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EQUATIONS

energy = mass × specific heat capacity × temperature change

energy = mass × specific latent heat

efficiency = useful energy output (× 100%)
total energy input

wave speed = frequency × wavelength

power = voltage × current

energy supplied = power × time

average speed = distance
time

distance = average speed × time

s = (u + v)
2

 × t

acceleration = change in speed
time taken

force = mass × acceleration

weight = mass × gravitational field strength

work done = force × distance

power = work done
time

power = force × speed

KE = 
1
2

mv2

momentum = mass × velocity

force = change in momentum
time

GPE = mgh

mgh = 
1
2

mv2

resistance = voltage
current
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Answer all the questions.

Section A – Module B1

1 The number of people with heart disease in the UK is increasing.

 Doctors give advice to their patients on how to reduce the risk of developing heart disease.

 One piece of advice is to eat a balanced diet without too much salt or saturated fat.

 (a) What advice, other than diet, should doctors give about how to reduce the risk of heart 
disease?

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (b) Some diets lead to a build up of cholesterol in the blood.

  Drugs can be used to lower cholesterol levels.

  New drugs have to be tested before they are used.

  Why do new drugs need to be tested?

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 4]
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2 The diagram shows a section through human skin.

nerve endings

fat layer

 (a) Sam has fallen over and damaged the skin on her knee.

  (i) Sam’s mum tells her that she should put a plaster over the damaged skin until a scab 
forms.

   Suggest why Sam should do this.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (ii) Sam now has a scab. New skin is growing under the scab.

   Which food type is most important for growing new skin?

   Put a ring  around the best answer. 

    carbohydrate               fibre               minerals               protein [1]
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 (b) Fat in skin helps to maintain normal body temperature by reducing heat loss.

  (i) What is normal body temperature?

   ............................. °C [1]

  (ii) If the body is in danger of getting too hot, heat loss from the skin can be increased.

   Write down one way heat loss can be increased.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 (c) The skin is also a sense organ.

  Write down one thing that the skin can sense.

 .............................................................................................................................................. [1]

[Total: 6]
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3 (a) Julia and Jane are identical twins. This means they came from the same fertilised egg.

 Julia Jane

  Look at the pictures.

  Julia and Jane have the same coloured eyes and are the same height.

  Identify the differences between Julia and Jane.

  Explain why some of their features are the same but some are different.

   The quality of written communication will be assessed in your answer to this question.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]
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 (b) Julia and Jane have a brother called James.

  How is the sex of girls and boys determined?

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 8]
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4 The table shows information about the alcohol in different brands of beer.

brand volume of beer in can or 
bottle
in ml

units of alcohol in can or 
bottle

A 440 1.8

B 330 1.6

C 440 1.5

D 275 1.0

E 330 1.7

 1 unit = 10 ml of pure alcohol

 1 unit is also the amount of alcohol that the average adult can drink and remove from their blood in 
one hour.

 (a) How many ml of alcohol are in one can of brand A?

  answer .................................... ml [1]

 (b) (i) If an average adult drinks one can of brand C, how many minutes will it take to remove 
all the alcohol from the blood?

   answer .................................... min [1]

  (ii) Billy drinks a can of brand C.

   It takes 120 minutes for all the alcohol to be removed from his blood.

   This is different from the time it takes an average adult.

   Explain why it is different.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]
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 (c) Billy drinks 100 ml of each brand on different days, one brand per day.

  Which brand will take longest to be removed from his blood?

  You must show your working.

  answer .................................... [2]

 (d) Billy should not drive a car while there is alcohol in his blood.

  Explain why.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 7]
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Section B – Module C1

5 Look at the displayed formulas of some carbon compounds.

B

C

H

H

H

H

HH C

C

C

H

H

H

H

H C

H

H

C H

D

C

H

H

H O H

A

C

H

H

H

H

C

 (a) Which displayed formula contains a total of 8 atoms?

  Choose from A, B, C or D.

  answer .................................... [1]

 (b) Which compound is not a hydrocarbon?

  Explain your answer.

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (c) Which compound will decolourise bromine water?

  Choose from A, B, C or D.

  answer .................................... [1]

 (d) Compound A is ethene.

  What is the name of the polymer that is made from ethene?

 .............................................................................................................................................. [1]

  (e) What is the molecular formula of compound C?

 .............................................................................................................................................. [1]

[Total: 6]
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6 Look at the table. It shows some information about polymers.

polymer melting point 
in °C

solubility in 
water

solubility in 
petrol

is it 
biodegradable?

A   80 slightly soluble insoluble yes

B   90 slightly soluble soluble no

C 120 insoluble insoluble yes

D   95 insoluble soluble no

 (a) Which polymer is suitable for making a container to hold boiling water?

  Choose from A, B, C or D.

  answer .................................... [1]

 (b) Which polymer should be used to make a litter bin for use in a park?

  Explain your answer.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (c) Waste polymers need to be disposed of.

  Write down one way that local councils dispose of waste polymers.

 .............................................................................................................................................. [1]

[Total: 4]
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7 Oil refineries separate crude oil into useful fractions.

 They do this by fractional distillation.

 The bar chart shows the amount of some fractions made from 100 tonnes of crude oil.

 It also shows the amount of these fractions needed for everyday uses.

gases

amount
in

tonnes

0

10

20

30

40

petrol naphtha

fractions made from crude oil

paraffin gas oil fuel oil

amount
made

amount
needed

key
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 (a) Look at the bars for petrol and fuel oil.

  What problems does this give the manager of an oil refinery?

  Describe in detail how these problems are overcome.

   The quality of written communication will be assessed in your answer to this question.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]

 (b) Crude oil needs to be transported to oil refineries using oil tankers.

  Sometimes oil spillages happen.

  Write about some of the problems caused by spilling crude oil into the sea.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 8]
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8 Look at the table. It shows information about some fuels.

fuel
energy value 
in kilojoules 

per kg
availability

cost in 
£ per 

kg

state at 
room 

temperature

estimated 
years of 
supply 

left

pollution

A 4800 good 1.30 liquid 20

makes carbon 
dioxide and 
some sulfur 

dioxide

B 4960 limited 0.80 liquid 12
makes carbon 

dioxide

C 8950 good 0.33 solid 50

makes carbon 
dioxide and large 
amounts of sulfur 

dioxide

D 3700 good 1.30 gas 8
makes carbon 

dioxide

 (a) Fuel A is best for powering a car.

  Explain why.

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (b) A new power station plans to use fuel C.

  Explain the advantages and disadvantages of this choice.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (c) The table lists some factors to be considered when choosing a fuel.

  Write down one other factor to be considered when choosing a fuel.

 .............................................................................................................................................. [1]

 (d) Fuel C makes large amounts of sulfur dioxide.

  How is sulfur dioxide made when fuel C burns?

 .............................................................................................................................................. [1]

[Total: 7]
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Section C – Module P1

9 This question is about waves.

 (a) Look at the diagram of a wave.

displacement

time

Y

X

  (i) Write down the name of the feature labelled X.

 ...................................................................................................................................... [1]

  (ii) Write down the name of the feature labelled Y.

 ...................................................................................................................................... [1]
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 (b) Zeta drops a ball into a pond.

  She notices that the ball causes ripples 8 cm apart.

  The ball moves up and down on the water with a frequency of 2 Hz.

8 cm

pond

ripples

  Calculate the speed that the wave moves over the water.

 ...................................................................................................................................................

 ...................................................................................................................................................

  answer .................................... cm/s [2]
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 (c) Zeta drops the ball into different parts of the pond.

  These parts have different depths.

  Look at the graph of her results.

0
0

5

10

15

20

20 40 60 80 100 120
depth in cm

speed of
waves

in cm / s

  Complete the sentence using information from the graph.

  When the pond gets ................................. the speed of the waves ................................. [1]

[Total: 5]
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10 This question is about heat energy.

 (a) Look at the table.

  It shows the temperature of some objects.

object temperature of object 
in °C

boiling water 100

cooker hot plate 600

cup of tea 80

filament of light bulb 1200

  Each hot object is in a room at 20°C, where they are allowed to cool down.

  When they cool, the filament of the light bulb cools at the highest rate.

  Explain why.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (b) To make the tea Tom boiled some water in a kettle.

  The kettle used 320 000 J of energy.

  It took 80 000 J to boil the water to make his tea.

  The rest of the energy was wasted.

  (i) Calculate the efficiency of this method of making a cup of tea.

 ...........................................................................................................................................

 ...........................................................................................................................................

efficiency .................................................. [2]

  (ii) Suggest how he could improve the efficiency of this method.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

[Total: 4]
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11 Vicky finds that the energy bills for her house are high.

 She investigates ways of reducing them.

 She expects that double glazing her windows will reduce the energy loss by 50%.

 After fitting the double glazing she finds that the energy loss has not reduced by 50%.

 Describe and explain how she could further reduce her energy loss and explain why the energy 
loss has not halved.

  The quality of written communication will be assessed in your answer to this question.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [6]

[Total: 6]
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12 (a) Many telephone companies use optical fibres to carry signals over large distances.

  Look at the enlarged diagram of an optical fibre.

  Continue the ray to show its path along the fibre from one end to the other. [2]

 (b) Lasers produce a narrow intense beam of light.

  Write down one use of a laser.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (c) Some people think the use of mobile phones is safe.

  Others think mobile phones may be harmful to health.

  Write about one of the possible health risks from using mobile phones and suggest how this 
risk can be reduced.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 5]
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13 Sunbathing can be harmful.

 Its effects can be reduced by using sun cream.

 (a) Look at the information about sun creams.

type of sun cream time to stay in sun without burning

A no sun cream 15 minutes

B supersun 2 hours

C alltan 1 hour 15 minutes

D noburn 45 minutes

E catan 3 hours

  Which type of sun cream has the highest sun protection factor (SPF)?

  Choose from      A         B         C         D         E

  answer .................................... [1]

 (b) Exposure to sunlight produces a suntan and can cause sunburn.

  Write down one other effect exposure to sunlight can cause.

 .............................................................................................................................................. [1]

 (c) Which type of electromagnetic radiation causes sunburn?

 .............................................................................................................................................. [1]

[Total: 3]
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14 Will and his friends go on a school trip. They each take a packed lunch from the school fridge.

 Each lunch is wrapped in a different material as shown in the table.

name wrapping material

Will white paper bag

Rose brown paper bag

Paul clear polythene bag

Olivia silver cooking foil

 They leave their lunches in the sun.

 Whose lunch will be the coolest when they come back to eat it?

 Explain your answer.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [2]

[Total: 2]

END OF QUESTION PAPER
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