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1

(a) Sound travels at 330 m/s in air.

The table in Fig. 1.1 shows some information about three tuning forks. Complete Fig. 1.1
by calculating the missing values.

Show your working in the space underneath the table.

tuning fork frequency/Hz wavelength in air/m
1 288 1.146
2 320
3 0.773
Fig. 1.1

3]

(b) The frequencies of the tuning forks in (a) are easily heard by humans. State the
maximum and minimum frequency which humans can usually hear.

maximum freqQUENCY ........ccccoevvireeeeeeeennn.
minimum frequency

................................. 2]

(c) A loudspeaker works in the same way as an earphone.
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Number the statements below from one to six to explain how a loudspeaker works.

The first has been completed for you.

The coil becomes an electromagnet.
The strength of the electromagnet
varies with the current.

This makes the coil move backwards
and forwards to correspond with the
electrical signal.

The movement of the coil makes the
cone move in and out.

A variable electrical signal is passed
through a coil that is held loosely in the 1
magnetic field of a permanent magnet.

A variable force occurs between the
electromagnet and the permanent
magnet.

The moving paper cone makes the air
vibrate, making sound waves.

[3]

(d) When sound signals need to be transmitted over long distances, they are first converted
to radio waves. The radio waves are modulated.

Explain what is meant by wave modulation.

0654/3/0/N/02 [Turn over
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In Canada, where it is cold at some times of year, cucumbers are grown in greenhouses.
Growers usually increase the concentration of carbon dioxide in the atmosphere in the
greenhouse to about 0.1%, because this increases the yield of fruit from the plants.

(@) (i) State the normal concentration of carbon dioxide in the atmosphere.

.......................................................... [1]

(ii) Explain why increasing the concentration of carbon dioxide increases the yield of
fruit from the cucumber plants.

(b) In winter, the greenhouses are heated and are kept completely closed. In summer
however, when it is warmer outside, ventilators in the greenhouse roof have to be
opened to prevent the temperature from getting too high. This means that it is wasteful
to add extra carbon dioxide to the greenhouse in summer, because much of it would
escape through the open ventilators.

The ventilators open automatically when the temperature reaches a certain level. An
experiment was carried out to find the best temperature at which the ventilators should
open, when the atmosphere in the greenhouse contains 0.1% CO,,. The table in Fig. 2.1
shows the results.

temperature at which mean number of fruit mean mass of fruit
ventilators open/ °C per plant per plant/kg
23 9.9 4.48
25 11.4 5.20
27 11.1 5.14
Fig. 2.1

(i) Explain how opening the ventilators would allow the greenhouse to cool down.

(ii) Using the information above, and also your own knowledge about how temperature
affects living organisms, explain why there is a better yield of cucumbers when the
ventilators open at 25 °C than when they open at 23 °C.
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(iii) Suggest an explanation for the differences between the yield of fruit when the

5

ventilators open at 27 °C and when they open at 25 °C.

(c) The investigation also looked at the best kind of material from which to make the
greenhouses. Four identical greenhouses were constructed, using either glass or
poly(ethene). In one of each type of greenhouse, extra light was provided. No extra
carbon dioxide was provided, and the greenhouses were not heated. The results are

shown in Fig. 2.2.

For
Examiner’s
Use

glass poly(ethene)
no extra light extra light no extra light extra light
mean number of 4.83 7.00 4.75 7.42
fruit per plant
mean mass of 2.26 3.38 3.71 4.96
fruit per plant/kg
Fig. 2.2

(i) State one property shared by glass and poly(ethene) that makes them suitable for

constructing greenhouses.

(i) Suggest why the yields from the cucumber plants in this experiment are almost all

lower than the yields shown in the first experiment.

(iii) Using all the results from both experiments, suggest the growing conditions that
would produce the highest yield of cucumbers when grown in a greenhouse.
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3 Fig. 3.1 shows some data about the elements in the second period of the Periodic Table.
symbol Li Be B C N o F Ne
melting point/°C 181 1283 | 2027 | 3727 | 210 | 219 | —220 | —248

electron configuration
of atoms

2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8

Fig. 3.1

(@) (i) The melting points and electron configurations of the elements lithium to neon are
part of a periodic pattern.

Explain briefly what is meant by the term periodic pattern.

(i) Predict which element in the third period, sodium to argon, will have the highest
melting point.

Explain your answer briefly.

(b) Explain in terms of their structures why the melting point of carbon is much higher than
that of neon. You may wish to draw diagrams to help your answer.
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(c) Nitrogen, N,, combines with fluorine, F,, to form the covalent compound nitrogen *

trifluoride, NF,.

(i) Draw a diagram of one molecule of nitrogen trifluoride, showing how all the outer
electrons are arranged.

2]

(i) Write a balanced equation for the formation of nitrogen trifluoride.

0654/3/0/N/02 [Turn over
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4 Fig. 4.1 shows a circuit containing three identical 6 ohm resistors. *

—{ti[aftfu]
resistor 2 resistor 3 CV

ammeter 1 CA) voltmeter 2 voltmeter 3

ammeter 3
_ ° ammeter 2
resistor 1

s g
(V)

N

voltmeter 1
Fig. 4.1

(@) Ammeter 1 reads 1A.
State the reading on

AMMELEr 2 e
ammeter 3 .o 2]

(b) Each cell supplies 1.5 V.
What is the total voltage supplied?

.......................................................... [1]

(c) Voltmeter 2 reads 3V.
State the reading on

VOItMEtEr 1 oo
voltmeter 3 ... 2]

(d) Calculate the combined resistance of resistors 2 and 3.

Show your working.

Combined resistance = .........ccccveeeeeeiiiiiciiiiieeee e [3]

0654/3/0/N/02
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(e) When a poly(ethene) rod is rubbed with a cloth, it acquires a negative electrostatic vee

charge. During this process a very small electric current flows.
Explain what is happening.

0654/3/0/N/02 [Turn over
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5 Fig. 5.1 shows the human excretory system. *

D

th

—-
() e

A
—
3 4")
¢ B
= direction of blood flow
C
Fig. 5.1
(@) (i) Name the structures labelled A, B and C.
B
B
C s [3]

(i) On Fig. 5.1, draw a label line to a blood vessel that contains a relatively high
concentration of urea, and label it U. [1]

(iii) State the chamber of the heart into which blood in vessel D will flow.

(b) Explain why the volume of urine that is excreted by the kidneys is likely to be much
greater on a cold day than on a hot day.

0654/3/0/N/02
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(c) Waste liquid from a house, including urine, is carried to a sewage works where it is *

treated and then released into the sea.

With reference to the processes taking place in the water cycle, explain how some of
the water in urine could become part of a tree many miles away from the sea.

0654/3/0/N/02 [Turn over
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Fig. 6.1 shows an electrochemical cell in which pieces of zinc and copper are used as the
electrodes. The diagram also shows the direction that electrons move in the circuit.

direction which electrons
move in the wires

copper — | | zinc

electrolyte

Fig. 6.1

Electrons move through the wires when metal atoms in the electrodes change into ions.

(a) Suggest how a suitable electrolyte for this cell could be made.

(ii)

(iii)

How does the direction of the electron flow in this cell show that zinc is a more
reactive metal than copper?

Copper is more reactive than silver.

State and explain how the voltmeter reading will change if the copper electrode is
replaced by silver.
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(c) Describe the bonding in a typical metal such as copper, and explain briefly why metals vee

are good conductors of electricity. You should draw a diagram to help your answer.

...................................................................................................................................... [3]
(d) Magnesium reacts with copper sulphate solution according to the equation below.
Mg + CuSO, — MgSO, + Cu
(i) Describe one observation which could be made during this reaction.
............................................................................................................................... [1]

(ii) Calculate the mass of copper which is produced when 0.48 g of magnesium react
in excess copper sulphate solution.

Show your working.

0654/3/0/N/02 [Turn over
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(e) Fig. 6.2 represents atoms in some pieces of magnesium, calcium and strontium.

BE

BEE

Explain which two of these elements a chemist would say are

amount.

element magnesium calcium strontium
combined mass of thesge 064 440 440
atoms/atomic mass units

Fig. 6.2

present in the same
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(@) For each of the four proteins listed below, describe where they are found and explain
their functions.

(i) haemoglobin

............................................................................................................................... [2]
(ii) antibody
............................................................................................................................... [2]
(iii) protease
............................................................................................................................... [2]
(iv) insulin
............................................................................................................................... [2]
(b) Describe how you would find out if a sample of food contained protein.
...................................................................................................................................... [3]
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8 Fig. 8.1 shows a car lift being used to lift a car, which weighs 10000 N.

car [weight 10000 N]

small piston L large piston
cross sectional area cross sectional area
0.5m? 7.2m?2

T hydraulic liquid

Fig. 8.1

(@) (i) Calculate the pressure that is exerted on the large piston.

Show your working and state any formula that you use.

...................................... [3]
(ii) State the pressure that the small piston exerts on the fluid.
Explain your answer.
............................................................................................................................... [2]
(b) The car lift is an example of a hydraulic lift, which is a force multiplier.
With reference to Fig. 8.1, explain the meaning of this term.
...................................................................................................................................... [2]

(c) A hydraulic lift uses a liquid to transmit pressure.

(i) Explain in terms of particles why liquids can be used to transmit pressure in this
way.

0654/3/0/N/02
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(ii) Explain why it is important that hydraulic liquids should contain no gas bubbles. vee

(d) (i) Describe what happens to the pressure of a fixed volume of gas when the
temperature is raised.

(ii) At what temperature would a gas have zero pressure? Explain your answer.

0654/3/0/N/02 [Turn over
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The chemical formulae of three ionic compounds are shown below.

NaCl CaCl, Na,CO,

sodium chloride calcium chloride sodium carbonate
(@) The symbols and charges of some of the ions in these compounds are shown below.
Na* Ca®* Cl-

Deduce the formula and charge of the carbonate ion.
Show your working.

(b) The presence of calcium chloride in water causes permanent hardness. Washing soda
contains sodium carbonate and may be added to hard water in order to soften it.

The reaction between calcium chloride and sodium carbonate produces a precipitate.

(i) Complete the word equation.

calcium chloride + sodium carbonate —

(2]

(ii) Explain why this reaction softens the water.

(iii) Describe a simple experiment, using soap solution, which could show that sodium
carbonate softens permanently hard water.
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(iv) State one other method of softening permanently hard water and explain briefly vee

how it works.

0654/3/0/N/02
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