Current Electricity — 2020 O Level 5054

1. Nov/2020/Paper_11/No.35

In the circuit shown, the resistance of resistor Y is four times greater than the resistance of
resistor X.
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What is the difference Vy — Vx of the voltages shown on the VO&m

A 20V B 50V C 6.0V ‘\Ov
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o
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in parallel have a total resistance of 4.0 Q.

2. Nov/2020/Paper_11/No.36
Two identical resistors ¢

What is the total resis n the same two resistors are connected in series?

C 80Q D 16Q



3. Nov/2020/Paper_11/No.37
Three identical lamps and three ammeters are connected as shown.
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The readings on the ammeters are I, I, and I,.
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4. Nov/2020/Paper_11/No.39
A student calculates th

How are the readings related? q
L=L=1I3 L/ b
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of energy used by an electric heater.

What is thegﬁ%tio ating the energy E in kWh?

A

B
Cc
D

E=1 (amp?are) olt) x t (second)
E = I (ampere) x V (volt) x t (hour)
E =1 (ampere) x V (volt) x t (second) + 1000

E =1 (ampere) x V (volt) x t (hour) = 1000



5. Nov/2020/Paper_12/No.29
What is stored in a battery and what is its unit?

quantity unit
A current A
B current As
C energy J
D energy J/s

6. Nov/2020/Paper_12/No.30

A car battery delivers 150 kC to a circuit before it needs recharging 92
Two headlamps connected in parallel to the battery are switch b eisacurrentof4.0Ain

each lamp.

N

How much time passes before the battery needs rechar

A 2.6 hours

7. Nov/2020/Paper_12/No.31
Three identical lamps and three amme

B 5.2 hours

C 7.8ho D 10.4 hours
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connected as shown.

The readings on the ammeters are I, I, and I,.

How are the readings related?

A

B
C
D

Li=L=1
ILi>Land I, =1,
Li>1> 1D
L>0L>1



8. Nov/2020/Paper_12/No.33

A 240V mains circuit contains eight 60 W lamps in parallel. At the time when the lamps are
switched on, the filaments are cold and the current is four times as large as the final steady
current in the circuit.

What is the initial current supplied by the mains?

A 025A B 1.0A C 20A D B8.0A

9. Nov/2020/Paper_12/No.38
A potential divider uses a power supply of voltage 12V. The resistors X and Y initially have equal

resistances. 0
&

X L/

12V 6 *\

Y t voltage

The resistance of X is halved.

What is the change in the output VOIQ
A -30V B —Q0 C +20V D +3.0V

&2
g

*



10. Nov/2020/Paper_21/No.10
Fig. 10.1 shows a wire of length [ and cross-sectional area A.

A

o) )

Fig. 10.1

(a) State how the resistance of the wire in Fig. 10.1 depends on:

(b) The cross-sectional area of a piece of metal wir 10~*cm?. The resistance of a 1.0m

length of the same wire is 6.4 Q.

The wire is made from metal W. q 0
71

Fig. 10.2 shows a solid cube of sid% tis also made from metal W.

B
z L L ) 1.0cm
1.0CMmN >
,:? 1.0cm
10
Fig. 10.2

Calculate the resistance between the two opposite faces A and B of the cube.

rESIStANCE = ..o [2]



(c) The wire in part (b) is taped to a metre rule.

Fig. 10.3 shows that a 1.0m length of the wire (resistance 6.4 Q) is connected in series with a
switch, a cell of electromotive force (e.m.f.) 1.2V and a resistor of resistance 9.6 Q.
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Fig. 10.3

The switch is closed. qz
(i) Explain what is meant by electromotive force (e.m.f.),

N

(ii) Calculate the potential difference

Q"’Qe

ross the 1.0m length of the wire.

N 4
(iii) Gﬂq’@pu of an oscilloscope is connected to the wire at point P, the 0cm mark

of the metr

The other terminal of the oscilloscope is connected to a sliding contact. Initially, this
contact touches the wire at point P.

The Y-gain setting on the oscilloscope is 0.20V/cm.



Fig. 10.4 shows the screen of the oscilloscope with a horizontal trace across the middle
of the screen.

|_trace

i

1.0cm

e

J

Fig. 10.4 c

The sliding contact is slowly moved alo ire until it reaches the other end of the
metre rule.

Describe and explain what happ e trace on the screen.

[Total: 15]



11. Nov/2020/Paper_22/No.5
The cable of a washing machine contains three separate wires. There is a fuse in one of the wires.

(a) Explain how the earth wire and the fuse work together to make the washing machine safer.

- [3]

(b) (i) State the name of the wire in which the fuse is connected. @

(c) The cable of a hair-dryer contains only
(i) State the name of each of these

. 1]
[Total: 7]



12. June/2020/Paper_11/No.36
A battery consists of three identical cells in parallel.

What is the unit of electromotive force (e.m.f.) and to what is the e.m.f. of the battery equal?

unit e.m.f. of the battery is equal to
A J/IC the sum of the e.m.f.s of the three cells
B J/C the e.m.f. of one of the cells
c N/V the sum of the e.m.f.s of the three cells
D N/V the e.m.f. of one of the cells

A metal wire of length [ and cross-sectional area A has resistance

13. June/2020/Paper_12/No.37 q@

A second wire is made from the same metal. It has a length 21‘ oss-sectional area 4A.

What is the resistance of the second wire? 0

A 8R B 2R c R p R
2 8

14. June/2020/Paper_12/No.38 o
The diagram shows a circuit. 0

X
()
\_/
—
Y
()
_/
What effect does closing the switch have on the readings of ammeters X and Y?
reading on ammeter X reading on ammeter Y
A decreases decreases
B decreases increases
C increases decreases
D increases increases




15. June/2020/Paper_21/No.8
Fig. 8.1 shows a lamp from a car. It contains two metal filaments.

g
'\ filament 1
~ filament 2

Fig. 8.1

(@) (i) Complete the boxes to describe the transfer of energy that ta e when the lamp is

switched on.
0\i >

............... energy | we— i cand ..., ENEIQY

(b)

[3]
(ii) The efficiency of the metal ﬂlar@s less than 10%.
State what is meant by efﬁc@
.................... et er s senenres s snsennennins. [2]

A studen
inﬁa@l.
®

State whether the current, the voltage across each filament and the total power produced
increases, decreases or stays the same when the two filaments are connected in series.

what happens when the filaments are connected in series, rather than
e same battery for the investigation.

current

(2]

10



(c) Fig. 8.2 shows the current—voltage graph for the two filaments.
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“Fig/8.2

a voltage of 12 V.

‘Q”b

(i) Calculate the total resist&e two filaments when they are connected in parallel to

resistance = ... [3]

(ii) The two filaments are made from the same type of metal and have the same length,
when uncoiled. They both operate at the same temperature.

Suggest why one filament has a resistance that is greater than that of the other filament.

11



(d) Fig. 8.3 shows a relay used to switch on a car headlamp.

pivot —

iron core

iron armature — |

coil of high resistance

flexible contacts — |

u

i 3
Explain why headlamp H ligh @n switch S is closed.

Q'a‘

- [4]
[Total: 15]
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16. June/2020/Paper_22/No.6
The clothes iron shown in Fig. 6.1 is connected to the electrical mains.

iron

cable

Fig. 6.1 gr
(@) The boxes in the left column below contain some electricgll éﬂ “'The boxes in the right

column contain methods of protection from these hazardsg§

For each hazard, draw one line to the appropriate protection.
electrical hazard method of protection
worn insulation on the cable earth wire and fuse in plug
to the iron correctly connected to iron

o

loose live wire in the iron
touches its metal case

circuit breaker correctly
connected in circuit

visual check of cable before
connecting to mains

cable becom

2]
(b) The power of th€"iron is 1200 W. The cost of 1kW h of electrical energy is 20cents (20c).

(i) Define the kilowatt-hour (kW h).

13



(ii) The iron is on at full power for 20 minutes.

Calculate the cost of running the iron for this time.

[Total: 5]

14



