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INSTRUCTIONS TO CANDIDATES

• Write your name, centre number and candidate 
number in the boxes on the first page. 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).

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [ ] at the 
end of each question or part question.

• A list of physics equations is printed on page three.

• The Periodic Table is provided.

• The total number of marks for this paper is 60.
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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 Four people decide to go on four different diets.

 The table opposite shows each person’s daily intake 
when they are on their diets.

 (a) The pie chart shows one person’s diet.

fat

carbohydrate

protein

fibre

KEY

Which person’s diet is shown in the pie chart?

 ________________________________________ [1]
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 (b) Jilly has a body mass of 80 kg.

  (i) Calculate Jilly’s recommended daily average 
(RDA) protein intake.

   Use the formula below to help you.

RDA in g = 0.75 × body mass in kg

Jilly’s RDA = ___________ g [1]

  (ii) Does Jilly’s diet provide her with enough 
protein?

answer ___________

Explain your answer.

 _____________________________________ [1]
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 (c) Jilly and Aqsa have high fat diets.

  Finish the sentences about how fat is digested 
and absorbed.

  Fat is digested by an enzyme called lipase.

Bile speeds up the rate of digestion by

 __________________________________________

 __________________________________________

 _________________________________________  .

The products of fat digestion are absorbed into

the blood or into the  _______________________  .
 [2]

 [Total: 5]



8

2 Justin has some relatives who have Marfan syndrome.

 He finds some information about the syndrome in a 
book.

Marfan syndrome is caused by a dominant allele.

This allele codes for a chemical called fibrillin.

People with Marfan syndrome have several 
symptoms.

One of these is a weakness in the wall of the 
aorta, the main artery in the body.

 (a) (i) Marfan syndrome is caused by a dominant 
allele.

   What is an allele?

 _____________________________________ [1]

  (ii) What type of chemical is fibrillin?

   Put a ring  around the correct answer.

   BASE

   DNA

   PROTEIN

   SUGAR
 [1]
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  (iii) People who have Marfan syndrome have to 
stop their blood pressure getting too high.

   Write down ONE lifestyle change that can 
reduce blood pressure.

 _____________________________________ [1]

 (b) Justin’s grandfather has Marfan syndrome but his 
mother and father do not.

  Justin is worried that he might have inherited the 
syndrome.

  What is the probability that Justin has inherited 
the syndrome?

  Explain your answer.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 [Total: 5]
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3 The muscles of an athlete running a race work hard.

 The muscles use aerobic respiration to release energy 
from glucose (C6H12O6).

 (a) Complete the balanced symbol equation for 
aerobic respiration.

  C6H12O6 + ___________  ___________ + 6H2O

 [2]

 (b) Glenn is training to run a marathon race.

  When he runs, his muscles start to make lactic 
acid and this passes into his blood.

  The graph opposite shows the lactic acid 
concentration in Glenn’s blood during his first 
training run and during the first part of the race.

  Use the graph to explain why an athlete can run 
more efficiently when he has trained for a race.

 __________________________________________

 __________________________________________

 ________________________________________ [2]
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 (c) Some athletes try to improve their performance by 
taking drugs.

  Which type of drug is most likely to improve an 
athlete’s performance?

  Put a ring  around the correct answer.

  ANABOLIC STEROIDS

  ASPIRIN

  LSD

  TEMAZEPAM
 [1]

 [Total: 5]
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BLANK PAGE

Please turn over for Question 4.
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4 (a) Look at the diagram of the eye.

A B

  (i) The eye focuses light from point A.

   Draw lines on the diagram to continue the rays 
of light so that they are focused on the retina.
 [1]

  (ii) The eye now focuses on light from point B.

   Describe the changes that occur in the eye to 
allow the light from point B to be focused on 
the retina.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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 (b) Some people have problems with their eyes.

  These problems are caused by something wrong 
in the eyes.

  Finish the table.

EYE PROBLEM WHAT IS WRONG IN THE EYES

long-sight

red-green colour 
blindness

 [2]

 [Total: 5]
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SECTION B – MODULE C1

5 Crude oil is used to make many substances.

 (a) Crude oil is a fossil fuel. 

  Fossil fuels are non-renewable.

  Explain why.

 __________________________________________

 ________________________________________ [1]

 (b) Look at the flow chart.

  It shows some of the substances that can be made 
from crude oil.

alkenes
cracking

crude oil

fractional
distillation

liquefied
petroleum

gases

A

petrol

B

diesel

C

paraffin

D
other

fractions

E
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  (i) Fractional distillation separates crude oil into 
fractions.

   Explain how.

   Use ideas about boiling point, molecular size 
and intermolecular forces.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (ii) One of the hydrocarbons in paraffin has the 
formula C11H24.

   When this hydrocarbon is cracked it makes 
only TWO products.

   One of the products has the molecular 
formula C3H6.

   What is the formula of the other product?

 _____________________________________ [1]
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 (c) Each fraction contains hydrocarbon molecules.

  Look at the table opposite.

  Look at the displayed formula for hydrocarbon X.

CH

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H
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  In which fraction is hydrocarbon X found?

  Choose from the table.

answer __________________________________ [1]

 [Total: 5]
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6 Aircraft use a hydrocarbon fuel to power their jet 
engines.

 (a) One of the hydrocarbons in the fuel is called 
dodecane.

  Write a WORD EQUATION to show the COMPLETE 
COMBUSTION of dodecane.

 ________________________________________ [2]

 (b) The owners of the aircraft want to change the fuel 
the engines burn.

  Two of the factors the owners need to think about 
are

    • the energy released per kilogram

    • the cost.

  Write down two OTHER factors the owners need to 
think about.

1  _________________________________________

 __________________________________________

2  _________________________________________

 ________________________________________ [2]
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 (c) The jet engines of an aircraft make a pollutant 
called nitrogen monoxide, NO.

  The temperature inside a jet engine is so high that 
nitrogen can react with oxygen.

N2 + O2  2NO

  Which one of the following sentences explains 
why this reaction is ENDOTHERMIC?

  Put a tick (✓) next to the correct sentence.

The energy absorbed when making 
bonds is smaller than the energy 
absorbed when breaking bonds.

The energy absorbed when making 
bonds is greater than the energy 
absorbed when breaking bonds.

The energy released when making 
bonds is smaller than the energy 
absorbed when breaking bonds.

The energy released when making 
bonds is greater than the energy 
absorbed when breaking bonds.

The energy released when making 
bonds is greater than the energy 
released when breaking bonds.

 [1]
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 (d) Cristina wants to compare the energy released by 
four different liquid fuels.

  Look at the diagram of the apparatus she uses.

thermometer

100 g water

liquid fuel
spirit burner

copper can

  Each time she burns 2.0 grams of the liquid fuel.

  She measures the temperature of the water at the 
start.

  She measures the temperature again when all the 
fuel has burnt.
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  Look at her results.

FUEL TEMPERATURE OF 
WATER AT START IN °C

TEMPERATURE OF 
WATER AT END IN °C

A 20 46

B 18 46

C 21 47

D 23 39

  Calculate the amount of energy released when 
2.0 g of fuel C is burnt.

  Use the equation

energy 
released

 = mass × 
specific 

heat 
capacity

 × temperature 
change

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

 __________________________________________

 __________________________________________

  energy released = ______________ J [2]

 [Total: 7]
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7 Many foods and drinks contain food additives.

 Look at the bottle of mayonnaise.

MAYONNAISE
Real

Easy
Squeeze!

SMOOTH AND
CREAMY

OCR

 The mayonnaise contains some food additives.

 (a) One of these additives has the molecular 
formula C7H4O2(NH2)2.

  How many atoms are there in one molecule 
of C7H4O2(NH2)2?

 ________________________________________ [1]

 (b) The mayonnaise contains an EMULSIFIER.

  (i) Write down the name of ANOTHER food that 
contains an emulsifier.

 _____________________________________ [1]
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  (ii) Describe how an emulsifier helps to keep oil 
and water from separating.

   You may include a labelled diagram of a 
molecule of an emulsifier.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [3]
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 (c) The mayonnaise bottle is made of a plastic.

  Two properties of this plastic are

  • it will not break when dropped

  • it is non-biodegradable.

  Write down one OTHER property of the plastic 
that makes it suitable to make the bottle for the 
mayonnaise.

 __________________________________________

 ________________________________________ [1]

 [Total: 6]
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8 The chemical name for baking powder is sodium 
hydrogencarbonate, NaHCO3.

 Baking powder decomposes when it is heated.

 It makes sodium carbonate, Na2CO3, water and carbon 
dioxide.

 (a) Which one of the following can be used to test for 
carbon dioxide?

  Choose from

  ALKENE

  BROMINE

  BURNING SPLINT

  ESTER

  LIME WATER

answer  __________________________________ [1]

 (b) Complete the balanced SYMBOL EQUATION 
to show what happens when baking powder 
is heated.

2NaHCO3  ________________ + 

________________ + ________________ [1]

[Total: 2]
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SECTION C – MODULE P1

9 Look at the graph.

 It shows the average annual temperature recorded at 
one weather station.

8.0
1880 1900 1920 1940 1960

year

average annual
temperature in °C

1980 2000 2020

8.5

9.0

9.5

10.0

10.5

 (a) Some scientists think the information in the graph 
supports the idea of global warming.

  Others disagree.

  (i) Describe ONE feature of the graph that 
SUPPORTS the idea of global warming.

 _______________________________________

 _____________________________________ [1]
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  (ii) Describe ONE feature of the graph that DOES 
NOT SUPPORT the idea of global warming.

 _______________________________________

 _____________________________________ [1]

 (b) Weather patterns are affected by natural 
phenomena and by human activity.

  (i) Dust from a large volcano spreads as a layer 
around the Earth.

   How will this affect the Earth’s temperature?

 _______________________________________

 _____________________________________ [1]

  (ii) Dust from a town centre factory can raise the 
temperature of the town.

   Explain why.

 _______________________________________

 _____________________________________ [1]

[Total: 4]
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10 Energy can be transferred by conduction, convection 
or radiation.

 (a) (i) Energy cannot travel through a vacuum by 
conduction or convection.

   Infrared waves can transfer energy through a 
vacuum by radiation.

   Explain why.

 _____________________________________ [1]

  (ii) Tina wants to reduce energy losses from her 
home.

   Explain how Tina can reduce energy loss by 
radiation from her home.

 _____________________________________ [1]
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 (b) The diagram shows the cavity between the outer 
and inner walls of Tina’s home.

interior
wall

exterior
wall

cavity

  The cavity is filled with air.

  (i) The air in the cavity becomes warm and rises.

   Explain why the warm air rises.

 _____________________________________ [1]
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  (ii) Tina investigates ways of insulating her home.

   She finds the following information.

INSULATION INSTALLATION 
COST IN £

PAYBACK TIME 
IN YEARS

cavity wall insulation 250 2

double glazing 5000 50

draught proofing 100 4

loft insulation 250 1.7

   She decides to buy CAVITY WALL 
INSULATION.

   Foam is injected into the wall cavity.

   How much will she save on energy bills each 
year?

 _______________________________________

 _______________________________________

   answer £ _____________ [1]

 [Total: 4]
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11 Sam uses infrared radiation to transmit a voice 
message along an optical fibre.

optical fibre

 (a) The radiation is totally internally reflected at the 
boundary between the optical fibre and the air.

  Why is the radiation REFLECTED, rather than 
REFRACTED, at the boundary? 

 __________________________________________

 ________________________________________ [1]

 (b) The voice message is produced as an ANALOGUE 
signal.

  It is changed into a DIGITAL signal before it is 
transmitted along the optical fibre.

  (i) Finish the sentences to describe the difference 
between an analogue signal and a digital 
signal.

An analogue signal  ______________________

 ______________________________________  .

A digital signal  __________________________

 ____________________________________ . [2]
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  (ii) One advantage of using digital signals is that it 
allows MULTIPLEXING.

   What is multiplexing?

 _______________________________________

 _____________________________________ [1]

  (iii) Describe ONE OTHER advantage of using 
digital signals.

 _____________________________________ [1]

 [Total: 5]
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12 Microwave radiation is used to transmit mobile phone 
signals.

 (a) One frequency used by mobile phones 
is 900 000 000 Hz.

  The wavelength of the radiation is 0.333 m.

  Calculate the speed of microwave radiation.

  The equations on page 3 may help you.

 __________________________________________

 __________________________________________

 __________________________________________

  answer ____________________ m/s [1]

 (b) In built up areas, microwave transmitters are 
positioned close together.

  They are often hidden in strange places like in the 
tops of trees.

  Microwaves are also used to transmit messages to 
spacecraft millions of kilometres away.

  Why must microwave transmitters be positioned 
close together in built up areas?

 __________________________________________

 __________________________________________

 ________________________________________ [2]
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 (c) Microwaves are used to cook food by heating the 
water in the food.

  Microwave radiation from mobile phones DOES 
NOT produce the same heating effect inside 
people.

  Explain why. 

 __________________________________________

 __________________________________________

 ________________________________________ [2]

  [Total: 5]
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13 Match each definition to its correct physical quantity.

 Complete the table.

 Choose from this list.

 EFFICIENCY

 HEAT

 POWER

 TEMPERATURE

DEFINITION QUANTITY

a measurement of energy

a measurement of hotness

 [2]

[Total: 2]

END OF QUESTION PAPER
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