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A toy rocket is launched into the air.

Fig. 1.1 shows how the height of the rocket changes with time.
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Fig. 1.1
(a) Determine the height of the rocket at time t = 5.0s.
height of the rocket = ..., m [1]
(b) The rocket reaches a height of 50 m at time t = 10.0s.

Describe the motion of the rocket at t = 10.0s.

(c) Calculate the average speed of the rocket between t =5.0s and t = 10.0s.

Show your working.

average SPEEd = .......iiiiiiiiii s m/s [2]

(d) Explain how the graph shows that the rocket is accelerating between t = 11.0s and t = 15.0s.

[Total: 5]
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The percentage of fat in food changes as it is chemically digested in the digestive system.

Fig. 2.1 shows the percentage of undigested fat left in food as it passes from the mouth to the
anus.
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Fig. 2.1

(a) Name the parts of the digestive system labelled A and B on Fig. 2.1.

Fig. 2.1.

[Total: 6]
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Phosphorus, P,, reacts with oxygen, O,, to form phosphorus(V) oxide, P,O, .

The equation for the reaction is:
P,+50,—P,0,,

(@) (i) Calculate the relative molecular mass M, of phosphorus(V) oxide.

The relative atomic masses, A,, of phosphorus and oxygen are shown.

[A: O, 16; P, 31]

(ii) Complete the following sentence.

62 g of phosphorus reacts with .................... g of oxygen.
(b) Phosphorus(V) oxide is added to distilled water in a conical flask.
Phosphoric acid, H;PO,, is produced.

(i) Balance the symbol equation for the reaction.

[1]

[1]

(i) Suggest the pH of the contents of the conical flask before and after the phosphorus(V)

oxide is added.
pH before .....ccccovviiiiiiiie

pH after ...

(iii) 129 of phosphoric acid is dissolved in 250 cm? of distilled water.
Calculate the concentration of the solution.

[1dm3 = 1000cm3]

concentration = ...

| © UCLES 2024 @ 5129/21/0/N/24

[2]

g/dm3 [1]

[Total: 6]
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4 (a) The glass block in Fig. 4.1 has a mass of 4.89.

glass block . l

\/ --T1mm

/ 25mm

75mm

Fig. 4.1 (not to scale)

Calculate the density of the glass block in g/mm3.

deNSIty = ..o g/mm3 [3]

(b) Fig. 4.2 shows a ray of light incident on a different glass block.

B air

- 5

ray of light glass block

Fig. 4.2

(i) State the name of angle A.

..................................................................................................................................... [1]
(ii) The side of the block at point B is a mirror.
The ray of light reflects at point B.
On Fig. 4.2, draw the reflected ray. [1]
[Total: 5]
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Fig. 5.1 shows three types of cell found in the blood.

@0

X Y

Fig. 5.1 (not to scale)

(@) Table 5.1 shows the functions of these cells.

Complete Table 5.1 by identifying which cell X, Y or Z is responsible for the function.

Each letter can be used once, more than once or not at all.

Table 5.1

function of blood cell

cell

engulfs pathogens

produces antibodies

transports oxygen

(b) Platelets are another type of cell found in the blood.

When the body is injured, platelets make the blood form a clot.

State two functions of a blood clot.

function 1

[2]

I © UCLES 2024
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Draw three straight lines from the box on the left to three of the boxes on the right to make three

sentences that are correct for starch.

| © UCLES 2024

Starch ...

.. can be detected by
Benedict’s Test.

.. is digested by amylase
in the mouth.

.. is digested by maltase in
the small intestine.

.. is made from a product
of photosynthesis.

.. is transported around
plants in the xylem.

.. is used as an energy
store by plants.

5129/21/0/N/24
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A student reacts solid calcium metal with dilute sulfuric acid.

Hydrogen gas is produced.

(@) (i) Complete the word equation for the reaction.

sulfuric | | e,

calcium + acid N + hydrogen

[1]

(ii) Draw a labelled diagram to show how a measuring cylinder is used to measure the
volume of hydrogen gas produced.

[2]

(iii) Describe a test and the result of the test that shows that hydrogen gas is produced.
(S ST RRUPP
ST ] L S
[1]
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9

(b) The student changes the rate of the reaction using four different sets of conditions A, B, C

and D.

Table 7.1 shows the different conditions.

Table 7.1
concentration

. . state of

. o of dilute sulfuric .
conditions temperature/°C acid calcium

—_— metal

g/dm3
A 40 20.0 powder
B 20 15.0 lumps
C 20 10.0 lumps
D 40 15.0 powder

List the four different sets of conditions A, B, C and D in order from the lowest rate of reaction
produced to the highest rate of reaction produced.

lowest rate

| © UCLES 2024 %
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» highest rate

[2]

[Total: 6]
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Fig. 8.1 shows a magnet attached to an iron block.

The magnet and the block are suspended from a spring.

spring

magnet

iron block

Fig. 8.1
(a) State the name of:

(i) the force of attraction between the magnet and the iron block

..................................................................................................................................... [1]
(ii) the force in the spring due to the weight of the magnet and the block.
..................................................................................................................................... [1]
(b) The spring constant k of the spring is 25N/m.
The extension of the spring is 0.05m.
Calculate the combined weight of the magnet and the iron block.
combined weight = ... N [2]
(c) Explain how the shape of the spring shows that a force is acting on it.
............................................................................................................................................. [1]
[Total: 5]
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Use words or phrases from the list to complete the sentences about transport in plants.

air spaces diffusion epidermal evaporates
flows mesophyll osmosis phloem
stomata xylem

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

During transpiration, water ..............ccccooeeenen. from the surface of
...................................... cells in a leaf.

Water vapour then moves out of the leaf through the ................ccccoci by the process of

[3]
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10 Sodium, Na, reacts with oxygen, O,, to form sodium oxide, Na,O.

The equation for the reaction is shown.

4Na + O, — 2Na,O

(@) Explain how the equation shows that sodium is oxidised in this reaction.

(b) Solid sodium oxide is ionically bonded.

Describe ionic bonding.

(c) Sodium is an alkali metal.

State one alkali metal that is more reactive than sodium.

(d) Complete Fig. 10.1 to show the outer electrons in a molecule of oxygen.

Fig. 10.1

| © UCLES 2024 @ 5129/21/0/N/24
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11 (a) Fig. 11.1 shows the crests of a water wave when viewed from above.

Region A is shallower than region B.

The wave changes direction as it moves from region A to region B. The frequency of the
wave stays the same.

crests
new wave
direction
original
wave
direction
region B
region A

Fig. 11.1

Describe what happens to the wavelength and to the speed of the wave as it moves from
region A to region B.

WAVEIENGLN et e ettt e e e e e et e e e e as
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(b) Fig. 11.2 shows how the movement of water waves on the sea can be used as an energy
resource.

barrier

seabed

Fig. 11.2

The movement of water below the barrier at X causes the wave to rise and fall about the
mean position at Y.

(i) State the wave term for the maximum height of the wave above its mean position at Y.

(i) Explain how the movement of water at Y is used to produce electrical power in the
machine at Z.

[Total: 6]
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12 Fig. 12.1 is an incomplete diagram of a plant cell.

nucleus

Fig. 12.1
(@) (i) OnFig. 12.1, draw a line to the cytoplasm. Label it X. [
(ii) On Fig. 12.1, draw a line to a chloroplast. Label it Y. [1]

(b) On Fig. 12.1, draw the nucleus and a line to connect the label on the diagram to the structure
you have drawn. [1]

(c) Name the structure Z on Fig. 12.1 and describe its function.

(d) Describe the function of the mitochondria found in the cell in Fig. 12.1.

[Total: 7]
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13 The incomplete combustion of methane, CH,, produces water, H,O, and particulates of carbon, C.

The equation is shown.
CH,+0,—C+2H,0

(@) (i) Describe the condition that causes incomplete combustion rather than complete
combustion.

..................................................................................................................................... [1]
(ii) State one adverse effect of particulates of carbon on human health.
..................................................................................................................................... [1]
(b) (i) Draw the displayed formula of methane, CH,.
[1]
(ii) Name the fossil fuel that consists mainly of methane.
..................................................................................................................................... [1]

(iii) Methane has a melting temperature of —182.0°C and a boiling temperature of —161.5°C.

Name the state of methane at —170.0°C.

..................................................................................................................................... [1]
(iv) Methane is a simple covalent compound.

Describe and explain the electrical conductivity of methane.

Lo L=T o o] i) o I PP

L= (0] F= T =1 () o O EER
(v) Drawa around the word that describes methane.

alkane alkene polymer unsaturated
[1]

[Total: 8]
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14 (a) Fig. 14.1 represents the distribution of negative charges in an electrical conductor.

A negative charge is represented by a —.

electrical /

conductor

Fig. 14.1

Explain why the charges are spread out across the conductor instead of forming a smaller
area of negative charge.

(b) Aircraft must be discharged before they are refuelled.

(i) Determine which two statements, when taken together, explain why electrostatic charge
builds up on an aircraft while it is flying.

Tick (v') the boxes by the two statements you have chosen.

air is a conductor

air is an insulator

charge is measured in coulombs

friction with air transfers electrons

friction with air transfers protons

there are positive and negative charges

[2]

(ii) Explain why electrostatic charge must be discharged from an aircraft before it is refuelled.

| © UCLES 2024
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15 Fig. 15.1 shows the breathing rates of three female students and three male students before and
after running 400 m.

30 [T T T T T T T T T T T T T T T TT T T T
] before running 400 m
H immediately after
H running 400 m
20 —
breathing rate s
breaths/min B
10 &
0Lt 1]
female 1 female 2 female 3 male 1 male 2 male 3

student

Fig. 15.1

Place a tick (v') in two boxes in Table 15.1 to identify two correct conclusions that can be made
from the results shown in Fig. 15.1.

Table 15.1

All the breathing rates of the male students increased more than all the
breathing rates of the female students.

Before running 400 m, all the breathing rates for female students were lower
than all the breathing rates for male students.

The student with the smallest increase in breathing rate was female student 2.

Male student 1 ran the 400 m faster than any other student.

Female students 2 and 3 had the same breathing rates before running 400 m.

[2]
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