistor.
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12V —— 20 30

6A 4A

Thus, a total of 10 A will be going through the battery.

Imagine you are a battery. You can’t see that you have two resistors. What does it feel like

to you? ¥ =R, and V =12 and I = 10. So the effective resistance of the two resistors in

parallel is % or gQ.

Resistance in Parallel

If you have several resistances Ry, Ry, ..., R, wired in parallel, their effective resistance
Rt is given by

RORORTTR,
In our example:
11,15
Rk 2 3 6

Thus Ry = gO_.
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Exercise 3 Resistors In Parallel
‘— Working Space

What is the current going through the
battery? What is the drop over the 4Q
resistor? What is the current in each branch?

40 2

AAYAY; :
12V —— %
L

\Y%
6Q) 30
?A

?A

Answer on Page 7
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APPENDIX A

Answers to Exercises

Answer to Exercise 1 (on page 1)
vV _ uv
Answer to Exercise ?? (on page 3)
There is a total resistance of 80}, so your 16V will push 2A of current around the circuit.
2A going through a 5Q resistor represents a 10V drop.

2A going through a 3Q) resitor represents a 6V drop.

Answer to Exercise 3 (on page 5)

The effective resistance of the 6Q) and the 3Q is 2Q because

So the battery experiences a resistance of 40 4+ 20 = 6Q. A 12V will push 2A through a
resistance of 6Q.

The voltage drop across the 4Q) resistor is 2A x 4Q) = 8V. Thus there will be a 4V drop
across the two resistors in parallel. So 2/3 A will flow through the 60 resistor. 4/3 A will
flow through the 3Q) resistor.
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12V —— ;6_0. ;3_0

12/3 A 14/3 A
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