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specific
energy = mass x heat x temrr:erature
capacity change

energy = mass x specific latent heat

useful energy output (x 100%)
total energy input

efficiency =

wave speed = frequency x wavelength
power = voltage x current

energy supplied = power x time

average speed = M
time

distance = average speed x time

(u+v)

t
5 X

S =

change in speed

acceleration = -
time taken

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

work done = force x distance

work done

power = :
time

power = force x speed

1 2
KE_va

momentum = mass x velocity

change in momentum

force = -
time

GPE = mgh
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EQUATIONS
resistance = voltage
current
V=u+at

v2 = U2 + 2as

L
s-ut+2at

m,u; + mMyu, = (M, + mM,)v

speed of light in vacuum

refractive index =
Ve Index speed of light in medium

image size

magnification = — -
g object size

le =1, + 1.

voltage across number of
primary coil primary turns

voltage across = number of

secondary coil secondary turns

power loss = (current)? x resistance

Vylo =Vl
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Answer all the questions.
SECTION A — Module B5
1 This question is about blood.
Look at the bar chart.

It shows how many days supply of blood there was in UK blood banks on 29th July 2013.
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blood groups

(@) The bar chart shows the eight possible blood groups found in humans.
Six of the groups are named.
The names of bars X and Y are missing.

Write down the names of the blood groups shown by bars X and Y.
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(b) () How many days would blood group O negative have lasted if no more blood
was donated?

................................. days [11
(ii) What other conclusion can you make from the data?

Put a tick (v) next to one correct conclusion.

The supply of O positive would have lasted longer than the other blood groups.

There was less supply of group B positive blood than group B negative.

The banks would have run out of O positive blood in 3 days.

The supply of blood group O negative and B negative was the same.

1]
(c) If someone loses a lot of blood from an injury they can have a blood donation.
Suggest one other reason why someone would need a blood donation.
.............................................................................................................................................. [1]
(d) Human blood is transported around the body in a closed circulatory system.
Insects have an open circulatory system.
Describe how a closed circulatory system is different to an open circulatory system.
.............................................................................................................................................. [2]
[Total: 6]
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2 Look at the diagram of a bone fracture in the human arm.

(@) Write down the name of the bone in the arm that has been fractured.

[Total: 3]
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Benazir and Toby investigate digestion.
They use Visking tubing as a model gut.
Visking tubing has tiny holes in its membrane that only let very small molecules pass through.

Look at the apparatus they use.

\/Visking tubing
1% \ | —1%
starch T 1| starch
solution solution
+
carbohydrase
enzyme
T~ water — |

-

tube A tube B

Benazir and Toby leave the apparatus set up for 30 minutes.
They then test the water for starch and sugar.

The table shows their results.

Test Tube A Tube B

starch no starch no starch

sugar no sugar contains sugar

©OCR 2016
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(@) There is no starch or sugar in the water at the start of the experiment.
Explain the results in the table.
Use ideas about what happens during digestion and absorption in your answer.

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

(b) Benazir wants to extend their investigation.

She suggests they set up tube A in the same way but add starch and lipase to the Visking
tubing in B.

Toby tells her that they would just get the same result.
Is Toby correct? ......cccccecnnnnneee

Explain your answer.

[Total: 8]
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4 This question is about water loss from the body.
Look at the diagram.

It shows the amount of water the body gains and loses in one day.

water gain water loss

from respiration |250cm?3

in foods from skin

2500 cm3

in drink in urine

(@) (i) Calculate the amount of water lost through the skin.

..................................... cm? [2]
(ii) The amount of water calculated in part (i) is from a cold day.

Explain how and why this amount will change on a hot day.

..................................... cm? [1]

©OCR 2016
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(c) (i) Which organ in the body makes urine?

...................................................................................................................................... [1]
(ii) Sometimes this organ can stop working and needs replacing with a donated organ.
Describe ethical arguments for and against organ donations.
...................................................................................................................................... [2]
[Total: 8]
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SECTION B — Module C5
5 This question is about acid-base titrations.
Terry is neutralising dilute nitric acid with sodium hydroxide solution.

Look at the diagram. It shows the apparatus he uses.

Il

sodium hydroxide solution

datalogger
dilute nitric acid — pH probe
(@) What is the name of apparatus X?

Choose from:

burette

flask
measuring cylinder

pipette

=T 1S [1]1
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(b) Terry slowly adds 50 cm? of sodium hydroxide solution to 25cm?3 of dilute nitric acid.

©OCR 2016

He measures the pH of the solution in the beaker.

Look at the graph of his results.

pH
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volume of sodium hydroxide added in cm3
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(i) What is the pH after 15cm? of sodium hydroxide solution are added?
ANSWEL ..covviieeeieiieeeeeeinnen, [1]1

(ii) What volume of sodium hydroxide solution is needed to exactly neutralise the nitric
acid?

ANSWET ..o cm? [1]
(iii) Terry repeats his experiment with another sample of nitric acid.

The second sample of nitric acid is twice as concentrated as the first sample.

Terry still uses the same concentration of sodium hydroxide solution.

A different volume of sodium hydroxide solution is needed to exactly neutralise 25cm3 of
the more concentrated nitric acid.

What is this volume?
ANSWET ..o cm? [1]

[Total: 4]
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Sue and Steve investigate the reaction between dilute hydrochloric acid and marble chips (calcium
carbonate).

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

cotton wool plug

hydrochloric acid ——* /marble chips
( ("\Q"-’X»\)
balance —— of

They add 50cm? of dilute hydrochloric acid to 20.0 g of marble chips.

They measure the total loss in mass of the flask and its contents every 30 seconds for 5 minutes.
They do the experiment four times.

Each time they use different sized marble chips, A, B, C, and D.

The graph shows their results.
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(a) Sue thinks that marble chips D give the fastest reaction.

Is she correct? Explain your answer.

.............................................................................................................................................. [2]
(b) Hydrochloric acid is the limiting reactant in this reaction.

What is meant by the limiting reactant?

.............................................................................................................................................. [1]
(c) Inthis reaction, calcium carbonate, CaCO,, reacts with hydrochloric acid, HCL

Calcium chloride, CaClL, carbon dioxide, CO,, and water, H,O, are made.

Write a balanced symbol equation for this reaction.

.............................................................................................................................................. [2]
(d) Scientists such as Sue and Steve have their work peer reviewed.

What is peer review and why is it important?

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

[Total: 7]
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7 Zach is heating copper carbonate.

glass wool
copper carbonate

T

heat

Zach finds the mass of the tube and its contents before and after heating.
Look at the equations for the reaction.
copper carbonate ——> copper oxide + carbon dioxide
CuCQOg4(s) ——> CuO(s) + CO,(9)
(@) The mass of the test tube and its contents decreases when it is heated.
Explain why.

.............................................................................................................................................. [1]
(b) Zach heats 2.48g of copper carbonate.

He makes 0.88 g of carbon dioxide.

What mass of copper oxide does he make?

ANSWES ...evvvviveeveeennnnrnnennnns g [1]1

©OCR 2016
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(c) (i) The formula of copper carbonate is CuCO,.

Calculate the molar mass of copper carbonate.

The relative atomic mass, A, of Cu is 64, of Cis 12 and of O is 16.

molar mass of copper carbonate = ... g/mol [1]

(ii) This molar mass of copper carbonate contains 64 g of copper.
Calculate the percentage by mass of copper in copper carbonate.

Show your working.

percentage by mass of copper in copper carbonate = .........cccceevvieiiiiiiienenn. % [11

[Total: 4]
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8 Hydrochloric acid is a strong acid.

Ethanoic acid is a weak acid.
Mike and Jan compare the two acids.
Both acids have the same concentration.
Mike and Jan compare
* the pH of each acid
* the reaction of each acid with a 3cm length of magnesium ribbon.
How are the results of their tests similar for both acids and how are they different?
Where relevant, you should write about the speed of the reactions and the products made.

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

[Total: 6]
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Ethanol is made in an industrial process.

Ethene reacts with steam to make ethanol.

22

ethene + steam <= ethanol

The reaction is reversible.

The reaction forms an equilibrium mixture.

Look at Table 1.

It shows the percentage of ethanol in the mixture at:

* 100 atmospheres pressure

o different temperatures.

Look at Table 2.

Table 1
Temperature Percentage (%)
in °C of ethanol at 100
atmospheres
100 78
200 54
300 22
400 17

It shows the percentage of ethanol in the mixture at:

e 200°C

*  (different pressures.

©OCR 2016

Table 2
Pressure Percentage (%) of
in atmospheres ethanol at 200°C
25 30
50 44
100 54
200 63
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(@) How does
* increasing the temperature
* increasing the pressure

affect the percentage of ethanol in the equilibrium mixture?

.............................................................................................................................................. [2]
(b) Look at the word equation for the reaction.

The reaction is reversible.

What is meant by a reversible reaction?

How can you tell the reaction is reversible from the word equation?

.............................................................................................................................................. [2]
[Total: 4]
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SECTION C - Module P5

10 Paola kicks a football into the air. She wants the ball to travel as far as possible.
Paola changes the angle at which she kicks the ball.

Look at the diagram.

angle of \
kick in

degrees @

horizontal distance travelled in m

Look at her results. They were taken on a day when there was no wind.

Speec_i of football A_ngle of kick Horizct)rr;tvaellfei:tance

in m/s in degrees inm
18 10 16.1
18 20 24.2
18 30 30.6
18 40 33.9
18 50 33.9
18 60 30.6
18 70 24.2
18 80
18 90

(@) What is the path of a projectile called?
Choose from: altitude angle distance trajectory

©OCR 2016
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(b) Describe how the angle of kick affects the horizontal distance travelled.

(c) Paola thinks that the ball travels the greatest horizontal distance when she kicks it at an
angle of 40 or 50 degrees.

She is not sure that her results show this.

Suggest the angle that would give the greatest horizontal distance and how she could improve
her results to show this.

.............................................................................................................................................. [2]
(d) Paola did not take results for 80 or 90 degrees.
Suggest the horizontal distances travelled by the ball at these angles.
The horizontal distance travelled at 80 degrees is .........ccccceeeeeiiiiiciiiieeeeeenn. m.
The horizontal distance travelled at 90 degrees is .........cccccvviveeeiiciieeeenee, m.
[2]
[Total: 7]
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11 Samuel sees an interference pattern on a pond.
He decides to make an interference pattern in the lab.
He uses a screen, a point red light source and a barrier.
The barrier has two very small gaps (slits) which allow light to pass through them.

Look at the diagram.

point red light source
\screen

/

barrier
diagram not to scale

(a) The light passes through both gaps (slits).
Samuel sees an interference pattern on the screen.

Describe or draw the interference pattern he sees.

©OCR 2016
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(b) Explain how this interference pattern is produced.

[Total: 3]
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12 Jenny rides her bike and takes some measurements.

(@) Jenny accelerates steadily at 0.4m/s? for 12s. After 12s she reaches a speed of 4.8m/s.

Initial speed 48m/s

ANSWES ...vvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeees m/s [2]
(b) Jenny continues to travel at a steady speed of 4.8 m/s but then brakes steadily and stops.
It takes her 3s to stop.

Calculate her braking distance.

ANSWEN it m [2]
(c) Jenny then rides her bike with a driving force of 25N.

She rides into a headwind.

This provides a resistance force of 5N.

Look at the diagram.

-<—— 5N headwind

Calculate the resultant force.

Choose from: 5N 20N 25N 30N 125N

[Total: 5]
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13 George takes a bottle of cold fizzy lemonade from his fridge.

He opens the bottle and a few bubbles of gas are released.
George thinks this is because of the pressure of the gas inside the bottle.
He closes the bottle and leaves it in a warm room for a few hours.

When he opens the bottle the lemonade sprays out rapidly.

Explain how the gas particles produce a pressure and explain why the lemonade sprays out rapidly
when it is warmer.

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

[Total: 6]
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14 Lenses are used to produce images.
A camera uses a convex lens to produce an image.

(a) Describe the type of image formed and state where it is produced in the camera.

(b) Look at the diagrams.

They show rays of light hitting thin and thick convex lenses.

thin lens

-
\/

thick lens

Complete both diagrams by continuing the rays as they pass through and leave the lenses.
[2]
[Total: 4]

END OF QUESTION PAPER
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