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1 (a) Anobjectis dropped from the top of a building. The height of the building is 4 m high. _

(i) State the force which pulls the object down.

(i) Calculate the average speed of the object if it took 3 s to reach the ground.

speed = distance/time

BVErage SPeed = .. .samessmitibinemmmrammymmns 2]

(b) Fig. 1.1 shows a bicycle pedal which rotates the rear wheel during cycling.

Fulcrum
(axle)

Fig. 1.1

A vertical force F, of, 55N acts downwards on the pedal at Z. This causes it to rotate. The
distance between Z and the axle is 0.25m.

(i) Define the moment of a force.
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(ii) Calculate the moment of F about the axis of the pedal.

moment =

[Total: 7]
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2 Figure 2.1 shows a set-up to heat water in a metal bucket using an immersion heater. Thermometers
A and B are inserted at different levels into the bucket. They record the same temperature before
the heater is switched on.

240 V mains supply

‘ water

Fig. 2.1

............................................................................................................................................ [1]
(b) The immersion heater is switched on. After a while, the readings on the thermometers are
different.
(i) State, with a reason, which thermometer is at a higher temperature.
..................................................................................................................................... M
(i) ldentify the method of heat transfer involved in heating the water.
..................................................................................................................................... [1]
(iii) Explain, why the temperature in A is greater than in B.
..................................................................................................................................... [3]
gi’*;i'
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(c) The heater is connected to a 240V mains supply to heat the water. An ammeter is connected
into the circuit to measure current in the heater.

() OnFig. 2.2, complete the circuit to show how an ammeter is connected

Power supply

0v 0

heater

Fig. 2.2 [2]

(i) Calculate the resistance of the heater when the current is 2.0A.

Use V= IR

PESIEIRRNEE. ooy Q [2]

[Total: 10]
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3 (a) Fig. 3.1 shows a ray of light striking a glass block at an angle of 25°.
The refractive index, n, of glass is 1.5.

25"

Fig. 3.1
(i) Calculate the angle of refraction, rin the glass block.

Use n = sinifsinr

[2]
(ii) On Fig. 3.1, draw the refracted ray in the glass block. 2]
(b) Light is a wave. |
State one other wave that travels at the speed of light in air.
............................................................................................................................................. [11
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(@) The frequency of a tuning fork is 600 Hz.

(i) Calculate the wavelength of the sound waves in centimetres.

(Use speed of sound in air as 330 m/s)

Use v=fA

wave length =

(i) The man beats the drum quietly, then more loudly.

Describe the change to the sound wave produced.

© EColL 2018 0181/02/0/N/18
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4 (a) Plastic rod is rubbed with a woollen cloth. The rod becomes positively charged.

Explain how rubbing makes the rod positively charged.

(b) Fig. 4.1 shows the positively charged rod placed near to a metal cap of an electroscope. The
electroscope leaf deflected.

Fig. 4.1

() On Fig. 4.1 draw the distribution of charges on the metal cap and on the leaf. 2]

(ii) Explain why the leaf deflected.

i
e
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(c) Fig. 4.2 shows an 11 W fluorescent bulb supplied with 240 V.

11W, 240V
Fig. 4.2
() Explain why fluorescent bulbs are preferred to filament bulbs.

..................................................................................................................................... [1]
(ii) State the energy é:hange that takes place in the bulb.
..................................................................................................................................... [2]
(iii) Calculate the current in the bulb when connected to a 240V supply.
Use P= IV
BRETEIIL S e cmsenamsionss st i [2]

[Total: 11]
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5 Asample of radioactive carbon-14 decays by emitting beta-particles.

(a) State the nature of a beta-particle.

............................................................................................................................................. [1]
(b) Name a material that may be used to protect people from beta radiation.
............................................................................................................................................. 1
(c) Complete the decay equation for carbon-14.
o —% .8
2]
[Total: 4]
6 Fig. 6.1 shows plants grown in a transparent plastic house and fed with a nutrient solution.
¥ €
g £ ¥
Fig. 6.1
(a) The plants in Fig. 6.1 produce carbohydrates by photosynthesis.
(i) Name the form of energy required for this process.
..................................................................................................................................... 11
(ii) The word equation for photosynthesis is given below.
. light
Carbon dioxide + water ———— glucose + oxygen
chlorophyll
State the type of reaction that describes photosynthesis.
.................................................................................................................................... [1]
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(b) Table 6.1 shows the concentration of the ions in the nutrient solution used to feed the plants,

Table 6.1
Lelement ionic formula common source concentration in mg/Lj
nitrogen NO,- ammonium nitrate 200
phosphorus PQ.=- Potassium phosphate | 40
| potassium K* potassium hydroxide | 140 |
(i) The nutrient solution is always prepared just before the plants are fed as two of the
common sources would react, leading to loss of one of the essential elements
Identify the two common sources in table 6.1 and the element lost as they react
common sources
e S A
R vt et [1]
element
..................................................................................................................................... [1]
(ii) Draw a labelled diagram of apparatus that could be used to demonstrate that the nutrient
solution conducts electricity.
[3]
[Total: 7]
0181/02/0/N/18 [Turn over
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7 Fig. 7.1 shows how water from the well is treated for use at school.

fine sand
water _

from
well

i _ coarse sand
: intake dam

reservoir

Fig. 7.1

(a) Suggest one reason why water should be treated before drinking.

............................................................................................................................................. [1]
(b) (i) Explain why the water collected in the tank is impure.
o e R S R A R R s W i R R oA s AR A [1]
(i) Describe a physical test for pure water.
..................................................................................................................................... (1]

............................................................................................................................................. 1]
(d) State one way in which water can be conserved at schools.
............................................................................................................................................ [1]
[Total: 5]
E ;ﬁ’;
o
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8 A student performed an experiment to investigate how a reaction rate changes as the reaction
progresses.

Excess dilute hydrochloric acid was reacted with 8 g of zinc granules.

(@) Fig. 8.1 is an incomplete diagram that represents the apparatus used.

0]
(i)
(iii)
e
© EColL 2018

flask

dilute hydrochloric acid

84 zinc granules

Fig. 8.1

Name the gas produced in this experiment.

..................................................................................................................................... 1]
Describe the test and positive result for the gas named in (a) (i).

L R
POSHIVE TBEUIL o vasacvcumonss s o ST RS R ALF AR Smasm et RS ST R S
..................................................................................................................................... 2]
Complete Fig. 8.1 to show how the gas produced could be collected and its volume
measured. [2]
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(b) Fig. 8.2 shows the sketch of the results obtained during the experiment.

(i) Name another piece of apparatus required to give the results in Fig. 8.2.

(iii) In another experiment, the student used 4 g of the zinc granules.
All other conditions were kept the same as in the first experiment.

© ECol 2018
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Volume of gas

Fig. 8.2

time

On Fig. 8.2, sketch a graph of the results that would be obtained.

0181/02/0/N/18
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[Total: 9]
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9 Lime (CaO) is manufactured industrially by thermal decomposition of limestone (CaCO,) in a high
temperature oven called a kiln.

(a) State one usc of lime.

(b) Decomposition temperature in the kiln is around 1000°C.

() Using this information, suggest a gas that is likely to be released from the lime factory.

..................................................................................................................................... [1]
(if) Describe the harmful effect of the gas stated in (b) (i).
..................................................................................................................................... 1]
(c) (i) The products produced in the manufacturer of lime are oxides.
State the type of oxide that describes calcium oxide. Give a reason forl your answer.
type of oxide ............c......... A R S A S B s mmms [1]
= 151 H S —————
..................................................................................................................................... [1]

(if) Even at the higher temperature of the kiln, calcium oxide is still a solid but the product
named in (b) (i) is a gas.

Explain this in terms of structure and bonding.

© ECol 2018 0181/02/0/N/18
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(iv) Calculate the relative formula mass of limestone (CaCO,).
Show your working.
(A;: Ca; 40, G;12, 0; 16)

[Total: 14]
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10 Table 10.1 shows the molecular formulae and relative molecular masses of hydrocarbons P, Q, R
and S.
compound molecular formula relative molecular mass
P C.H, 28
Q C,Hg 30
R C3Hg 42
S C,Hg 44
Table 10.1

(a) Some of the'hydrocarbons in table 10.1 belong to the same homologous series.

(i) State two compounds that are in the same homologous series.

(b) One of the compounds in table 10.1 can be used to form a macromolecule called polythene.

() State the compound in table 10.1 used to form polythene.

(ii) Draw the graphical structural formula of the compound stated in (b) (i).

[2]

[Total: 5]
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