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READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all the work you hand in. Write in dark blue or
black pen.

You may use a soft pencil for any diagrams, graphs, tables or rough working.

Do not use staples, paper clips, highlighters, glue or correction fluid.

DO NOT WRITE IN ANY BARCODES.

Answer all questions.
A copy of the Periodic Table is printed on page 20.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

1 (a) Fig. 1.1 is a side view of the thorax during breathing out and breathing in. The lungs and
heart are not shown.

intercostal
muscles

vertebrae

sternum

diaphragm

breathing out breathing in

Fig. 1.1

(i) Describe how each of the following have changed between breathing out and breathing
in.

the intercostal muscles
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(ii) Explain how the changes you have described help to draw air into the lungs.

(b) As air is drawn into the lungs, it flows through the trachea and bronchi. These are lined with
a tissue containing goblet cells and ciliated cells.

Explain how this tissue helps to prevent infections in the lungs.

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

o Descnbethe eﬁect S Of S m0kmg on .......................................................................
(i) the goblet cells and cilia,

e T2

o the alveOI i. m thelungs ................................................................................

e T2

2 In the nineteenth century, the Russian scientist Dimitri Mendeleev, arranged the known elements
in order of the relative masses of their atoms. His work led to the modern Periodic Table that we
use today.

(@) (i) Explain why atoms of different elements have different masses.

(ii) Explain, in terms of electron configuration, why the element with proton number 36 is
unreactive.

(iii) In the modern Periodic Table the elements with proton numbers 18 and 19 are not in
order of their relative atomic masses.

Suggest a reason for this.
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(b) Magnesium reacts with dilute hydrochloric acid according to the equation below.
Mg + 2HCI MgCl, + H,

—

A student was asked to add 0.96 g of magnesium ribbon to 100 cm? of dilute hydrochloric
acid which had a concentration of 0.5 mol / dm®.

(i) Calculate the number of moles of magnesium in 0.96 g.
Show your working. [1]

(i) Calculate the number of moles of hydrochloric acid in 100 cm® of a solution which has a
concentration of 0.5 mol / dm®.

Show your working. [1]

(iii) Use the balanced equation for this reaction and your results from (i) and (ii) to predict
whether there is enough acid to react with all of the magnesium.

(c) Fluorine is a halogen produced by electrolysis of an electrolyte containing fluoride ions, F~.

There were many attempts to produce fluorine during the nineteenth century and several
scientists were seriously harmed when they succeeded in making fluorine. They attempted
to collect fluorine in containers made of gold or platinum and they kept the containers at a
very low temperature.

(i) State and explain at which electrode, cathode or anode, fluorine is produced during
electrolysis.

....................................................................................................... [2]
(ii) Use your knowledge of the halogen group to suggest why fluorine caused harm to
scientists who first produced it.
....................................................................................................... 1]
(iii) Suggest why the scientists attempting to produce fluorine used gold or platinum
containers at a very low temperature.
....................................................................................................... [2]
3 (a) Acarof mass 1200 kg is travelling forward at a constant speed of 20 m / s.
Fig. 3.1 shows the driving force and the frictional force acting on the car.
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A I D~
I o 2 ! » frictional force
——t— &0 7 gooN

driving force
800N

Fig. 3.1
(i) Calculate the work done by the driving force in 30 seconds.
State the formula that you use and show your working.
formula used
working [3]

(ii) Calculate the kinetic energy of the car travelling at 20 m/ s.
State the formula that you use and show your working.
formula used
working 2]

(b) A pedestrian steps into the path of the moving car. Fig. 3.2 shows a graph of how the speed
of the car changes from the moment when the driver sees the pedestrian until the car stops.

30

20
speed
m/s

10

0

0 1 2 3 4 5 6
time/s
Fig. 3.2

(i) After 1.2 s the car slows down.
Calculate the deceleration of the car.
State the formula that you use and show your working.
formula used
working [2]

(ii) Calculate the total distance travelled by the car between the driver seeing the
pedestrian and the car stopping.

Show your working. [3]
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4  An experiment was carried out into the effect of different doses of X-rays on the sperm cells
produced by male fruit flies. Fig. 4.1 shows the results.

20
18
16 7

14

percentage 12 A
of sperms with
mutations 10

AN

o N B O

0 400 800 1200 1600 2000 2400 2800 3200
X-ray dosage / rads

Fig. 4.1

(a) State what is meant by a mutation.

(b) (i) Using Fig. 4.1, describe the effect of increasing the X-ray dosage on the percentage of
mutated sperms.

....................................................................................................... [2]
(ii) Explain this effect.
....................................................................................................... [2]
(c) Fruit flies have four pairs of chromosomes in their cells.
Some of the mutations in the experiment above involved the loss of one chromosome.
If a fruit fly sperm that had lost one chromosome fertilised a normal egg, how many
chromosomes would there be in the zygote? [1]
Noble Educators Page 5 of 14 Co-ordinated Sciences (Double Award) 0654/03

Source: University of Cambridge International Examinations May/June 2007 Question Paper (0654/03)



> 3 Noble &

(d) Explain why a mutation that occurs in a gamete-forming cell is more likely to be harmful than
one that occurs elsewhere in a fruit fly’s body.

(e) Insects can be serious pests, for example by carrying disease or eating crops. Pesticides
can be used to kill them, but many people are concerned about the harm that pesticides do
and are trying other methods of controlling insect populations.

One new method that is being tested is to expose a large number of male insects of a
harmful species to X-rays and then release them into the wild.

(i) Explain why people are concerned about the use of pesticides.

....................................................................................................... [2]
(i) Suggest how the new method might reduce the population of the harmful insects
....................................................................................................... [2]
5 (a) Glucose and starch are carbohydrates.
(i) The chemical formula of glucose is CgH1,06.
State the total number of atoms which are combined in one molecule of glucose. [1]
(ii) Explain why it is not possible to write a simple chemical formula for starch.
....................................................................................................... [2]
(b) Fig. 5.1 shows an experiment which was set up to investigate the action of a partially
permeable membrane. A tube made from a partially permeable membrane was filled with
iodine solution and placed into a beaker containing a mixture of glucose, starch
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and water.

mixture of glucose, — |
starch and water

| jodine solution

—— tube made from
partially permeable
membrane

Fig. 5.1

(i) Explain the following observations which were made some time later.

The solution inside the tube gave a positive result with Benedict’s solution.

(c) Plastics are materials made mainly from polymer molecules. Fig. 5.2 shows part of a
polymer molecule. Molecules of this polymer are formed by addition polymerisation of

an unsaturated monomer.

F FFFFFTFF

GGG C—C—C—C—C

FEFFFEEE
Fig. 5.2

(i) Draw the displayed formula of one of the monomer molecules which have joined to form
this polymer. [2]

(ii) Two different plastics, A and B, were heated. Plastic A melted easily but plastic B did
not melt even when heated to a very high temperature.

Explain these observations. You may draw some simple diagrams to help your answer.
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6 Fig. 6.1 shows a circuit containing four ammeters, A, Az, A; and Aq.

M A
) Q)
+—(r.—{600

() II
O

Fig. 6.1
Table 6.1 shows the readings on each ammeter.
Table 6.1
reading on ammeter
ammeter
[ amps
A
A; 0.2
A; 0.3
A, 0.5
(@) What is the reading on ammeter A,? [1]

(b) Calculate the combined resistance of the two resistors in the circuit in Fig. 6.1.
State the formula that you use and show your working.
formula used

working [3]

(c) Fig. 6.2 shows a magnet and coil of wire connected to a sensitive ammeter.

N S

®

\,<

sensitive ammeter

Fig. 6.2
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(i) When the magnet is moved into the coil, the needle on the ammeter shows a deflection
to the left.

Explain why a reading on the ammeter is produced.

(ii) Explain how this effect is used in a dynamo to produce an output voltage. You may use
a diagram to help with your answer.

....................................................................................................... [4]
7  Fig. 7.1 shows a pyramid of numbers for a food chain.
|_| hawks
small birds
caterpillars
oak trees
Fig. 7.1
(a) Explain why the pyramid of numbers is this shape.
............................................................................................................. [2]
(b) Oak trees are the producers in this food chain. Describe how they transfer energy from
sunlight into chemical energy that can be passed along the chain.
............................................................................................................. [4]
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(c) An oak tree can be many metres tall.

Describe and explain how water from the soil is transported up to the leaves at the top of the
tree.

8 In many countries supplies of clean water for drinking are obtained from river water.

(a) State two processes that are used to convert river water into water which is safe for humans
to drink.

(b) A sample of safe drinking water still contained dissolved calcium sulphate, CaSO,, which
helped to make the water hard.

(i) State the formula of the particle present in this water which causes hardness. [1]
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(ii) A student carried out an experiment to find out if boiling would remove the hardness
from this sample of water.

The results of his experiment are shown in Table 8.1.

Table 8.1
Vo fueler | volume ol semp sokon
distilled water 25.0 0.2
hard water control (unboiled) 25.0 8.0
hard water boiled for 5 minutes 25.0 3.0
hard water boiled for 10 minutes 25.0 3.0

What conclusions could the student draw from these results?

(c) Some types of salt used to flavour food are mixtures of sodium chloride and potassium
chloride. Sodium chloride and potassium chloride are both ionic compounds.

(i) Potassium chloride can be formed by reacting potassium directly with chlorine. Fig. 8.1
shows the electron arrangements in a potassium atom and a chlorine atom.

potassium atom chlorine atom

Fig. 8.1
In the space below, draw diagrams similar to those in Fig. 8.1 which show the electron
arrangements of the two particles when combined in potassium chloride. 2]

(ii) Explain briefly why potassium chloride is a solid with a high melting point at room
temperature.

9 Anpolice car uses a siren and a blue light to alert people.

Noble Educators Page 11 of 14 Co-ordinated Sciences (Double Award) 0654/03
Source: University of Cambridge International Examinations May/June 2007 Question Paper (0654/03)



> 3 Noble &

(@) (i) Explain why sound needs a medium, such as air, to travel through.

(ii) How will the sound of the siren change if the amplitude of the sound waves emitted is
increased? [1]

(b) The police communicate using radio waves. Both blue light and radio waves are part of the
electromagnetic spectrum.

(i) State one property which all electromagnetic waves have in common. [1]

(iii) The radio waves used have a frequency of 10 000 000 Hz and a wavelength of 30 m.
Calculate the speed of these waves.
State the formula that you use and show your working.
formula used
working [2]
(c) As the police car drives along the temperature of the air in the tyres increases.

(i) Use the ideas of the kinetic theory to explain why this will result in an increase in tyre
pressure.

(ii) The original temperature of the air in the tyres was 10°C and the final temperature was
30°C.

Calculate the final pressure of the air in the tyres if the original pressure was 200 000
N/ m?.

State the formula that you use and show your working.
formula used
working [3]
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