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EQUATIONS
specific voltage
energy =mass x heat X temﬁerature resistance = —gt
capacity ~ ©"ange curren
energy = mass x specific latent heat v =u + at

2 _ 2
useful energy output (x 100%) Vi =uT+2as

total energy input

efficiency =
s=ut+ 1a’[2
2
wave speed = frequency x wavelength
m,uy + MyU, = (M, + M,)v
power = voltage x current

speed of light in vacuum

energy supplied = power x time refractive index =
gy sUpp P speed of light in medium
average speed = w im iz
ime magnification = mage size
object size
distance = average speed x time
lg =1, +1,
gz (U+V) oy
2 voltage across number of
primary coil _  primary turns
acceleration = Chapge in speed voltage across number of
time taken secondary coil secondary turns
force = mass x acceleration
weight = mass x gravitational field strength power loss = (current)? x resistance
work done = force x distance Vplp =Vl
power = work done
time

power = force x speed

1 2
KE_2mv

momentum = mass x velocity

change in momentum
time

force =

GPE = mgh
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Answer all the questions.

SECTION A — Module B5

1 Animals use different surfaces to get oxygen.

Animal Approximate width of Surface used to get oxygen
animal in cm
amoeba 0.01 whole outer surface
earthworm 1 whole outer surface
frog 4 whole outer surface and lungs
rabbit 10 lungs
human 40 lungs

(@) What pattern can you see in the table about the surfaces used by different sized animals?

©OCR 2014
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(b) A frog can take in oxygen through its whole outer surface and lungs.

®

ST e 3 N

Look at the graph.

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

120 <
100 / \\wng
e ~
relative units " e ; i == _;lﬂe_r;qua_cg_ ——-k\—\___
20

0
Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec

month of the year

(i) Describe two patterns shown in the graph.

(i) During which month is a frog most active?

Use information from the graph and your knowledge of respiration to explain your answer.

[Total: 7]
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2 The diagram shows the human digestive system.

small intestine stomach

The small intestine and stomach are two parts of the digestive system.
(a) Add label lines to the diagram to show the position of the
(i) small intestine

(ii) stomach.

[2]

©OCR 2014
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(b) The table shows how long two different foods stay in the stomach.

Both contain the same amount of protein.

Time food stays in stomach
in minutes

Liquid protein drink

50

Solid protein meal

100

Write about how the stomach digests these protein foods.

Suggest why the two meals stay in the stomach for different lengths of time.

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

©OCR 2014
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3 Infertility means that some couples have problems having a baby.

(a) Draw lines to join the cause of infertility to the best method for treatment.

cause of infertility method for treatment
blocked fallopian tubes egg donation
no eggs produced IVF
uterus cannot maintain a pregnancy surrogacy

[2]
(b) Artificial insemination is also used to treat some types of infertility.

The graph shows the chance of pregnancy from artificial insemination with different samples

of sperm.
20
percentage P e
chance of a 1L~
successful 44 o
pregnancy
/
0 10 20 30 40

number of sperm viewed in sample

©OCR 2014



9

(i) A doctor looks at a sample of sperm with a microscope.

Use the graph to find out the percentage chance of a successful pregnancy using this
sperm sample.

........................... % 1]

(ii) The doctor looked at a sample from another person.

Using this sample is less likely to result in a successful pregnancy.

Suggest two reasons why.

[Total: 5]
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10

The picture shows a fractured arm.

(@) Write about the fracture shown in the picture.
In your answer include:

e the name of the machine used to take the picture
e the type of fracture and the names of the bones damaged.

(b) Other parts of the body can also be damaged or develop problems.

Draw lines to join the part of the body with the machine used to take over the job of the
damaged part.

part of the body machine used
heart dialysis machine
lungs pacemaker
kidneys ventilator
[2]
[Total: 5]
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SECTION B — Module C5

5 This question is about scientific units.
Draw a straight line between the physical quantity and its correct unit.

You should only draw five straight lines.

physical quantity unit
concentration g/mol
mass g
molar mass mol/dm?3
temperature dm3
volume °C
[3]
[Total: 3]
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6 This question is about acids.

(a) Nitric acid has similar reactions to hydrochloric acid.

12

Nitric acid reacts with calcium carbonate.

A gas is made.

Which gas?

Choose from:

answer

ammonia

carbon dioxide

hydrogen

nitrogen

nitrogen dioxide

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

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

She uses the same volume and concentration of both acids.

ethanoic
acid

——

o
/\
(. J (.
3cm of
magnesium
ribbon

(i) What is the name of the gas made in both reactions?

©OCR 2014
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(ii) Ethanoic acid reacts much more slowly than hydrochloric acid.

Explain why using the reacting particle model.

[Total: 5]
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14

Sulfuric acid is made by the Contact Process.

Look at the word equations. They show how sulfuric acid is made.
Stage 1 sulfur + oxygen — sulfur dioxide
Stage 2  sulfur dioxide + oxygen == sulfur trioxide
Stage 3  sulfur trioxide + water — sulfuric acid

(a) Write down the names of the three raw materials needed to make sulfuric acid.

.............................................................................................................................................. [3]
(b) One of the three stages is a reversible reaction.
Which stage? ........cccooveviiiiiiiiiieeenns
How can you tell from the equations?
.............................................................................................................................................. [1]
[Total: 4]
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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

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

80,27, are in the river water.

What is a precipitation reaction?

Explain whether Phil’s results support his conclusion.

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

©OCR 2014



(b)
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Phil also thinks the water is polluted by an acid.
He decides to test the pH of the river water.

He does not have a pH meter.

Describe how Phil could find the pH of the river water.

[Total: 8]
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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.

18

Amount in Adult GDA | Percentage of GDA in
1009 of shack value 1009 of snack (%)
energy 1910kJ 8300kJ 23
protein 4.5¢g 45¢g 10
carbohydrates 61.89g 2309 27
fat 14.0g 709 20
fibre 3.2¢g 249 13
sodium 1.279 249 53

(a) Nick got all his GDA for fat from the potato snack.

(i) How many grams of the snack did he eat?

(b) Scientists decide the GDA value by doing experiments.

Suggest two reasons why the GDA values on the packet are provisional and in future years

may change.

©OCR 2014
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SECTION C - Module P5

10 Bradley races on his bike. His cycling coach takes measurements of his performance in the race.

(a) Bradley starts from rest and accelerates steadily to 12m/s.
This takes him 7s.

12m/s new speed

He now pedals harder and accelerates at 0.25m/s? for 20s.
Calculate Bradley’s new speed.

ANSWES ...evveieeeeeveeeeeeeneeenenns m/s [2]
(c) Bradley now cycles into the wind. He pedals with the same force as before.

His cycling coach notices that his speed decreases as he cycles into the wind.
Use ideas about forces to suggest why.

[Total: 6]
©OCR 2014 Turn over
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11 Ellie has an old camera which uses a lens to focus an image onto a film.

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

| film

position of lens

(@) What type of lens is used in this camera?

Choose from

concave convex diverging reflecting

.............................................................................................................................................. [1]
(b) The lens in Ellie’s camera has a focal length of 30 mm.

Describe what focal length means.

.............................................................................................................................................. [2]
(c) Ellie’s camera produces an image on the film.

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

.............................................................................................................................................. [1]
(d) 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]

©OCR 2014
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(e) Ellie takes a picture of the insect.
The insect is 5mm long.
The image produced on the film is 12.5mm long.

Calculate the image magnification.

magnification = ..........cccccei i [2]
(f) Ellie has another camera. It has a mirror that reflects some of the light into a prism.
The light then comes out of the viewfinder so that Ellie can see the image.

Look at the diagram.

prism viewfinder
T
S T =+
light —p- L /
\—’L )
lens mirror
recording
medium

Name the process which describes what happens to the light in the prism.

[Total: 9]

©OCR 2014 Turn over



22

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.

fuel tank combustion chamber

\ \

N\
X \ |
[ liquid hydrogen AN

exhaust gas

[ liquid oxygen

In order for the rocket to move:

e The hydrogen particles react violently with the oxygen particles in the combustion chamber.
*  This produces a high temperature and pressure.

* The exhaust gas is forced out of the combustion chamber.

Explain what causes the high pressure in the combustion chamber and how this makes the rocket
move forward.

Use ideas about particles and forces in your answer.

©OCR 2014
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/ The quality of written communication will be assessed in your answer to this question.

[Total: 6]
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13 Look at the information about different artificial satellites.

Satellite Average Time taken Position Use
height above | to make one
Earth in km orbit around
Earth in
hours
G.O.E.S. 35800 24.0 fixed position above a | collects weather images
point on the equator of northern hemisphere
International 360 1.5 moves over North and | collects images of Earth
Space South poles
Station
Galaxy 35800 24.0 fixed position above a | relays TV signals
point on the equator

Use information from this table to answer the following questions about satellites.
(@) Inatown, the TV satellite dishes all point to the sky in the same fixed direction.
Explain why.

(b) The International Space Station collects many detailed images of different parts of the Earth’s
surface.

(i) Explain why different parts of the Earth’s surface can be photographed each day.

(ii) The pictures from the International Space Station are more detailed than the pictures
from the G.O.E.S. satellite.

Explain why.

©OCR 2014
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(c) The G.O.E.S. satellite is in a fixed position above one point on the equator.
However it can collect weather images from a large area of the Earth’s surface.

Suggest how this is possible.

[Total: 4]

END OF QUESTION PAPER
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