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1 (a) Fig. 1.1 shows the parts of an insect-pollinated flower.

Fig. 1.1

(i) State the letter in Fig. 1.1 that identifies the:

part where fertilisation occurs. ................cccc,

[2]
(ii) State the two letters in Fig. 1.1 that identify the parts of the stamen.

............................................ anNd s [1]
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(b) Table 1.1 shows some information about the germination of seeds from different plants.

Table 1.1
temperatu_re range for number of days seeds take
plant seed germination .
o to germinate
/°C
bean 16 — 30 6-8
lettuce 2-21 3-5
onion 10-35 6-8
pea 4-24 6-8
pumpkin 21-32 4-6
(i) State the minimum number of days it takes for all of the seeds in Table 1.1 to germinate.
..................................................................................................................................... [1]
(ii) All the seeds are planted at a temperature of 18 °C.
After 10 days one type of plant seed did not germinate.
Use Table 1.1 to identify the type of plant seed that did not germinate.
Give a reason for your answer.
PlaNt SEEA ...
[=F= 7o ] o [N R RS PPRPRPPP
[2]
(iii) A suitable temperature is one environmental condition required for germination.
State one other environmental condition required for germination.
..................................................................................................................................... [1]
(c) When seeds germinate, the roots show gravitropism.
Complete the sentence to define gravitropism.
Gravitropism is a response in which plants grow towards or away from ............cccccceeinnnn. .
[1]
[Total: 8]
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2 Astudent measures the melting point of some salty water and some pure water.

The results are shown in Table 2.1.

Table 2.1
melting point
/°C
salty water -5
pure water 0

(@) (i) State the name of one piece of apparatus that is used to measure temperature.

(ii) State whether melting is a chemical change or a physical change.

Give a reason for your answer.

(iii) The student also measures the boiling point of the two liquids.
State whether melting and boiling are endothermic or exothermic changes.
L= T T

DI NG e
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(b) Salty water contains salt dissolved in water.
State the method used to obtain pure water from salty water.
Explain your answer.

L4111 810 Lo R

(c) Pure water exists as a solid, as a liquid or as water vapour (a gas).

Complete Table 2.2 to describe the structure of solid water, liquid water and water vapour.

Table 2.2
arrgigiecrfent particle separation Fr):\igf[ii(c:)lr(1e
solid water close together
liquid water moving around
water vapour random

[3]

(d) (i) Saltis a compound that is formed when atoms of sodium lose electrons and atoms of
chlorine gain electrons.

State the name of the type of chemical bonding in sodium chloride.

(ii) Water is a compound that is formed when hydrogen and oxygen, both non-metals, share
electrons.

State the type of chemical bonding in water.

[Total: 10]
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3  Fig. 3.1 shows a group of people keeping warm by a campfire and playing musical instruments.

Fig. 3.1

(a) State the process that causes the hot smoke to move upwards from the fire.

............................................................................................................................................. [1]
(b) A kettle filled with water is heated on the fire until it boils.
State the temperature of pure water when it is boiling.
temperature .........ccccvvvvviiviiiiiiiiiininns °C [1]
(c) The air around the people is very cold.
(i) State the process by which energy from the fire warms the people.
..................................................................................................................................... [1]
(ii) State the part of the electromagnetic spectrum that transfers this energy.
..................................................................................................................................... [1]

© UCLES 2023 0653/31/M/J/23



GradeMax
Combined_Science - 2023 - May/Jun - Paper 31 - QP - Cambridge

(d) The people play musical instruments.

Table 3.1 shows the frequency ranges of the instruments they play.

Table 3.1
instrument frequency range
/Hz
clarinet 164 — 1567
flute 261 — 3349
French horn 110 — 880
guitar 82 - 880
trombone 85 —-493
trumpet 164 — 987
violin 196 — 3136

(i) Identify the instrument that can produce:

the note with the lowest pitch

the widest range of freQUENCIES. ..........uviiiiiiii e

[2]
(ii) A batflies past the campfire. The hearing range of the bat is from 2kHz to 110kHz.
State which two musical instruments can be heard by the bat.
............................................................. ANA e 1]

(e) A person at the campfire makes a mobile phone (cell phone) call.

State the part of the electromagnetic spectrum used to transmit the call using a mobile phone.

[Total: 8]
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4 (a) Fig. 4.1 shows a model of the human gas exchange system.

Fig. 4.1

Draw a label line and the letter D to identify the diaphragm on Fig. 4.1. [1]
(b) A student investigates the composition of expired air.

The student blows expired air into a test-tube containing limewater. The limewater turns
cloudy.

State the name of the gas that turns the limewater cloudy.

(c) The gas exchange system is required for aerobic respiration.

State the word equation for aerobic respiration.

© UCLES 2023 0653/31/M/J/23
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(d) The gas taken in by the lungs is transported around the body by the circulatory system.

(i) Complete the sentences about the circulatory system.

Use words from the list.
Each word or phrase may be used once, more than once or not at all.
artery capillary platelets
red blood cells white blood cells vein

Blood is transported from the lungs to the heartinthepulmonary ............................... .

The blood then leaves the heart in the main ..........ccooooiiiii i called the

aorta.

Oxygen from the lungs is transported inthe ........ccccccoiiiii of the blood.
[3]

(ii) State two ways the structure of a capillary is different from a vein.

© UCLES 2023
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5 (a) Ethane, C,Hg, is an alkane. It is one of the saturated hydrocarbons present in refinery gas
obtained from petroleum, as shown in Fig. 5.1.

— refinery gas
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petroleum —»

<

Fig. 5.1

(i) State one use of refinery gas.

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

(ii) Explain what is meant by hydrocarbon and saturated.
RYArOCAMDION ...t
SATUMALEA ..o
[2]

© UCLES 2023 0653/31/M/J/23
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(b) Ethene, C,H,, is an unsaturated hydrocarbon.

(i) State the process that produces unsaturated hydrocarbons from petroleum fractions.

..................................................................................................................................... [1]
(ii) Describe the change in colour of aqueous bromine when it is added to ethene.
from ..o B0 [1]
(iii) Complete the balanced equation for the complete combustion of ethene.
CH, +...0, > ...CO, + ....H,0
[2]
(iv) State the name of the substance that is formed when many ethene monomer units join
together.
..................................................................................................................................... [1]
[Total: 8]
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6 Figure 6.1 shows a moving conveyor belt carrying a box from the ground up to an aircraft. The box
weighs 500 N.
NOT TO
SCALE
0.20m/s
moving

conveyor belt 2m

Fig. 6.1

(@) (i) On Fig. 6.1, draw a force arrow to show the weight of the box. The arrow must be in
contact with the box. [1]

(ii) Complete the sentence.

The weight of the box is due to the .........covvvviiiiiiiiiiiiiiiee force acting on the
box. [1]

(b) The conveyor belt carries the box at 0.20m/s from the ground to the top in 25s.

Calculate the length of the conveyor belt from the ground to the top.

(c) An electric motor drives the conveyor belt. Complete the sentences to describe the useful
energy transfers.

The energy input to move the conveyor beltis ...........cccccoviiiiiiiins energy.

This is transferred to .........ccccceeiiiiiiiiie energy of the moving conveyor belt and the
box.

When the box stops at the top, ithas gained ..o, energy.

[3]

© UCLES 2023 0653/31/M/J/23
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(d) The conveyor belt stops for a short time when the box is only half-way to the top. The box
stays at rest on the conveyor belt.

Explain in terms of the forces acting on the box, why the box stays at rest.

............................................................................................................................................. [1]
(e) When the box reaches the top, the box is stationary in the aircraft.

As a result of the work done, the box gains a total of 2.5kJ of energy.

The total energy input to the electric motor doing this work is 90 kJ.

Explain the difference between these figures.

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

[Total: 9]
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7 (a) The leaves of some plants have green and white areas. Only the green areas of the leaf
contain chlorophyll.

Fig. 7.1 shows a green and white leaf.

white

green

Fig. 7.1
Glucose from photosynthesis is stored as starch where it is made.
The leaf in Fig. 7.1 is tested for the presence of starch using iodine solution.

Fig. 7.2 shows some possible results.

blue-black % yellow-brown white
green green blue-black blue-black
P Q R S
Fig. 7.2

(i) Identify the letter of the correct result of the starch test in Fig. 7.2.
Give a reason for your answer.
=1 (=]

1S 2= 10
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(b) Transpiration involves the loss of water from leaves.

Tick (V) two correct statements about transpiration.

Water evaporates from the surface of mesophyll cells.

Water evaporates from the surface of cortex cells.

Water evaporates from the surface of stomata.

Water vapour diffuses through mesophyll cells.

Water vapour diffuses through cortex cells.

Water vapour diffuses through stomata.

[2]

(c) The information in Fig. 7.3 describes some feeding relationships of living organisms in a
habitat.

* caterpillars eat flowers
* owls eat snakes
* frogs eat caterpillars

*  snakes eat frogs

Fig. 7.3

(i) Draw a food chain using all the living organisms in Fig. 7.3.

..................................................................................................................................... [2]
(ii) Identify the tertiary consumer in Fig. 7.3.
..................................................................................................................................... [1]
(d) Two characteristics of living organisms are nutrition and respiration.

State two other characteristics of living organisms.
SRRSO
2 et hee e eaee e et eeeeheeeeteee ettt e eteeeeteeeaeeeeaneeeanteeeaneeeaaneeeeaneeeaanneeas
[2]
[Total: 10]
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8  Copper(Il) sulfate, CuSO,, can be made by reacting copper(II) oxide, CuO, with a dilute acid.

(@) (i) Complete the word equation for the formation of copper(II) sulfate from copper(II) oxide.

copper(II) b e N copper(Il)

oxide acid sulfate

[1]

(ii) State two ways of increasing the rate of this reaction.

(b) (i) State the colour observed in the flame test of copper(Il) ions, Cu?*.

(ii) State the test for sulfate ions and the observation for a positive result.

L=

(0] 0 1SX=T V7= 14 (0] RO

(c) Copper atoms can have different numbers of neutrons.

One atom of copper is represented as shown.
) C u
29
Deduce the number of electrons and neutrons in this atom.

BB O I ON S oo

DBU O S oot e

[Total: 8]
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9 Fig. 9.1 shows a student using a laptop computer. There is a lamp beside the student.

Fig. 9.1

(@) The student sees the light from the lamp reflected in the computer screen.
Fig. 9.2 is a diagram of the student, lamp and computer from the same viewpoint as Fig. 9.1.

computer
( screen

\\\ I I/
eye ~ lamp

Fig. 9.2
On Fig. 9.2,

*  Draw a ray from the lamp to the screen and the reflected ray to the student’s eye.
*  Draw and label the normal at the point of reflection.
*  The ray you draw should follow the law of reflection at the screen.

[3]

(b) The lamp is connected to the laptop computer by a cable with a switch. This supplies power
to the lamp circuit at 5.0 V.
The total resistance of the lamp circuit is 250 Q.

(i) Calculate the current in the lamp circuit. Include the unit in your answer.

current = .o, unit ... [3]
© UCLES 2023 0653/31/M/J/23
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(ii) The lamp circuit consists of a 70Q resistor and an LED (light-emitting diode) in series
with the power supply.

Calculate the resistance of the LED.

resistanCe = ..., Q [2]

(c) Use information from (b) to complete the circuit diagram for the lamp circuit. Draw the correct
circuit symbols on Fig. 9.3.

© power supply
0

[2]

[Total: 10]

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 Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

© UCLES 2023 0653/31/M/J/23



GradeMax

y/Jun - Paper 31 - QP - Cambridge

Combined_Science - 2023 - 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

0653/31/M/J/23

© UCLES 2023



