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EQUATIONS

distance

speed = time taken

change in speed

acceleration = e
time taken

force = mass x acceleration

work done = force x distance

power = wor!< done
time
resistance = voltage

current



1 (a)

(b)

(c)

3

Answer all the questions.

Section A — Module B3

The diagram shows a sperm cell.

Why does a sperm cell need a tail?

Complete the following sentences.

In sexual reproduction, a sperm cell joins with ..., to make a zygote.
The joining of these two cells is called ............cooveiiiiiiiii e .

The zygote grows DY ........ooooiiimiiiiieeeeeeeee e to make new cells.

At first the new cells are all the same but later different types of cells are made.

This processis called ...........ueveviieiiiiiiiiiieiieieieeeeeeeeeeee, . [4]
Our bodies continue to make new cells for the whole of our lives.

This happens even in adults who have stopped growing bigger.

Explain why adults need to make new cells.

[Total: 6]
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The photograph shows some blood cells.

(a) Red blood cells are adapted to carry oxygen.
One way they are adapted is their small size.
This allows them to pass through very small capillaries.

Describe one other way red blood cells are adapted to carry oxygen.

............................................................................................................................................. [1]
(b) The blood also contains white blood cells.

White blood cells can be produced rapidly if the body is infected.

What would happen if white blood cells were not produced rapidly?

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

(c) If a person has heart disease their heart can not do its job properly.

(i) What happens to the flow of blood around your body if your heart can not do its job
properly?

(ii) The heart will not do its job properly if the heart muscle is not getting enough oxygen.

This can be caused by a build-up of a fatty substance in the arteries supplying the heart
muscle.

Write down the name of this fatty substance.
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(d) Some people with heart disease need heart transplants but there is a shortage of suitable
hearts.

For this reason some scientists have cloned genetically engineered pigs.
The pigs contain some human genes.
If their hearts are given to humans as transplants there is less risk of them being rejected.

(i) What is meant by cloning?

(ii) What is meant by genetic engineering?

[Total: 6]
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3 Renninis an enzyme that is used to make cheese.
When added to milk, it makes the milk curdle and form a solid.
It does this by making a protein called casein.
(a) Bob and Jane investigate how long it takes rennin to curdle milk at different pHs.

They plot their results on a graph.

150
X
X
100
time
in
seconds
50
X
0
4 5 6 pH 7 8
(i) Finish the graph by drawing the best curve. [1]1

(ii) Bob says that the results prove that pH 6 is the optimum pH for rennin.
Is Bob correct? ......coeeevvviiiivieeennnnn.

Explain your answer.
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(b) An enzyme called pepsin breaks down casein.

Casein is broken down into smaller molecules called amino acids.

This happens in the stomach.

(i) Describe what happens to the amino acids next.

(ii) Pepsin has an optimum pH of 2.

Look at the graphs.

Which graph or graphs are correct?

A
reaction
time

1234567

pH
C
reaction
rate
1234567
pH
answer

(c¢) Rennin is coded for by genes.
Write about the gene for rennin.
In your answer include
* what this gene is made of

*  where this gene is found.

© OCR 2012

........................................................................... [2]
B
reaction
rate
1234567
pH
D
reaction
time
1234567
pH
1]
........................................................................ [3]

[Total: 8]
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Section B — Module C3

Look at the table. It shows the properties of some Group 7 elements.

element symbol atomic | colour | state at room melting boiling
number temperature | pointin °C | pointin °C

fluorine F 9 pale gas -220 -188
yellow

chlorine Cl 17 pale —101 -35
green | ..

Br 35 red/ liquid -7 59

................. brown

iodine 53 dark solid 114 184
grey

(@) (i) The name of the Group 7 element with atomic number 35 is missing from the table.
Write the name of this element in the table. [11
(ii) Complete the table to show the state of chlorine at room temperature. [1]1
(ili) The atomic number increases down the group.

Describe how the melting point and boiling point change down the group.

[Total: 5]
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5 (a) Asif and Jane carry out some flame tests.
They test the chemicals in three bottles.

They know that one bottle contains sodium chloride, another potassium chloride and a third
lithium chloride.

The names are missing from the bottles.
Asif and Jane are asked to find out which chemical each bottle contains.
Describe how they do a flame test.
You should include
e what they do
* the results they would get for each chemical.

You may wish to draw a diagram to help your answer.

............................................................................................................................................. [3]
(b) Sodium, potassium and lithium are Group 1 elements.

What is the name given to the Group 1 elements?

............................................................................................................................................. [1]
(c) Sodium carbonate has the formula

Na,CO,
What is the total number of atoms in this formula?
............................................................................................................................................. [1]
[Total: 5]
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6 This question is about sulfur.
Use the Periodic Table on the back page to help you to answer these questions.
(@) Find sulfur in the Periodic Table.

(i) What is the atomic number of sulfur?

(ii) Write down the name of an element in the same group of the Periodic Table as sulfur.

..................................................................................................................................... [1]
(iii) To which period in the Periodic Table does sulfur belong?
..................................................................................................................................... [1]
(b) Sulfur is found in sulfamic acid.
The formula for sulfamic acid is
H,NSO,
Write down the names of the elements in sulfamic acid.
Sulfur has been done for you.
1 sulfur
2T PO TP PPP
B
A [1]
[Total: 4]
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Paul and Claire heat zinc carbonate.

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

zinc carbonate

limewater

1

heat

(@) Look at the word equation for the reaction.
zinc carbonate  —>  zincoxide + carbon dioxide

(i) What happens to the limewater when carbon dioxide is bubbled through it?

(ii) This reaction is a thermal decomposition reaction.
Complete the sentence about thermal decomposition.
Choose phrases from this list.

at least two broken down built up

not changed one or two three or more

Thermal decomposition is a reaction in which a substance

IS weeeeeeeeeeeeeeeer et e e e e e e e e e e e e e aeaaeaas ] ] (o T different

substances by heat.

[2]
(b) Zinc and iron are transition elements.

Iron(II) sulfate solution reacts with sodium hydroxide solution to make an insoluble solid called
iron(IT) hydroxide.

Complete the sentences.
Two solutions are mixed. An insoluble solid is made.

This type of SOlid iS CaAlled @ .....ceeeiiiiiiiiiiieeee e . [11
[Total: 4]
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8 This question is about the elements in the Periodic Table.

Look at this list of elements.

aluminium argon
calcium chlorine
gold helium
lithium oxygen

Answer the questions.

Choose your answers from the list.

Each element may be used once, more than once or not at all.
The Periodic Table on the back page may help you.

(@) Which element is a transition element?

[Total: 2]

©OCR 2012 Turn over



14
Section C — Module P3

9 Cliff is a lorry driver.

(@) The diagram shows how air flows around his lorry.

The lorry is a new design called a teardrop.

It uses 10% less fuel than a normally-shaped lorry.

Finish the sentences. Choose words from this list.
centrifugal
decreases
frictional

gravitational
increases
stays the same

The shape of the lorry reduces the
lorry.

This means that the maximum possible speed of the 101y .......cccccccice [2]
(b) The lorry is empty and parked. Cliff starts the lorry.
It takes him 15s to reach a speed of 50km/h when his lorry is empty.

If the lorry were fully loaded, what difference would this make?
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(c) Ciliff is driving the lorry on a motorway.
He sees the traffic in front is not moving. He starts to brake.
(i) Which two factors will affect Cliff’s thinking distance?

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

the speed of the lorry

the road conditions

the condition of the brakes

the condition of the tyres

how tired Cliff is

[2]

(ii) Which graph best shows the motion of the lorry from the time Cliff sees the stationary
traffic to the time the lorry stops?

Puta around the correct graph.

A A
distance distance
> -
time time
A A
speed speed
> >
time time
1]
[Total: 6]
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10 Sandy is working out at the health club.

She is lifting dumbbell weights as fast as she can.

50 N dumbbell

Each arm lifts a 50N dumbbell 0.6 m.

This lift takes 0.9s.

(a)

(b)

(c)

Calculate the work done by Sandy’s left arm every time she lifts the dumbbell.

The equations on page 2 may help you.

ANSWEN ..eeveeieeeeieeeeeeiee e e e eeae e eeens unit .o [3]
Calculate the average power developed in Sandy’s left arm.

The equations on page 2 may help you.

ANSWEN i W [2]
Complete the sentence to describe the energy changes involved.

Sandy’s arms are extended. The gravitational potential energy of the dumbbell is at its maximum.

Sandy lowers her arms. The gravitational potential energy ..........ccocoveeiiiiiiiniiieenns and the
moving dumbbell gains .........ccccooiiiiiieiiiie energy. [2]
[Total: 7]
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Ray fastens his seat belt every time he travels in a car.

The seat belt keeps Ray in his seat during a crash. It stops him hitting the windscreen.
It will also help to reduce injury.

(a) Explain how the seat belt helps to reduce injury in a crash.

............................................................................................................................................. [1]
(b) Write down two other safety features of a car that help to reduce injury in a crash
............................................................................................................................................. [2]
[Total: 3]
Most cars use a fuel made from crude oil (a fossil fuel) as their energy source.
(@) Write down the names of two fuels used by cars which are made from crude oil.
L
2 e [2]
(b) Describe two ways in which electricity can be used as an energy source for some cars.
............................................................................................................................................. [2]
[Total: 4]

END OF QUESTION PAPER
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