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The diagrams show graphs of the current, I against the voltage, V
for 4 devices:
· Compare these graphs with the ones shown on page 259.


The dashed lines show what happens when the voltage V is reversed,
to push the current the other way.

· For each graph, explain carefully what happens,


–
when the current is flowing in the ‘forward’ direction (the solid line),


–
when the current is reversed (the dashed line).
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Investigate how the current varies with 

the voltage across a filament lamp.

Think about :

(
How will you vary the voltage across the lamp?

(
What measurements will you take?

(
How many readings will you take?

(
How will you record your results?


Design a suitable table.

Ask your teacher to check your plan before

you begin the investigation.

(
Plot a graph of your results, on graph paper.

(
Take more readings, if necessary, so that you can draw the line of best fit accurately.

(
If you have time, repeat the investigation with a different voltmeter and ammeter.
Explain why this would be a good idea.

Questions :
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See page 255.



1.
From your graph (or your results) enter 
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a range of values in the first 2 columns 


of this table, starting with low values 


and going up to high values.


Calculate the value of the 3rd column, 


from:
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2.
What do you notice about the resistance 


when the lamp is (a) cold, (b) hot?

3.
Explain why the resistance changes.

4.
Describe in detail the shape of your graph, 


using the words: resistance, voltage, current, electrons.
5.
Evaluate your investigation.  How could it be improved?

6.
Evaluate your data.  Comment on the reliability and validity of your data. 
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An LDR is a Light Dependent Resistor.

(
Build a circuit like the one in the diagram.

(
Shine some light on the LDR using a lamp.


Measure the current flowing in the circuit with an ammeter.

(
Change the distance between the lamp and the LDR, and watch what 


happens to the current.


Record your results in the table below. 

Distance between lamp and LDR

 (CM)
Current 

(mA)



















(
Plot a graph of current against distance from lamp.

(
Describe your graph in detail.

(
What conclusion can you draw from the graph.

(
How could you make your data more reliable?




    You might choose to use some of these :






· 
ammeter


· 
voltmeter


· 
low-voltage power supply


· 
switch, variable resistor


· 
connecting leads, crocodile clips






· 
wires of copper, nichrome and constantan



(all of the same diameter, eg. 0.31 mm)






· 
constantan wires of different diameters



(eg. 0.31 mm, 0.40 mm, 0.45 mm,



0.56 mm, 0.71 mm)






· 
thermometer


· 
beaker


· 
Bunsen, tripod, gauze


· 
low-voltage bulbs



How does the resistance of a thermistor 
change as the temperature changes?

· You can use the circuit shown to measure the
current and the voltage, at different temperatures.

· It is usually easier to heat the water until it is
almost boiling, and then take readings as it cools down.

· You can:


either,
Use the values of voltage and current to calculate
the resistance, at each temperature.
Use the formula for resistance (page 253):


Then plot a graph of resistance
against temperature.


or, better,
Set up the software to calculate the resistance for you,
and also get it to plot a graph of resistance
against temperature.

· What do you find?





You may choose to use some of these :



· 
ammeter



· 
voltmeter



· 
low-voltage supply



· 
variable resistor



· 
switch



· 
connecting leads



· 
about 60 cm of constantan wire,




diameter 0.31 mm (30-gauge)



· 
metre rule


length

of wire

cm
p.d.

volts
current

amps
resistance

ohms










Some pupils connected up the circuit shown below.

They used the variable resistor to alter the voltage across the resistance wire, so the current 

flowing through it varied.  Their results are given in the table :
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1.
Plot the results from the 
circuit investigation on this 
grid. Choose your scales carefully.

2.
Draw a line of best fit.

3.
What relationship do you 
notice between the voltage 
across the bulb and the 
current through it ?

4.
What would the current be 
when the voltage is 1.10 V ?


_________________________

5.
(more difficult) 
Find the gradient of the straight line. 
(Hint: see page 363.)


[image: image3.png]3.0

» Wire B
1
2.0
Current
(A) Wire A
1.0 >

Voltage (V)




1.
Using the graph, write down the current in wire A when the voltage across it is 3V. 

2.
Write down the current in wire B when 3V is put across it.

3.
Which wire has the higher resistance ?

4.
Complete this table for wire A:

Voltage

(volts)
Current

(amps)
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Voltage

Current


(ohms)

2



3



4



5



6



5.
What do you notice about your answers for 
[image: image5.wmf]current

voltage

 ?


This value is the resistance of wire A, measured in ohms.

Wire B behaved slightly differently:

6.
Draw up a similar table for wire B.

7.
Describe what the table tells you.

8.
Wire B got hot during the experiment. Why does this fact help to explain the results?
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The diagram shows the same circuit as on


page 259, but with:





a current sensor instead of the ammeter,


a voltage sensor instead of the voltmeter.





You can vary the current by using the


rheostat.





The computer will measure the current


and the voltage.





It will then plot a graph for you, of


current, I :  voltage, V





























1.	Put a 10 ohm resistor in the circuit, and�use the computer to plot the I : V graph.�What do you find?





2.	Now put a 20 ohm resistor in the circuit.


	What do you find now?


	Can you explain this?














3.	Put a filament lamp in the circuit.


	What is the shape of the graph now?


	Can you explain this?  (See page 259.)








4.	Put a thermistor in the circuit.


	What is the shape of the graph now?


	Can you explain this?  (See page 259.)








5.	Put a semi-conductor diode in the circuit.


	What is the shape of the graph now?


	Can you explain what the graph means?

















Help�Sheet





Current : Voltage graphs – 2





page�259





(





Voltage (p.d.) (V)�
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Current : Voltage for a lamp
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Investigating an LDR
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Investigating resistance
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Investigate the factors that affect the�resistance of a wire.





Think about :


List all the factors that you can think of that�could affect the resistance of a wire.





Write down your prediction for the effect of �each factor.  Use your scientific knowledge to�explain each prediction. 














Plan the separate investigations you will make. �For each one :


	-	How will you make it a fair test?


	-	What measurements will you make?


	-	How many readings will you take?


	-	How will you record your results?

















Ask your teacher to check your plan before�you begin the investigation.



































For each set of results, plot a graph of your �results and draw a line of best fit.





Write a clear report of your investigation and�explain the conclusions you draw from your�results.


	Were your predictions correct?


	Which factor is the most important?





Evaluate your investigation. How could it be�made better?





Evaluate your evidence. �Discuss whether your data are reliable and valid. �Is it sufficient to support your conclusion?








potential difference (in V)





current (in A) 





Resistance  =�	(in ()
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Investigating a thermistor
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Making a 10.0	 ( resistor
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‘Wire-wound’ resistors are often built from a length�of thin wire made of a metal called constantan.





You are given a short length of constantan wire,�of diameter 0.31 mm.





Your task is to decide what length of this wire�would be needed to make a resistor of value 10.0 ( 





Think about :


What circuit will you use to measure the�resistance?


What formula will you use to calculate the�resistance?





How many readings will you take?


What range of readings will you take?


Will you need to repeat your readings to make�them more reliable?


You can put your results in a table like this :





Ask your teacher to check your plan before�you begin the investigation.











Plot a graph of your results and draw the line�of best fit.





From your graph, work out what length of wire�would be needed for a resistance of 10.0 (.
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Plotting an I : V graph
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Voltage across�
Current through�
�
wire (volts)�
wire (amps)�
�
0.25�
0.05�
�
0.50�
0.10�
�
0.85�
0.15�
�
1.00�
0.20�
�
1.25�
0.25�
�
1.50�
0.30�
�
1.70�
0.35�
�
2.00�
0.40�
�
2.25�
0.45�
�
2.50�
0.50�
�
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