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answer.
• Answer all the questions.
• Do not write in the bar codes.
• Do not write outside the box bordering each page.
• Write your answer to each question in the space provided.
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• The number of marks for each question is given in brackets [  ] at the 
end of each question or part question.

• The total number of marks for this paper is 60.
• A list of physics equations is printed on page two.
• The Periodic Table is printed on the back page.
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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

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

wave speed = frequency × wavelength
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Answer all the questions.

Section A – Module B1

1 Claudia had a motor-cycle accident and had to have one of her arms removed.

 This arm has been replaced by an artificial arm.

 Scientists have managed to reconnect Claudia’s nerves to the artificial arm.

 Claudia can now control the movement of her artificial arm by thinking about it.

 (a) The nerves in Claudia’s healthy arm contain different types of nerve cells (neurones).

  Look at the list of neurones.

motor neurone

relay neurone

sensory neurone

  Put a ring  around the type of neurone that takes signals to Claudia’s muscles. [1]

 (b) Claudia touches a hot object with her artificial arm.

  She does not automatically move her arm away.

  Suggest why.

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

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

[Total: 2]
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2 This article appeared in a recent newspaper.

Did some mammoths have blond hair?

Scientists have managed to extract DNA from the cells of a mammoth that 
has been dead for 43 000 years.

They have discovered a gene that codes for a protein. 

This protein affects hair colour in humans and other animals. 

The mammoth had two versions of the gene. 

One was dominant and would make the hair dark. The other was recessive 
and would make the hair blond coloured.

 (a) Write down words from the passage that mean the same as the following sentences.

  (i) The name given to a region of code on a chromosome.    …………………… [1]

  (ii) A chemical that is made up of amino acids.   …………………… [1]

 (b) Using your biological knowledge, finish the following sentences about the mammoth.

The dominant and recessive versions of the gene are called ………………………………… .

A mammoth with a dominant and a recessive version of the gene is said to be 

………………………………… for this gene.

This means that its hair colour would have been ………………………………… . [3]

[Total: 5]
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3 Contraceptive pills can be taken by women to prevent pregnancy.
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 (a) Write down the name of one hormone that is usually in female contraceptive pills.

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

 (b) A new method of contraception is being produced by scientists.

  It is given to men and stops the production of sperm. 

  The men are given an injection.

  This makes the man’s body produce antibodies.

  The antibodies attack proteins needed for sperm production. 

  Why will these antibodies attack only proteins that are needed for sperm production?

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

 (c) New treatments can be tested on animals before they are given to humans.

  (i) Suggest why new treatments are sometimes tested on animals.

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

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

  (ii) Write down one other way that treatments can be tested before human use without 
using live animals.

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

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

[Total: 4]
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4 This newspaper article gives some information about a new drug.

A New Drug – The Fat Controller?
A new drug has just been developed that might help people lose 
weight.

Experts say that about 10 million people in Britain are obese. This 
means they have a Body Mass Index (BMI) of over 30.

The drug works by stopping neurotransmitters passing messages 
between neurones in the brain. This stops people feeling hungry.

Scientists also believe that the drug can help people give up smoking 
and help people with diabetes.

 (a) The scientists think that the drug works because its molecules are similar in shape to the 
neurotransmitter molecule.

  Suggest why this stops the passing of messages.

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

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

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

 (b) The new drug may help people to give up smoking.

  Why is it so hard for people to give up smoking?

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

 .............................................................................................................................................. [1]
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 (c) Barry thinks he might be obese.

  Barry’s body mass is 100 kg and his height is 1.7 metres.

  Use this formula to work out if Barry is obese.

  BMI = mass in kg / (height in m)2 

  BMI =  ……………………

  Is Barry obese? ……………………

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

[Total: 5]
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5 The graph shows some information about how survival rates for different cancers have changed 
from 1975 to 1997.
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 (a) A doctor used the graph to give some information about cancer treatment.

  Finish the sentences in the box.

The type of cancer that had the highest survival rate in 

1980 was ……………………………

The greatest improvement in survival rates over the 22 year 

period is in …………………………… cancer.

[2]

 (b) Tumours in the lungs can be either malignant or benign.

  How do malignant tumours differ from benign tumours?

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

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

[Total: 4]
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Section B – Module C1

6 Crude oil is a fossil fuel.

 Crude oil is separated at an oil refinery into useful fractions.

 This is done by fractional distillation.

 Look at the diagram. It shows a fractionating column.

hot
crude oil

under pressure

 (a) Place an X on the diagram to show the hottest part of the fractionating column.   [1]

 (b) Complete the sentences to explain how fractional distillation works.

  Choose from the list.

flammability               boiling temperature               reactivity

stronger               the same as               weaker

  The forces between molecules are called intermolecular forces. During boiling, these forces

become weaker.

  Intermolecular forces between large hydrocarbon molecules are  

  ……………………………………… than those between small hydrocarbon molecules.

  Hydrocarbons with large molecules have a higher ………………………………………

  than those of small molecules.  [2] 

 (c) Some fractions from crude oil are cracked.

  Cracking changes large alkane molecules into smaller alkane and alkene molecules.

  Why is cracking used?

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

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

[Total: 4]
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7 This question is about cooking and foods.

 Look at the pictures of some foods.

apple carrot

chicken fish

bread

butter

 (a) Write down the name of one food that contains a lot of carbohydrate.

  Choose from the foods in the pictures.

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

 (b) Write down the name of one food that contains a lot of protein.

  Choose from the foods in the pictures.

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

 (c) Write about why we often cook fish before eating it.

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

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

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

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

[Total: 4]
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8 This question is about compounds that contain carbon.

 Look at the displayed formulae.
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 (a) Which compound is an alkene?

  Choose from A, B, C, D, E or F.

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

 (b) Which compound is a polymer?

  Choose from A, B, C, D, E or F.

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

 (c) Which compound is an alkane?

  Choose from A, B, C, D, E or F.

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

 (d) The molecular formula for compound D is C2H4.

  Write down the molecular formula for compound A.

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

[Total: 4]
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9 Callum is using a Bunsen burner.

chimney

collar

methanebase

air hole

 He has the air hole open. 

 There is a blue flame.

 In the flame the methane reacts with oxygen as shown in this word equation.

methane  +  oxygen     carbon dioxide  +  water

 (a) During complete combustion, methane, CH4, reacts with oxygen, O2.

  Carbon dioxide and water are made.

  Write a balanced symbol equation for this reaction.

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

 (b) Callum closes the air hole of the Bunsen burner.

  Incomplete combustion happens. 

  The flame changes colour from blue to yellow.

  One disadvantage of incomplete combustion is that less heat is released.

  Write about other disadvantages of incomplete combustion.

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

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

 .............................................................................................................................................. [2]
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 (c) Ethene can be used as a fuel.

  Look at the diagram. It shows the displayed formula of ethene.

H

H

H

H

C

ethene

C

  Ethene is an unsaturated hydrocarbon.

  Explain why ethene is unsaturated.

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

[Total: 5]
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10 David and Ryan investigate three fuels.

 They want to find out which fuel gives off most energy.

 They burn each fuel separately.

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

copper can

spirit burner

thermometer

100 g water

liquid fuel

 Look at the table. 

 It shows the results for burning 2 g of ethanol and heating 100 g of water.

 

fuel temperature at start
in °C

temperature at end
in °C

ethanol 18 48

 Calculate the amount of heat transferred. (Specific heat capacity of water is 4.2 J/g °C)

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

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

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

 answer ………………………… J [3]

[Total: 3]
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Section C – Module P1

11 This question is about heat energy.

 Rajvir wants to investigate how things heat up.

 He uses three metal blocks.

 They all start at the same temperature.

 Block A and block B have a mass of 1 kg. Block C has a mass of 2 kg.

1kg

1kg

2kg

aluminiumaluminium steel

CA B

 Rajvir heats the blocks for 5 minutes.

 He uses identical heaters.

 He measures the final temperature of each block. 

 Look at his table.

block final  temperature in °C    temperature rise in °C

A 60 40

B 100 80

C 40 20
 
 He finds out that block A and block B have different specific heat capacities.

 Block A has a specific heat capacity of 900 J/kg °C. 

 (a) Complete the following sentence about specific heat capacity.

  Specific heat capacity is the ……………………………… needed to raise the temperature of 

  1 kg of a material by  ……………………………… . [2]
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 (b)  Rajvir looks at his results. 

  He decides that the specific heat capacity of aluminium is approximately  twice that of steel. 
   
  Explain why.

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

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

 (c) Rajvir leaves the blocks for ten minutes.

  The blocks cool down. They have lost heat by conduction, convection and radiation.

  Rajvir’s house loses heat in a similar way. 

  He reduces the heat loss through the walls of his house. 

  Complete the following sentences.

  Choose from the list.

air

conduction

convection

foam

radiation

water

Heat is lost through the brick walls of the house by ……………………………… .  

The gap between the inner and outer brick walls (the cavity) can be filled with

  ……………………………… .  This reduces the heat loss across the gap by

  ………………………………  and ……………………………… [2]

 [Total: 5]
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12  This question is about heat transfer and efficiency.

 Tori has a radiator in her room.

hot water

window

radiator

 The radiator is made of metal.

 It has hot water inside it.

 (a)  Tori thinks that a lot of energy from the radiator is wasted.

  She thinks the radiator has a low efficiency. 
 
  She finds this diagram in a book.

  It shows how much energy is lost from a radiator.

10 000 J of energy in the
radiator

4 000 J is wasted
through the walls

6 000 J heats the
room

  Calculate the efficiency of the radiator in heating the room.

  The list of equations on page 2 may help you.

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

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

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

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

efficiency = ………… % [2]
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 (b) To reduce energy costs Tori changes the window to a double glazed one. 

  Explain how this reduces the amount of heat lost from her room. 

  In your answer, use ideas about particles.

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

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

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

 [Total: 4]
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13 This question is about ultraviolet radiation from the Sun.

 Megan knows that ultraviolet radiation can harm people.

 Megan wants to go outside on a sunny day.

 She looks at these two sun creams.

 SPF means Sun Protection Factor.

 (a)  (i) Megan uses Golden Glow sun cream.  

   How long can Megan safely stay in the Sun? 

   Complete the table below. 

safe time in the Sun for Megan

without sun cream with Golden Glow sun cream, SPF 15 

5 minutes
[1]

  (ii) She decides that Bronze Blush will be better for her in the Sun. 

   Suggest why. 

   In your answer write about 

   • exposure times 
   • risk.

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

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

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

 ...................................................................................................................................... [3]
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 (b)  Megan has light coloured skin.

  Her skin burns easily when she is out in the Sun.

  Suggest why.

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

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

 (c) Part of the Earth’s atmosphere protects us from ultraviolet radiation.

  Some scientists are worried that the layer is being damaged.

  Why are they worried?

  In your answer you should

• name the protective layer
• describe how it provides protection
• say how the layer is being damaged.

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

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

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

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

[Total: 7]
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14 This question is about microwave cooking.

 Look at the diagram of a microwave cooker.
  

 (a) Microwaves cook the food by transferring energy to it.

  Complete the following sentences to explain how.
 

Microwaves are absorbed in the …………………………… layers of the food. 

The energy is absorbed by the fat and …………………………… molecules in these layers. 

This increases the …………………………… energy of the molecules. 

The energy is transferred to the centre of the food by ……………………………  and

…………………………… . [3]

 (b) The food would cook more quickly if microwaves with higher energy could be used.

  What feature of the waves would have to be changed to make them carry more energy? 
 

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

 [Total: 4]

END OF QUESTION PAPER
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