
Date: 22 Feb 00

Course: SPH 4A1

Unit: Electricity

Lesson 10: Title: Resistance and Circuit Problems

Preliminaries: -- how to tell if a battery is dead
-- how to tell if a light bulb or fuse is blown.

Apparatus needed: coffee stirrers, apparatus for lab.

Lesson:

Resistors in series and parallel.

When you blow through a straw (or coffee stirrer) there is resistance to the air. What happens to the total resistance when two straws are connected in series (one after the other)? It increases.  What happens to the total resistance when they are connected in parallel? It decreases.


Guess what! There are formulas so you can figure out exactly how resistance changes when loads are connected in series or parallel.  

In series, the total resistance is more, you have added another blockage that the electricity has to pass through.

Rs = R1 + R2 + R3  ...

In parallel the total resistance is less. You have added another path through which the electricity can flow.
1/ Rp = 1/R1 + 1/R2 + 1/R3 .... 

Note that Rp < any of the resistances that are in parallel. (see p545)
[ double check at the end to make sure that the series total is greater than either resistor, and the parallel total is less ]

Example 1. What is the total resistance of a 400( and a 300( resistor (a) in series, (b) in parallel.
 
(do both algebraically (lowest common denominator) and using calculator (1/x))

Example 2.  



R1 = 100(


 
R2 = 5k( 

R3 = 7k(



Example 3.          (

 






Find the total resistance. All resistors are 20(
 





(-) 



Ohm's Law

: as the current through a load increases, the voltage will also increase (and vice versa) 
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(Aside: it is easier to have a constant voltage source which can supply a range of currents, than a constant current source that can supply a range of voltages.)

We can see that Voltage = Current * Resistance.  

V = IR

( important equation. Memorize it.

R should be constant -- unless there are large temperature changes-- eg. a light bulb!

Different materials have different resistances; 
insulators have R essentially = SYMBOL 165 \f "Symbol".

What is the current through a 1 kSYMBOL 87 \f "Symbol" resistor connected to a 9V battery?

==============

Circuit Analysis

Now we can use this (Ohm’s Law) with what we know of current and voltage in circuits to solve more circuit problems.

... do problems with resistors in series and parallel with various things known and unknown ...


See Nelson p 459 #2,3,5a.  Do these on the board. <like electrical sudoku>

· note that when we have all of the resistances and only the Vo, we need to find the equivalent resistance of the circuit, and then work backwards from there.

Alternative neat method:


#
V
I
R
P

1





2





3





Total






Homework: Martindale: do p 541 #1-6, read p542. do p545 #1,2,  p547 #1,2
Handout Assignment.

Evaluation: leave the strange units (??) to the final examples!!! make sure that they can solve the easy problems before you do ones with mA and k(.

Fill in the table with things that you know. Figure out the other ones. Going vertically in the chart is not straight forward because it depends on whether components are in series or parallel.


P = power
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