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1  Flowers are the reproductive organs of plants.

Fig. 1.1 shows a section through a flower.

&

Fig. 1.1
(@) (i) On Fig. 1.1, draw a line from each box to show the position of an anther and a petal. [2]

(ii) State one function of an anther and one of a petal.
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(2]
(b) Flowers produce seeds.
Seeds need a suitable temperature to germinate.
State two other conditions that affect germination.
................................................................... AN e [2]

(c) Reproduction can be asexual or sexual.

Describe an investigation and the result of the investigation that shows that seeds are
produced by sexual reproduction.
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2 Sodium reacts with oxygen to produce sodium oxide.
The equation for the reaction is
4Na + O, =——> 2Na,0O
[A: O, 16; Na, 23]

(@) (i) Calculate the relative molecular mass of sodium oxide.

relative molecular mass = .......cccccoeeeiiiii [1]
(ii) Complete the following sentences.

92g of sodium reacts with ................ g of oxygen and produces ................ g of
sodium oxide.

4.69 of sodium produces ................ g of sodium oxide. [3]
(b) Sodium oxide dissolves in water.
A solution of sodium oxide turns Universal Indicator purple.
Suggest the pH of the SOIULION. ... [1]
(c) State the type of bonding in sodium oxide and give a reason for your answer.
type of bonding

125 150
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3  Apartly completed circuit containing a lamp is shown in Fig. 3.1.

Fig. 3.1

(@) Complete the circuit in Fig. 3.1 to show the symbol for an ammeter and the symbol for a
voltmeter, connected so that the resistance of the lamp may be calculated. [2]

(b) (i) State the current and the potential difference shown on the meters in Fig. 3.2.

Fig. 3.2
(o]0 g (=] 01 =T

potential difference = .......ccceeveiiiiiii

(i) Use your answers to (b)(i) to calculate the resistance of the lamp.
State the unit.

resistance = .........ccocc . unit .......... [3]
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4 Specialised cells carry out different processes in living organisms.

On Fig. 4.1, draw a straight line from each process to the cell where the process takes place.

processes specialised cells

removal of urea from the blood

kidney cell

production of glycogen

liver cell

breakdown of alcohol

mesophyll cell

light energy transferred to
chemical energy

root hair cell

absorption of ions

removal of excess water

Fig. 4.1
(6]
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5 W, X, Y and Z are elements in the Periodic Table.
The atomic structures of an isotope of each of these elements are shown in Table 5.1.

The letters are not the chemical symbols of the elements.

Table 5.1
number of number of electronic
protons neutrons structure
24\ 12 2,8,2
28X 14 14
34y 18 2,8,6
377 17 20
(@) Complete Table 5.1. [4]

(b) Choose letters from Table 5.1 to complete the statements below.
Each letter may be used once, more than once or not at all.
(i) The elementthatis ametalis ........cccccoriiniiiiiiii e, . [1]
(ii) The element that forms an ion with @ =1 charge is .........cocciiiiiii i .11
(iii) The element that forms a covalent bond when one atom of the element combines with

two atoms of fluorine is ........cccvviiiiiiiii . [1]
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6 Methane and ethane are the first two members of a homologous series.

(@) (i) State the name of the homologous series to which they belong.

(iii) State how the melting point of this homologous series changes as the relative molecular
mass increases.

....................................................................................................................................... [1]
(b) Methane burns in excess oxygen to release energy.
(i) State the name given to reactions that release energy.
....................................................................................................................................... [1]
(ii) Name the products of the reaction when methane burns in excess oxygen.
............................................................... and ... 2]
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7  Vernier calipers are used to measure lengths.

Calipers are used to measure the external diameter of the boiling tube as shown in Fig. 7.1.

( 0 10 20 30 40 MM
Lot b b b b |
LTTTTETTTT
0 5 10
0.1mm
boiling tube
Fig. 7.1
(a) The glass boiling tube has an internal diameter of 24 mm.
(i) Determine the external diameter d of the boiling tube.
= mm [1]
(i) Calculate the thickness t of the glass wall of the boiling tube.
b= mm [2]

© UCLES 2018 5129/22/M/J/18
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(b) A measuring cylinder contains water as shown in Fig. 7.2. The boiling tube is then placed in

the measuring cylinder as shown in Fig. 7.3.
cm?
275—]

(o] ~al
[y

ANNRSEN

225—]

200—

Fig. 7.2

cm3
275—]

250

225—]

200

Fig. 7.3

(i) Determine the volume V of glass used to make the boiling tube.

(ii) The mass of the boiling tube is 33.5g.

Calculate the density D of the glass used to make the boiling tube.
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8 (a) Allcellsin the body carry out aerobic respiration.
Write the word equation for aerobic respiration.
....................... F oo, | — i i, [2]
(b) Respiration releases energy.

Fig. 8.1 shows the daily average energy requirements of different age groups of males and

females.
Key
males females

17500

15000

average 12500
energy

requirement/

kJ d

PEra&y 40000

7500

5000

2500

0

age 5 age 11 age 17 adult-active adult-very active
age groups
Fig. 8.1

(i) State the average energy requirement of a 5 year old female.
......................................... kJ per day [1]

(ii) Identify the type of person who has an average daily energy requirement of 12000kJ per
day.

© UCLES 2018 5129/22/M/J/18
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(iii) Calculate the difference between the daily energy requirements of an 11 year old female
and a 17 year old female.

......................................... kd per day [1]

(iv) State two conclusions that can be drawn from the information given in Fig. 8.1.

© UCLES 2018 5129/22/M/J/18 [Turn over
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9 The inside of an electrical plug is shown in Fig. 9.1.

A/fé@\

N
]
@

5

/]

Fig. 9.1

(a) State the name of lead A.

(b) B is the live lead.

Explain the function of the live lead.

(c) (i) When plugged into a socket, the plug supplies mains electricity at 230V to a hairdryer.
The power produced in the hairdryer is 700 W.

Calculate the current I in the fuse.

(ii) Draw a circle around the value of a suitable fuse rating for the fuse in (c)(i).

3A 5A 3V 5V 3Q 5Q
(1]
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10 State three problems caused by the excessive consumption of alcohol over a period of several

11

years.

Iron is extracted from iron ore in a blast furnace.
(a) State the name of an ore of iIroN. ......coooeeiiiiiiiei i, [1]

(b) Iron ore, limestone (calcium carbonate) and carbon are added at the top of the blast furnace

and hot air is passed in at the bottom.

Complete the sentences about the reactions that take place in the blast furnace.

At the bottom of the blast furnace the carbon is .........cccoooiiiiiiiiiiiiiiiis to form
carbon dioxide.

Carbon dioxide reacts with more carbon to form a gas called ...........cccoooieeiiiiiiiiiiiicee .
ThiS gas ..ccooviiiiieieee e the iron ore to iron.

The calcium carbonate decomposes to form calcium oxide, which reacts with the

................................................ impurities in the ore 1o form ..........cccooiin

(3]
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12 Fig. 12.1 shows a plane mirror A, a lens B and a glass block C.

-

A B Cc

Fig. 12.1
Some of the objects in Fig. 12.1 are placed in the path of parallel rays of light.
The objects are hidden behind screens. Each screen covers one object only.

State the letters of the hidden objects A, B or C, that give rise to the ray diagrams shown in
Fig. 12.2.

Fig. 12.2
(4]
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13 Fig. 13.1 shows a section through the heart.

v)((g/( __________________

Fig. 13.1
(a) Complete the labels on Fig. 13.1 by using words from the following list.
aorta atrium capillary muscular wall

pulmonary artery pulmonary vein vena cava ventricle

(4]

(b) Describe and explain what happens to the valve labelled in Fig. 13.1 when the heart muscle
relaxes.
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14 Hydrogen and chlorine react together to form hydrogen chloride, a covalent compound.

(a) Complete Fig. 14.1 to show the outer electrons in a molecule of hydrogen chloride.

Fig. 14.1
(2]
(b) Hydrogen chloride dissolves in water to produce hydrochloric acid.
Hydrochloric acid reacts with copper oxide.
Complete the equation for this reaction.
CuO + ..o HC| =—— ... +H,0
[1]
(c) Explain why hydrochloric acid does not react with copper metal.
............................................................................................................................................... [1]

© UCLES 2018 5129/22/M/J/18
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Question 15 begins over the page.
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15 A stopwatch measures the time taken by a piece of modelling clay to fall through oil as shown in
Fig. 15.1.

modelling clay 4.

oil

Fig. 15.1

(a) The experiment is repeated using the same oil at a higher temperature.

State a physical property of oil that varies with temperature.

© UCLES 2018 5129/22/M/J/18
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(b) The freezing point of the oil is =11 °C.

As the temperature increases, the time taken for the modelling clay to fall through oil
decreases.

On Fig. 15.2, sketch a graph to show the relationship between the temperature of the oil and
the time taken for the clay to fall through the oil.

Label the axes on the graph.

\J

0
Fig. 15.2
(3]
(c) In one experiment, modelling clay of weight 0.6 N falls a distance of 0.4 m through the oil in a
time of 8.0s.
Calculate the work done by gravity W as the modelling clay falls this distance.
W= J[2]
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16 Fig. 16.1 shows a healthy plant and the same plant a few days later. The plant has wilted.

healthy plant wilted plant

Fig. 16.1

(@) Suggest one environmental cause of this wilting.

© UCLES 2018 5129/22/M/J/18
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17 Fig. 17.1 shows representations of elements, compounds and mixtures.

State the letter that represents

o
o o°
o 00

o O

Fig. 17.1

an element in Group VIl of the Periodic Table,  ...................

an ionic compound,
a metallic element,

a mixture of two elements.

© UCLES 2018
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18 An electric field exerts a force of 4.7 x 107" N on a stationary alpha-particle.
The alpha-particle accelerates with an initial acceleration of 7.08 x 10'2m/s?.

(a) Calculate the mass m of the alpha-particle.

(b) (i) An alpha-particle has a positive charge of 3.2 x 10~1°C.

Calculate the charge on one proton.

© UCLES 2018 5129/22/M/J/18
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