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1 (a) Fig. 1.1 shows a diagram of an alveolus.

alveolus

red blood cell

Fig. 1.1

(i) On Fig. 1.1 draw an arrow to show the direction of movement of carbon dioxide at the
alveolus during gas exchange. [1]

(ii) Explain why oxygen molecules diffuse from the alveolus into the blood.

(iii) Describe two ways in which the structure of the alveolus in Fig. 1.1 makes it suitable for
gas exchange.

USRS
2 ettt eeeeeeeeeeeeeeeeeiieeeeeeaeseeeesiesseeesesiteeeesieteteseantteeeeaaitereesaareteeeaarrreeeaaraeeeeaanrees
(2]
(b) Describe how a growing baby in the uterus of a pregnant woman obtains glucose.
............................................................................................................................................... [2]
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(c)

Fig. 1.2 shows apparatus which is used to study the contents of cigarette smoke. A pump
draws air through the apparatus.

When the cigarette is lit, the smoke produced travels through the apparatus.

1 n:(ﬁ 1—p pump
cigarette
/ \_/

cotton wool

limewater

Fig. 1.2
(i) The limewater turns milky.

Explain why this happens.

(1]
(i) Tar from the cigarette is left on the cotton wool.

Describe one effect of tar on the gas exchange system.

(1]
(iii) Cigarette smoke damages the cilia that line the airway.

Explain why this is harmful.

(2]
(iv) The lit cigarette also produces carbon monoxide gas.

Explain why this is a harmful gas when inspired.

© UCLES 2018
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2 (a) (i) Name the type of bonding in a water molecule.

....................................................................................................................................... [1]
(ii) Describe how electrons are involved in the bonds in a water molecule.
....................................................................................................................................... [1]
(iii) Draw a dot-and-cross diagram of a water molecule.
Show all of the outer shell electrons.
H O H
(2]

(b) A student dissolves copper chloride in water.

He then passes an electric current through the aqueous copper chloride using the apparatus
shown in Fig. 2.1.

electrode X low voltage electrode Y
d.c. supply

brown solid —_| | || _— gas bubbles

| aqueous copper chloride

Fig. 2.1
(i) Name electrode X and electrode Y.
(=1 l=Tod 1 foTo (=30 GO PP

(1 [=Yo3 [ (0 o L3 AT
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(i) During this process particles move to the electrodes. A brown solid and gas bubbles

form at the electrodes.
Identify the particles

1. moving to electrode X,

(c) Predict the electrode products when an electric current is passed through molten lead oxide.

product at negative electrode

product at positive electrode

© UCLES 2018
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6
Fig. 3.1 shows a train made up of a steam engine and a passenger coach.

steam engine passenger coach

Fig. 3.1

(a) The train is travelling at a constant speed along a level track. Fig. 3.2 shows the four forces
W, X, Y and Z acting on the train.

4

=

(i) Name force Z.

....................................................................................................................................... [1]
(ii) The force arrows on Fig. 3.2 do not show the sizes of the forces.

State whether or not the driver has made force W equal in size to force Y.

Explain your answer.

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

(b) Fig. 3.3 shows a speed—time graph of the train as it travels between two stations.

30

N
L
A~

speed
m/s

10

N\

0
0O 100 200 300 400 500 600 700
time/s

Fig. 3.3
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(i) Force Win Fig. 3.2 is 200000N when the engine is pulling the train at 25m/s.

Calculate the useful work done by the engine while the train is travelling at 25m/s in the
journey shown in Fig. 3.3.

State the formula you use, show your working and state the unit of your answer.

formula

working

WOrk dON€ = .coovvvviiiiiiiiiieiieeeeeeee (U] 0] | [3]

(ii) Describe the motion of the train after 500 s until it stops.

(iii) Use Fig. 3.3 to calculate the distance, in km, travelled by the train in the first 200s of its
journey.

Show your working.

distance = ... km [2]
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(iv) After 500s on this journey, the train travels a further 2.8km until it stops at the next
station.

Calculate the total distance in kilometres between the two stations.

Show your working.

total distance = .....ccooiiiiis km [1]

© UCLES 2018 0653/41/0/N/18



4 Fig. 4.1 shows an aquatic food web.

—
/ sealion

killer whale

octopus
[

P S
@“’y /seagull
/shellflsh %

starfish

Fig. 4.1
The food web in Fig. 4.1 is made from interconnected food chains.

(@) (i) Write the food chain, contained in Fig. 4.1, which has the greatest number of trophic
levels.

(2]

(ii) Suggest why the food chain you have written in (a)(i) is unusual.

(b) Chemical energy is lost at each trophic level in a food chain. One reason for this is respiration
in the cells of the organisms.

List two uses of the energy released by respiration in the bodies of all of the organisms
shown in Fig. 4.1.

1 PSPPSR
2 et eeeeee e eeeeeeeeeeeeeeeeeseeeeeeeeeeeeaasssteeeeeeeeeaaaanttteeteeeeeaaaanaateeeeeeeeeaaannnteeeeeeeeeaaannraeeeeeeeeaanas
[2]
(c) Describe two other ways in which energy is wasted when the killer whale eats the sealion
RO
2 et eeeeee e eeeeeeeeeeeeeeeeseeeeeeeeeeeeaasseeeeeeeeeaaaaanttteeeeeeeeeaaannatteeeeeeeeaaaannteeeeeeeeeeaaannrneeeeeeeeaaans
2]
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5 (a) Calcium sulfate is an insoluble salt.

(i) Name two compounds that react together to form calcium sulfate.

(ii) Suggest the separation method that is used to separate an insoluble salt from an
aqueous reaction mixture.

Explain how this separation method removes the solid from the liquid.
METNOA ..

explanation

[2]
(b) Calcium is in Group Il in the Periodic Table.
(i) Complete the following sentences using words from the list.
Each word may be used once, more than once or not at all.
good high low poor
CalCIUM IS @ i electrical conductor.
CalCiuM NAS @ ..eveeiiiiiieei e melting point.
[1]
(i) State the electronic structure of a calcium atom.
....................................................................................................................................... [1]

(c) Caesium is below potassium in Group | of the Periodic Table.
Potassium melts at 63 °C and it reacts rapidly with water.
Caesium is a solid at room temperature (25°C).

(i) Compare the rate of the reaction between caesium and water with the rate of reaction
between potassium and water.

© UCLES 2018 0653/41/0/N/18
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(d) Describe the reaction, if any, which occurs when copper is mixed with aqueous potassium
chloride.

Explain your answer.

== T3 1] o
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6 Fig. 6.1 shows a liquid-in-glass thermometer at room temperature.

—10 0 10 20 30 40 50 60 70 80 90 100 110 )

Fig. 6.1

(a) State the property of a liquid that is used in a thermometer when measuring temperature.

(b) Table 6.1 gives a list of the melting points and boiling points of five substances that are used
in liquid-in-glass thermometers.

Table 6.1
substance melti/ngcpoint bOilir;ongoint
ethanol -114 78
gallium 30 2403
glycol -12 198
mercury -39 357
water 0 100

(i) Ammonia has a melting point of =78 °C and a boiling point of =33 °C.

Explain why ethanol would be the most suitable for use in a liquid-in-glass thermometer
to measure both the melting point and the boiling point of ammonia.

(ii) Explain why a thermometer that uses liquid gallium has to be kept in a warm container,
well above room temperature.

© UCLES 2018 0653/41/0/N/18
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(c¢) An infra-red thermometer measures temperature in a different way. The wavelength of the
infra-red radiation emitted by a hot body changes with temperature.

An infra-red thermometer measures the wavelengths of infra-red radiation emitted and
converts these to temperature readings.

(i) The wavelength of the infra-red radiation emitted decreases as the temperature of the
hot body increases.

Predict what happens to the frequency of the infra-red radiation as the temperature of
the hot body increases.

Explain your answer.
(0] =To o3 110 o OO P PP PPPPPPPPRRPP

L2 0] F= T =1 1o o 1P

(ii) In the infra-red thermometer, the radiation is focused onto the detector by a thin
converging lens.

On Fig. 6.2 complete the ray diagram to show how this happens.

infra-red | /
radiation enS— [
{ | infra-red
\ | detector
7
Fig. 6.2

(1]
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7  Astudent is investigating photosynthesis in an aquatic plant.
(a) Complete the balanced symbol equation for photosynthesis.
....................................... +..00, ——— i +00.0, [2]
(b) Fig. 7.1 shows the apparatus that the student uses in the investigation.
after a few hours

__oxygen

———— bubbles of oxygen

[ ————test-tube

[

|/ water

01 ] D

plant

Fig. 7.1

The test-tube is full of water at the start. The apparatus is placed on a laboratory bench and
left for a few hours.

Explain why the water in the test-tube moves downwards in the test-tube in Fig. 7.1.

............................................................................................................................................... 1]
(c) The investigation is repeated in conditions of much greater light intensity.
The apparatus is left for the same length of time as before.
)
| —test-tube
o |/ water
plant
Fig. 7.2
(i) On Fig. 7.2 draw a line to suggest the new level of water in the test-tube. [1]
(i) Explain your answer to (c)(i).
....................................................................................................................................... 1]
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(d) (i) Explain why acid rain reduces the rate of photosynthesis in plants.

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

(ii) Describe two measures that can be taken to reduce acid rain.
3 PSP UU P PPTPPT
72U
(2]
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8 Useful substances are obtained from petroleum using the processes shown in Fig. 8.1.

fractional rocess Y

distillation — ——> fraction P P
I R — L

column 0 ) o
- mixture containing

| T alkenes
T [
L T L strong heat
_'|_‘|_|:

petroleum — — fraction Q

K

Fig. 8.1

(@) Compare the sizes of the molecules and the strengths of the intermolecular attractive forces
between molecules in fraction P and in fraction Q.

SIZES OFf MOIBCUIBS ..ottt ettt ettt et e e e e e e e e e e e e e renaeens

(b) Fraction P contains propane, C;Hg.

Construct the balanced equation for the complete combustion of propane.

© UCLES 2018 0653/41/0O/N/18
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(c) Process Y produces alkene molecules from large alkane molecules.

(i) State how the molecular structure of alkenes differs from the molecular structure of
alkanes.

....................................................................................................................................... [1]
(ii) Describe a chemical test that is used to distinguish between propane and propene.
State the observation for propane and for propene.
L5 SRRt
[o]ge] oF=TaTe o] o 11T 4 V7= 1 o] o ISP PP P PP PPPPPPPRPRP
PrOPENE ODSEIVALION .....eiiiiiiiiiiiiiite e e e e e e e e e e s r e e e e e e e e e r e e e e e e e e aaaas
(2]
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9 Fig. 9.1 shows a dishwasher (an electric dishwashing machine).

water in

dirty water out \f

Fi

Fig. 9.1

The dishwasher uses electrical energy to
*  power a heater to heat the water used,
*  power two motors, one to wash the dishes, and another to pump water out of the machine,
* light a small lamp to indicate that the heater is switched on.
The circuit symbols for a heater and a motor are:
— I TTHF (M)

heater motor

Fig. 9.2 shows part of the circuit diagram for the dishwasher.

240V
0 \_ © —

Fig. 9.2

© UCLES 2018 0653/41/0O/N/18
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Each of the motors and the heater has a switch in series. The heater and each motor are turned
on at different times.

(@ (@)

(ii)
(b) (i)

(ii)

(iif)

© UCLES 2018

Name the type of circuit connection needed.

On Fig. 9.2 complete the circuit diagram for the dishwasher. [4]

The heater is rated at 2.4kW. The power consumption in the indicator lamp can be
ignored.

Calculate the current through the heater.
State the formula you use and show your working.

formula

working

current = ..., Al2]
Each motor running at maximum power takes a current of 1.2A.

Find the maximum current taken from the 240V mains when the heater and both motors
are working at maximum power. The current in the indicator lamp can be ignored.

CUITENT = .o A[1]
Suggest a suitable value for the fuse in the main circuit.

Give a reason for your answer.

0653/41/0/N/18
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