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1 This question is about electric circuits.

(@ (i)

(ii)

(b) (i)

(ii)

Resistance &

stemexambuilder.com

State the name of the instrument used to measure potential difference (p.d.) in an electric
circuit.

A student connects a circuit to determine the resistance of a wire. The current in the wire
is 0.20A when the potential difference across the wire is 6.4 V.

Calculate the resistance of the wire.

reSIStanCe = ....cooiiiiiiicc e Q [3]

The student has some wires of the same material as those in (b)(i) but of various lengths
and thicknesses. He wants a wire with higher resistance than the wire in (b)(i).

State two ways of identifying a wire with a higher resistance by comparing its length and
thickness with the wire in (b)(i).

[Total: 7]

Click for more variations
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2 (a) Fig. 10.1 shows the circuit symbols for three electrical components.

Draw a line from each circuit symbol to the correct electrical component.

fuse

heater

Z} variable resistor

galvanometer

thermistor

Fig. 10.1
(3]
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(b) Fig. 10.2 shows a circuit consisting of a battery, a fixed resistor and an ammeter.

(i)

(i)

Resistance

stemexambuilder.com

—

®

Fig. 10.2

A voltmeter is connected in the circuit to measure the potential difference (p.d.) across
the fixed resistor.

By drawing on Fig. 10.2, show how the voltmeter is connected. Use the correct circuit
symbol for the voltmeter. [2]

The potential difference (p.d.) across the fixed resistor is 11.5V. The reading on the
ammeter is 0.25A.

Calculate the resistance of the fixed resistor.

Include the unit in your answer.

resistance = .........cccceeeiiinns unit ... [4]

[Total: 9]

Click for more variations
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3 Astudent investigates how the resistance of a thermistor changes with temperature.

Fig. 9.1 shows part of the circuit the student uses.

(@) (i)
(i)

(b) The student varies the temperature of the thermistor and measures the current in it.

power
source

o}

(o,

—L

=a

Fig. 9.1

On Fig. 9.1, label the thermistor.

The student measures the potential difference (p.d.) across the thermistor.

[1]

On Fig. 9.1, draw a voltmeter symbol, correctly connected, to measure this potential

difference.

Some of the results are shown in the table.

temperature of
thermistor/°C 20 40 60 80
current in thermistor/A 0.005 0.010 0.040

(i) The potential difference across the thermistor is 6.0 V.

stemexambuilder.com

Calculate the resistance of the thermistor when its temperature is 40 °C.
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(ii) Describe and explain what happens to the current in the thermistor as the temperature of
the thermistor rises.

(c) At a different temperature, the resistance of the thermistor is 300Q and the resistance of the
variable resistor is 400 Q.

Calculate the value of their combined resistance.

combined resistance = .......cccccvveviiiiiieii Q [1]

[Total: 10]

Resistance & Click for more variations
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4 An electric heater is connected to a 230V mains supply. The heater circuit includes two

resistors R, and R,, and two switches S, and S, Fig. 8.1 is the circuit diagram.

S, S,
230V O
mains R4 |:| |:| R,
supply o
Fig. 8.1

The resistance of R, is 462 and the resistance of R, is also 46 Q.
Switch S, is closed and switch S, remains open.
(@) Calculate

(i) the current from the mains supply,

CUITENE = e
(i) the power dissipated in the heater.
POWETL = .ooiieiieeeeciee e eeeee e
(b) Switch S, is now closed.
State the current in R,
CUITENt = i

Resistance & Click for more variations
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5 A charger for a cellphone (mobile phone) is marked:

input: a.c. 240V, 50Hz, 80 mA.
output:  d.c. 5.3V, 500 mA.

(a) State

(i) the component in the charger that converts a.c. to d.c.,

(b) Calculate

(i) the output power of the charger,

OULPUL POWET = ..o [2]

(i) the energy transferred in the output circuit when the cellphone is charged for 1.5 hours.

BNEIGY = oo 2]
(c) In the following list, underline the quantity that is stored in the battery of the cellphone.
voltage current power energy [1]

[Total: 7]

Electrical energy and power &  Click for more variations
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6 (a) Define electromotive force (e.m.f.).

P Q
o ®

&

Fig. 7.1

The two lamps shown are identical. Each lamp has a potential difference (p.d.) of 3.0V across
it and a current of 2.0Ain it. PQ is a length of uniform metal wire. The resistance of PQ is R.

(i) Calculate the value of R.

(i) Another piece of wire is made of the same metal as PQ. The length of the new piece
of wire is twice the length of PQ. The diameter of the new piece of wire is twice the
diameter of PQ.

Calculate the resistance of the new piece of wire.

resistance = ... [3]

[Total: 8]

Resistance & Click for more variations
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7  An electric heater uses a resistance wire of resistance 26 Q. The power dissipated in the resistance
wire is 2500 W.

(a) Calculate the current in the resistance wire.

CUITENE = e [3]

(b) The resistance wire of the heater has a length of 1.2m and a cross-sectional area of
7.9x 107" m2.

A new heater is designed using wire of the same material with length 1.8 m and cross-
sectional area 5.8 x 10~ mZ2.

Calculate the resistance of this wire.

FESIStaNCE = ... [3]
(c) The 2500W heater is used in a country where electricity costs 0.30 dollars per kilowatt-hour.

Calculate the cost of using the heater continuously for two days.

COSE = i dollars [2]

[Total: 8]

Electrical energy and power &  Click for more variations
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8 Acylinder is made of modelling clay. The modelling clay is an electrical conductor.

Fig. 8.1 shows the cylinder.

cross-sectional area

length

Fig. 8.1
The cylinder is connected into a circuit.

Fig. 8.2 shows that the circuit also includes a battery of electromotive force (e.m.f.) 9.0V and a
resistor P.

9.0V

- ——

) —

cylinder of modelling clay

Fig. 8.2
The resistance of P is 4.0Q. The current in P is 1.5A.
(a) Calculate:

(i) the magnitude X of the charge that flows through P in 600s

D T 2]

(ii) the resistance of the cylinder of modelling clay.

resistanCe = ... [3]
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(b) The cylinder is removed from the circuit and replaced with a new cylinder made of the same
modelling clay.

The new cylinder is twice the length and has half the cross-sectional area of the first cylinder.

Calculate the time that it now takes for a charge of magnitude X to flow through resistor P.

[Total: 9]

Resistance & Click for more variations
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9 Astudent investigates the resistance of a wire.

Plan an experiment which enables him to investigate how the length of a wire affects the resistance
of the wire.

%
Resistance R is calculated from the equation: R = T

where V is the potential difference (p.d.) across the wire and I is the current in the wire.

The apparatus available includes:

a selection of wires

a variable power supply
an ammeter

a voltmeter.

In your plan:

list any additional apparatus needed

complete Fig. 4.1 to show a voltmeter connected to measure the potential difference across
the wire

explain briefly how to do the experiment, including the measurements to take so that the
resistance can be determined

state the key variables to keep constant

draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

explain how to use the readings to reach a conclusion.

variable
power supply
‘o) o
®
_. ._
wire
Fig. 4.1
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10 A student compares the resistances of two wires.

She uses the circuit, part of which is shown in Fig. 2.1.

0 O /—l

crocodile clip

! resistance wire A

resistance wire B

Fig. 2.1

(@) On Fig. 2.1, complete the circuit diagram to show a voltmeter connected to measure the
potential difference (p.d.) across terminals X and Y, and an ammeter connected to measure
the current in the circuit. [2]

(b) The student connects the crocodile clip to a length { = 90.0cm of resistance wire A and
measures the potential difference V and the current I for the length [ of the wire.

Fig. 2.2 Fig. 2.3

(i) Read, and record in Table 2.1, the values of V and I shown on the meters in Fig. 2.2 and
Fig. 2.3. [2]
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Table 2.1

wire I/cm v/ I/ R/
A 90.0
B 90.0 2.6 0.45
A 50.0 2.7 0.54
B 50.0 23 0.72

(ii) The student then connects the crocodile clip to lengths 1 = 90.0cm of wire B, [ =50.0cm
of wire Aand [ = 50.0cm of wire B.

Her readings are shown in Table 2.1.
Calculate, and record in Table 2.1, the resistance R of each length of wire A and wire B.

Use the values of V and I and the equation

-V
R=T.

(2]
(iii) Complete the headings in Table 2.1. [1

(c) (i) Calculate a value P using your results from Table 2.1 and the equation

_ Rfor 90.0cm of wire A
" Rfor 90.0cm of wire B’

P

Calculate a value Q using your results from Table 2.1 and the equation

Q= R for 50.0cm of wire A
" R for 50.0cm of wire B
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(i) A student suggests that the values of P and Q should be equal.

State whether your results support this suggestion. Justify your answer by reference to
values from your results.

S Al EMIENT  aea
JUSHIFICATION ...ttt e et e e e e e e e e e e e e e e e aan

(d) Suggest one reason why students all doing this experiment carefully with the same apparatus
may not obtain the same results.

[Total: 11]

Resistance & Click for more variations
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