IGCSE Electricity I – Homework 3     Name……………………………….
Aims

Core
• State that the e.m.f. of an electrical source of energy is measured in volts
• State that the potential difference (p.d.) across a circuit component is measured in volts
• Use and describe the use of a voltmeter, both analogue and digital
• State that resistance = p.d. / current and understand qualitatively how changes in p.d. or resistance  affect current
• Recall and use the equation R = V / I
• Describe an experiment to determine resistance using a voltmeter and an ammeter
• Relate (without calculation) the resistance of a wire to its length and to its diameter


Supplement
• Show understanding that e.m.f. is defined in terms of energy supplied by a source in driving charge round a complete circuit
• Recall that 1 V is equivalent to 1 J / C
• Sketch and explain the current-voltage characteristic of an ohmic resistor and a filament lamp
• Recall and use quantitatively the proportionality between resistance and length, and the inverse proportionality between resistance and cross-sectional area of a wire

EMF and Potential Difference
There are two types of voltage ______________. and ______________   ______________ (p.d.).
A cell or power supply increases the amount of ______________ in a circuit.
The energy given to each unit of ______________ as it passes around the circuit, is called the e.m.f. 
This can be thought of as the electrical pressure pushing the current around a circuit.
When the electrical current flows through a component  it ______________ energy.
For example in a bulb ______________ energy is given out.  The difference in the energy of each unit of ______________ is known as the potential difference. 
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Fig. 8.1 shows an electric circuit containing a battery, a 4.7 Q resistor, an ammeter and a
variable resistor with a sliding contact. The variable resistor is set at zero. The ammeter and
battery have such a small resistance that it can be ignored.
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Fig. 8.1

(a) Inwhat unit do we measure the e.m.f. of the battery? 1

(b) Write down the equation that links resistance, potential difference (p.d.) and current.

2
(c) The ammeter shows that the current through the 4.7 Q resistor is 0.5A.

Calculate the p.d. across the resistor.

2

p.d. across resistor =

(d) The sliding contact of the variable resistor is moved from X to Y.

(i) What happens to the resistance of the variable resistor?

‘What happens to the reading on the ammeter?

2

(e) The variable resistor is now adjusted to make the total resistance of the circuit 10.0Q.
What is the resistance of the variable resistor now?

resistance of variable resistor = .Q [2]
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(a) The resistance of a piece of wire of constant diameter depends on its length.

On the axes of Fig.7.1, sketch a graph to show how the resistance of the wire varies
with length. 21
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Fig.7.1

(b) A reel contains 50m of insulated wire. The ends of the wire are connected to the
circuit shown in Fig. 7.2, so that the resistance of the wire can be found.
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Fig.7.2

(i) What sort of meter is meter 17 .. -1

Complete the sentence: “Meter 1 is measuring the .... -
across the coil of wire.” M

‘What sort of meter is meter 27 ... -1

(iv) Complete the sentence: “Meter 2 is measuring the ... .
in the coil of wire.” M
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(v) The dials of the meters are shown in Figs.7.3(a) and 7.3(b).
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Fig.7.3(a)

Fig.7.3(b)

From the readings, calculate the resistance of the coil of wire.

resistance of coil = ...

(vi) What is the resistance per metre of the wire?

resistance per metre =
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Fig. 8.1 shows a low-voltage lighting circuit.
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Fig. 8.1

(a) On Fig. 8.1, indicate with a dot and the letter S, a point in the circuit where a switch
could be placed that would turn off lamps Y and Z at the same time but would leave
lamp X still lit. m

(b) (i) In the space below, draw the circuit symbol for a component that would vary the
brightness of lamp X.

(i) On Fig.8.1, mark with a dot and the letter R where this component should be
placed.

[2]

(c) The currentin lamp Z is 3.0A. Calculate the resistance of this lamp.

resistance

(d Thelamp is removed.

(i) Why do lamps X and Z still work normally?

(i) The current in lamp X is 1.0A. Calculate the current supplied by the battery with
lamp Y removed.

current

2
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(a) Fig.3.1 shows the scale of an ammeter. Draw the position of the pointer when the
ammeter reading is 0.35 A. M

Fig.3.1

(b) The ammeter was used in the circuit shown in Fig. 3.2 to investigate the current in a
lamp.

Fig.3.2

(i) Name the component labelled Y.
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) The table shows the current 7 in the lamp for different values of the p.d. V across

the lamp.
v g R/
19 0.31
15 0.26
0.8 0.20

1. Calculate the values for the resistance R of the lamp, using the equation
R=Y.
1

Write your answers in the table.
2. Complete the column headings in the table.

(iii) Suggest how the value of V could be varied.

18]

c) Fig. 3.3 shows a power source connected to three resistors labelled X, Y and Z.

power
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Fig.3.3

Complete the diagram to show
(i) a voltmeter connected to measure the voltage across the resistors,

an ammeter connected to measure the current in resistor X only,

connecting wires to complete the circuit.
3]




