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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

EQUATIONS
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Answer all the questions.

SECTION A – Module B6

1 Insulin is a hormone.

 It can be made in factories and used to treat people who have diabetes.

 Boxes A, B, C and D show some steps in the production of insulin.

 They are in the wrong order.

A
Bacteria are grown in large 

tanks full of nutrients.

B
The gene is taken from 

human cells.

C
The gene is put into 

bacteria.

D
Bacteria use the gene to 

make insulin.

 (a) (i) Write down the correct order of the steps in the process.

   One has been done for you.
    A   .....................  .....................  .....................  .....................   [2]

  (ii) What is the name of this process?

   Put a tick (✓) in the box next to the correct answer.

    DNA fingerprinting 

    fermenting 

    genetic engineering 

    pasteurising  [1]
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 (b) Some friends are talking about the process.

LilIy
I would not like to use
insulin made in this way.
I don’t think it is safe.

The insulin is the same as
human insulin as it is
made using a human gene.

Olivia

This process can make
large amounts of insulin.

John
People can test their
blood to see how much
insulin to use.

Michael

  Three friends are making statements which are based on scientific facts.

  One friend is giving an opinion.

  Which friend is giving an opinion?

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

[Total: 4]
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2 Antibiotics are drugs that are used to kill microorganisms.

 They are used to treat some diseases.

 (a) Which two of these diseases could be successfully treated with antibiotics?

  Put ticks (✓) in the boxes next to the two correct answers.

   chickenpox 

   cholera 

   food poisoning 

   influenza  [1]

 (b) Some bacteria are resistant to antibiotics.

  What does this mean?

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

 (c) The graph shows data about the use of one antibiotic in different countries.

  It shows the percentage of bacteria that have developed resistance to the antibiotic.

0
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per 1000 people per day

percentage
of bacteria
that have
developed
antibiotic

resistance

6 8

  Write about the pattern shown in the graph.

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

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

 .............................................................................................................................................. [1]
[Total: 3]



6

© OCR 2014

3 This article appeared in a recent newspaper.

Worry over school in America
There has been concern recently about a school in America.

The school was built on top of an old rubbish dump.

The dump contained rubbish such as dead plants and animal 
waste.

Now gases from the dump have been detected in the school 
buildings.

Scientists say that the school is safe at the moment but they 
are monitoring the gases.

 Some people are concerned about the gases detected in the school.

 Write about how these gases may have been made and why some people are concerned.

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

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

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

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

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

[Total: 3]
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4 Tim has grown some peaches in his garden.

 He gets peach juice from his peaches.

 Tim knows that wine is usually made from grapes but he wants to make some wine using the 
peach juice.

 This is possible because his peach juice contains sugar.

 (a) Explain why sugar is needed for making wine.

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

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

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

 (b) Tim wants to find out how much sugar is in his peach juice.

  He uses a device called a hydrometer.

  The hydrometer floats in a sample of the juice.
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  Tim can read from the scale the level of the hydrometer in the juice. 

  He can use this reading to find out about the juice and the wine he can make.

  Look at the table.

  It shows:

  • the sugar content of the juice before making wine
  • the maximum alcohol content of wine this juice can make.

Reading from hydrometer Sugar content of juice
in grams per litre

Maximum % alcohol 
content in the wine

1.07 183 9.2

1.08 208 10.6

1.09 240 12.0

1.10 265 13.4

1.11 290 14.9

1.12 315 16.3

1.13 340 17.7

  What does the hydrometer reading shown in the diagram tell Tim about his juice and wine?

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

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

 (c) Tim makes his wine and waits until it stops fermenting.

  He wants to know if all the sugar from the juice has turned to alcohol.

  This means the maximum alcohol content has been reached.

  He uses the hydrometer this time to test his wine.

  The hydrometer reading this time is 1.02.

  The actual alcohol content can be worked out using this formula:

   actual % alcohol = (hydrometer reading of juice – hydrometer reading of wine) × 131

  Tim concludes that not all the sugar from the peach juice has turned to alcohol.

  Use a calculation to find out if Tim is correct.

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

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

 .............................................................................................................................................. [2]
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 (d) Spirits can not be made by just using fermentation.

  Explain how wine can be changed to make a spirit.

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

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

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

[Total: 8]
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5 A factory uses sugar to make sweets.

 The factory buys sucrose but turns it into other sugars to make the sweets. 

 (a) Why does the factory use other sugars and not sucrose in the sweets?

  Put a tick (✓) in the box next to the correct reason.

   The other sugars do not dissolve in water. 

   The other sugars taste sweeter. 

   The other sugars are different colours. 

   The other sugars contain gel.  [1]
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 (b) The factory owners use an enzyme to turn sucrose into other sugars.

  The enzyme can be used in a liquid or it can be immobilised.

  Look at the graph.

  It shows how temperature affects the breakdown of sucrose using each type of enzyme.

0 2010 30
temperature in °C

rate of
breakdown
of sucrose

40 50 60 70

enzyme in liquid
immobilised enzyme

Key
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  The factory owners want to:

  • make lots of sugar that is as pure as possible
  • use as little energy as possible to heat the reaction.

  Write about how enzymes can be immobilised.

   Discuss the advantages and disadvantages to the factory owners of using the immobilised 
enzyme.

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

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

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

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

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

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

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

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

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

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

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

[Total: 7]
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SECTION B – Module C6

6 This question is about ethanol.

 Look at the displayed formula for ethanol.

C

H

H

H

H H

OH C

 (a) Ethanol is not a hydrocarbon.

  Explain why.

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

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

 (b) Ethanol is used to make alcoholic drinks.

  Write down two other uses of ethanol.

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

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

[Total: 3]
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7 This question is about electrolysis.

 Gina wants to electrolyse dilute sulfuric acid.

 (a) Draw a labelled diagram of the apparatus that Gina can use. 

  Label the anode and the cathode clearly.

[3]

 (b) Gina’s teacher electrolyses some molten salts.

  They are lead bromide, sodium chloride and calcium iodide.

  Complete the table to show the substances made at the cathode and the anode.

  One has been done for you.

Molten electrolyte
Substance made at

cathode anode

lead bromide lead bromine

sodium chloride ............................ ...........................

calcium iodide ............................ ...........................
[2]

 (c) Solid lead bromide cannot be electrolysed but molten lead bromide can be electrolysed.

  Explain why.

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

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

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

[Total: 7]
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8 This question is about CFCs.

 Look at the displayed formulas of some compounds.

C

H

F

H

F

FF C

A

C

H

Cl

Cl Cl

B

Cl

Cl

F

ClC

C

C

H

H

H H

D

 (a) Which compound is a CFC?

  Choose from A, B, C or D.

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

 (b) How many different elements are there in compound A?

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

 (c)  Write down the molecular formula of compound A.

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

 (d) CFCs were used as refrigerants and in aerosols.

  Write down two properties of CFCs.

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

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

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

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

[Total: 5]
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9 Gill and Rob investigate the displacement reactions of four metals.

 The metals are magnesium, zinc, copper and iron.

 They dip the metals into solutions of metal salts and observe what happens.

 Look at the table. It shows their results.

 ✓ = reaction
 ✗ = no reaction

Metal
Metal salt solution

magnesium sulfate zinc sulfate copper sulfate iron(II) sulfate

magnesium ✗ ✓ ✓ ✓

zinc ✗ ✗ ✓ ✓

copper ✗ ✗ ✗ ✗

iron ✗ ✗ ✓ ✗

 Write the four metals in order of their reactivity (most reactive first). 

 Use information in the table to explain how you reached this conclusion.

 Write a word equation for the reaction between magnesium and copper sulfate solution.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[Total: 6]
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10 Vegetable oils are important raw materials for the chemical industry.

 Write down two uses for vegetable oils.

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

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

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

[Total: 2]

11 In a fuel cell hydrogen, H2, reacts with oxygen, O2.

 Water, H2O, is the only product made.

 Write a balanced symbol equation for this reaction.

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

[Total: 2]
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SECTION C – Module P6

12 There are many different types of electronic components.

 (a)  Capacitors are electronic components.

  (i) Draw the symbol for a capacitor.

[1]

  (ii) What does a capacitor do?

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

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

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

 (b) Diodes can also be used in circuits.

  Look at the diagrams. 

  This diagram shows how an AC voltage changes with time.

voltage

time

  Diodes can be used to change the AC voltage.

  This diagram shows how the voltage is changed by an arrangement of four diodes. 

voltage

time

  Describe and name the process shown by these diagrams.

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

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

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

 [Total: 5]   
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13 This question is about the voltage-current characteristics of two conductors.

 Look at the voltage-current graphs.
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 Describe how the voltage varies with current for each conductor. 

 Use this to compare the resistances of A and B as the current changes and identify each    
conductor.

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

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

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

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

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

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

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

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

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

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

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

[Total: 6]
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14 Many electronic devices contain logic gates.

 (a) Look at the truth table.

Input Output

1 0

0 1
           
  Write down the name of the logic gate that produces this truth table.

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

 (b) Logic gates can be combined together.  

A

B

D

E
AND

OR

OR F

C

  (i) Which letters represent the input signals to the AND gate?

   Choose from

A and B   A and C   B and C   C and D   C and E
                

answer  .......................................................................................................................... [1]
            
  (ii) Complete the sentence.

   The three letters that represent output signals from the gates are 

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

  (iii) Here is part of the truth table for the combination of gates shown.

A B C D E F

0 0 0 0 0 0

0 0 1 0 0 0

0 1 1

1 1 1

   Complete the truth table. [2] 
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 (c)  A light-emitting diode (LED) is connected to the output from a logic gate on a microchip.

LED lights up

  The LED is removed and a bulb is connected to the same output from the logic gate.

bulb does not light up

  (i) Explain why the bulb does not light up.      

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

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

  (ii) The output from the logic gate is used to light a bulb in a separate circuit. 

   What component is needed between the output of the logic gate and the separate circuit 
to make the bulb work?

   Choose from

capacitor     LDR     relay

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

[Total: 7]



24

© OCR 2014

15 Louise wants to find out how resistors and potential dividers work.

 (a)  She connects a circuit with two resistors in series. Louise keeps R1 the same but changes 
R2. 

R1 R2

  Complete the table and use it to describe the relationship between R1, R2 and the total 
resistance, RT.

R1 in Ω R2 in Ω RT in Ω

3.6 3.2 6.8

3.6 6.6

3.6 3.6

 
  The relationship between R1, R2 and RT is ………………………………….......................... [2]       

 (b) Louise connects a circuit for a potential divider.

0 V 0 V

input voltage

output voltage

R3

R4

  Write down the name of component R4 and describe how it changes the output voltage.

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

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

 .............................................................................................................................................. [2]
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 (c) Louise changes R4 for a light dependent resistor (LDR).

  The resistance of an LDR changes as the light level changes.

  Look at the information for one type of LDR.

Light level in 
lux

Resistance in 
MΩ

100 10.0

200  5.0

800  1.0

900  0.5

1000  0.4

  Write about how the resistance changes with light levels, and why this LDR is less useful at 
high light levels.

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

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

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

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

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

[Total: 7]
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SECTION D 

16 Some bacteria and fungi make useful products and some make harmful products.

 (a) One useful product is yoghurt.

  Yoghurt is made by adding bacteria to milk.

  The bacteria change the sugar in milk into lactic acid.

  Bacteria A, B and C can all be used to make yoghurt from milk.

  Look at the graph.

  It shows how bacteria A, B and C change the pH of milk.

3.0

4.0

5.0

6.0

7.0

time

pH

bacteria
added

A
B C

  (i) What is the pH of milk before bacteria are added?

   pH = ..............................  [1]

  (ii) Adding bacteria changes the pH of the milk over time.

   Look at the graph.

   Describe the change in the pH of the milk after bacteria B is added.

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

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

 ...................................................................................................................................... [2]
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  (iii) Ali wants to change milk into yoghurt as quickly as possible.

   Use the graph to suggest which bacteria, A, B or C, he should use.
   
   answer ..............................

   Explain your answer.

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

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

 (b) A harmful product of a fungus is a chemical called aflatoxin. 

  Aflatoxin is sometimes found in contaminated animal food.

  If the animal eats this food, aflatoxin slowly builds up in its tissues.

  However, aflatoxin rapidly appears in the milk of cows after eating contaminated food. 

  Aflatoxin slowly breaks down in the animal.

  The table shows the maximum concentration of aflatoxin allowed in animal food.

Type of animal Mass of the animal
in kilograms

Aflatoxin allowed 
in animal food

in parts per billion

pigs 120 200

chickens 2 100

cows used for meat 700 300

cows used for milk 700 20

  Look at the data in the table.

  Describe the trend shown in the first three rows.

  Explain why the aflatoxin allowed for ‘cows used for milk’ does not fit this trend.

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

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

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

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

 .............................................................................................................................................. [2]
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 (c) When humans drink contaminated milk they take in aflatoxin.

  The allowed concentration for aflatoxin in milk is 0.50 parts per billion (ppb).

  Scientists think that adding bacteria A, B or C can make milk safer to drink.

  Bacteria A, B and C were added to samples of milk that contained 1.00 ppb of aflatoxin.

  After some time, the aflatoxin levels in the milk were measured.

  The experiment was carried out 3 times with each type of bacteria.

  The results are shown in the table.

Concentration of aflatoxin in ppb

Bacteria First trial Second trial Third trial Mean

A 0.45 0.35 0.55 0.45

B 0.50 0.48 0.58 ..............

C 0.49 0.56 0.51 0.52

  (i) Calculate the mean (average) concentration after treatment with bacteria B.

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

  (ii) The results of this experiment are useful for farmers who want to sell the milk from their 
cows. 

   Explain why.

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

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

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

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

[Total: 10]

END OF QUESTION PAPER
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