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1 (a) Table 1.1 shows the percentage composition of the gases in inspired air and in expired air.

Table 1.1
percentage composition of | percentage composition of
gas inspired air expired air
carbon dioxide 0.04 4
nitrogen 78 78
oxygen 21 16

Explain why the percentage of carbon dioxide is greater in expired air than in inspired air.

............................................................................................................................................. [2]
(b) State two features of alveoli that make them efficient gas exchange surfaces.
e ettt oo e ettt eeeee e e e eeeeeeeeeeeeeaaaaeteeeeeeeeeeaaanneaeeeeeeeeeeaannaeeeeeeaeeeeaaannnneeeeeeeeeaaannnaneeeaenn
2 ettt e e eeee—eeeeeeeeeeeeaee——eeeeeeeaaassteeeeeeeeeaaanateteeeaeeeeeaaattaeeeeaeeeeaanarrneeeeaeeaaans
[2]
Fig. 1.1
(i) State the name of cell C as shown in Fig. 1.1.
..................................................................................................................................... [1]
(ii) Describe the roles of cilia and mucus in the protection of the gas exchange system.
o1 = PP
IYMUCUS .ttt et e e e e e ettt e e e e e e e e e aaatae e e e eeeeeeeaasssaeeeeaeeeeeansassseeeaeeeeseannssssseeeeeeeasannssnnneeaaeeeas
[2]
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(iii) Describe one effect of tar in tobacco smoke on the gas exchange system.

[Total: 8]
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2 The formula of methanol is CH;OH.
(@) Explain why methanol is not a hydrocarbon.

............................................................................................................................................. [1]
(b) (i) Complete the dot-and-cross diagram for a molecule of methanol.
[2]
(ii) Explain why a molecule of methanol contains only covalent bonds.
..................................................................................................................................... [1]
(c) Methanol is used as a fuel because it burns in oxygen.
Complete the equation for the complete combustion of methanol.
2CHLOH + T e —————— t o
[2]
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(d) Fig. 2.1 shows the energy level diagram for the complete combustion of methanol.

A
energy
progress of reaction
Fig. 2.1
(i) On Fig. 2.1, write the words reactants and products in suitable places. [1]

(ii) State what the energy value X on Fig. 2.1 represents.

(e) During the combustion of methanol, the amount of carbon dioxide in the atmosphere
increases.

Suggest one effect of this increase.

[Total: 9]
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3  Fig. 3.1 shows a spacecraft taking off from the Moon.

rocket

engine .. - =
-

Fig. 3.1
(@) The total mass of the spacecraft is 5000kg.
(i) The gravitational field strength on the Moon is 1.6 N/kg.

Calculate the weight of the spacecraft on the Moon.

(ii) The rocket engine pushes the spacecraft vertically upwards with a constant force of
15000N.

Calculate the work done by the rocket engine to move the spacecraft to a height of 500 m.

WOrK dONe = ... J [2]

(iii) Use your answer to (a)(i) to calculate the gravitational potential energy gained by the
spacecraft at 500 m above the Moon’s surface.

gravitational potential energy = ... J [2]

© UCLES 2020 0653/41/M/J/120
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(iv) Explain the difference between your answers to (a)(ii) and (a)(iii).

(b) Fig. 3.2 shows two large mirrors left behind on the Moon’s surface.
The two mirrors are arranged at 90° to each other.

A laser light beam from the Earth can be reflected back to the Earth by the mirrors. This
enables the distance between the Earth and the Moon to be measured.

incident ray of
light from Earth

mirror
/

I_

X

mirror

Fig. 3.2

(i) On Fig. 3.2 complete the ray diagram to show how the ray of light is reflected back
parallel to the incident ray. [2]

(ii) Light takes 2.56's to travel from the Earth to the Moon and back again.
The speed of electromagnetic waves in space is 3.00 x 10°km/s.

Calculate the distance from the Earth to the Moon.

distance = ... km [2]

[Total: 10]
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4 (a) If the light shining on a shoot tip is more intense on one side, the shoot shows a growth
response.

Name the response of the shoot to light.

(b) Fig. 4.1 shows a shoot which is evenly illuminated.
Fig. 4.2 shows how the same shoot grows when light shines from one side.

cells C

Fig. 4.1 Fig. 4.2
(i) On Fig. 4.2, draw an arrow to show the direction of the light shining on the shoot. [1]
(ii) The response by the shoot in Fig. 4.2 is shown by most plants.

Describe the advantage of this response.

(iii) Describe how cells C are different in Fig. 4.1 compared with Fig. 4.2.

(iv) Describe the role of the hormone auxin in the response of the shoot shown in Fig. 4.2.
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(c) The hormone adrenaline is secreted in humans. Table 4.1 shows some statements about
adrenaline.

In Table 4.1 place a tick (v') to show two correct statements about adrenaline.

© UCLES 2020

Table 4.1

statement about adrenaline

tick (v) if correct

causes pupils of the eye to get smaller

increases the blood glucose concentration

increases the pulse rate

less is secreted when a person is scared

slows the rate of breathing

0653/41/M/J/20

[2]

[Total: 9]
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5 (a) lIronis a transition element.

State one property of iron that is common to all transition elements but not to other metals.

iron
atom

Fig. 5.1

(i) Explain why a high temperature is needed to melt solid iron.

(ii) Steel is an alloy of iron. It contains iron atoms and smaller carbon atoms.

Complete Fig. 5.2 to show the arrangement of atoms in solid steel.

iron
atom

Fig. 5.2
[1]
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(c) Iron is extracted from iron oxide in the blast furnace.
(i) The word equation for one of the reactions in the blast furnace is shown.
iron oxide + carbon monoxide — iron + carbon dioxide

State why this is a redox reaction.

(ii) Iron(III) oxide contains iron(IIl) ions, Fe3*, and oxide ions, 0%~

Deduce the formula of iron(III) oxide.

(iii) Magnesium can be extracted from magnesium oxide by electrolysis.

Explain why magnesium cannot be extracted from magnesium oxide in a blast furnace.

[Total: 9]
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6 Naphthalene is a solid that melts at 80 °C to form a liquid.

(@) Some solid naphthalene is heated until it has all melted. The liquid is then allowed to cool
slowly.

The temperature is measured every minute as the liquid cools and becomes solid again.

Fig. 6.1 shows a graph of the results.

90

\

\
85 7+
80 ™ =

temperature/°C B> <

75
70
65

012 3 456 7 8 910 11213 1415 16 17

time /min
Fig. 6.1

On Fig. 6.1, draw an X to show a part of the graph at which all of the naphthalene is liquid. [1]

© UCLES 2020 0653/41/M/J/20
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(b) Fig. 6.2 shows a test-tube with liquid naphthalene at its melting point.

Fig. 6.3 shows the same test-tube with the same mass of naphthalene when it has all turned

solid.
~N s
liquid solid
naphthalene __ | naphthalene
N
Fig. 6.2 Fig. 6.3

(i) Suggest how the distances between the molecules in liquid naphthalene and in solid
naphthalene compare.

Give a reason for your answer.

..................................................................................................................................... [2]
(ii) Suggest how the motions of the molecules in liquid naphthalene and in solid naphthalene

compare.

Give a reason for your answer.

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

(c) The solid naphthalene cools very slowly, as the vibrations of the large molecules do not
conduct thermal energy well and there are no mobile electrons.

Predict whether solid naphthalene will be a good or poor conductor of electricity.

Give a reason for your answer.

[Total: 6]
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7 (a) The substrates and products of three digestive enzymes are shown in Table 7.1.

Complete Table 7.1.

Table 7.1
substrate digestive enzyme product
amylase sugars
fat
..................................................................... and fatty acids
protein protease
[3]

e ettt e ettt e eeeeeeeeeeeeaeeeeeeeeeeeeeaaae—eeeeeeeeeaaaanaatteeeeeeeeaaanheteteeeeeeeaaannteeeeeeeeeaaannnnaeeeeann
2 e eeee e eeeeeeeeeeeeeaE—eeteeeeeeeaaaseeeeeeeeeeeaaanaheteeeeeeeeaaannteeeeeeeeeeaaannreeeeeeeeaaans
[2]
(c) Fig. 7.1 shows a graph of activity against temperature for two enzymes, A and B.
A
HHHHHH HHHHHH
enzyme A enzyme B
il -\‘
\
enzyme / \
activity / \ \
4 /
\
/ | /
M /
\
1Y 4 \
4‘ l'}l
0 20 40 60 80 100 120

temperature/°C
Fig. 7.1

(i) Identify the temperature of maximum activity of enzyme B.
temperature =........ccccccciiiiiiii °C [1]
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(ii) The enzyme activity of both enzymes is the same at 47 °C.

The temperature is increased to 50 °C.

State and explain the effects of this temperature increase on the activity of enzyme A.

..................................................................................................................................... [3]
(iii) Amylase is a digestive enzyme secreted in parts of the alimentary canal.

Suggest which enzyme, A or B, is amylase. Give a reason for your answer.

ENZYME oo

== =T o] o PSS

[Total: 10]
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8 (a) When dilute sulfuric acid is electrolysed, hydrogen forms at the cathode.

(i) Describe, in terms of electrons, what happens to one hydrogen ion at the cathode.

..................................................................................................................................... [2]
(ii) State the test for hydrogen gas and give the positive result.
L5 SR
=210 ] | PP P PP PPPPPPPRPN
[2]
(iii) Name the product at the anode.
..................................................................................................................................... [1]
(b) Magnesium reacts with dilute sulfuric acid to produce magnesium sulfate.
Explain why the rate of this reaction increases when the temperature of the acid is higher.
Use ideas about particles in your answer.
............................................................................................................................................. [2]

[Total: 8]
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9 Fig. 9.1 shows a microwave oven connected to a mains electricity supply.

p—— 2

O
J
—

food turntable

Fig. 9.1
When the door is closed, the oven can be switched on and the food gets hot.
(a) State the main useful energy transfer that results in the food getting hot.
..................................................... =T (0 )V R -1 o = ¢ \Y/
(b) Microwave radiation is generated inside the oven and absorbed by the food.
The microwave radiation has a frequency of 2.45 x 10°Hz.
The speed of microwave radiation is 3.00 x 108m/s.

Calculate the wavelength of the microwaves.

wavelength = ...

GradeMax

[2]
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(c) When the oven is switched on, the food is rotated on a turntable turned by an electric motor.
This ensures the food is heated completely.

All the circuit components of the microwave oven are connected in parallel. These components
are the microwave generator, the turntable motor and a lamp.

(i) The microwave oven has two switches.
* the main switch operates all the components,
* the other switch operates only the microwave generator and turntable motor.

On Fig. 9.2 complete the circuit diagram for the microwave oven, including the symbol
for the mains electricity supply (a.c. power supply), the second switch and the lamp.

microwave
] generator

(W)
N

Fig. 9.2
[3]
(ii) The current in each of the three components is shown.

lamp 0.1A microwave generator 2.5A turntable motor 0.2A

Calculate the current supplied from the mains supply.

CUMTENE = e A [1]

© UCLES 2020 0653/41/M/J/20
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(iii) The mains electricity supply is 230V.
Calculate the power used by the microwave generator.

State the unit of your answer.

[Total: 11]

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.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

© UCLES 2020 0653/41/M/J/20



GradeMax

y/Jun - Paper 41 - QP - Cambridge

Combined_Science - 2020 - Ma

20

"(-d"y1) ainssaid pue ainjesadwa} wWool je wp g Sl Seb Aue Jo 8jow duo JO BWN|OA 8Y |

- - - - - - - - - - - 8€¢ 354 [4%4 -
wnipuaIme| wnijagou winiAs[apuaWw wniwuay wniuigjsule wniuloyijes [WLITENTET] wnuno wnipuawe wniuoynid wniunydau wniuein wniuoejoud wnLoy} wniuoe
I ON PN w4 s3 10 1g wo wy nd dN N ed yl v splounoe
€0l 2oL L0 00l 66 86 16 96 S6 76 €6 6 16 06 68
S/L €Ll 691 191 9l €91 651 151 Zst 0st - vl (44" ol 6€lL
wnyayn| wnigapk wninyy wnigle wnjwjoy wnisoidsAp wnicJa} wniuijopef wnidoina wnuewes wniyyewold wnjwApoau wniwApoaseld wnuad wnueyjue|
n7 aA wl 13 OH Aa qlL PO n3 ws wd PN id 90 e sploueyjue|
LL 0L 69 89 19 99 59 9 €9 29 19 09 69 8G 1S
WINLIOWLIBAI| wniAoJal wniluiadod wniuabjusol wnppejswlep wnuauyaw wnissey wnuyoq wnibloqesas wniugnp wnipiopayns wnipels wniouely
A 14 uo 6y sd N SH ug b6s ad rd sooupe | BY E|
9Ll il 47 135 oLl 601 801 0L 90k SoL 0L €0L—68 88 18
- - - 602 102 0Z 102 161 S6L 261 061 981 8L 18l 8.1 A% eel
uopel aunejse wniuojod yinwsiq pes| wnijieyy Ainosew plo6 wnueld wniput wniwso wniuayl uaysbuny wnjejue} wniuyey wnueq wniseeo
uy W od Id ad 11 BH ny id I SO od M el iH sploueyue| ed sO
98 S8 78 €8 8 18 08 61 8L 1L 9. S/ 175 €L ZL L/=1S 95 Ss
Lel pxd’ 8cl [44% 6LL S 47 801 901 €0l L0 - 96 €6 16 68 88 S8
uouax aulpol wnunjia} Auownue uny wniput wnjwped JOAlIS wnipe|ed wnipoys wniuayyni wnpeuyos} wnuapgAjow wniqgoiu wnjuoo.iz wnupk wniuons wnipigni
ax I al as us ul PO By Pd ud ny el ON aN 1z A IS qd
12°] €9 Zs 1S 0S 6% 14 JA4 9 14 144 194 [44 (44 (0)4 6¢ 8¢ 1€
78 08 6. 7 €L 0L <9 79 69 69 99 fefe] 2s 1S 14 Sy o 6¢
uoydAsy aulwolq wnjus|es olussie wniuewusBb wnijeb ouiz Jaddoo (BRI J|eqod uoul asauebuew wniwouyd wnipeueA wniuey wnipuess wniojes wnissejod
M 14 oS svY 99 529) uz no IN 00 = Un 10 N 1L oS eD A
9¢ S€ 123 €e [4% 1€ 0¢ 62 8¢ 1z 92 14 124 €T [44 (%4 0C 6l
(014 g'6e [4% L€ 8¢ 12 14 €C
uob.e auuoyo anyns snioydsoyd uool|Is wnuwnie wnisaubew wnipos
e\ 10 S d IS v BN EN
8l L 9l Sl 145 el 1% 1%
0c 6l 9l vl cl L SSEeW Olwoje aAle|al 6 /
uosu auuonyy uabAxo uabouyu uogied uoJoq aweu wnijjAiag winiyy
aN E| 0 N 0 g loqwiAs olwoje og n
ol 6 8 JA 9 S Jsquunu olwoje 14 €
14 3
wnijay uaboipAy >0x
oH H
4 L
A VAN I\ AN A\ 1] Il |
dnolg

SjuawWa|g JO d|qeL dIpoLdd YL

0653/41/M/J/20

© UCLES 2020



