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EQUATIONS

useful energy output

efficiency =
ciency total energy input

energy = mass x specific heat capacity x temperature change
energy = mass x specific latent heat

fuel energy input = waste energy output + electrical energy output
power = voltage x current

energy supplied = power x time

kilowatt hours = power (kW) x time (h)

wave speed = frequency x wavelength
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BLANK PAGE

Section A starts on page 4.
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Answer all the questions.

Section A

Many people are very overweight.
One way to lose weight is to eat less sugar.

(@) (i) Write down the name of one simple sugar that is found in our food.

(ii) Minerals are an example of a group of food substances.

Write down the name of the group of food substances that sugars belong to.

(b) People often try different diets to lose weight.
One new idea is called the Gl diet.
Every food has a Gl number.

The higher the number the faster the sugar level in the blood increases.

THE Gl RATING

The Glycaemic Index (Gl)
measures the rate at
which foods raise blood
sugar levels.

Foods are scored on
a scale ranging
from 1 to 100.

LOW 0 - 54

E"'|;r'|;,'g'ég6i="': Broccoli (10)
! apples and Peanuts (14)
Ebrc':t':)coli have b\c,)r‘:v fatyoghurt (33)
i 1 olemeal spaghetti (37)
ibeen removed; , 05 and pears (38)
i due to ! Porridge (42)
i copyright : Stoneground wholemeal

. restrictions_: bread (53)

: (58
1 pineapple has ; Basmatirice (58
i been removed : New potatoes (62)
' due to copyright : Muesli (66
. restrictions . Pineapple (66

HIGH 70 - 100
i"Images of bread | White bread (
! and doughnuts : Short grain white rice (

! have been : Watermelon (
removed due to !} Doughnuts (76)
i copyright ' Cornflakes (
i restrictions : Baked potatoes (
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5
Liz eats a meal of doughnuts and pineapple.

John eats some low fat yoghurt and honey.
Whose blood sugar level is likely to increase faster?
Explain how you decided on your answer.

Use the figures from the Gl rating table.

............................................................................................................................................. [2]
(c) When food passes through the digestive system sugar passes into the bloodstream.

Describe where and how this happens.

............................................................................................................................................. [2]
(d) Scientists think that the Gl diet might help prevent people from becoming diabetic.

People who are diabetic lack the hormone insulin.

Write about the role of insulin in the body.

In your answer, you should include

* what insulin does

* where it does it.

............................................................................................................................................. [2]

[Total: 8]
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Grace is pregnant.

Rick is the father.

A

(@) The baby will have some of Grace’s characteristics.

(i) Explain why the baby will have some of Grace’s characteristics.

(b) The diagram shows how Grace and Rick can pass on their sex chromosomes.

Grace Rick

XX XY

ONO () _(
\’4
XX XY XX XY

There is an equal chance of Grace and Rick’s baby being a boy or a girl.
Explain why.
Use the diagram to help you.

© OCR 2007
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(c) Grace and Rick discover that their baby may have inherited a genetic disorder.

Grace and Rick do not have this genetic disorder.
But they have found out that they are both heterozygous (carriers).

Draw a genetic diagram to work out the probability of Grace and Rick’s baby having the
disorder.

Use N for the normal allele and n for the allele for the disorder.

probability = .......ceiiiiiiiiiiii [3]

(d) Suggest why Grace and Rick’s discovery has made them think carefully about having more
children.

[Total: 9]
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3 This is part of a leaflet about malaria.

Protect yourself from malaria

An image has been removed due to copyright :
: restrictions. ]

Details:
black and white photo of mosquito

e Malaria is one of the major causes of death worldwide. It is caused
by a protozoan called Plasmodium.

e This organism is carried from one human to another by female
Anopheles mosquitoes.

* If travelling to a country where there is a risk of catching malaria,
there are a number of simple precautions that you can take to try to
prevent getting malaria.

(@) Look at the table.

host parasite vector
Plasmodium | mosquito human
human mosquito Plasmodium
human Plasmodium | mosquito

Which row in the table correctly describes the relationships mentioned in the leaflet?

Choose from rows A, B or C.

© OCR 2007
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9
(b) The leaflet says that people can take ‘simple precautions’ to try to prevent getting malaria.

Suggest one ‘simple precaution’.

............................................................................................................................................. 1]
(c) Antibiotics cannot be used to cure people who have malaria.
Why is this?
............................................................................................................................................. [1]
[Total: 3]
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Section B

Many foods contain additives.

An additive is given an E-number.

Look at the table. It gives some information about E-numbers.

type of food additive

E-number range

food colour E101 to E199
preservative E200 to E299
antioxidant E300 to E321

emulsifiers and stabilisers

E322 and E400 to E499

sweeteners

E950 to E967

Look at part of the food label found on a packet of cake mix.

INGREDIENTS

sugar, wheat flour, vegetable oil, cornflour,
raising agents, whey powder, salt, milk powder,
E471, E472, E450a, E153 and E104

(@) Does the food contain any food colour additives? .............ccccvveeveeeeennn.

Explain your answer.

© OCR 2007



(b) One of the raising agents is sodium hydrogencarbonate.

When sodium hydrogencarbonate is heated it breaks down.

It makes sodium carbonate, water and carbon dioxide.

Write down the word equation for the breakdown of sodium hydrogencarbonate.

(c) An emulsifier is added to some foods to stop water and oil from separating.

An emulsifier molecule has a hydrophilic region and a hydrophobic region.

Look at this diagram of an emulsifier molecule.

Describe how emulsifier molecules help to stop oil and water from separating.

Use a labelled diagram to help you answer this question.

© OCR 2007
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5 Look at the displayed formulae of some compounds.

H H
H H H H \ /
| | | c—CcC
H—C—C—H H—C—C—O—H / |
| | H  C—H
H H H H / \
compound A compound B H H
compound C
| I
T T
H | H Cl |n
compound D compound E
(@) Which one of the compounds has the molecular formula C,H;O?
Choose from A, B, C, D or E.
BNSWEL ittt [1]
(b) Which one of the compounds is an alkane?
Choose from A, B, C, D or E.
BNSWEL ittt [1]
(c) Which one of the compounds is an addition polymer?
Choose from A, B, C, D or E.
BNSWEL ittt [1]
(d) Which one of the compounds is an unsaturated hydrocarbon?
Choose from A, B, C, D or E.
BNSWET ittt [1]

[Total: 4]

© OCR 2007
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6 Plastics contain polymer molecules.

(a) Phil has bought a new greenhouse.

Look at the greenhouse.

© P Hills

The windows are made from a plastic rather than glass.

One of the properties that makes this plastic suitable for making windows is that it is
transparent.

Suggest two other properties of this plastic that make it suitable for making windows in a
greenhouse.

© OCR 2007
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(b) Gore-Tex® is a clothing material.

Gore-Tex® contains polymer molecules.
Gore-Tex® clothing is very useful because it is both breathable and waterproof.
Which of these statements about Gore-Tex® are correct?

Put ticks (v') in the two boxes next to the correct statements.

Gore-Tex® is obtained from plants.

Gore-Tex® is made from nylon and PTFE.

Gore-Tex® is made of polyester and PTFE.

Gore-Tex® is made of PTFE only.

Gore-Tex® contains PTFE which has small holes
that let out water vapour but do not let liquid water in.

[2]

[Total: 4]
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Look at this railway locomotive.

The locomotive has a large engine.
The engine burns a fuel to release heat energy.

(@) What is the name of the type of chemical reaction that releases heat into the surroundings?

Put a around the best answer.

conduction
convection
cracking
endothermic
exothermic
(1]
(b) The owner of the locomotive wants to change the fuel the engine burns.

Two of the factors that the locomotive owner needs to consider are
*  how much the fuel costs
e how much pollution the fuel makes.
Write about two other factors that the locomotive owner needs to consider.
............................................................................................................................................. 2]

© OCR 2007


moorea
Text Box
© P Hills


17
(c) Many of the fuels used today are fossil fuels.

The amount of fossil fuels being used is steadily increasing year on year.

Suggest why.

[Total: 4]
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Methane is a hydrocarbon found in natural gas.

Alex and Zoe investigate the complete and incomplete combustion
of methane.

They want to find out whether complete or incomplete combustion
releases the most energy.

Look at the apparatus they use.
Each time Alex and Zoe use the Bunsen burner for one minute. P

They use the energy released by the Bunsen burner to heat
1009 of water in the copper can.

In the first experiment the air hole of the Bunsen burner is closed. Incomplete combustion happens.
In the second experiment the air hole is open. Complete combustion happens.

Look at Alex and Zoe’s results.

air hole temperature of temperature of
water at start in °C | water at finish in °C
closed 18 28
open 18 38

(@) When the air hole is closed the energy released is 4200 J.
What is the energy released when the air hole is open?

The specific heat capacity of water is 4.2J/g°C.

energy released is ... J [2]

(b) When the air hole is open methane, CH,, reacts with oxygen, O,, to make carbon dioxide and
water.

Write the balanced symbol equation for this reaction.

[Total: 4]
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Section C

This question is about waves.

(a) Look at the diagram of a wave.
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The diagram is drawn to scale.

What is the wavelength of the wave?

wavelength = ... cm [1]
(b) Wireless technology is being used more and more.

Write down the name of one piece of equipment that uses wireless technology.

............................................................................................................................................. [1]
(c) There are two types of signal used to transmit data.

One type is digital.

(i) Describe what is meant by a digital signal.
..................................................................................................................................... [1]

(i) Radio communications use digital signals.
Write down one advantage of using digital signals in radio communications.
..................................................................................................................................... [1]

© OCR 2007 [Turn over for remainder of question 9
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(d) Itis possible to transmit a radio signal from the UK to South America, even though the Earth
is curved.

Explain how.

Drawing on this diagram may help your answer.

South America

............................................................................................................................................. (2]
(e) Telephone signals are often transmitted through optical fibres.
Look at the diagram of a piece of optical fibre.
Light goes in at one end and comes out at the other end.
A ray of light is going into the fibre.
Use a ruler to draw its path along the fibre. [2]
[Total: 8]
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10 (a) James uses a radiator to heat his room.

The hot radiator is at one side of the room.

Look at the diagram.

radiator /

The radiator warms the whole room.

Finish the paragraph, using one or more words in each space, to explain how.

The radiator has hot water inside. Heat transfers to the outside surface by the process

Of . Air touching the

spreads roundthe roomDby ...

airexpands and becomes ..........c.coviiiiii

by cold air.

(b) James puts insulation in his loft to keep his room warm.
James spends £150 on fitting the insulation in his loft.
His heating bills go down £75 each year.

Calculate the pay back time for loft insulation.

© OCR 2007

radiator warms up and

..... .This is because the

....,rises andis replaced

(3]

[Total: 5]
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11 (a) Look at the diagram of pans on some hot plates.

The arrows represent the flow of heat energy.

‘ 20°C \ ‘100"0\ ‘ 50°C \ ‘ 70°C lipa”

200°C 120°C 800°C 400°C
A B C D hotplate
Which arrow is in the wrong direction for heat flow?
Choose from A, B, C or D.
BNSWEL ittt ee et e et [1]
(b) The table shows four liquids and their specific heat capacities.
liquid specific heat capacity J/kg°C
w 160
X 2100
Y 4200
z 800
(i) 1kg of each liquid is heated to 80°C.
Which liquid will cool the quickest?
Choose from W, X, Y or Z.
BANSWET ittt e et [1]
(ii) Radiators have hot liquids inside them.
Which liquid is best for use inside a radiator to warm your house?
Choose from W, X, Y or Z.
ANSWET ... eieeeeeee et e saaeeesneeeesneeeesnneeenneaans
Explain your answer using information in the table.
..................................................................................................................................... [2]

© OCR 2007
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(c) Polly heats some water.

She measures the temperature of the water every minute.

Look at the graph of her results.

100
P
temperature »
in°C -
50
/
/
0 1 2 3 4 5

time in minutes

After 2 minutes the temperature of the water stays at 100 °C.
The water is still gaining energy from the heater.

Explain why.

In your answer, write about

* what is happening to the water

. the molecules in the water
o the forces between the molecules.

[Total: 7]
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