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1 Fig. 1.1 shows a blast furnace for the extraction of iron from iron ore.
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Fig. 1.1
The raw materials added to the top of the furnace are iron ore, coke and limestone.

(@) Name an ore from which iron is extracted. .........cccciiiiiiiiiie [1]

(b) lron ore is contaminated by acidic impurities such as silicon dioxide (sand).

Explain how the limestone added to the furnace removes the acidic impurities.

.............................................................................................................................................. [3]
(c) Inthe extraction of iron, the iron ore is reduced by carbon monoxide.

Balance the equation for the reduction of iron ore.

Fe,O5 + . CO m———p ... Fe + ... CO, [1]
(d) Suggest why potassium is not extracted using the same process as iron.

.............................................................................................................................................. [1]
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2 Fig. 2.1 shows speed-time graphs for two cars A and B.

Car A starts before car B.
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Fig. 2.1

(a) State the time at which the two cars have the same speed.

....................................................... s [1]
(b) Calculate the distance travelled by car A between 4.0s and 8.0s.
diStANCE = ..oeeii s m [2]
(c) Explain how the graph shows that, initially, car A has a constant acceleration.
.............................................................................................................................................. [1]

(d) A car engine converts chemical energy into heat energy and sound energy.

State two other forms of energy into which the chemical energy is converted when the car
accelerates up a hill.

.................................................... energy and .........cccceeeeeeeeieee e €NEIQY [2]
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3 (a) Define excretion.

(b) Table 3.1 contains the names of three compounds that are excreted.

Table 3.1

name of compound | where compound is produced

organ of excretion

carbon dioxide

water

urea

Complete Table 3.1 by stating where in the body each compound is produced and the organ

responsible for its excretion.
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4 Ammonium chloride reacts with sodium hydroxide, producing sodium chloride, ammonia and
water.

The equation for the reaction is
NH,C! + NaOH =—— NaCl + NH; + H,0O
(@) (i) Calculate the relative molecular mass of
ammonNiumM ChlOFIAE, .....oeeieeiie e
sodium hydroXide. .........oovieeiiieiiiei [2]
[A:N, 14;H, 1; 0, 16; Na, 23; CI, 35.5]
(ii) The relative molecular mass of ammonia is 17.

Complete the following sentences.

34 g of ammonia is produced by ...........ccccuveeeenennn. g of sodium hydroxide.
0.85g of ammonia is produced by ...........ccccuvveeeennnnn. g of sodium hydroxide.
(2]
(b) State an industrial use of ammonia.
.............................................................................................................................................. [1]

(c) Complete the ‘dot and cross’ diagram in Fig. 4.1 to show the outer electrons in a molecule of
ammonia. (2]

QR

"

Fig. 4.1
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5 Fig.5.1 shows a mass of 1.5kg pulled across a surface by a spring.
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Fig. 5.1
The mass has an acceleration of 1.8 m/s2.

Calculate the accelerating force exerted on the mass.

6 Ethene is an unsaturated hydrocarbon which undergoes polymerisation to form poly(ethene).

(a) Explain the meaning of the words unsaturated and polymerisation.

(1) UNSQIUFATEQ ..ottt ettt et e e e na e e e e e nneeeens
.............................................................................................................................................. [1]
L) I 20 1= KT 1 o SRR
.............................................................................................................................................. [2]

(b) In the space below, draw the structure of poly(ethene).
(2]
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7  Fig. 7.1 shows two strips A and B that are cut from the tissue of the same yam. The length, width
and height of each strip are labelled.

3cm

2cm

3cm 2cm

strip A strip B

Fig. 7.1
The strips are dried and weighed.
The mass of each strip is 70g.
(a) Calculate the surface area of the shaded side of each strip.

Write your answers in Table 7.1.

Table 7.1
strip surface area/cm?
A
B

(1]
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(b) Both strips are placed in distilled water.

After fifteen minutes they are taken out of the water, dried and re-weighed.

The results are shown in Table 7.2.

Table 7.2

, . mass after fifteen minutes in
strip original mass / g distilled water/g
A 70 80
B 70 92

(i) Explain why the mass of each strip increases.

© UCLES 2015

5129/21/0/N/15



9

(c) Fig.7.2is a drawing of some red blood cells in plasma, as seen using a microscope.

Fig. 7.2

(i) Name the substance that gives these cells their red colour.
............................................................... [1]
(ii) Some red blood cells are placed in distilled water on a microscope slide.

After four minutes, the slide is viewed using the microscope. No cells are visible, but the
liquid on the slide is coloured pink.

Describe and explain what happens to the cells during the four-minute period.
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8 Complete the following sentences about the separation of mixtures.
Water can be obtained from sea-water by .........ccccociiiiiiiiiiii e, .
A mixture of hydrocarbons is separated by .........ccccceeviiiiiiiiiiiniee e, .
A mixture of sand and sea-water is separated by filtration and the solution that passes through the
filter paperis called the .........cccoiiiiiieiiiiiiiee, . The salt in the sea-water is obtained from
this solution by the process oOf ... .

A mixture of two solids dissolved in water can be separated Dy .........cccceeiiiiiiiiii .

(5]
9 Complete the following sentences about electrical circuits.
In an electrical Circuit, an ..........cooeiiiiiiiii e is used to measure current.
The unit of eleCtriC CUIMTENTIS .....ccveeiiiieeee e e .
Electric current is a rate of flOW Of .......cooooviviiiiii e .
(3]
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10 Fig. 10.1 shows a mains plug with its cover removed.

Q

\ I ‘ fuse

Fig. 10.1
Three wires are shown. Wires Q and R are labelled.

(@) Complete Table 10.1 to show the name and colour of wires Q and R.

Table 10.1
wire name colour
Q
R

(b) An electrical appliance is double-insulated.

Name the wire that is not required in the mains plug of this appliance.

(c) A kettle transforms 180000J of electrical energy in 2 minutes.

Calculate the power of the kettle.

© UCLES 2015 5129/21/0/N/15
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11 Fig. 11.1 shows the reproductive system of a woman.

Fig. 11.1

(a) State the letter in Fig. 11.1 which identifies

(i) the cervix,
(ii) anovary,

(iii) the vagina.

(b) Describe a function of

(i) the oviduct,

O T MmMOO

[3]

(ii) the uterus.

© UCLES 2015
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(¢) (i) The changes that occur during the menstrual cycle are controlled by hormones.

State what is meant by hormone.
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12 A student is given three bars that look identical.

One is a permanent magnet, one is made of iron and one is made of copper.

Explain how the student identifies each bar using another permanent magnet.

13 Equal volumes of sulfuric acid are placed in three test-tubes.
A piece of copper or zinc or magnesium is added to each test-tube.

The results are shown in Fig. 13.1.

o)
e
© 0
o %
%
n n N
NI NI NI
A B C
Fig. 13.1
(a) Deduce which test-tube contains
(i) copper, .l
(i) zinc.
(b) Name the gas produced in the reactions. ..........ccuueeiiiiiiiiiiiii s

(c) (i) State atest and the result which shows that sulfuric acid is acidic.

(ii) The formula of sulfuric acid is H,SO,.

State the name of each ion in sulfuric acid.

© UCLES 2015 5129/21/0/N/15
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14 (a) Fig. 14.1 shows a wire moving downwards between the poles of two magnets.

wire

motion

Fig. 14.1

The motion induces an electromotive force (e.m.f.) in the wire.
State how the motion of the wire may be changed

(i) to decrease the size of the induced e.m.f,,

(ii) to reverse the direction of the induced e.m.f.

(b) One application of electromagnetic induction is the transformer.

Explain why, for transformers, the input is an alternating voltage, rather than a direct voltage.
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15 Use words from the list to complete the sentences below.

anther carpel cotyledon fruit
pericarp plumule sepal stomata
root testa

Each word may be used once, more than once or not at all.

Pollen is produced by the ..., of a flower.

When an insect visits a flower it transfers pollen onto the ..., .
After fertilisation, seeds are produced. Each seed contains a food store called the
........................................................ and the plant embryo.

The plant embryo consists of a radical and @ ... :

The food store and the plant embryo are protected by an outer coating called the

[3]

© UCLES 2015 5129/21/0/N/15



17
16 The nucleus of an isotope of phosphorus contains 15 protons and 16 neutrons.

(a) Explain what is meant by isofopes.

.............................................................................................................................................. [2]
(b) On Fig. 16.1, complete the electronic structure of this phosphorus atom.
Fig. 16.1
(1]
(c¢) Phosphorus combines with chlorine to form the compound PCL,.
Suggest the type of bonding in this compound and give a reason for your answer.
1877 €= e] 1l oo Vo [T Vo TR TP
== 1T o ISP
(2]
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17 All electromagnetic waves are transverse and travel at 3.0 x 108m/s in a vacuum.
(@) An X-ray wave has a wavelength of 6.0 x 10~'"m in a vacuum.

Calculate the frequency of this wave.

freqUENCY = ..o Hz [2]

(b) (i) Name a component of the electromagnetic spectrum with higher frequencies than X-rays.

(ii) Name a longitudinal wave.

18 Table 18.1 contains descriptions of four different processes.

Table 18.1

description of process name of process

the breakdown of large food
molecules into small soluble
molecules

the release of energy from food in
living cells

the movement of molecules
from a region of their higher
concentration to a region of their
lower concentration

the fusion of nuclei to form a
zygote and the production of
genetically dissimilar offspring

Complete Table 18.1 by naming each process. [4]

© UCLES 2015 5129/21/0/N/15
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19 A nucleus of carbon has 6 protons and 8 neutrons.

(@) Determine the nucleon number. L [1]
(b) The nucleus emits a beta-particle.

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

(ii) Deduce the change, if any, in the number of protons in the nucleus when a beta-particle
is emitted.

(c¢) An isotope of carbon has a half-life of 5700 years.
Initially, a sample of the isotope emits 10000 beta-particles each second.

Calculate the time before the rate of emission is reduced to 1250 beta-particles each second.

time = ., years [2]
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