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5.2 Heating Effect of Electric Currents

Question Paper

Course DPIB Physics
Section 5. Electricity & Magnetism
Topic 5.2 Heating Effect of Electric Currents
Difficulty Easy
Time allowed: 80
Score: 166
Percentage: /100
Page 1 0of 16

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Questionla
In circuit building a set of agreed symbols is in use worldwide to represent components.

(a)

Foreach description below, write the name and draw the correct symbol which would be usedin a circuit diagram.

(i)
Aresistorwhoseresistance depends on thelightintensity.

[2]
(if)
A component with zero resistance which measures the currentin the circuit.

(2]
(iii)
The component whichis usedto convert ac current to dc current; it also allows current to flow in only one direction.

(2]

[6 marks]
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Question1b

(b)
In each case select the word to correctly describe an ammeter.

o Inacircuitthe current/voltage/resistanceis measured using an ammeter, whichis always connectedin
series/parallel within a circuit.

o Anidealammetershouldhave very high/zero resistance. This prevents the ammeter taking any energy from the
electrons/positiveions flowing throughiit.

o Iftheelectrons transferred their electricity/energy/motion to the ammeter this would change the circuit by
reducing/increasing the value of the currentitis meantto measure.

(3]
[3marks]
Questionlc
Acharge of 15.0 C passes through aresistorata constantratein 60 s. The potential difference across theresistoris 2.0 V.
()
Calculate theresistance R of theresistor.
[3]
[3marks]
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Question1d

(d)
Theresistance of a wireis affected by factors including the resistivity of the materialitis made from.

(i)
Defineresistivity.

(2]
(i)
State two otherfactors apart from temperature which affects the resistance of a wire. Foreach one identify whether the
relationshipis directly orinversely proportional to resistance.

[2]
[4 marks]
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Question 2a

Astudentis building a circuit using threeresistors, each with avalue of 5.0 QQ. The student arranges theresistors firstin series
andthenin parallel, as shown.

(a)

Determine the totalresistancein each case.

(i)
Three 5.0 Qresistors in series

—{

(2]

(i)

Three 5.0 Qresistorsin parallel

[2]
[4 marks]
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Question 2b
The student arranges the identical 5.0 Qresistors so that they arein a combination of series and parallel as shown.

(b)
Calculate the new combinedresistance.
[3]
[3marks]
Question 2¢c
An electrically-conducting wire is made from copper. Copper has resistivity p=1.7 x 108 Qm.
The wirehas diameterd=2.0 mmandlength L =20 mm as shown.
d=2.0mm
L=20 mm

(c)
Forthe wire calculate
(i)
The cross-sectional area of the wire

[2]
(i)
Theresistance of the wire

[2]
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[4 marks]
Question 2d
Astudentinvestigating theresistivity of a sample of wire has plotted a graph of resistance againstlength as shown.
Resistance
R/Q
Length
L/m
(d)
Explain how the graph can be used to determine theresistivity of the wire.
[3]
[3marks]
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Question 3a
(a)

Defineresistance.

(2]
[2 marks]
Question 3b
The simple circuit diagram shownillustrates Kirchoff's First Law.
—> |,
® I,
—>
(b)
Statethelawin words.
(2]
[2 marks]
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Question 3¢
(c)

Forthe circuit shown determine the values on the ammeters. A;, A, and As.

50A
(n)
i D
A1
— ™
] &y

[3]
[3marks]
Question 3d
(d)
ForKirchhoff's secondlaw
(i)
State Kirchhoff's Second Law.
[2]

(ii)

Complete the sentence;
Kirchhoff's First Law is a consequence of the conservation of
the conservation of

while Kirchhoff's Second Law is a consequence of

[2]
[4 marks]
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Question 4a

The graph shown represents current and potential difference foran Ohmic resistor.

a)
State the features of the graph which show that theresistor obeys Ohm's Law.
(2]

[2 marks]
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Question 4b

Astudentinvestigating the |-V characteristics of various components plots the graph shown.

(b)
Outline how to find the resistance of the component from the graph.
(3]

[3marks]
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Question 4c

The graph shown represents the |-V characteristics of anon-Ohmic resistorsuch as alamp.

(ii)

(i)

(c)
The graph consists of three distinct parts.
(i)
Forthe section labelled (i) outline the behaviour of theresistor.
[2]
(ii)
Forthe two similar sections labelled (ii) outline the behaviour of the resistor.
[3]
[5 marks]
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Question4d
Heatingis typically seenin electrical components and must be accounted for so that they operate safely and efficiently.
(d)
State two factors whichincrease the amount of heat output.
(2]
[2 marks]
Question 5a
(a)
Forthe series circuit shown, calculate
| 12v
l
CA) Ammeter
3Q 6Q
(i)
Totalresistance.
(2]
(ii)
Current measured by the ammeter
(2]
[4 marks]
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Question 5b

(b)
Forthe parallel circuit shown, calculate

(A Ammeter

3Q

(i)
Totalresistance.

(2]
(ii)
Current measured by the ammeter

(2]

[4 marks]
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Question 5¢
The potential divider circuit shown is to be adapted to become a sensing circuit for temperature.

|

out

()
Suggesta change which would enable this.

[2]
[2 marks]
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Question 5d

The sensing circuitin part (c) has been built using a thermistor placedin parallel to the output voltage, with a fixed resistor R,
of 100 O, and aninputvoltage, V;, of 220 V as shown.

At a certain temperature the thermistorhas resistance R, =20 Q.

(d)
Determine the output voltage at this temperature.
[3]

[3marks]
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