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2
1 Astudent observes a mass as it moves down and then up again on the end of a spring.

Fig. 1.1 shows the position of the mass at times t=0.10s, {=0.20s and t = 0.25s.

mass moves down l

T mass moves up

t=0.10s t=0.20s t=0.25s

Fig. 1.1
(a) Use ideas about forces to explain why the mass moves down and then up again.

(b) The mass on the spring is 0.20kg.

Calculate the force needed to accelerate this mass by 35m/s?.
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(c) The student attaches a piece of card to the bottom of the mass, as shown in Fig. 1.2. She

repeats the experiment.

Fig. 1.2

Predict how the card will affect the maximum speed of the moving mass.

Put a tick in the box next to the correct prediction.

1. ltincreases

2. It decreases

3. It stays the same

Explain your answer.

© UCLES 2019 5129/21/0/N/19
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2 An oxide of metal M reacts with dilute nitric acid to produce an aqueous solution of metal nitrate,
M(NOj;),.

The equation for the reaction is shown.
M,O, + 6HNO; —— > 2M(NO,), + 3H,0
(a) The formula of the oxide ion is O2~.

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 oxide, M,O;, is 152.
[A: O, 16; N, 14; H, 1]
(i) Calculate the relative atomic mass of metal M.
relative atomic mass of M = ... [1]
(ii) Complete the following sentences.
1529 of the metal oxide M,O, produces .............ccccocvrieieininnns g of water.
7.6g of the metal oxide M,O5 produces ..............coccovrrinnnnnnn g of water.
[2]
(c) State how crystals of the metal nitrate are obtained from the aqueous solution of the metal
nitrate.
............................................................................................................................................. 2]

[Total: 6]
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3 Certain processes are carried out by specialised parts of organisms.

On Fig. 3.1, draw one straight line from each process to the specialised part where the process is
carried out.

One line has been drawn for you.

process specialised part
breakdown of alcohol lung
egestion anus
excretion of carbon dioxide .
: liver
in humans
excretion of urea kidney
conversion pf light energy chloroplast
to chemical energy
production of bile vascular bundle

transport of liquid
substances in plants

Fig. 3.1
[6]
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4 Special machines are used to test the strength of materials. One of these machines is shown in
Fig. 4.1.

movement of vice-grips

vice-grips

test material

Fig. 4.1

The test material is clamped firmly between vice-grips.
The vice-grips move apart and elastic deformation of the material is observed.

(@) (i) Describe how the size and shape of the material change as the vice-grips move apart.

© UCLES 2019 5129/21/0/N/19
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(b) On Fig. 4.2 draw the extension—load graph for a material that exhibits elastic deformation.

Label the axes.

Fig. 4.2
(2]

[Total: 5]
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5  Study the reaction scheme shown in Fig. 5.1.

gas W + catalyst
ethene » hydrocarbon Z
gas X process V
Y
carbon dioxide poly(ethene)

+ liquid Y

Fig. 5.1
(a) Identify substances W, X, Y and Z.
gas W
0a8S X s
iquid Y

hydrocarbon Z ...
[4]

(b) Complete the following sentences.
Process V iS KNOWN @S .......cccooviiiiiiiiiiiiiieiiiiiiiieeeeen polymerisation.

The ethene molecules are KNOWN @S ........ovveiieniieiiiei e units.

(2]
(c) One of the reactions in Fig. 5.1 uses a catalyst.

Suggest why a catalyst is used in this reaction.

(d) Explain, in terms of its structure, why ethene changes the colour of bromine water from
orange-brown to colourless.

[Total: 8]
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6 Use words or phrases from the list to complete the sentences about blood.
Each word or phrase may be used once, more than once, or not at all.
antibiotics antibodies capillaries plasma

platelets red blood cells veins water

The liquid part of the blood is called ..............cccoevieeeiiiiiiiiiie, .
White blood cells carry out phagocytosis and also produce ...........cccceevvviiieiieeiieeeennciiieee, :
Blood clotting is caused by the action of ... .

Chemicals pass in and out of the blood when it is flowing through blood vessels called

[4]
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7 (a) (i) State the name of the substance that plants use to convert light energy into chemical

energy.

..................................................................................................................................... [1]
(ii) Name two of the substances that plants use to make glucose.

L OO RPPPTRPPTR

2 PRSP

[2]

(iii) Explain why plants need nitrogen for healthy growth.

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

(b) Fig. 7.1 shows the effect of adding a nitrogen-containing fertiliser to fields of wheat plants.

10
8
yield of 6
wheat crop/
tonnes per
unit area
4
2.
0

0 50 100 150 200 250
nitrogen-containing fertiliser added/kg per unit area
Fig. 7.1

(i) Use Fig. 7.1 to calculate the increase in the yield of wheat crop produced by adding
50kg of nitrogen-containing fertiliser per unit area rather than not adding fertiliser.

......................... tonnes per unit area [1]
© UCLES 2019 5129/21/0/N/19
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(ii) Describe the trend in the results shown in Fig. 7.1.

(iii) Predict what happens to the yield of wheat if 300 kg of this fertiliser is used per unit area.
PrediClioN ... [1]

[Total: 8]
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8 Ateacher demonstrates the transfer of thermal energy in water.

She fills a glass tube with cold water and places some soluble purple crystals in the water. Then
she heats the tube at point A.

The crystals dissolve and the purple colour moves towards point C, as shown in Fig. 8.1.
soluble purple crystals

purple colour

glass tube

6 / - \B\

watef ——M K /

Fig. 8.1
(a) Describe the movement of water around the tube when the water is heated at point A.
Explain why the movement occurs.

(o /=TS g1 o] o] o PP

(b) State the name of the type of thermal energy transfer shown by the movement of water in the
glass tube.

© UCLES 2019 5129/21/0/N/19
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(c) When the water is heated for a short time, the temperature of the water at point B increases.

Explain why the temperature of the water at point E stays the same.

[Total: 4]

9 Atoms are made up of electrons, neutrons and protons.

(a) Complete Table 9.1 to show the relative charge and the relative mass of each particle.

Table 9.1
particle relative charge | relative mass
electron 1/1840
proton +1
neutron 1
[3]
(b) An atom of element Q contains 121 neutrons and 85 electrons.
The atom is represented by the symbol shown
A
,Q
(i) Deduce the values of A and Z for this atom of Q.
A e
Z o
[2]
(ii) The element Q is placed in Group VIl of the Periodic Table.
Suggest why, in terms of its electronic structure, element Q is placed in Group VII.
..................................................................................................................................... [1]

[Total: 6]
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10 Ateacher shows his class a picture of the ripples produced by a droplet of water landing in a pool
of water, as shown in Fig. 10.1.

water ripples

Fig. 10.1

He tells his class that this is an example of wave motion.

(a) Use the example in Fig. 10.1 to describe what is meant by wave motion.

(b) Point A and point B on Fig. 10.1 are 6.0cm apart.
The speed of the wave is 40cm/s.

(i) State the number of complete wavelengths between point A and point B on Fig. 10.1.

..................................................................................................................................... [1]
(ii) Calculate the average wavelength for one wave.
average wavelength = ... cm [1]
(iii) Use your answer to b(ii) to calculate the frequency of the wave.
freqQUENCY = ..oeeiieiii i Hz [2]

[Total: 6]
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11 Aballoon containing helium gas is shown in Fig. 11.1.

helium gas
balloon

Fig. 11.1
(@) (i) Describe the movement and the bunching of the helium particles in the balloon.

..................................................................................................................................... [2]
(ii) State how the energy of the helium particles changes when the balloon is cooled.
..................................................................................................................................... [1]
(b) Suggest a reason why helium is used to fill weather balloons.
............................................................................................................................................. [1]

[Total: 4]
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12 Fig. 12.1 shows the male reproductive system.

Complete Table 12.1 by stating the letter to show which part is responsible for the function.

© UCLES 2019

Fig. 12.1

Table 12.1

function

letter

produces secretions which activate
the sperm

produces sperm

tube which carries sperm only

5129/21/0/N/19
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13 (a) Complete the circuit in Fig. 13.1 by adding the circuit symbols for:
* aswitch to control the current through the resistor only

* alamp in parallel with the resistor
* an ammeter to measure the current through the lamp only.

L [

— =

Fig. 13.1
(3]

(b) When the switch in the circuit in Fig. 13.1 is closed, a charge of 280C moves through the
circuit in 4.0 minutes.

Calculate the current in the circuit and state the unit.

current = ... 0] o | [3]

[Total: 6]
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14 (a) Abalanced diet contains carbohydrates, minerals and water.

State three other substances present in a balanced diet.

(b) One of the carbohydrates in the diet is starch.

Name the enzyme which digests starch and name the substance produced by this digestion.

L= 074 .0 =PRSS RROPRRRR
L]0 o1y F=TgTeT= N o] foTo U Te7=To PP
[2]

(c) Name the process which moves food along the alimentary canal.
............................................................................................................................................. [1]

(d) Starch is digested as it travels along the alimentary canal.

Fig. 14.1 shows how the percentage of undigested starch changes as food passes along the
alimentary canal.

1001
N
\\
\\\
N
N
75 R
\\\
N\
percentage of A
undigested gq
starch
N\
25
\\\
\\\\
0 \ J \. J \. J \\ J \. J
Y Y Y Y Y
mouth and stomach duodenum X Y rectum
oesophagus _
part of alimentary canal
not to scale
Fig. 14.1
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(ii)

(iii)

19

Name the parts of the alimentary canal labelled X and Y on Fig. 14.1.

Use Fig. 14.1 to estimate the percentage of starch which is digested before the food
reaches the stomach.

...................................................... % [1]
Suggest why very little starch digestion takes place in the stomach.
..................................................................................................................................... [2]
(iv) Suggest why the line of the curve in Fig. 14.1 is not shown in region Y.
..................................................................................................................................... [1]

© UCLES 2019
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15 A student investigates static electricity.

She uses the instrument shown in Fig. 15.1.

metal cap
\|_—_|j‘h/ insulation

electrical conductor
\ .
— | . metal casing

two pieces of thin gold foil

Fig. 15.1
The instrument detects electric charge.
The student places a charged rod near the metal cap as shown in Fig. 15.2.
The pieces of gold foil move apart.
The distance D, between the rod and the cap is 9mm.
The angle A, between the pieces of foil is 20°.

charged rod

insulation | |""f'
—
|/

A, =20°

Fig. 15.2

© UCLES 2019 5129/21/0/N/19
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(@) (i) Suggest why the pieces of gold foil move apart.

(b) The student changes the distance between the charged rod and the metal cap.

The angle A, between the pieces of foil is now 60°.

A, = 60°

Fig. 15.3

10

(i) Use Fig. 15.3 to determine the distance D, between the charged rod and the metal cap.

(i) Calculate

D
1. the ratio of the distances 51 .......................................................................................

2
and

2. the ratio of the angles % .......................................................................................

2

(iii) Describe the relationship between D and A.

© UCLES 2019 5129/21/0/N/19
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16 The following is a list of metals.
aluminium calcium copper iron
lithium magnesium potassium zinc

Some descriptions of metals are shown in Table 16.1.

Complete Table 16.1 by selecting the metal from the list that matches the description.

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

Table 16.1

description metal

reacts with oxygen to form an
amphoteric oxide

used to galvanise steel

the most difficult to extract from its
ore

a Group | metal that is less
reactive than sodium

is protected from corrosion by an
oxide layer

© UCLES 2019 5129/21/0/N/19
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17 Oxygen is a diatomic molecule. Oxygen is a gas at room temperature.

(@) (i) Explain whatis meant by the term diatomic.

(c) Welding torches burn a mixture of oxygen and acetylene.

Balance the equation for the combustion of acetylene, C,H..

[1]

[Total: 5]
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