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EQUATIONS

efficiency = useful energy output
total energy input

wave speed = frequency × wavelength

power = voltage × current

energy (kilowatt hours) = power (kW) × time (h)
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Answer all the questions.

Section A – Module B1

1 The graph shows the percentage of very overweight (obese) people in six countries.

25

20

15

10

percentage
of people
who are

very
overweight

5

0
Australia United

Kingdom
Canada

country

Germany Italy Japan

Male
Female

 (a) Some of these countries have a higher percentage of obese men than obese women.

  Write down the names of these countries.

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

 (b) Eating too much of which nutrient is most likely to cause obesity?

  Put a ring  around the correct answer.

carbohydrate      fibre      iron      vitamin C
[1]

 (c) Write down one health risk of being obese.

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

 [Total: 3]
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2 (a) Most people take their hands away very quickly if they pick up a hot object.

  They do not have to think about doing this.

  What type of action is this?

  Choose your answer from:

hormone action

simple reflex

voluntary response

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

 (b) The pain caused by the hot object is detected by pain receptors in the skin.

  Write down the name of one other type of receptor in the skin.

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

 (c) Nerve cells carry impulses from the pain receptors to the central nervous system.

  Put a tick (✓) next to the type of nerve cells that carry these impulses.

motor neurone

relay neurone

sensory neurone

[1]
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 (d) Scientists have been investigating a young boy and his family.

  The family cannot feel pain.

  This is because they all have inherited a change in a single gene.

  The gene codes for a substance that turns on the nerve cells that carry pain messages.

  In people with the faulty gene the substance is not made.

  (i) The relatives all have a copy of the gene that has been changed.

   What is the name given to change in a gene?

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

  (ii) Where in the cell would scientists find the faulty gene?

   Choose your answer from this list.

cell membrane

cytoplasm

nucleus

vacuole

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

 [Total: 5]
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3 Anthony and Declan are talking about their fitness.

 They both measure their resting pulse rate and blood pressure.

Anthony

Resting pulse rate 95
Blood pressure 150/95 mmHg

      

Declan

Resting pulse rate 75
Blood pressure 130/80 mmHg

 (a) (i) Describe how Anthony and Declan could measure their pulse rates.

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

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

  (ii) Anthony’s blood pressure is higher than Declan’s.

   This could be because of differences in their diets.

   Finish this sentence to suggest one possible difference in their diets.

Anthony’s diet might contain  ..............................................................................................

 ...................................................................................................................................  . [1]
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 (b) Anthony is 35 years old.

  He decides to exercise to get fitter.

  He reads in a book that his pulse rate should go up to 70% of its maximum value during 
exercise.

  The book shows a graph.
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  (i) What should Anthony’s pulse rate increase to when he exercises?

   Use the graph to work out the answer.

   answer ………………….. beats per minute. [1]

  (ii) Increasing his pulse rate to 70% of its maximum value should make sure that he respires 
aerobically not anaerobically.

   Write down one advantage of respiring aerobically rather than anaerobically.

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

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

  (iii) Explain why it is necessary for a person’s pulse rate to increase when they exercise.

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

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

 [Total: 6]
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4 Jane and Sadia are planning a holiday to Africa.

Jane
We will have to be
careful about what

water we drink.
I don’t want to catch
cholera or malaria.

Sadia
Don’t worry, our bodies
have defences against

pathogens.

 (a) Jane is worried about getting cholera.

  What type of microorganism causes cholera?

  Put a ring  around the correct answer.

    bacterium      fungus      protozoa      virus [1]

 (b) Jane is unlikely to get malaria from drinking water.

  How is malaria usually spread?

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

 (c) Sadia says that our bodies have defences against pathogens.

  One of the body’s defences against pathogens is the immune system.

  Write down one way that the immune system can destroy pathogens.

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

 (d) If a person has malaria they develop a high body temperature.

  (i) What is the normal human body temperature?

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

  (ii) Explain how a very high body temperature can be harmful to the body.

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

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

  [Total: 6]
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Section B – Module C1

5 This question is about food and food additives.

 (a) An additive is given an E number.

  Look at the table. It gives some information about E numbers.

type of food additive E number range

food colours E101 to E199

preservatives E200 to E299

antioxidants E300 to E321

emulsifiers and stabilisers E400 to E499

sweeteners E950 to E967

  Look at the food label found on a packet of instant drink.

INGREDIENTS

Sugar, drinking chocolate, skimmed milk powder, vegetable oil, instant 
coffee, lactose, dried glucose syrup, E340, E452, E331, milk proteins, salt

  (i) What type of additive is E452?

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

  (ii) Which ingredient is present in the greatest amount?

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

 (b) Some foods contain oil and water.

  Sometimes they contain an emulsifier.

  What is the job of an emulsifier?

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

 (c) Antioxidants are added to some foods.

  Explain why.

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

 (d) Potatoes have to be cooked before they are eaten.

  How does potato change when it is cooked?

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

 [Total: 5]
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6 This question is about fractional distillation and cracking.

 Look at the diagram. It shows a fractionating column.

LPG

diesel

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

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

fuel oil
crude oil

under pressure

 Fractional distillation separates crude oil into fractions.

 (a) Complete the diagram to show the missing fractions. 

  Choose from:

bitumen

heating oil

petrol

waxes
[2]

www.xtrapapers.com



11

Turn over© OCR 2010

 (b) Some of the fractions from crude oil can be cracked.

  Look at the diagram. 

  It shows how Julie does this in the laboratory using liquid paraffin.

heat

water

liquid X

etheneheat

mineral wool
soaked in liquid paraffin

broken
porcelain

  (i) What is the job of the broken porcelain?

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

  (ii) Write down the name of liquid X.

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

 (c) Crude oil is carried in ships to oil refineries.

  Sometimes crude oil is spilled into the sea.

  Write about the problems caused when this happens.

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

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

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

 [Total: 6]
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7 Liz is designing a new power station.

 She must choose a fuel to burn in the power station.

 One of the factors she needs to consider is the cost of the fuel.

 (a) Write about the other factors Liz needs to think about when she chooses the fuel.

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

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

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

 (b) A gas from the air is used up when fuels burn.

  Write down the name of this gas.

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

 (c) Look at the diagram. It shows the apparatus Liz uses to compare three fuels.

thermometer

water

liquid fuel

apparatus P

copper can

  (i) What is the name of apparatus P?

 ...................................................................................................................................... [1]
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  (ii) Look at the table. It shows Liz’s results.

   Complete the table.

fuel temperature at 
start in oC

temperature at 
end in oC

temperature 
change in oC

petrol 20 62 42

paraffin 22 60 38

ethanol ......................... 55 30
 [1]

  (iii) Liz burns 1.0 g of each fuel.

   Which fuel gives off least energy?

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

   Explain your answer.

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

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

 (d) Burning fuels is an exothermic reaction.

  What is meant by an exothermic reaction?

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

 .............................................................................................................................................. [1]
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 (e) Look at the displayed formulas of some fuels.

H

H

H

ethanol

C

H

H

C O H H

hydrogen

H

H H

H

H

methane

C H O

H

H

C H

methanol

  Which fuel is a hydrocarbon?

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

 [Total: 9]
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Section C – Module P1

8 (a) Look at the statements about microwaves.

  Some statements are true and some are false.

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

  Two have been done for you.

true false

They are electromagnetic waves.

They are longitudinal. ✓

They penetrate to the centre of all foods.

They are absorbed by water molecules. ✓

They can go through plastic.

They are reflected by metals.

They can be absorbed by body tissues and cause burns.

 [2]

 (b) Some people are concerned about children using mobile phones.

  Mobile phones use microwave signals.

  Write down two reasons why people are concerned about children using mobile phones.

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

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

2 .................................................................................................................................................

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

 [Total: 4]
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9 (a) Look at the diagram of a wave. 

A

B

  (i) Write down the name of distance A.

   A is the ………………………………………………………………..of the wave. [1]

  (ii) Write down the name of point B.

   B is the  ………………………………………………………………..of the wave. [1] 
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 (b) Look at the three diagrams.

  They show the path of light at the boundary between glass and air.

glass

air

glass

air

glass

air

A B C

  Which diagram shows total internal reflection (TIR)?

  Choose from:  A      B      C

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

 (c) Infrared sensors are used to switch on security lights when someone moves near the 
detector.

infrared sensor

  Where does the infrared radiation that is detected come from?

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

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

 [Total: 4]
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10 (a) Look at the list.

  It shows some of the waves given out by the Sun.

infrared

ultraviolet

visible light

X-rays

  Which type of wave causes sunburn?

  Choose your answer from the list.

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

 (b) Scientists believe that global warming is caused by an increase in carbon dioxide in the  
atmosphere.

  Where does this extra carbon dioxide come from?

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

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

 [Total: 2]
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11 (a) Look at the diagram of a thermal mug.

  It is used to keep coffee hot.

tight fitting
stopper

polystyrene foam

shiny metal casehot
coffee

  Explain how the thermal mug reduces energy transfer.

  In your answer write about

  •  conduction

  •  convection

  •  radiation.

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

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

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

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

 .............................................................................................................................................. [3]
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 (b) Look at the information about energy saving methods.

insulation method cost to fit 
in £

payback time 
in years

savings each
year in £

energy saved 
each year

in kWh

cavity wall insulation 960 4.0 240 2000

double glazing 3000 15.0 200 1667

draught excluders 48 0.5 96   800

loft insulation 240 2.0 120

  Energy costs 12p per kWh.

  How many kWh of energy does loft insulation save each year?

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

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

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

 [Total: 4]
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12 Look at the diagram of a radiator.

floor

Xwall

radiator

 (a) The air next to the radiator gets hot.

  Draw an arrow from X to show which way this air moves. [1]

 (b) Air is a good insulator.

  Insulation materials contain trapped air.

  Polystyrene foam is one insulator that contains trapped air.

  Write down one other insulating material that contains trapped air.

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

 [Total: 2]
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13 (a) This question is about heat and radiation.

  Look at the graph.

  It shows how the temperature of a substance changes when it is heated.

  The substance is a solid at 0 oC.

0

10

time
in arbitrary units

temperature
in °C

20

30

40

50

60

70

80

  What temperature is the melting point?

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

 (b) Look at the table of five identical objects.

  They are painted five different colours.

object colour

A dull black

B shiny black

C shiny silver

D dull silver

E shiny white

  (i) The five objects are all at the same temperature.

Which object absorbs the most radiation? ................................................................... [1]
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  (ii) What is the name of the radiation that is absorbed?

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

  (iii) All the objects emit (give out) radiation.

   Jan wants the objects to emit more radiation.

   She cannot change their colours.

   What else could she do to the objects?

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

 [Total: 4]

END OF QUESTION PAPER
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