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2 For
Examiner’s

U
1  Fig. 1.1 shows the human lower jaw. *

Tooth A has decayed.

decay on tooth

Fig. 1.1

(a) Describe the role of the teeth shown in Fig. 1.1 in the digestion of food.
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2 Zama lifts a bundle of steel rods, mass 20kg, from the ground onto the back of a truck, 1.5m *

high. He takes 2 seconds to lift the bundle into the truck.
(a) Calculate the power expended in lifting the rods.

(Use g=10N/kg)

(b) The rods feel cold when Zama touched them.

Explain why the rods feel cold.
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3 (a) Carbon and hydrogen form millions of different compounds known as hydrocarbons. ”

The compound C4H, is an example of one hydrocarbon.

(i) Name the hydrocarbon C;H,.

(iii) Draw the structural formula for the compound with four carbon atoms in this
homologous series.

2]
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(b) Fig. 3.2 shows the structure of a different hydrocarbon. *

H H
]
H—C—C—H
|
H H
Fig. 3.2

Describe the test you would use to distinguish between the hydrocarbon in 3(a) and the
hydrocarbon in Fig. 3.2.

[2]
(¢) The hydrocarbon shown in Fig. 3.2 burns in oxygen.
(i) Construct a balanced equation for this reaction.
............................................................................................................................. [2]
(ii) Name this type of reaction.
............................................................................................................................. [1]
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4 (a) Fig.4.1 shows the result of an experiment which was set up to show the composition of
air exhaled by a mouse.

air in

clear lime

mouse
water

Fig. 4.1
(i) Explain why the lime water in B is clear.
............................................................................................................................. 1]
(ii) Explain why the lime water in C went cloudy.
............................................................................................................................. 1]

(iii) Name the process taking place in the mouse that led to the changes observed in C.
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(b) Three pupils, Thando, Gcina and Banele carried out an experiment to see how breathing ”

rate is affected by exercise.

They engaged in a running exercise and recorded their breathing rates, as shown in

Table 4.1.
Table 4.1
Breathing rate (breaths/minutes)
Pupil Minutes after exercise
Before exercise

1 2 3 4 5 6
Thando 15 43 | 36 | 31 | 22 | 17 | 15
Gcina 14 35 |30 |20 |15 | 14 | 14
Banele 13 32 21|14 | 13 | 13 | 13

(i) Describe the effect of exercise on the breathing rate.

(c) One of the gases inhaled is required to break down lactic acid formed in the muscles
during exercise.

(i) Describe the production of lactic acid in the muscles.
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5 Fig. 5.1 shows parts of the electromagnetic spectrum.

8

Radio Infra-red Visible Ultra y-rays
waves light violet
Fig. 5.1

(@) Name the radiation missing from Fig. 5.1.

(b) Calculate the frequency of an electromagnetic wave that has a wavelength of 1 mm.
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6 (a) Some elements undergo radioactive decay. *

Explain what is meant by radioactive decay.

..................................................................................................................................... [2]
(b) SiFe represents the nuclide of a radioactive element.
(i) Calculate the number of neutrons in the nucleus.
............................................................................................................................. [1]
(i) The nucleus SiFe decays by alpha emission.
Complete the nuclear equation.
SaFe —> JHE + oo [2]

©ECOS 2012 6886/03/0/N/12 [Turn over



10
7 A teacher tests smoke from the chimney of a factory in an industrial area and finds that

it contains high concentrations of the gases; carbon monoxide, nitrogen oxides and sulfur
dioxide.

(@) (i) State an industrial source of sulfur dioxide and state one of its adverse effects.

Y0 10 [ o= PRSPPI
adverse effect of SUlfur diOXIe: ........c..ueiiiiiiie e
............................................................................................................................. [2]

(ii) Car exhaust fumes also release these gases into air.

Explain how nitrogen oxides from the car exhausts can be reduced.
............................................................................................................................. [2]

(b) The gases are products of combustion in air. One of the gases does not form if the
combustion takes place in pure oxygen.

(i) Name the gas.

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

(i) Explain why the gas in (i) would not form from combustion in pure oxygen.
............................................................................................................................. 2]

(c) Sihle prepares the soluble salt zinc chloride by adding an excess of an oxide to a

reagent.

(i) Name the reagent and oxide that Sihle reacts to form the zinc chloride salt.
(=12 T [T 0 1 PPN
(o) q o [T PR 2]

(ii) Describe how Sihle can prepare large crystals of zinc chloride.
............................................................................................................................. [2]
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8 (a) Fig.8.1 shows a boy’s hand being accidentally pricked by a drawing pin.

The boy moves his hand quickly in response to the prick.

AN

—

Fig. 8.1

(i) Describe, in terms of transmission of nerve impulses, what happens that results in
the boy moving his hand.

............................................................................................................................. (4]
(ii) State two advantages of a reflex action.

1 PSS

2 et eeeee e heeeee e aeeeeeaaeteeeeasteeeeaaheeeeeaaneeeeeaateeeeeanneeeeeeanaeeeeaanaeeeeaanneeeenans

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

(b) A constant internal environment is maintained through negative feedback mechanisms.

Using an example, describe negative feedback.
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9 Fig. 9.1 shows a pendulum that swings between A and C. The bob takes 1.25 seconds to
move from A to C.

bob

Fig. 9.1

(a) Calculate the period of the pendulum.

..................................................................................................................................... [1]
(b) The bob is released from A and passes B to C.

State the type of energy the bob has at A and at B.

A e

= 2SS [2]
(c) The total length of the arc path ABC followed by the bob as it swings is 40.0cm.

Calculate the average speed of the bob as it swings from A to C.

........................................ cm/s [1]
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10 Aluminium metal can be obtained by heating aluminium oxide with magnesium metal, but not ”

by reacting aluminium oxide with copper metal.

(a) Arrange the three metals in order of their reactivity, starting with the most reactive.
MOSt reactive .........cceeeeveiiiiiiiiieeee e
least reactive ........ccooeiiiiiiii e, 2]

(b) Construct a balanced equation for the reaction between aluminium oxide and
magnesium metal.

(c) Calculate the mass of aluminium that would be produced from 50g of aluminium oxide.
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11 Fig. 11.1 shows a simple form of a transformer used for stepping down an alternating voltage
supply.
iron core

o — 1
240V 800 £ — 6V
a.c. mains turns £ — 24W

o — T

primary coil secondary coil

Fig. 11.1
(a) State the advantage of transmitting power

(i) ata very high voltage,

(b) Assume that the transformer is 100% efficient.

Calculate the number of turns in the secondary coil, if the lamp is to work at its normal
brightness.

State the formula that you use and show your working.
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(c) Fig. 11.2 shows a circuit with a battery, a variable resistor and two lamps, L, and L,, ”

connected in series.

6V

o

variable
resistor

L, L,

Fig. 11.2
L1 has a resistance of 15Q and L2 has a resistance of 25Q.

(i) Calculate the combined resistance of the lamps L, and L.

.............................................. Q [1]
(ii) The variable resistor is set to zero resistance.
Calculate the current in the circuit.
State the formula that you use and show your working.
.................................................. [2]

©ECOS 2012 6886/03/0/N/12 [Turn over



16 For

Examiner’s

u
(iif) Lamps L, and L, are then connected in parallel. ”

Calculate the combined resistance of the two lamps in parallel.
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12 A farmer uses nitrogen-containing fertilisers year after year in her maize field. She uses a
tractor to plough her field, and uses pesticides to control insects.

(a) Describe one danger of the overuse of nitrogen-containing fertilisers.

(b) State one advantage and one disadvantage of using
(i) atractor,

= T0 V7= 1 o] = Vo [ SRR

(ii) pesticides.
AAVANTAGE oeiiieiiieiiiie e
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