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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships
Explaining Motion

distance travelled

speed = _
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 by the force
change in energy = work done

change in GPE = weight x vertical height difference

kinetic energy = % x mass x [velocity]?

Electric Circuits

resistance = voltage
current
voltage across primary coil _  number of turns in primary coil
voltage across secondary coll number of turns in secondary coll

energy transferred = power x time

power = potential difference x current

energy usefully transferred 440,

efficiency =
ciency total energy supplied

The Wave Model of Radiation

wave speed = frequency x wavelength

© OCR 2010
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Answer all the questions.

This question is based on the article ‘The analogue to digital switchover’.

1 (a) Why will nobody in the UK be able to receive analogue TV signals after 20127

............................................................................................................................................ [1]
(b) Draw diagrams to show the difference between an analogue signal and a digital signal.
analogue signal:
digital signal:
[2]

(c) One reason for the switch to digital is that the TV signals can be received with better quality.
Complete the sentences to explain this.
Choose the best words from this list.
amplified colour noise pattern quality reduced
When the signal travels it changes as it PickS Up .........cccviviiiiiiininnnne. :
This reducesthe ..........c..ooiiiiiints of the signal.
The digital signal is only ‘off and on’ so it is usually possible to clean up the signal
to getthe original ...t :

In the analogue signal the changes are ............c..cccoieieaints along with the original TV signal.

[4]
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(d) A television converts the signal to pictures and sound.
One of the frequencies of the sound is 660 hertz.
In air the sound has a wavelength of 0.5m.
Calculate the speed at which the sound travels in air.

You must show your working.

(e) (i) Radio waves are a good way of transmitting terrestrial TV signals through the
atmosphere.

Explain why.

(ii) Radio waves are not used to send TV signals from satellites.
What type of electromagnetic wave is used to send signals from satellites?
Suggest a reason why this type of radiation is used instead of radio waves.
type of electromMagnEtiC WAVE ..........oeeiiiiiiiiieiieeeeeeeeeeeeee ettt e e e e e e e e e e e e e e e e e e e aaees

S T

(iii) The receiving dish for a satellite TV signal only works if it is made of metal.

Explain why it is made of metal.

[Total: 13]
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This question is based on the article ‘A fact of life — IVF and its application’.
2 (a) During 2006 in the United Kingdom, 668 000 live babies were born.
The article says that one in every 80 babies born is conceived using IVF.
How many IVF babies were born in the UK in 20067

Show your working.

ANSWET eiieiiie e e e eeeeeetites e e e e e e eeeeebase e e e e e eeees [2]
(b) Each baby develops from an embryo.
The cells in each embryo contain genes.
(i) Where are the genes found in the cell?
ANSWEL ..uvueviueeeueerenerneesneernssrnssrnssrsnsrnnsrnnnnnne [1]
(ii) How many different types of bases are found in each gene?
ANSWET ittt e e e e ee e e e e e e eeees [1]
(iii) All embryo cells contain identical genes.
As embryo cells develop they become specialised.
Complete the sentences about the genes in a specialised cell.
Use the best words from this list.
sugar
inactive
fertilised
proteins
old
A specialised cell only produces the specific ............ccccooeieiiinnl. it needs.
This is because many genes in a specialised cellare ...................ccoeenene. .

[2]
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(c) Embryos can also be used to produce unspecialised stem cells.

Give two uses of stem cells.

(d) (i) Look at the information in the article about the IVF process.

The process involves six stages.

www.xtrapapers.com

Put a tick (v') in one box in each row to show whether each stage involves only mitosis,

only meiosis or neither mitosis nhor meiosis.

stage only mitosis only meiosis

neither mitosis
nor meiosis

Fertility drugs stimulate the
woman’s ovaries to develop
several mature egg cells.

Egg cells are removed from
the woman’s ovaries.

Sperm cells and egg cells are
incubated together in a Petri
dish.

A sperm cell fertilises the egg
cell.

The fertilised egg (zygote)
divides to form an embryo.

The embryo is placed into the
woman’s womb so that she
may become pregnant.

[2]

(ii) Give one similarity and one difference between the way a zygote is formed in IVF and

‘normal’ fertilisation.

SIMIIAIIEY oo

(o (11 1= (=) g ToT= TP TP

(iii) The egg and sperm cells each contain 23 chromosomes.

How many chromosomes does the zygote contain?

anNSWer ...,

© OCR 2010
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This question is based on the article ‘Making useful salts’.

3 (@) The article says that the ‘parent acid’ for calcium phosphate is phosphoric acid.
Name the ‘parent acids’ needed to make the following salts.
sodium nitrate: .......ccoceeeeeiiii s acid

ZINC ChlOMIde: .. acid

[2]

(b) Ben works as a chemist for a company that makes salts. He makes some magnesium
chloride.

He reacts solid magnesium carbonate with a dilute acid.
This is the equation for the reaction.

MgCO, + 2HCI — MgCI, + CO, + H,0
Look at the equation.

Give the name of the gas that is made during the reaction.

(c) Ben adds large lumps of magnesium carbonate to the dilute acid in a flask.
He uses a data logger to record the mass of the flask and its contents.

The graph shows how the mass changes during the reaction.

201.0
\

200.5
mass of flask
and contents

ing

I'

200.0 &

o+ W

30 60 90 120

time in seconds
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(i) How does the mass change during the first 30 seconds?

(ii) Why does the mass change in this way?

(iii) How long does it take for the reaction to stop?

(iv) Ben thinks the reaction is too slow.
He decides to change his experiment to make it faster.

Suggest one way that Ben could speed up the reaction.

(d) Look at the flow chart in the article.
Ben wants to make some sodium salts.
He uses the flow chart to decide on the best method to use.
(i) Ben knows that sodium metal reacts with acid.
However, he decides that it is not a good idea to add sodium metal to an acid.

Suggest a reason why.

(ii) Ben knows that sodium oxide and sodium carbonate are very soluble in water.

Use the flow chart to suggest the best method for making sodium salts.

DESt MEthOd ... - [1]
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(e) Ben wants to make some copper sulfate crystals.
Copper is an unreactive metal.
Copper carbonate and copper oxide do not dissolve in water.
Ben has some dilute sulfuric acid.
Describe how Ben could make some copper sulfate crystals.
Your answer should include
¢ the name of the chemical you would add to the sulfuric acid
e alist of instructions to show the main steps in the experiment

*  how you would get clean, dry crystals after the reaction.

/ One mark is for correct spelling, punctuation and grammar.

[Total: 14]
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