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MathCAD solution to the Series and Parallel Resistor Analysis
EAS 199A Lecture #2

Given The circuit as drawn on the right.

VBatt =120V R, = 10ohm

R 1
A R,
Ry := 200hm Rg = 150hm -—-{ —I —
o . |
R, | ‘
R, := 200hm R, := 250hm . -
2 6 Veaw = - R,
R 8
Ry = Sohm R+ := 1000hm S
R 7
Find Note to class: the figure was drawn in Microsoft Visio.
(a) the current (1) You can add a drawing to a MathCAD worksheet by
(b) the power supplied by the battery scanning it and placing the image in the worksheet,
(c) the voltage across R; or by hand-drawing the circuit on a printout of the

worksheet.
Solution
(a) Find the current (1)

First, combine all resistors in series
Note to class - define a value by typing the variable

Ryg5:= Ry + Ry + Rs name followed by a colon. This is an assignment
statement. Find out the result of a calculation by
R345=300Q typing the variable name followed by the equals sign.

Combining all resistors in parallel, we find that
1 1

Riqg = ——m Rgpi= ———
12 1 1 67 | 1
B By Rs Rg

Noting that Ry45, Ry,, and Ry are now in series, we can calculate the overall equivalent
resistance (R, ) as follows:

Req= Rip + Ryys + Rgy

q

Rgq =600



With Req known, we apply Ohm's law on the simplified circuit to compute
the current, |, leaving the battery

[= VBatt
ch
Note to class- highlight an answer by clicking on the Format
=2 A menu, then Properties, and then click the check box

"Highlight Properties.”

(b) Find the power supplied by the battery

PRatt = VBatt'!

P, =240W

(c) Find the voltage drop across Rg

Vr5=30V
Discussion

The answers seem reasonable.

The combinations of series resistors resulted in equivalent resistances greater in value than any
single resistance, as expected.

The combinations of parallel resistors resulted in equivalent resistances less than the value of
any single resistance, as expected.

The voltage acros R; was less than the voltage supplied by the battery, as expected.



