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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 The body contains different organs.

 Five of these are shown in the pictures.

lungs kidney heartlivera bone

 (a) Answer these questions by choosing from the five organs.

  (i) Which organ can be damaged by osteoporosis?

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

  (ii) Which organ contains the AVN (atrioventricular node)?

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

 (b) The table shows the urea concentration in the blood entering and leaving three of the organs 
in the pictures.

Blood urea concentration
in mg / 100 ml of blood

Organ Blood entering Blood leaving

liver 16 29

lungs 29 29

kidneys 29 16

  Which organ makes urea and what happens to urea in the other two organs?

  You must use the data in your answer.

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

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

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

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

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

 [Total: 5]



4

© OCR 2014

2 This question is about gaseous exchange.

 A frog can take in oxygen through its skin and lungs.

lungs

 (a) Look at the graph.

  It shows the amount of oxygen taken up by a frog at different times of the year.

20

40

0

60

oxygen
uptake in

relative units

80

100

120

Jan Feb Mar Apr May Jun July

month of the year

AugSept Oct Nov Dec

outer surface

lung

  Describe two patterns shown in the graph.

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

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

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

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

 (b) Frogs can only live in certain habitats.

  Their skin is adapted to take in oxygen from its surroundings.

  Explain why this restricts where they can live.

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

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

 .............................................................................................................................................. [2]
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 (c) Gaseous exchange in humans only happens in the lungs.

  This is speeded up by breathing.

  If the trachea is blocked, a person may stop breathing.

  To treat this, doctors would first remove the blockage.

  The patient may then breathe from a gas cylinder to get their breathing back to normal.

  The gas used contains oxygen and 5% carbon dioxide.

  This is a higher percentage of carbon dioxide than in air.

  Suggest why this high percentage of carbon dioxide is used to help get their breathing back to 
normal.

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

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

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

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

 [Total: 6]
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3 This question is about digestion.

 (a) Food molecules need to be digested.

  Explain why.

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

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

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

 (b) The lining of the stomach makes a liquid called gastric juice.

  This contains protease, hydrochloric acid and mucus.

food
particle

gastric
juice

stomach

cells make mucus
which lines the inside of the

stomach

cells make
hydrochloric acid

cells make protease

stomach wall containing glandular cells and
muscle cells formed largely of protein
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  Write about the function of protease and hydrochloric acid in digestion, and suggest what 
might happen if too little mucus is made.

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

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

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

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

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

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

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

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

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

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

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

 [Total: 8]
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4 The graph shows the mean (average) blood pressure in the aorta (main artery) of different sized 
newborn mammals.

140

120

100

80
cow

sheep

human
dog

cat

rat

rabbit

rhesus monkey60

40

20

0
body mass

mean blood
pressure in
the aorta
in mmHg

 (a) (i) Suggest a reason for the pattern shown in the graph.

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

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

  (ii) Newborn humans have a mean pressure of 55 mmHg in the aorta.

   What else can be concluded from the graph about the blood pressure of newborn 
humans?

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

 ...................................................................................................................................... [1]
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 (b) Scientists compare the blood pressure of a fish with a mammal.

  They measure the blood pressure leaving and entering the heart in a trout and in a rabbit.

  Here are their results.

Rabbit

Mean blood pressure     
leaving heart (aorta)                               = 36 mmHg
entering heart (vena cava)       =   6 mmHg   

Trout

Mean blood pressure     
leaving heart (aorta)                               = 40 mmHg
entering heart (vena cava)       =   2 mmHg      

  (i) The blood pressure in the rabbit drops by 83.3% between the aorta and the vena cava.

   The percentage drop in blood pressure in the trout is greater.

   Calculate the percentage drop in blood pressure in the trout.

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

  (ii) The trout and the rabbit are the same mass.

   Explain why the pressure drop is greater in the trout (fish) than in the rabbit (mammal).

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

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

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

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

 [Total: 6]
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SECTION B – Module C5

5 Sodium carbonate, Na2CO3, reacts with hydrochloric acid, HCl.

 Look at the balanced symbol equation for this reaction.

Na2CO3 + 2HCl  2NaCl + CO2 + H2O

 (a) Sarah neutralises 0.2 moles of hydrochloric acid with sodium carbonate.

  (i) How many moles of carbon dioxide are made?

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

  (ii) Calculate the volume of carbon dioxide made at room temperature and pressure.

   One mole of carbon dioxide has a volume of 24 dm3 at room temperature and pressure. 

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

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

volume of carbon dioxide  .................................................. dm3          [1]

 (b) David dissolves 53 g of sodium carbonate, Na2CO3, in water to make 2000 cm3 of solution.

  Show that the concentration of sodium carbonate solution is 0.25 mol/dm3.

  The relative atomic mass, Ar, of Na = 23, of C = 12 and of O = 16.

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

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

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

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

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

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

 (c) Calcium carbonate also reacts with dilute hydrochloric acid.

  What is the formula for calcium carbonate?

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

 [Total: 5]
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6 This question is about acids.

 (a) Sulfuric acid, H2SO4, ionises in water.

  Write down the formula of one ion made when sulfuric acid ionises in water.

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

 (b) Julie puts a 3 cm length of magnesium into dilute ethanoic acid.

  She puts another 3 cm length of magnesium into dilute hydrochloric acid.

  She uses the same volume and concentration of both acids.

ethanoic
acid

hydrochloric
acid

3 cm of
magnesium

ribbon

  (i) Both acids make the same volume of hydrogen gas.

   Explain why.

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

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

  (ii) Ethanoic acid reacts much more slowly than hydrochloric acid.

   Explain why using the reacting particle model.

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

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

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

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

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

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

 [Total: 5]
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7 Sulfuric acid is made by the Contact Process.

 One of the reactions used in the Contact Process is reversible.

2SO2(g) + O2(g)  2SO3(g)

 A catalyst, vanadium(V) oxide, is used in this reaction.

 (a) Write down two other conditions used for this reversible reaction in the Contact Process.

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

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

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

 (b) What effect does using a catalyst have on the rate of reaction and on the position of 
equilibrium in this reversible reaction?

rate of reaction  ..........................................................................................................................

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

position of equilibrium  ...............................................................................................................

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

 [Total: 4]
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8 Phil is a research chemist.

 He lives near to a river. He thinks the river water is polluted.

 Phil uses precipitation reactions to test the river water.

 He adds barium chloride solution to a test tube containing some of the river water.

 He adds lead nitrate solution to another sample of river water.

 Look at his results.

Test Result with river water

barium chloride solution white precipitate

lead nitrate solution cream precipitate

 Barium chloride solution contains Ba2+(aq) and lead nitrate solution contains Pb2+(aq).

 (a) Phil thinks that these precipitation reactions show that both iodide ions, I–(aq), and sulfate 
ions, SO4

2–(aq), are in the river water.

  Explain whether Phil’s results support his conclusion and write a balanced ionic equation, 
with state symbols, for one of the reactions that takes place.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]
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 (b) A precipitate is formed immediately when barium chloride solution is added to the river water.

  This is because precipitation reactions are extremely fast.

  Explain why precipitation reactions are extremely fast.

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

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

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

[Total: 8]
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9 Nick is eating a potato snack.

 He looks at the label on the packet.

 The label shows Guideline Daily Amounts, GDA, and some other nutritional information.

Amount in
100 g of snack

Adult GDA 
value

Percentage of GDA in
100 g of snack (%)

energy 1910 kJ 8300 kJ 23

protein   4.5 g  45 g 10

carbohydrate  61.8 g 230 g 27

fat  14.0 g  70 g 20

fibre   3.2 g  24 g 13

sodium    1.27 g 2.4 g 53

 (a) Nick eats 400 g of the potato snack in one day.

  Which of the following will be over the GDA?

  Choose from

energy

protein

carbohydrate

fat

fibre

sodium

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

 (b) All the sodium in the potato snack comes from salt.

  Salt is sodium chloride, NaCl.

  What is the mass of salt in 100 g of the potato snack?

  The relative atomic mass, Ar, of Na = 23 and of Cl = 35.5.

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

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

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

mass of salt =  ......................................................  g                 [2]

[Total: 3]
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SECTION C – Module P5

10 Bradley trains on his bike. His sports coach takes measurements of his performance.

 (a) Bradley starts from rest and accelerates at 0.25 m/s2 for 52 s to reach a steady speed.

0 m/s steady speed

  Calculate this steady speed.

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

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

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

 (b) Bradley reaches the top of a hill. His speed at the top of the hill is 10 m/s.

  He accelerates steadily down the hill for 320 m and increases his speed to 22 m/s.

10 m/s 22 m/s

Calculate the time it takes to travel the 320 m.

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

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

answer ........................................ s [2]
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 (c) In time trials, cyclists try to cover a route as fast as possible.

  The speed at which they cycle can depend on the wind speed and the force the wind produces. 

  Look at the diagrams.

wind force
= 100 N

Trial A

driving
force =
500 N

wind force
= 100 N

Trial B

driving
force =
500 N

  Calculate the vector sum of forces for each trial and explain why the cyclists take different 
times to complete each trial.

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

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

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

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

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

 .............................................................................................................................................. [4]

[Total: 8]
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11 Ellie’s camera uses a convex lens to focus an image onto a film.

 Look at the diagram of her simple camera with a single lens.

lens

light from
distant
object

film

 (a) Complete the diagram to show how an image is produced on the film. [1]

 (b) Ellie’s camera produces an image on the film.

  What type of image does the camera produce on the film?

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

 (c) Ellie points the camera at a nearby insect.

  The image of the insect is not in focus.

  Describe what must happen to the lens in the camera to focus the image of the insect.

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

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

 (d) Ellie takes a picture of the insect.

  The insect is 5 mm long.

  The image produced on the film is 12.5 mm long.

  Calculate the image magnification.

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

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

magnification =  ...........................................................                [2]

 [Total: 5]
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12 Rockets are used for space travel.

 They use hydrogen fuel which reacts with oxygen in a combustion chamber.

 Look at the simple diagram of a rocket.

liquid hydrogen

exhaust gas

fuel tank

liquid oxygen

combustion chamber

 The hydrogen particles react violently with the oxygen particles in the combustion chamber.

 This produces the exhaust gas particles.

 Explain how the particles make the rocket accelerate forwards.

 Use ideas about momentum and force in your answer.

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

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

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

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

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

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

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

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

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

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

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

 [Total: 6]
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13 This question is about refractive index and using gemstones to make jewellery.

 Look at the table about the refractive index for different materials.

Sample Substance State Refractive Index

A vacuum space 1.00

B ice solid 1.31

C fluorite solid 1.43

D quartz solid 1.54

E tourmaline solid 1.62

F cubic zirconia solid 2.18

G diamond solid 2.42

 (a) In a vacuum, light travels at 3.00 × 108 m/s. Calculate the speed of light in ice.

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

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

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

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

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

 (b) When making jewellery the refractive index of a gemstone is important.

  Inside a gemstone the light hitting a surface can be:
  • totally internally reflected
  • refracted to the outside.

  Substances F and G are used to make gemstones.

  The light entering the gemstones tends to be ‘trapped’ inside the stone for many reflections 
before being refracted to the outside. This makes the gemstone sparkle.

  The refractive index of F and the refractive index of G are both suitable for making jewellery.

  Use the data to suggest why.

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

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

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



23

© OCR 2014

 (c) When white light leaves a gemstone it disperses into many colours.

  The amount of dispersion depends on the material used.

  Look at the information in the table for two different materials used to make gemstones.

Colour of light Refractive index for the gemstone

Diamond Quartz

Red 2.40735 1.524312

Yellow 2.41734 1.527982

Green 2.42694 1.531372

Violet 2.46476 1.544684

  The ‘dispersion coefficient’ is a measure of how much light disperses in a gemstone and 
therefore how much it sparkles with different colours.

  Look at the equation for dispersion coefficient.

Dispersion coefficient = refractive index in violet light – refractive index in red light

  A jeweller thinks that diamonds disperse light by nearly three times that of quartz.

  Use the information in the table to show the jeweller is correct.

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

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

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

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

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

 [Total: 6]
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