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1 An information plate gives data about an electrical appliance. 

The information plate below is from a circular saw.

© Getty Images

(a) (i) The voltage section has been scratched off.

Use the data on the plate to calculate the voltage used by the saw.

You are advised to show your working out.

Voltage =  V [3]
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(ii) The information plate mentions 50 Hz. This refers to the frequency of the
alternating current supply to the saw.

Explain what is meant by alternating current.
Give the name of a piece of laboratory apparatus that could be used to
display it.

[3]

(iii) Give one source of alternating current (a.c.) and one source of direct
current (d.c.).

a.c.

d.c. [2]

(b) (i) Electricity costs 20 p per unit.

Use data from the information plate to calculate the cost of using the saw for 
30 minutes.

Give your answer to one decimal place.

You are advised to show your working out.

Cost  p [5]
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Electricity companies charge for each unit of electricity used by the consumer.

(ii) Give another name for a unit of electricity.

 [1]

(iii) What is a unit of electricity a measure of? Tick the appropriate box below.

Power

Energy

Time [1]

The circular saw has a fuse fitted to protect the user in case of a fault.

(c) Complete the sentence below to describe how the fuse works.

When the current is too         , the fuse  and 

creates a         in the circuit. [3]
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2 White light can be split into different colours. Describe below how you can split white 
light in a school science laboratory. 

In this question you will be assessed on the quality of your written 
communication skills including the use of specialist scientific terms.

Your answer should include:

the name of the process;

the apparatus used to split the light;

the name of the colours produced in order beginning with red;

why the colours are refracted by different amounts;

which colour is refracted most and why.

[6]
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3 There are eight planets in our solar system as shown.

Diagram not to scaleDiagram not to scale

Sun

A B

(a) (i) What is the name of planet A?
[1]

(ii) What is the name of planet B?
[1]

(iii) On the diagram draw a circle around all of the rocky planets. [1]

(b) What are the two main elements that make up a star like our Sun and what is
the name of the process that produces the star’s energy?

[3]
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(c) Describe briefly how a star is formed.

[3]
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4 Lenses are used to produce images.

(a) What type of lens is shown above?

 [1]

(b) (i) The diagram shows an object O placed 4 cm from a lens of focal
length 2 cm. 
Points F represent the focal points.
Complete the diagram below to show how the image of O is formed.

Include the following:

 two rays from the top of the object;
 arrows to show the directions of the rays;
 the image produced. [4]

O F F
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(ii) State three properties of the image.

1.

2.

3. [3]
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5 (a) Two plane mirrors are arranged as shown.

A ray of light is incident on mirror A.

Diagram not to scale

30
130

Mirror A

Mirror B

(i) State the angle of reflection at mirror A.

Angle of reflection =  ° [1]

(ii) Draw the reflected ray at mirror A until it strikes mirror B.

Draw the normal at the point of incidence at mirror B.

Calculate the angle of incidence at mirror B.

Angle of incidence = ° [3]
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(b) When light passes from one medium to another it can change direction.

Complete the diagrams below.

(i) Draw the refracted ray in glass.

air

glass

air

water

glass

air

[2]

(ii) Draw the incident ray in the water.

air

glass

air

water

glass

air

[2]

(iii) Continue the ray into the glass.

air

glass

air

water

glass

air

[1]

(iv) State the angle of incidence in diagram (iii) above.

Angle of incidence =  ° [1]
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6 A student wants to find how the current through a piece of resistance wire depends 
on the voltage across it. 

She uses the following components.

battery   variable resistor   ammeter   voltmeter

She will obtain a number of readings of voltage and current to allow a graph to 
be plotted.

She draws the circuit below.

resistance wire

V

A

(a) (i) Which of the components listed has an incorrect symbol?

Component  [1]

(ii) Which component in the diagram above allows the student to obtain a range
of readings?

Component  [1]

(iii) The student wants to ensure that the temperature of the wire remains
constant.

What additional component would allow her to do this?

Component [1]
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(b) (i) The student now replaces the piece of resistance wire with a filament lamp
and carries out the same investigation.

She records one pair of values as shown:

Voltage = 1.5 V, Current = 30 mA

Calculate the resistance for this pair of values.

You are advised to show your working out.

Resistance = Ω [4]
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(ii) She plots a V–I characteristic graph for the filament lamp.
Which of the following, A, B or C, would she obtain?

BA C

Vo
lta

ge

Current
Vo

lta
ge

Vo
lta

ge

Current Current

Graph  [1]

(c) The student also decides that she could use her results to plot a graph of
resistance against current.
Sketch the graph she should expect.

R
es

is
ta

nc
e

 0
 0

Current

[2]
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7 (a) (i) A 6 Ω and 3 Ω resistor are connected in parallel as shown. 

Calculate their combined resistance.

You are advised to show your working out.

6

3

4P

B

C

Q

6  

3

Resistance = Ω [3]

These two resistors are then connected as shown below.

6

3

4P

B

C

Q

6 

3
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  (ii) Complete the table below to show the resistance between P and Q for the 
different switch positions.

Switch
Resistance 

between  
P and Q / ΩΩ

B C

closed open

closed closed

open closed
[3]

  (iii) When both switches are closed a current of 0.6 A flows from P to Q. 

   Give the currents flowing in the 6 Ω and 3 Ω resistors.

Current in 6 Ω resistor =         A

Current in 3 Ω resistor =         A [2]
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(b) During a lightning flash a very large current flows briefly.

© Getty Images

The average current of a lightning flash is 30 000 A and it lasts for 
0.0005 seconds. 
Calculate how much charge flows.

Include the unit with your answer.

You are advised to show your working out.

Charge = [4]
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8 (a) (i) Many scientists believe that the universe began with a Big Bang.

 How many years ago is the Big Bang believed to have occurred?

 years [1]

(ii) The Big Bang set in motion a number of events which led to the formation of
the universe.
These events are listed below but not in the correct order.

1. Neutrons and protons are formed

2. The universe expands rapidly and cools

3. The temperature drops sufficiently to allow electrons to
combine with neutrons and protons to form atoms of hydrogen

4. Expansion and cooling allow nuclei to form

Place numbers in the boxes below to show the order in which the events 
occurred.

Occurred first Occurred last

[3]

(b) One piece of evidence for the Big Bang is provided by what is known as red shift.

Complete the sentence below to show how red shift supports the Big Bang
model.

 from other  is shifted to the 

red end of the spectrum and this can be explained by 

  space           . [3]

THIS IS THE END OF THE QUESTION PAPER
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