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capacity =~ °hange

energy = mass x specific latent heat

useful energy output (x 100%)

efficiency =
y total energy input

wave speed = frequency x wavelength
power = voltage x current

energy supplied = power x time

distance
average speed = ———
time

distance = average speed x time

s=th

change in speed

acceleration = -
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force = mass x acceleration
weight = mass x gravitational field strength

work done = force x distance
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P time
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momentum = mass x velocity

change in momentum
time

force =

GPE = mgh
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EQUATIONS

2
. volt
resistance = Y2 129€
current
V=u+at
v2 = U2 + 2as
s=ut+ 1at2
- 2

m,u; + Myu, = (M, + m,)v

speed of light in vacuum

refractive index =
speed of light in medium

image size

magnification = — -
object size

=1y +1,

number of
primary turns
number of
secondary turns

voltage across
primary coil

voltage across

secondary coll

power loss = (current)? x resistance

Volo = Vg
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Answer all the questions.
SECTION A — Module B6
1 New varieties of genetically engineered crops are tested by growing them outside.

The graph shows the number of new varieties approved for testing by the US government.
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(a) Describe the trends shown by the graph.

Include data from the graph in your answer.
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(b) Look at two statements about genetically engineered crops.

Statement 1 Statement 2
The graph shows that the number of The graph shows that genetically engineered
genetically engineered crops grown has been | crops are now becoming less popular with
recently decreasing. consumers.

Some students are discussing these statements.

Statement 1 is
Both the statements shown by the graph Neither statement
are shown by but statement 2 is not is shown by the
the graph. shown by the graph. graph.

Ann

Which student is correct?

Explain your answer.
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(c) The pie chart shows what characteristics the new varieties were tested for.
herbicide

other tolerance
32% 24%

virus
resistance prodgct
5% quality
(o)
fungus 17%
resistance
49 i i
" eoone_Insect
1o resistance
° 17%

(i) Which characteristic is being tested for the most?
Put a around the correct answer.

herbicide tolerance

product quality
resistance to pests and infections
1]
(i) Explain your answer to part (c)(i).
..................................................................................................................................... [1]
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(d) The table describes the stages of genetic engineering.
They are not in the correct order.
Put the stages in the correct order by writing numbers 1, 2, 3, 4 and 5 in the boxes.

Two stages have been done for you.

stages description

cut open the DNA of a new plant

1 identify the desired gene in a plant

insert the desired gene into the DNA

remove the desired gene from the DNA

5 the desired gene works in the new plant

]

Question 2 begins on page 8
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2 The diagram shows part of a soil food web in a garden.

dead material — plants
\ earthworms

bacteria

nematode worms

fungi  >
springtails

(a) Adisease kills all the beetles in a garden.
What effect will this have on the size of the population of springtails?

Explain your answer.

(b) As well as living on the dead material, bacteria live in a very wide range of habitats throughout
the world.

Explain why bacteria are able to live in so many different places.

© OCR 2017
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(c) Read the newspaper article.

Charles Darwin’s best-selling book

Today, Charles Darwin is most famous for his book On the Origin
of Species, published in 1859. But in his lifetime, his best-selling
book was a book all about earthworms, called The Formation of
Vegetable Mould through the Action of Worms. This was his last
scientific book, published in 1881.

(i) Suggest why Darwin’s book on earthworms was his best-selling book.

(ii) Darwin’s book made people realise just how important earthworms are, both for farmers
and for the natural environment.

This is because of the effect they have on soil structure and fertility.
Explain why earthworms are so important.

In your answer:
. describe what earthworms do to the soil

« explain why these actions are so important.

/ The quality of written communication will be assessed in your answer to this question.
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3 Erinis investigating biological washing powder.
She places four identical cubes of cooked egg white in four different solutions, A, B, C and D.

Egg white is made of protein.

egg white
A B C D
water water and acid and alkali and
biological biological biological
washing powder washing powder washing powder

These are the results after two days.

egg white
A B C D
water water and acid and alkali and

biological biological biological
washing powder washing powder washing powder

Explain the results of the experiment.

Use information from the question, as well as your own knowledge, to help you answer.
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4 The diagram shows a virus attacking a bacterial cell.

virus /?\ virus DNA

bacterial cell bacterial DNA

(@) Explain how the virus reproduces inside the bacterial cell.

............................................................................................................................................. [2]
(b) Bacteria can be killed by antibiotics.

Doctors do not always prescribe antibiotics for bacterial infections.

Explain why.

............................................................................................................................................. [1]
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SECTION B — Module C6
This question is about fuel cells.
(@) Ina hydrogen-oxygen fuel cell, hydrogen, H,, reacts with oxygen, O,
Water, H,O, is made.

Write a balanced symbol equation for this reaction.

(b) Look at the information about the reaction between hydrogen and oxygen in a fuel cell.

+ the reaction between hydrogen and oxygen is exothermic
* energy must be put in to start the reaction

Complete the energy level diagram for the reaction between hydrogen and oxygen.

A

oxygen + hydrogen

energy

progress of the reaction

[2]
(c) Hydrogen-oxygen fuel cells make water as a waste product.
Water is not a pollutant.
Hydrogen-oxygen fuel cells still produce pollution.

Explain how.
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A detergent company is making new detergents.

Tim is researching these detergents.

Look at the table. It shows if the new detergents remove different stains at low temperatures.

www.xtrapapers.com

Is stain removed? Does it damage
Detergent . . the clothes?
Oil Egg Blood Paint ’
A no yes yes no yes
B yes no no no no
c no no no yes no
D yes no no yes yes
E yes yes yes no no

(@) Which detergent should Tim use to remove paint from his clothes?

............................................................................................................................................. [2]
(b) Two of the detergents contain an enzyme.

Which two?

........................................... and ...,

Explain your answer.

............................................................................................................................................. [2]
(c) Tim also has a jacket.

The jacket must be dry cleaned.

What is meant by dry cleaning?

............................................................................................................................................. [2]
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7 Jane is investigating electrolysis.

She electrolyses molten (liquid) lead bromide.

molten lead
bromide

I - C—

(a) Jane finds that solid lead bromide does not conduct electricity.
She finds that molten (liquid) lead bromide does conduct electricity.

Explain these two observations.

............................................................................................................................................. [2]
(b) Jane then electrolyses dilute sulfuric acid. Hydrogen is made at the cathode.

Write a half equation for the reaction of hydrogen ions, H*, to make hydrogen gas, H,.

Use e~ to represent an electron.

............................................................................................................................................. [2]
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(c) Jane then electrolyses sodium sulfate solution.

Sodium sulfate solution contains these ions.
H* Na* OH- S0,%"

The electrolysis of sodium sulfate solution makes hydrogen, H,, rather than sodium, Na, at
the cathode.

Explain why.

............................................................................................................................................. [1]
This question is about fats and oils.
(a) Natural fats and oils can be split up using hot sodium hydroxide solution.
What is the name of this process?
............................................................................................................................................. [11
(b) Complete the word equation for the process.
fat + sodium hydroxide ———— . F oo, [11

© OCR 2017 Turn over
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9 Abigail and Alfie investigate four samples of water, A, B, C and D.

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

soap solution

sample of water

(3
| I
They add soap solution to samples of water and shake them.
They keep adding more soap solution until a lather remains.

Look at the table. It shows their results.

s Volume of soap solution added
ample . 3
incm

distilled water 3.0

before boiling 10.0
sample A

after boiling 3.0

before boiling 15.0
sample B

after boiling 9.0

before boiling 12.0
sample C

after boiling 12.0

before boiling 6.0
sample D

after boiling 3.0

© OCR 2017
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Identify, with reasons, the types of hardness in each of the samples A, B, C and D.

Temporary hard water contains dissolved calcium hydrogencarbonate, Ca(HCO,),.
Write a balanced symbol equation for the thermal decomposition of calcium hydrogencarbonate.

/ The quality of written communication will be assessed in your answer to this question.
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SECTION C — Module P6
10 Samir investigates the resistance of some components.

Look at the graphs A, B, C and D.

A B

A A

resistance resistance

A A

resistance resistance

(a) Look at the graphs.
(i) The resistance of an LDR varies with increasing light level. Which graph shows this?
Choose from: A,B,CorD .....ccccccceerrnnnnnnnn. [1]

(ii) The resistance of a thermistor varies with increasing temperature. Which graph shows
this?

Choose from: A,B,CorD ........cccevuiveennnn [1]

© OCR 2017
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(b) Samir connects three resistors in parallel.

Look at the diagram.

I 200Q I——

Calculate the total resistance of the three resistors in parallel.

ANSWEN .ooooeiieeiieeieeen, Q [2]

© OCR 2017 Turn over
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11 Ron investigates the rotation of an electromagnet inside a coil.
He thinks that doubling the speed of rotation of the coils will double the voltage generated.

He also thinks that doubling the number of turns will double the voltage generated.

Look at the table.
attempt speed of rotation number of turns
in rotations per minute
1 100 100
2 200 200
3 300 200
4 300 100
5 400 100

If attempt 1 generates 10V, explain which two attempts will produce 40 V.

© OCR 2017



www.xtrapapers.com

21
BLANK PAGE

Question 12 begins on page 22

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2017 Turn over



www.xtrapapers.com

22
12 Jane investigates a potential divider circuit.
She places a thermistor, T, in series with a fixed resistor, F.
The resistance of the thermistor can vary.
Its resistance can vary from less to more than that of a fixed resistor.

Look at the circuit Jane builds.

—
5V battery |
.

output voltage

(a) The output of this circuit can provide a signal to a logic gate which depends on temperature.

Explain how.

© OCR 2017
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(b) Jane connects the output to a series of logic gates.

Look at the diagram.

input A D
input B

}output F

Inputs Outputs
A B C D E F
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
Complete the truth table for this series of logic gates. [3]

© OCR 2017 Turn over
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13 Liz investigates power loss in electrical cables.
She measures the current and the resistance in two cables.

Look at her results.

Current Resistance Power loss
in amps in ohms in watts
20 1.2
2 1.2

(a) Calculate the power loss for each cable and use your answers to explain why power is
transmitted at high voltages.

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

© OCR 2017
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(b) Explain what causes resistance in metallic conductors and how this changes with temperature.

Use ideas about kinetic theory in your answer.

............................................................................................................................................. [2]
14 (a) When a capacitor is fully charged the voltage across itis 10V.
Describe how the current and voltage change when a conductor is connected across it.
............................................................................................................................................. [2]
(b) What job does a capacitor do in an electrical circuit?
............................................................................................................................................. [1]
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SECTION D

15 James finds this headline in a newspaper.

Butter or margarine: which is really
healthier?

James thinks that margarine is healthier as it contains less saturated fat.
He decides to do some research about butter and margarine.
(a) James finds this table of data on the internet.

The data shows the average amount of fat eaten as butter or margarine each day and how
many men have heart disease.

Amount of fat Number of men with heart
eaten per day disease per 1000
in
nag Eat butter Eat margarine
<4 340 295
>4 and <16 320 330
>16 300 400
(i) Complete the chart to show the data for both butter and margarine. [1]
400
350
300
250

number of men
with heart 200
disease per 1000

150

100

50

0

<4 >4 and <16 >16

amount of fat eaten
per day ing
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(ii) James eats an average of 18g of margarine a day.

He uses the data to predict he has a 40% probability of getting heart disease.

Calculate the probability of getting heart disease if he ate less than 4g of margarine

each day.
ANSWES ..ot % [2]
(iii) Does the data answer the question in the headline? ...

Write down two reasons for your answer.

(iv) The number of men with heart disease per 1000 is an estimate.
The estimate is based on a study involving 832 men aged 45—-64.
At the start of the study none of the men had heart disease.
Their intake of fat and health were monitored for 20 years.
At the end of the study the proportion of men in the study with heart disease was recorded.

This value was used to estimate how many men per 1000 are likely to have heart disease
based on their intake of fats.

Suggest three reasons why the final estimate may not be valid for all men.

© OCR 2017 Turn over
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(b) James finds this graph.
It shows the amount of butter and margarine eaten in a year by people living in America.

8 Key:
o Foal ™ A N butter
- ".W," —— margarine
6 Tl
v

amount per
person per 4
year in kg

2

0 1 1 1 1 1 1 1 1
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
year

Look at the graph. It shows the number of deaths from heart disease in America.

400

N\
/

300 i

}V

number of /
deaths from
heart disease 200 d
per 100000 of F
the population

N

100

0
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

year
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Together, the graphs in part (b), seem to show a surprising link between eating margarine
and heart disease.

Write about this link between eating margarine and heart disease.

Use evidence from both graphs in part (b) in your answer.

END OF QUESTION PAPER
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