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2
1 Astudent attaches identical springs to each end of a trolley.
The other ends of each spring are attached to fixed points.
He moves the trolley to the left. Spring A is compressed. Spring B is extended.
He then releases the trolley.
He observes the trolley as it moves to the right and then back to the left.

Fig. 1.1 shows the position of the trolley at times t=0s, t=0.20s and t=0.25s.

fixed fixed
point trolley point

spring A spring B

@)

spring A spring B
|— B YN A N A A A N A A A A AN A A A AV AN AN A

1=0.20s

spring A spring B

t=0.25s
Fig. 1.1

(a) Use ideas about forces to explain why the trolley moves to the right and then back to the left.
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(b) The student puts a load on top of the trolley as shown in Fig. 1.2.

load -

@)

He repeats the experiment.

(i) State and explain how the load affects the movement of the trolley between the springs.

..................................................................................................................................... [2]
(ii) The initial acceleration of the trolley and its load is 15m/s?.
The force needed to produce this acceleration is 27 N.
Calculate the total mass of the trolley and its load.
totalmass = ..........ccooeiiiinl kg [2]

[Total: 7]
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2 The apparatus used to distil an aqueous solution of ethanol is shown in Fig. 2.1.

thermometer

cold water out

/4

fractionating
column

/4

glass cold water in
beads

ethanol—— "=

ethanol solution

Fig. 2.1
(@) (i) On Fig. 2.1, name the piece of apparatus labelled Q. 1]

(ii) Suggest why cold water enters the bottom of apparatus Q rather than the top.

(iii) Use one letter A, B, C or D shown on Fig. 2.1 to identify where all the ethanol molecules
are furthest apart and moving in rapid random motion.

(b) Perfumes are made by dissolving solids in ethanol.

State the name given to liquids in which solids dissolve.
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(c) Draw the structure of ethanol.

[1]

[Total: 5]

3 Use words from the list to complete the sentences about plants and water.

Each word may be used once, more than once, or not at all.

ions large phloem photosynthesis

respire small transpiration vitamins

wilt xylem

Root hair cells are adapted for absorbing water as they have a ..........cccooooiiiiiii e,
surface area.
The root hair cell also absorbs ........coooeeeiiiiiiiiiiiis .
Water is transported up the stem of a plantinthe ...........ccoo s tissue.
Water is lost from the plant by the process of ..o :

When a plant loses more water than it absorbs it will ...............cccooei . :
[3]
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The apparatus used to investigate the elastic deformation of a test material is shown in Fig. 4.1.

M

test material

stand \

mass

—
Fig. 4.1

(a) Describe an experimental procedure for this investigation.

(b) The test material behaves elastically.

State what happens to the test material when the mass is removed.

[Total: 4]
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5  An atom of fluorine is represented by '§F.
The numbers 19 and 9 provide information about the structure of this fluorine atom.

(@) (i) Complete the following sentences.

The number 19isthe ... number of fluorine.
The number 9isthe ... number of fluorine.
[1]
(ii) Complete Fig. 5.1 to show the electronic structure of a fluorine atom.
Fig. 5.1
(1]
(iii) Fluorine is a non-metal.
State how this can be deduced from the symbol 18F and its electronic structure.
..................................................................................................................................... [2]
(b) Fluorine reacts violently with magnesium to produce a white solid.
(i) Name the white solid.
..................................................................................................................................... [1]
(i) State the type of bonding present in this solid.
..................................................................................................................................... [1]

[Total: 6]
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Fig. 6.1 shows a food web found in Africa.

leopard

seed-eating bird

Fig. 6.1

(a) Explain what the arrow means in the following relationship from the food web.

baboon leopard

............................................................................................................................................. [1]
(b) State the number of different herbivore and carnivore species in this food web.
number of herbivore SPecCies ........ccccceveiiiiiiiiiiiiiieee e
number of Carnivore SPECIES .........cccuevveeeeeeriiiiiiiiieeee e
(2]
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(c) All the baboons in the food web die from a disease.

Suggest why this may cause the population of impala to:

INCIEASE ...eeeeeeeeeeeeeeeeeeeeeeaen

(d) Two food chains, A and B, from the food web are shown in Fig. 6.2:

A grass ———p |ocust

—— scorpion ——» baboon ——{ leopard

B grass

—— impala —— leopard

Fig. 6.2

Explain why the short food chain in B is better for the leopard than the long food chain in A.

© UCLES 2019
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7  Asolar tower is used to produce electricity.

Air flows through a generator and rises up a tower as shown in Fig. 7.1.

hY /A
/tower

generator

solar radiation
/' I/

171y

I
I
il

air flow

_J/N\& Yoy y

j— ——————

Fig. 7.1
(a) Explain why air at point A moves to point B.

(b) The top surface above point A is painted black.

Explain how this increases the production of electricity.

[Total: 5]
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8 A hydroxide of metal M reacts with dilute sulfuric acid to produce an aqueous solution of
metal sulfate, M,(SO,),.

The equation for the reaction is shown.

2M(OH), + 3H,SO, >  M,(SO,), + 6H,0

(@) The formula of the sulfate ion is SO,%".
Draw a circle around the formula of the ion of metal M.

M+ M2+ M3+ M4+
[1]

(b) The relative molecular mass of the metal hydroxide, M(OH), is 78.
[A: O, 16; S, 32; H, 1]

(i) Calculate the relative atomic mass of metal M.

relative atomic mass = ... [1]
(ii) Complete the following sentences.
156 g of the metal hydroxide M(OH), produces ..................... g of water.

0.789 of the metal hydroxide M(OH), produces ..................... g of water.
(2]

(c) (i) When universal indicator is added to dilute sulfuric acid the indicator turns red.
Suggest the pH of the dilute sulfuric acid. ...........eoeveeeiiiiiie e [1]

(ii) State the type of reaction that occurs when the metal hydroxide reacts with dilute
sulfuric acid.

[Total: 6]
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9 Ateacher attaches a container of dry sand to one end of a piece of string.
She ties the other end of the string to a stand so that the container swings from side to side.
She makes a small hole in the container to allow the sand to flow out slowly.

The sand flows out on to a track which moves at a constant speed under the container. The sand
grains make a wave, as shown in Fig. 9.1.

string

container of sand

grains of sand
track

Fig. 9.1 (not to scale)
The teacher says that this is an example of wave motion.
(a) State the type of wave shown in Fig. 9.1. Explain your answer.
TYPE OF WAVE ..ottt e e e e e e e e e e e e e e e e e e e e e e e e e e r e e e e e s

EXPIANATION e e e e e e et e e e e e e e nar e e e e e e e e aaaa

(2]
(b) The distance between A and B on Fig. 9.1 is 15.0cm.
(i) Use Fig. 9.1 to determine the number of complete waves between A and B.
number of complete Waves = ... [1]
(ii) Determine the wavelength of the wave.
wavelength = ... cm [1]

© UCLES 2019 5129/22/0/N/19
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(c) The container of sand produces waves with a frequency of 0.80 Hz.

Use your answer to b(ii) to calculate the speed of movement of the track.

[Total: 6]
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10 (a) State how the structure of an artery differs from the structure of a vein in:

The ThICKNESS OFf TNE WAIl ... ettt e e et e e et e e e e e e renaeees

(3]
(b) Describe two possible causes of coronary heart disease.
1 PRSPPI
2 ettt eeeeeeeeeeeeiseeeeeeeeeeeeeasseeeeeeeeeeaaaaseteeeeeeeeaaaaa———eteeaeeeaaaaarreteeeeeeeaaanrrreeeaeeeaaaas
[2]
(c) Adiagram of a capillary is shown in Fig. 10.1
cell of
capillary wall
lumen
Fig. 10.1
State and explain one way in which the capillary is adapted to carry out its function.
F= o F=T o) 7= 11 o IS
L= (0] F=T g = 1o ] o [ PP
(2]

[Total: 7]
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11 Ammonia is manufactured by reacting nitrogen and hydrogen together in the presence of a
catalyst.

Study the flowchart about ammonia shown in Fig. 11.1.

nitrogen

catalyst
———————»| ammonia

hydrogen l acid X

ammonium nitrate

Fig. 11.1

(@) Name the catalyst used in the manufacture of ammonia.

............................................................................................................................................. [1]
(b) Name acid X.
............................................................................................................................................. [1]
(c) Balance the equation for the manufacture of ammonia.
Ny + e, H, R NH,
(1]

(d) Nitrogen is obtained from liquid air by fractional distillation.

(i) Explain why liquid nitrogen can be separated from liquid oxygen by fractional distillation.

..................................................................................................................................... [1]
(ii) Name the source of hydrogen used in the manufacture of ammonia.
..................................................................................................................................... [1]
(e) Ammonium nitrate is used to make fertilisers.
Name the element present in ammonium nitrate which is needed for the growth of plants.
............................................................................................................................................. [1]

[Total: 6]
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12 Fig. 12.1 shows a section through a germinating seed.

Fig. 12.1

(a) Use letters from Fig. 12.1 to identify:

thetesta ...l
the plumule ...................... .
[2]
(b) A seed needs certain environmental conditions to germinate.
State two of these conditions.
2 PP
2RSSR
(2]

(c) A seed contains a food store which it uses during germination.
One of the substances in the food store is starch.

State the name of the enzyme the seed uses to digest starch and the name of the substance
produced during this digestion.

NAME OF @NZYIME ..ot e e e e e e e e e e e e e e e e e e e e nnneeee s

NAME OF SUDSTANCE ..o e et

© UCLES 2019 5129/22/0/N/19
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(d) Seeds are dispersed away from the parent plant so that they can colonise new areas.

State two methods of seed dispersal.

[Total: 8]
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13 Fig. 13.1 shows the circuit symbol for a battery.

k|

(@)

Fig. 13.1
Complete the circuit in Fig. 13.1 by adding the circuit symbols for
* aresistor in series with a lamp,

* avoltmeter to measure the potential difference across the lamp only,
. an ammeter to measure the current in the circuit.

(3]
(b) The current in the completed circuit is 0.65A.

Calculate the charge that passes through the circuit in 200 seconds.

State the unit.

[Total: 6]
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14 Complete the sentences about the structure and properties of materials using the words or

phrases listed.

Each word or phrase may be used once, more than once or not at all.

atom compound conducts different
does not conduct high low mixture
molecule similar

Elements contain only one type of ... .

When two elements chemically combine a ..........cccceeeiiiiiiiiieiii e, is formed.

The two elements and the substance formed have .............coccoiiiiiieen. properties.
When a metal and a non-metal chemically combine, the substance that is formed has a

volatility and it ... electricity when it

is molten.
[5]

© UCLES 2019 5129/22/0/N/19 [Turn over



20
15 The boxes on the left of Fig. 15.1 contain functions carried out by different parts of the body.
The boxes on the right contain names of the different parts of the body.

Draw one straight line from each of the listed functions to the part of the body responsible for
carrying it out.

function part of body
pumping blood lung
excretion of carbon dioxide heart
transport of carbon dioxide blood
formation of urea

destruction of alcohol liver

destruction of hormones

Fig. 15.1
(6]
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16 The alkenes are a homologous series of unsaturated hydrocarbons.

(a) State the meaning of the term hydrocarbon.

(b) Describe a test that distinguishes an unsaturated hydrocarbon from a saturated hydrocarbon.

State the result of the test.

(c) State how the boiling point of the members of a homologous series changes as the number of
carbon atoms increases.

[Total: 5]
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17 A student investigates static electricity.
He suspends a charged rod X from a stand so that it can rotate freely.

He places another charged rod Y a short distance d away as shown in Fig. 17.1.

stand

charged rod X

/"‘\d9 P
-7 charged rod Y

Fig. 17.1

Rod X rotates about its centre through an angle of 50° towards rod Y. Fig. 17.2 shows this viewed
from above.

7N
N N
NN
NN
NN
NN
NN
NN
NN
charged SN
~ N
rod X ~ p.
IN S
N
NN

s charged

rod Y
~0 e

Fig. 17.2 (viewed from above)

/
/7 7/

The student measures the time taken for rod X to rotate through 50°.

(a) Explain why one end of rod X rotates towards rod Y.

© UCLES 2019 5129/22/0/N/19
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(b) The student does the same experiment two more times.
He then changes the distance d between the two rods and repeats the whole investigation.
His results are shown in Table 17.1.

Table 17.1

time taken for rod X to rotate through 50°/s

distance d/cm experiment 1 experiment 2 experiment 3 average time
8.0 7.8 7.5 8.4 7.9
10.0 9.6 10.2 10.8 10.2
120 186 196 188 .........................
(i) Complete Table 17.1 by calculating the average time for distance d = 12.0cm. [1]

(ii) Describe the relationship between the distance d and the time taken for rod X to rotate
through 50°.

(iii) Suggest an explanation for the results shown in Table 17.1.

[Total: 6]
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