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IGCSE Combined Science, Paper 3(Extended), May/June 2010.

1. The diagram below shows a section of a lake in North America and some of the animals
and plants that live in and around the lake.

eagle

beaver rabbits

terrapin frogs
dragon fly

water weed fish freshwater snake
water snails

(a) In the following statements fill in the gaps with the correct term.

(i) All the plants and animals that live in and around the lake are called

{ii) All the plants and animals interacting with each other and their environment, is

called isaiasimasian. (2 marks)
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(b) The water weed is a producer. Beavers and water snails are primary consumers,
The eagle and terrapin are secondary consumers.

Draw a food web that includes only these five organisms.

(3 marks)

() The lake is at the bottom of a sloping field which was recently ploughed.
During a severe thunder storm, heavy rain washed a lot of soil into the lake. The lake
water became so cloudy that all the water plants died because their leaves could no
longer receive sunlight.
After some time, the fish and many of the other animals also died.

(i) State twe reasons why the fish and many of the other animals died.
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(2 marks)
(ii) Suggest one way the farmer could prevent the erosion of soil from the field.

---------------------------------------------------------------------------------------------------------

(1 mark)
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2. (a) The front and rear lamps of a bicycle are connected to a battery using the circuit
shown below,

front rear T

"R X =

{i) This type of circuit has a special name, what is it ?

................................................

(1 mark)
(ii) Each lamp in the circuit has a resistance of 6 £2.
Calculate the total resistance of the two lamps in this cireuit.
First give the formula you must use, and then show your working out.
Formula:

Working out:

(3 marks)
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{2 marks)

{c) A car travelling at 30 m/s suddenly applies its brakes. The car comes to a stop after
50 m, The average frictional force stopping the car is 3500 N. As the car slows down,
work is done.

Caleulate the work done to bring the car to a stop from 30 m/s,
First state the formula you must use, and then show your working out.

Formula:

Working out:
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3. Copper, iron and potassium are all metallic clements. Copper and iron are widely used,
but there are no useful objects that can be made from metallic potassium.

{a) From your knowledge of the alkali metals give one reason why no useful objects can
be made from metallic potassium.

{1 mark)
(b) The diagram below shows a blast furnace which extracts iron from iron oxide,

Three important chemical reactions happen inside a blast furnace. The symbolic

equations for these reactions are shown below. But only fiwo of these equations are
correctly balanced.

iron oxide and carbon

— waste gases

Fe;03 + CO —— Fe + CO;

CO;, + C 2C0

C + O — 5 €O, I

<=—— heated air

" Z D e =——"molten iron

(i) Copy out the cquation that is #of balanced and write in the required numbers so that
it is correctly balanced.

{1 mark)
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(ii) All three of the chemical equations in the diagram above are redox reactions.
Name one oxidised substance and one reduced substance in the diagram.
cieenneee i85 oxidised, and vesvessariarareassasaenas 18 reduced.
Bricfly explain YOUF AiSWER, covavisssvsasrsssisisesnisovsnsinmvespnrsanivsssysssansssersissis
(2 marks)

(¢) The metal aluminium is produced by the electrolysis of aluminium oxide in an
electrolytic cell as shown below.

@ ecarhon

cathode

aluminium oxide
dissolved in molten
electrolyte

= molten aluminium

(i) The lining of the electrolytic cell acts as a cathode.

What happens to aluminium ions at the surface of the cathode ?

(2 marks)
(ii} Iron can be exiracted from its ore in a blast furnace, but aluminium cannot.
Explain briefly why not.

-----------------------------------------------------------------------------------------------------
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(iii) AlLyO; is the chemical formula of aleminium oxide and the electrical charge of
an aluminium ion is +3.

What must the electrical charge of an oxide ion be ?
Explain your answer briefly.

------------------------------------------------------------------------------------------------------

{2 marks)
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4, Samples of three elements from Group VI1 (Group 7) of the Periodic Table are

shown below in three flasks labelled (1) , @) and 3) .

-~ 7 7 _L-waicr bath
- | at20°C

{a) All three flasks arc kept at the same temperature of 20°C. One element is 2
gas, one is a liquid and one is a solid.

(i) Which element has the highest melting point ?
(1 mark)

(ii} Suggest names for each of the elements @ ’ @ and @ s

(1 mark)

() An atom of bromine has a nucleon {mass) number of 80 and a proton (atomic)
number of 35.

(i) How many ncutrons are in one atom of bromine ?

(ii) Calculate the relative molecular mass of one bromine molecule.

(2 marks)

rCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-




iCSE-IGCSE-IGCSE-TGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-IGCSE-JIGCSE-IGCSE-IGCSE-IGCSE-IGCSE-

Question 4, Paper 3(Extended), May/June 2010.......... .o wvww. gcsesciencepasipapers.com

(¢} Hydrogen Muoride is made by reacting hydrogen gas with fluorine gas.

The diagrams below show the chemical bonding in ene molecule of hydrogen
and in one molecule of fluorine before any reaction has occurred.

NG O

one hydrogen molecule one fluorine molecule

(i) In the space below draw a similar diagram to show how one molecule of
hydrogen fluoride is bonded.

one molecule of hydrogen fluoride
(2 marks)

(ii) Hydrofluoric acid can be made by reacting hydrogen fluoride gas with water.
The acid produced is a mixture of ions. Write down the symbol and electrical
charge of one of these ions.

T o e

{1 mark)
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(d) (i) From the list of chemical solutions shown helow, which rwo would you mix together
to make bromine 7
aqueous chlorine
aquenus iodine
potassium iodide
potassium bromide
potassium chloride

. and

(1 mark)

(ii) Briefly explain why you chose these two chemicals.

................................................................................................

(1 mark)
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5. A farmer in Kenya wanted to find out what the best conditions were for growing
tomatoes, He grew tomato plants under three different conditions -

1. In an unheated glasshousc in full sunshine,
2. In an unheated glasshouse with netting to provide shade,

3. In the open without shade.

¥

The mean temperature inside each glasshouse, and outside in the open, was recorded
for each month from November to September. The graph below showsthe results.

mean 3§ ~f glasshouse 2.
temperature FEEHES !
% CEEEr ST
°C) = e anmaa X outside in the
34 A _ ! €,|»"” open
5 e e
________ S | | |

I X 2% B - s ol o i | {
Mov. Dec. Jon. Feb. Mor Apr. May. Jun. Jul. Aug Sep.

Month
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(2) Im what month was the highest mean temperature reached in

glasshouse 1 Ti i coiiv it disraiaissia iy b i i
outside In the OPen T i sy saviased b a s v e s s da s ahs e saads o van i
(1 mark)
{b) Sunlight passes through the glass windows and into the air inside the glasshouse.
This sunlight then strikes the soil and other surfaces and part of it is re-emitted as
infra-red radiation. Some of this re-emitted, longer wavelength radiation eannot

pass through glass,

(i) From this information explain why the air inside the glasshouse becomes warmer
tham the air outside.

--------------- D Ty

(2 marks)

(ii) From your own knowledge of convection explain why the air inside the glasshouse
remains warmer than the air outside.

-----------------------------------------------------------------------------------------------------
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(2 marks)
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(¢) The table below shows the total mass (in grams) of tomatoes produced at the end of
the growing season by each plant in both glasshouses and outside.

mass of tomatoes per plant
{grams)
996 glasshouse 1.
2579 glasshouse 2.
1450 outside

(i) Tomatoes are a frnit made when the flowers of tomato plants are fertilised.
The flowers are pollinated by bees.

Use the information at the beginning of the question to suggest why the plants
in glasshouse 1 produced less tomatoes than the plants in glasshouse 2.

(2 marks)
(ii) Give two possible conditions, other than temperature, that could have been

different inside the glasshouses compared to outside, and which could have
affected the results.

L e r e b R bR R 8 0 W R Y SRR SR R R S R

(2 marks)
{d) (i) The fruit of tomatoes is bright red and juicy. Suggest how this helps the sceds of
tomatoes (o be dispersed away from the parent plant.

(2 marks)
(ii) Suggest what advantages it gives plants to have their seeds dispersed away from
the pareni plant.

(2 marks)
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6. Submarines detect each other beneath the water using sound waves.

{a) In water sound travels at 1500 m/s. If it takes 1.2 seconds for a sound wave to
travel from one submarine to the other submarine, calculate the distance between

the two submarines,

First state the formula you must use, and then show clearly your working out.

Formula:

Working out:

T TP T e

" @ marks)
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(b) Below is a graph that shows the motion of a submarine beneath the surface of the
sca for 40 seconds.

speed
{m per s)

2 _ L1

time (s)

{i) Write the letter D on the graph to label a period when the submarine was
decelerating.
(1 mark)
(ii) Deseribe the motion of the submarine between 15 and 35 seconds,

{1mark)
(iii) Calculate the total distance travelled by the submarine in these 40 seconds.

Show all your working out.

(2 marks)
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(¢) When rays of light from the Sun meet the surface of water, some of the rays are
reflected and some of them are refracted.

An incident ray and a reflected ray are shown on the diagram below.

incident ray reflected ray
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(i) On the diagram use a ruler and draw a ray that has been refracted at the surface.

(1 mark)

(i)} On the diagram clearly label the angle of incidence with an i,and the angle of

reflection with an F

(1 mark)
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7. The skin is an organ that helps to control the temperature of the body. This is a
vital part of homeostasis,

{a) Explain what is meant by the term organ.

....................................................................................................

(b) The two diagrams below show the skin when it is too hot and when it is too cold.

{oo hot too cold

(i) Explain how the change in the activity of the sweat gland helps the body to cool
down when it is too hot.

(2 marks)
(ii) Explain how the change in the width of the blood vessels helps the body to cool
down when it is too hot.

2 marks)
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(¢) Keeping the blood sugar level constant is another example of homeostasis.

(i) What is the name of the sugar that is transported in the blood ?
{1 mark)
{ii) What is the name of the hormone that lowers the blood sugar level if it gets too
high ?
(1 mark)

{iii) In what ways is it harmful to the body if the blood sugar level becomes
dangerousky low ?
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8.The bar charts below show the estimated percentages of the main gases in the atmospheres
of four earth-like planets, A , B, C and D, in four distant solar systems,
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Planet B
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Planct D
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nitrogen carbon oxygen other
dioxide gases

(a) (i) Briefly explain why the information for Planet C shows that this is a very different

planet to our Earth.

T e e e P T

..........................................................

(1 mark)

(ii) In the unpolluted atmosphere of our Earth, give the name of one of the ‘other gases®.

{1 mark)
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(b) The apparatus shown below is used to measure the percentage of oxygen in a 200 cm’
sample of air from our Earth.
piston gas syringe 1. fine granules gas syringe 2,
of copper metal
IIIIIIIII|IIII|IIII |I||Ill||||l|||||

150 100 50 m 250 100 150 200
vl fagq "

intense heat

200 ¢cm® of air from our
Earth’s atmosphere.
gas syringe 1. gas syringe 2.

‘LIIII|1III|IIII|||,.;.;!-s. Hlllll!lllllTl]ll['-
200 150 100 50 __ = 5 50 100 150 20
T

T

intense heat

When the piston in gas syringe 1 is pushed in the direction of the arrow, all of the 200 ¢m’
sample of air flows through the granules of copper metal and into syringe 2. The lower diagram
shows the situation after this has been done once.

The granules of copper metal are heated very intensely and the sample of air is pushed over and
over again through the hot copper between the syringes 1 and 2.

The copper metal reacts with all of the oxygen in the air sample.
When the reaction is complete, the apparatus is allowed to cool to room temperature.

(i) What volume of the original air sample would you expect to remain in the apparatus at the
end of this experiment ?

Volume remainilg ..ttt s s tasa i s e sasatasataasannaaseansnasnnns
L T L e e
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------------------------------------------------------------------------------------------------------------------

(3 marks)
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