Physics Date: civeieeiiiniiennennnns
Electricity 2

In which circuit does the ammeter read the total current through both resistors?

B

The diagram shows a circuit, with four possible positions to place a switch.

i

F--| ¢

I
A lz

amp 1 B

C
HQ—

D¥ lamp 2

At which labelled point should a switch be placed so that lamp 1 remains on all the time and
lamp 2 can be switched on and off?
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The device X in this circuit is designed to cut off the electricity supply automatically if too much
current flows.

N &

What is device X7?

a fuse
B arelay
C aresistor
D an ammeter
4,

A student connects two lamps in the circuit shown.

-

R~

Which switches must he close to light both lamps?

A 1land?2
B 1,2and3
C land3
D 2and3
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5.

A circuit was set up as shown in the diagram.

—1jih|
[=020A ®

Y1 =0.10A

©

(a) Each cell provides a potential difference of 1.5 volts.
(a) (1) What is the total potential difference provided by the four cells in the circuit?

Total potential difference = .............ccoeceeeeee. Volts

(a) (1) What will be the reading on the voltmeter?

(b) The current through the lamp is 0.20 amps.
The current through the resistor is 0.10 amps.

What 1s the reading on the ammeter?

Reading on ammeter = ..., AMPS

(1 mark)
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(¢) Use a phrase from the box to complete the following sentence.

greater than equal to smaller than

The resistance of the lamp 15 ..o 60£2.

Give a reason for YOUr answer.

(2 marks)

Fig. 8.1 shows a battery with a resistor connected across its terminals. The e.m.f. of the
battery is 6.0 V.

| 6.0V
I

—

Fig. 8.1
The battery causes 90 C of charge to flow through the circuit in 45s.
(a) Calculate

(i) the current in the circuit,

CUIMENE = e

(ii) the resistance of the circuit,

resistance = ..o,

(iii) the electrical energy transformed in the circuit in 45 s.

(=14 T=1 o |

[6]
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(b) Explain what is meant by the term e.m.f. of the battery.

-[2]

A student wants to find the resistance of resistor R using a voltmeter and an ammeter.

Which circuit should the student use?

Why is a circuit breaker or a fuse used in a mains electric circuit?

A It allows spare current to be returmed to the mains.
It improves the insulation of the wiring.

It protects the mains wiring from current overload.

o O m

It saves energy by reducing the current.
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9

The diagrams show two ways in which three lamps may be connected.

B

®X
®Y
@Z

circuit 1

Which statement is correct?

oo

X—

X Y Z
circuit 2

A Iflamp Y breaks in circuit 1, both the other lamps will go out.

B Iflamp Y breaks in circuit 2, both the other lamps will go out.

C Iflamp Y breaks in circuit 1, lamp Z will go out, but lamp X will remain on.

D Iflamp Y breaks in circuit 2, lamp Z will go out, but lamp X will remain on.
10.

(a) The circuit diagram drawn below includes a component labelled X.

9V
—{l___ I—

N
0.5A f":;
80
— X]
I
Y

(@) (i) Calculate the potential difference across the 8 ohm resistor.

Show clearly how you work out your answer.

(1 mark)
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(b) The graph shows how the resistance of component X changes with temperature.

20
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Resistance h

in ohms 10 C

i

0 20 40 60 80 100
Temperature in °C

(b) (1) What is component X?
(1 mark)

(b) (1) Over which range of temperatures does the resistance of component X change the
most?

Put a tick (¥) in the box next to your choice.

0°C to 20°C

20°C to 40°C

40°C to 60°C

60°C to 80°C

80°C to 100°C

(1 mark)
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11.

The diagram shows a torch containing two 2 V cells, a switch and a lamp.

plastic — |
case - .n“ I
|
brass
connecting switch
strip lamp

What is the circuit diagram for the torch?

I|:|I 4|:| c D

12.

Fig. 8.1 shows an electric circuit containing a battery, a 4.7 Q2 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.

e

Xe sliding contact

variable

resistor H‘ G")
Y

4.70)

Fig. 8.1

(a) In what unit do we measure the e.m.f. of the battery? ......cccvv i 1]

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

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

Calculate the p.d. across the resistor.

p.d. across resistor = .......ccevvvevveeeen. [2]

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

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

(ii) What happens to the reading on the ammeter?

[2]
(e) The variable resistor is now adjusted to make the total resistance of the circuit 10.0 Q.
What is the resistance of the variable resistor now?

resistance of variable resistor = ...ccccccceevvviiennnn. 2 [2]

13.

(a) Fig. 11.1 shows a circuit containing a lamp and a variable resistor.

&

Fig. 11.1

The circuit does not work. The lamp does not light and altering the setting on the
variable resistor makes no difference.

In the space below, re-draw the diagram, showing a circuit in which the variable resistor
may be used to change the brightness of the lamp. [2]
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(b) Fig. 11.2 shows two resistors and an ammeter connected in series to a 6V d.c. supply.
The resistance of the ammeter is so small that it can be ignored.

Fig. 11.2

(i) Calculate the combined resistance of the 8 2 and 4 Q resistors in series.

combined resistance = ... 2 [2]

(ii) 1. Calculate the current supplied by the 6V d.c. supply.

current = ...
2. State the value of the current
in section PQ of the circuit ............ccoooiiiiin
recorded by the ammeter .........cccoovieiiinnne.

in section SR of the circuit .........ovveieeee.

[5]

(iii) On Fig. 11.2, show a voltmeter connected to measure the potential difference
across the 4 Q resistor. [1]
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14.

A circuit diagram is shown below.

imi —

0.25A @

18Q) 60

(a) Use a word from the box to label component X.

fuse switch thermistor
(1 mark)
(b) Calculate the total resistance of the two resistors in the circuit.
Total resistance = ......c.ccooviiiiiiiiiiiiieine Q
(1 mark)
{¢) The reading on the ammeter 1s 0.25A.
The current through the 682 resistor will be:
bigger than 0.25A equal to 0.25A smaller than 0.25A
Draw a ring around your answer.
(1 mark)
(d) The 6V battery is made by correctly joining several 1.5V cells in series.
Calculate the number of cells needed to make the battery.
Number of cells = ..o
(1 mark)
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15.

Jenny wants to measure the resistance of a wire.

She uses this circuit.

| variable resistor

® +

1 —length of wire

(a) Jenny changes the variable resistor. The resistance gets less.

What happens to the current in the circuit when the resistance gets less?

(b) The reading on the ammeter is 0.5 A. The reading on the voltmeter is 1.5V.
(i) Calculate the resistance of the wire.

Use the equations on page 2 to help you.

resistance of Wire = ..., £ 2]
(ii) Jenny plots a graph to show how the voltage varies with current.
Use the axes to draw her graph.
2.0
1.5
voltage 1.0
inV
0.5
0.0
00 01 02 03 04 05 06 07 08 09 1.0
current in A
(3]
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16.

An electrical component is to be placed in the circuit at Z, to allow the brightness of the lamp to
be varied from bright to dim.

What should be connected at Z7?

B Cc D

—@——l:l——;xﬁ——E—

17.

(a) The list below contains the names of five different components that might be found in an
electric circuit.

capacitor light-dependent resistor resistor thermistor variable resistor

Which of these has

(i) a resistance that falls rapidly when the temperature rises,

(ii) a resistance that changes when a sliding contact is moved,

(iii) a high resistance in the dark but a low resistance in daylight?

(b) A lamp shines with full brightness when connected to a 12V battery, as shown in

Fig. 11.1.
—

12V
YW 0.50A

)

lamp

Fig.11.1
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(i) 1. Write down the equation that links resistance with p.d. and current.

2.  The current in the lamp is 0.50 A. Calculate the resistance of the lamp.

resistance oflamp = __.__ ... ...
[4]
(ii) A resistor is now connected in series with the lamp, as shown in Fig. 11.2.
lamp
Fig.11.2
1. State what happens to the current in the lamp when the resistor is added.
2. Explain your answer.
3. Suggest what change might be seen in the lamp.
[3]
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18.

(a) The diagram shows the circuit used to investigate the resistance of a material.
The diagram is incomplete: the ammeter and voltmeter are missing.

S—

Material

(1) Draw the symbols for the ammeter and voltmeter on the diagram in the correct
places. (2 marks)

(1) How can the current through the material be changed?

(jmark)
(b) The material, called conducting putty. is rolled into cylinders of different lengths but
with equal thicknesses.

Graph 1 shows how the resistance changes with length.

Graph 1
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(1) Why has the data been shown as a line graph rather than a bar chart?

(1) The current through a 30 cm length of conducting putty was 0.15A.
Use Graph 1 to find the resistance of a 30 em length of conducting putty.
Resistance = ..o ohms

(111) Use your answer to (b)(11) and the equation in the box to calculate the potential
difference across a 30 cm length of conducting putty.

potential difference = current x resistance

Show clearly how you work out your answer.

(¢) A second set of data was obtained using thicker pieces of conducting putty. Both sets
of results are shown in Graph 2.

Graph 2

35
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A *Thinner pieces

i
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0

0 5 10 15 20 25 30
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(1) What 1s the relationship between the resistance and the thickness of the
conducting putty?

(1 mark)
(ii) Name one error that may have reduced the accuracy of the results.

(1 mark)
(111) How could the reliability of the data have been improved?

(1 mark)
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