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2
1 Fig. 1.1 shows the effect of exercise on two students, A and B.

Both students did the same exercise for the same length of time.
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Fig. 1.1
(@) (i) Determine the heart rate of student B after exercise.
heartrate = .......cooco beats per min. [1]

(ii) State two conclusions about the effect of exercise on the students.
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(b) Use words or phrases from the list to complete the sentences about aerobic respiration in
humans.

carbon dioxide carbon monoxide lactic acid
less liver lungs more
Each word or phrase may be used once, more than once or not at all.
During aerobic respiration, ........cccccceeeeviiierieieiiiinnn. energy is transferred from the chemical
energy store in glucose than during anaerobic respiration.
In humans, aerobic respiration produces ..........ccccoeeeeiiiiiiiiiiieennnn. that is passed out of the

body by the ..o, .
[3]

[Total: 6]
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2 Ahorse has a maximum speed of 88km/h.
(@) Calculate the horse’s maximum speed in metres per second.
Show your working.

Give your answer to 2 significant figures.

maximum speed = ... m/s [3]
(b) The horse runs at maximum speed for one minute.

Calculate the distance travelled by the horse and state the unit.

distance travelled = ..........cccccc unit ........... 2]

[Total: 5]
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3 Titanium metal is obtained from the reaction between titanium chloride and magnesium.
The equation for the reaction is:
TiCl, + 2Mg — Ti + 2MgCl,
[A.: Cl, 35.5; Mg, 24; Ti, 48]

(@) (i) Calculate the relative molecular mass M, of titanium chloride.

M = [1]
(ii) Complete the following sentences.
199 of titanium chloride reacts with ............................. g of magnesium and
PrOAUCES ... g of titanium.
[2]
(b) Titanium chloride is a compound.
State what is meant by ‘a compound’.
............................................................................................................................................. [1]

(c) Titanium has similar physical properties to aluminium.

Suggest a property of titanium which makes it suitable for use in the manufacture of aircraft.

[Total: 5]
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4 Fig. 4.1 shows the direction of three forces A, B and C acting on a parachutist and his parachute
as he falls towards the ground.

parachutist

Fig. 4.1

(@) Complete Table 4.1 to identify the forces A, B and C shown in Fig. 4.1 by writing one letter
next to each type of force.

Table 4.1

type of force letter

drag

tension

weight

[2]
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(b) As the parachutist falls towards the ground, approximately 3.5MJ of energy is transferred
between energy stores in a time of 40s.

(i) State the name of the energy store that decreases as the kinetic energy store increases.

(ii) Describe how energy is transferred to one other energy store as the parachutist falls and
name this store.

NAME OF STOIE .o
how the energy is transferred ...
..................................................................................................................................... [2]
(iii) Energy is conserved.
Determine the total amount of energy transferred to all the energy stores in 40s.
total amount of energy transferred = ....................ccc . MJ [1]

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

Fig. 5.1
(@) Name the blood vessels labelled B and C on Fig. 5.1.
Write your answers on Fig. 5.1. [2]
(b) Draw an arrow in blood vessel A on Fig. 5.1 to show the direction of blood flow. [1]

(c) Describe and explain how valve D maintains a one-way flow of blood when the left ventricle
contracts.

[Total: 6]

© UCLES 2023 5129/21/M/1J/123



9

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

chemical chromatography cracking
decreases filtration increases methane
neutralisation oxygen physical

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

...................................... is produced by the decomposition of vegetation.
Melting is an example of @ ..., change.
...................................... is an example of an exothermic reaction.
The reactivity of Group | metals with water ...........cccccceeeiiiiininnnnn, down the group.
...................................... can be used to identify pure substances.
[3]
7  Fig. 7.1 shows a lighted candle made from wax.
The solid wax becomes liquid near the flame.
flame liquid wax
solid wax
Fig. 7.1
(@) Use ideas about particles to explain how the solid wax becomes liquid wax.
............................................................................................................................................. [3]

(b) State the name of the process by which the air around the flame transfers thermal energy to
the surroundings.

[Total: 4]
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8 Petroleum is a fossil fuel.

(@) Name one other fossil fuel that is not petroleum and is not obtained from petroleum.

(b) Petroleum contains a mixture of hydrocarbons.

Fig. 8.1 shows some fractions obtained by the separation of petroleum in a fractionating
column.

refinery gas

fractionating

column T——__ | = naphtha

—» kerosene

—» gasoline

I_II_II_HJ_

— diesel oil

[

—» fuel oil

petroleum —»

C

=+ bitumen

Fig. 8.1

(i) State the physical property of hydrocarbons that is used in the separation of petroleum.

..................................................................................................................................... [1]
(ii) Name a fraction that is more viscous than diesel oil.

..................................................................................................................................... [1]
(iii) State a use of the naphtha fraction.

..................................................................................................................................... [1]
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(c) Fig. 8.2 shows a hydrocarbon found in petroleum.
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Fig. 8.2
Explain how the structure of this hydrocarbon shows that it is an alkane.

[Total: 5]
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9 Fig. 9.1 shows a diagram of a plant cell.

Some structures in the cell are identified by letters.
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Fig. 9.1

(@) Table 9.1 describes three of the structures in the cell in Fig. 9.1.

Complete Table 9.1 by matching the letters in Fig. 9.1 with the descriptions.

(b) (i)

(ii)

© UCLES 2023

Table 9.1

description of structure letter of structure

made of cellulose

contains chromosomes

releases energy from glucose

[3]

Name the chemical which causes the energy transferred from the sun by sunlight to be
stored as chemical energy.

..................................................................................................................................... [1]
The word equation for photosynthesis is:
water + carbon dioxide — glucose + oxygen
State the balanced chemical equation for photosynthesis.
..................................................................................................................................... [2]
[Total: 6]
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10 A student produces a wave in a rope as shown in Fig. 10.1.

rope
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Fig. 10.1

(@) Choose two words from the list to complete the sentence about waves.

amplitude energy light matter sound

Waves transfer ..., without transferring ..........ccccociiiiiiiee, . [2]

(b) (i) Use information in Fig. 10.1 to calculate the wavelength of the wave.

wavelength = ... m [1]
(ii) The student produces 1.2 waves per second.

Calculate the speed of the wave in the rope.

[Total: 5]

© UCLES 2023 5129/21/M/1J/23 [Turn over



14

11 The boxes on the left contain the names of small biological structures.

The boxes on the right contain the names of larger biological structures where the small structures
are found.

Draw one straight line from each box on the left to link the small structure to the larger structure
where it is found.

small structure larger structure
alveoli ileum
leaf
gene
stomach
guard cell
chromosome
villi lung

[4]
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12 (a) An atom of calcium has a nucleon number of 40 and an atomic number of 20.

Deduce the number of electrons and the number of neutrons in the atom of calcium.

number of electrons = ...
number of NeUroNS = ... ...
[2]
(b) Powdered calcium metal reacts with water to produce an alkaline solution.
(i) State the formula of the ion that causes the solution to be alkaline.
..................................................................................................................................... [1]
(ii) Suggest a pH value of the alkaline solution.

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

(iii) Describe one way to decrease the rate of reaction between calcium metal and water.
..................................................................................................................................... [1]

[Total: 5]

13 Abattery is used to start the engine of a car.
The initial current is very high but only lasts for a fraction of a second.

(a) Calculate the amount of charge transferred in a time of 0.20s by a current of 250A.

(b) The cable that carries the large current is wide.

Suggest one electrical safety hazard that is reduced by using a wide cable.

[Total: 3]
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14 (a) Name two types of neurone present in the nervous system.

ettt et ettt et e e et eee e teeeeteeeateeeaeeeeaneeeeaneeeeaneeeeanteeeaneeeeaReeeeaReeeeaneeeeasteeaaneeeeaneeeaaneeeaneas
2 et e tee e teeeea—eeeeaeeeeheeeeaaeee et eeeaneeeateeeaseeeaneeeanneeeanteeeaneeeaanteeeanteeaaneeens
[2]
(b) State what is described as ‘a rapid and automatic response to a stimulus’.
............................................................................................................................................. [1]
(c) Name the type of structure that produces a hormone.
............................................................................................................................................. [1]
(d) Name one human hormone.
............................................................................................................................................. [1]

[Total: 5]
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15 (a) Potassium, K, reacts with chlorine, Cl,, to form potassium chloride, KCI.

(i) Construct a balanced symbol equation, including state symbols, for the reaction.

..................................................................................................................................... [2]
(ii) Potassium chloride contains K* and Ci~ ions.
Fig. 15.1 shows part of the giant ionic lattice of potassium chloride.
Fig. 15.1
Complete Fig. 15.1 to show the arrangement of ions in the lattice. [1]

(iii) Calculate the concentration of the solution formed when 2g of potassium chloride
dissolves in 100 cm? of distilled water.

[1dm3 = 1000cm?]

concentration = ..........cocceeeveieeeeeeee e g/dm3 [1]

(iv) Describe a test and the result of the test that shows the presence of chloride ions in the

solution.
LTS PSSR
(=151 L PR PO PPPRPRRR
[2]
(b) State the difference between tap water and distilled water.
............................................................................................................................................. [1]

[Total: 7]
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16 An unstable isotope decays by beta emission.

(a) Describe the particle that is emitted from the nucleus when the isotope decays.

............................................................................................................................................. [1]
(b) Emitters of beta radiation are used in medical treatments inside the human body.
(i) Suggest why emitters used inside the body have a short half-life.
..................................................................................................................................... [1]
(ii) Suggest one other type of emission that can be used safely inside the body.
..................................................................................................................................... [1]

[Total: 3]
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