
Tuesday 12 June 2012 – Morning
GCSE GATEWAY SCIENCE
SCIENCE B

B711/02 Science modules B1, C1, P1 (Higher Tier)

H

INSTRUCTIONS TO CANDIDATES

• Write your name, centre number and candidate number in the boxes above. Please write 
clearly and in capital letters.

• Use black ink. HB pencil may be used for graphs and diagrams only.
• Answer all the questions.
• Read each question carefully. Make sure you know what you have to do before starting 

your answer.
• Write your answer to each question in the space provided. Additional paper may be 

used if necessary but you must clearly show your candidate number, centre number and 
question number(s).

• Do not write in the bar codes.

INFORMATION FOR CANDIDATES

• Your quality of written communication is assessed in questions marked with a pencil ( ).
• A list of equations can be found on page 2.
• The Periodic Table can be found on the back page.
• The number of marks is given in brackets [ ] at the end of each question or part 

question.
• The total number of marks for this paper is 75.
• This document consists of 28 pages. Any blank pages are indicated.

* B 7 1 1 0 2 *

OCR is an exempt Charity
Turn over

© OCR 2012 [R/601/6894]
DC (RW/SW) 50699/5

Candidates answer on the Question Paper.
A calculator may be used for this paper.

OCR supplied materials:
None

Other materials required:
• Pencil
• Ruler (cm/mm)

THIS IS A NEW SPECIFICATION

*
B
7
2
2
2
4
0
6
1
2
*

Duration: 1 hour 15 minutes



2

© OCR 2012

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

resistance = voltage
current
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Answer all the questions.

Section A – Module B1

1 Bethany is a scientist.

 (a) Bethany is female.

  Her sex is determined by structures inside her body cells.

  Write down the name of these structures and show the combination that makes her female.

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

 (b) Bethany is testing some common foods to find their protein content.

  Proteins are made of lots of small molecules joined together.

  Write down the name of these molecules.

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



5

Turn over© OCR 2012

 (c) Look at the table.

  It shows the daily protein intake for different age groups in four countries.

  Protein deficiency (kwashiorkor) is a problem in some countries.

name of country type of country

average protein intake
in grams per person per day

6 to 10 years 11 to 18 years

Ghana developing 14.9 36.5

Mexico developing 18.2 40.2

United Kingdom developed 25.8 45.8

USA developed 27.3 52.6

  Estimated Average Requirement (EAR) is a measure of daily requirement for protein.

  It is calculated using the formula

EAR in g = 0.6 × body mass in kg

  The average body mass of a healthy ten year old boy is 34.0 kg.

  The EAR for a healthy sixteen year old boy is 40.0 g.

  Use the table and the information to suggest if boys in developing countries are more at risk 
of suffering kwashiorkor than boys in developed countries.

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

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

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

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

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

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

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

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

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

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

 [Total: 9]
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2 Malaria is an infectious disease.

 (a) (i) The pathogen that causes malaria is a protozoa called Plasmodium.

   Complete the following sentences about how malaria is spread.

   Choose words from this list.

   bacteria    host    parasite    vaccine    vector    virus

   Plasmodium is a ............................... which causes harm to a human ............................. .

   A mosquito acts as a ............................... for Plasmodium when it feeds on human

   blood. [3]

  (ii) One symptom of malaria is a high fever.

   Core body temperature is normally maintained at 37 °C.

   How can a very high temperature lead to death?

 ...................................................................................................................................... [1]
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 (b) Malaria is common in many African countries.

  Sickle cell anaemia is a disorder also found in these countries.

  Read the information on a new treatment for sickle cell anaemia.

Severe sickle cell anaemia can be treated with a 
medicine called hydroxyurea.

Doctors are studying the long-term effects of 
hydroxyurea on people who have sickle cell anaemia.

In a trial to test hydroxyurea, one group of young 
patients will be given hydroxyurea and another group 
will be given a substance that is known to have no 
effect on the body.

Doctors will monitor the effects of the treatment on each 
group but will not know which group is treated with 
hydroxyurea until the end of the trial.

  What type of trial is this and why do doctors not want to know which group is treated with 
hydroxyurea until the end of the trial?

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

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

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

 [Total: 6]
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3 Cystic fibrosis is a genetic disorder.

 Akinyi is a child who has cystic fibrosis.

 It is caused by a recessive allele.

 Neither of Akinyi’s parents have cystic fibrosis.

 They want to have another child.

 (a) What is the probability of their next child having cystic fibrosis?

  Draw a genetic diagram to explain your answer.

  (Use F for the dominant allele and f for the recessive allele).

probability of next child having cystic fibrosis  ...................................................................... [2]

 (b) Akinyi’s parents are expecting another child.

  They are trying to decide whether to have the foetus tested for cystic fibrosis.

  Suggest what they need to consider and why it may be difficult for them to make such a 
decision.

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

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

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

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

 [Total: 4]



9

Turn over© OCR 2012

4 Scientists have made links between fatty foods and heart attacks.

 Cholesterol is a substance found in fatty foods.

 Look at the graph.

0
1
2
3% chance of

heart attacks

cholesterol levels in mg per l of blood

4
5

 Describe and explain the link between cholesterol levels and heart attacks.

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

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

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

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

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

 [Total: 3]
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5 This question is about plant growth.

 Look at the graph.

 It shows the results of an experiment measuring the effect of a chemical called TIBA on cells in the 
shoot tips of plants.

0 2 4 8 16
0

10

20

30

40
percentage of

cells elongating

concentration of TIBA in arbitrary units

50

60

70

80

 (a) TIBA inhibits the action of a plant hormone.

  From the evidence in the graph suggest the name of this hormone.

 .............................................................................................................................................. [1]
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 (b) Judith is investigating growth of wheat shoots.

  She grows wheat shoots with light shining from one direction.

  The growth of the wheat shoots is shown in the diagram.

light

shoot

  Judith does a second experiment.

  She puts TIBA on the shaded side of a growing wheat shoot.

  She shines light from one direction.

light
TIBA put onto shaded

side of the tip
shoot

  Draw what will happen to the growth of the wheat shoot and explain why this happens.

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

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

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

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

 [Total: 3]
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Section B – Module C1

6 Coal, crude oil and natural gas are non-renewable fuels.

 (a) Crude oil is a non-renewable fuel.

  What is meant by non-renewable?

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

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

 (b) Scientists have tried to estimate how many years it will be before these fuels run out.

  Look at the table.

  It shows one estimate for how many years are left before the fuels will run out.

fuel how many years before the fuel will run out

coal 143

natural gas 61

crude oil 43

  Other scientists have arrived at different figures than those in the table.

  It is very difficult to estimate how many years it will take for a non-renewable fuel to run out.

  Suggest two reasons why.

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

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

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

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

 [Total: 3]
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7 Crude oil contains a mixture of hydrocarbons called alkanes.

 Look at the table. It gives some information about some of these alkanes.

alkane molecular 
formula

boiling point 
in °C

butane C4H10 0

hexane C6H14 69

decane C10H22 174

hexadecane C16H34 287

 (a) Crude oil is separated by fractional distillation.

  Explain, in terms of intermolecular forces, why crude oil can be separated by fractional 
distillation.

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

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

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

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

 (b) LPG contains propane and butane.

  (i) There is a link between the number of carbon atoms and the number of hydrogen atoms 
in an alkane molecule.

   A molecule of propane has 3 carbon atoms.

   The molecular formula for propane is C3Hx.

   Work out the value for x.

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

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

  (ii) Propane reacts with oxygen, O2.

   Carbon dioxide and water are made.

   Construct the balanced symbol equation for this reaction.

 ...................................................................................................................................... [2]
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 (c) Debbie is thinking of buying a new petrol-engined car.

  She finds this information about a new car.

fuel consumption in km per litre 16

carbon dioxide emissions in g/km 90

  This information was obtained for a car moving at a steady speed of 80 km/h.

  (i) Show, by calculation, that the mass of carbon dioxide made when she uses 5.0 litres of 
petrol is 7200 g.

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

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

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

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

  (ii) Debbie uses 5.0 litres of petrol when driving around a large town.

   Will Debbie make 7200 g of carbon dioxide every time she uses 5.0 litres of petrol?

   Explain your answer.

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

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

 [Total: 8]
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8 Ethene is an unsaturated hydrocarbon.

 Look at the displayed formula for ethene.

C

H

H

C

H

H

 (a) Explain why ethene is both unsaturated and a hydrocarbon.

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

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

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

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

 (b) Ethene is an alkene.

  Bromine water can be used to test for an alkene.

  What is the colour change when ethene is bubbled through bromine water?

colour at start  ............................................................................................................................

colour at end  ........................................................................................................................ [2]

 (c) Ethene is used to make poly(ethene).

  Poly(ethene) is an addition polymer.

  Draw the displayed formula for poly(ethene).

 [1]

 [Total: 5]
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9 Paints contain pigments.

 Some pigments are thermochromic and others are phosphorescent.

 They are used to colour a number of objects.

 (a) Write down one use of a thermochromic pigment and explain why it is suitable for this use.

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

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

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

 (b) Modern ‘glow in the dark’ watches are made using phosphorescent pigments.

  Seventy years ago ‘glow in the dark’ watches were not as safe as they are today.

  Explain why.

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

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

 [Total: 3]
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10 Plastics contain polymer molecules.

 Many shopping bags are made from polymers (plastics).

 Poly(ethene) is often used to make plastic shopping bags.

 These shopping bags need to be disposed of after use.

 One of the properties of poly(ethene) is that it is non-biodegradable.

 Suggest, with reasons, other properties needed by poly(ethene) so that it can be used to make a 
plastic shopping bag and explain the environmental and economic problems related to disposing 
of these bags.

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

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

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

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

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

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

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

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

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

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

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

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

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

 [Total: 6]
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Section C – Module P1

11 (a) Nihal takes a black and white thermogram picture of his house.

  Thermograms can be used to measure temperature.

  (i) What is temperature?

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

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

  (ii) Explain how temperature could be measured using Nihal’s thermogram.

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

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

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

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

roof

window

wall

door
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 (b) Nihal decides to add curtains to all the windows.

type of curtain cost to fit in £ saving on fuel 
bills per year in £

payback time in 
years

lightweight 
curtains

130 10

heavyweight 
curtains

2000 100

  (i) Calculate the payback time for both types of curtain.

   Write your answers in the table. [1]

  (ii) Nihal expects to keep the curtains for 25 years.

   Use this information to explain which type of curtain would be the best to fit.

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

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

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

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

 [Total: 6]
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12 Mobile phones use microwave radiation.

 (a) Scientific studies look at the effects of mobile phone microwave radiation.

  Results from these studies are published.

  Explain why scientists publish their results.

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

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

 .............................................................................................................................................. [2]
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 (b) Microwaves can be used to transmit information over long distances.

  Television broadcasters use portable microwave transmitters.

  They transmit programmes from an outside broadcast back to a studio.

  Television broadcasters need to reduce signal loss as much as possible.

  Explain the problems they may have in reducing signal loss and the possible objections from 
members of the public.

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

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

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

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

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

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

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

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

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

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

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

 [Total: 8]
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13 Earthquakes produce seismic waves.

 (a) Look at the recording of seismic waves.

00:00
–200

–150

–100

–50

amplitude
in mm

0

50

100

01:00 02:00 03:00 04:00
time in hours

05:00 06:00 07:00 08:00 09:00

  Use the recording to describe the amplitude and timing of the largest seismic wave.

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

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

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

 (b) The two types of seismic waves are P waves and S waves.

  Which type of wave will be seen first on the recording and why?

type of wave  .............................................................................................................................

reason  ......................................................................................................................................

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

 [Total: 2]
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14 This question is about the electromagnetic spectrum.

 Look at the diagrams.

X-ray of a hand radio mast microwave oven

candles giving off visible light ultraviolet light showing a hand print

 (a) The diagrams show five different types of electromagnetic wave being used.

  Put the five types of electromagnetic wave in the table in order of increasing wavelength.

  Two other types of electromagnetic wave are already in the table.

average 
wavelength in m type of electromagnetic wave

10–12 gamma ray

10–10

10–8

0.5 × 10–6

10–5 infrared wave

10–2

103

 [2]
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 (b) The speed of electromagnetic waves in a vacuum is 300 × 106 m/s.

  Use the data in the table in part (a) to calculate the average frequency of infrared waves.

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

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

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

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

 (c) The range of infrared frequencies can be divided into three bands.

  Look at the table.

band wavelength range in m frequency range in Hz energy range in J

IR-A 7 × 10–7 to 1.4 × 10–6 4.3 × 1014 to 2.1 × 1014 3 × 10–19

2 × 10–22

IR-B 1.4 × 10–6 to 3 × 10–6 2.1 × 1014 to 1 × 1014

IR-C 3 × 10–6 to 1 × 10–3 1 × 1014 to 3 × 1011

  Use the data in this table to answer the questions.

  (i) Which band does the frequency you calculated in part (b) fit into?

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

  (ii) Predict the energy of band IR-B.

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

  (iii) Describe the relationship between wavelength and energy.

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

 ...................................................................................................................................... [1]
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 (d) Look at the picture of a prism.

ray 1

ray 2

glass prism

air

  Describe, using properties of light, the differences between the path taken by ray 1 and the 
path taken by ray 2.

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

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

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

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

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

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

 [Total: 9]

END OF QUESTION PAPER
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