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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships

Explaining Motion

distance travelled
time taken

speed =

momentum = mass x velocity

change of momentum = resultant force x time for which it acts

work done by a force = force x distance moved by the force

change in energy = work done

change in GPE = weight x vertical height difference

kinetic energy:% x mass x [velocity]?

Electric Circuits

: voltage
resistance = —————
current
Vo _ M
VS NS

energy transferred = power x time

power = potential difference x current

energy usefully transferred
total energy supplied

efficiency =

The Wave Model of Radiation

wave speed = frequency x wavelength

© OCR 2008
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Answer all the questions.

James is studying cells which are undergoing mitosis.

parent
cell

cytoplasm start

nucleus

mitosis

v end

new cell
produced

(@) James counts the number of chromosomes in the nuclei at the start and at the end of
mitosis.

What does he notice about the number of chromosomes in each nucleus?

Put a tick (v') in the correct box.

The chromosome number had decreased at the end of mitosis.

The chromosome number had increased at the end of mitosis.

The chromosome number had stayed the same at the end of mitosis.

(1]
(b) What happens to the number of organelles in the cytoplasm before the start of mitosis?

Put a around the correct answer.

decreases increases stays the same [1]

© OCR 2008
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(c) Here are some statements about mitosis.
Some statements are true. Some are false.

Write true or false in the box next to each statement.

statement true / false

The new cells produced are gametes.

The new cells produced are identical to each other.

There are four new cells produced from each complete mitosis.

The new cells produced are identical to the parent cell.

[2]

[Total: 4]

© OCR 2008 [Turn over



2 This question is about genes.

(a)

© OCR 2008

The control of protein synthesis has a number of steps.

The steps, A, B, C and D, are in the wrong order.

A the genes hold the genetic code and stay in the nucleus
B protein is made in the cytoplasm

C agene copy leaves the nucleus

D the genetic code is copied

Put the steps in the correct order.

The first one has been done for you.

A

[2]



7
(b) Body cells inside one human contain the same genes but they produce different proteins.

Five people were asked to suggest how this might happen.

Jenny Will
Many genes are not active. None of the genes are active.
Andy
Some cells have genes
missing.

All genes are active.

Anna
Only some of the genes arg
active.
Which two people gave the best answers?
Put a around their names.
Jenny Anna Xena Will Andy [2]
(c) Some of the statements are true. Some are false.
Put a tick (v') in the correct box for each statement.
statement true false

DNA bases always pair up in the same way.

DNA contains three different types of bases.

DNA in different gametes is always the same.

DNA is identical in new cells produced from
the same parent cell by mitosis.

DNA has a double helix structure.

(3]

[Total: 7]
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Theo is carrying out some experiments using plants.

He puts some young plants in a box and shines a light through a hole in the side of the box.

light proof
cover ———
o ] <—— light
N\ g ]
plant stem — || \

[\ ]
/ //////&
bench

(a) In which direction will the stems bend?

Put a tick (v') in the correct box.

away from the light

towards the light

not at all

(1]
(b) Theo’s teacher asks him to take some cuttings from an older plant.

He dips the cut surface of the stem in powder before planting it in some soil.

cutting

W

powder

(i) What does the powder contain?

Put a around the correct answer.

fertiliser hormones pesticides [1]

© OCR 2008
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(i) The cutting grows into a new plant.

Complete the sentences using words from the list below.

leaf phloem root unspecialised
The cut stem grows to form New ...........cccceevviiiiiiii e, cells
New xylem tissue forms from .........cccocoiiiiiiii e, cells.
[2]
[Total: 4]
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4  The rocks in the Earth’s crust are made of many different elements.

The table shows approximate amounts of some of these elements.

element pe:::;agz) by
oxygen 50
silicon 25
aluminium 10
iron 5
others 10

(@) Use the names of the various elements to label the pie chart to show this information.

The labels for two of the elements have been completed for you.

others

oxygen

[2]

(b) Which element is there the most of?

Write the name of the element in the space below.

[Total: 3]
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5 Some rocks contain copper.

Copper mines are very big.

Why are copper mines so big?

Put ticks (v) in the boxes next to the two best explanations.

© OCR 2008

There is only a very small percentage of copper in the copper ore.

There is a demand for large amounts of copper.
Larger mines create more jobs.
Larger mines are easier to dig.

Mines have always been very big.

(2]

[Total: 2]
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6 Mary draws a diagram of a chemical compound.

H O

500
(o) (0) (o)
H O

(@) Puta around the number of different elements in this compound.

H)

3 4 6 10 [1]
(b) Puta around the name of each element in this compound.
carbon copper helium
hydrogen osmium oxygen [2]
(c) What is the formula of this compound?
Put a around the correct answer.
C;H0, C;Hg C,H,OH C,H.COOH [1]

[Total: 4]

© OCR 2008
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7 (a) Wilhelmina draws part of the carbon cycle.

3
oceans ~ > air
4
A A

1 2 7 6 5

animals
\J 8 Y
rocks |- 9 plants

(i) Which stage of the cycle (1 to 9) shows carbon being transferred to animals?

........................................................... [1]
(ii) Carbon can get from the air into the rocks by two different routes.
Put numbers from the carbon cycle in the boxes to show both of these routes.
first stage second stage
Route A
Route B
[1]

(b) Wilhelmina finds out the composition of some of the molecules involved in the carbon cycle.

% composition by mass
carbon | hydrogen oxygen nitrogen
fat 76.9 12.4 10.7 -
carbohydrate 40 6.7 53.3 -
DNA 33.2 4.0 44.3 8.6
protein 32 6.7 42.7 18.6

(i) Which two types of molecules contain only carbon, hydrogen and oxygen?

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

[Total: 4]
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8 Karen makes this electric circuit.

(@) When the switch is open, the lamp does not light.
Put a tick (v') in one box to show the best way to complete each sentence.

(i) tick (v)

a conductor

an insulator

The air gap in the switch acts as
a transformer

a transmitter

[1]
(ii) tick (v/)

charge

potential difference
When the switch is closed, moves round the circuit.
resistance

voltage

[1]
(b) Karen now connects an ammeter to measure the current in the lamp.

Add an ammeter to the circuit diagram and complete the circuit.

o

L:l— [1]

© OCR 2008



(c)
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The lamp only glows dimly when Karen presses the switch.

Karen wants to increase the current in the lamp.
She tries different ways of doing this.

Complete the table by writing true or false in each box.

To increase the current in the lamp, Karen should ...

true / false

... assemble the circuit without the resistor.

... connect the resistor in parallel with the lamp.

... connect a second resistor in series with the lamp.

[1]

[Total: 4]
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9 Most of our mains electricity is made in power stations.

(a) What is the name of the machine which produces electricity in a power station?

Puta around the correct answer.
generator reactor transformer [1]

(b) Jake produces electricity by moving a bar magnet into a coil of wire.

coil of wire

moving
bar magnet

| S

®
voltmeter
Complete the sentences.
Choose the correct numbers from this list.
You may use each number once, more than once or not at all.

-0.5 0.0 +0.5

As Jake moves the magnet into the coil, the voltmeter reads -0.5 V.
When Jake leaves the magnet in the coil, the voltmeter reads .................. V.

As Jake moves the magnet back out of the coll, the voltmeter reads .................. V. 2]

© OCR 2008



(c) Jake knows that batteries also make electricity.

17

Draw lines to join the source of electricity to its type of current and how it behaves.

source
of electricity

type
of current

how it
behaves

The current from a
battery is ...

..a.C. ...

... and regularly
changes direction.

..d.oc. ..

... and always goes
round in circles.

..p.C....

.. and always goes in

© OCR 2008

the same direction. [2]

[Total: 5]
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10 This circuit uses a thermistor.

(a)

(b)

(c)

thermistor

6V battery

45Q V)

b

What affects the resistance of a thermistor?
Put a around the correct answer.

light intensity pressure temperature
The battery provides a potential difference of 6 V for the circuit.
Complete the sentences.

Choose correct words from this list.

[1]

current energy force power voltage
Potential difference is anotherterm for ..o, .
It is @ measure of the ..., transferred from charge as it passes

through a component.

The battery provides a potential difference of 6 V for the circuit.
The voltmeter reads 2 V.

What is the potential difference across the thermistor?

Put a around the correct answer.

2V 4V 6V 8V

© OCR 2008

[2]

[1]
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(d) Two of the cells are removed from the battery.
This reduces the reading of the voltmeter to only 1 V.

Put a tick (v') in the box next to the correct reason.

tick (v)
The voltmeter reading goes down because ...
... there is more current in the resistor.
... there is less resistance in the thermistor.
... there is less potential difference across the battery. (1]

[Total : 5]
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