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EQUATIONS

specific t t voltage
energy = mass x heat x emﬁera ure resistance = —gt

capacity change curren
energy = mass x specific latent heat V=u+at

. v2 = U2 + 2as

efficiency = useful energy outpgt (x 100%) ]

total energy input S=ut+ —at?

2
wave speed = frequency x wavelength
m,u, + MyU, = (M, + m,)v
power = voltage x current

refractive index = speed of light in vacuum

energy supplied = power x time speed of light in medium
average speed = distance image size
9e sp ~ time magnification = g—
object size
distance = average speed x time | =1 +1
e~ bt
(U +V) voltage across number of
$= ) xt primary coil _  primary turns
voltage across =~ number of
change in speed secondary coil  secondary turns

acceleration =

time taken
power loss = (current)? x resistance

force = mass x acceleration
Vplp =Vl

weight = mass x gravitational field strength

work done = force x distance

work done

ower = -
P time

power = force x speed

LI
KE_2mv

momentum = mass x velocity

change in momentum
time

force =

GPE = mgh
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Answer all the questions.

SECTION A - Module B6

1 (a) The diagram shows a bacterial cell.

What is the name of part X?

Put a around the correct answer.

cell wall cytoplasm DNA flagellum nucleus
[1]

(b) Acoldis caused by a virus.

How are viruses different from bacteria?

.............................................................................................................................................. [2]
(c) Sam has a cold.

When he sneezes, he makes sure he sneezes into a tissue or handkerchief.

Explain why.

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

© OCR 2017
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5
(@) The diagram shows part of a soil food web in a garden.

dead material plants

N

bacteria

nematode worms

fungi  »

(i) Write down one carnivore from the food web.

springtails

...................................................................................................................................... [1]
(ii) Write down one herbivore from the food web.
...................................................................................................................................... [1]
(iii) Write down one detritivore from the food web.
...................................................................................................................................... [1]
(b) Sue adds compost to the soil in her garden to attract earthworms.
(i) Earthworms will help her plants grow.
Explain why.
...................................................................................................................................... [2]
(ii) Compost is made from dead plant material.
Describe how the plant material is turned into compost.
...................................................................................................................................... [2]

© OCR 2017 Turn over
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Yeast is a fungus that is used when making beer.

To make the beer, a chemical reaction must take place inside the yeast cells.
The yeast cells will also reproduce.

The graph shows how changing the temperature changes the activity of yeast.

Explain the role of yeast in the production of beer.

In your answer:
* describe how yeast reproduces
* describe the chemical reaction that takes place inside the cells

* suggest a reason why, when making beer, the temperature is kept between 20°C and 25°C.

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

© OCR 2017
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7
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
genetically engineered crops grown has engineered crops are now becoming less
been recently decreasing. popular with 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 Ben Clare

Which student is correct?

Explain your answer.

© OCR 2017
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(c) The pie chart shows what characteristics the new varieties were tested for.

herbicide
other tolerance
32% 24%

virus
resistance prodl_Jct
5% quality
o,
fungus 17%
resistance
4% i .
" redctance _sect
19 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).
...................................................................................................................................... [11

© OCR 2017 Turn over
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(d) The table describes the stages of genetic engineering.

© OCR 2017

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

[1]
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1
SECTION B — Module C6

A laboratory is developing a fuel cell to provide electrical power to a spacecraft.

Look at the information about a fuel cell.

(@)

(b)

(c)

fuel used hydrogen
fuel reacts with oxygen
waste product water
mass of fuel cell 30kg
efficiency 85%
voltage produced 0.9 volts
operating temperature 70°C

Write down two advantages of using this fuel cell to provide electrical power to a spacecraft.

.............................................................................................................................................. [2]
In this fuel cell, hydrogen, H,, reacts with oxygen, O,

Water, H,O, is made.

Write a balanced symbol equation for this reaction.
.............................................................................................................................................. [2]

© OCR 2017 Turn over



Tim has two shirts.

12

He has spilled red paint on one shirt and green paint on the other shirt.

Tim wants to choose solvents to remove the red and green paint.

Look at the table. It shows information about different solvents.

Solvent Does it rt_emove Does it re'move Does it rer.nove Does it dzflmage
red paint? blue paint? green paint? the shirt?
A yes no no yes
B no no yes yes
¢ yes yes no no
D no yes yes no

(a) Tim wants to remove the red and green paints without damaging the shirts.

Which solvents should he use? Explain your answer.

(b) Tim wants to wash his shirt.

He looks at the label on the washing powder.

The label shows some of the ingredients in the washing powder.

Match each ingredient to its job. One has been done for you.

Draw only three straight lines.

ingredient

enzymes

bleach

optical brighteners

detergent

© OCR 2017

job

removes food and blood
stains

gives a ‘whiter than white’
appearance

does the cleaning

removes coloured stains

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

The jacket must be dry cleaned.

What is meant by dry cleaning?

© OCR 2017 Turn over
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This question is about fats and oils.

(@) What is the state of an oil at room temperature?
Choose from:
gas
liquid
solid
vapour
ANSWET eiiiiiei e e e e eeeeeiiies e e e e e e e e eeerea s e e e e e aeeeaenes [11
(b) Vegetable oil reacts with sodium hydroxide solution.

What useful household substance is made?

(c) Milk is an emulsion.

What is an emulsion?

© OCR 2017
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8 Jane is investigating the electrolysis of copper sulfate solution using carbon electrodes.

dc supply
-+
carbon cathode \J_ J_/carbon anode

/copper sulfate solution

(@) What will Jane see happening at the carbon anode (positive electrode)?

(b) Copper is made at the carbon cathode.
Jane wants to increase the mass of copper deposited.
How can she do this?

Place a tick (v') in the box next to the correct answer.

Reduce the time of the electrolysis.

Increase the current passing through the copper sulfate solution.

Use a different concentration of copper sulfate solution.

Change the anode and cathode around.

1]
(c) Jane changes the copper sulfate solution to dilute sulfuric acid.
Hydrogen is made at the cathode.

What is the chemical test for hydrogen?

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

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

= =]

soap solution

A/sample of water

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.

Volume of soap solution added

Sample in cm3

distilled water 3.0

before boiling 10.0
sample A

after boiling 3.0

before boiling 12.0
sample B

after boiling 12.0

before boiling 6.0
sample C

after boiling 3.0

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

Put the samples in order of their hardness (hardest first).

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

© OCR 2017 Turn over
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SECTION C — Module P6

10 John investigates resistance.
(@) He places three resistors in series.

Look at his circuit.

——1200Q——100Q

(i) Calculate the total resistance of the resistors in the circuit.

ANSWEN ..vveeeeiieeeeeeieeeeeeeenn ohms [11
(i) John places the same three resistors in parallel.

Suggest what happens to the total resistance of the resistors in the parallel circuit.

© OCR 2017



19
(b) John finds three unknown components.

He labels them A, B and C.
He takes current and voltage measurements for the components.

Look at the graph of his results.

/
]/
/
voltage /
g 4 /
/
/
V4 /
/ /
p4 /
/ /
/ /
/ A
74 - o)
P! ] A4
=
/ A ~1
P4 P T
r ot
ot
=
/ T
p 4 A A
= >
0 1 2 3 4

current in amps

(i) Explain which component A, B or C has the highest resistance at 2A.

(ii) Explain what is meant by electrical resistance in a metal conductor.

Use ideas about atomic structure in your answer.

© OCR 2017 Turn over
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Kate investigates three different types of transformers.

She records the input and output voltages of the transformers.

Look at the table.

Name of Type of Input voltage Output voltage
transformer transformer in volts in volts
A 25000 450000
B 230 19
C 230 230

Identify the type and suggest a use for each transformer A, B and C.

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

© OCR 2017
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12 Beth connects two logic gates together.

Look at a diagram of her circuit.

input A —M
D
input B ——————— )

(a) Complete the truth table for this logic circuit.

A B C D
0 0
0 1
1 0
1 1

(b) Which of the following could not be used to provide an output for a logic gate?
Put a around the correct answer.

thermistor LED relay

© OCR 2017

[2]

]



23
(c) Beth completes her homework on transistors.

/ Transistor Homework \

Transistors are the basic building blocks of electronic components.

An average computer uses millions of transistors in its circuits.

A transistor is like a resistor.

\Transistors can be connected together to make thermistors. /

There are two mistakes in Beth’s homework.

(i) Write down the two mistakes.

(d) For a transistor Beth measures the base current to be 0.1A and the collector current to be
5.0A.

Calculate the emitter current for this transistor.

ANSWET eeieiieeeeeeeeeeitiie e e e e e e e eeaaar e e e e e e eeenans A[1]

© OCR 2017 Turn over
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13 Four students discuss ideas about diodes.

Look at their ideas.

The symbol for
a diode is:

current to flow in
—|i|— one direction.

Diodes only allow

-

v
)

Bob Ula

One diode is used
to provide half-wave

; rectification.

Liz Rav

Two diodes need
to be used to provide
full-wave rectification.

Only two students have correct ideas about diodes.

(@) Which two students have correct ideas about diodes?

© OCR 2017
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(b) Rectification is used to change the current from AC to DC.

Look at the voltage-time graph.

A

0 .

time

(i) Which type of rectification is shown by the graph?

...................................................................................................................................... [1]
(ii) Many devices need a more constant electricity supply.
Sketch the voltage-time graph for a more constant supply.
A
voltage
time
1]
14 Kevin investigates how electricity is generated.
He reads that the dynamo effect can be used to generate electricity.
Describe what the dynamo effect is.
..................................................................................................................................................... [2]

© OCR 2017 Turn over



15 James finds this headline in a newspaper.

26

SECTION D

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 amount of fat eaten as butter or margarine each day and how many men

number of men
with heart disease 200-
per 1000

© OCR 2017

have heart disease.

Amount of fat Number of men with heart
eaten per day disease per 1000
ng Eat butter Eat margarine
<4 340 295
>4 and <16 320 330
> 16 300 400

Complete the bar chart.

(i) James draws a bar chart to show the data.

400

350

300+

I
|

250+

[T T T

I

150+

100+

[T T T

I

50+

0

<4

>4 and <16 >16

amount of fat eaten per day in g

Key:

[ ] butter

[] margarine

]



(ii)

(iif)

© OCR 2017
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James decides the answer to the question in the headline is

Eating butter is healthier than eating margarine.

Write down one way the data supports his answer and one way it does not support his
answetr.

Y] o] oo o AR SRR

James eats an average of 189 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.

ANSWET ..o Y% [2]

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:
------ butter
—— margarine
6
amount per r’J—/\’\A/"\
person per 4
year in kg
2 Naen S P e A\ e
0 1 1 1 1 1 1 1 1
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
year
(i) In which year was the most margarine eaten per person? .........ccccccceveeeeennnns [1]1

(ii) Describe the trends in the amount of butter and margarine eaten between 1910 and
2000.

© OCR 2017
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(iii) Look at the graph. It shows the number of deaths from heart disease for America.

400
/ TN
N
/
300
number of /
deaths from 1/
heart disease 200 a
per 100 000 of
the population
100
0
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
year

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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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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