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Not only do you need to know what circuit is used to find a component's I-V charucteristic, you also need

to know how to use the circuit. Once you know how to do it for one component though, you're laughing.

I A student wants to set up a circuit so that she ian vary
the current through a diode, and measure the current
through and the potential difference across the diode.
The student has a battery to power her circuit.

a) Draw a circuit diagram of the set-up the student

should use in the space on the right.

In the student's circuit set-up, the maximum potential difference the student measures across

the diode is 2.8 V At this potential difference, the resistance of the diode is 2.3 Q.

b) Calculate the current through the diode when there's a potential difference of 2.8 V across it.

c) The student wants to measure the current through the diode at several intervals as she varies the

potential difference across the diode from 0 V to 2.8 V Should the student use an ammeter that

measures to the nearest milliamp, or one that measures to the nearest amp? Explain your answer.

tll
The student replaces the diode in her circuit with a filament lamp. She measures the potential

difference across the filament lamp for several different values of current through it. The student

then swaps over the wires connecting the battery to the circuit and repeats these measurements.

What graph would you expect the student to produce if she plotted all of her results on a graph?
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2 A student carries out an experiment to find the I-V characteristic of a resistor in

order to find its resistance. He varies the current through the resistor and measures
the current through and potential difference across the resistor at four points.

a) Between each measurement, the student disconnects the resistor, leaves the circuit for a minute,
and then reconnects the resistor. Suggest why it's important for him to do this.

The student's results are plotted on the graph shown.

b) Draw a line of beit fit, and use this
to fnd the resistance ofthe resistor.

Give your answer to 2 significant figures.

rsl
c) In his evaluation, the student states that next time he does the experiment, he'll repeat each

measurement three times and take an average. Explain one other way to improve his experiment.

Lzl

I-V characteristics? I, characteristics,,,
Ammeters andvolLmelers canbe tricly to lake measurernents from as their displays often show

fluctuating values. Takin g repeal measurements and finding the average reduces lhe random

errors that this introduces, giving a more accurale value lor currenl or polenlial difference.

t2l

f)

_ -l-_ _
I

1

Physics @ CGP-not to be photocopied



e) Resistance of 25 cm of wire:43 m0, from line of best fit.
43 m0 :0.043 e)

I: V: R: 0.055 + 0.043 :1.2790... = 1.3 A (to 2 s.f.)

[4 marks for correct answer, otherwise I mark

.for value of resistance coruectly read from'line of
best Jit, 1 mark for correct conversion to Q and
1 markfor substitution into cowectformula.J

f) No, the results do not agree because the graph shows that
resistance increases linearly with length, whereas ifthey
were inversely proportional resistance would decrease with
an increasing length [1 mark].

g) There will be a systematic error in measuring the length
of the wire [1 mark]. They could correct the error by e.g.

adding 2 cm to each iength measurement [1 murk].
a)

b)
c)

The resistance of each resistor within the ctcujt [1 markJ.

random eror [1 mark]
Taking a mean ofrepeat readings reduces the effect of
random errors and will make his results more accurate

[1 markJ.

Practical 3 : I-V Characteristics

fi markfor including all the components, drawn
correctly, 1 markfor all the components except the
voltmeter being in series and 1 markfor drawing the

. voltmeter in parallel with the diode.J

b) v: rR
I : V + R: 2.8 + 2.3 : 1.217...A : 1.2A (to 2 s.f.)

[2 marks for the cotect answer, otherwise 1 mark for
co rrect su bstitu tio n.J

c) Ar ammeter that measures to the nearest milliamp will
be better as one that measures to the nearest amp won't
be sensitive enough to detect the changes in current as

the current through the diode increases from 0 A to 1.2 A
[1 mark].
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[1 markJ
2 a) The temperature ofthe circuit is a control variable, and so

must be kept constant throughout the experiment [1 markJ.

As a current flows through the circuit, this causes the

temperature ofthe circuit to increase, and so disconnecting
the resistor breaks the circuit and allows the circuit to cool
between measurements [1 markl.

b) E.e. TIA

J:

2.

vlv

c)

To find resistance, pick a point on the line ofbest fit and

use the current and potential difference values for that
point in the equation tr/: /R:
E.g. when the current is 0.8 A, the potential difference is

1.0Y so R: V- I: 1.0+ 0.8 : 1.25 : 1.3 f) (to 2 s.f.)

[1 mark for a straight line of best fit that passes

through the origin and close to the points, 1 mark for
correct substitution of a pair of curuent and potential
dffirence values from line of best Jit, 1 mark for correct
culcalation,J
E.g. the student could take more measurements for
different current values to get alarger set of results

[1 mark]. This will help him to spot any anomalous

results more easily / will give a more accurate line of best

fit [1 murkJ.
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