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1 Fig. 1.1 is a diagram of the blast furnace used to extract iron from iron ore.

17 iron ore, coke and limestone
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Fig. 1.1
(a) Table 1.1 lists the raw materials used in the furnace.

Choose words or phrases from the list to show which chemical substance is provided by each
raw material used in the blast furnace.

Complete Table 1.1 by writing your choices in the right hand column.

You may use each term once, more than once or not at all.

calcium carbonate calcium silicate carbon carbon dioxide
iron iron oxide nitrogen oxygen
Table 1.1
raw material chemical substance
iron ore
coke
air
limestone

2]
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(b) (i) The word equations for two of the reactions occurring in the furnace are shown below.

carbon + oxygen —» X

X + carbon — carbon monoxide

Name substance X.

............................................................ [1]
(ii) The word equation for another reaction occurring in the furnace is shown below.
iron oxide + carbon monoxide — iron + carbon dioxide
Explain why this reaction is an example of a redox reaction.
....................................................................................................................................... 2]

(iii) Carbon dioxide produced by a blast furnace escapes into the atmosphere.

Describe how the addition of carbon dioxide to the atmosphere is affecting the
environment.

(c¢) Aniron nail is placed into some blue copper sulfate solution.

(i) Describe the observations that provide evidence that a chemical reaction is occurring.
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2 Fig 2.1 shows a special bicycle used to break the speed record for a human-powered bicycle.

Fig. 2.1
(@) The rider sets a new speed record of 135km/h.

Calculate the rider’s speed in metres per second (m/s).

(b) The record-breaking run has three stages.
Stage 1: the rider accelerates the bicycle from rest for the first 500 m.
Stage 2: he maintains a constant speed for the next 200 m.
Stage 3: he applies the brakes to slow the bicycle for the last 300 m.
The acceleration is not constant, but the braking involves constant deceleration to rest.

On the axes below, complete the sketch of the speed/time graph for this record-breaking run.

A

speed

time
(3]

© UCLES 2014 0653/32/0/N/14



5

(c) Throughout the run, the cyclist exerts a constant force to move the bicycle against the
opposing forces.

(i) Identify the stage in the run during which the driving force of the cyclist is greater than
the opposing forces. Give a reason for your answer.

....................................................................................................................................... [1]
(ii) Complete the sequence of energy transfers that occurs during the run.
energy in the rider i energy of the bicycle and rider i energy during braking
(2]
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3 (a) Fig. 3.1 shows the human gas exchange system.

Fig. 3.1

(2]
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(b) Fig. 3.2 shows an alveolus where gas exchange takes place in the lungs.

Fig. 3.2
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(c) A student investigates his breathing before and after exercise. He measures the number of

breaths taken during one minute. He also measures the average volume of one breath during
this minute.

His results are shown in Table 3.1.

Table 3.1
number of breaths per average volume of total volume of air
minute one breath/dm3 breathed per minute/dm3
at rest 20 10
|mmed|atel_y 35 10
after exercise

(i) Calculate

the average volume of one breath at rest,

the total volume of air breathed per minute immediately after exercise.

volume =

(ii) Explain fully why the changes in breathing rate and volume (depth) are needed by the
body during exercise.

© UCLES 2014 0653/32/0/N/14
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4 Fig. 4.1 shows the circuit symbols for an electric bell and a push-switch.

Fig. 4.1

(@) (i) Draw a circuit diagram for a circuit for a battery-powered door-bell with a push-switch for
the front door of a house.

Label the switch ‘front door’.

(2]

(ii) The owner of the house wishes the bell to be rung either from the front door or from the
back door.

Add to your circuit diagram in (i) a second push-switch for the back door.

Use the label ‘back door’ to label the second push-switch. [1]
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(b) The ringing bell emits a sound of frequency 400 Hz.

(i) State the meaning of the term frequency.

....................................................................................................................................... [1]
(ii) The speed of sound in air is 330m/s.
Calculate the wavelength of the sound made by the bell in air.
State the formula you use and show your working.
formula
working
wavelength = ... m [2]

(c) The bell uses four 1.5V cells. When the push-switch is on, and the bell is ringing, there is a
current of 2A.

(i) Calculate the resistance of the bell.
State the formula you use, show your working and state the unit of your answer.

formula

working

resistance = ... unit ................ [3]

© UCLES 2014 0653/32/0/N/14
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(i) A visitor arrives at the door and rings the bell for 10 seconds.
Calculate the electrical energy transferred by the bell in 10 seconds.
State the formula you use, show your working and state the units of your answer.

formula

working

ENEIgY = iiriiiiiiiriieieeeeeeeeeeeeeeee unit ................ [3]
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5 (a) An atom of the element silicon has a proton number 14 and nucleon number 28.
(i) Complete Table 5.1 to show the structure of this silicon atom.

Table 5.1

in nucleus outside nucleus

number of protons

number of neutrons

number of electrons

(2]

(ii) Use the Periodic Table to predict how many electrons are in the outer shell of a silicon
atom. Describe how you made your prediction.

(b) (i) Draw a diagram showing the arrangement of the outer electrons of the atoms bonded in
a methane molecule, CH,,.

2]

(ii) Write a balanced symbol equation for the complete combustion of methane in air.
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Fig. 6.1 shows a method that uses solar energy to purify drinking water. The method is used in hot
desert countries.

The impure water is heated by the sun and distilled. The pure water is collected separately, while
the impurities are left behind.

Qi

M

drops of/'A

pure water AAA
5 6

black-painted base

Fig. 6.1

(@) (i) State the part of the Sun’s electromagnetic spectrum that heats the water.

(ii) The impure water flows down over a black-painted base.

Explain why a black-painted base is used.

(b) Solar energy produces water vapour from the impure water.

Explain in terms of water molecules why heating the impure water produces water vapour.
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(c) Fig. 6.2 shows a ray of sunlight incident on the clear plastic cover just before sunset.

The refracted ray passes through the plastic. At the lower face of the plastic, part of the ray is
reflected and part is refracted.

Draw the path of the ray from the point where it reaches the lower face of the plastic.

——
-
—

clear plastic cover—8M8 .-

-
-
-
-
-
-
-

lower face
of plastic

Fig. 6.2
(3]
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7 Fig. 7.1 shows what happens when a plant is placed near a window where bright light is coming

from one side.
% )4

at start after a few days

Fig. 7.1

(@) Name the response shown by the plant.
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(b) The response shown in Fig. 7.1 is caused by plant hormones called auxins which are
produced at the tip of the shoot of the plant.

A student sets up three experiments using young shoots. In two experiments a lamp produces
light from one side. Some shoots have pieces of plastic inserted into their stems.

Table. 7.1 shows the shoots at the start and after a few days.

Table 7.1

at the start after a few days

A/light A%ght

shoot X shoot X

A~ A

plastic plastic
shoot Y shoot Y
in the dark in the dark
B plastic T plastic
shoot Z shoot Z

(i) Explain fully what causes the response shown by shoot X.

© UCLES 2014 0653/32/0/N/14
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(ii) Explain why there is no response shown by shoot Y.

....................................................................................................................................... [1]
(iii) Shoot Z has grown less than shoot X but has bent in the same direction.
Explain these two observations.
....................................................................................................................................... [2]
(c) Hormones are also present in animals. An example is adrenaline.
Adrenaline is secreted into the blood when an athlete starts to run a race.
Suggest how this helps the athlete to run fast.
............................................................................................................................................... [2]
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8 (a) Table 8.1 shows physical properties of some substances.

Table 8.1
substance solubility in water boiling point/°C
ethanol soluble 78
potassium nitrate soluble decomposes on heating
sodium chloride soluble 1413
water - 100
zinc carbonate insoluble decomposes on heating

Some mixtures of these substances and some methods that could be used to separate them
are shown below.

mixture method of separation

zinc carbonate
from crystallisation
zinc carbonate and water

potassium nitrate
from distillation
potassium nitrate and water

water
from filtration

sodium chloride and water

ethanol
from fractional distillation
ethanol and water

Draw straight lines to connect each mixture with the most suitable method of separating the
underlined substance. (2]

© UCLES 2014 0653/32/0/N/14 [Turn over
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(b) Some types of ink are made from different combinations of dyes dissolved in water.
The dyes must not be toxic because they are used in colouring pens for children.

Fig. 8.1 shows a chromatogram used to test if three inks A, B and C contain a toxic dye X.

dye X ink A ink B ink C

Fig. 8.1

(i) Describe and explain the procedure used to obtain this chromatogram.

You may draw a diagram to support your description.

© UCLES 2014 0653/32/0/N/14
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(i) State which ink(s) must not be used in the colouring pens.
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9 (a) Fig.9.1 shows how the emission of acidic gases from a power station can lead to the formation
of acid rain.
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Fig. 9.1
(i) State how the acidic gases are produced in the power station.

(ii) The water in the river becomes acidic.

Describe how this could have resulted from the power station’s activities.

© UCLES 2014 0653/32/0/N/14
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(b) A scientist is concerned about the acidity of the river and the effect it might have on living
organisms.

The scientist found ten species of animal that lived in local rivers. He looked up how many of
these species were able to live in water of different pH values.

The results are shown in Fig. 9.2.

10 T

8 mm N EE

numberof 6 H (1 H
species HE N EE O

thatcanlive 4 H B B H
2 - H B

0 M O O N N

35 40 45 50 55 6.0 6.5
pH

Fig. 9.2

The pH of the river near the factory varies between pH 4.5 and 6.0.

(i)

(ii)

(iif)

© UCLES 2014

Suggest two reasons why the pH of the river varies.

Use the information in Fig. 9.2 to find how many of the species studied would be able to
survive the changes in pH of the river. Explain your answer.

number of SPecCies ........ccccevvveviiiiiieeenenn.

The acid in the water may enter the cells of the animals living in the river.

Suggest how this may affect the enzymes in their cells. Explain your answer.
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