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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships
Explaining Motion

distance travelled

speed =
P 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
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 coll
voltage across secondary coll number of turns in secondary coil

energy transferred = power x time

power = potential difference x current

energy usefully transferred % 100%

efficiency =
y total energy supplied

The Wave Model of Radiation

wave speed = frequency x wavelength
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Answer all the questions.

1  George buys a pizza from the shop.

He looks at the food label on his pizza.

per 100g
energy 981kJ
protein 9.5¢g
carbohydrate 29.7¢g
of which sugars 3.9¢
fat 8.5¢9
of which saturates 3.9¢

(@) What is the total percentage of carbohydrate in the pizza?

Put a around the correct answer.

2.6% 3.9% 25.8% 29.7% 33.6%
1]
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(b) The diagram shows part of a carbohydrate. The formula of this part is CgH,,O5.

Label the diagram with the name of each element.

[2]
[Total: 3]
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In 2010 a volcano in Iceland erupted.

It sent clouds of sulfur dioxide gas and volcanic ash into the atmosphere.

Airports closed because planes could not fly through the ash from the volcano.

(a) The fumes from the volcano also contained argon, carbon dioxide and nitrogen.

Put ticks (v') in the boxes next to each gas to show if it is an element or a compound.

gas element | compound

argon

carbon dioxide

nitrogen
1]
(b) The formula of sulfur dioxide gas is SO.,.
Which of the diagrams could show a sulfur dioxide molecule?
Put a around the best answer.
O @ o ¥
1]

(c) Volcanic eruptions are not the only way that sulfur compounds get into the air.

Mary draws a diagram to show how some sulfur compounds move in and out of the air.

sulfur compounds in air

A

2

sulfur compounds 4
in plants

A

3
||

sulfur compounds in the ground

© OCR 2012
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Put the numbers in the boxes to match each statement to its arrow on the diagram.

Sulfur compounds get into the air when volcanoes erupt.

Sulfur compounds in the air form acid rain, which ends up in the ground.

Some sulfur compounds get into the air when plants rot.

Plants take in some sulfur compounds from the soil.

[2]
(d) The volcanic ash also contained silicon dioxide.
Silicon dioxide has a high melting point.
Explain why silicon dioxide has a high melting point.
Use your understanding of the structure and bonding of silicon dioxide in your answer.
............................................................................................................................................. [3]
[Total: 7]
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3 Aluminium is extracted by electrolysis of melted aluminium oxide.
Iron is extracted by heating iron oxide with carbon.
(@) Why is aluminium not extracted by heating aluminium oxide with carbon?

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

Aluminium is too reactive.

It would take too much carbon.

Aluminium is not dense enough.

It is less polluting to use electrolysis.

1]

(b) An electric current is passed through melted aluminium oxide.

positive
carbon
electrode
negative electrolyte of
carbon melted
electrode aluminium oxide

(i) The aluminium oxide breaks down into aluminium and oxygen.

Fill in the boxes to write a word equation for this reaction.

1]

© OCR 2012
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(ii) Where are the aluminium and the oxygen made during electrolysis?

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

aluminium at the positive electrode, oxygen at the negative electrode

aluminium at the negative electrode, oxygen at the positive electrode

both at the positive electrode

both at the negative electrode

1]
(iii) What do we call a reaction in which a metal oxide loses oxygen?
Put a around the correct answer.
electrolysis extraction oxidation reduction
1]
[Total: 4]
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10

Alan builds this circuit.

L ()
&)

(a) Alan uses a voltmeter to check that the potential difference across the battery is 9V.
Draw on the circuit diagram to show how the voltmeter should be connected. [11
(b) Alan measures the current in the LDR at different light intensities.

Here is a graph of his results.

0.5

0.4

0.3 4

current
in A 7
0.2

0.1 AR

0.0—=
0 100 200 300 400 500

light intensity in W/m?

(i) Use data from the graph to calculate the resistance of the LDR at a light intensity of
400W/m?. The potential difference across the LDR is 9V.

resistanCe = ... Q [1]
(ii) The pattern of the graph can be explained by the sentences below.
Complete the sentences. Choose words from this list.
You may use each word once, more than once, or not at all.
decreases increases stays the same
As the light intensity increases, the current ............ccoocciieee e, .
This is because the number of charges that are free to move ...........ccccoociiiiie .

Therefore the resistance of the LDR .......oonveevieiiiiieeeeeean, .
[2]
[Total: 4]
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11

Sal rubs a glass rod with a silk cloth. This gives the rod a negative charge.

(@) What is transferred between the glass rod and the silk cloth when Sal rubs them together?

Put a around the correct answer.

atoms electrons resistance voltage
1]
(b) The glass rod gains a negative charge. What type of charge does the silk cloth gain?
Put a around the correct answer.
magnetic negative none positive
1]
(c) Sal holds the charged rod near to a balloon. The rod repels the balloon.
Her friends discuss why this happens.
Bess
Alan
The balloon and the rod -Ir)g ﬁ:ﬂgiﬂ:gg;hee
have different types of
charge. type of charge.
Davina
The balloon transfers all of its
haS too much Charge_ Chal’ge to the baIIOOI’l.
Who correctly explains why the rod repels the balloon?
ANSWET i e e ee e ee et e e e e e e e e eeaeae e e e e e e e eeennes [1]
[Total: 3]
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12

Zabu builds a transformer.

(a)

(b)

© OCR 2012

transformer core

switch coil in secondary circuit

a.c. supply

lamp @

coil in primary circuit

What is the best material to use for the core of a transformer?
Put a around the correct answer.

copper iron plastic wood

She closes the switch in the primary circuit.
The lamp in the secondary circuit glows.
Explain why this happens.
Your answer should include what happens
* inthe primary circuit
* inthe transformer core

e in the secondary circuit.

]

[Total: 4]
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Celina builds this circuit.

She uses a battery, wires, a resistor and a lamp.

e
12VT
—Q

3V

(a) Draw straight lines below to link each component to its function.

One line has been drawn for you.

component function
wire reduces electron flow
lamp glows when electrons flow through
battery supplies the energy for electron flow
resistor allows electrons to flow from one component to another
[2]
(b) The potential difference across the lamp is 3V.
The potential difference across the battery is 12V.
What is the potential difference across the resistor?
Put a around the correct answer.
3v 9V 12v 15V
1]
[Total: 3]
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8 The diagram shows parts of a plant cell.

cell wall
nucleus

cytoplasm

cell vacuole
cell membrane

(a) The genetic code is in the DNA molecule.
DNA carries the code to make proteins.

Complete the table using labels from the diagram.

part of cell

where DNA is found

where proteins are produced

[2]
(b) DNA has a number of important features.
Put a tick (v) in the box next to the correct word to complete each sentence about DNA.
double
The DNA molecule is a single helix.
triple
acids.
Each DNA molecule contains four different | genes.
bases.
one
Each DNA molecule is made up of two strands.
three
[2]

[Total: 4]
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Barry works in a garden centre.

He wants to make many identical copies of a particular plant.
He takes a cutting from the plant.

How does the cutting turn into a new plant?

Use ideas about unspecialised cells in your answer.

[Total: 3]
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10 Roy is a farmer.
He breeds pigs.
The sperm from his male pig is used to fertilise a female pig.
(a) Each sperm cell from the male pig contains 19 chromosomes.
How many chromosomes are in each unfertilised egg cell of the female pig?

Put a around the correct answer.

9 19 36 38 54
]

(b) Once the sperm fertilises the egg, a zygote is formed.
How many chromosomes are in the zygote nucleus?
Put a around the correct answer.

9 19 36 38 54
[1]

© OCR 2012
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(c) The zygote develops into an embryo.
As the embryo develops, the cells become specialised and form different tissues.

Five people suggest how this can happen.

Beth

Some of the genes are
lost from the cells as

they become

specialised.

Angela

All of the genes are
switched on and
become active.

Charlie
Specialised cells make
specific proteins.

Di
Some of the active
genes are switched off.

Ed

Some genes are added
to the cells so that they
can make specific
proteins.

Which two people give correct explanations?
BNSWET ettt e e e e e e e e e e eeennaas AN oo, [2]

[Total: 4]
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11 Cells formed by mitosis are different from cells formed by meiosis.

Write about these differences.

[Total: 3]

END OF QUESTION PAPER
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