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You must answer on the multiple choice answer sheet. 
 
You will need: Multiple choice answer sheet 
 Soft clean eraser 
 Soft pencil (type B or HB is recommended) 
  

 

INSTRUCTIONS  
• There are forty questions on this paper. Answer all questions.  
• For each question there are four possible answers A, B, C and D. Choose the one you consider correct 

and record your choice in soft pencil on the multiple choice answer sheet.  
• Follow the instructions on the multiple choice answer sheet. 
• Write in soft pencil. 
• Write your name, centre number and candidate number on the multiple choice answer sheet in the 

spaces provided unless this has been done for you. 
• Do not use correction fluid. 
• Do not write on any bar codes. 
• You may use a calculator. 
 
 
INFORMATION 
• The total mark for this paper is 40. 
• Each correct answer will score one mark. 
• Any rough working should be done on this question paper. 
• The Periodic Table is printed in the question paper. 
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1 The diagram shows a cell with different structures labelled. 
 

cell membrane

mitochondria
nucleus

chloroplast

 
 

Which label indicates a structure or structures only found in plant cells? 

A mitochondria 

B cell membrane 

C chloroplast 

D nucleus 
 
 
2 Which statements about enzymes are correct? 
 

1 All enzymes are made of protein. 

2 Each enzyme works best at a certain pH. 

3 Each enzyme works best at a certain temperature. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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3 The diagram shows the cross-section of a leaf. 
 

A

B

C

D

 
 

Which structure is correctly named and matched to its function? 
 

 name function 

A palisade mesophyll transport of water 

B spongy mesophyll transport of water 

C stomata gas exchange between environment and leaf 

D vascular bundle gas exchange between environment and leaf 
 
 
4 What is a role of fat in the human body? 

A to form glycogen 

B to form urea 

C to provide amino acids 

D to provide a source of energy 
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5 The diagram shows how quickly four different substrates are broken down at different pH values 
by the enzyme which digests them. 

 
Which enzyme could be active in the stomach? 

 

0
0

2 4 6 8 10 12

time for all
substrate to be
broken down

pH

A B C D

 
 
 
6 What are the products of anaerobic respiration? 

A carbon dioxide + lactic acid + water 

B carbon dioxide + water 

C lactic acid + carbon dioxide 

D lactic acid 
 
 
7 Which labelled region of the Venn diagram shows the blood cells that are responsible for defence 

against pathogens? 
 

B

C

A D
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8 What is a component of tobacco smoke that can lead to lung cancer? 

A carbon dioxide 

B carbon monoxide 

C nicotine 

D tar 
 
 
9 Which row is correct for the hormone insulin? 
 

 target organ reaction in target organ 

A liver glucose changed to glycogen 

B kidney glycogen changed to glucose 

C liver glycogen changed to glucose 

D kidney glucose changed to glycogen 
 
 
10 The diagram shows the male reproductive system. 
 

X

 
 

What is the function of the part labelled X? 

A producing fluid for sperm to swim in 

B maintaining correct temperature for sperm production 

C producing sperm 

D transporting sperm 
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11 Which statements about genetic modification are correct? 
 

1 Bacteria are genetically modified because there are no ethical concerns about their 
use. 

2 Crop plants can be genetically modified so that they produce additional vitamins. 

3 Genetically modified bacteria can be used to produce insulin. 
 

A 1, 2 and 3 B 1 and 2 only C 1 only D 2 and 3 only 
 
 
12 The diagram shows the carbon cycle. 
 

carbon dioxide in
atmosphere

1

decay

fossil fuels

23

4

 
 

Which arrows represent the process of respiration? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
13 What are possible harmful effects of deforestation? 
 

 
increased  

carbon dioxide  
in atmosphere 

increased oxygen 
in atmosphere  

A   key 

B    = correct 

C    = not correct 

D    
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14 Which process causes particles in a substance to become closer together? 

A boiling 

B condensing 

C evaporating 

D melting 
 
 
15 Five different coloured inks, V, W, X, Y and Z, are analysed using chromatography. 
 

The chromatogram obtained is shown. 
 

V W X Y Z

base line

chromatography
paper

 
 

Which statements about the inks are correct? 
 

1 Ink W contains a substance that is not soluble in the solvent used. 

2 Ink X is a mixture of three substances. 

3 Ink X contains inks V, Y and Z. 

4 Ink V is a pure substance. 
 

A 1, 2 and 3 B 1, 2 and 4 C 2 and 3 only D 3 and 4 only 
 
 
16 Which statement about noble gases is correct? 

A They are reactive diatomic gases. 

B They are reactive monatomic gases. 

C They are unreactive diatomic gases. 

D They are unreactive monatomic gases. 
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17 X is an element in Group III and Y is an element in Group VII of the Periodic Table. 
 

Which diagram shows the outer electron arrangement of the covalent compound formed between 
X and Y? 

 

X Y

A

X
X Y X

B

Y
Y Y X

C

Y
Y X Y

D

X
X

 
 
 
18 The equation for the combustion of methane is shown. 
 

CH4  +  2O2  →  CO2  +  2H2O 
 

Which mass of water is formed when 160 g of methane is burned in excess oxygen? 

A 90 g B 180 g C 320 g D 360 g 
 
 
19 The equation for the reaction between solid magnesium and dilute hydrochloric acid is shown. 
 

Mg  +  2HCl  →  MgCl 2  +  H2 
 

Which statement explains why the rate of reaction decreases as the reaction occurs? 

A The temperature decreases because the reaction is exothermic. 

B The surface area of the magnesium increases because the pieces of magnesium get 
smaller. 

C The concentration of the hydrochloric acid is decreasing. 

D The magnesium chloride acts as a catalyst. 
 
 
20 Which gas is identified by relighting a glowing splint? 

A carbon dioxide 

B hydrogen 

C nitrogen 

D oxygen 
 
 



9  
 

© UCLES 2023 5129/12/O/N/23 [Turn over 

21 The pH values of three solutions are shown. 
 

 pH 

ethanoic acid 6 

hydrochloric acid 1 

iron(III) chloride 3 
 

What is the order of acidity of these solutions, from most acidic to least acidic? 

A ethanoic acid, hydrochloric acid, iron(III) chloride 

B ethanoic acid, iron(III) chloride, hydrochloric acid 

C hydrochloric acid, ethanoic acid, iron(III) chloride 

D hydrochloric acid, iron(III) chloride, ethanoic acid 
 
 
22 A soluble salt is prepared by adding excess insoluble base to a dilute acid. 
 

After the insoluble base neutralises the acid, the mixture is filtered. 
 

The …...1..…. remains in the filter paper and the …...2…... passes through the filter paper. 
 

Which words complete gaps 1 and 2? 
 

 1 2 

A residue filtrate 

B residue insoluble base 

C solvent filtrate 

D solvent insoluble base 
 
 
23 X and Y are two elements in the same period of the Periodic Table. 
 

Y is to the right of X in the period. 
 

Which statement is correct? 

A X and Y have similar properties. 

B X has a greater atomic (proton) number than Y. 

C X has more electron shells than Y. 

D X has more metallic character than Y. 
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24 An element X has an atomic (proton) number of 3. 
 

Which statement about X is correct? 

A It forms ions by gaining electrons. 

B It is a gas at room temperature and pressure. 

C It is in Group III of the Periodic Table. 

D It reacts with cold water. 
 
 
25 Which statements about atmospheric pollutants are correct? 
 

1 Carbon dioxide is a toxic gas produced by the incomplete combustion of fossil fuels. 

2 Particulates can cause cancer and are produced by the incomplete combustion of 
fossil fuels. 

3 Methane can cause increased global warming and is produced by the 
decomposition of vegetation. 

4 Carbon monoxide is a toxic gas produced by digestion in animals. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
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26 The fractional distillation of petroleum is shown. 
 

petroleum

gases

gasoline

kerosene

diesel

oils

bitumen  
 

The gases have small molecules, the lowest boiling temperature and burn most easily. 
 

Bitumen has large molecules, the highest boiling temperature and burns least easily. 
 

Which statement is correct? 

A All of the molecules in any one fraction are the same. 

B Gasoline molecules are larger than diesel oil molecules. 

C The oils fraction burns less well than kerosene. 

D The oils fraction has a lower boiling temperature than kerosene. 
 
 
27 In which reaction is hydrogen produced from long chain hydrocarbons? 

A addition 

B combustion 

C cracking 

D reduction 
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28 A toy car moves across a bench. 
 

Which instruments are needed to take the measurements used to calculate the speed of the car? 

A a balance and a measuring cylinder 

B a measuring cylinder and a ruler 

C a measuring cylinder and a stopwatch 

D a ruler and a stopwatch 
 
 
29 A speed–time graph for a car starting from rest is shown. 
 

5

0

10

15

20

10 2 3 4 5 6 7 8

speed
m / s

time / s  
 

What is the acceleration of the car between 4 s and 8 s? 

A 0 m / s2 B 2.5 m / s2 C 5 m / s2 D 10 m / s2 
 
 
30 A student measures the mass of an empty beaker and then measures the mass of the beaker 

with five identical plastic spheres in it. 
 

32.5 g 35.6 g

 
 

What is the mass of one sphere? 

A 0.62 g B 3.10 g C 7.12 g D 15.5 g 
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31 When electrical power is generated, energy is transferred between stores. 
 

Which method of generating electrical power transfers gravitational potential energy to kinetic 
energy? 

A burning fuel in a power station 

B generating hydroelectric power 

C generating nuclear power 

D generating geothermal power 
 
 
32 A train is pulled a distance of 30 km with a steady force of 15 kN. 
 

How much work is done on the train? 

A 2.0 kJ B 450 kJ C 2.0 MJ D 450 MJ 
 
 
33 The diagram shows three waves, P, Q and R, drawn to the same scale. They all travel at the 

same speed. 
 

P Q R

 
 

A student writes three statements about these waves. 
 

1 Wave P has the shortest wavelength. 

2 Wave Q has the smallest amplitude. 

3 Wave R has the highest frequency. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 1 only D 2 and 3 
 
 
34 A wave generator produces a water wave with a frequency of 12 Hz and a wavelength of 2.0 cm. 
 

What is the speed of the wave? 

A 0.060 m / s B 0.24 m / s C 6.0 m / s D 24 m / s 
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35 Three components of the electromagnetic spectrum are arranged in order from the lowest 
frequency to the highest frequency. 

 
Which order is correct? 

A microwaves → visible light → radio waves 

B microwaves → X-rays → visible light 

C radio waves → microwaves → X-rays 

D X-rays → visible light → radio waves 
 
 
36 A charge of 30 C passes a point in a circuit in a time of 2.0 minutes. 
 

What is the current in the circuit? 

A 0.25 A B 15 A C 60 A D 3600 A 
 
 
37 In the circuit shown, component Y can be used to gradually change the brightness of the lamp. 
 

Y
 

 
What is component Y? 

A a battery 

B a resistor 

C a switch 

D a variable resistor 
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38 The circuit shows a battery, three identical resistors and three ammeters, X, Y and Z. 
 

A

A

A

X

Y

Z

 
 

Which row shows a possible set of readings for the ammeters? 
 

 X / A Y / A Z / A 

A 6 3 3 

B 6 4 2 

C 12 4 8 

D 12 6 12 
 
 
39 The use of electricity in the home must be safe. 
 

Which list contains only safety features? 

A double insulation, fuses, earth wire 

B double insulation, fuses, live wire 

C fuses, earth wire, neutral wire 

D fuses, live wire, neutral wire 
 
 
40 An amateur scientist keeps some samples of radioactive rocks in a paper envelope. 
 

Which emissions cannot get through the paper of the envelope? 

A alpha-particles and beta-particles 

B alpha-particles only 

C beta-particles and gamma-rays 

D gamma-rays only 
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