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TEACHER NOTES 

Youtube video 

https://youtu.be/xP2TvvFL-IQ
https://youtu.be/xP2TvvFL-IQ
https://youtu.be/xP2TvvFL-IQ


Equipment 

Green Boards – with 
five bulbs. 

Three 1.5V 
bulbs in terminal 
blocks 

1.5V D cell Pair of multimeters 

Laptop 1 ohm resistor 
(this might be hidden 
within cell terminal block) 

Lots of wires! 



1.5V D cell + a 1 ohm resistor 
 
The 1 ohm resistor will probably be 
hidden in the cell terminal block.  
Check first! 
 
We need the extra resistor since the 
internal resistance of the D cell (about 
0.33 ohms) is too low for this 
equipment.  You will probably struggle 
to wire bulbs in parallel to attain a 
resistance of less than an ohm or so. 

Before starting the 
experiment, check each 
bulb illuminates by 
individually connecting it 
to the D-cell. 
 
If the 1 ohm resistor is 
already wired in, don’t 
expect a particularly 
bright bulb. 



Use a multimeter to measure the potential 
difference across the D cell, with the 1ohm 
resistor in series with the cell 

Use a multimeter to 
measure the current 
drawn from the cell. 

Start with just a single bulb 

It might already be 
wired and hidden! 



Now add another bulb in parallel, and record the new voltage and current measurements. 



Eventually wire up all five bulbs in the Green Board in parallel and connect to the cell. 



In an attempt to reduce the overall cell load further, add another three bulbs in parallel. 



By Kirchhoff's Second law 
(essentially conservation of 
energy) 
 
“EMF applied to any circuit 
loop is the sum of the 
currents  multiplied by the 
resistances for all the 
electrical components in 
the loop.” 
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So plot V vs I (as number of bulbs are 
varied, varying both V and I), and this 
should be a straight line of gradient –r 
and vertical intercept . 



• Record data (ideally in a spreadsheet format) and calculate: 
(i) power P delivered from the cell and  
(ii) the resistance R of the combination of bulbs wired in parallel. 
 
• Then plot V vs I to determine the cell EMF  and internal resistance , 
and cell power P vs load resistance R. 
 
• From  and r you can determine a model curve which can be used to underlay 
the P vs R measurements. 

Find  and r from 
a line of best fit.  
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Power P transformed by load R (and 
hence the power delivered by the cell) 
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cell (+ 1 ohm resistor) 
internal resistance 

cell EMF 
(‘Electro Motive  
Force’) 

Max power from cell when load resistance 
equals the internal resistance of the cell. 
 
This is called the  
MAXIMUM POWER THEOREM. 






