131  
EMF & Internal Resistance
Apparatus:

1.5V cell, mounted 5 ohm protective resistor, push to make switch, variable resistor, 
two digital multimeters one set on 2V DC, the other on 10A or 20A DC, wires.

Diagram:

The 5 ohm resistor is placed in the circuit to avoid accidentally drawing too much current from the cell and ruining your results. The dashed lines in the above diagram will represent the boundary of the cell. The internal resistance of this cell is represented by the resistor labeled ‘r’ in the diagram above.
Procedure:

1. 
Set up the circuit as above. 

2.
Measure the current drawn from the cell (I) and the terminal potential difference across the cell (V) 


for at least TEN different settings of the variable resistor. 

DO NOT PRESS DOWN THE SWITCH LONGER THAN NECESSARY
WAIT AT LEAST 10 SECONDS BETWEEN EACH MEASUREMENT
3.
If you are measuring current in milliamperes, convert your current values to amperes. (1A = 1000 mA)

4.
Tabulate the values of V and I in a suitable table.

5.
Draw a graph of V / volts (Y-AXIS) against I / A (X-AXIS). It should be a straight line of negative gradient.

6.
Measure the Y-AXIS intercept. This is equal the electromotive force, E of the cell. Quote this value.
7.
Measure the gradient of your graph. This will equal the negative of the internal resistance r of the cell in ohms. State clearly the value of r so obtained.
8.
The relationship between the electromotive force, E, internal resistance, r, electric current, I and the potential difference, V is given by: E = V + Ir. By comparing this equation with the general equation of a straight line, y = mx + c, verify the statements made in stage 7 above.
9.
(a) Estimate the uncertainties in your smallest current and voltage measurements.

(b) Calculate the percentage uncertainties in these measurements.

(c) Based on the above, which part of your graph shows the more reliable measurements?

10.
Use your graph to estimate the percentage uncertainty of (a) the EMF and (b) the internal resistance. 

percentage uncertainty = uncertainty in a measurement x 100%






the measurement

11.
What changes (if any) would occur to your measurements, graph and results if the following individual changes were made:


(a) the value of the protective resistance was increased from 5 to 10 ohms.


(b) a second identical cell was connected in SERIES with the first.

(c) a second identical cell was connected in PARALLEL with the first.
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