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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

v = u + at

v2 = u2 + 2as

s = ut + 
1
2

at2

m1u1 + m2u2 = (m1 + m2)v

refractive index = speed of light in vacuum
speed of light in medium

magnification = image size
object size

le = lb + lc

voltage across 
primary coil

voltage across 
secondary coil

 = 

number of 
primary turns

number of 
secondary turns

power loss = (current)2 × resistance

VpIp = VsIs
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Answer all the questions.

SECTION A – Module B5

1 Look at the diagram. It shows part of the digestive system.

stomach

X

 (a) (i) What is the name of part X?

   Put a ring  around the correct answer.

gall bladder       liver       pancreas       salivary gland
  [1]

  (ii) Describe the job of part X during digestion.

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

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

 (b) Both chemical and physical digestion take place in the stomach. 

  Describe two ways that chemical digestion is different from physical digestion.

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

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

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

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

 (c) At the end of the digestive system undigested food is removed from the body.

  What word describes the removal of undigested food from the body?

  Put a ring  around the correct answer.

absorption       diffusion              egestion       excretion
[1]
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2 Look at the diagram of an artificial arm.

J

carbon
fibre rods

 The artificial arm can be controlled by using a computer inside the arm.

 (a) The joints in the arm move in the same directions as human joints.

  Which type of joint is labelled J in the artificial arm?

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

 (b) The carbon fibre rods are the skeleton of the arm.

  Write down two ways the lower artificial arm is different from a lower human arm. 

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

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

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

 .............................................................................................................................................. [2]
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3 Patrick and John are non-identical twins.

 Read the information about Patrick and John.

Age in years Height in cm Mass in kg

Patrick 14 180 70

John 14 168 76

 Suggest and explain reasons for the differences in height and mass between Patrick and John.

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

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

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]
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4 During pregnancy the development of the foetus is monitored.

 One way to monitor development is to measure the size of the head. 

 Look at the graph.

 The dark line in the middle shows the average head size for a foetus of that age.

 The other two lines show the healthy range for the head size of a foetus.

14

8

12

16

20

24

28

32

36

18 22 26 30 34 38 42

age of foetus
in weeks

size of
head
in cm

 (a) Claire is pregnant.

  The head size of her foetus is measured four times.

  The results are plotted on the graph.

  (i)  What was the size of the head of the foetus at 28 weeks?

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

  (ii)  Should there be any concerns for the health of the foetus? Explain your answer.

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

 ...................................................................................................................................... [1]
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 (b) (i) A foetus can be tested for conditions such as Down’s syndrome.

   Describe how a foetus can be tested for Down’s syndrome.

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

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

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

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

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

  (ii) People have different opinions about foetal testing.

   Describe the ethical arguments for and against foetal testing.

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

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

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

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

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

 ...................................................................................................................................... [3]
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5 Peak flow meters can be used to measure how fast you breathe out.

 Sally’s doctor suspects she has asthma.

 The doctor gets Sally to measure her peak flow each morning and 
afternoon.

 After seven days Sally is given treatment for asthma.

 The chart shows Sally’s peak flow values.

am pm am pm am pm am pm am pm am pm am pm am pm am pm am pm am pm am pm am pm am pm

1day

time

100

150

200

250

300

350

400

peak flow
in litres per

minute

450

500

550

600

2 3 4 5 6 7 8 9 10 11 12 13 14

before treatment treatment continues

treatment
starts

 (a) What is Sally’s highest peak flow value?

  ........................................ litres per minute [1]
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 (b) Does the treatment have an effect? 

  Use the graph to explain your answer.

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

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

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

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

 (c) When Sally breathes in and out she uses muscles attached to her ribs.

  Write down the name of the muscles attached to the ribs. 

 .............................................................................................................................................. [1]
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SECTION B – Module C5

6 Rachel and Mark do a titration.

 Look at the diagrams. They show some of the apparatus they use.
 

dilute
nitric
acid

dilute
sodium

hydroxide
solution

burette pipette pipette filler

bottle of indicator

flask

 Rachel and Mark titrate dilute nitric acid with dilute sodium hydroxide solution.

 (a) Write about how Rachel and Mark do the titration.

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

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

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

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

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

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

 .............................................................................................................................................. [3]
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 (b) It is important to use a pipette filler when using a pipette in an acid-base titration.

  Explain why.

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

 .............................................................................................................................................. [1]
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7 This question is about the Contact Process used for the manufacture of sulfuric acid.

 Look at the flow chart for the Contact Process.

sulfur

raw
material

A

sulfur
dioxide

sulfur
trioxide

sulfuric
acid

burning

reaction
with
oxygen

reaction with
water

 (a) (i) What is the name of raw material A?

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

  (ii) In the second stage of the process, sulfur dioxide reacts with oxygen.

   Sulfur trioxide is made.

   Write a word equation for this reaction.

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

 (b) Look at the graph. 

  It shows the percentage yield of sulfur trioxide as the temperature changes.

 
  How does increasing the temperature change the percentage yield?

 .............................................................................................................................................. [1]
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8 Phil has a tin of soup for his lunch.

 He looks at the label on the tin.

 The label shows information about the food contents of the soup.

 It also shows the Guideline Daily Amounts (GDA).

Food content Amount in one tin
of this soup

GDA value Percentage of GDA in 
one tin of this soup

energy 976 kJ 8300 kJ 11.7%

protein 3.6 g 45 g  8.0%

carbohydrate 27.0 g 230 g 11.7%

fat 12.0 g 70 g

fibre 1.6 g 24 g  6.7%

sodium 1.0 g 2.4 g 41.7%

 (a) Look at the information about fat content.

  Calculate the percentage of the GDA for fat in one tin of the soup.

  Write your answer to three significant figures.

  Percentage GDA for fat = ........................................% [2]

 (b) A food scientist writes a summary about the contents of foods.

The contents of foods

• Too much energy content can cause obesity.
• Carbohydrates provide energy but eating too much can cause obesity.
• Fats can be stored as body fat and can cause heart disease.
• Too much sodium can cause heart disease.

  Which one of the contents in this soup is most likely to worry the food scientist?

  Explain your answer.

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

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

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

 .............................................................................................................................................. [2]
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9 Greg and Steph investigate the reaction between calcium carbonate and hydrochloric acid.

calcium + hydrochloric  calcium + carbon + water
 carbonate acid chloride dioxide

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

calcium carbonate dilute
hydrochloric
acid

apparatus 

 
 (a) What is the name of apparatus X?

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

 (b) Greg and Steph do the experiment several times.

  Each time they use a different mass of calcium carbonate.

  They measure the volume of carbon dioxide made at the end of the reaction.

  In each experiment the hydrochloric acid is in excess.

  (i) Explain why each reaction stops.

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

 ...................................................................................................................................... [2]
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  (ii) Look at the graph. It shows their results.

0
0

50

100

150

total
volume of

carbon
dioxide
in cm3

mass of calcium carbonate in g

200

250

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

   Greg and Steph want to make exactly 50 cm3 of carbon dioxide at the end of the reaction.

   What mass of calcium carbonate should they use?

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



16

© OCR 2015

10 Peter is heating two hydrated salts.

 These are

 • hydrated copper(II) sulfate, CuSO4.5H2O

 • hydrated sodium carbonate, Na2CO3.10H2O.

 Look at the apparatus he uses.

heat

hydrated
salt

water
crushed

ice

 When each hydrated salt is heated, the water in the hydrated salt is given off as steam.

 The steam is condensed and collected in the test tube placed in crushed ice.

 The equations for the reactions are:

 hydrated  anhydrous + water
 copper(II) sulfate  copper(II) sulfate

 hydrated  anhydrous + water
 sodium carbonate  sodium carbonate

 Look at Peter’s results for hydrated copper(II) sulfate.

 (a) Complete the table.

Mass of hydrated 
copper(II) sulfate

in g

Mass of anhydrous 
copper(II) sulfate

in g

Mass of water
in g

0.50 0.32 0.18

1.00 0.64 0.36

1.50 0.96 ..........................

2.00 1.28 0.72

2.50 .......................... 0.90

[2]
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 (b) Look at Peter’s results for hydrated sodium carbonate.

Mass of hydrated 
sodium carbonate

in g

Mass of anhydrous 
sodium carbonate

in g

Mass of water
in g

1.00 0.37 0.63

1.50 0.70 0.80

2.00 1.00 1.00

   Before he starts the experiment, Peter makes a prediction for both hydrated salts.

  Do Peter’s results support his prediction about both hydrated salts?

  Explain your answer quoting information from both tables.

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

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

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

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

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

 .............................................................................................................................................. [2]
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11 Barium sulfate is an insoluble salt.

 Steve wants to make a pure, dry sample of barium sulfate.

 Steve uses solutions of barium chloride and sodium sulfate in a precipitation reaction.

 He also has these pieces of apparatus.

oven

 Describe the stages that Steve uses to prepare a pure, dry sample of barium sulfate.

 Include a word equation for the precipitation reaction.

 You may wish to draw a labelled diagram.

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

 

 

 

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]
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SECTION C – Module P5

12 Sarah experiments with convex lenses of different thicknesses.

 She measures the thickness and focal length of five lenses.

 Look at her results.

Lens Thickness in mm Focal length in cm

A  4.0 47

B  5.0 26

C  7.0 17

D  8.0 10

E 15.0  4

0
0

10

20

30

40

focal length
in cm

50

60

70

80

2 4 6 8 10

thickness of lens in mm

12 14 16 18

 (a) Plot Sarah’s results onto the graph. Two points have been done for you.  [1]

 (b) What can you conclude from the graph? Complete the sentence. 

  As the thickness of the lens increases, the focal length ............................................ .  [1]

 (c) Sarah needs a lens with a focal length of 20 cm.   

  Use the graph to estimate the thickness of a lens with a focal length of 20 cm.

  Thickness = ........................................ mm   [1]
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 (d) Sarah wants to check the focal length of this lens in the laboratory.

  Describe how she could take this measurement. 

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

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

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

 .............................................................................................................................................. [2]
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13 Look at the diagrams of the three pairs of cars X, Y and Z.

 The arrows show the direction and speed of each car.

8 m / s

X

Y

Z

10 m / s

6 m / s 14 m / s

4 m / s 5 m / s

 (a) The two cars shown in Z have the highest relative speed.

  Use the data in the diagrams to show this.

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

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

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

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

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

 (b) Describe how the velocity of a car is different from the speed of a car.

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

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

 .............................................................................................................................................. [1]
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 (c) Look at the diagram of a car accelerating.

6 m / s

before after

final speed

  The car accelerates at 0.5 m / s2 for 16 s. 

  Calculate the final speed of the car.

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

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

  answer ........................................ m / s [2]
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14 Artificial satellites are put into orbit around Earth. 

 Some satellites are used for weather forecasting. 

 Look at the information about two types of weather satellite.

Satellite Average orbital 
height

Orbital period Shape of orbit Uses

Meteosat 38 500 km 24 hours circular low definition 
weather imaging

POES    807 km 101 minutes elliptical high definition 
weather imaging

 (a) Meteosat is in orbit above the equator and it moves around the Earth once every 24 hours. 

  POES has a different orbit and it passes over the North and South Poles.

  Describe the advantages of each orbit for weather forecasting. 

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

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

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

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

  Describe the disadvantages of each orbit for weather forecasting. 

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

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

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

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

 (b) Satellites are kept in orbit by a centripetal force. 

  What causes this force?

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

 (c) Meteosat and POES are artificial satellites. 

  What is the name of Earth’s natural satellite? 

 .............................................................................................................................................. [1]
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 (d) TV satellites use short wavelength radio waves (microwaves) to receive and send signals. 
Longer wavelength radio waves are not used.

  Explain why only short wavelength radio waves can be used.

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

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

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

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

15 In his science class Bilhar investigates the behaviour of water waves. 

 He uses a ripple tank to produce and study the water waves.

 Look at the diagram.

moved up
and down to
produce waves

 
 The waves cause interference. 

 Describe and explain what happens to the waves as they come together.

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

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

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

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

 ..................................................................................................................................................... [2]
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16 Sam and Jared race their bikes. They measure their speeds as they race. 

 Look at the information about a 10-second section of the race.

6 m / s

10 seconds

12 m / s

starting speed

Sam increases speed steadily Jared has a constant speed

finishing speed

9 m / s

10 seconds

9 m / s

starting speed finishing speed

 Sam says, ‘I have the higher average speed and travel further than Jared.’

 Jared says, ‘Sam travelled further than me, so it’s not a fair test.’

 Sam and Jared are both incorrect. Use the data and calculations to explain why.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

END OF QUESTION PAPER
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