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1 Fig. 1.1 shows a photograph of cross-sections of an artery and a vein.

vein

artery
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Fig. 1.1

(@) (i) Describe how the lumen of the artery differs from the lumen of the vein.

....................................................................................................................................... [2]
(i) Explain why the wall of the artery is thicker than the wall of the vein.

....................................................................................................................................... [1]
(iii) One structure found in veins is not shown in Fig. 1.1.

Name this structure and explain its function.
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(b) Fig. 1.2 shows information about three different people.

(i)

(ii)

(iii)

© UCLES 2018

person A person B person C
e age 32 e age65 e age72
e below average weight e above average weight e very overweight
¢ plays football twice a week e works in an office e heavy smoker
e non-smoker e non-smoker e takes no exercise
Fig. 1.2

Using information from Fig. 1.2, state which person is most at risk from developing
coronary heart disease.

Explain your answer.

State two other risk factors for coronary heart disease that are not shown in the
information in Fig. 1.2.

Suggest two ways in which person B in Fig. 1.2 could reduce their risk of developing
coronary heart disease.

0654/43/M/J/18 [Turn over
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2 (a) (i) Name the collection of metals in the Periodic Table that includes copper.

(ii) State two properties of copper that are not typical of the metals in Group | and Group Il
in the Periodic Table.

(b) The formula of copper(Il) chloride is CuCL,.
The formula of copper(I) chloride is CuCL
Copper(II) chloride decomposes at a high temperature.
The balanced equation for this decomposition is shown below.
2CuCLy(s) — 2CuCli(s) + Cly(9)
(i) State and explain which substance shown in this equation is an element.
L=< 0 0 T=T 0| PO PPRPPRRR

EXPIANATION ... e e e e e e e e e e e a s

(ii) Copper(I) chloride contains copper ions and chloride ions.
A chloride ion has the formula CI™.
Deduce the formula of a copper ion in CuCL
Explain your answer.
formula ......coooevvvvviiiiiinnnen.

EXPlANATION oo

© UCLES 2018 0654/43/M/J/18
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(c) Zinc displaces copper from copper sulfate.
The ionic equation for this reaction is shown below.
Zn(s) + Cu?*(aq) — Zn%*(aq) + Cu(s)

(i) State the meanings of the symbols (aqg) and (s).

6= Lo )
5] PP PPPPRP
[1]
(ii) Describe one observation during the reaction between zinc and copper sulfate.
....................................................................................................................................... [1]
(iii) Explain why this displacement reaction occurs.
....................................................................................................................................... [1]

(iv) Use the information in the ionic equation to explain, in terms of electrons, which particle
is oxidised and which is reduced.

formula of particle which is oxidised ........cccccoiiiiiinennn.
formula of particle which is reduced ...........coeeviieeennn.

EXPIANATION ... e e e e e e e e e e e s
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3 (a) Fig. 3.1 shows an astronaut driving a vehicle on the Moon.

Fig. 3.1

The vehicle and astronaut have a total mass of 300kg.
On the Moon, the gravitational field strength is 1.6 N/kg.

(i) Calculate the total weight of the vehicle and astronaut on the Moon.

(ii) The vehicle accelerates. Calculate the acceleration if the force applied is 600 N.
State the formula you use, show your working and state the units of your answer.

formula

working

acceleration = .....cccccoviiiiiiiiii. UNItS ..oeeeeeeennees [3]

(b) The astronaut remains in communication with Earth from the Moon using radio waves.
Radio waves have a frequency of 90.3 x 108 Hz and a wavelength of 3.32m.
(i) Show that the average speed of the radio waves is 300x105m/s.
State the formula you use and show your working.

formula

working

(2]

© UCLES 2018 0654/43/M/J/18



(ii) The Moon is 400000 km from Earth.
Calculate the time it takes for radio waves from the Moon to reach the Earth.
State the formula you use and show your working.

formula

working

(iii) Place radio waves in the correct box in the incomplete electromagnetic spectrum in
Fig. 3.2.

ultraviolet visible light microwaves

Fig. 3.2
[1]

(iv) Explain why it would not be possible for the astronaut to communicate with Earth using
sound waves.

© UCLES 2018 0654/43/M/J/18 [Turn over
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4 Fig. 4.1 is a drawing of a leaf. The white section of the leaf contains no chlorophyll and so does
not photosynthesise.

green section

white section

Fig. 4.1
(@) (i) Explain why chlorophyll is necessary for photosynthesis.

Use the word energy in your answer.

....................................................................................................................................... [3]
(ii) State the balanced symbolic equation for photosynthesis.
....................................................................................................................................... [2]
(b) Mineral ions are needed for healthy plant growth.
Table 4.1 shows the function and the effect of deficiency of some mineral ions on plants.
Complete Table 4.1.
Table 4.1
mineral ion function effect of deficiency
yellowing of leaves
protein synthesis
[4]

© UCLES 2018 0654/43/M/J/18 [Turn over



5

10
Lithium is a metal in Group | of the Periodic Table.

(@) A piece of lithium is added to a neutral, aqueous solution of full-range indicator (Universal
Indicator).

(i) State the final colour of the indicator that suggests that a solution of lithium hydroxide,
LiOH, forms.

....................................................................................................................................... [1]
(i) The reaction between lithium and water also produces hydrogen gas.
Construct the balanced symbolic equation for this reaction.
....................................................................................................................................... [2]
(b) Fig. 5.1 shows the apparatus used for the electrolysis of lithium chloride.
d.c. power
supply
@ @ molten electrolyte
containing lithium chloride
‘u
heat
Fig. 5.1
(i) Explain why electrolysis occurs only when the electrolyte is in the form of a liquid.
....................................................................................................................................... [1]

© UCLES 2018 0654/43/M/J/18
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(ii) State and explain to which electrode, anode or cathode, lithium ions move during
electrolysis.

(][] [ {0 o =X

L2 (0] F= T =1 1o o 1P
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6 (a) Fig. 6.1 shows a car travelling at 5m/s passing another car also travelling at 5m/s. The
direction in which each car is travelling is shown by the arrows.

5m/s =

Fig. 6.1

(b) During a journey, a car travels 2000m along a straight road in 120s. The driving force of the
car’s engine is 12000 N.

(i)

(ii)

© UCLES 2018

Calculate the work done by the driving force.
State the formula you use and show your working.

formula

working

WOrK dONE = .oooiiiieiiee J [2]

Calculate the useful power output from the car’s engine during this period.

State the formula you use and show your working.

formula

working

0654/43/M/J/18
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(c) Some puddles of water have formed on the road after rainfall.

State and explain, in terms of water molecules, how the rate of evaporation is affected by an
increase in water temperature.

© UCLES 2018 0654/43/M/J/18 [Turn over
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14

Fig. 7.1 is a diagram of a growing baby (fetus) during pregnancy.

Fig. 7.1

(a) Draw a label line and the letter X to identify the placenta in Fig. 7.1.

(b) The boxes on the left show some of the parts seen in Fig. 7.1.

The boxes on the right show the functions of these parts.

Draw four lines to link each part with its correct function.

part

amniotic fluid

amniotic sac

cervix

umbilical cord

© UCLES 2018

function

transports nutrients and waste
between fetus and mother

keeps fetus in place during
pregnancy

contains amniotic fluid

protects fetus from bumps and
knocks

0654/43/M/J/18

(1]

3]
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(c) The placenta is a site of gas exchange. It shares many features with alveoli, the site of gas
exchange in the lungs.

Suggest two features that both the placenta and alveoli have to enable efficient gas exchange.

1 SRR
2 et e eeee e eeeeeeeeeeeeeeeeseeeeeesseeeeeeaseeeeeaateeeeeaanttteeaateteeeaanateeeaanteteeeanteeeeaanreeeeeannreeeeaanneeeeans
(2]
(d) Substances are transferred between the mother and fetus by diffusion at the placenta.
Table 7.1 shows some of the substances that pass between the mother and the fetus.
Place a tick (v) in the boxes to identify the direction of net movement of these substances.
Table 7.1
substance pass from mother to fetus | pass from fetus to mother
amino acids
carbon dioxide
glucose
oxygen
urea
[2]

© UCLES 2018 0654/43/M/J/18 [Turn over
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8 (a) Brass is a mixture of copper and zinc.

(i) State the term used for a mixture of metals.

(iii) Steel is a mixture containing iron.
Steel is galvanised by covering it with a thin layer of zinc.

Explain why galvanising protects steel from rusting even when the layer of zinc gets
damaged.

(b) Ateacher adds 13.0g of zinc to 0.4dm?3 of 0.2mol/dm?3 sulfuric acid, as shown in Fig. 8.1.

dilute

Fig. 8.1

The balanced equation for this reaction is shown below.

Zn + HZSO4 - ZnSO4 + H,

© UCLES 2018 0654/43/M/J/18
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Complete steps 1, 2 and 3 to deduce whether there is enough sulfuric acid to react with all of
the zinc.

Step 1
Calculate the number of moles of zinc contained in 13.0g.
[A,: Zn, 65]

NUMBETN Of MOIBS = oo
Step 2
Calculate the number of moles of sulfuric acid contained in 0.4dm?3 of 0.2mol/dm?3 sulfuric
acid.

NUMDEN Of MOIES = oo
Step 3

Use the balanced equation and your answers to step 1 and step 2 to deduce whether there is
enough sulfuric acid to react with all of the zinc.

(c) Describe a chemical test and its result to show that an aqueous solution contains sulfate ions.

© UCLES 2018 0654/43/M/J/18 [Turn over



9 (a ()

(ii)

(iii)

18

An isotope of aluminium has a nuclide notation ngl and decays by beta () emission to
produce an isotope of silicon.

Use the correct nuclide notation to write a symbol equation for this decay process.

28

AL = e b e, 3]

The isotope ngl has a half-life of 135 seconds. The decay of a 1g sample of ngl is
observed.

Calculate the time, in seconds, before there is only 0.125g of ngl remaining.

Show your working.

time= ... seconds [2]

(b) The boiling point of aluminium is 2519 °C. When liquid aluminium boils, energy is required to
turn it into a gas. While it is boiling, the temperature of the aluminium remains the same.

Explain why the temperature of the aluminium remains the same while it is boiling.

Use the term latent heat of vaporisation in your answer.

© UCLES 2018
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(ii)
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Complete the sentence below using the words or phrases from the list.
Each word or phrase may be used once, more than once or not at all.
decreases does not change increases
When a block of aluminium is heated, the mass of the block
................................................................... , the volume of the block
................................................................... and the density of the block

................................................................... . 2]

A student carries out an experiment to find the specific heat capacity of a 2kg block of
aluminium.

She finds that 40kJ of thermal energy is needed to raise the temperature of the block by
21°C.

Calculate the specific heat capacity of aluminium.
State the formula you use and show your working.

formula

working

specific heat capacity = ..o, J/kg°C [2]

0654/43/M/J/18 [Turn over
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10 (a) Table 10.1 shows the number of chromosomes in the nuclei of body cells in different

organisms.
Table 10.1

organism number of chromosomes

chicken 78

hedgehog 90

mosquito 6

pineapple 50
(i) Use the information in Table 10.1 to state the number of chromosomes in each nucleus

(ii)

(b) (i)

(ii)

© UCLES 2018

of the pineapple cells resulting from cell division by mitosis.

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

Use the information in Table 10.1 to state the number of chromosomes in each nucleus
of the hedgehog cells resulting from cell division by meiosis.

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

Explain why meiosis is necessary for sexual reproduction.

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

State one advantage and one disadvantage of sexual reproduction.

= T0 A V=T g1 = To [ PR PPPPPRRRR

(o 1ST=To AVZ=T | ¢= Lo = TP PPPPT PP
[2]
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11 (a) Table 11.1 shows the raw materials that are used to produce four useful substances.

Complete Table 11.1 by choosing useful substances from the list.

ammonia bromine

gasoline iron

calcium oxide chlorine
nylon sulfuric acid
Table 11.1

raw materials

useful substance produced

hydrocarbons, air and steam

limestone

concentrated aqueous
sodium chloride

petroleum

(b) Petroleum is a mixture of alkanes.

Alkanes are changed into alkenes by cracking.

catalyst

[4]

cracking
reaction vessel

alkanes =

REAAL ) N ’ mixture containing
— alkenes

Fig. 11.1

(i) The cracking reaction in Fig. 11.1 uses a catalyst.

State one other reaction condition used in the reaction vessel.

© UCLES 2018
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(i) Suggest how bromine solution can be used to show that the process in Fig. 11.1 produces
alkenes.

(iii) Complete Fig. 11.2 to show how the outer-shell electrons are arranged in one molecule
of ethene.

Fig. 11.2
(2]
(iv) Ethene is involved in several different addition reactions.
Identify two compounds that are produced in these reactions.
L PSR
2 ettt eeeeeeeeeeeeeeeeeeeeeeeeeeeaaeseeeeeeeeeeeaaan———tteeeeeeeaaa———eeteeeeeeaaanrreeeeeeeeaaaannrarraaaaeaan
(2]

© UCLES 2018 0654/43/M/J/18 [Turn over
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12 (a) Fig. 12.1 shows a bicycle with a front lamp P and a rear lamp Q powered by the same 9.0V
battery.

Fig. 12.1

Fig. 12.2 is a circuit diagram to show how the lamps are connected.

9.0V

| —
.
®_0
Q
2L
Fig. 12.2

(i) Lamp P has a resistance of 12Q and lamp Q has a resistance of 6.0 Q.
Calculate the combined resistance of the two lamps in this circuit.

Show your working.

resistance = ... Q[2]

© UCLES 2018 0654/43/M/J/18
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(ii) Calculate the power consumption of lamp P when lit.
State any formulae you use and show all your working.

formulae

working

(b) Fig. 12.3 shows the cyclist approaching a road junction. A car is waiting at the road junction.

plane mirror

cyclist

car driver

tall building

Fig. 12.3
A plane mirror that allows the car driver to see the cyclist is placed near the junction.

On Fig. 12.3, draw a ray diagram to show how the driver can see the cyclist in the mirror.
Label the angle of incidence, i, and the angle of reflection, r. [2]

© UCLES 2018 0654/43/M/J/18 [Turn over
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(c) A different bicycle has a generator to supply electricity for the bicycle lights. Fig. 12.4 shows
the generator.

small wheel which
— touches the bicycle tyre

magnet

11 jron core

— coil of wire

connections to lights

Fig. 12.4
A small wheel which touches the bicycle tyre turns the magnet inside the iron core.
The changing magnetic field induces an e.m.f. in the coil.

(i) State what the abbreviation e.m.f. stands for.

© UCLES 2018 0654/43/M/J/18
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(d) The generator is noisy and emits sound waves that pass through the air.

(i) The sound waves pass through the air as a series of compressions (C) and rarefactions

(R).

Fig. 12.5 shows the positions of the compressions and rarefactions as the sound wave

passes through the air.
C Cc C C

R R R R
Fig. 12.5
On Fig. 12.5, mark one wavelength with a double headed arrow (==). [1]

(ii) Suggest how the distance between two compressions changes if the frequency of the
sound wave decreases.

© UCLES 2018 0654/43/M/J/18 [Turn over
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13 A student investigates the response of a plant shoot to light.
The student shines light onto one side of the shoot for five days.

(a) Fig. 13.1 shows a diagram of the student’s observations.

ﬂ f < light
I\ l

A
shoot at start of shoot after five days
investigation
Fig. 13.1

(i) State the name of the hormone that causes the response seen in Fig. 13.1.

light.

© UCLES 2018 0654/43/M/J/18
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(b) The student repeats the investigation with the shoot shown in Fig. 13.2.

tip removed

Fig. 13.2
Predict and explain the results observed after five days.

(c) (i) The response of a shoot to light is an example of sensitivity, one of the characteristics of
living organisms.

Use words from the list to define the term sensitivity.

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

atmosphere environment hormones proteins
soil responses water
Sensitivity is the ability to detect or sense changes inthe ...,
and to Make .......ooeeveeevveeeiiieeieeeeeeeeeeeee . [2]

(i) Circle one other characteristic of all living organisms.
breathing eating growth

meiosis talking sleeping

(1]

© UCLES 2018 0654/43/M/J/18
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