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EQUATIONS

efficiency = useful energy output
total energy input

energy = mass × specific heat capacity × temperature change

energy = mass × specific latent heat

fuel energy input = waste energy output + electrical energy output

power = voltage × current

energy supplied = power × time

kilowatt hours = power (kW) × time (h)

wave speed = frequency × wavelength
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Answer all the questions.

Section A - Module B1

1 Jane wears glasses.

 This is because she is short-sighted.

 Jane reads an article in a newspaper.

 It describes a new operation to cure short-sight.

retina

A new cure for short-sight

iris

cornea

1. This part
of the eye
is broken
up into
pieces and
removed.

2. A new
replacement
part is put in.

optic nerve

 (a) Several parts of the eye are labelled in the diagram.

  Describe the function of the following two parts.

  (i) The function of the cornea is  ...........................................................................................

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

  (ii) The function of the iris is  .................................................................................................

 .........................................................................................................................................  .
[2]
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 (b) Why is the lens replaced in people who are short-sighted?

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

 (c) Write down one other type of surgery that Jane could have to cure her short-sight.

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

 (d) Other people may be red-green colour blind.

  What is the cause of this?

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

[Total: 5]
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2 An article appeared in the newspaper about a new type of drug.

A New Type of Contraceptive

A skin patch has been developed as a contraceptive.

It contains a mixture of two female sex hormones.

The patch is worn on the arm. It slowly releases the hormones through the skin 
and into the bloodstream. 

Each patch lasts for a week.

The patch was tested on animals before women were allowed to use it.

 (a) The patch contains oestrogen, a female sex hormone.

  (i) Oestrogen controls the female secondary sexual characteristics.

   Write down one of these characteristics.

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

  (ii) The patch also contains another female hormone.

   Suggest which hormone this is.

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

 (b) These two hormones working together can prevent a woman becoming pregnant.

  Explain how. 

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

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

 (c) The patch was used on animals before it was allowed to be used on women.

  Suggest why some people may object to using animals in this way.

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

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

[Total: 5]
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3 A scientist measured the blood pressure and height of a large number of 9-year-old children.

 He plotted the children’s diastolic pressure against their height on a graph.

100

80

60

diastolic
blood

pressure
in mm of Hg

40
120 130

X

140

height in cm

150 160

 (a) Child X has a blood pressure of 120 / 80. 

  What does this represent?

  Put a tick (✓) in the box next to the correct answer.

a diastolic pressure of 120 and a height of 80

a diastolic pressure of 120 and a systolic pressure of 80

a systolic pressure of 120 and a diastolic pressure of 80

a systolic pressure of 120 and a height of 80

[1]

 (b) Look at the graph. 

  What does the graph show about the way diastolic blood pressure varies with height?

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

 ...............................................................................................................................................[1]
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 (c) The scientist looks at all the children that are 135 cm tall.

  He plots their diastolic blood pressure against their weight.

  Suggest what pattern the scientist might find.

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

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

 (d) Low blood pressure and high blood pressure may have different effects on the body.

  Write down one effect of each.

Low blood pressure may lead to  .............................................................................................  .

High blood pressure may lead to  ............................................................................................  .
[2]

[Total: 5]
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4 This question is about drugs.

 Examples of different drugs are shown below.

alcohol nicotine LSD

anabolic steroids ecstasy

 (a) Write down one drug from the diagram that is hallucinogenic.

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

 (b) LSD is described as a Class A drug and anabolic steroids as Class C drugs.

  Explain why drugs are put in different classes.

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

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

 (c) Alcohol is a depressant.

  Explain how depressants affect the working of the nervous system.

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

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

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

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

[Total: 5]
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Section B - Module C1

5 Rachel and Paul are investigating some fuels.

 (a) Look at the diagram. It shows the apparatus they use.

copper can

spirit burner

thermometer

100g water

liquid fuel

  They burn 1.5 g of fuel each time.

  Look at their table of results.

fuel starting temperature
of water in °C

final temperature
of water in °C

temperature change
in °C

paraffin 20 45 25

petrol 20 40 20

ethanol 18 45 27

propanol 15 45 30

  (i) Burning fuels is an exothermic reaction.

   What is meant by an exothermic reaction?

 .......................................................................................................................................[1]
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  (ii) Calculate the energy given out when 1.5 g of petrol burns and heats 100 g of water.
   (Specific heat capacity of water is 4.2 J / g °C.)

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

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

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

   answer …………………….. J   [2]

 (b) Look at the equation. It shows what happens when methane burns.

H

CH

H

H C

O

O

+ + O

H H

O

H H

O O

O O

  During this reaction, bonds are broken and new bonds are made.

  Complete the sentences.

Breaking bonds is an  .................................................................................................  process.

When new bonds are made, energy is  ...................................................................................  .
[2]

[Total: 5]
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6 Nick is cooking an egg.

 He chooses to fry the egg.

 (a) Frying an egg is a chemical change.

  Explain why.

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

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

 (b) Write down two reasons why some foods need to be cooked before they are eaten.

1  ................................................................................................................................................

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

 (c) Eggs are a good source of protein.

  Explain the changes that happen to an egg when it is cooked.

  Your answer should include

    • what happens to the protein molecules

    • the name of the process that changes the protein molecules.

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

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

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

[Total: 5]
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7 This question is about crude oil and its fractions.

 (a) Look at the table. It shows the percentages of some fractions made from crude oil.

  It also shows the percentages needed.

fraction amount made (%)
(supply)

amount needed (%)
(demand)

gases   5 10

petrol 10 25

naphtha   5   3

paraffin 15 10

gas oil   5   5

fuel oil 40 30

  (i) The supply of one fraction exactly matches the demand for it.

   Which fraction?

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

  (ii) There is not enough petrol made to meet the demand for it.

   Explain how an oil refinery solves this problem.

   Use the information in the table to help you.

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

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

 .......................................................................................................................................[2]
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 (b) Lesley and Emily investigate what happens when liquid paraffin is heated.

  Look at the diagram. It shows the apparatus they use.

heat heat

broken porcelainmineral wool
soaked in liquid paraffin

water

petrol

gas Y

  The experiment changes large hydrocarbon molecules into smaller, more useful molecules.

  What is the name of gas Y?

   Choose from:
carbon dioxide

ethene

oxygen

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

[Total: 4]
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8 Look at the six formulae.

H

NaCl

CH C

H

H

H

H Ca(OH)2

C

H

H

H

Cl

C NaHCO3

C

H

H

H

H

C

 Answer the questions.

 Choose all your answers from the six formulae above.

 Each formula can be used once, more than once or not at all.

 (a) Write down the formula that is made up of 5 atoms.

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

 (b) Write down the formula of ethene.

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

[Total: 2]
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9 This question is about polymers.

 (a) PVC is a polymer used to cover copper when electrical wires are made.

PVC

copper

  One property of PVC, which makes it useful for covering electrical wires, is that it lasts a long 
time.

  Write about other properties of PVC which make it useful for covering electrical wires.

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

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

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

 (b) Disposing of waste plastics can sometimes cause problems.

  Waste plastics can be disposed of in landfill sites or by burning them.

  Write about the problems caused by these methods of disposal.

One problem with landfill sites is  ..............................................................................................

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

One problem with burning waste plastics is  ..............................................................................

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

[Total: 4]
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Section C - Module P1

10 This question is about temperature and energy transfer.

 (a) John takes a packet of frozen peas out of his freezer.  

  The peas are covered in ice.

  He measures the temperature of the peas every few minutes for an hour.

  Look at the graph of his results.

0

10

temperature
in °C

20

-20

-10

10 20 30 40 50 60

time in minutes

  The temperature does not change between 20 minutes and 40 minutes.

  Explain why.

In your answer you should state

    • what is happening inside the packet of peas

 • why the temperature does not change.

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

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

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

 ...............................................................................................................................................[2]
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 (b) After 40 minutes, the temperature of the bag of peas goes up slowly.

  This is because water has a high specific heat capacity.

  Complete the sentence below.

The specific heat capacity is the amount of energy needed to  .................................................

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

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

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

 (c) Look at the table.

  It shows the masses and specific heat capacities of different objects.

object mass
in kg

specific heat capacity
in J / kg °C

A 1.0 4200

B 2.0   800

C 0.5 6000

D 3.0 1200

  The different objects are all at the same high temperature.

  Which object stores the most heat energy?

  Choose from:     A     B     C     D

  answer …………………………………..... [1]

[Total: 5]

[Turn over
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11 (a) In the past, people carried messages on foot or on horseback.

  It took a long time for the message to get to where it was going.

  It is better to use light for sending messages.

  We cannot hear messages sent using light.

  When light is used to send a message, a code is needed.

  Write down the name of the code that uses flashes of light.

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

 (b) A laser produces a beam of red light.

  All the waves have the same frequency.

  The red light has a speed of 3 × 108 (300 000 000) m / s in a vacuum.

  The wavelength of red light is 6 × 10–7 m (0.0000006 m).

  (i) Calculate the frequency of red light.

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

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

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

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

answer  ..................................................................................................................  Hz   [3]

  (ii) In a laser beam, all the waves are in phase with each other.  

   Explain what ‘in phase’ means.

   You may use a diagram in your answer.

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

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

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

[Total: 6]
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12 (a) Earthquakes produce shock waves.

  The waves produced by earthquakes can travel inside the Earth.

  They are called seismic waves.

  There are two sorts of seismic waves: p-waves and s-waves.

  Look at the table.

  It compares p-waves and s-waves.

  Complete the table.

feature of wave p-waves s-waves

speed faster slower

travel through solids and liquids

type

[3]

 (b) There is a layer of ozone around the Earth.

  This protects the Earth from some damaging ultraviolet rays.

  Environmental pollution is causing holes in the ozone layer.

  Which main pollutant is causing these holes?

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

[Total: 4]

[Turn over
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13 (a) Infrared radiation can be used to cook food.

  Infrared radiation cannot penetrate food.

  The centre of the food still gets hot.

  Explain how.

  In your answer describe

   • what happens to the infrared radiation

   • how the energy gets to the centre of the food.

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

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

 ...............................................................................................................................................[2]
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 (b) Alan has a vacuum (Thermos) flask.

  Look at the diagram.

vacuum between glass walls

silvered glass walls

  The flask can be used to keep hot liquids hot.

  Write about how the labelled parts of the flask help to keep liquids hot.
  In your answer include the:

   • method of heat transfer involved
   • why the heat transfer is reduced.

  (i) the silvered glass walls

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

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

  (ii) the vacuum between the walls

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

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

[Total: 5] 

END OF QUESTION PAPER
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