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2
1 The speed of a motorcycle is measured at different checkpoints in a race.
At 22 s, the motorcycle passes checkpoint A at a speed of 32m/s.

Point A in Fig. 1.1 shows the speed of the motorcycle and the time when it passes checkpoint A.
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Fig. 1.1
(a) After passing checkpoint A, the motorcycle decelerates uniformly.
It passes checkpoint B at a speed of 18 m/s, 9 seconds after passing checkpoint A.

(i) On Fig. 1.1, mark and label point B to show the speed of the motorcycle and the time
when it passes checkpoint B. [1]

(ii) On Fig. 1.1, draw a straight line between point A and point B to show how the speed of
the motorcycle changes between checkpoint A and checkpoint B. [1]

(iii) Calculate the deceleration of the motorcycle between checkpoint A and checkpoint B.

Use the equation:
change in speed
time taken

deceleration =

Give your answer to three significant figures.

deceleration = .........cccceeveeeeeeeeeeee e m/s? [2]
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(b) Aforce of 420N is applied at the brakes to decelerate the motorcycle.

Using your answer to (a)(iii), calculate the mass of the motorcycle.

[Total: 6]
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2 Fig. 2.1 shows part of a food web in a lake.

water snail

insect larva

Fig. 2.1

(@) Determine the number of each type of organism in Fig. 2.1.
Write your answers in Table 2.1.

Table 2.1

type of organism number

producers

herbivores

carnivores

consumers

[4]

(b) Determine the number of food chains in the food web in Fig. 2.1.

number of food chains = ..........cccccciiiiiii [1]

© UCLES 2022 5129/22/0/N/22



(c) A snake also lives in the lake.
It eats diving birds and frogs.
Add this information to the food web in Fig. 2.1.

(Do not draw a diagram of the snake.) 2]

[Total: 7]
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3 Table 3.1 shows some information about the reactions of four different metals A, B, C and D.

6

The letters A, B, C and D are not the chemical symbols of the elements.

Table 3.1
reacts with dilute reacts with cold .
metal . . reacts with steam
hydrochloric acid water
A yes no yes
B yes yes yes
C no no no
D yes no no
(a) (i) Deduce the order of reactivity of the four metals.
most reactive ........................
least reactive ........................
[2]
(ii) Suggest the name of metal C.
..................................................................................................................................... [1]
(b) State the name of the gas produced by the reaction of a metal with hydrochloric acid.
............................................................................................................................................. [1]

(c)

(d)

(e)

© UCLES 2022

Aluminium is above zinc in the reactivity series but reacts more slowly with hydrochloric acid.

Explain the apparent unreactivity of aluminium.

Suggest why copper and zinc are sometimes mixed together to form the alloy brass rather
than either being used as the pure metal.

[Total: 7]
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4 Ablock of weight 9.0N is placed at one end of a beam resting on a pivot as shown in Fig. 4.1.

0.4m 0.8m

i beam /_i_\/block
|
A
ivot
P Y

Fig. 4.1

(a) Calculate the moment of the block about the pivot.

MOMENT = .. i, Nm [2]
(b) The volume of the block is 0.00018 m3.
Calculate the density of the block. Give your answer in kg/m3.

Gravitational field strength = 10N/kg

density of the bIock = ........cccooveievieeeccecee e, kg/m3 [3]
(c) A weight of 18.0N placed at point X in Fig. 4.1 will not balance the beam.
Explain why.

[Total: 6]
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5 Fig. 5.1 shows a section through a human heart.

H

S NA /Q//

Fig. 5.1
(@) Complete Table 5.1 by inserting the letters from Fig. 5.1 that match each of the descriptions.

Table 5.1

description letters

two structures that contain oxygenated blood

the blood vessel carrying blood to the lungs

the right ventricle

an artery

[4]
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(b) The heart pumps blood round the body.
Blood consists of plasma and blood cells.

(i) State three substances present in plasma.

[Total: 9]
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6 Fig. 6.1 shows some reactions involving ammonia.

nitrogen

reaction A

y

ammonia

reaction B

y

ammonium nitrate

Fig. 6.1
(a) Reaction A takes place in the Haber process.

(i) Name the gas that reacts with nitrogen in the Haber process.

..................................................................................................................................... [1]
(ii) Describe two conditions needed for the Haber process.
ST
2 e e eeeetee et eteeeateeaseeateeaseeate ettt anteeaheeateeaneeebeeeneeeneeaneeeaseeanneeareeaneens
[2]
(b) Name the acid that is used in reaction B.
............................................................................................................................................. [1]
(c) State one use of ammonium nitrate.
............................................................................................................................................. [1]

[Total: 5]
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7 Astudent investigates how different loads cause the length of a spring to increase.

The results of the investigation are shown in Fig. 7.1.
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Fig. 7.1
(a) Describe how the student obtains these results.

(b) Use the results shown in Fig. 7.1 to determine the initial length of the spring (when it is not
carrying any load).

Show any working on the graph.
initial length = ... cm [2]

(c) Determine the extension of the spring at 16.0N.

exXtensioN = ... cm [1]

[Total: 5]
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8 Methane, CH4, and ethane, C2H6, are both members of the same homologous series.

(@) (i) Complete Fig. 8.1 to show the outer electrons in a molecule of methane.

Fig. 8.1
[1]
(ii) State the name of the homologous series that contains methane and ethane.
..................................................................................................................................... [1]
(iii) State two reasons why methane and ethane are members of the same homologous
series.
L USSR
2 e e—eeeeeeeeeeeeiee———eeeeeeeaaia————eeeeeeeeaaatteeeteeeeeeaaana—aeeeeaeeaaaannarraaaaaaas

[Total: 5]
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9 Alist of words and phrases about photosynthesis is shown.

amino acids chemical cuticle glucose
nitrogen oxygen phloem root hair

stomata thermal xylem

Complete the sentences using words or phrases from the list.

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

(@) The process of photosynthesis combines carbon dioxide and water to
ProduUCE ... and ... .

(b) Carbon dioxide enters the leaves of green plants by diffusing in through
the e .

(c) Water is absorbed from the soil by the ... cells
and then travels to the leaves inthe ..........ccccccoiiiiiiiiien. tissue.

(d) The function of the chlorophyll is to convert light energy into
...................................... energy.

© UCLES 2022 5129/22/0/N/22

[2]

[1]

[2]

[1]

[Total: 6]
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10 A night vision camera is used to detect animals at night or when there is no natural light.

Infrared radiation emitted by the warm animal is detected by the camera. This causes a charge to
move in a circuit, which results in a visible image on a display screen.

(@) (i) Identify the energy in the animal which is transferred, during respiration, to thermal
energy.

Tick (v') one box.

chemical

elastic

electrical

kinetic

light

[1]

(ii) State how energy is transferred from the battery in the night vision camera to the screen.

(iii) ldentify the main way that energy is transferred from the display screen.

Tick (v') one box.

chemical

electrical

kinetic

light

thermal

[1]

© UCLES 2022 5129/22/0/N/22
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(b) The camera contains a battery with a potential difference of 3.8 V.
In normal use, the battery produces 2.7 x 10~3W of electrical power.

(i) Calculate the current in the circuit.

current in CirCUIt = ....ooieiiiii e A [2]

(ii) Show that approximately 2.6 C of charge is transferred in the circuit in one hour.

[3]

[Total: 8]
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11  Two groups of students, group X and group Z, measure their heart rates during different activities.

The results are averaged and plotted on a graph.

Fig. 11.1 shows the results for each group after averaging.

(@) (i)

(i)

(iif)

© UCLES 2022
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Fig. 11.1

State the activity which produces an average heart rate in group X of 114 beats/min.

State the average heart rate for group Z when the activity is ‘running fast’.
......................................... beats/min [1]

Using the data shown in Fig. 11.1, determine one conclusion that can be made by
comparing the heart rate of different activities.

5129/22/0/N/22
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(b) (i) Energy for these activities is supplied by respiration.

Complete the word equation for aerobic respiration.

[Total: 6]
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12 Aniron nail reacts with a mixture of water and air.
The mass of the nail is measured every 100 days.

The results are shown in Table 12.1.

Table 12.1
day mass of nail
/9
0 9.55
100 9.62
200 9.68
300 9.71

(@) (i) Name the piece of apparatus used to measure the mass of the nail.

..................................................................................................................................... [1]
(ii) Calculate the increase in the mass of the nail over 300 days.
....................................................... g [1]
(iii) Name the type of reaction that iron undergoes when it reacts with water and air.
..................................................................................................................................... [1]
(b) State two methods that could be used to prevent the iron nail from reacting with the water
and air.
L SRR
PP URROTRRPR

[Total: 5]
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13 Alight-weight metal sphere is at rest on a smooth surface.
The sphere has positive and negative charges.

Fig. 13.1 shows the distribution of charges on the sphere when it is neutral.

light-weight metal sphere

positively charged
object

Fig. 13.2

(i) Explain why the negative charges on the sphere are now distributed as shown in
Fig. 13.2.

[Total: 4]
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14 A volume of aqueous sodium hydroxide is neutralised with dilute hydrochloric acid using the
following method:

Step 1 25.0cm?3 of aqueous sodium hydroxide is added to a conical flask.
Step 2 Dilute hydrochloric acid is titrated into the conical flask until the solution is neutral.
A solution of sodium chloride is produced.

(@) (i) Suggest a suitable piece of apparatus to measure the volume of aqueous sodium

hydroxide.
..................................................................................................................................... [1]
(ii) Describe the change to the pH value of the mixture in the conical flask.
..................................................................................................................................... [1]
(ili) State the colour of universal indicator paper in a neutral solution.
..................................................................................................................................... [1]
(b) State the ionic equation for a neutralisation reaction.
............................................................................................................................................. [1]
(c) Describe how sodium chloride solid is obtained from the neutralised solution.
............................................................................................................................................. [1]

[Total: 5]
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15 The boxes on the left in Fig. 15.1 contain names of animal and plant structures.

The boxes on the right in Fig. 15.1 contain names of different functions.

Draw one straight line from each structure to its function.

structure

alveolus

anther

liver

testes

pancreas

vascular bundle

© UCLES 2022

Fig. 15.1

5129/22/0/N/22

function

urea formation

pollen production

oxygen absorption

sperm production

transport

amylase formation

[5]
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16 During radioactive decay, changes in the nucleus of an atom cause emissions of radiation.
(a) Alpha-particles are one type of emission.

Suggest one feature of alpha-particles that explains why they are the most ionising type of
radiation.

(== 10T TR TR

[2]
(b) State one other type of radioactive emission.
............................................................................................................................................. [1]
(c) Explain why some types of emission lead to the formation of new elements.
............................................................................................................................................. [1]

(d) Explain why waste radioactive materials are encased in concrete and stored deep
underground for many years.

[Total: 5]
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17 (a) The following is a list of words used when describing reactions.

acidic amphoteric basic

hydrogen hydroxide ionic metallic

Use the words in the list to complete the following sentences.

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

(i) Non-metallic elements form ..........ccccccvvvvviiiiiiiiinnnnnn, bonds with metallic elements. [1]
(ii) Non-metallic elements react with oxygen to form ...........cccoiiininne. oxides. [1]
(iii) An alkali forms ........cccccoiiiiiiiiiinieinis ions in aqueous solution. [1]
(iV) oxides react with acids and bases. [1]

(b) State an atmospheric pollutant that is responsible for acid rain.
............................................................................................................................................. [1]

(c) Explain why farmers add calcium carbonate to soil.

............................................................................................................................................. [1]
[Total: 6]
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