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1 (a) Wind farms are areas of land containing many wind turbines. Four thousand wind turbines
can produce the same power as one coal-fired power station.
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(i) State one advantage of using wind, rather than coal, to generate electrical power.

(iii) Complete the sentence to show the energy transfer taking place when a wind turbine
generates electricity.

energy is transferred to electrical energy. [1]

(b) Nuclear power stations generate electricity using energy released by nuclear fission.

Describe the process that transforms this energy into electrical energy.
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(c) Fig. 1.1 shows how the electricity cables carrying electricity from a wind farm are attached to

pylons.

The cables hang loosely in hot weather.
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Fig. 1.1

(d) A scientist investigates three different wires used in making these cables. He wants to

determine the resistance of each piece of wire.

wire | metal composition | length/m | cross-sectional area/cm?

A copper 10 0.1
B copper 20 0.1
C copper 10 0.2

(i) Which wire, A or B, will have the smaller resistance?

Explain your answer.

(ii) Which wire, A or C, will have the smaller resistance?

Explain your answer.
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(iii) A current of 80 A passed through wire B when a voltage of 12V was applied across it.
Calculate the resistance of the wire.
State the formula that you use, show your working and state the unit of your answer.

formula

working

resistance = unit =

© UCLES 2014 0654/23/M/J/14
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2 Fig. 2.1 is a photomicrograph of part of a leaf in cross-section.

tissue X

Fig. 2.1

(a) State the main function of a leaf.

................................................................................................................................................... [1]
(b) Name tissue X.
.......................................................................... [1]
(c) Inthe space below, draw a large diagram of one cell of the type found in tissue X.
Label four structures present in this cell.
[5]

© UCLES 2014 0654/23/M/J/14



(d) The leaf contains vascular bundles.
(i) On Fig. 2.1, use a label line and the letter V to label a vascular bundle. [1]

(ii) Name a type of cell present in a vascular bundle.

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

(iii) State two functions of the vascular bundles.
oo e eevees e s es e e s s ee e e e e e e e e e e s e e e ee e e s e e e e e e e e s e s e e ee e e en e e eee e aeeeaesaes s aeeaes e mnem
2 (2]
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3 (a) Dutch metal is an alloy of copper and zinc that has been formed into very thin sheets.

When a small piece of Dutch metal is dropped into a container filled with chlorine it bursts into
flame and two compounds are produced as shown in Fig. 3.1.

Dutch metal <

| mixture of
products

M// flame

container filled —_|
with chlorine

Fig. 3.1

(i) State the meaning of the term alloy.

............................................................................................................................................ [1]
(iii) Suggest the names of the two compounds formed when Dutch metal reacts with

chlorine.

1 .........................................................................

2 (2]
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(b) Sodium reacts with chlorine to produce the ionic compound, sodium chloride.

Fig. 3.2 shows a sodium atom and a chlorine atom.

Fig. 3.2

Describe the changes to these atoms when they become ions.

(c) Phosphorus (proton number 15) is a non-metallic element that combines with oxygen to form
an oxide.

(i)

(ii)

© UCLES 2014

A molecule of phosphorus oxide contains four phosphorus atoms and ten oxygen atoms
bonded together.

Predict the chemical formula of phosphorus oxide.

Predict and explain the change in colour when some phosphorus oxide is dissolved in
water that contains full-range indicator solution (Universal Indicator).

colourchange from ., L
explanation

0654/23/M/J/14 [Turn over
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(@) Selection is important in agriculture.

Choose words to complete the sentences. You may use each word once, more than once or

not at all.
artificial breeding decrease generations genotypes
harvesting increase natural
L selection, animals or plants are chosen by humans
LT so as to improve the variety.
This has to be done overmany ., ,
and can their economic importance. [4]

(b) As well as being raised for meat, sheep may also be raised for wool and milk production.
Table 4.1 shows some characteristics of five different sheep breeds.

Table 4.1
wool yield | wool quality | meat yield milk yield
Arapawa average good poor average
Awassi average poor average very good
Blackbelly low poor very good average
Merino good very good good poor
Tsurcana average good average average

© UCLES 2014

(i) Use the information in Table 4.1 to explain which two breeds should be crossed to
produce sheep with a high milk yield and also a high wool yield.

and breed

(ii) Suggest two other characteristics of sheep, not shown in Table 4.1, which would be
important to a sheep farmer.

0654/23/M/J/14
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(c) Sheep with high meat yields usually give a low yield of wool. Suggest why this is.

(d) Lambs that are slaughtered for meat are more often males than females. Suggest a reason
for this.

© UCLES 2014 0654/23/M/J/14 [Turn over
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5 (a) Two bar magnets A and B are shown in Fig. 5.1. Magnet A is moved towards magnet B.

C[I?]:D/ string

wooden

stand \

magnet B

Fig. 5.1

direction of
movement
—

magnet A

(i) Describe and explain what happens to magnet B as magnet A is moved towards it.

(ii) Magnet A is removed. When magnet B is allowed to hang on its own, it is acted on by a

number of forces.

Name two forces still affecting magnet B.

© UCLES 2014
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(b) Fig. 5.2 shows two plastic balls hanging from threads. Both balls are electrically charged.

W

wooden

stand T~

ball Y ball X

Fig. 5.2

Ball Y is negatively charged.

(i) State the charge on ball X. Give a reason for your answer.

............................................................................................................................................ [1]
(ii) Describe and explain how ball Y has been given a negative charge.
............................................................................................................................................ [2]
(c) The mass of ball X is 4.0g. The volume of ball X is 4.2cm?.
Calculate the density of the plastic used to make ball X.
State the formula that you use and show your working.
formula
working
.............................. g/em®  [2]

© UCLES 2014 0654/23/M/J/14 [Turn over
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6 (a) Fig. 6.1 shows diagrams P, Q and R, of three molecules containing carbon atoms.

P Q R

O8O QY

© UCLES 2014

Fig. 6.1

Using the Periodic Table on page 32, state the number of electrons in one atom of
carbon.

Explain how you obtained your answer.

number of electrons

OXPIANGLON || et ss s ss s ss e sb s s s s bt s s s e st st

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

Name the type of chemical bonding found in all of the compounds show in Fig. 6.1.

Give a reason for your answer.

typeofbonding .

D S Ol o eeeeeeeeeeteeaeeeeeasesneeseeesesneeneeaneaaseeneeaseeneeeneeanaeneeneeasaeneeneeesnenesneenesnenseennn
(2]

State and explain briefly which diagram, P, Q or R, in Fig. 6.1, represents one molecule
of carbon dioxide.

Release of carbon dioxide into the atmosphere by human activities is thought to
contribute to global warming.

State two ways in which human activities cause relatively large amounts of carbon
dioxide to be released into the atmosphere.

0654/23/M/J/14
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(b) Fig. 6.2 shows apparatus a student used to show that a chemical reaction produced carbon
dioxide.

Test-tube C contained copper carbonate and dilute sulfuric acid. Test-tube D contained a
colourless aqueous solution.

test-tube C
test-tube D

dilute sulfuric acid

colourless aqueous
solution

copper
carbonate

Fig. 6.2

(i) State the name of the aqueous solution in test-tube D.

Describe how the appearance of this solution changes when carbon dioxide passes
through it.

name

(ii) Predict and explain how the mass of the contents of test-tube C changes, if at all, during
the experiment.
PIEAICHION oo eeee e eeeeeseees s s eeemssee e s s see s s e seseaeseseseses e seseaesesessessmsesmese
explanation
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7 (a) A student set up the apparatus shown in Fig. 7.1.

wire

magnet —___|

Fig. 7.1

He hangs a wire between the two poles of the magnet. He passes an electric current through
the wire. The wire moves upwards out of the gap between the poles of the magnet.

(i) The student now reverses the direction of the electric current, as shown in Fig. 7.2.

wire

magnet — |

Fig. 7.2

State what the student now observes.

© UCLES 2014 0654/23/M/J/14
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(ii) The student now reverses the poles of the magnet as shown in Fig. 7.3.

wire

magnet —___|

Fig. 7.3

State what the student now observes when the same current as in (i) passes through.

(b) The ideas demonstrated in the experiments in part (a) are used to make an electric motor.
When an electric motor is used it produces a quiet sound with a high pitch.

(i) Do the sound waves produced have a high or low frequency?
Explain your answer.

The frequency is because

............................................................................................................................................ [1]
(ii) Do the sound waves produced have a large or small amplitude?
Explain your answer.
The amplitudeis ... DECAUSE | .
[1]

© UCLES 2014 0654/23/M/J/14 [Turn over
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(c) An electric motor inflates a car tyre by pumping air into it.

Explain in terms of particles, how the air causes the tyre to inflate.

© UCLES 2014 0654/23/M/J/14
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(d) Fig. 7.4 shows a student measuring the speed of sound in air.
He stands a distance d from a distant wall.
He claps his hands and times how long it takes for the echo to return from the distant wall.

distance, d

A

wall student

Fig. 7.4
The time taken for the echo to return is 0.6 s. The speed of sound is 330m/s.
Calculate the distance d.
State the formula that you use and show your working.

formula

working

© UCLES 2014 0654/23/M/J/14 [Turn over
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8 (a) A green-seeded pea plant was crossed with a yellow-seeded pea plant. The results are
shown below.

parents
phenotype green seed yellow seed
genotype Gg

99

F1 generation

genotype Gg g9
phenotype green seed yellow seed
ratio 1 : 1

(i) Explain what is meant by

genotype,

[2]
(ii) State which allele in the genetic diagram is dominant.
...................................................................... (1]
(b) Yellow-seeded plants are always pure-breeding.
Explain why this is so.
(1]

© UCLES 2014 0654/23/M/J/14
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(c) Complete the genetic diagram below to show what would happen if two of the green-seeded
plants from the F1 generation were crossed.

F1 parents

phenotype green seed green seed
genotype e e,
offspring

male gametes

OO

Gg
green

female gametes

OO

ratio e,

[5]

(d) Suggest what substance gives the green seeds their colour.

© UCLES 2014 0654/23/M/J/14 [Turn over
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9 (a) Fig. 9.1 shows air passing into the engine of a car, and a mixture of exhaust (waste) gases
being released.

composition of air taken
into the car’s engine

oxygen

exhaust (waste) gas
— mixture released

21%

into the air

Fig. 9.1

(i) Complete the table in Fig. 9.1 to show the name and percentage of the main gas in air.

[2]

(ii) Name one gas, other than carbon dioxide, in the mixture of exhaust gases which causes

air pollution.

State one harmful effect that this gas has in the environment.

............................................................................................................................................ [2]
(b) Hydrogen gas is released when magnesium reacts with dilute hydrochloric acid.
[¢]
| dilute
%o hydrochloric acid
0 O
magnesium —_| 7

(i) Describe the test for hydrogen gas.
teSt ------------------------------------------------------------------------------------------------------------------------------------------
result [2]

(ii) Complete the word chemical equation for the reaction between magnesium and dilute

hydrochloric acid.

hydrochloric

acid — + hydrogen

magnesium +

[1]

© UCLES 2014 0654/23/M/J/14
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(c) Fig. 9.2 shows the apparatus a student used to measure the temperature change when
magnesium powder reacted in dilute hydrochloric acid.

'~
magnesium
powder

spatula
all ¢ e

insulated —_|[- T ————

beaker I —_—1—_—_—_—_;_/ hydrochloric acid

thermometer

The student stirred the magnesium powder into the acid and took temperature
measurements every ten seconds for one minute.

The student drew a graph of his results and this is shown in Fig. 9.3.

70

60 — K X

50

40
temperature y;

/°C 30

20

10

0 10 20 30 40 50 60

time/seconds
Fig. 9.3

(i) Use the results shown in Fig. 9.3 to explain whether the reaction was exothermic or
endothermic.

The reaction is because

© UCLES 2014 0654/23/M/J/14 [Turn over
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(ii) Suggest why the last three temperature readings were the same.

© UCLES 2014 0654/23/M/J/14
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Please turn over for Question 10.
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10 (a) Draw lines to link the waves in the electromagnetic spectrum to their uses. One line has been
drawn for you.

electromagnetic wave

y-radiation

infra-red

microwaves

radio waves

X-rays

(b) The different waves in the electromagnetic
Fig. 10.1, mark and label a wavelength.

© UCLES 2014

Fig. 10.1

0654/23/M/J/14

use

airport security scanners

intruder alarms

mobile phone (cell phone) communication

radioactive medical tracers

television communication

[3]

spectrum have different wavelengths. On

[1]
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(c) oa-radiation, B-radiation and y-radiation are three radioactive emissions.

(i)

(ii)

(iii)

© UCLES 2014

Name a piece of apparatus used to detect these three radiations.
Place the three radiations in order of their ionising ability, placing the most ionising first.

most ionising

least ionising [1]

Place the three radiations in order of their penetrating ability, placing the most
penetrating first.

most penetrating

least penetrating [1]

0654/23/M/J/14 [Turn over
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11 Fig. 11.1 shows part of one of the alveoli of the lungs and an associated capillary.

air

blood
plasma

layer of
moisture

alveolar

cell
blood cell capillary
wall

Fig. 11.1

(a) (i) State which gases show net movement in and out of the alveolar cell at the point
labelled X.

gas that moves into the cell

gas that moves out of the cell 2]

...................................................................... [1]
(b) Name the process by which these gases move in and out of the cell.
.......................................................................... [1]
(c) (i) Name the type of blood cell shown in Fig. 11.1.
...................................................................... [1]
(ii) Name the substance in this cell that carries oxygen.
(1]

© UCLES 2014 0654/23/M/J/14
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(d) With reference to Fig. 11.1, state where the oxygen concentration is lowest.

Explain the importance of this.

© UCLES 2014 0654/23/M/J/14 [Turn over
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12 (a) Fig. 12.1 shows some of the particles present in a mixture of different gases.

@ @ atom 1
% o 8 atom 2
' atom 3

® O%;@
»o,

Fig. 12.1

(i) State the number of different gases that are contained in the mixture shown in Fig. 12.1.

(i) On Fig. 12.1 draw a label line to a molecule of a compound. Label this molecule C.  [1]

(iii) Explain your answer to (ii).

............................................................................................................................................ [1]
(b) (i) Name the family of metals that includes iron and copper.
............................................................................................................................................ [1]
(ii) Aluminium is a metal in Group lll of the Periodic Table.

State two ways in which a metal such as copper is different from aluminium.

1 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

2 --------------------------------------------------------------------------------------------------------------------------------------------
(2]

© UCLES 2014 0654/23/M/J/14
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(iii) State one large-scale use of aluminium, and explain why aluminium is a suitable metal
for this use.

(c) Fig. 12.2 shows a simplified diagram of the industrial process used to produce aluminium.

electrical
power supply

© ®

carbon ————]
electrodes

electrolyte

aluminium —_|

Fig. 12.2

(i) Name the type of process shown in Fig. 12.2.

(i) The electrolyte contains aluminium oxide.

Suggest the name of a gas which bubbles from the surface of the anode.

© UCLES 2014 0654/23/M/J/14
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