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1  Party lights add light and colour to festive occasions.
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A set of party lights has a switch and a battery connected to five lamps in parallel.
The battery consists of four cells in series.

(a) Draw the circuit diagram using standard circuit symbols for this set of party lights.

(2]
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(b) The p.d. across the battery of four cells is 6V.

(i) Each lamp in the set is labelled 6V, 0.5A.

Find the current from the source required to light this set of lamps.

current from source = ..., A[1]

(ii) Use your answer to (i) to calculate the total resistance of the set of lights.
State the formula that you use and show your working.

formula

working

total resistance = ... Q2]

(c) Most sets of party lights have lamps that are connected in parallel but some sets are
connected in series.

State what happens to the set of lights if one lamp breaks when the lamps are connected in

series,
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2 Gasoline and petroleum jelly are products obtained from petroleum (crude oil) following fractional
distillation at an oil refinery.

(a) Statements A to D below describe the processes which occur during fractional distillation to
produce gasoline.

The processes have been written in the wrong order.

A gasoline vapour condenses into a liquid at its boiling point
B petroleum mixture is heated in a furnace

C vapour mixture enters the fractionating column

D vapour mixture rises and cools

In the boxes in Fig. 2.1 write the letters A to D to show the correct order of the processes.

—> = >

Fig. 2.1
(2]

(b) A process called cracking is also carried out at an oil refinery.

Fig. 2.2 shows the apparatus used to demonstrate the cracking of petroleum jelly.

mineral wool plug aluminium oxide powder

petroleum jelly

it
N7/ 3)

gentle strong
heat heat

oil

[ O
[ONTON|

bromine solution

G

Fig. 2.2
Petroleum jelly is gently heated until it melts and then boils.
The vapour passes over aluminium oxide powder, which is strongly heated.
The gas formed reacts with bromine solution.

An oil forms on top of the bromine solution.
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State the function of the aluminium oxide.

....................................................................................................................................... [2]
List petroleum jelly, diesel oil and refinery gas in order of their boiling points.
highest boiling point ...,
lowest boiling PoiNt  ......eeeiiiieei e
(1]

List petroleum jelly, diesel oil and refinery gas in order of the average length of their
molecules.

longest molecules  .......oeiiiieieii
shortest molecules ...

(1]
State the relationship between boiling point and length of molecules.
Explain your answer.
....................................................................................................................................... [2]
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3 (a) Ifaperson does not eat a balanced diet, they can suffer from malnutrition.

(i)

Use straight lines to match the effects of malnutrition to their causes. One line is drawn
for you.
effect of malnutrition cause
obesity not enough fibre in the diet

taking in much more energy

constipation than the body needs
coronary heart taking in less energy than the
disease body needs
starvation taking in too much animal fat
and salt

(ii)

(iif)

© UCLES 2014

(2]
A person has constipation.

Suggest one food that may be missing from their diet and explain how this food prevents
constipation.

Obese people are extremely overweight because they are taking in more energy than
they need.

Suggest one food an obese person should avoid eating regularly and explain your
answer.
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(b) Taking exercise is recommended for people who are overweight.
A survey was carried out to compare the amounts of exercise taken by two groups of people.
The first group was made up from people of normal weight and the second group was made

up from overweight people. Each group contained 100 men and women.

The survey determined how many people took exercise at least twice a week. To count as
exercise, an activity had to raise a person’s heart rate for at least 20 minutes.

The results are shown in Fig. 3.1.

70 i
60
50
number of people
who exercised 70 men
at least twice 30
a week women

20
10
0

normal weight  overweight

Fig. 3.1
(i) Use the information in Fig. 3.1 to compare the level of exercise people did in terms of

their sex,

(ii) Suggest why there is not enough evidence in the survey to conclude that exercise
prevents people from being overweight.
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4 (a) A student investigates the neutralisation reaction between hydrochloric acid and potassium
hydroxide.

Fig. 4.1 shows the apparatus she uses.

dilute hydrochloric acid

h tap to allow acid to be added slowly

conical flask

c o =4 (=4

potassium hydroxide solution
and indicator

Fig. 4.1

She adds full range indicator (Universal Indicator) solution to the potassium hydroxide
solution. Potassium hydroxide solution is alkaline.

She slowly adds some dilute hydrochloric acid to the potassium hydroxide solution until the
solution in the flask is neutral.

The colour of the indicator changes as she adds the acid.

Fig. 4.2 shows how the colour of the indicator changes with pH.

pH o/ 1|2 ]3[4 5 6|7 |8]9 10|11]12]13]14
colour RED ORANGE GREEN BLUE PURPLE
Fig. 4.2
(i) State the initial and final values of the pH of the solution in the flask.
initial
final [1]
(ii) State the initial and final colour of the indicator in the solution in the flask.

© UCLES 2014
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final [1]
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(b) The reaction between hydrochloric acid and potassium hydroxide forms potassium chloride.

(i) Complete the balanced chemical equation for the reaction.

KOH 4+ HCL e 2]

(ii) The student repeats part (a) in order to prepare a colourless sample of crystals of
potassium chloride.

She changes the method described in part (a) slightly, using information obtained from
the first time she carried out the experiment.

Describe the change in method and explain how she uses the results of her first
experiment.

(c) The melting point of crystals of potassium chloride is 770 °C.

Explain, in terms of the forces between particles, why potassium chloride forms crystals with
a high melting point.
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5 (a) Fig.5.1 shows cells X and Y which were taken from different areas of the same leaf.

=) ()
0
[ o
Q)
Q Q
— 2 -
cell X cellY

Fig. 5.1
Fig. 5.2 shows a leaf similar to the one from which these cells were taken.

white

green

Fig. 5.2

On Fig. 5.2, use label lines and the letters X and Y to show where these leaf cells came from.

Explain your answer below.

© UCLES 2014 0653/31/0/N/14
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(b) The leaf in Fig. 5.2 was then tested with iodine solution for the presence of starch.

(i) On Fig. 5.3 draw the result of the starch test on this leaf.

Label the leaf with the colours that are observed in different areas. [1]

Fig.5.3
(ii) Explain why only parts of the leaf show the presence of starch.

(c¢) In humans, starch is digested by the enzyme amylase which starts its action while food is in
the mouth cavity.

Explain in detail why amylase stops working after the food is swallowed and reaches the
acidic conditions in the stomach.
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6 (a) Fig. 6.1 shows an aircraft accelerating along the airport runway.

The aircraft, fully loaded, has a total mass of 205000kg.

The diagram shows four forces, labelled P, Q, R and S, acting on the aircraft as it moves
along the runway before taking off.

(ii)

© UCLES 2014
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Fig. 6.1

State two forces from P, Q, R and S that are equal and opposite while the aircraft
accelerates along the airport runway.

................................................ and ..., [1]

State which force from P, Q, R and S is the result of a gravitational field acting on the
mass of the aircraft and give the name of this force.

0653/31/0/N/14
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(iii) On the axes below, sketch a distance/time graph for the aircraft as it moves along the
runway from rest to take-off.

A

distance

time

(1]
(b) The aircraft takes off and climbs to a height of 5000 m.
The chemical energy in the aircraft’s fuel is transferred to the aircraft as it takes off and climbs.
(i) State two useful forms of energy gained by the aircraft as a result of this transfer.
................................................ and ..o [1]

(ii) The forms of energy in (b)(i) add up to less energy than the energy transferred from
the fuel.

The principle of energy conservation applies to the energy transferred from the fuel.

State what happens to the remainder of the energy from the fuel.
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(c) When the aircraft levels out at a height of 5000m, it has burned some fuel and now has a
reduced total mass of 200000kg.

The aircraft flies at constant speed of 720km/hr.

(i) Calculate the speed of the aircraft in metres per second.

(i) Use your answer from (c)(i) to calculate the kinetic energy of the aircraft.
State the formula you use and show your working.

formula

working

KINELIC ENEIGY = ..o J[2]

© UCLES 2014 0653/31/0/N/14
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7 (a) Fig. 7.1 shows the carbon cycle.

— carbon dioxide

respiration in the air combustion

photosynthesis
A
Y o
wild cat sheep Uﬁgﬂ o s
Leating — eating
- Ca(\ Wt N

death death
o
; [X] < > &2a
fossil fuels
Fig. 7.1

(i) The sheep eats a plant leaf. A carbon atom from the starch in this leaf enters the air
shortly after the leaf is eaten.

Describe a possible pathway taken by the carbon atom. Explain your answer fully.

(ii) The organisms labelled X are found in the soil.

Describe in detail the role these organisms play in the carbon cycle.
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With reference to Fig. 7.1 and your own knowledge, state two ways in which the burning
of fossil fuels can change the composition of the gases in the atmosphere.

Suggest one way in which the environment can be harmed by one of the changes you
have stated in part (b)(i).

0653/31/0/N/14
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8 The Sun emits many different frequencies of electromagnetic radiation including visible light, infra-
red, ultra-violet and X-rays.

(@) (i) State the meaning of the term frequency.

(ii) Complete Table 8.1 to show the types of electromagnetic radiation emitted by the Sun.

Table 8.1
highest frequency lowest frequency
gamma visible . ,
I . microwaves | radio waves
radiation light
(2]

(b) After rain has fallen, puddles of water are left on the ground. When the Sun shines, it warms

the air and the water in the puddles and dries the ground.

KA
i

(i) Complete the following sentences about the forces and distances between molecules,

© UCLES 2014

using words or phrases.

When the Sun warms the water in a puddle on the ground, the water expands because

LTSIz L L= gl g 001 (=Y o U] == .

When the water expands, the forces between the molecules .............cccccccl. .

As the air above the puddle gets warmer, the molecules

0653/31/0/N/14

in the air move
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(i) Use your answers to (b)(i) to explain why the Sun dries the ground.

(c) The Sun produces sound waves as well as electromagnetic radiation.

(i) Explain why we cannot hear any sound from the Sun.

(ii) It takes eight minutes for the visible light emitted from the Sun to travel to the Earth.

Suggest how long it would take for a burst of X-rays emitted by the Sun to travel to the
Earth. Give a reason for your answer.

© UCLES 2014 0653/31/0/N/14
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9 (a) The Thermite reaction occurs between aluminium and iron oxide powders.
It is an example of a redox reaction.

Fig. 9.1 shows how a furnace in which the Thermite reaction is occurring can be used to
repair a broken steel rail.

\

furnace

\ // iron oxide and aluminium
)

)
|
[ S S S S B

Fig. 9.1

broken steel rail

The Thermite reaction produces molten iron that runs down into the broken rail and welds
(joins) the ends together.

(i) State the type of chemical reaction that causes the temperature to increase.

....................................................................................................................................... [1]
(ii) State the energy transfer occurring during the reaction.
......................................................... T [1]
(iii) The word equation for the Thermite reaction is shown below.
aluminium + ironoxide — aluminium oxide + iron
Explain why the Thermite reaction is an example of a redox reaction.
....................................................................................................................................... [2]
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(iv) Aluminium ore contains aluminium oxide.

A student suggests that metallic iron could be used to extract aluminium from its ore.
State whether or not this would work.

Explain your answer by referring to the information contained in part (a)(iii).

(b) In industry, aluminium is extracted from aluminium oxide by electrolysis.

Fig. 9.2 shows the apparatus used.

molten mixture
containing —__ |

carbon anode

carbon cathode

aluminium oxide T——_ lining the electrolysis cell

(i)

(ii)

© UCLES 2014

—— = molten aluminium

Fig. 9.2

Aluminium is deposited on the cathode.

Describe, by referring to the movement of ions and electrons, how these aluminium
atoms are formed.

0653/31/0/N/14



21

BLANK PAGE

© UCLES 2014 0653/31/0/N/14



22

BLANK PAGE

© UCLES 2014 0653/31/0/N/14



23

BLANK PAGE

© UCLES 2014 0653/31/0/N/14



24

*(*d'1) ainssaid pue ainjesadwa) WoOI 1 (WP S| Seb Aue Jo 9jow duo JO SWN|OA 8y

€0k 20l Lok 00k 66 86 16 96 G6 6 €6 26 16 06 Jequinu (uojoid) olwoje = q q
wniouaime] wnijaqoN winiAs|apusiy wniwe wnuigisuIgy wniuloje) wnijgyieg wnuny wniouawy wniuoin|d wnuniden wniuesn winiunoejolg wnuoy
b | ON PIN w4 s3 10 ng wo wy nd dn n ed uL loquifs oluwiope = X X Koy
09¢ 6S¢ 8G¢ 152 f414 lse Lve yAZ4 eve vve 182 8ec Iee cee SSEeU J|WOe BAIE|) = B e
LL 0L 69 89 19 99 59 9 €9 29 19 09 65 85
wnpain wniganA wninyL wniqi3 wniwioH wnisoldsAg wniqie) wnjujopes wnidoing wnuewes 1 1 1 d wnuey soles U_OC;O/-\ m“O F O@ ._-
n aA wy 13 OH Aa aL PO n3 ws wd PN ad ho) 19 POV
SLL eLL 691 91 9L 291 651 LS1 est 0S5t Lyl 1448 345 orlL Seles ploueyiuer | /-8G
1 68 88 18
wniunoy wnipey wniouel4
oY ey 14
Lge 92e €ece
98 S8 8 €8 28 18 08 6L 8L LL 9L S 122 €L L | LS 98 SS
uopey aunelsy wniuojod yinwsig pes wnijeyy AKinosapy plon wnuneld wnipu| wniwsQ wniuayy uaysbuny wnjeuel wniujeq wnueyjue wnueg wnisee)
ud w od 19 dqd 11 BH ny d I SO 94 M el H en ed SO
2ce ole 602 602 102 02 10g 161 S61 261 061 981 81 181 8.1 6EL LE1 €el
¥S o8] cs 1S 05 6v 8 VA4 o S 144 oid f44 34 oy 6¢ 8¢ A%
uouay aulpo| wnun|jeL Auownuy ul wnipuj wniwpey JoAIS wnipejed wnipoyy wniuayiny wnpeuyoa wnuapgAjop wniqoIN wnjuoouz wnupA wnnuons wnipigny
ax I al as us ur (%) By Pd uy ny o1 o anN 1z A s ay
Lek Lzl 8cl ccl 611 Sk chl 801 901 €0l Lok 96 €6 16 68 88 S8
9 se e €€ 43 1e 0ge 62 82 x4 92 14 e o4 14 12 02 61
:O_Q\CX aulwo.ig wniusjes Oluesiy wniuewssn) wnies oulz hwnaoo [EXEIN Jeqod uoJ| me:mm:NS_ wniwoiyy wnipeuep wniuey ] wnipuedg wnioey wnissejod
M 19 s sY D) eH uz no IN 02 o4 un 10 A 1L S8 ed A
¥8 08 6L SL €L 0L S9 9 65 6S 98 SS 4] 1S 8 °i4 oy 6
8l L1 9l St 4 ek 13 33
uobiy auuoyy anyng snioydsoyd uoolIs wniuiwn)y wnisaubepy wnipos
v 19 S d IS v by eN
oy §'ge ce e 82 L2 e €e
ol 6 8 L 9 S 14 [
uoaN uuon|4 usbAxo uaBoniN uogie) uolog wniikieg wniyy
N E| (o] N o) =] °gd n
02 61 9l 14 gL LL 6 L
4 L
wniaH uaboiphy
aH H
14 I
0 mn o oA oA o] o
dnouy

SJuaWa|3 8y} JO 3|qeL d1PoLiad ayYL
133HS viva

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the

publisher will be pleased to make amends at the earliest possible opportunity.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local

Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

0653/31/0/N/14

© UCLES 2014



