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Complete each of the following sentences, A, B, C, D and E, by choosing the correct ending from
K,L, M, NorO.

The first one has been done for you.

A The current through a resistor depends ... O
B A dIr€C CUMENT ...

C In a series circuit, the potential difference ..........ccceeeeeiiieiii e

D Analternating CUMENt .........eeiiiii e

E In a parallel circuit, the potential difference ..........cccooeeeiiiiiiiie,

K s across each component is the same.
L o is supplied by a cell or battery.
M s is constantly changing direction.
N o of the power supply is shared by the components.
O on the potential difference across the resistor.

(Total 3 marks)
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(@) The diagram shows the circuit used by a student to measure the power of a filament lamp.

Fower supply
T

Ammeter I-D

Filament lamp

%Y

Tl
(V)
3ol tneter

Name a component connected in parallel with the filament lamp.

(1)
(o) By adding another component to the circuit, the student is able to obtain a range of
ammeter and voltmeter readings.
Ammeter Voltmeter
reading in reading in
amps volts
0.10 1.0
0.15 2.0
0.20 4.0
0.25 7.0
0.30 11.0
(i)  Which one of the following components did the student add to the circuit?
Draw a ring around your answer.
fuse switch variable resistor
(1)
(i)  What is the range of ammeter readings taken by the student?
from oo AMPS 10 cerveriiiiiiiiiiiiiieeeeee, amps
(1)
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(iii)  Use the data in the table and the equation in the box to calculate the maximum

power of the filament lamp.

power current y potential difference

(watt, W)  (ampere, A) {wolt, W)

Show clearly how you work out your answer.

Power = ...ccoovvvvvviieieiee, w
(3)
(c) Complete the following sentence by drawing a ring around the correct line in the box.
increases
As the temperature of a filament lamp increases, its resistance remains constant
decreases
(1)

(Total 7 marks)

The diagram shows a simple type of car rear window heater. The six heating elements are
exactly the same.

C g
12V car battery
0

N

Heating element
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Each heating element has a resistance of 5 Q. The current passing through each element is 0.4

A.
(i)  Calculate the total resistance of the six heating elements.

Show clearly how you work out your answer.

Total resistance = .....ccccooeecvieeeeennnns ohms

(2)
(i) Why is the current passing through each element the same?

(1)
(i)  What is the total current passing through the whole circuit?

(1)
(iv)  How is the 12 volt potential difference of the car battery shared between the six heating

elements?
(1)

(Total 5 marks)
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(@) The graphs, A, B and C, show how the current through a component varies with the

potential difference (p.d.) across the component.

Draw a line to link each graph to the correct component.
Draw only three lines.

Component

/ A resistor at
constant temperature

pd. ]

A

Current

B
Current
A filament lamp
C
Current

A diode

(2)
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(b) Each of the circuits, J, K and L, include two diodes.

1
) A @ é@
® R

K L

(A

(2
&

In which one of the circuits, J, K or L, would the filament lamp be on?

(1)
(Total 3 marks)

A circuit was set up as shown in the diagram.

i
I=0.20A Eﬁ)
X

YI=0.10A

©

(@) Each cell provides a potential difference of 1.5 volts.

(i)  What is the total potential difference provided by the four cells in the circuit?

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

(1)

Page 6 of 59



www.tutorzone.co.uk
(b)  The current through the lamp is 0.20 amps.

The current through the resistor is 0.10 amps.

What is the reading on the ammeter?

Reading on ammeter = .........cccccoeiiiiiieenn. amps
(1)
(c) Use a phrase from the box to complete the following sentence.
greater than equal to smaller than
The resistance of the lamp is ........cccccooiiiiiiiieee, 60 Q.
Give a reason for your answer.
(2)

(Total 5 marks)

The diagram shows someone accidentally touching the live wire inside a dismantled 230 volt
mains electricity socket.

A current flows through the person giving him an electric shock.

Total resistance to
current flow = 50k

Live socket

Path taken by the
electric current
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(@) (i) Calculate the current that will flow through the person.

Show clearly how you work out your answer.

CUIMENt = oo A
(2)
(i)  Rubber is a good insulator.
Explain why it is a good idea for electricians to wear rubber soled boots when
working.
(2)

(b) If the current flowing through a person is too high, the person cannot let go of the electrical
source.

Different people were tested to see whether the ability to let go of an electrical source
depended on the frequency of the current.

The results of the test are shown in the graph.

20

Current at o
which a person 10 . B
was unable to e R

let go in mA

0
0 10 20 30 40 50 e0 70 80 90 100
Frequency in hertz
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()  What is the frequency of the mains electricity supply in the UK?

(1)
(i)  From a safety point of view, is the frequency of the UK mains electricity supply
suitable?
Give a reason for your answer.
(1)
(c) The diagram shows how the electric supply cable is connected to an electric kettle.
The earth wire is connected to the metal case of the kettle.
Heating element
Metal case
Live wire
Meutral wire
Earth wire
If a fault makes the metal case live, the earth wire and the fuse inside the plug protect
anyone using the kettle from an electric shock.
Explain how.
(2)

(Total 8 marks)
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(@) The diagram shows the circuit used to investigate the resistance of a material. The

diagram is incomplete; the ammeter and voltmeter are missing.

Material

(i)  Draw the symbols for the ammeter and voltmeter on the diagram in the correct
places.

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

(2)

(1)

(o) 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.

Resistance
in ohms

40 4

Graph 1

Length in centimetres
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(i)  Why has the data been shown as a line graph rather than a bar chart?

(1)
(i)  The current through a 30 cm length of conducting putty was 0.15 A.
Use Graph 1 to find the resistance of a 30 cm length of conducting putty.
ResistanCe = ... ohms
(1)
(iii)  Use your answer to (b)(ii) to calculate the potential difference across a 30 cm length
of conducting putty.
Show clearly how you work out your answer.
Potential difference = ... volts
(2)

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

Graph 2
40
351
30 HHHHHHHHHHHHH e
 Thinner pieces
v
251
Resistance I
in ohms /
15 AR
HHHH . f" - Thicker pieces
10 1 !
s -___/“
0

0 5 15 20 25 30
Length in centimetres
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()  What is the relationship between the resistance and the thickness of the conducting
putty?

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

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

(1)

(Total 10 marks)

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

Y
—‘p__ _—

=
J-
=
=g
R

8
LELE o
L |KJ
W)

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

Show clearly how you work out your answer.

(2)

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

2{' || 1 [ || "
18 i
Ii Ir
16 1
ERELY T HEE - EEEEEEA
14 H |
; 1y | :
12 i ?
Resistance 10 —— T =
in ohms T 1
8 T 1
kN i
M
] L
[ i T
4 - |_ - 1 ‘\:\ --_I- - : - -
2 ™ - || |
ﬂ [ I B 1 | _r | B e :
0 20 40 ol 20 100
Temperature in °C

(i)  What is component X?

(1M
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(i) Over which range of temperatures does the resistance of component X change the

most?

Put a tick (+") next to your choice.

0°Cto20°C

20 °C to 40 °C

40 °C to 60 °C

60 °C to 80 °C

80 °C to 100 °C

(1)
(Total 5 marks)

The drawing shows three identical cells and two identical lamps joined in a circuit.
T -0

Lamp |

Lamp 2
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(@) Use the correct symbols to draw a circuit diagram for this circuit.

(3)
(o) Each of the cells provides a potential difference (voltage) of 1.5 volts. What is the total
potential difference (voltage) provided by all three cells?
.................................................................................................................... volts
(1)
(c) Complete this sentence by crossing out the two lines in the box that are wrong.
staller that
The current through lamp 2 will be | the same as | the current through lamp 1.
higger than (1)

(Total 5 marks)

A set of Christmas tree lights is made from twenty identical lamps connected in series.

(@) Each lamp is designed to take a current of 0.25 A. The set plugs directly into the 230 V
mains electricity supply.

(i)  Write down the equation that links current, potential difference and resistance.

(1)
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(i)  Calculate the resistance of one of the lamps. Show clearly how you work out your

final answer and give the unit.

RESISIANCE = ...oviiiieee e
(4)
(ili)  What is the total resistance of the set of lights?
Total resistanCe = ...,
(1)
(b) How does the resistance of a filament lamp change as the temperature of the filament
changes?
(1)

(Total 7 marks)
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The drawing shows the circuit used to investigate how the current through a 5 ohm (Q) resistor

changes as the potential difference (voltage) across the resistor changes.

Cell Cell

Switch

Yoltmeter

(a) Draw, in the space below, a circuit diagram of this circuit. Use the correct symbols for each
part of the circuit.

(2)
(o) (i)  Write down the equation that links current, potential difference and resistance.

(1)
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(i)  Calculate the potential difference across the 5 ohm (Q) resistor when the current

through the resistor equals 0.4 A. Show clearly how you work out your final answer.

potential difference = .......cccoociiiii s volts
(2)
(i)  Complete the graph to show how the current through the resistor changes as the
potential difference across the resistor increases from 0 V to 3 V. Assume the resistor
stays at a constant temperature.
1.0
0.8
Currentin
arnperes
0.2
0.0
oo o5 10 L5 20 25 30
Potential difference in walts
(2)
(c) The resistor is replaced by a 3 V filament lamp. The resistance of the lamp increases as the
potential difference across it increases. Why?
(1)

(Total 8 marks)

The diagram shows a 12 volt lighting system. Each lamp has a power of 32 watts.

12V g } Low
voltage
0V G / / y rails
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(i)  Write down the equation that links current, potential difference and power.

(1)

(i)  Calculate the input current to the lighting system. Show clearly how you work out your
answetr.

(2)
(Total 3 marks)

The circuit shown has four identical ammeters.

&
[

E

®

S
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(@) The table gives the current through two of the ammeters.

(i)  Complete the table to show the current through the other two ammeters.

Ammeter | Reading on ammeter in amps

Ao 0.2

As 0.3

(2)

(i) Which one of the following statements is correct. Tick (+) the box next to your
choice.

The resistance of P is more than 20 Q.

The resistance of P is equal to 20 Q.

The resistance of P is less than 20 Q.

Give a reason for your choice.

(2)

(1)
(i)  Calculate the reading on the voltmeter. Show clearly how you work out your answer.

Voltmeter reading = ....oviii i in i
(2)
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(i)  State the potential difference of the power supply.

(1)
(c) A second circuit contains an unknown component labelled X.
LRl
®)
X

As component X is heated, the reading on the ammeter goes up.

What is component X?

Give a reason for your answer.
(2)

(Total 10 marks)
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www.tutorzone.co.uk

Draw lines to join the picture to the correct circuit symbol. The lamp has been done for you.

o

7}

@

Valjiﬂhle iﬁl—
resistor

Diode —EE)—
Resistor —m
Lamp

A family tent is to be fitted with a simple lighting circuit.

i

The diagram shows the first circuit used.

Power supply

(2)
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(i)  Are the lamps connected in series or in parallel?

(i)  This is not a good circuit for using in the tent. Why?

The diagram shows the second circuit used.

Power supply

@

(iii)  Give two reasons why this circuit is better than the first circuit.

&

www.tutorzone.co.uk

(1)

(1)

(2)
(Total 6 marks)

(@) The diagram shows the voltage-current graphs for three different electrical components.

Current .3
in amps
02-
0.17
0.0 T T 1
0 1 2 3
Voltage
in volts
A

Current 0.3

in amps

02-
0.1+
0.0 T T
0 2 3
Voltage
itt volts

Current 0.3

in amps

0.2
0.1
0.0 T : |
0 1 2 3
Voltage

in volts
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Which one of the components A, B or C could be a 3 volt filament lamp? Explain the

reason for your choice.

(3)
(b)  Using the correct symbols draw a circuit diagram to show how a battery, ammeter and
voltmeter can be used to find the resistance of the wire shown.
Thin wire
r - Q
: 3
L ! i
(3)
() When correctly connected to a 9 volt battery the wire has a current of 0.30 amperes flowing
through it.
(i)  Give the equation that links current, resistance and voltage.
(1)
(i)  Calculate the resistance of the wire. Show clearly how you work out your answer and
give the unit.
ReSIStaNCe = .....ooovviiiiiiiieee e
(3)
(i)  When the wire is heated, the current goes down to 0.26 amperes. State how the
resistance of the wire has changed.
(1)

(Total 11 marks)
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The diagram below shows how one type of fuel gauge in a car works. A sliding contact makes
contact with a resistance wire wound in a coil (rheostat). It is connected to a float via a pivot P.

When the petrol level changes the circuit resistance changes. This causes the pointer in the fuel
gauge to move and show how much petrol is in the petrol tank.

fuel tank
+f|oat
id
battery
sliding e \“ Tl
contact pivot P 19y
petrol ignition
rheostat switch
The circuit diagram is shown below.
A
ey,

The petrol gauge is an ammeter. Explain why the reading on the ammeter falls as the
petrol is used.

(Total 3 marks)

Page 25 of 59



17

L . i www.tutorzone.co.uk
The circuit diagram below shows a circuit used to supply electrical energy to the two headlights of

a car.

o

The current through the filament of one car headlight is 3.0 A. The potential difference across
each of the two headlights is 12 V.

(@) Suggest a suitable fuse for the Circuit. ........cccoeiiiiiiiiiieieee,

(1)
(b) Calculate the resistance of the headlight filament when in use.
ANSWEr ...cccovvieieeieeieeeee, w
(2)
(c) Calculate the power supplied to the two headlights of the car.
ANSWEN ..., w
(2)
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(d)  The fully charged car battery can deliver 72 kd of energy at 12 V. How long can the battery

keep the headlights fully on?

(2)
(Total 7 marks)

When a mains lamp is switched on it takes 0.5 seconds for the filament to reach its normal
operating temperature. The way in which the current changes during the first second after
switching on is shown in the sketch graph below. Mains voltage is 240 V.

A
n-4 || |
| b ||
0.3 4 . ——
RRmEm .
=t = =
current
{ﬁ] 0.2 B
0.1
0 — >
0 0.2 0.4 0.6 0.8 1.0
time (s)

(a) Calculate the resistance of the filament whilst the lamp is drawing the maximum current.

©)
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(o) Describe how the resistance of the lamp changes after the current has reached its
maximum value.

(2)

(2)

(2)

(3)

(Total 12 marks)

Some electronic calculators use light emitting diodes (LEDs) to display numbers. Each number
in a display consists of up to seven LEDs. The LEDs are arranged as shown in the diagram
below. The different numbers are formed by switching different LEDs on at the same time. The
LEDs are labelled A to G.

=

B C
D
(I
E F
G |
(G
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A simplified circuit to provide power to the LEDs is shown below.

AI BI CI DI E- F] Gu
| A A
i ‘x‘:*@*i.\@\}@f} Q.ﬁ@\}@\}

(a) Explain why each LED has its own switch.

(2)
(o)  What number is displayed when all switches except E are closed?
(1)
(c)  Which switches would be open if the number 3 is to be displayed?
(1)
(d)  Which of the numbers 0 to 9 draws least current from the battery? Explain your answer.
NUMDBEN ...
EXPIANGATION .o
(2)

(Total 6 marks)
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The circuit diagram below shows a battery connected to a lamp and a switch.

(a) State what happens to the lamp when:
(i)  the switch is open (OFF);

(i)  the switch is closed (ON).

(2)
(b)  When the switch is closed what problem is caused in the circuit?
(1)
(c) Inthe space below draw a circuit diagram to show how the switch should be correctly
connected to the lamp and battery.
(1)

(Total 4 marks)

(@) Complete the sentence below to name the instrument used to measure electrical current.

The instrument used to measure electrical currentis called ..........ccocevevveenereenn...
(1)
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(b) Inthe diagram below each box contains an electrical component or a circuit symbol.

Draw straight lines to link each electrical component to its circuit symbol. The first one has
been done for you.

voltmeter

lamp I I
battery II" ‘:
fuse @

cell m | @

diode m | @

(4)
(Total 5 marks)

A student investigates how the current flowing through a filament lamp changes with the voltage
across it.

She is given a filament lamp and connecting wires.

She decides to use a 15V power supply, a variable resistor, an ammeter, a voltmeter and a
switch.
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(@) Complete the circuit diagram to show how she should set up the circuit.

15W

_ T —

(4)

(b)  The student obtains the following results.

VOLTAGE (V) 0.0 3.0 5.0 7.0 9.0 11.0

CURRENT (A) | 0.0 1.0 1.4 1.7 1.9 2.1

(i)  Plot a graph of current against voltage.

2.5

2.0

1.5

Curent
(&)

1.0

0.5

0 P 4 fi 8 10 12

Violtage (V)
(3)
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(i)  Use your graph to find the current when the voltage is 10V.

Current ...ccccvvveeeennn. A
(1)
(i) Use your answer to (ii) to calculate the resistance of the lamp when the voltage is
10V.
Resistance ................... Q
(2)
() () What happens to the resistance of the lamp as the current through it increases?
(i)  Explain your answer.
(2)

(Total 12 marks)

A bulb heats up when an electric current passes through the filament wire. The current was
measured when different voltages were applied across the filament wire shown in the diagram
below.

w Filarnent wire

(@) (i) Look at the circuit diagram. How was the voltage changed?

(1)
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(i)  Write an equation that shows the relationship between current, potential difference

and resistance.

(1)
(o)  The graph shows how the current through the filament wire changed as the potential
difference across it changed.
Current mec A
i amps o
Fotential difference -
in wolts
(i)  Describe the effect of increasing the potential difference on the current flowing
through the filament wire.
(2)
(i)  Explain this effect in terms of the resistance of the filament wire.
(2)

(Total 6 marks)
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The diagram shows a circuit.

Latap

&
| ©

(z)
\Z/

(@) () Namecomponent X. ......oooiiiiiiiiiiii e
(i)  What does meter Y measure? ......cccccceeeeeeiieeeeeeeeeeeeeeee

(ili)  What does meter Z measure? ........cccceeveeeeeiiieeeeeiieeee e

3)
(b)  Which of the equations shows how current, potential difference and resistance are related?
Tick the box against the correct equation.
current = potential difference x resistance
potential difference = current x resistance
resistance = current x potential difference
(1)

(Total 4 marks)

The current through component X is measured when different voltages are applied across it.

(2) H de supply

)
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(@) Name the component labelled Y in the circuit.

(1)
(b)  What type of meter is Z?
(1)
(c) The table shows the measurements obtained in this experiment.
Voltage in V 0 0.2 0.4 0.6 0.8
Current in mA 0 0 50 100 150
Draw a graph of the measurements.
150
1an
Current
1
50
0
0 0.z 0.4 0.4 0.2
Woltage in 'V
(2)
(d)  Use the shape of the graph to name component X.
(1)

(Total 5 marks)
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The diagram shows the fuel gauge assembly in a car.

The sliding contact touches a coil of wire and moves over it.

The sliding contact and the coil form a variable resistor.

The sliding contact is connected to a float via a pivot.

The fuel gauge indicator is an ammeter.

When the petrol level changes, the resistance of the circuit changes.

This causes the pointer in the fuel gauge indicator to move.

)il {

Fuel tank
[ ] Ammeter L]
E Battery

“'-: J
Sliding ‘h% B4
~ontact P T ~piv
LTI & Pivot 17V

Petrol 1

Variable resistor

www.tutorzone.co.uk

Fuel gauge
indicator
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(@) Use standard symbols to draw a circuit diagram for the fuel gauge assembly.

(3)
(b)  How will the current in the circuit change as the level of petrol in the tank falls?

(2)
(Total 5 marks)
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The diagram shows a simple circuit. Add an ammeter and a voltmeter to the circuit to show

how to measure the current through the fixed resistor and the voltage across it.

M

|

(2)
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(b)  An experiment using a circuit like the one above was set up. The following results were

obtained when the resistance of the variable resistor was decreased.

(i)  Draw a graph of the results below.

Voltage across fixed Current in amps
resistor
in volts

0.50 0.10

0.75 0.15

1.00 0.20

1.25 0.25
0.25
0.20
0.1%

Current
i A
0.10
0.0%
0
0 0.25 0.50 075 1.00 1.25
Voltage in WV
(2)
(i)  Use the graph to find the voltage when the current is 0.05 A.
Voltage =......ccovveviiieeiiieeeeen \"
(1)

(Total 5 marks)

Page 40 of 59



28

www.tutorzone.co.uk

The following specification is taken from the instruction booklet of a combination microwave

oven.

AC voltage 240 V 50 Hz

Power required

Microwave 1.5 kW
Dual (Roast/Bake) 2.8 KW
Dual (Grill) 2.5 kW
Convection 1.35 kW
Grill 2.3 kW

Output power

Microwave 850 W
Convection heater 1350 W
Grill heater 1000 W
Microwave frequency 2450 MHz

What is the current when the oven is being used to cook in the dual (roast/bake)
mode? Show clearly how you work out your answer.

Current = ..o, A
(2)
Calculate the resistance of this combination microwave oven when it is being used in
the dual (roast/bake) mode. Show clearly how you work out your answer and give the
units.
Resistance = .......cccceoeeee.
(3)
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(b) What is the percentage efficiency of the oven when it is working in the microwave mode?

A circuit was set up as shown in the diagram.

&)

)
./

-]

(9

=
TR ()
RS

(2)
(Total 7 marks)
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(@) The table gives the current through three of the ammeters. Complete the table to show the

current through the other two ammeters.

Ammeter Reading on ammeter in
amps
A 0.2
A 0.6
As 0.3
A,
A5
(2)
(b)  The reading on the voltmeter is 12 V.
What is the resistance of R,?
Show your working and include the correct unit.
Resistance = ........cccccoviiieiniiiecciee,
(3)
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In the circuit above, the resistor R, burned out and current stopped flowing in it. There was

no other change to the circuit.

Complete the table below to show the readings on the ammeters after this took place.

Ammeter Reading on ammeter in amps
A 0.2
A, 0.0
Ag
A,
As

(3)
(Total 8 marks)

The circuit contains three identical lamps.

(@)

e
Lamp 1 Latmp 2
S
Lamyp 3

® D

Complete each of the sentences about the circuit, using one of the phrases in the box.

more than less than the same as

() Thecurrentat AiS ..oooooeeieieiie e .the current at B.

(1)
(i)  Thecurrent @t A QS ...oooeeeiiicieiiieee e .the current at D.

(1)
(i)  Thecurrentat Fis ... .the current at E.

(1)
(iv) Thecurrentat Fis ...oooviiiiiiiiiiiiiee e .the current at D.

(1)
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(b)  Inthe circuit, which lamp is brightest?............cccecieennnn

Give a reason for your answer.

(2)
(Total 6 marks)

In a hairdryer circuit there is a heater and a motor. It is important that the motor is always running
when the heater is switched on.

(@) Using the symbols shown below only once each, draw a circuit for a hairdryer.

oo & —

(2)
(b)  Modern hairdryers are described as double insulated.
Explain what this term means.
(2)
() On a modern hairdryer handle it states:
1600 W 230 V 50 Hz
(i) [A] Write an equation which shows the relationship between current, power and
voltage.
(1)
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[B] Calculate the current in the hairdryer when it is on full power.

Show clearly how you get your answer.

Current = ..o A
(2)
(i) [A] Write an equation which shows the relationship between current, resistance and
voltage.
(1)
[B] The resistance of the heater is 20 ohms. Calculate the resistance of the motor.
Show clearly how you get your answer.
Resistance = ............... ohms
(2)

(Total 10 marks)

The diagram shows a type of electric immersion heater in a hot water tank. These hot water
tanks are normally found in airing cupboards.

Hot water
—* qutlet
Iimtnersion \'I.
heater
elements T
Copper tank
covered in
plastic foan
Cold water
mlet —e=me |

Information on the immersion heater states:

230V
10 A
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What is the equation which shows the relationship between power, current and
voltage?

Calculate the power of the heater. Show clearly how you get to your answer and give
the units.

There are three wires in the cable to the immersion heater. Two of the wires are
connected to the immersion heater. The third wire is connected to the copper tank.

Explain the function of this third wire and the fuse in the circuit.

What is the equation which shows the relationship between resistance, current and
voltage?

Calculate the resistance of the heater. Show clearly how you get to your answer and
give the units.

(1)

(2)

(1)

(3)

(1)

(2)

(Total 10 marks)
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The circuit contains two cells, an ammeter and a lamp. The reading on the ammeter is 0.2 A.

CA) Current =024

X

(@) What will be the reading on the ammeters in each of the circuits below?

i — o —

)
Y
X

(i)  Currentis ...cccccoueeenneee. A (i)  Currentis ...cccceveueeene A
(2)
(o)  An ammeter was in a series circuit with two cells and a variable resistor.
The ammeter showed a reading of 0.3 A.
(i)  Draw a circuit diagram for the circuit.
(2)
(i)  What will happen to the reading on the ammeter if the resistance of the variable
resistor is increased?
(1)

(Total 5 marks)
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The diagram shows an electronic circuit.

0

=

Write down the names of the components in the list below.

A
B
C
D

E,Fand G

www.tutorzone.co.uk

)
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(o)  The graph shows how the resistance of component B depends on its temperature.

3[:][:][:] TTTTTTTTTTTTT

l Cotnponent B

Eesistance
{ohims)
200041
"';
k'\
K
]
1000 - .
]
] 20 40 &l 210

Temperature (°C)

Describe, in as much detail as you can, how the resistance of component B changes as
its temperature rises from 0°C to 80°C.

(4)

(c) At what temperature does component B have a resistance of 1000 ohms?

(2)
(Total 11 marks)
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A computer is set up to produce a graph of the current through an electric lamp during the first

few milliseconds after it is switched on.

3 T — T
10 S Sas o H
< HHPR HHHH H
0.5 : Sans S
T :
0 HHHHH ; O
0 1 2 3 4 5 6
Time (ms)
The lamp is modified then tested in the same way.
1.5
_ 1.0
<
g
E
Sos 2
.l
Lamp 0
0 1 2 3 4 5 (4]
Time (ms)

(a) Describe three differences in the way the lamp behaves after it has been modified.

©)
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The current through the modified lamp depends on the total resistance of the filament and

component X.
The smaller this total resistance is, the greater the current.

The following graphs show how the resistance of the lamp filament and component X
change as the lamp heats up to its operating temperature.

lamp filament component X

resistance 5
A
resistance —

f f ! !

room operating room operating
temperature —» temperature —

Use the information shown on the graphs to explain the behaviour of the modified lamp.

(4)
(Total 7 marks)
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Label the parts of the electric circuit below.

I
power supply
CA) o

(a)

Add the missing labels to the diagram.

Low voltage (‘
power supply

Lamp

www.tutorzone.co.uk

(Total 3 marks)

(©)
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(b) Some students use the circuit shown above.

They want to find out how the current through component X changes as they change
the voltage.

The graph shows their results.

N

Current T o
{amps)

0 1 2 3
Voltage (volts)

Describe, as fully as you can, what happens to the current through component X as the
students increase the voltage.

(4)
(Total 7 marks)

Some students want to find out how the current through component X changes with the voltage
they use.

The diagram shows their circuit. The graph shows their results.

X
E Current T
L ® It
CV) D OWer mp?ly Lamp @)

)

0 1 2 3

_®7 Voltage (volts)
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Describe, as fully as you can, what happens to the current through component X as the

students increase the voltage.

(4)
The students want to find out whether component X allows the same current to flow
through it in the opposite direction.
(i)  How should they change the circuit to test this?
(1)
(i) The graph shows the students’ extra results.
What do the extra results tell you?
Current
f__
— +]
Violtage
extra results gl gine_n‘lr results
(1)

(Total 6 marks)
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The diagram shows an electrical circuit.

i
@L A/

(@) Complete the two labels on the diagram.

(o) P and Q are meters.
What is meter P measuring? ......cocuoii i

What is meter Q MeEasUING? ....oooiiiiieiiiee et

A small torch uses a single cell to make the bulb light up.

(a) Label the symbol for a cell and the symbol for a bulb (lamp)

= 4 O O

www.tutorzone.co.uk

(2)

(2)
(Total 4 marks)

(2)
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(o)  The graphs show the voltage across two different types of cell as they transfer the last bit

of their stored energy through the torch bulb.

1.5 |

SRR ordinary cel
Woltage 1.0 AT
(walts) HHHT e
05 nicad cell T
i
0 I I =
a 10 20 30 40 50 &l 7

Time {seconds)

Describe the differences that the graphs show between the two types of cell.

(3)
() The diagram shows how bright the torch bulb is for different voltages.
Voltaze 14 { BRIGHT
(wolts) 15 |
1.0 DIM
0.8 ——
o 1111177
0.4 4 /Mo light
Y1
0
From the point when the voltage of each cell starts to fall, how long will the bulb stay lit:
(i)  with the ordinary cell?
(i)  with the nicad cell?
(4)

(Total 9 marks)
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A small torch uses a single cell to make the bulb light up.

(@) The graphs show the voltage across two different types of cell as they transfer the last bit
of their stored energy through the torch bulb.

1.5 |

II TTTTTTRTTITTTT
—_ ordinary cel
Voltage 1.0 - E
{wolts) I -Ei""iLL.._
05 nicad cell Hme
T r—
0 HHH ——
a 10 20 30 40 50 &l 70

Time (seconds)

Describe the differences that the graphs show between the two types of cell.

(3)
(b)  The diagram shows how bright the torch bulb is for different voltages.
Voltaze 14 { BRIGHT
{wolts) {7
1.0 DIM
0.8 ——
os{//]]]]
0.4 4 /Mo light
Y1
0
From the point when the voltage of each cell starts to fall, how long will the bulb stay lit:
(i)  with the ordinary cell?
(i)  with the nicad cell?
4)
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() When the voltage across the bulb falls to half, the current through the bulb falls by

less than half. Why is this?

(3)
(Total 10 marks)
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