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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

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 We use millions of tonnes of iron every year.

It is used to make an enormous number of things such as girders, chains and bridges.

(a) Iron is important because it is comparatively cheap and its properties are useful.
Draw straight lines to link each property to why it is useful.

You should draw four lines.

property why it is useful

can be used to make roof supports

good electrical conductor

can be hammered into different shapes

high melting point

can be used to make lightning conductors

malleable

can be used to make barbecues

strong

can be used to make magnets

[3]
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(b) lron is extracted from iron ore.
Iron ore contains iron oxide.
There are different types of iron oxide.

Which of these formulae corresponds to the oxide with the highest proportion of iron atoms?

Put a around the correct answer.

FeO Fe,O, Fe,;O,
1]
(c) lron is extracted from iron oxide in a blast furnace.
Iron forms through a sequence of reactions.
Here are the reactions, but they are not in the correct order.
A 2C + O, = 2CO
B FeO + CO — Fe + CO,
C FeyO, + CO — 3FeO + CO,
D 3Fe,0, + CO — 2Fe,0, + CO,
Put the reactions into the correct order. The last one has been done for you.
start B | end
1]
(d) Use the Periodic Table to find the relative atomic masses of iron and oxygen.
What mass of iron is present in 72g of FeO?
Put a around the correct answer.
169 269 369 569
1]
(e) Carbon monoxide is a gas at room temperature.
What does this indicate about the structure and bonding of carbon monoxide?
............................................................................................................................................ [2]
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(f) Ironis a metal.
Solid metals have their own type of structure.

Put a tick (v') in the three boxes next to descriptions that are true for solid metals.

contains electrons

contains positive ions

contains negative ions

some of the ions are free to move

some of the electrons are free to move

contains no ions

[2]
(g) Some metals are extracted by electrolysis rather than in a blast furnace.
electrodes
| " electrolyte— — Sl
< . )
Electrolysis only works for some liquids.
These are called electrolytes.
Explain why electrolytes can conduct electricity.
............................................................................................................................................ [3]

[Total: 13]
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2 Asthe space shuttle re-enters the Earth’s atmosphere it gets intensely hot.

(@) The skin of the space shuttle is covered with silicon dioxide tiles to protect it.

Put ticks (v') in the boxes next to the three properties of silicon dioxide that are most useful
for withstanding re-entry.

useful for
re-entry

chemically unreactive

high melting point

good thermal insulator

good electrical insulator

1]
(b) Silicon dioxide is held together by covalent bonds.

Draw one line to link the type of interaction that holds the molecule together to the particles

involved.
type of interaction particles involved
electrostatic attraction electrons
or or
magnetic attraction nuclei
or or
electrostatic repulsion electrons and nuclei

1]
[Total: 2]
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A student investigates the effect of temperature change on a thermistor.
The circuit diagram shows a battery and a thermistor.

The circuit diagram is not finished.

(a) A voltmeter and ammeter are missing from the diagram.
Draw them in the correct places. Use the correct circuit symbols. [2]
(b) Complete the sentence. Choose words from this list.
decreases increases stays the same
When the temperature of the thermistor is increased
the resistance of the thermistor ...
and the reading of the ammeter ... . [1]1

(c) Puta around the words that correctly complete the sentence.

The ammeter measures the flow of charge / power in the thermistor
inunits of amperes / joules / volts. [1]

[Total: 4]
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4 The diagram shows a magnet close to a coil of wire. The magnet can spin on the shaft.

coil

magnet

shaft
terminals

(@) Explain why there is an alternating voltage across the terminals when the magnet spins
round.

© OCR 2010
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(b) A lamp is connected across the terminals of the coil.
coil

magnet

shaft

Put a around each term that correctly completes the sentences.

The currentinthe lampis a.c. [/ d.c. [/ p.c.

The lamp filament heats up because atoms in the wire are hit by charges that are

expanding / moving / spinning. [1]
(c) The glowing filament has a resistance of 4 Q.

What is the current in the filament when the voltage across it is 2V?

Put a around the correct answer.

0.5A 2A 6A 8A
[1]

[Total: 5]
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5 A mains lamp connected to a 230V supply has a power of 150W.

§
~—

(a) Calculate the current in the lamp. Show your working.

current = ... A [2]
(b) The lamp is left on for 24 hours. 3.6 kWh of electrical energy is transferred to it.
0.18kWh of light energy transfers out of the lamp in that time.
What is the efficiency of the lamp?
Put a around the correct answer.

0.05% 5% 20% 2000%
[1]

(c) The mains electricity supply is a.c., not d.c.

Put ticks (v') in the boxes next to the two correct reasons for this.

d.c. heats up wires more than a.c.

a.c. is easier to generate than d.c.

d.c. can only be produced by batteries

there is less risk of electric shock with a.c.

a.c. can be distributed more efficiently than d.c.

1]
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(d) The 150W lamp is replaced with one that has a power of only 60W.

Draw straight lines from each electrical property to how it changes when the lamp is

replaced.
electrical property how it changes
current increases
resistance decreases
potential difference stays the same
1]
[Total: 5]
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6 Chloe analyses a sample of DNA.
(a) Here is a short segment of DNA from the sample.

Chloe knows that it contains four bases, A, C, G, and T, arranged like this.

I
)
—

N
o

N
o

N

I
)

I
)

N
> (H] (D] [H] [Z] |®

= [>] O] |>] [H] |O] |Of [®] |>
\_/
N

NS

She finds the percentages of some of the bases in the whole DNA sample.

Complete the table to suggest how much of the other two bases Chloe will find in her

sample.
base % present
C 20
A 30
T
G

[1]
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(b) DNA controls the making of proteins.
(i) Complete this sentence. Choose the answer from this list.
amino acids carbohydrates enzymes fats sugars
The sequence of bases in DNA determinesthe order of ...,
in the protein which is made. [1]1

(ii) Putticks (V) in the boxes next to the two correct statements.

Proteins are made in the cytoplasm.

Proteins are made in the nucleus.

DNA takes the genetic code to the cytoplasm.

A copy of the gene carries the genetic code to the cytoplasm.

Proteins are made out of DNA.

New DNA is made in the cytoplasm.

[2]

[Total: 4]
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7 (a) Allcellsin a plant originate from the same cell.
Leaf cells contain chlorophyll, but root cells do not.
Explain why leaf and root cells in the same plant can develop differently.

Use ideas about genes in your answetr.

............................................................................................................................................ [2]
(b) New plants can be made by taking cuttings.
Andrew takes a cutting of a plant stem.
There are no roots on the cutting.
State
* how to make a cutting produce roots
* which cells of the cutting develop into roots.
............................................................................................................................................ [2]
[Total: 4]
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8 This question is about how plant shoots respond to light.
In an experiment, different parts of growing shoots are covered with metal foil.

Light is shone from one side only.

light
= metal foil 'J
A B C D
Some of the shoots bend towards the light.
(a) Which shoot, A, B, C or D, does not bend towards the light?
= L 1S [1]

(b) Some of the following statements can be used to explain how shoots grow towards the light.
They are in the wrong order.
Select the correct statements, and put them in the correct order.

A Auxin makes the shoot cells expand on this side.
B Auxin makes the shoot cells shrink on this side.

C Auxin moves down the stem from the tip.
D Auxin moves up the stem to the tip.

Auxin concentration becomes highest on the dark side of the stem.
Auxin concentration becomes highest on the light side of the stem.

mm

[2]
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(c) The growth of shoots towards the light can be an advantage to the plant.

Some students were asked to explain why this is.

Amelia

Phototropism helps
the shoots gain the
most light for
photosynthesis.

Cary

Geotropism helps the
roots to spread out.

N

Sam

Growing towards the
light increases the
plant’s chances of

N

Martin survival.
Growing towards the
light helps plants to
gain more carbon
dioxide.
Jane
Phototropism helps
transport sugars in
the phloem.
Reena
Growing towards the
light helps plants to
gain more water.
Nicola

Bending towards the
light helps the plant
keep low to the ground.

NG

Which two students gave the best reasons?
ANSWEL ..eueuuieuiieeiniieaanaaannaensannnanaananannnane AN oo [2]

[Total: 5]

END OF QUESTION PAPER
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