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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful relationships
The Earth in the Universe
distance = wave speed x time

wave speed = frequency x wavelength

Sustainable energy
energy transferred = power x time

power = voltage x current

energy usefully transferred

o,
total energy supplied x 100%

efficiency =

Explaining motion

distance travelled

speed = time taken

change in velocity

acceleration = -
time taken

momentum = mass x velocity

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

work done by a force = force x distance moved in the direction of the force

amount of energy transferred = work done

change in gravitational potential energy = weight x vertical height difference

.1

kinetic energy = - X Mass x [velocity]?

Electric circuits

power = voltage x current

. volt
resistance = ~.ad€
current
voltage across primary coil _  number of turns in primary coil

voltage across secondary coil ~ number of turns in secondary coil

Radioactive materials

energy = mass x [speed of light in a vacuum]?

© OCR 2012
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TWENTY FIRST CENTURY SCIENCE DATA SHEET

Qualitative analysis

Tests for ions with a positive charge

lon

Test

Observation

a white precipitate forms; the

ggi“m add dilute sodium hydroxide precipitate does not dissolve in
excess sodium hydroxide
conper a light blue precipitate forms; the
CU'OQE add dilute sodium hydroxide precipitate does not dissolve in
excess sodium hydroxide
iron(II) a green precipitate forms; the
Fe2+ add dilute sodium hydroxide precipitate does not dissolve in
excess sodium hydroxide
iron(IIn) a red-brown precipitate forms; the
Fed+ add dilute sodium hydroxide precipitate does not dissolve in
excess sodium hydroxide
zinc a white precipitate forms; the
Zn2+ add dilute sodium hydroxide precipitate dissolves in excess

sodium hydroxide

Tests for ions with a negative charge

lon Test Observation

the solution effervesces; carbon

carbg_nate add dilute acid d|0X|d§ gas is produced (the gas

CO,4 turns lime water from colourless to
milky)

chloride add dilute nitric acid, a white precipitate forms

Cl- then add silver nitrate precip

bromide add dilute nitric acid, a cream preciitate forms

Br- then add silver nitrate precip

iodide add dilute nitric acid, a vellow precipitate forms

I~ then add silver nitrate y precip

sulfate add dilute acid,

30 2- then add barium chloride or a white precipitate forms

4 barium nitrate

© OCR 2012
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Answer all the questions.

1 Industry in Britain uses thousands of tonnes of gases from the air every year.

(@) The pie chart shows the amounts of the four main gases in dry air.

Write the names of the gases in the boxes.

Two have been done for you.

argon

carbon dioxide

e
B

1]

(b) Complete the table to show the chemical symbol for argon and the formula for carbon dioxide.

© OCR 2012

Argon

Carbon
dioxide

Symbol
or
formula

[2]
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(c) When air is cooled to a very low temperature it turns into a liquid.

Oxygen and nitrogen can then be separated by warming the liquid.

Gases in the air have low boiling points.
Explain why.

Use ideas about

*  size of molecules

. forces between molecules.

.............................................................................................................................................. [3]
(d) (i) The relative atomic mass of nitrogen = 14.
What is the relative formula mass of a nitrogen molecule, N,?
Puta around the correct answer.
2 7 14 28
1]
(ii) A gas cylinder contains 40 formula masses (in grams) of nitrogen molecules.
What mass in grams of nitrogen gas is in the cylinder?
Put a around the correct answer.
80g 280g 5609 11209
1]
[Total: 8]

©OCR 2012 Turn over
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Mary says that tap water contains chloride ions.

Jo says that it contains iodide ions.
How can you show who is correct?
Describe the test you would use, and say how the results show who is correct.

Use the data sheet to help you.

[Total: 3]

© OCR 2012
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3 Read this article about lead mining.

Archaeologists have discovered a small lead mine that was used 4000 years ago.

The miners made a deep hole through soft ground until they reached the lead ore. They then dug out the ore
and loaded it into baskets.

A second group of people lifted the ore out of the mine and put it into a wood fire. In the fire the ore reacted to
make sulfur dioxide, carbon dioxide and melted lead. The melted lead was run into moulds and allowed to solidify.

~ 2

J33p

(KON
R
///\\%f; f——— melted lead
T~ Ao A= ST

i running into
¢ .
W simple mould

(@) Here is some information about three of the substances involved in the process.

Lead Lead ore Sulfur dioxide
Melting point in °C 327 1114 -73
Boiling point in °C 1744 1281 -10
prolonged exposure to prolonged exposure to acidic gas
Hazard : .
dust or fumes is harmful | dust or fumes is harmful

Use the information in the article and table above to suggest and describe at least four likely
risks to people. Explain how each risk is created and who would be affected.

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

© OCR 2012
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(b) Two reactions take place when lead ore is heated in the fire.

reaction1 2PbS +30, — 2PbO +280,
reaction2 2PbO +C —> 2Pb  +CO,
(i) What is the total number of atoms in one molecule of SO,?
ANSWEL = oiiieiceeeiccee e e e e e e e e e eeens atoms [1]
(ii) How many different elements are in 2PbO?
ANSWEL = oo e elements [1]
(iii) In reaction 2 the lead oxide loses oxygen.
What do we call this type of reaction?

Put a around the correct answer.

extraction neutralisation oxidation reduction

]

[Total: 9]
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4  Anna uses this circuit to find out how the resistance of a thermistor depends on the power delivered

to it.

[

Here are her results.

Power delivered in W Resistance of thermistor in Q
0.10 10.0
0.50 8.0
3.20 5.0

(@) What is the correlation between the resistance and the power?

Use ideas about thermistors to explain the correlation.

© OCR 2012
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(b) Anna takes this pair of readings to check the correlation.
voltage = 3.0V
current = 0.50A
Calculate the resistance and power of the thermistor for these readings.

How do these results affect your confidence in the correlation shown in the table?

FESISIANCE = i Q
POWET = ettt e e e e e e eeeeees w

[3]

[Total: 6]

©OCR 2012 Turn over
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The diagram shows a simple electric motor.

12

/

Add labels to the diagram and use them to explain how this simple electric motor operates.

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

© OCR 2012
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6 Sanjay has a lamp which has the following information printed on its box.

frequency 50Hz
power 20W
voltage 12V

(a) Which piece of information tells Sanjay that the lamp can operate from an a.c. supply?

Put a around the correct answer.

frequency power voltage
1]
(b) Sanjay uses a transformer to step down the 230V mains supply for the 12V lamp.
(i) Complete the sentence.
Choose a word from this list.
two three four
To make a simple transformer you need .............ccccceeeeeennee coils of wire on an iron core.
1]
(ii) Transformers use electromagnetic induction.
Here are some descriptions of electromagnetic induction in a transformer.
Put a tick (v') in the box next to the one correct description.
A coil of wire is charged when it is rubbed by a magnet.
Changing the magnetic field in a coil of wire makes a voltage.
Leaving a magnet in a coil of wire results in an electric current.
1]
[Total: 3]

©OCR 2012 Turn over
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14

Bill assembles this circuit.

<V> T

—

(a) Draw straight lines to link the start of each sentence to its correct end.

start

The battery ...

The resistor ...

The ammeter ...

The voltmeter ...

end

.. measures the rate at which charge flows in the circuit.

.. measures the potential difference across the battery.

.. pushes charges around the circuit.

.. has a value measured in ohms.

(b) Bill adds a second identical battery to his circuit.

What effect does this have on the meter readings?

Put a tick (v) in the box next to the correct row of the table.

© OCR 2012

Voltmeter reading Ammeter reading ()
doubles doubles
doubles no change
no change doubles
no change no change

[3]

1]
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(c) Bill now adds another identical resistor to the circuit.

I | N |

Complete each sentence by putting a around the correct word in bold.
The extra resistor doubles / halves / does not change the resistance of the circuit.

This means that the current doubles / halves / does not change.

]

[Total: 5]

©OCR 2012 Turn over
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Tony is a forestry worker.

16

Each year he keeps records of the width of four tree trunks.

Width of tree in each year in cm
Tree
2009 2010 2011 2012
A 21 23 25 27
B 20 22 24 25
C 21 23 24 25
D 23 25 26 28

(a) Tony thinks that tree A has had the most cell divisions in its trunk.

Do you agree?

Use information from the table to support your answer.

(b) Tony takes a cutting from one of the trees.

He dips the cutting into a powder.

Describe the processes that will help the cutting develop into a new, identical tree.

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

© OCR 2012
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Scientists analysed a sample of DNA from a muscle cell.

DNA is made up of four different bases, A, T, C and G.

The bases always pair up in the same way.

(a) Complete the table to show the percentage of each base present in the muscle cell.

Base Percentage present
A 21
T 21
C
G

(b) The order of the four bases is the genetic code.

This is the code to make proteins.

Put a tick (v) in the box next to the correct word to complete the sentence.

The proteins are made in the

(c) A scientist claims to have found a gene that makes stronger muscles.

The stronger muscle cells have a particular protein.

Suggest three ways the scientist could improve his investigation.

[2]
cytoplasm
membrane of the cells.
nucleus

1]

He tested 23 young men who had strong muscles to find out if they had the gene.
.......................................................................................... [3]
[Total: 6]
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10 Trudy puts a plant in the middle of a room.

The plant stem grows towards the light.

(@) What is the name of this process?

Put a around the correct answer.

cloning meiosis phototropism

(b) Explain how growing towards the light helps plants.

© OCR 2012
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[Total: 4]
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11 Mary studies the development of human embryos.
(a) Mary knows that a fertilised egg cell (zygote) develops into an embryo.
There are 46 chromosomes in the fertilised egg cell.
How many chromosomes are there in each cell of the embryo?
ANSWET eiieeiie e e e e eeeeeeees e e e e e e e eeeee e e e e e e e eeeenes [1]

(b) Mary hopes that her research will lead to embryonic stem cells being available to replace
damaged tissues in accident victims.

Four of her friends discuss her work with her.

Cameron
It's worth the risk
because thousands
of people could
benefit.

Fiona
You should stop work
on embryos, there are
too many risks.

_ =
@;)@

~)

~~—~——7

Liza
You shouldn’t try this
on patients until you
know it's completely
risk free.

Jeff
This risky treatment
should be kept for
special cases.

Which person wants something which is not possible to achieve?
ANSWET i e ettt e e e e e e eeae e e e e e aeeeeeees [1]

[Total: 2]
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