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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 (a) Dalia lives in a part of Africa where there are food shortages.

  She has not eaten enough protein.

  (i) What is the name of Dalia’s condition?

   Put a ring  around the correct answer.

    constipation     diabetes     kwashiorkor     obesity     scurvy
 [1]

  (ii) The recommended daily amount of protein (RDA) can be calculated using the formula:

RDA in g = 0.75 × body mass in kg

   Dalia’s friend Nia has a body mass of 40 kg.

   Calculate Nia’s RDA of protein.

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

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

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

  (iii) Nia’s body mass is greater than Dalia’s.

   Nia eats more meat and fish.

   Protein from meat and fish is called first class protein.

   Why is it called first class protein?

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

 ...................................................................................................................................... [1]
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 (b) Malaria is a common disease in the part of Africa where Dalia and Nia live.

  Describe how malaria is spread.

  In your answer include

   • what causes malaria

   • how it is spread from one person to another.

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

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

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

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

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

 [Total: 6]
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2 Joe takes part in a 100 m race.

 (a) Joe starts to run when he hears the sound of the starting gun.

  In this reaction

  (i) what is the stimulus? ....................................................................................................  [1]

  (ii) what is the receptor? .................................................................................................... [1]

  (iii) what is the effector? ..................................................................................................... [1]

 (b) During the race Joe’s muscles use anaerobic respiration.

  This produces lactic acid.

  (i) Why do Joe’s muscles use anaerobic respiration during the race?

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

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

  (ii) What effect does lactic acid have on Joe’s muscles?

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

 ...................................................................................................................................... [1]
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 (c) During the race Joe’s skin becomes redder because of vasodilation.

  (i) Explain how vasodilation makes the skin redder.

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

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

  (ii) Vasodilation increases heat transfer from the body.

   Describe how it increases heat transfer.

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

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

  (iii) Vasodilation helps Joe’s body temperature stay at 37 °C.

   This is important for cells to function efficiently.

   Explain why.

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

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

 [Total: 8]



8

© OCR 2011

3 Huntington’s chorea is a genetic disorder.

 It affects muscle co-ordination and mental ability.

 Someone who has Huntington’s chorea does not usually suffer any effects until around the age 
of 40.

 Huntington’s chorea is caused by a dominant allele, H.

 (a) Rob has the genotype Hh.

  He has had a genetic test to find this out.

  (i)  Rob is married to Mary, who has the genotype hh.

   If Rob and Mary have a child, what is the probability that the child will grow up to get 
Huntington’s chorea?

   You must use a labelled genetic diagram to work out your answer.

The probability that their child will get Huntington’s chorea is  ...................................... [3]
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  (ii) There is a possibility that Rob’s brother Dave might also have the genotype Hh.

   However, Dave has chosen not to have the genetic test to find out.

   Suggest why Dave has chosen not to have the genetic test.

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

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

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

 (b) The h allele codes for a protein called huntingtin.

  The H allele is a mutated form of the h allele.

  The H allele has extra C, A and G bases.

  (i) Suggest why having extra C, A and G bases causes Huntington’s chorea.

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

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

  (ii) Apart from C, A and G, what is the other base found in genes?

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

 [Total: 6]
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Section B – Module C1

4 This question is about food.

 (a) Apples are eaten raw.

  Potatoes are cooked before they are eaten.

            

  One of the reasons potatoes are cooked is to improve their texture.

  Write down two other reasons why potatoes are cooked before they are eaten.

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

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

 (b) When potatoes are cooked their cell structure changes.

  Write about this change.

  Your answer should include

   • how the potato cells change

   • how this makes the cooked potato better for eating than the raw potato.

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

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

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

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

 (a) Polymers are made in a process called polymerisation.

  What are the conditions needed for polymerisation?

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

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

 (b) Waste plastics can be disposed of in landfill sites.

  Disposing of waste plastics can sometimes cause problems.

  Write down one problem with landfill sites.

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

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

 (c) Look at the information about polymers A, B, C and D.

polymer melting point
in °C

easy to 
mould?

easily 
coloured?

stiff or 
flexible?

A 250 no yes stiff

B 98 yes no flexible

C 240 yes no flexible

D 160 yes yes stiff

  Which polymer would be best for making a washing-up bowl?

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

  Explain your choice.

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

 .............................................................................................................................................. [1]
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 (d) The diagram shows the structure of polymer A.

polymer molecule
cross-links

  Polymer A cannot be stretched.

  Explain why. Use the diagram to help you.

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

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

 [Total: 5]
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6 This question is about hydrocarbon fuels.

 Look at the table.

 It shows information about four gases which can be used as fuels.

gas

methane

ethane

propane

butane

CH4 C

H

C2H6

C4H10

molecular
formula displayed formula

H

HH

C

H

H

H C

H

H

H

C

H

H

H C

H

H

C

H

H

H

C

H

H

H C

H

H

C

H

H

C

H

H

H

 (a) What is the molecular formula for propane?

  Write your answer in the table. [1]

 (b) Propane and butane are made from crude oil by fractional distillation.

  Fractional distillation separates fractions because they have different boiling temperatures.

  Explain why crude oil can be separated by fractional distillation.

  Use ideas about

   • the size of the molecules

   • the forces between the molecules.

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

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

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

 .............................................................................................................................................. [2]
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 (c) A Bunsen burner uses methane.

chimney

collarair hole

base methane

  When the air hole is open the flame is blue.

  When the air hole is closed the flame is yellow.

  Carolyn heats 100 g of water for 3 minutes. She uses a blue flame.

  Carolyn does the experiment again. This time she uses a yellow flame.

  Look at her results.

Bunsen flame
temperature of 
water before 
heating in °C

temperature 
of water after 
heating in °C

blue 15 69

yellow 15 41

  (i) The energy supplied by a yellow flame is much less than by a blue flame.

   Suggest why.

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

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

  (ii) The energy supplied to heat the water using a yellow flame is 10 920 J.

   Calculate the energy supplied by the blue flame.

   energy transferred = mass × specific heat capacity × temperature change

   The specific heat capacity of water is 4.2 J/g °C.

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

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

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

answer  .............................................  J [2]
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 (d) Carolyn writes an equation for the complete combustion of methane.

  Look at her equation. It is not balanced.

C

H

H

H + +.......... ..........H C

O

O

O

O
O

HH

  Balance this equation by placing numbers on the dotted lines. [1]

 [Total: 7]

7 Look at the displayed formulas.

C
O

O H
H

compound A compound B compound C

H

CH

C
O

O C H
H

compound D compound E compound F

H

CH

H

H

C

H

H

CH

H

H

C

H

H

HH

O

C

H

H

CH

H

H H

H

H

C C

HC

H

Cl

C

H n

H

 (a) (i) Which compound is a polymer?

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

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

  (ii) Which compound will decolourise bromine water?

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

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

 (b) Compound D is an ester.

  (i) Complete the sentence about making an ester.

Alcohols react with  ............................................................  to make esters and water. [1]

  (ii) Write down one use for an ester.

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

 [Total: 4]
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Section C – Module P1

8 Mrs Powers teaches her class about waves.

 She shows them some water waves in a ripple tank.

 (a) The water waves have a frequency of 3 Hz. 

  What does frequency mean?

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

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

 (b) The class measures the water waves.

  The waves have a frequency of 3 Hz. 

  Their wavelength is 0.04 m.

  Calculate the speed of the waves.

  The equations on page 2 may help you.

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

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

answer  ................................................  m/s [2]

 [Total: 3]
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9 Optical fibres can be used to communicate.

 Look at the diagram of part of an optical fibre.

 (a) Light is transmitted along the optical fibre as shown in the diagram.

  What is the process shown in the diagram called? 

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

 (b) Optical fibres normally carry digital rather than analogue signals.

  Complete the sentences.

  Digital signals can be either ............................................... or ............................................... .

  Analogue signals have a continuously ................................................................................... .

  The light rays in the optical fibre carry data in ............................................... of light. [3]

 (c) Write down two advantages of using digital signals.

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

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

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

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

 [Total: 6]
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10 Jake and Grace like to play in the sunshine.

 Playing in the sunshine can be dangerous.

 Ultraviolet radiation from the Sun causes skin cancer.

Jake
Grace

 (a) Grace’s dark skin reduces her risk of skin cancer.

  Explain how.

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

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

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

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

 (b) Grace can stay in the sunshine without burning for 60 minutes.

  Jake can only stay in the sunshine safely for 12 minutes.

  Jake’s dad puts sun block on Jake. He wants Jake to be safe in the sun for 60 minutes.

  What is the minimum SPF (sun protection factor) he should use?

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

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

 [Total: 3]
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11 Alex cooks potatoes in his microwave oven.

 (a) Look at the statements about microwaves.

A microwaves penetrate about 1 cm into food

B microwaves go through metals

C microwaves go through glass and plastics

D microwaves do not burn skin when they are absorbed

  Which two statements are false? Choose from A, B, C and D.

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

 (b) A potato takes 10 minutes to cook in the microwave oven.

   Explain how the microwaves cook the potato. 

  In your answer write about

   • which material in the potato heats up

   • how the centre of the potato gets cooked.

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

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

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

 .............................................................................................................................................. [2]
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 (c) Alex now heats up some water in the microwave oven.

  He switches the microwave oven on for 3 minutes. 

  After 1 minute the water is boiling.

  The water boils for a further 2 minutes but its temperature stays the same.

  (i) The energy from the microwave does not raise the temperature of the boiling water. 

   How does this energy affect the water particles?

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

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

  (ii) 135 kJ of energy are used in the 2 minutes that the water boils.

   60 g of water is changed into steam during boiling. 

   Calculate the specific latent heat of water.

   The equations on page 2 may help you.

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

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

answer  ...........................................  kJ/g [2]
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 (d) Alex cooks some more potatoes. 

  This time he uses a different oven.

  This oven uses infrared waves.

  It takes 1 hour to cook the potatoes in this oven. 

  The potatoes are crispy on the surface.

  (i) These potatoes are crispier than the ones he cooked in the microwave. 

   Suggest why.

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

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

  (ii) It is quicker to cook potatoes using the microwave oven.

   Explain why.

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

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

 [Total: 8]

END OF QUESTION PAPER
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