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Paper 0654/11 

Multiple Choice (Core) 

 
 

Question 
Number 
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 Question 
Number 

Key 
 Question 

Number 
Key 

1 A  11 B  21 A  31 C 

2 D  12 B  22 A  32 B 

3 D  13 C  23 C  33 D 

4 D  14 D  24 A  34 B 

5 A  15 C  25 D  35 A 

6 B  16 C  26 D  36 C 

7 C  17 B  27 B  37 B 

8 C  18 D  28 A  38 C 

9 A  19 B  29 C  39 D 

10 C  20 B  30 A  40 B 

 
 
General Comments 
 
Candidates performed very well on Questions 2, 7, and 12. Questions 6, 8, 11, 16, 18, 22, 25, 29, 37 and 
38 proved the most challenging for candidates. 
 
 
Comments on individual questions 
 
Question 3 
 
Candidates were asked which molecules make up larger fat molecules. While almost all chose fatty acids as 
one of the components, they were divided on whether the other component was glucose of glycerol.  
 
Question 6 
 
Candidates found this question demanding. Candidates were asked which process was taking place when 
saliva and starch are mixed within a partially permeable membrane suspended in water. Very few correctly 
answered digestion, most thinking it was assimilation or egestion. 
 
Question 8 
 
Very few students knew the composition of expired air, most thinking it contained very little oxygen and a 
high concentration of carbon dioxide. 
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Question 11 
 
In this question candidates had to interpret a graph showing the variation in mass of two types of potato. 
There was evidence of guessing as to whether the mass of the potatoes showed continuous or 
discontinuous variation. 
 
Question 15 
 
More able candidates chose the incorrect option A rather than the correct answer, option C. Candidates are 
expected to understand the differences between chemical changes and physical changes. 
 
Question 16 
 
There was evidence that many candidates had guessed at the answer. Candidates should know that ionic 
substances form when a metal and a non-metal react together. 
 
Question 18 
 
Candidates selected the incorrect options A and C more often than the correct answer, option D. Candidates 
are expected to know that when aqueous sodium chloride is electrolysed, sodium hydroxide is formed, which 
turns red litmus blue. 
 
Question 19 
 
Stronger candidates selected the incorrect option C rather than the correct answer, option B. Candidates are 
required to understand and identify endothermic and exothermic changes from information given. 
 
Question 22 
 
Candidates selected the incorrect options C and D more often than the correct answer, option A. Candidates 
are required to know the characteristic reactions of acids with metals and other bases, including the products 
that are formed. 
 
Question 24 
 
Stronger candidates selected the incorrect option B rather than the correct answer, option A. Candidates are 
expected to be able to describe the noble gases in Group VIII of the Periodic Table. 
 
Question 25 
 
Candidates selected the incorrect options B and C more often than the correct answer, option D. Candidates 
should be able to deduce the volume remaining when specified gases are removed from a sample of clean 
air. 
 
Question 26 
 
Stronger candidates selected the incorrect option C rather than the correct answer, option D. Candidates are 
required to know the chemical reactions involved in the manufacturing processes listed in the syllabus. 
 
Question 28 
 
Most candidates could identify the correct distance–time and speed–time graphs, although all the options 
were popular. 
 
Question 29 
 
A large number of candidates selected option D, failing to appreciate that there was an unbalanced 10 N 
force acting on object Z. 
 
Question 31 
 
In this question on power, a significant number selected option A, being unaware that a power of 1500 W 
indicates a rate of energy transfer of 1500 J / s. 



Cambridge International General Certificate of Secondary Education 
0654 Co-ordinated Sciences (Double Award) June 2024 

Principal Examiner Report for Teachers 
 

  © 2024 

Question 33  
 
Although most candidates knew at which positions cooling or heating were required to produce a convection 
current, many did not consider the arrows indicating the direction of the current, thus arriving at the incorrect 
option A. 
 
Question 35 
 
Candidates should be aware that sound needs a medium through which to travel. A number thought that the 
bell cannot vibrate in a vacuum, leading them to select option B. 
 
Question 36  
 
It was widely known that e.m.f. is measured in volts using a voltmeter, but a significant number of candidates 
thought that a voltmeter is connected in series with the cell, rather than in parallel.  
 
Question 37 
 
This question on resistor combinations proved demanding. By far the most common error was to select the 
option with only one resistor, option A, ignoring the fact that a second resistor in parallel reduces the 
combined resistance. 
 
Question 38 
 
Many candidates selected the lower values (5 A or 9 A), probably believing that either of these would provide 
the greatest safety, but not realising that both of them would blow at the maximum current given in the 
question (10 A). 
 
Question 39 
 
Many candidates either chose the wrong direction for the field lines (option C) or chose the wrong field 
pattern (option B). 
 
Question 40 
 
A significant number of candidates incorrectly selected option C, a value arrived at by multiplying the current 
rate of emission by the number of days. 
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Number 
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 Question 
Number 

Key 
 Question 

Number 
Key 

1 B  11 A  21 A  31 C 

2 A  12 B  22 C  32 D 

3 C  13 B  23 A  33 D 

4 D  14 D  24 B  34 D 

5 A  15 C  25 C  35 C 

6 C  16 A  26 D  36 B 

7 D  17 D  27 C  37 B 

8 B  18 B  28 C  38 A 

9 C  19 A  29 A  39 B 

10 D  20 B  30 B  40 A 

 
 
General comments 
 
Candidates performed very well on Questions 1, 4 and 7. Questions 2, 5, 6, 15, 17, 21, 26, 28, 30, 33 and 
37 proved the most challenging for candidates. 
 
 
Comments on individual questions 
 
Question 2 
 
Candidates were equally divided on whether the process by which oxygen enters the blood capillaries from 
the alveoli is diffusion or transpiration. A number thought it might be osmosis. 
 
Question 5 
 
This question showed evidence of guessing between two answers. Candidates were asked which cells in a 
leaf lost the most water, and which absorbed the most carbon dioxide. A significant number thought the 
palisade mesophyll lose the most water and the guard cells absorb the most carbon dioxide. There may have 
been confusion between stomata and guard cells. 
 
Question 6 
 

Candidates were asked which process takes place when saliva and starch are mixed. Candidates were fairly 
equally divided as to whether this was absorption, assimilation or digestion. 
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Question 11 
 
While most candidates correctly knew that a heterozygous genotype has two different alleles, many of them 
thought this meant they were pure breeding. 
 
Question 15 
 
There was evidence that many candidates had guessed at the answer. Candidates should know that noble 
gases such as helium exist as monatomic elements, and that the halogens exist as diatomic covalent 
molecules. They are also expected to understand that ionic compounds form when metals and non-metals 
combine, and that non-metallic elements bond together forming covalent molecules. 
 
Question 17 
 
Candidates selected the incorrect option B more often than the correct answer, option D. Candidates are 
expected to understand simple mathematical ratios, and apply these to molecular formulae. 
 
Question 21 
 
Candidates are required to know that carbon dioxide is produced when an acid reacts with a metal 
carbonate, as well as the test for carbon dioxide. They are also required to know the flame colours observed 
in the flame tests for the specified metal ions. 
 
Question 26 
 
There was evidence that many candidates had guessed at the answer. Candidates should be able to 
describe the manufacture of lime by the thermal decomposition of limestone. 
 
Question 28 
 
Understanding the speed–time graphs proved demanding, with option B being as popular as the correct 
answer, option C, and option D being much more popular. 
 
Question 30 
 
This question about resultant force was not well understood. As many candidates selected option C (forces 
must be in the same direction) as selected the correct answer, option B. Even more selected option A (a 
moving object must have a resultant force acting on it). 
 
Question 33 
 
In this question on refraction of light, the correct option D was selected less often than any of the other 
options. Particularly popular was option B, selected by candidates who did not notice that the light is passing 
from glass into air, not the other way round. 
 
Question 34 
 
It is possible that the significant number of candidates who selected the incorrect option B believed that wave 
Q could not represent both a louder and a higher-pitched sound. 
 
Question 35 
 
By far the most common mistake was to think that the charging process involves the transfer of protons 
rather than electrons, leading to a choice of option B. 
 
Question 36 
 
Few candidates were aware that both e.m.f. and p.d. are measured in volts. Many selected option A, current 
and p.d.. 
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Question 37 
 
This question on electric circuits was not well understood. Few candidates knew that there is equal current in 
two resistors connected in series, with option C and, particularly, option A being more popular than the 
correct answer, option B. 
 
Question 39 
 
Selecting option C was the most common error, mixing up both the position of the atomic number and the 
value of the mass number.  
 
Question 40 
 
Weaker candidates tended to select 5.0 hours as the value of the half-life, this being half of the time range of 
the graph. 
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1 B  11 A  21 A  31 C 

2 A  12 B  22 C  32 D 

3 C  13 B  23 A  33 D 

4 D  14 D  24 B  34 D 

5 A  15 C  25 C  35 C 

6 C  16 A  26 D  36 B 

7 D  17 D  27 C  37 B 

8 B  18 B  28 C  38 A 

9 C  19 A  29 A  39 B 

10 D  20 B  30 B  40 A 

 
 
General comments 
 
Candidates performed very well on Questions 1, 4 and 7. Questions 2, 5, 6, 15, 17, 21, 26, 28, 30, 33 and 
37 proved the most challenging for candidates. 
 
 
Comments on individual questions 
 
Question 2 
 
Candidates were equally divided on whether the process by which oxygen enters the blood capillaries from 
the alveoli is diffusion or transpiration. A number thought it might be osmosis. 
 
Question 5 
 
This question showed evidence of guessing between two answers. Candidates were asked which cells in a 
leaf lost the most water, and which absorbed the most carbon dioxide. A significant number thought the 
palisade mesophyll lose the most water and the guard cells absorb the most carbon dioxide. There may have 
been confusion between stomata and guard cells. 
 
Question 6 
 

Candidates were asked which process takes place when saliva and starch are mixed. Candidates were fairly 
equally divided as to whether this was absorption, assimilation or digestion. 



Cambridge International General Certificate of Secondary Education 
0654 Co-ordinated Sciences (Double Award) June 2024 

Principal Examiner Report for Teachers 
 

  © 2024 

Question 11 
 
While most candidates correctly knew that a heterozygous genotype has two different alleles, many of them 
thought this meant they were pure breeding. 
 
Question 15 
 
There was evidence that many candidates had guessed at the answer. Candidates should know that noble 
gases such as helium exist as monatomic elements, and that the halogens exist as diatomic covalent 
molecules. They are also expected to understand that ionic compounds form when metals and non-metals 
combine, and that non-metallic elements bond together forming covalent molecules. 
 
Question 17 
 
Candidates selected the incorrect option B more often than the correct answer, option D. Candidates are 
expected to understand simple mathematical ratios, and apply these to molecular formulae. 
 
Question 21 
 
Candidates are required to know that carbon dioxide is produced when an acid reacts with a metal 
carbonate, as well as the test for carbon dioxide. They are also required to know the flame colours observed 
in the flame tests for the specified metal ions. 
 
Question 26 
 
There was evidence that many candidates had guessed at the answer. Candidates should be able to 
describe the manufacture of lime by the thermal decomposition of limestone. 
 
Question 28 
 
Understanding the speed–time graphs proved demanding, with option B being as popular as the correct 
answer, option C, and option D being much more popular. 
 
Question 30 
 
This question about resultant force was not well understood. As many candidates selected option C (forces 
must be in the same direction) as selected the correct answer, option B. Even more selected option A (a 
moving object must have a resultant force acting on it). 
 
Question 33 
 
In this question on refraction of light, the correct option D was selected less often than any of the other 
options. Particularly popular was option B, selected by candidates who did not notice that the light is passing 
from glass into air, not the other way round. 
 
Question 34 
 
It is possible that the significant number of candidates who selected the incorrect option B believed that wave 
Q could not represent both a louder and a higher-pitched sound. 
 
Question 35 
 
By far the most common mistake was to think that the charging process involves the transfer of protons 
rather than electrons, leading to a choice of option B. 
 
Question 36 
 
Few candidates were aware that both e.m.f. and p.d. are measured in volts. Many selected option A, current 
and p.d.. 
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Question 37 
 
This question on electric circuits was not well understood. Few candidates knew that there is equal current in 
two resistors connected in series, with option C and, particularly, option A being more popular than the 
correct answer, option B. 
 
Question 39 
 
Selecting option C was the most common error, mixing up both the position of the atomic number and the 
value of the mass number.  
 
Question 40 
 
Weaker candidates tended to select 5.0 hours as the value of the half-life, this being half of the time range of 
the graph. 
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Question 
Number 
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 Question 
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Key 

 Question 
Number 

Key 
 Question 

Number 
Key 

1 A  11 B  21 C  31 A 

2 A  12 A  22 A  32 D 

3 B  13 A  23 B  33 A 

4 A  14 D  24 D  34 C 

5 C  15 C  25 D  35 C 

6 B  16 A  26 C  36 D 

7 D  17 B  27 B  37 C 

8 D  18 A  28 D  38 B 

9 A  19 C  29 C  39 C 

10 C  20 D  30 D  40 B 

 
 
General comments 
 
Candidates performed very well on Questions  2, 14, 16, 29 and 33. Questions 4, 24, 27, 30 and 31 proved 
the most challenging for candidates. 
 
 
Comments on individual questions 
 
Question 4 
 
This question about denaturation of an enzyme caused some confusion. Some candidates knew a high pH 
changes the active site of an enzyme, however, some believed that a high temperature changes the active 
site of the substrate. This suggests that the candidates did not read the options carefully enough and did not 
notice the word substrate. 
 
Question 8 
 
Almost all candidates knew that the rate of breathing increases, but many believed that the depth decreases. 
For this type of question, candidates should relate the question to a real situation, and ask themselves what 
happens to their own breathing when running. 
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Question 13 
 
Almost all candidates knew that the first stage of eutrophication is the increased growth of algae, but they 
were then divided as to whether the next stage was the aquatic plants dying, or a decrease in oxygen levels.  
 
Question 14 
 
Most candidates were able to calculate a temperature change from the readings on a thermometer. 
 
Question 16 
 
Most candidates were able to identify the correct dot-and-cross diagram showing all the outer-shell electrons 
in a molecule of ethanol. 
 
Question 24 
 
Candidates selected the incorrect option A more often than the correct answer, option D, with stronger 
candidates selecting the incorrect option C. Candidates are required to describe noble gases as monatomic 
and unreactive. They should also know the uses of named noble gases, and the approximate proportion of 
these gases in clean air. 
 
Question 27 
 
There was evidence that many candidates had guessed at the answer. Candidates are expected to 
understand the polymerisation processes involving alkene monomer units with a carbon-carbon double bond. 
They should also be able to describe the formation of simple condensation polymers, such as nylon, from 
monomer units containing both –COOH and –NH2 groups. 
 
Question 29 
 
A large proportion of candidates could calculate mass from measurements taken in a displacement method 
for determining density. 
 
Question 30 
 
This question involved equating initial gravitational potential energy and final kinetic energy. Rearranging the 
equation caused difficulty for many, often leading to a choice of either option A or option B. 
 
Question 31 
 
Few candidates knew that the Sun is not the source of geothermal energy, with evidence of guessing as all 
incorrect options were popular choices, particularly wind. 
  
Question 33 
 
This question on wave terms caused little difficulty for most candidates. 
 
Question 34 
 
Although many candidates were aware that the movement of the object would cause the image to become 
smaller, many of these believed it to be an upright image rather than an inverted one, so selected the 
incorrect option D. 
 
Question 37 
 
A common misconception was to believe that the currents in two resistors with different resistances are 
equal when they are connected in parallel. 
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Multiple Choice (Extended) 

 
 

Question 
Number 

Key 
 Question 

Number 
Key 

 Question 
Number 

Key 
 Question 

Number 
Key 

1 B  11 B  21 A  31 B 

2 A  12 D  22 C  32 A 

3 A  13 B  23 C  33 B 

4 D  14 C  24 D  34 C 

5 D  15 A  25 D  35 D 

6 C  16 B  26 B  36 A 

7 C  17 A  27 A  37 D 

8 A  18 B  28 B  38 D 

9 C  19 D  29 C  39 A 

10 D  20 D  30 C  40 C 

 
 
General comments 
 
Candidates performed very well on Questions  2, 8, 10, 21 and 27. Questions 15, 36 and 37 proved the 
most challenging for candidates. 
 
 
Comments on individual questions 
 
Question 2 
 
This question about what living organisms are made from was very well understood. 
 
Question 8 
 
Most candidates correctly answered this question about respiration in yeast. 
 
Question 13 
 
In this question, candidates had to interpret a graph of oxygen concentration in a stream at various distances 
downstream from fertiliser run-off. There was evidence of guessing between an increase followed by a 
decrease in oxygen concentration, or the reverse. 
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Question 15 
 
More of the stronger candidates selected the incorrect option C rather than the correct answer, option A. 
These candidates understood that molten covalent compounds are not electrical conductors, but they did not 
appreciate that covalent compounds generally have high volatilities. 
 
Question 16 
 
Stronger candidates selected the incorrect option D rather than the correct answer, option B. They were able 
to use the stoichiometry in the reaction equation, but had not converted the volume, 30 cm3, to dm3 before 
calculating the moles of hydrogen gas produced. 
 
Question 21 
 
Most candidates knew the properties of transition elements. 
 
Question 23 
 
Stronger candidates selected the incorrect option A rather than the correct answer, option C. They knew that 
ammonia turns red litmus blue, but they did not understand that the strong base sodium hydroxide displaces 
ammonia from its salts. 
 
Question 27 
 
Many candidates correctly identified the total number of amide linkages in a molecule using its displayed 
formula. 
 
Question 31 
 
The most common misconception among candidates was to believe that wind is an energy source that is 
reliable at all times, option D. 
 
Question 36 
 
Few candidates selected the correct answer, option A. These candidates missed that the unit of resistance 
on the graph was kΩ rather than Ω, so arrived at the incorrect answer, option C. 
  
Question 37 
 
Some candidates did not take account of units in this question on energy in an electric circuit. These 
candidates did not convert the time in minutes to a value in seconds, therefore mistakenly selecting option C. 
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Multiple Choice (Extended) 

 
 

Question 
Number 

Key 
 Question 

Number 
Key 

 Question 
Number 

Key 
 Question 

Number 
Key 

1 B  11 A  21 C  31 B 

2 C  12 C  22 C  32 A 

3 C  13 D  23 A  33 A 

4 A  14 C  24 B  34 D 

5 B  15 D  25 B  35 C 

6 D  16 A  26 B  36 D 

7 D  17 A  27 D  37 A 

8 B  18 D  28 C  38 B 

9 C  19 B  29 A  39 B 

10 A  20 A  30 B  40 C 

 
 
General comments 
 
Candidates performed very well on Questions 5, 20 and 22. Questions 1, 18, 25 and 36 proved the most 
challenging for candidates. 
 
 
Comments on individual questions 
 
Question 1 
 
Candidates found this question about the nutritional needs of plants and animals demanding. A significant 
number of candidates incorrectly selected organic compounds as the answer forgetting that plants 
synthesise organic compounds in photosynthesis.  
 
Question 5 
 
Candidates answered this question about manufacture of carbohydrates very well. 
 
Question 8 
 
There was evidence of guessing in this question about which process releases the most energy. Candidates 
were equally divided between the equations for aerobic respiration and photosynthesis. 
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Question 14 
 
Many candidates selected the incorrect option B rather than the correct answer, option C. Candidates are 
required to understand that crystallisation is used to obtain salt crystals from a concentrated aqueous 
solution, and that distillation can be used to obtain water from an aqueous solution. 
 
Question 18 
 
Candidates selected the incorrect options B and C more often than the correct answer, option D. Candidates 
are expected to describe oxidation and reduction in terms of electron transfer, and to identify oxidising and 
reducing agents in a chemical reaction equation. 
 
Question 20 
 
Most candidates knew the test for carbon dioxide. 
 
Question 22 
 
Most candidates were able to identify the properties of neon, a noble gas. 
 
Question 24 
 
Candidates selected the incorrect options C and D more often than the correct answer, option B. Candidates 

are required to describe chemical tests for water using copper(II) sulfate and cobalt(II) chloride, including 

the initial and final colours. 
 
Question 28 
 
The most common mistake in this question on speed–time graphs was to multiply the maximum speed by 
the total time, ignoring the initial period of acceleration, this led them to select option D. 
 
Question 30 
 
In this question on moments, some candidates forgot to multiply the mass of the load by g, therefore arriving 
at the incorrect option A. 
 
Question 33 
 
Option B was selected by a significant number of candidates, although this diagram did show some internal 
reflection, these candidates did not realise that the reflection is not total because some of the light is 
refracted. 
  
Question 36 
 
Only the strongest candidates could answer this question on charge correctly. Many candidates selected 
option C (calculating current as resistance divided by p.d.) or option B (calculating current as resistance 
divided by p.d., then calculating time as current divided by charge). 
 
Question 38 
 
The topic of this question was the direction of the force acting on a current-carrying wire in a magnetic field. 
Some candidates selected option D, confusing either the direction of the current or that of the magnetic field. 
Alternatively, they may have used the wrong hand to determine the direction. 
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Paper 0654/31 

Theory (Core) 

 
 
Key messages 
 
Some candidates missed available marks due to their responses not answering the question completely. In 
these cases, candidates should be reminded to read the stimulus material and each question carefully and 
complete all the instructions contained within the question. 
 
Any formula quoted should be in a standard form and use recognisable symbols. Formulae consisting of 
units should be avoided. Similarly, formulae consisting of a mixture of words, symbols and units should also 
be avoided. 
 
 
General comments 
 
A good standard of scientific knowledge was displayed by many candidates. Some candidates should be 
congratulated for their clear and accurate responses.   
 
Calculations were often done well with working shown.   
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) Enamel was quite well known for A. Pulp was less well known for B with many candidates giving 

dentine or nerves.  
 
 (ii) Chewing, eating and ingestion were all popular incorrect responses. 
 
(b) (i) Most candidates were able to use the graph to determine the average number of cavities in 1985 

and 2015 but some did not calculate the decrease as a percentage, leaving it as 3.8 rather than 
83%. 

 
 (ii) Most candidates gave at least one reason for the reduction in cavities. A few candidates gave 

vague answers relating to healthcare or medicine, which were not sufficient. 
 
(c)  This was generally well answered. Candidates who did not score both marks usually referred to 

oxygen, haemoglobin or arteries/veins. 
 
Question 2 
 
(a) (i)  Almost all candidates correctly suggested sodium.  
 
 (ii) A number of candidates suggested iron rather than aluminium as the metal extracted from bauxite.     
 
 (iii) A number of candidates suggested copper rather than iron as the main metal found in steel. 
 
 (iv) Many candidates incorrectly suggested copper, rather than platinum as the inert electrode metal. 
 
(b) (i) Most candidates correctly deduced the correct order of reactivity. 
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 (ii) Many candidates correctly named a Group I metal as a metal that reacts with cold water.  
 
 (iii) Many candidates were awarded both marks. A number of candidates did not state whether the 

changes were increases or decreases. Some candidates incorrectly referred to changes that could 
be made to the magnesium or the addition of a catalyst. 

 
 (iv) Almost all the candidates were able to complete the balanced symbol equation. 
 
Question 3 
 
(a) (i) A few candidates drew clear and accurate circuit diagrams. Some candidates did not know the 

correct symbols for a switch or a lamp. Some candidates drew two extra cells in the circuit.  
 
 (ii) Many candidates knew the correct symbol for a voltmeter. Fewer candidates were able to draw the 

voltmeter connected across the lamp. 
 
 (iii) Candidates needed to show the link between 1.5 V and 3.0 V. There were many vague answers. 

For example, so the lamp is brighter or so the lamp lasts longer.  
 
 (iv) Most candidates multiplied the potential difference by the current rather than dividing the potential 

difference by the current. 
 
 (v) Joules, ohms and amperes were often incorrectly suggested.  
 
(b) (i) This was well answered by many candidates. 
 
 (ii) The normal was quite well known. Reflection line was a popular wrong answer. 
 
 (iii) Reflection was well known although a number of candidates suggested refraction. 
 
Question 4 
 
(a) (i) Most candidates included a snake in their food chain. However, many added organisms not shown 

in the web or chose organisms which did not follow the direction of the arrows. A few candidates 
simply made up their own food chain with a snake in it. 

 
 (ii) A few candidates chose to give definitions of the terms rather than examples from the food web. 
 
 (iii) A wide variety of correct responses were given by the candidates. Examples of responses not 

accepted were those relating to extinction of species, which had already been given in the 
question.  

 
(b)  Sunlight and oxygen were often suggested incorrectly. 
 
(c)  Candidates found this demanding but many managed to gain at least one mark usually for a 

reference to herbivores. 
 
(d)  Decomposers were well known as the type of organism that get their energy from dead organic 

matter. 
 
Question 5 
 
(a)  Common pitfalls were to talk about the bulk properties or the movement of particles rather than the 

arrangement of the particles. 
 
(b)  Evaporation was well known. 
 
(c)  Seven was well known as the pH number of pure water. 
 
(d)  Chlorination kills microbes/bacteria. Many candidates chose vague words like remove, purify or 

clean. 
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(e)  Common errors were to place the bonding pair electrons around the hydrogen electron shells and 
to leave too many or too few non-bonding electrons in the outer shell of the oxygen atom. 

 
(f)  There was much confusion between solvents and solutions. Generally, candidates needed to use 

the word dissolve in their response. 
 
Question 6 
 
(a) (i) This was answered correctly by most candidates.  
 
 (ii) This was answered correctly by most candidates.    
 
 (iii) Few candidates attempted to calculate the area under the graph. Most candidates multiplied the 

maximum speed by the time. 
 
(b) (i) The idea that gaps are left to allow the track to expand in hot weather and avoid the track buckling 

was not well known. To stop overheating or melting were common incorrect ideas. 
 
 (ii) Many candidates did not calculate the mass of the rail. Consequently, they determined the volume 

as 1.3 m3 rather than 0.13 m3. 
 
Question 7 
 
(a) (i) Many candidates correctly identified parts A and B. However, the names of these parts were 

sometimes vague. For example, gland for A or hair erector for B. 
 
 (ii) Many candidates confused thicker layer of skin with thicker layer of fat. Few candidates were able 

to give an explanation in terms of insulation.       
 
(b)  Many candidates correctly identified two roles of the brain in the maintenance of internal body 

temperature. However, a number of candidates thought that the brain shivers and sweats to 
increase or decrease body temperature. 

 
(c)  Homeostasis was well known. 
 
Question 8 
 
(a) (i) Refinery gas was not well known as fraction X. Crude oil, petroleum and natural gas were often 

suggested. 
 
 (ii) Few candidates knew that the naphtha fraction is used as a feedstock for making chemicals. Fuel 

was the most popular response but this use had already been given in the question. 
 
 (iii) Fractional distillation was quite well known. Distillation was not accepted.  
 
 (iv) Many candidates correctly determined the mass of diesel oil as 130 kg. 
 
 (v) Few candidates were able to identify both elements present in the molecules, although many knew 

either carbon or hydrogen. Many other elements, compounds and oil fractions were suggested.  
 
(b) (i) Coal and natural gas were often correctly suggested. Crude oil was sometimes given, suggesting 

that some candidates did not know that crude oil is also called petroleum. 
 
 (ii) Some candidates suggested carbon dioxide which was given in the question. 
 
 (iii) Many candidates were not able to answer this clearly. There were many vague ideas such as one 

change is able to be seen and the other is not. 
 
Question 9 
 
(a) (i) The weight of the submarine was mostly identified as force C. 
 



Cambridge International General Certificate of Secondary Education 
0654 Co-ordinated Science (Double Award) June 2024 

Principal Examiner Report for Teachers 
 

  © 2024 

 (ii) Many candidates incorrectly suggested that the submarine would be stationary if forces were 
balanced. However, in the question, the candidates were told that the submarine was moving. 
Therefore, the submarine must have been travelling at constant speed. 

 
(b) (i) What happens to an atom during nuclear fission was not well known. Few candidates mentioned 

the nucleus at all. A few candidates suggested that the atoms splits. This response was given 
partial credit. 

 
 (ii) A few candidates correctly explained that the lead would prevent the escape of ionising radiation 

from the reactor. Very few candidates mentioned the consequences of ionising radiation reaching 
the submarine crew.      

 
(c) (i) Most candidates divided the speed by the time rather than multiplying the speed by the time. 
 
 (ii) Most candidates were able to name a region of the electromagnetic spectrum and give a use for 

waves in that region. The most popular was X-rays and body/bone scanning. 
 
Question 10 
 
(a)  Most candidates gained at least one mark and some gave all four correct answers. 
 
(b)  Many candidates correctly suggested pH as a factor that changes enzyme activity. Popular 

incorrect responses were surface area and light. 
 
(c)  Few candidates were able to identify the four elements found in proteins. Calcium was often 

included with a combination of some of the other elements. 
 
(d)  Biuret was well known as the test for proteins. Benedict’s solution and iodine were sometimes 

suggested. 
 
(e)  Protein was frequently linked to amino acids. Glycogen was linked to glucose by some candidates, 

but others linked it incorrectly to glycerol. Fats and oils were usually linked to either fatty acids or 
glycerol but not both. 

 
Question 11 
 
(a)  This was well answered with many candidates gaining all three marks.     
 
(b)  Many candidates found this question demanding. Many did not mention electrons at all and few 

suggested losing two electrons or even just losing electrons. 
 
(c) (i) Calcium oxide was not known as the chemical name for lime. Limewater and limestone were 

frequently suggested. 
 
 (ii) Carbon dioxide was well known as the gas produced in the thermal decomposition of calcium 

carbonate. Hydrogen was a common incorrect suggestion. 
 
 (iii) Few candidates were able to explain that limestone is spread on soil to neutralise acidic soil. Most 

answers suggested to add nutrients or as a fertiliser. 
 
(d) (i) Three was the correct and most popular answer. A common error was two. 
 
 (ii) Five was the correct and most popular answer. Many other numbers were incorrectly suggested. 
 
Question 12 
 
(a) (i) Friction was not well known as the force. Electrostatic, kinetic and gravity were often suggested. 
 
 (ii) Few candidates knew that the particle transferred was an electron. Fewer knew that it had a single 

negative charge. Proton was frequently suggested. 
 
(b)  Few candidates referred to the most energetic molecules escaping during evaporation and even 

fewer were able to explain that the average energy of the remaining molecules would be lower. 
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(c) (i) 58 000 000 J was well known but some candidates gave seven zeros. 
 
 (ii) The idea that the warmed air particles would move faster was quite well known.  
 
(d) (i) Increasing the current or voltage was well known as a way to increase the turning effect on the coil. 
 
 (ii) Force and pivot were quite well known. 
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/32 

Theory (Core) 

 
 
Key messages 
 
Some candidates missed available marks due to their responses not answering the question completely. In 
these cases, candidates should be reminded to read the stimulus material and each question carefully and 
complete all the instructions contained within the question. 
 
Any formula quoted should be in a standard form and use recognisable symbols. Formulae consisting of 
units should be avoided. Similarly, formulae consisting of a mixture of words, symbols and units should also 
be avoided. 
 
 
General comments 
 
A good standard of scientific knowledge was displayed by many candidates. Some candidates should be 
congratulated for their clear and accurate responses.   
 
Calculations were often done well with working shown.   
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) This was well answered. The only common incorrect response given was E. A number of 

candidates misunderstood the question and gave 79 as their answer. 
 
 (ii) This was well answered. The only common incorrect response given was E. A few candidates gave 

132 as their answer. 
 
 (iii) A number of candidates added up the five average pulse rates and calculated the answer as 411.  
 
 (iv) The heart was well known as the target organ. Some candidates suggested the kidney. 
 
(b)  Candidates need to check what information has been given in the question before giving their 

responses. There were many candidates who suggested effects related to heart rate. 
 
(c)  Many candidates suggested red blood cells rather than plasma. 
 
(d) (i) This was not well answered. A popular incorrect response was movement. 
 
 (ii)  Many candidates annotated their scripts with a suitable mnemonic and scored well. 
 
Question 2 
 
(a) (i) Almost all candidates correctly suggested potassium. 
 
 (ii) Carbon was quite well known, although calcium and copper were often suggested.   
 
 (iii) Oxygen was incorrectly suggested more often than nitrogen.   
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 (iv) Potassium was rarely linked to a lilac flame test. All the other elements were suggested. 
 
 (v) Copper was well known as the element used in electroplating. Carbon was sometimes suggested. 
 
 (vi) Most candidates linked sulfur to sulfuric acid. Oxygen was sometimes suggested. 
 
(b)  Many candidates seemed to think that each particle could only be suggested once. Consequently, 

neutrons were frequently suggested rather than electrons. 
 
Question 3 
 
(a) (i) Many candidates ticked two of the radiations but few ticked all three. 
 
 (ii) Cancer/mutation was well known as a consequence of ionising radiation. 
 
 (iii) Gamma then beta then alpha was the popular combination for the order of relative ionising abilities. 

However, most other combinations were given. 
 
 (iv) This was very well known. 
 
 (v) Many candidates correctly suggested a suitable value for the frequency of ultrasound. The hertz 

(Hz) was well known as the unit of frequency. 
 
(b) (i) Gamma radiation was frequently positioned correctly on the electromagnetic spectrum. 
 
 (ii) Radio waves was the most popular and correct response. The only other response commonly 

suggested was gamma. 
 
(c)  This was not well understood. Frequently, nucleon number and proton number were reversed.  
 
Question 4 
 
(a)  Most candidates scored at least 2 marks, usually for knowing the functions of parts C and D. 
 
(b) (i) Most candidates used the data in the bar chart to determine the most frequent length of the 

menstrual cycle as 27 days. 
 
 (ii) Most candidates used the data in the bar chart to determine the number of females that have a 26-

day menstrual cycle as 9 females. A number of candidates misread the scale and determined the 
answer as 8.5. 

 
(c)  The egg or ovum was well known as the name of the female gamete. 
 
(d)  Many candidates omitted to put implantation at the end the sequence.  
 
(e)  The ovule was well known. Ovary was also accepted. 
 
Question 5 
 
(a)  Many candidates were awarded one mark here. Common errors were to omit the oxygen atom or 

put it in the wrong place. For example –C–H–O rather than –C–O–H. 
 
(b) (i) Many candidates did not read the question carefully and gave answers relating to the use of 

ethanol as a fuel. The one-word answer alcohol was not accepted. Candidates needed to qualify 
their answers. For example, (used) in alcoholic drinks.  

 
 (ii) A few candidates correctly identified the products as carbon dioxide and water. Very few identified 

both reactants. A number of candidates attempted unsuccessfully to construct a balanced symbol 
equation. 

 
 (iii) Most candidates explained what is meant by an exothermic reaction. 
 
(c) (i) Few candidates identified substance X as water or steam.  
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 (ii) The effect of a catalyst was well known.  
 
 (iii) Few candidates knew that fermentation is another method of making ethanol. Distillation was a 

common incorrect answer. Perhaps candidates were confusing the making of ethanol and the 
separation of ethanol from water. 

 
(d)  A few candidates were able to describe the motion of the ethanol particles as random. A few 

candidates were able to describe the separation of the ethanol particles as touching. 
 
Question 6 
 
(a) (i) Most candidates correctly identified force L as the weight of the tractor. 
 
 (ii) Most candidates thought that force K had to be greater than force M in order for the tractor to move 

to the right. These candidates did not realise that a resultant force causes acceleration. 
 
(b) (i) Many candidates identified acceleration or an increase in speed as the motion of the tractor during 

section PQ. 
 
 (ii) Some candidates were able to determine the speed during section QR. However, a number of 

candidates misread the scales on the graph. 
 
(c)  Many candidates multiplied mass by density rather than dividing mass by density. This resulted in 

an extremely large volume for the water tank of 2 500 000 m3. 
 
(d)  Wind and solar were the two most popular suggestions for renewable sources of energy. Water 

and light were considered too vague. 
 
Question 7 
 
(a) (i) Most candidates were awarded at least one mark but very few gained all four marks. 

Photosynthesis was the best-known answer. 
 
 (ii) Many candidates suggested photosynthesis rather than phototropism. 
 
(b) (i) Cuticle was more popular than the correct answer, (upper) epidermis. 
 
 (ii) Some candidates scored no marks on this question although a few scored all four. Xylem and 

phloem were the most popular responses for the transport tissues. The function of phloem was less 
well known than the function of xylem. 

 
(c)  The importance of nitrate ions in the synthesis of proteins was not known. Nitrates are needed to 

synthesise amino acids. 
 
Question 8 
 
(a)  Many candidates correctly balanced the symbol equation. 
 
(b) (i) Many candidates correctly stated the pH number of pure water. 
 
 (ii) More candidates incorrectly suggested an acidic pH number (1–6) than an alkaline pH number (8–

14). 
 
(c)  Few candidates realised that their responses needed be comparative with sodium. For example, 

more violent rather than just violent. 
 
(d) (i) This was not answered well by most candidates. Many did not appreciate that the question gave 

them two examples of electronic structures. The most popular response was 11. 
 
 (ii)  Similarly, the most popular response to this part was 17. 
 



Cambridge International General Certificate of Secondary Education 
0654 Co-ordinated Science (Double Award) June 2024 

Principal Examiner Report for Teachers 
 

  © 2024 

(e)  This part was not well answered. A few candidates suggested hydrogen at either the cathode or 
anode. Few candidates suggested chlorine at either electrode. Oxygen was the most popular gas 
suggested.  

 
Question 9 
 
(a) (i) Convection and conduction were not well known. Boiling was often suggested. 
 
 (ii) Many candidates thought that the question was asking what happened to the temperature of the 

water as it was heated to boiling.     
 
 (iii) Many candidates did not know the boiling point of water.     
 
 (iv) Many candidates were able to match the descriptions to the correct physical state. 
 
(b)  Most candidates did not refer to magnetic properties in their answers. Strength and hardness were 

often suggested. 
 
(c)  Some candidates realised that a unit conversion was required to determine the mass in grams. 
 
(d)  Some candidates drew clear and accurate circuit diagrams. Some candidates connected the 

heaters in a series circuit or failed to show each heater controlled by a separate switch. 
 
Question 10 
 
(a)  The question required candidates to state the correct scientific terms for the processes. Most 

candidates wrote long descriptive sentences using the words given in the diagram. Respiration was 
the most common correct response. 

 
(b)  The question asked how humans could increase the removal of carbon dioxide from the 

atmosphere, not how humans could decrease the addition of carbon dioxide to the atmosphere. 
Correct responses were commonly to plant more trees and prevent deforestation. 

 
(c)  This question was well answered with most candidates scoring at least one mark. 
 
(d)  Many sensible suggestions were given showing that most candidates were aware of pollution 

issues.  
 
Question 11 
 
(a)  Most candidates identified at least one physical property of metals and many identified all three 

properties. 
 
(b) (i) Many candidates were able to determine the percentage of carbon in the alloy as 2%. 
 
 (ii) Some candidates correctly determined the mass of chromium contained in the spanner as 1.6 g. A 

common incorrect answer was 16 g. 
 
 (iii) Some candidates were able to explain that steel is stronger than iron. 
 
(c)  Few candidates knew that iron oxide is reduced in the reaction.  
 
(d) (i) Some candidates correctly identified oxygen as the element and water as the compound. Some 

candidates mixed up oxygen and water. Others gave the name and formula of water. 
 
 (ii) Paint and oil were well known as barriers to prevent the rusting of iron. 
 
(e)  Some candidates were able to suggest why iron needs to be recycled.   
 
Question 12 
 
(a)  Few candidates identified Brownian motion as the name given to the motion of the particles. Most 

candidates described the motion as random. 
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(b)  Most candidates multiplied the potential difference by the current rather than dividing the potential 
difference by the current. 

 
(c) (i) Few candidates were able to draw a second ray from the top of the object to locate the image. 

Consequently, they were unable to label the top of the image. 
 
 (ii) Most candidates labelled the principal focus somewhere in the lens. 
 
 (iii) Few candidates were able to show the focal length of the lens. 
 
 (iv) Some candidates gained both marks even though their diagrams had been incorrect or missing. 

Many candidates knew either diminished or inverted. 
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/33 

Theory (Core) 

 
 
Key messages 
 
Some candidates missed available marks due to their responses not answering the question completely. In 
these cases, candidates should be reminded to read the stimulus material and each question carefully and 
complete all the instructions contained within the question. 
 
Any formula quoted should be in a standard form and use recognisable symbols. Formulae consisting of 
units should be avoided. Similarly, formulae consisting of a mixture of words, symbols and units should also 
be avoided. 
 
 
General comments 
 
A good standard of scientific knowledge was displayed by many candidates. Some candidates should be 
congratulated for their clear and accurate responses.   
 
Calculations were often done well with working shown.   
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) This was well answered. The only common incorrect response given was E. A number of 

candidates misunderstood the question and gave 79 as their answer. 
 
 (ii) This was well answered. The only common incorrect response given was E. A few candidates gave 

132 as their answer. 
 
 (iii) A number of candidates added up the five average pulse rates and calculated the answer as 411.  
 
 (iv) The heart was well known as the target organ. Some candidates suggested the kidney. 
 
(b)  Candidates need to check what information has been given in the question before giving their 

responses. There were many candidates who suggested effects related to heart rate. 
 
(c)  Many candidates suggested red blood cells rather than plasma. 
 
(d) (i) This was not well answered. A popular incorrect response was movement. 
 
 (ii)  Many candidates annotated their scripts with a suitable mnemonic and scored well. 
 
Question 2 
 
(a) (i) Almost all candidates correctly suggested potassium. 
 
 (ii) Carbon was quite well known, although calcium and copper were often suggested.   
 
 (iii) Oxygen was incorrectly suggested more often than nitrogen.   
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 (iv) Potassium was rarely linked to a lilac flame test. All the other elements were suggested. 
 
 (v) Copper was well known as the element used in electroplating. Carbon was sometimes suggested. 
 
 (vi) Most candidates linked sulfur to sulfuric acid. Oxygen was sometimes suggested. 
 
(b)  Many candidates seemed to think that each particle could only be suggested once. Consequently, 

neutrons were frequently suggested rather than electrons. 
 
Question 3 
 
(a) (i) Many candidates ticked two of the radiations but few ticked all three. 
 
 (ii) Cancer/mutation was well known as a consequence of ionising radiation. 
 
 (iii) Gamma then beta then alpha was the popular combination for the order of relative ionising abilities. 

However, most other combinations were given. 
 
 (iv) This was very well known. 
 
 (v) Many candidates correctly suggested a suitable value for the frequency of ultrasound. The hertz 

(Hz) was well known as the unit of frequency. 
 
(b) (i) Gamma radiation was frequently positioned correctly on the electromagnetic spectrum. 
 
 (ii) Radio waves was the most popular and correct response. The only other response commonly 

suggested was gamma. 
 
(c)  This was not well understood. Frequently, nucleon number and proton number were reversed.  
 
Question 4 
 
(a)  Most candidates scored at least 2 marks, usually for knowing the functions of parts C and D. 
 
(b) (i) Most candidates used the data in the bar chart to determine the most frequent length of the 

menstrual cycle as 27 days. 
 
 (ii) Most candidates used the data in the bar chart to determine the number of females that have a 26-

day menstrual cycle as 9 females. A number of candidates misread the scale and determined the 
answer as 8.5. 

 
(c)  The egg or ovum was well known as the name of the female gamete. 
 
(d)  Many candidates omitted to put implantation at the end the sequence.  
 
(e)  The ovule was well known. Ovary was also accepted. 
 
Question 5 
 
(a)  Many candidates were awarded one mark here. Common errors were to omit the oxygen atom or 

put it in the wrong place. For example –C–H–O rather than –C–O–H. 
 
(b) (i) Many candidates did not read the question carefully and gave answers relating to the use of 

ethanol as a fuel. The one-word answer alcohol was not accepted. Candidates needed to qualify 
their answers. For example, (used) in alcoholic drinks.  

 
 (ii) A few candidates correctly identified the products as carbon dioxide and water. Very few identified 

both reactants. A number of candidates attempted unsuccessfully to construct a balanced symbol 
equation. 

 
 (iii) Most candidates explained what is meant by an exothermic reaction. 
 
(c) (i) Few candidates identified substance X as water or steam.  
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 (ii) The effect of a catalyst was well known.  
 
 (iii) Few candidates knew that fermentation is another method of making ethanol. Distillation was a 

common incorrect answer. Perhaps candidates were confusing the making of ethanol and the 
separation of ethanol from water. 

 
(d)  A few candidates were able to describe the motion of the ethanol particles as random. A few 

candidates were able to describe the separation of the ethanol particles as touching. 
 
Question 6 
 
(a) (i) Most candidates correctly identified force L as the weight of the tractor. 
 
 (ii) Most candidates thought that force K had to be greater than force M in order for the tractor to move 

to the right. These candidates did not realise that a resultant force causes acceleration. 
 
(b) (i) Many candidates identified acceleration or an increase in speed as the motion of the tractor during 

section PQ. 
 
 (ii) Some candidates were able to determine the speed during section QR. However, a number of 

candidates misread the scales on the graph. 
 
(c)  Many candidates multiplied mass by density rather than dividing mass by density. This resulted in 

an extremely large volume for the water tank of 2 500 000 m3. 
 
(d)  Wind and solar were the two most popular suggestions for renewable sources of energy. Water 

and light were considered too vague. 
 
Question 7 
 
(a) (i) Most candidates were awarded at least one mark but very few gained all four marks. 

Photosynthesis was the best-known answer. 
 
 (ii) Many candidates suggested photosynthesis rather than phototropism. 
 
(b) (i) Cuticle was more popular than the correct answer, (upper) epidermis. 
 
 (ii) Some candidates scored no marks on this question although a few scored all four. Xylem and 

phloem were the most popular responses for the transport tissues. The function of phloem was less 
well known than the function of xylem. 

 
(c)  The importance of nitrate ions in the synthesis of proteins was not known. Nitrates are needed to 

synthesise amino acids. 
 
Question 8 
 
(a)  Many candidates correctly balanced the symbol equation. 
 
(b) (i) Many candidates correctly stated the pH number of pure water. 
 
 (ii) More candidates incorrectly suggested an acidic pH number (1–6) than an alkaline pH number (8–

14). 
 
(c)  Few candidates realised that their responses needed be comparative with sodium. For example, 

more violent rather than just violent. 
 
(d) (i) This was not answered well by most candidates. Many did not appreciate that the question gave 

them two examples of electronic structures. The most popular response was 11. 
 
 (ii)  Similarly, the most popular response to this part was 17. 
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(e)  This part was not well answered. A few candidates suggested hydrogen at either the cathode or 
anode. Few candidates suggested chlorine at either electrode. Oxygen was the most popular gas 
suggested.  

 
Question 9 
 
(a) (i) Convection and conduction were not well known. Boiling was often suggested. 
 
 (ii) Many candidates thought that the question was asking what happened to the temperature of the 

water as it was heated to boiling.     
 
 (iii) Many candidates did not know the boiling point of water.     
 
 (iv) Many candidates were able to match the descriptions to the correct physical state. 
 
(b)  Most candidates did not refer to magnetic properties in their answers. Strength and hardness were 

often suggested. 
 
(c)  Some candidates realised that a unit conversion was required to determine the mass in grams. 
 
(d)  Some candidates drew clear and accurate circuit diagrams. Some candidates connected the 

heaters in a series circuit or failed to show each heater controlled by a separate switch. 
 
Question 10 
 
(a)  The question required candidates to state the correct scientific terms for the processes. Most 

candidates wrote long descriptive sentences using the words given in the diagram. Respiration was 
the most common correct response. 

 
(b)  The question asked how humans could increase the removal of carbon dioxide from the 

atmosphere, not how humans could decrease the addition of carbon dioxide to the atmosphere. 
Correct responses were commonly to plant more trees and prevent deforestation. 

 
(c)  This question was well answered with most candidates scoring at least one mark. 
 
(d)  Many sensible suggestions were given showing that most candidates were aware of pollution 

issues.  
 
Question 11 
 
(a)  Most candidates identified at least one physical property of metals and many identified all three 

properties. 
 
(b) (i) Many candidates were able to determine the percentage of carbon in the alloy as 2%. 
 
 (ii) Some candidates correctly determined the mass of chromium contained in the spanner as 1.6 g. A 

common incorrect answer was 16 g. 
 
 (iii) Some candidates were able to explain that steel is stronger than iron. 
 
(c)  Few candidates knew that iron oxide is reduced in the reaction.  
 
(d) (i) Some candidates correctly identified oxygen as the element and water as the compound. Some 

candidates mixed up oxygen and water. Others gave the name and formula of water. 
 
 (ii) Paint and oil were well known as barriers to prevent the rusting of iron. 
 
(e)  Some candidates were able to suggest why iron needs to be recycled.   
 
Question 12 
 
(a)  Few candidates identified Brownian motion as the name given to the motion of the particles. Most 

candidates described the motion as random. 
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(b)  Most candidates multiplied the potential difference by the current rather than dividing the potential 
difference by the current. 

 
(c) (i) Few candidates were able to draw a second ray from the top of the object to locate the image. 

Consequently, they were unable to label the top of the image. 
 
 (ii) Most candidates labelled the principal focus somewhere in the lens. 
 
 (iii) Few candidates were able to show the focal length of the lens. 
 
 (iv) Some candidates gained both marks even though their diagrams had been incorrect or missing. 

Many candidates knew either diminished or inverted. 
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/41 

Theory (Extended) 

 
 
Key messages 
 
Candidates should be reminded to read the stimulus material and each question carefully. To be awarded full 
marks, candidates should ensure that they complete all the instructions contained within the question and 
pay attention to the command word given. This was particularly true for Questions 1(b)(iii), 4(a)(ii), 6(a)(i), 
6(a)(ii), 7(c) and 9(b)(ii) 
 
Candidates should try to match the answers they give with the number of marks available for each part of a 
question. A two-mark question will require two separate points to be made. 
 
When completing calculations, candidates should remember to state the formula used, ‘Formula triangles’ 
are not given credit. Care should be taken when extracting data and units from a question. Candidates 
should show their working, express the value to an appropriate number of significant figures and include 
units where they are instructed. When writing numbers, candidates should ensure that they are clear. This 
was particularly relevant for Question 3(c)(ii), 6(c), 9(a), 12(a)(i) and 12(b). 
 
Candidates should be reminded to always use correct scientific terminology when describing phenomena. It 
is important that candidates are able to express their ideas using scientific language, have a good 
understanding of what the specific scientific terms used in the syllabus mean and be able to apply these 
when giving responses. This is particularly relevant for Questions 2(a)(ii), 2(b)(iii), 5(a)(ii), 5(b)(i), 6(a)(i), 
6(a)(ii) and 8(b)(i). 
 
 
General comments 
 
A high standard of scientific knowledge, understanding and vocabulary was displayed by many of the 
candidates. There were some examples of vague responses which prevented some candidates from 
accessing the available marks. Candidates should be encouraged to be specific in their responses. Clear 
and concise scientific language should be used to express ideas in sufficient depth. It is important that 
candidates read all the stimulus material carefully and complete all the instructions contained within the 
question.  
 
Calculations were frequently done well with all working shown. Any formula quoted should be in a standard 
form and use recognisable symbols. Formulae consisting of units should be avoided. Similarly, formulae 
consisting of a mixture of words, symbols and units should be avoided. Numerical calculations often arrived 
at the correct value and arithmetic operations were generally error free. Candidates should be aware that 
such questions are marked in stages and credit can be given for correct working leading to an incorrect 
answer if evidence for that process is clearly shown. 
 
 
Comments on specific questions 
 
Question 1 
 
(a)  Most candidates were able to correctly identify at least one of the structures.  
   
(b) (i) Most candidates could state that there are 46 chromosomes in cell Z. A common error was to 

suggest that the arrangement was 23 from the mother and 23 from the father, rather than 
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describing the arrangement of chromosomes as being in pairs. This highlights the need to read the 
question carefully. 

 
 (ii) Some candidates could correctly state the sex chromosomes as XX. Egg cells was a common 

incorrect answer.  
 
 (iii) Some candidates were able to name the jelly coat as the adaptive feature. Many tried to describe 

the feature. This also highlights the need to read the question carefully. 
 
(c)  Most candidates correctly identified one function of the amniotic fluid.  
 
(d)  Most candidates were able to identify the correct statement about the function of the placenta. A 

common misconception was that the blood of the fetus and the mother mix at the placenta.  
 
Question 2 
 
(a) (i) Many candidates correctly determined the formula of magnesium sulfate as MgSO₄ Common 

errors were incorrect use of capitalisation and lower case to display the formula, or the inclusion of 
a + sign between the ions.  

 
 (ii) Most candidates recognised the role of electrons in conducting electricity and how their ability to 

move changed when magnesium become bonded to sulfur, subsequently scoring well on this 
question. Weaker responses contained uncreditworthy ideas about magnesium being able to 
conduct because it is a metal and that magnesium sulfate cannot conduct because sulfur is a non- 
metal with no reference to electrons.   

 
(b) (i) Most candidates knew the correct test for hydrogen gas. The squeaky pop element was better 

known than the need for a lit splint. A glowing splint was commonly seen.  
 
 (ii) Most candidates could calculate the mass of magnesium chloride correctly. The most common 

error was to calculate the relative molecular mass of hydrochloric acid.  
 
 (iii) Most candidates correctly identified that magnesium was oxidised and/or lost electrons. Only a few 

candidates referred correctly to H+ or hydrogen ions being reduced and/or gaining electrons, 
therefore the most common mark was 1. Some candidates confused the roles of oxidation and 
reduction.  

 
Question 3 
 
(a) (i) Successful candidates recalled a learned definition of frequency.  
 
 (ii) The majority of candidates correctly calculated the wavelength. The most common error was the 

incorrect rearrangement of the formula. 
 
 (iii) Those who knew how diffraction of water waves could be demonstrated in a ripple tank were most 

successful at communicating their ideas with the aid of a diagram, as suggested in the stem of the 
question. 

 
(b)  The sentences to explain how a simple d.c. motor rotates were completed correctly by the majority 

of candidates.  
                 
(c) (i) The circuit symbol for a filament lamp was known by almost all candidates. The most common 

error was to draw out a full circuit diagram.  
 
 (ii) The correct answer of 2000 was frequently seen. The most common error was incorrect 

rearrangement of formulae. Working was often shown, so intermediate marks could be awarded if 
the final answer was incorrect. Many candidates identified the correct unit of coulombs, even if they 
did not attempt to calculate the amount of charge.  

 
Question 4 
 
(a) (i) A mass of 62 was frequently correctly calculated from the graph. Kinetic energy was often correctly 

identified. Heat energy was insufficient. Mesophyll was frequently seen. Water vapour was very 
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rarely identified as the substance that was diffusing. Oxygen and water were the most common 
incorrect responses. Stomata were well known as the correct structure.  

    
 (ii)  Many candidates correctly identified the effect that an increase in humidity would have on the 

transpiration and evaporation rates. However, not all applied this to the affect it would have on the 
experimental results, so did not gain the mark. This highlights the importance of reading the 
question carefully.  

 
(b) (i) Cohesion was frequently correctly identified as the method that water molecules are held together 

in the xylem.  
 
 (ii) Support and structure were frequently identified as other functions of xylem. Some candidates 

thought that the xylem is used to store minerals.  
 
 (iii) Almost all candidates correctly identified the phloem as the other transport tissue.  
 
  Question 5 
 
(a) (i) Many candidates deduced the correct formula for LiCl.  
 
 (ii) Some candidates misunderstood the type of bonding in lithium chloride. Many responses 

incorrectly referred to covalent or intermolecular bonds. The idea that the bonds or forces in lithium 
chloride required lots of energy to overcome was better understood. 

 
(b) (i) Many candidates correctly described the structure as having layers. There was again confusion 

about the type of bonding, with some referring to giant ionic structures or ionic bonding.  
 
 (ii) The idea that layers can slide over each other was well known. Far fewer candidates were able to 

explain this in terms of forces between the layers. Incorrect ideas about covalent bonds were 
common. 

 
(c) (i) Most candidates correctly deduced the melting and boiling points of mercury. 
 
 (ii) The majority of candidates were able to correctly calculate the number of neutrons and electrons 

for mercury. The most common misconception was that the nucleon number and the number of 
neutrons were equal.  

 
Question 6 
 
(a) (i) This question asked candidates to describe the arrangement and separation of molecules in a 

liquid and in a gas. Candidates struggled to separate their knowledge about particles into these two 
categories. There were often conflicting statements in the sections. There was some confusion with 
the term separation, with candidates trying to describe which process would be used to separate a 
liquid and a gas, rather than how the molecules were separated in the substance.   

 
 (ii) This question asked candidates to compare the motion of molecules in a liquid and in a gas. The 

most commonly seen correct responses compared the speed of motion of molecules in each state. 
    
(b) (i) The majority of candidates correctly described the similarity and differences of the composition of 

the nucleus between the two isotopes. The most common error was to confuse protons and 
neutrons.  

 
 (ii) Many candidates correctly determined the half-life from the graph. 
 
 (iii) Nuclide notation was well understood by many candidates. Occasionally a few candidates 

suggested an alpha particle was produced rather than a beta particle. A common error was to write 
the charge of a beta particle as 1.  

  
(c)  The method for calculating mass was well understood. The most common error was to calculate 

the mass of liquid chlorine, but not subtract this from the total mass to obtain the mass of the 
canister.  
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Question 7 
 
(a) (i) Most candidates understood the role of cilia in preventing lung infections. Some candidates did not 

describe how cilia in smokers changed, while others just explained the role of cilia rather than the 
consequences of them not working properly.  

 
 (ii) The majority of candidates correctly identified cell X as being a goblet cell. Ciliated cell was the 

most commonly seen incorrect response. 
 
(b) (i) COPD and coronary heart disease were well known as diseases caused by smoking. Diabetes was 

an incorrect response that was seen fairly often. 
 
 (ii) Most candidates correctly named tar as the component of tobacco smoke that causes cancer. 
 
 (iii) The majority of candidates were able to give a definition of a mutation, although some responses 

lacked enough detail to be awarded a mark. 
 
(c)  Most candidates found it difficult to explain why alveoli being thin and well ventilated are 

advantages in terms of diffusion. Most responses simply suggested it made diffusion quicker or 
more efficient.  

 
(d)  The parts of the gaseous exchange system were well known. 
 
Question 8 
 
(a)  Most candidates correctly placed the metals in the order of reactivity. The most common error was 

to invert the order of the middle two metals.     
 
(b) (i) Most candidate incorrectly suggested ideas involving electrolysis. Many candidates understood that 

carbon was used as it was more reactive and would displace copper from the ore.  
 
 (ii) Many responses stated that calcium is below magnesium in Group 2 of the Periodic Table but did 

not explain in terms of atomic radius and attractive forces why this would make it more reactive.  
 
 (iii) Sacrificial protection was poorly understood. Most candidates described the idea of forming an 

outer protective oxide layer, despite understanding that zinc was more reactive than iron. Many 
candidates did not state what the iron and zinc would react with, or suggested that zinc would rust. 

  
(c) (i)  The equation for the reaction between iron and copper chloride was sometimes correct. The most 

common errors were to include ions in the equation and incorrect balancing.  
 
 (ii) Displacement was commonly seen as the correct response. 
 
(d)  Some candidates were able to explain that the outer aluminium layer reacts with oxygen to form an 

oxide layer and that this is protective. Only a very few candidates went on to explain how it was 
protective. Commonly seen misconceptions were that aluminium is a non-metal or that it is 
unreactive.  

 
Question 9 
 
(a) (i) The most common answer was gravity, which was insufficient. A common error was to name an 

energy rather than a force.     
 
 (ii) The size of the force was almost always correctly calculated at 840 N.  
 
 (iii) There were some good answers to the calculation of the acceleration of the skydiver. The most 

common error was to not use the figure calculated in (a)(ii) for the first stage of the calculation.  
 
(b)  The shape of the graph was well explained by most candidates in terms of changes of speed. 

Fewer candidates correctly explained how the forces changed during the descent. Many 
candidates only commented on air resistance.  
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(c)  The majority of candidates were able to show the proof that the loss in gravitational potential 
energy when the sky diver reached the ground was equivalent to 6.3 MJ. 

 
Question 10 
 
(a) (i) Most candidates did not know the name of the process, fossilisation, that turns carbon compounds 

in plants into compounds in fossil fuel. The most commonly seen response was decomposing.  
 
 (ii) The chemical process shown by arrow B was commonly mistaken as photosynthesis rather than 

respiration. Therefore, few correct equations were seen.  
 
 (iii) The majority of candidates correctly annotated the diagram to show the process of feeding. 
 
 (iv) Candidates infrequently named the cell structure as a chloroplast. Palisade mesophyll cells and 

mitochondria were frequently seen incorrect responses.    
 
(b)  The majority of candidates correctly identified the factors that cause an increase in carbon dioxide.  
  
(c)  The majority of candidates correctly identified at least one way that deforestation causes extinction 

of animal species. Non-creditworthy responses included those that mention loss of homes or 
disruption of food chains, without adding more detail.  

 
Question 11 
 
(a)  There was good understanding of the products of electrolysis. The most common error was that 

non-metals form at the cathode.  
 

(b) (i)  Many found this demanding. The products of electrolysis of aqueous copper(II) sulfate using 

different electrodes at the anode were not well understood. Some candidates did recognise that 
copper would be produced if a copper electrode was used, but failed to recognise this would be in 
the form of copper ions. The most commonly seen correct response was that oxygen would be 
evolved if a carbon electrode was used. 

 
 (ii) The most common incorrect response was 0.10 g. Most candidates correctly read the graph and 

realised that the change in mass at the anode would have the same magnitude as the change of 
mass at the cathode but did not consider that a gain in mass at the cathode would result in a 
corresponding loss of mass at the anode. 

 
 (iii) Many candidates found it difficult to write an ionic half-equation. The main issue was determining 

that copper would be produced at the cathode if carbon electrodes were used. For those 
candidates that deduced this, the ionic half-equation for the formation of copper was quite well 
known.  

  
Question 12 
 
(a) (i) Not all candidates started by calculating the voltage going through the variable resistor. The 

calculation of R = V/I was well known and the majority of candidates gained at least two marks 
from this part of the calculation.  

 
 (ii) Some candidates correctly suggested that increasing the resistance of the variable resistor in the 

circuit would limit current and prevent resistor R from overheating. The most common error was not 
reading the question carefully and not realising they needed to use the circuit given, or that there 
was already a variable resistor in the circuit. 

 
(b)  Many candidates correctly calculated the correct power input into the solar cell. The most common 

error was to invert the formula when rearranging. 
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/42 

Theory (Extended) 

 
 
Key messages 
 
Candidates would benefit from practising mathematical skills. When completing any mathematical 
calculation, the workings should be laid out clearly, any unit conversions completed as required, rounded 
appropriately, displayed to the correct degree of significance requested with the units stated. These were 
useful skills required in answering Question 3(c)(iii), 8(f) and 12(a)(iii). 
  
Candidates should read all stimulus material carefully and follow all the instructions. There were instances 
when candidates would have benefitted from more careful reading to enable them to give the desired 
responses. Question 1(b) and 12(a)(ii) are examples of this.  
 
Candidates should be reminded to take care when drawing and annotating diagrams. Credit was 
occasionally missed through careless drawings and labelling. Straight lines should be drawn with a ruler. 
Questions where these skills are useful included 6(b)(i) and 11(b)(ii). 
 
 
General comments 
 
There was a high standard of scientific knowledge and understanding seen with many candidates providing 
detailed and accurate responses.  
 
Whilst many candidates had a broad knowledge of the syllabus, it was evident that some areas of the 
syllabus were better known than others. The syllabus can be used as a guide of what content needs to be 
covered and can provide an excellent revision tool for candidates. 
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) Many candidates were able to identify the parts of a flower where fertilisation and pollen production 

occurs. Occasionally the stigma was identified as the site of fertilisation and the site of pollen 
production. 

 
 (ii) The question specified visible pieces of evidence, so it was important that candidates referred to 

the stimulus material provided to enable them to answer the question. Some candidates referred to 
petal colour, which cannot be seen in the diagram.  

 
(b)  Careful reading of the question was required as candidates should have described the pollen from 

a wind-pollinated flower. It was evident there was some confusion between pollen and seeds in 
plants with some candidates referring to seed dispersal techniques. 

 
(c) (i) There were some very good responses that detailed the benefits of sexual reproduction in terms of 

increased genetic diversity and the resulting benefits this brings to a plant species. Occasionally 
candidates described sexual reproduction, without referring to the benefits of reproducing sexually. 
Responses such as these, whilst correct, were ignored. 

 
 (ii) This question required for some context to be applied to a candidate’s scientific knowledge. A 

common incomplete response was that asexual reproduction requires only one parent. The 
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candidate needed to apply this knowledge to a situation as to when this ability would be useful for 
their response to be creditworthy. The best responses referred to physically isolated plants being 
still able to reproduce. 

 
(d)  Most candidates were able to state two characteristics of living organisms. Very occasionally 

candidates gave one of the characteristics as reproduction, which was already given. 
 
Question 2 
 
(a)  The majority of candidates were able to identify the particles in a solid and in a liquid. 
 
(b)  Describing the movement of particles in a solid and in a liquid proved a little more demanding. The 

idea of particle vibration in a solid was well known, however, candidates also needed to state that 
the vibration was by particles held in fixed positions. The movement of particles in a liquid by 
flowing or moving over each other was more successfully described. 

 
(c)  Several candidates simply reworded the information in the stimulus material, describing the 

changes of state. Candidates were required to analyse this information and provide explanations 
based on these observations. The best responses referred to the lack of new products and the 
identification of a reversible process. 

 
(d)  There were some excellent diagrams of sodium and chloride ions drawn. Very occasionally 

candidates tried to show covalent bonding. Some candidates tried to show the process of the loss 
and gain of an electron. This was acceptable if the resulting ions were shown correctly.  

 
(e)  This question proved demanding for all but the most able candidates. The products at the anode 

and cathode were frequently reversed. The product given at the bottom of the electrolysis 
apparatus was the most challenging with incorrect responses of sodium, sodium oxide and water 
frequently seen. 

 
Question 3 
 
(a) (i) The majority of candidates were able to correctly identify the direction of the weight force of the 

turtle.  
 
 (ii) Most candidates were able to describe weight. Occasionally weight was described as a magnetic 

force or described as acting on a surface. These responses were ignored.  
 
(b)  Most candidates were able to use the correct formula to calculate speed. A common omission was 

to not convert 20 days into 480 hours, giving an incorrect calculation of 60 km / h. 
 
(c) (i) Candidates were generally able to compare radio waves with visible light. It was important that 

responses were comparative so describing radio waves as having a lower frequency and a longer 
wavelength, rather than just a low frequency and a long wavelength. Occasionally the speed of 
sound was given rather than the speed of light. 

 
 (ii) Occasionally the incorrect formula was used to calculate the wavelength. Credit was given if they 

applied the incorrect speed of light from their response in part (i) correctly. 
 
 (iii) This was a demanding multistep calculation. Candidates should be reminded to lay out their 

working clearly and logically so they can gain some credit for their working, despite giving an 
incorrect final value. The most common omission was to not convert 22 mW into 0.022 W leading to 
a power of 10 error.  

 
Question 4 
 
(a)  The correct response of homeostasis was commonly seen. Negative feedback was accepted as an 

alternative correct response.  
 
(b)  This question was very well answered. Some candidates confused the name of the enzyme that is 

used to digest starch and gave the name of incorrect enzymes such as protease or lipase. Almost 
all candidates were able to identify the maximum glucose concentration. The most common 
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misconception was that insulin is released from the liver and that glycogen is stored in the 
pancreas. 

 
(c)  Candidates could generally identify adrenaline as one of the hormones that increase the 

concentration of blood glucose. Glucagon was less well known, and the incorrect hormone of 
insulin was sometimes given in its place. Candidates should be reminded to take care when 
spelling scientific names. The names glycogen, glucagon, and glucose are very similar but are very 
different substances.  

 
(d)  Almost all candidates were able to give the correct component of blood as plasma. The most 

common incorrect response was red blood cells.  
 
(e)  The speed and longevity of action of nervous and hormonal control were generally well known. 

There was some imprecision when describing the form of transmission for nervous control. 
References to impulses were not precise enough and candidates should refer to electrical impulses 
as the form of transmission.  

 
Question 5 
 
(a) (i) The correct line from the graph identifying the smallest marble chips was frequently seen. Very 

occasionally the incorrect letter of C was given.  
 
 (ii) The majority of candidates were able to identify the steepest section of the graph as being between 

0–30 seconds.  
 
(b)  There were some excellent responses seen with candidates able to detail an increase in the rate of 

reaction and explain why this happens in terms of kinetic energy and an increased frequency of 
successful collisions.  

 
(c)  Candidates were generally able to calculate the relative formula mass of carbon dioxide as 44. A 

common error was to calculate the number of moles by dividing 44 by 1.1 before multiplying by 24 
to give a value of 960. Another common error was to divide the number of moles by 24 rather than 
multiplying.  

 
(d)  Candidates were able to give several consequences of the increase in concentration of 

greenhouse gases in the atmosphere. References to the ozone layer and acid rain were ignored.   
 
Question 6 
 
(a)  Most candidates were able to use the correct formula to calculate the force supplied. 
 
(b) (i) The question asked for the direction of the force at X. Any arrows showing the force from other 

areas in the figure were ignored. A variety of responses were seen, with arrows pointing in random 
directions. 

 
 (ii) Some responses lacked detail. Occasionally candidates recognised that the split-ring commutator 

provided current that changed directions but needed to specify that this changed every half turn or 
that the current was an alternating current and this enabled the coil to keep turning. 

 
(c) (i) The name of the process of evaporation was well known. 
 
 (ii) The process of evaporation was not well explained by candidates. The best responses referred to 

the most energetic particles leaving the surface. Many candidates simply described particles with 
energy leaving the surface or repeated that particles evaporate, which was already provided in the 
stem of the question. 

 
Question 7 
 
(a)  Most candidates were able to identify antibiotic B as the most effective antibiotic as it had the 

largest area clear of bacterial growth surrounding the disc. 
 
(b) (i) Most candidates could state that mutation occurred in the genetic material or were able to provide 

the location of the genetic material as being the nucleus or chromosome. 
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 (ii) The term ionising radiation was frequently given. Examples of ionising radiation such as X-rays 
were also acceptable.  

 
(c)  This question was very demanding. Candidates needed to relate the development of antibiotic 

resistance to evidence that it is an example of evolution. Knowledge of the syllabus terms and 
definitions would aid candidates in answering this question. The best responses were able to 
correctly use the scientific terms of natural selection and adaptive features and apply them to this 
context. 

 
Question 8 
 
(a)  Candidates were able to identify the presence of a double bond in unsaturated hydrocarbons. Most 

candidates were able to identify that hydrocarbons consist of hydrogen and carbon atoms. Very 
occasionally candidates omitted to include those hydrocarbons only consist of hydrogen and 
carbon atoms.  

 
(b)  Common errors when writing the equation included the addition of oxygen, forgetting that hydrogen 

exists as diatomic molecules and errors in balancing the equation. 
 
(c)  Candidates were generally able to show some of the shared electrons. Common misconceptions 

included that only one pair of electrons were shared between the carbon atoms and that additional 
electrons existed on the hydrogen atoms. 

 
(d)  The conditions required for fermentation were generally well known with many candidates 

identifying anaerobic conditions or the necessity for the presence of yeast, glucose or a suitable 
temperature.  

 
(e)   Most candidates were able to identify the missing reactant as H2O. 
 
(f)  There were a variety of places that candidates introduced errors into their calculations. Some 

candidates struggled with calculating the relative formula mass of ethanol whilst others struggled 
with the conversion of cm3 to dm3. Candidates should note the units that are given in the question 
are the units that are required by the answer. It would be beneficial for candidates to practise the 
skill of conversion of units. 

 
Question 9 
 
(a) (i) Most candidates were able to identify the correct isotope of strontium using the graph provided. 
 
 (ii) Candidates needed to provide the correct isotope and give a reasonable explanation for their 

choice. The best responses identified strontium-90, the time required by the experiment and that 
this isotope was required as its activity would not decrease significantly during this time period. 

 
(b)  Most candidates identified that a beta particle has a negative charge. Fewer candidates were able 

to identify that beta particles were affected by magnetic fields and electric fields, instead only 
choosing one type of field.  

 
(c)  The majority of candidates were able to calculate the correct volume.  
 
Question 10 
 
(a)  The structural adaptations were well known by most candidates, with many referring to the 

biconcave shape, the lack of nucleus and the presence of haemoglobin. 
 
(b) (i) Almost all candidates were able to identify the correct concentration.  
 
 (ii) There were some excellent responses seen. The most common misconception was to confuse the 

use of the terms concentration and water potential. Candidates that recognised that the change 
observed in the cell was due to movement of water through osmosis generally scored highly.  

 
(c) (i) Many candidates recognised the structure of the cell wall as preventing a plant cell from bursting. 

Fewer went onto to explain that the cell wall provided rigidity or strengthens the cell. 
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 (ii) Candidates were able to give several uses of water in plants, the most commonly seen response 
being photosynthesis. There were some vague answers given such as growth, which were ignored. 
Transpiration is the movement of water through a plant, but this is not a use of water and is simply 
a consequence of other processes in the plant. 

 
 (iii) The correct response of root hair cell was commonly seen. Common incorrect responses included 

palisade cell and xylem.  
 
Question 11 
 
(a)  Conditions required for the Contact process were often given. A common error was to give the 

atmospheric pressure required as 200 atmospheres instead of 1–2 atmospheres. 
 
(b) (i) Candidates found this calculation demanding. The relative formula mass of both sulfur dioxide and 

sulfur trioxide were generally calculated correctly. Many candidates did not seem to know what to 
do with these values and various calculations were seen. Some candidates used alternative 
methods to calculate the correct value, which was accepted. 

 
 (ii) The activation energy was shown correctly in many of the responses using a double-headed arrow. 

The energy change in the reaction needed to be shown by a straight arrow pointing downwards 
from the level of the reactants to the level of the products. Double-headed arrows or arrows 
pointing upwards were not acceptable to show the energy change. Candidates should be reminded 
to take care with accuracy when drawing. Some candidates drew lines that were too short to be 
acceptable. 

 
Question 12 
 
(a) (i) Candidates that recognised that the most widely used fuels produced carbon dioxide or sulfur 

dioxide generally scored highly, being able to relate this to global warming or acid rain. Some 
candidates misinterpreted the question and instead talked about the energy efficiency of the fuels, 
which was irrelevant.  

 
 (ii) Careful reading of the question was required. Some candidates gave the advantages of using 

nuclear rather than wind turbines. 
 
 (iii) A common omission was to not calculate the percentage of energy transfer for each energy type 

before calculating the mass leading to candidates to gain an incorrect value of 11111.1 which 
gained candidates’ partial credit.  

 
(b) (i) This question was well answered and many candidates successfully calculated the number of turns 

on the secondary coil. 
 
 (ii) Many responses described the need to reduce energy loss or the reduction of current. Fewer were 

able to link these ideas together.  
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/43 

Theory (Extended) 

 
 
Key messages 
 
In calculations it is important that candidates show their working so that when a final answer is incorrect, it 
may be possible for working and error carried forward marks to be awarded. 
 
It is advisable for candidates to check their responses against the questions in the question paper to make 
sure that they have answered what is being asked, e.g. 4(c) factors which increase the rate of diffusion (not 
just change it), 7(e)(i) other components to those given in the question and 9(b)(ii) comparison of the two 
states. 
 
Candidates are also advised to practice the rearrangement of formulae. When completing calculations, 
candidates should remember to state the formula used, show the working, express the value to an 
appropriate number of significant figures and include units. 
 
 
General comments 
 
Generally, candidates showed a good level of understanding of the syllabus content and were able to apply 
their knowledge to unfamiliar contexts. Many candidates were able to articulate their ideas and give clear 
and concise responses. 
 
 
Comments on specific questions 
 
Question 1 
 
(a) Many candidates could identify either the name or the labelled part of the eye. Common errors 

included: for the lens F and it reflects light, lets light into the eye or receives an image; for the retina 
D, E or F and fovea, membrane, cornea or iris; and for the optic nerve sends information or images 
to the eye 

 
(b) (i) The name of the response was not well known. Constriction, dilation, accommodation, refraction 

and contraction were common incorrect responses.  
 
 (ii) The stimulus was well known. Sun was a common non-creditworthy response. The effector was not 

well known, common incorrect responses included candidate, iris, contractor muscle, ciliary 
muscle, radial muscle, light and cornea. 

 
(c) Almost all candidates chose two involuntary actions. A very small number chose drinking. 
 
Question 2 
 
(a) Many candidates knew the elements in a hydrocarbon, the fact that they only contain carbon and 

hydrogen atoms was less well known. Some described the hydrocarbon as a mixture or an element 
or thought the carbon and hydrogen were molecules. 

 
(b) (i) Many candidates placed an X either outside the column, near the bottom of the column or on the 

inlet pipe. 
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 (ii) Candidates found choosing properties demanding with only the most successful naming two. Many 
named fractions, molecules or uses.  

 
(c) Many candidates gave the correct formulae with the most successful correctly balancing the 

equation. 
 
(d) Candidates found this demanding and many thought heat was absorbed. Those that appreciated 

that energy was released often did not discuss thermal energy being released. 
 
Question 3 
 
(a) (i) The majority of candidates calculated the distance correctly. The most common error was not 

dividing by two. 
 
 (ii) Acceleration was well understood. The most common error was not discussing the rate of change 

of velocity. 
 
 (iii) The expression for kinetic energy was quite well known although many candidates found using it 

challenging. Many did not square the velocity or thought v2 was equal to 12. 
 
(b) Candidates found this demanding. Many gave the incorrect expression λ = vf or used 3 × 106. 

Those who gave the correct expression often found the evaluation demanding particularly the use 
of standard form. 

 
Question 4 
 
(a) (i) D was quite well known. A and B were seen commonly. 
 
 (ii) Many candidates could name one of the two parts, usually the cuticle. Common errors included cell 

wall, mesophyll and cuticle for A and waxy layer, epidermis, cell wall, mesophyll and palisade for B. 
 
 (iii) Many candidates appreciated that the cell was adapted by containing many chloroplasts, some 

appreciated that they were located at the top of the leaf but very few knew they were tightly packed 
or column shaped. 

 
(b) (i) Candidates found this demanding. Phloem was quite well known although many candidates 

thought xylem or vein. Sucrose was given by more successful candidates but many gave glucose 
or carbohydrate. Very few mentioned translocation, instead naming transpiration. 

 
 (ii) Stronger candidates sometimes gave one use but very few gave two. Energy, gas exchange and 

provides nutrients were commonly seen.  
 
(c) Many candidates did not see increased in the question and so named factors without indicating 

comparative terms. Consequently, common responses included temperature, humidity, surface 
area, concentration gradient, sunlight and catalyst. 

 
Question 5 
 
(a) (i) Most candidates gave the correct colour. Blue and green were also seen. 
 
 (ii) Many candidates gave the correct state. Liquid was seen quite frequently. 
 
 (iii) Some candidates did not realise that a temperature was required and wrote lower then –273 or 

higher than the boiling point which were not creditworthy. Some gave a creditworthy number but 
omitted the minus sign. 

 
(b) (i) Some appreciated that the atom had three electron shells, but many described them as three outer 

shells.  
 
 (ii) Candidates found this demanding. Whilst some appreciated that the numbers of electrons and 

protons must be the same, very few addressed the charges on the particles. Common incorrect 
responses included outer shell not full, loses an electron and has one valence electron. 
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(c) Candidates found this demanding. Some had the charges reversed, drew the moving outer 
electron both on the sodium and the chloride or drew diagrams showing covalent bonding. 

 
(d) Most candidates ticked the correct box. All responses were seen but the top box was the most 

common. 
 
Question 6 
 
(a) More successful candidates gave the weight as 1.5 N. Common incorrect responses included 0.15 

and 10. The resultant force was often not shown although it must have been calculated as many 
had the movement upwards. Almost no candidates appreciated that the jellyfish would accelerate 
upwards. 

 
(b) (i) The most successful candidates calculated the area and then the pressure. Many used the radius 

in the pressure equation instead of the area, or thought the area was calculated using the incorrect 
formula 2πr. F = P ÷ A was also common. Many candidates gave an answer which was incorrect 
and showed no working. 

 
 (ii) Most candidates gained at least one mark. Common errors included not converging the light from 

the middle of the lens, not drawing the converged line through F, drawing a line directly from the 
top of the jellyfish through the right-hand side F, drawing the image upright or not drawing an arrow 
for the image. There were many guesses where the rays drawn were all incorrect. 

 
Question 7 
 
(a) Candidates found this very demanding with many discussing the acid digesting, dissolving or 

breaking up the food without mentioning enzymes at all. Few knew that the acid would kill bacteria. 
 
(b) Bile was known by more successful candidates. Gastric juice was the most common incorrect 

response.  
 
(c) Mechanical digestion was known by more successful candidates. Many discussed the chemical 

break down of large molecules into smaller molecules and hence did not appreciate that there was 
no chemical change to the food. 

 
(d) (i) Few candidates knew how acid forms in the mouth, most thought that saliva is already acidic. Of 

those that knew bacteria were responsible, few included respiration. 
 
 (ii) Many candidates described the damage done to teeth. Some dissolved or disintegrated the teeth 

instead of naming the part of the teeth affected. 
 
(e) (i) Almost all candidates named two other components. Iron and calcium were common incorrect 

responses. 
 
 (ii) Scurvy was well known by the majority of candidates. Rickets and kwashiorkor were also common 

responses.  
 
Question 8 
 
(a) (i) Candidates found this demanding. Those that had the correct species often did not balance the 

equation and many had H2 or H2O as the reactant. 
 
 (ii) Oxidation was quite well known. Common incorrect responses included gain of electrons, gain of 

hydrogen and loss of ions. 
 
(b) More successful candidates performed the calculation well and showed their working. Many 

thought the Ar of oxygen was 16, divided 40 by 45 or divided by 24 instead of multiplying.  
 
(c) Candidates found this demanding. Many discussed weak covalent bonds or just weak bonds 

unqualified by the type. Less energy is not creditworthy as this could still be high energy and easier 
to break was insufficient as little energy to break was needed. 
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(d) Candidates found this very demanding. Very few candidates appreciated that this was a covalent 
structure. Lattice and giant lattice were insufficient. A large number thought the bonding was ionic, 
hence, ionic lattice and giant ionic were very common incorrect responses. A significant number 
also discussed intermolecular forces. The ratio of silicon atoms to chlorine atoms was rarely 
correct, one silicon to two oxygen was common.  

 
(e) Many candidates thought aluminium oxide was either acidic or basic and that carbon monoxide 

was acidic. 
 
Question 9 
 
(a) (i) Many candidates appreciated the relationship between the two currents. The most common incorrect 

response was current 1 being larger than current 2. Some thought current 2 was larger than current 
1 or discussed the current travelling in different directions. 

 

 (ii) The relationship was not well known. Common responses included: V = V1 + V2 + V3, V = IR,  
  R = R1 + R2 + R3 and 1/R = 1/R1 +1/R2 +1/R3.  
 
 (iii) Most candidates calculated the resistance correctly. The most common incorrect responses were 

2.5 and 1.2 Ω. 
 
 (iv) The majority of candidates calculated the current correctly and gave the correct units. The most 

common responses included V × R and W, J or Ω. 
 
(b) (i) Candidates found these very demanding with few correct responses. Those that appreciated the 

current decreased did not explain why in terms of resistance. Most thought the current stayed the 
same. Most thought the voltmeter reading would either increase or decrease. 

 
 (ii) Candidates found this very demanding. Many did not appreciate that compare meant that both 

solid and liquid needed to be addressed. Close together was frequently given for the arrangement 
in a solid although this is correct for both solid and liquid, fixed position is also insufficient for a 
solid. Regular and random needed to be discussed. More candidates gave a correct description for 
the motion although usually only for solid or liquid rather than both. 

 
Question 10 
 
(a) (i) Most candidates constructed a correct food chain. Common errors included omitting the spider, 

including animals that were not in the food web or using a dash rather than an arrow between 
organisms. 

 
 (ii) More successful candidates gave the correct number of trophic levels. 3 and 4 were common 

incorrect responses. 
 
 (iii) Many candidates chose the correct organism. Many chose grass, which is not in the food web, 

gave a generic plant or chose the rabbit. 
 
(b) (i) The majority of candidates gave three correct responses. Response one proved to be the more 

difficult with non-creditworthy responses including characteristics unqualified, genes and alleles. 
 
 (ii) Selective breeding and adaptation were well known by more successful candidates. Some 

appreciated that the changes were not caused by natural selection, and a few appreciated that the 
change did not occur to adaptive features or that the change would not enable the population to be 
more suited to its environment. 

 
Question 11 
 
(a) The apparatus was quite well known. Those that chose measuring cylinder or burette frequently 

omitted the fact that it needed to be over water.  
 
(b) Most candidates gained some credit for their response. Many knew that the kinetic energy or speed 

of the molecules was increased leading to more successful collisions. The most successful 
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candidates appreciated that the collisions were more frequent. A description of activation energy 
was also required. 

 
(c) More successful candidates calculated the mass correctly. Incorrect responses included incorrect 

calculations of Mr, usually 75.5 for calcium chloride and 68 for calcium carbonate. Some gave an 
answer with no working shown.  

 
(d) (i) Candidates found this demanding. Common non-creditworthy responses included that they react, 

displacement, lower melting point, more electrons and less electrons. 
 
 (ii) Many candidates chose aluminium.  
 
 (iii) More successful candidates gave at least one correct substance. The most common incorrect 

responses were O2 for the first reaction and Si for the second. 
 
(e) Candidates found this exceptionally demanding with few correct answers seen, most did not use 

electrons in their answer. Common non-creditworthy responses included zinc is more reactive, zinc 
corrodes in preference, zinc reacts instead of iron. Of those that mentioned electrons, common 
responses included zinc electrons form a barrier and zinc gains electrons. 

 
Question 12 
 
(a) (i) The effect of an electric field on particles was well known. Some had the beta direction unchanged 

and the gamma being deflected to the left and sometimes to the right. 
 
 (ii) Relative mass, relative charge and ionising ability were well known, penetrating ability proved more 

demanding. Common errors included no mass or a mass of one, no charge and reversing ionising 
and penetrating abilities. 

 
(b) (i) Most candidates calculated the energy output correctly. Many stopped after calculating the energy 

per day omitting to multiply by 365. Some multiplied by 89 instead of 0.89 or divided by 89 or 0.89. 
 
 (ii) Candidates found this demanding mainly due to answering in generic terms rather than specific for 

this situation. Non-creditworthy responses included no pollution, not as damaging and no harmful 
emissions. 

 
 (iii) Candidates found this very demanding with many confusing the generator with a d.c. motor.  
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/51 

Practical Test 

 
 
Key messages 
 
It is advisable for candidates to read the questions carefully to ensure they have answered all of what is 
being asked, this will help ensure that numerical answers are given to an appropriate number of significant 
figures and that written responses cover all aspects of the question. 
 
It is advisable for candidates to practice qualitative analysis techniques and be familiar with all the tests given 
in the syllabus. 
 
 
General comments 
 
Candidates generally demonstrated good understanding of basic practical knowledge and techniques and 
were quite careful in their experimenting.  
 
The standard of graph drawing was generally quite high although candidates need to remember that axes 
need to be labelled with quantity and unit and a line of best fit needs to be a single line.  
 
It would be helpful for the planning question for candidates to practice organising experimental procedures 
and measurements in their practical work in lessons.  
 
Candidates found interpreting and evaluating experiments demanding. 
 
 
Comments on specific questions 
 
Question 1  
 
(a) The standard of drawing was generally high and almost all candidates gained at least some credit. 

The outline was sometimes feathery or had gaps in it. The size was usually greater than half the 
box, although some drew the slice too large so that it did not fit in the box. Sometimes the skin was 
missing as the segments went right to the outer line or the segments stopped very close to the 
centre. Diagrams of this type should not be shaded. 

 
(b) (i) Most candidates recorded the length in mm. The most common error was to give the value in cm or 

give the value either 10 or 100 times too large.  
 
 (ii) The majority of candidates drew a line and measured it correctly. A significant number of 

candidates did not draw the line and so any measurement given could not gain credit.  
 
 (iii) The majority of candidates calculated the magnification correctly. A small number inverted the 

division. Many did not give their answer to two significant figures, often giving two decimal places. 
Rounding was an issue for some candidates. 

 
(c) Many candidates described one visible difference and the more successful described two. Some 

did not make it clear whether they were discussing the orange or the kiwi. Non-creditworthy 
responses included colour and hairy skin but these were not visible in the photographs. 

 
 



Cambridge International General Certificate of Secondary Education 
0654 Co-ordinated Sciences (Double Award) June 2024 

Principal Examiner Report for Teachers 
 

  © 2024 

Question 2  
 
(a) The vast majority of candidates drew a suitable table to enter their results. Some did not give both 

headings. 
 
(b) Almost all candidates recorded a full set of results, many agreeing with the results of the 

Supervisor. Where the results were very similar a small number of candidates had those results 
reversed. 

 
(c) The majority of candidates placed their results in the correct order. The most common error was to 

reverse the order. 
 
(d) Many candidates appreciated that the drop size would vary and the more successful gave the 

improvement of measuring the volume. Many repeated the question stem and improved by 
repetition. Other non-creditworthy responses included accuracy, precision and removing errors. 

 
(e) Many candidates appreciated that there is vitamin C in other parts of the diet not just in juices or in 

vitamin C supplements. The most common non-creditworthy response was just to get it from 
another source without specifying what that source might be. 

 
Question 3 
 
(a) (i) Almost all candidates recorded a full set of results, many agreeing with the trend in results of the 

Supervisor. The question asked for the temperatures to be recorded to the nearest 0.5 °C and so 
the readings needed to end in either .0 or .5, many candidates gave whole number values. 

 
 (ii) Many candidates gave a correct description and identity of the solid. Incorrect responses included 

the solid being grey, green or blue-green and identified it as copper(II), sulfate or magnesium. 
 
 (iii) Many candidates gave a correct explanation, either stability or decreased heat loss. Incorrect 

responses included prevention of leaks, stopping spills and overheating or melting the polystyrene 
cup. 

 
(b) (i) Almost all candidates calculated the values correctly. 
 
 (ii) The standard of graph drawing was generally good. Some candidates reversed the axes, and a 

significant number omitted the label and/or the unit on the axes. A small number gave non-linear 
axes, and some gave the values in the table as their scale. A small number did not use at least half 
of the grid. Plotting of the points was good except where scales were awkward and required the 
use of a calculator. 

 
 (iii) The majority of candidates drew a straight line and many were best-fit lines. Some drew multiple 

lines, non-continuous lines or did not use a ruler. 
 
 (iv) Proportionality was not understood, and very few candidates gained credit. Most candidates 

thought that if one variable increased as the other increased then this shows proportionality. The 
two ways of showing proportionality are by the variables giving a straight line which passes through 
the origin or the ratio of the two variables being constant. 

 
 (v) Many candidates used their graph to determine the estimate correctly. Most errors were caused by 

candidates either misreading the value of a small square or from reading very difficult scales which 
required a calculator. 

 
 (vi) Candidates found this very demanding. Most successful candidates appreciated the use of a lid or 

more insulation for decreased heat loss. A few gave the same starting temperature but did not 
explain that the cooling rates would be the same. The most common non-creditworthy responses 
included the use of more accurate equipment or the use of a digital thermometer. Some repeated 
the procedure. 

 
Question 4 
 
(a) Candidates performed the qualitative analysis tests quite well. The three no reactions were usually 

correct although clear, colourless and a dash are not creditworthy responses. The chloride test was 
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sometimes recorded as a cream precipitate instead of white. The flame test was frequently given 
as yellow, blue-green or red, rather than lilac. 

 
(b) Since this was marked according to the candidate’s results in (a), many candidates gained full 

credit. Some candidates did not use the qualitative analysis notes at the back of the examination 
paper and so many seemed to guess the ions present. 

 
Question 5 
 
(a) Most candidates recorded both values. 
 
(b) Most candidates recorded the rest of the values. The most common errors were not to record all 

the voltages to at least one decimal place and all of the ammeter readings to at least two decimal 
places. 

 
(c) Candidates found this demanding with the two most common incorrect responses being to reset 

the meters and to not get electrocuted. 
 
(d) Almost all candidates calculated the values correctly. A small number incorrectly rounded the 

values. 
 
(e) (i) The majority of candidates gave a correct relationship. Incorrect responses included R increases 

as l increases, directly proportional and inversely proportional. 
 

 (ii) Many candidates gave a correct relationship. Incorrect responses included R increases as I 
decreases, it increases, directly proportional and inversely proportional. 

  
(f) Candidates found this very demanding. If R is proportional to V, then the ratio of the values (either 

R/V or V/R) should be a constant. 
 
(g) Candidates found this demanding mainly because they omitted the fact that they needed to show 

the lamp was not broken. Incorrect responses stated increase the voltage, feel if the bulb is hot and 
use another bulb. 

 
Question 6 
 
Candidates were generally quite well prepared for the planning question. Many addressed the bullet points 
and gave a reasonably logical description of the investigation. Almost all candidates gained some credit. 
 
Listing the apparatus may be useful but the apparatus is not creditworthy until it is used in the method. A 
significant number did not name the apparatus they were using. Scale is insufficient for ruler. 
 
In order to gain a mark for the method, it needs to be workable and in such detail that another person would 
be able to perform the same method. To be able to answer the question, several different thicknesses of 
cardboard needed to be used, candidates often only used one thickness and gave a partial method. 
 
Few measured the thickness of the cardboard used but counting the number of sheets was also 
creditworthy. Many took measurements during the experiment but did not specify that the measurements 
were of temperature or when the measurements should be taken such as at the beginning of the experiment 
and after a given number of minutes. More successful candidates repeated for five different thicknesses of 
cardboard and also repeated each thickness more than once. Where repeats had been undertaken, 
averaging was insufficient – the reason for averaging needed to be explained. 
 
Some candidates gave a suitable table with headings and unit, many omitted the table.  
 
Control variables were quite well known. Controlling the temperature is insufficient without specifying which 
temperature i.e. initial hot water temperature or room temperature. 
 
The question asked about rate of cooling, few showed how to calculate the rate. However, measuring the 
time for the same temperature decrease or measuring the temperature decrease for the same time would 
each give a comparable measurement of rate. 
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Candidates found processing the results and drawing conclusions demanding. Giving a conclusion or 
prediction from previous knowledge, or simply looking for a pattern in the results, is not creditworthy. The use 
of the results to formulate a conclusion is required. For example, look to see when the thickness of the 
cardboard is increased does the rate of cooling increase, decrease or stay the same which means there is 
no relationship. If a graph is drawn, then the quantities on each axis need to be specified and the relationship 
can then be determined from the shape of the graph. For example, a straight line though the origin means 
the rate of cooling is directly proportional to the thickness of the cardboard. 



Cambridge International General Certificate of Secondary Education 
0654 Co-ordinated Sciences (Double Award) June 2024 

Principal Examiner Report for Teachers 
 

  © 2024 

CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/52 

Practical Test 

 
 
Key messages 
 
It is advisable for candidates to read the questions carefully to ensure they have answered all of what is 
being asked, this will help ensure that numerical answers are given to an appropriate number of significant 
figures and that written responses cover all aspects of the question. 
 
 
General comments 
 
Candidates generally demonstrated good understanding of basic practical knowledge and techniques and 
were quite careful in their experimenting.  
 
The standard of graph drawing was generally high although candidates need to remember that axes need to 
be labelled with quantity and unit and a curve of best fit needs to be a single curve.  
 
Candidates found interpreting and evaluating experiments difficult.  
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) Almost all candidates recorded a full set of results with many agreeing with the results of the 

Supervisor.  
 
 (ii) Many candidates gave a suitable percentage for S and could explain their value. A significant 

number did not use the colours produced in the experiment but chose much higher values, often 
undertaking a calculation to arrive at their answer. 

 
(b) (i) Safety issues need three aspects, the protection worn, what part of the body it is protecting and 

what it is protecting against. Non-creditworthy responses either addressed two of these three 
factors or gave generic hazards such as dangerous chemicals rather than citing Benedict’s 
solution, the hot water or the hot apparatus. 

 
 (ii) Many candidates appreciated that contamination between solutions would occur. The most 

common non-creditworthy responses were generic statements about contamination, accuracy and 
precision. 

 
 (iii) Candidates found this very demanding with few correct responses seen. The most common non-

creditworthy response was repeat and average. Some suggested different concentrations without 
specifying that they need to be in the range between 0% and 5%. 

 
(c) (i) The standard of graph drawing was generally very good. Some candidates reversed the axes, and 

a significant number omitted the quantity and/or the unit on the axes. A small number gave non-
linear axes, and some gave the values in the table as their scale. A small number did not use at 
least half of the grid. Plotting of the points was good except where scales were awkward and 
required the use of a calculator. 
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 (ii) Many candidates drew an acceptable curve of best fit. Some drew multiple or feathery lines, lines 
which were very thick or lines which were far away from the points and so were not best fit. A small 
number drew a straight line. It is important that candidates fully erase lines which they replace. 

 
 (iii) Most candidates read the value from the graph correctly. Many missed marks by not marking the 

graph to show their working. It was expected that a line be drawn from 0.72 on the y-axis to the 
curve and then from that point on the curve to the x-axis. A point on the curve or a small mark on 
the axis is not an acceptable means of showing working and will not gain credit. 

 
 (iv) Many candidates described the quantitative data or precision of the data from the calorimeter or the 

subjective data from the Benedict’s solution. Non-creditwothy responses included to give more 
values, more accurate and does not give a colour. 

 
Question 2 
 
(a) Almost all candidates recorded both results accurately, agreeing with the Supervisor’s results. 
 
(b) Most candidates gave correct conclusions. A small number of incorrect responses included no 

starch, fat and amino acids present for biuret and contains carbohydrate, sugar and fat for iodine. 
 
Question 3 
 
(a) (i) Almost all candidates recorded the two masses to the same number of decimal places. A very 

small number had the second mass lower than the first. 
 
 (ii) Almost all candidates recorded the volume, and some were within tolerance of the Supervisor’s 

result. Incorrect volumes were too low, possibly from not reconnecting the apparatus quickly 
enough. 

 
 (iii) Almost all candidates recorded the mass correctly. 
 
(b) (i) Candidates found this very demanding and few candidates gained credit. Most thought a syringe or 

a lid would solve the problem.  
 
 (ii) Almost all candidates subtracted the values correctly. 
 
 (iii) Most candidates calculated the mass correctly. Some gave their answer to one significant figure, 

which was not creditworthy. 
 
 (iv) Most candidates calculated the percentage correctly. The most common error was to omit 

multiplying by 100. 
 
(c) (i) Many candidates appreciated that both the copper and the filter paper were wet and described 

drying the copper or scraping it onto a dry filter paper. Non-creditworthy responses included the 
use of a more accurate balance, repeating the experiment and washing the copper. 

 
 (ii) Almost all candidates subtracted the values correctly. 
 
 (iii) This experiment was designed to give a large negative value for the percentage of magnesium and 

link this with their answer in (c)(i). It was also apparent that in some cases the correct answer for 
(c)(i) had been subsequently crossed out and replaced with an incorrect answer. 

 
Question 4 
 
Candidates were quite well prepared for the planning question. Some addressed the bullet points and gave a 
logical description of the investigation.  
 
A results table and diagram were not required but more successful candidates included one or both, which 
often addressed some of the marking points. 
 
Listing the apparatus may be useful but the apparatus is not creditworthy until it is used in the method. A 
significant number did not name the apparatus they were using. Scale is insufficient for balance since most 
measuring instruments include a scale. 
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Safety issues need three aspects to be addressed, the protection worn, what part of the body it is protecting 
and what it is protecting against. Some response only addressed two of these three factors. 
 
In order to gain a mark for the method, it needs to be workable and in such detail that another person would 
be able to perform the same experiment. To be able to answer the question, several different masses of salt 
needed to be used, candidates often only used one mass. The most common errors included timing how 
long the solutions took to reach boiling point rather than measuring the boiling points, using concentrations of 
solutions rather than masses of salt and using a water-bath to heat the solutions, not appreciating that the 
solution could not boil since the boiling point would be higher than 100 °C (this was given in the stem of the 
question). 
 
Measurements were quite well deduced. Amount of salt is not creditworthy, this needed to be specified as 
mass. Stronger candidates repeated for five different masses of salt and also repeated each mass more than 
once. Some only considered no salt and with added salt. Where repeats had been undertaken, averaging 
was insufficient – the reason for averaging needed to be explained. 
 
Control variables were well known. Common errors included controlling the mass of salt or the temperature 
of the Bunsen burner flame. 
 
Candidates found processing the results and drawing conclusions demanding. Giving a conclusion or 
prediction from previous knowledge, or simply looking for a pattern in the results, is not creditworthy. The use 
of the results to formulate a conclusion is required. For example, look to see if adding increasing masses of 
salt to water increases the boiling point further or makes no difference which means there is no relationship. 
If a graph is drawn, then the quantities on each axis need to be specified and the relationship can then be 
determined from the shape of the graph. For example, a straight line though the origin means the variables 
are proportional. 
 
Question 5 
 
(a) (i) Most recorded the distance correctly. Some did not give the value to the nearest 0.1 cm. 
 
 (ii) Almost all candidates recorded a value for y that was larger than x. 
 
(b) Many candidates recorded the mass correctly. The most common error was to not record the mass 

to the nearest gram. 
 
(c) Most candidates calculated the mass correctly. The most common error was to not give the answer 

to two significant figures. Rounding was challenging for some. 
 
(d) (i) Almost all candidates recorded volumes where V2 was greater than V1. 
 
 (ii) Almost all candidates subtracted correctly. 
 
 (iii) Line-of-sight error was quite well understood. The scale needs to be viewed at eye level to the 

reading or perpendicular to the reading, not just at eye level or perpendicular. Another common 
error was to view the scale parallel to the reading. Ensuring the measuring cylinder was flat or 
reading to the bottom of the meniscus were not creditworthy. 

 
(e) Most candidates calculated the mass correctly. 
 
(f) Candidates found this demanding. Stronger candidates calculated 10% of one of the values, then 

added and subtracted the 10% from the value in order to determine the 10% range and then 
showed that the other value either was, or was not, in that range. Some calculated the percentage 
difference between the two values. Unsupported answers of yes or no were not creditworthy.  

 
Question 6 
 
(a) Most candidates recorded the temperature correctly. Where a value needs to be recorded to the 

nearest 0.5 then the answer needs to end in .0 or .5. 
(b) (i) Almost all candidates recorded a temperature at the start. 
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 (ii) Almost all candidates recorded a full set of results with the temperatures decreasing down the 
table. The most common error was not to wait 30 s before taking the initial temperature which 
meant that the temperatures did not decrease down the table. Identical values for two readings 
were also seen occasionally. 

 
(c) Candidates found this demanding. Many discussed the water rather than the thermometer. 

Incorrect responses included the water reaching its highest temperature, the water cooling, to allow 
even distribution of temperature or for accuracy. 

 
(d) (i) The majority of candidates calculated the temperature decrease correctly. 
 
 (ii) Candidates found this a little more demanding. The most common error was to calculate the 

decrease in temperature for the final two minutes.  
 
(e) Candidates found this very demanding, and most candidates related the rate of cooling to the time 

or duration of the experiment instead of to the temperature of the water. 
 
(f) Many candidates used their earlier answer to correctly predict a temperature at 9 minutes. There 

was no pattern to incorrect responses. 
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/53 

Practical Test 

 
 
Key messages 
 
It is advisable for candidates to read the questions carefully to ensure they have answered all of what is 
being asked, this will help ensure that numerical answers are given to an appropriate number of significant 
figures and that written responses cover all aspects of the question. 
 
 
General comments 
 
Candidates generally demonstrated good understanding of basic practical knowledge and techniques and 
were quite careful in their experimenting.  
 
The standard of graph drawing was generally quite high although candidates need to remember that axes 
need to be labelled with quantity and unit and a line of best fit needs to be a single line. A line of best fit may 
be a straight line or a curve dependent upon the points plotted.  
 
It would be helpful for the planning question for candidates to practice organising experimental procedures 
and measurements in their practical work in lessons.  
 
Candidates found interpreting and evaluating experiments demanding. 
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) Almost all candidates had both starting colours correct. A small number had the solution in the 

beaker orange-brown. 
 
 (ii) Almost all candidates had a full set of results, and many agreed with the results of the Supervisor. 

A small number recorded the solution in the bag turning blue-black. Some gave the colour of the 
starch-iodine complex as purple, which was not creditworthy. 

 
(b) (i) Candidates found interpreting the results demanding and often repeated the results from the table 

or repeated the question in terms of large and small molecules with no reference to iodine or 
starch. 

 
 (ii) Faster movement was well deduced. Incorrect responses included to move more, more energy and 

increased rate of reaction. 
 
 (iii) Many candidates appreciated that both the bags and beakers would be blue-black. Incorrect 

responses included discussing either the bags or the beakers rather than both, or predicting that 
the bags would remain orange-brown. 

 
(c) Most candidates either discussed the ease of getting the solution into the tubing or accuracy. 
 
(d) The removal of spilt iodine on the outside of the bag was well known. Some gave the generic 

response of no contamination, which was not creditworthy.  
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(e) Candidates found this very demanding. Doing the experiment for longer, measuring the 
temperatures, keeping the volumes constant, repeating to compare values and repeating to 
improve accuracy were common incorrect responses. 

 
Question 2 
 
Candidates were generally quite well prepared for the planning question. Some addressed the bullet points 
and gave a logical description of the investigation.  
 
A results table and diagram were not required but more successful candidates included one or both, which 
often addressed some of the marking points. 
 
Listing the apparatus may be useful but the apparatus is not creditworthy until it is used in the method. A 
significant number did not name the apparatus they were using. Scale is insufficient for balance and ruler 
since most measuring instruments include a scale. 
 
In order to gain a mark for the method, it needs to be workable and in such detail that another person would 
be able to perform the same experiment. To be able to answer the question, several different coloured lights 
needed to be used, candidates often only used two. The most common error was not to exclude any light 
which was not the colour being tested. A small number discussed germination of seeds rather than growth of 
seedlings. 
 
Many candidates measured the growth of the plant with no indications of how this would be done. The height 
needed to be measured at the start of the experiment and again after a stated time. Mass could also be 
measured. More successful candidates repeated for several different coloured lights and also repeated each 
colour more than once or had several plant seedlings being illuminated at the same time. Where repeats had 
been undertaken or multiple seedlings used, averaging was insufficient – the reason for averaging needed to 
be explained. The most successful candidates calculated the rate of growth for the seedlings in each 
coloured light. 
 
Control variables were well known. More successful candidates also illuminated one set of seedlings with 
white light so that the seedlings under coloured lights could be compared to this ‘usual’ growth. 
 
Candidates found processing the results and drawing conclusions demanding. Giving a conclusion or 
prediction from previous knowledge is not creditworthy. The use of the results to formulate a conclusion is 
required. For example, look to see if the different colours produced different changes in height of the plant 
and if they do then the rate of growth is affected by the colour of the light. If a bar chart or a histogram is to 
be drawn, then the quantities on each axis need to be specified and the heights of the bars can be used to 
formulate a conclusion. 
 
Question 3 
 
(a) (i) Almost all candidates recorded a temperature. However, where a value needs to be recorded to 

the nearest 0.5 then the answer needs to end in .0 or .5, many candidates gave only a whole 
number answer. 

 
 (ii) Almost all candidates recorded a full set of values which increased and then decreased. The most 

common error was recording the values to varying numbers of significant figures. 
 
(b) (i) Many candidates gave a suitable piece of apparatus. Incorrect responses were often syringe and 

measuring cylinder. Where a pipette is suggested for measuring 25 cm3, it needs to be a volumetric 
pipette. 

 
 (ii) Many candidates discussed insulation and a few stability. Incorrect responses included prevention 

of leaks, stopping spills, in case it melts or reacts with the polystyrene cup and that sodium 
hydroxide is corrosive. 

 
 (iii) Adding a lid to the polystyrene cup was well known. Some suggested replacing the polystyrene cup 

or the thermometer. 
 
(c) (i) Most candidates subtracted the values correctly. 
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 (ii) Whilst most candidates calculated the value correctly, many did not give their value to three 
significant figures as requested in the question. 

 
(d) More successful candidates chose the volume which gave the highest temperature and gave a 

correct explanation. Some gave a temperature but often did not explain their choice. 
 
Question 4 
 
(a) Many candidates performed the qualitative analysis tests carefully and recorded the results in the 

detail required. Some did not add a few drops followed by excess when using aqueous ammonia 
so that either the blue precipitate or the dark blue solution was noted but not both. Some recorded 
white precipitates for the chloride and the sulfate tests, cloudy is not a creditworthy alternative for 
precipitate. A dash means the test was not undertaken and not that there is no reaction. The flame 
test was often given as green. 

 
(b) Most used the qualitative analysis notes at the back of the paper to identify the ions present. This 

was marked in accordance with their results and so some candidates achieved error carried 
forward marks from incorrect results. 

 
Question 5 
 
(a) (i) Most candidates recorded the values to the nearest 0.1 cm. Some recorded either integer values or 

values in mm. 
 
 (ii) Almost all candidates subtracted the two values correctly. 
 
 (iii) Candidates found this demanding. The scale needs to be viewed at eye level to the reading or 

perpendicular to the reading not just at eye level or perpendicular. The other common incorrect 
responses included to view parallel to the reading or view it directly or straight on. Where a fiducial 
aid is suggested, its use needs to be described. 

 
(b) (i) Almost all candidates recorded a length which was larger than l0. 
 
 (ii) Almost all candidates subtracted the two values correctly. 
 
(c) Almost all candidates recorded the rest of the values correctly. 
 
(d) (i) The standard of graph drawing was generally quite good. A small number gave non-linear axes, 

and some gave the values in the table as their scale or did not use at least half of the grid. Plotting 
of the points was good except where scales were awkward and required the use of a calculator. 

 
 (ii) Many candidates drew a straight line of best ft. Some drew multiple lines, non-continuous lines, did 

not use a ruler or did not include the origin. 
 
(e) Calculating the gradient proved demanding. Working needed to be shown on the graph and this 

means drawing a triangle on the line which covers at least half of the line. Putting small marks on 
the line or axes is not an acceptable means of showing working and will not gain credit. Some 
inverted the division. 

 
Question 6 
 
(a) Most recorded values which were of the correct magnitude and to an appropriate number of 

decimal places. The most common error was not giving the values to an appropriate precision.  
 

(b) Almost all candidates recorded appropriate values with I greater than that in (a). 
 
(c) Brightest was well observed. Some gave highest potential difference, resistance or current. 
 
(d) Almost all candidates calculated both values of R correctly. A small number multiplied the values. 
 
(e) Almost all candidates calculated the ratio correctly. A small number inverted the ratio. Leaving the 

answer as a fraction in any calculation is not creditworthy. 
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(f) Candidates generally found this very demanding. The most successful candidates calculated 10% 
of one of the values, then added and subtracted the 10% from the value in order to determine the 
10% range and then showed that the other value either was, or was not, in that range. Some 
calculated the percentage difference between the two values. Unsupported answers of yes or no 
were not creditworthy. 
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/61 

Alternative to Practical 

 
 
Key messages 
 
Candidates need to read questions carefully to ensure they have answered all of what is being asked, this 
will help ensure that numerical answers are given to an appropriate number of significant figures and that 
written responses cover all aspects of the question e.g. 1(b)(ii) where a line was needed to be drawn as well 
as measured. 
 
Qualitative analysis tests were not well known. Candidates should be familiar with the qualitative analysis 
tests. 
 
 
General comments 
 
Candidates generally demonstrated good understanding of basic practical knowledge and techniques. The 
standard of graph drawing was generally high although candidates need to remember that axes need to be 
labelled with quantity and unit and a line of best fit needs to be a single line.  
 
Undertaking practical work helps the candidates to interpret and evaluate experimental methods e.g. 3(c)(i) 
and results and also to describe methods such as those required by the planning question and choose 
apparatus of suitable precision for specified tasks. 
 
 
Comments on specific questions 
 
Question 1  
 
(a) The standard of drawing was generally high and almost all candidates gained at least some credit. 

The outline was sometimes feathery or had gaps in it. The size was usually greater than half the 
box, although some drew the slice too large so that it did not fit in the box. Sometimes the skin was 
missing as the segments went right to the outer line or the segments stopped very close to the 
centre. Diagrams of this type should not be shaded. 

 
(b) (i) Most candidates measured the length correctly. The most common error was to give the value in 

cm rather than mm and some gave the value either 10 or 100 times too large.  
 
 (ii) The majority of candidates drew a line and measured it correctly. A significant number of 

candidates did not draw the line and so any measurement given could not gain credit.  
 
 (iii) The majority of candidates calculated the magnification correctly. A small number inverted the 

division. Many did not give their answer to two significant figures, often giving two decimal places. 
Rounding was an issue for some candidates. 

 
(c) Many candidates described one visible difference and the more successful described two. Some 

did not make it clear whether they were discussing the orange or the kiwi. Non-creditworthy 
responses included colour and hairy skin as these were not visible in the photographs. 

 
(d) Candidates found this demanding. Many knew that the diameter needed to be measured in several 

places but usually either omitted to add these together before dividing by the number of 
measurements taken or simply said calculate the average. 
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Question 2 
 
(a) (i) The majority of candidates chose a suitable piece of apparatus. When choosing a pipette 

candidates need to specify the type of pipette, in this case a teat pipette or a dropping pipette. Non-
creditworthy responses included burette, volumetric pipette, syringe and measuring cylinder. 

 
 (ii) Candidates found this demanding with a wide variety of colours seen, most trying to make a 

contrast with the initial colour of the DCPIP. More successful candidates appreciated that the 
colour chosen should be white so the colour change of the DCPIP would be seen.  

 
 (iii) The vast majority of candidates drew a suitable table and entered the results appropriately. 

Common errors included omitting at least one of the headings and not converting the tally into 
numbers. 

 
 (iv) The majority of candidates gave a correct order. The most common error was to reverse the order.  
 
(b) (i) The reason for repeating a procedure was not well known. Incorrect responses included accuracy, 

checking results, precision, to reduce errors and to calculate an average. 
 
 (ii) Many candidates appreciated that the drop size would vary and the most successful gave the 

improvement of measuring the volume. Many repeated the question stem and improved by 
repetition. Other non-creditworthy responses included accuracy, precision and removing errors. 

 
(c) Many candidates appreciated that there is vitamin C in other parts of the diet not just in juices or in 

vitamin C supplements. The most common non-creditworthy response was just to get it from 
another source without specifying what that source might be. 

 
Question 3 
 
(a) Most candidates recorded at least one temperature correctly. The question asked for the 

temperatures to the nearest 0.5 °C and so the readings needed to end in either .0 or .5. The data 
already in the table gave further information on the precision required. Common incorrect 
responses included 70, 38.0, 39. and 48.5. 

 

(b) (i) Candidates found this demanding. The answer needed to use the observations of the student. That 
there is solid left or there is magnesium left at the end of the reaction were both insufficient. The 
most common incorrect responses were grey and pink solid or colourless solution. 

 
 (ii) Most candidates appreciated that the solid was copper. Many incorrect substances were given 

including magnesium sulfate, magnesium nitrate, sulfate, salt, polystyrene, zinc and iron.  
 
(c) (i) Candidates found this demanding. Incorrect responses included prevention of leaks, stopping spills 

and overheating or melting the polystyrene cup. 
 
 (ii) Most candidates named a more accurate piece of apparatus. Non-creditworthy responses included 

dropping pipette and syringe. 
 
(d) (i) Almost all candidates calculated the value correctly. A small number added the values or omitted 

the .5. 
 
 (ii) The standard of graph drawing was generally good. Some candidates reversed the axes, and a 

significant number omitted the label and/or the unit on the axes. A small number gave non-linear 
axes, and some gave the values in the table as their scale. A small number did not use at least half 
of the grid. Plotting of the points was good except where scales were awkward and required the 
use of a calculator. 

 
 (iii) Many candidates drew a straight line of best ft. Some drew multiple lines, non-continuous lines, did 

not use a ruler or did not include the origin. 
 
 (iv) Proportionality was not understood, and very few candidates gained credit. Most candidates 

thought that if one variable increased as the other increased then this shows proportionality. The 
two ways of showing proportionality are by the variables giving a straight line which passes through 
the origin or the ratio of the two variables being constant. 
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 (v) Many candidates used their graph to determine the estimate correctly. Most errors were caused by 

candidates either misreading the value of a small square or from reading very difficult scales which 
required a calculator. 

 
(e) Candidates found this very demanding. Most successful candidates appreciated the use of a lid or 

more insulation for decreased heat loss. A few gave the same starting temperature but did not 
explain that the cooling rates would be the same. The most common non-creditworthy responses 
included to make better measurements or use more accurate equipment. Some repeated the 
procedure. 

 
Question 4 
 
(a) Qualitative analysis was not well known. Chloride and flame tests were better known than the other 

tests. The other three tests usually had a precipitate of assorted colours.  
 
(b) Most candidates appreciated that the yellow of the flame would mask the colour of the flame test or 

that a blue flame would allow the colour of the flame test to be seen easily. The most common 
response stated that sodium gives a yellow flame, this was non-creditworthy. 

 
Question 5 
 
(a) (i) Many knew the symbol for the voltmeter although some had a wire going through the symbol. The 

meter was often placed in series, particularly between the terminals of the cell, or was in parallel 
but in an incorrect location. 

 
 (ii) Most candidates read both meters correctly. Errors seen were 0.195 V, 0.2 V and more commonly 

1.6 A. 
 
(b) Candidates found this demanding with the two most common incorrect responses being to reset 

the meters and to not get electrocuted. 
 
(c) (i) Almost all candidates calculated the value correctly. A very small number added or subtracted the 

values. 
 
 (ii) The vast majority of candidates chose the correct value and described the error. Incorrect 

responses included choosing the incorrect current or voltage, not changing the length and 
miscalculating. 

 
(d) (i) The majority of candidates gave a correct relationship. Incorrect responses included R increases 

as l increases, it decreases, directly proportional and inversely proportional. 
 

 (ii) Many candidates gave a correct relationship. Incorrect responses included R increases as I 
decreases, it increases, directly proportional and inversely proportional. 

 
(e) Candidates found this very demanding. If R is proportional to V, then the ratio of the values (either 

R/V or V/R) should be a constant. 
 
(f) Candidates found this demanding mainly because they omitted the fact that they needed to show 

the lamp was not broken. Incorrect responses stated increase the voltage, feel if the bulb is hot and 
use another bulb. 

 
Question 6 
 
Candidates were generally well prepared for the planning question. Many addressed the bullet points and 
gave a logical description of the investigation. Almost all candidates gained some credit. 
 
Listing the apparatus may be useful but the apparatus is not creditworthy until it is used in the method. A 
significant number did not name the apparatus they were using. Scale is insufficient for ruler. 
 
In order to gain a mark for the method, it needs to be workable and in such detail that another person would 
be able to perform the same method. To be able to answer the question, several different thicknesses of  
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cardboard needed to be used, candidates often only used one thickness. 
 
Few measured the thickness of the cardboard used but counting the number of sheets was also 
creditworthy. Many took measurements during the experiment but did not specify that the measurements 
were of temperature or when the measurements should be taken, such as at the beginning of the experiment 
and after a given number of minutes. More successful candidates repeated for five different thicknesses of 
cardboard and also repeated each thickness more than once. Where repeats had been undertaken, 
averaging was insufficient – the reason for averaging needed to be explained. 
 
Many candidates gave a suitable table with headings and units.  
 
Control variables were well known. Controlling the temperature is insufficient without specifying which 
temperature i.e. initial hot water temperature or room temperature. 
 
The question asked about rate of cooling, few showed how to calculate the rate. However, measuring the 
time for the same temperature decrease or measuring the temperature decrease for the same time would 
each give a comparable measurement of rate. 
 
Candidates found processing the results and drawing conclusions demanding. Giving a conclusion or 
prediction from previous knowledge, or simply looking for a pattern in the results, is not creditworthy. The use 
of the results to formulate a conclusion is required. For example, look to see when the thickness of the 
cardboard is increased does the rate of cooling increase, decrease or stay the same which means there is 
no relationship. If a graph is drawn, then the quantities on each axis need to be specified and the relationship 
can then be determined from the shape of the graph. For example, a straight line though the origin means 
the rate of cooling is directly proportional to the thickness of the cardboard. 
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/62 

Alternative to Practical 

 
 
Key messages 
 
Candidates need to read questions carefully to ensure they have answered all of what is being asked, this 
will help ensure that numerical answers are given to an appropriate number of significant figures and that 
written responses cover all aspects of the question. 
 
Candidates tended to give generic answers rather than those specific to the experiment being discussed.  
 
Interpreting and evaluating experiments proved demanding. 
 
 
General comments 
 
Candidates generally demonstrated good understanding of basic practical knowledge and techniques. The 
standard of graph drawing was high although candidates need to remember that axes need to be labelled 
with quantity and unit and a curve of best fit needs to be a single curve.  
 
Undertaking practical work helps candidates to interpret and evaluate experimental methods and results and 
also to describe methods such as those required by the planning question.  
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) Most candidates gave an appropriate value and explained it. Incorrect responses included 2% or 

above or a correct value with the non-creditworthy explanation of low glucose concentration. 
 
 (ii) The colour of Benedict’s solution was very well known. The small number of incorrect responses 

included brown and green. 
 
 (iii) Many candidates gave a correct temperature. Incorrect responses were often between 30 °C and 

40 °C or 100 °C. 
 
 (iv) Safety issues need three aspects, the protection worn, what part of the body it is protecting and 

what it is protecting against. Non-creditworthy responses either addressed two of these three 
factors or gave generic hazards such as dangerous chemicals rather than citing Benedict’s 
solution, the hot water or the hot apparatus. 

 
 (v) Candidates found this demanding. The generic answer to avoid contamination was common and 

insufficient, answers need to relate to the experiment in question. Other non-creditworthy 
responses included to get the correct volume or to get accurate or precise results.  

 
 (vi) Candidates found this very demanding with few correct responses seen. The most common non-

creditworthy response was repeat and average. Some suggested different concentrations without 
specifying that they needed to be in the range between 0% and 5%. 

 
(b) (i) The standard of graph drawing was generally very good. Some candidates reversed the axes, and 

a significant number omitted the quantity and/or the unit on the axes. A small number gave non-
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linear axes, and some gave the values in the table as their scale. A small number did not use at 
least half of the grid. Plotting of the points was good except where scales were awkward and 
required the use of a calculator. 

 
 (ii) Many candidates drew an acceptable curve of best fit. Some drew multiple or feathery lines, lines 

which were very thick or lines which were far away from the points and so were not best fit. A small 
number drew a straight line. It is important that candidates fully erase lines which they replace. 

 
 (iii) Most candidates read the value from the graph correctly. Many lost marks by not marking the graph 

to show their working. It was expected that a line be drawn from 0.72 on the y-axis to the curve and 
then from that point on the curve to the x-axis. A point on the curve or a small mark on the axis is 
not an acceptable means of showing working and will not gain credit. 

 
 (iv) Many candidates described the quantitative data or precision of the data from the calorimeter or the 

subjective data from the Benedict’s solution. Non-creditwothy responses included to give more 
values, more accurate and does not give a colour.  

 
(c) (i) Most candidates measured the length correctly. The most common incorrect response was 40.  
 
 (ii) Candidates found this very demanding. Some candidates gave a correct value but could not 

explain why they had chosen it. Incorrect responses included values between 5% and 10% and 
many repeated the question as their explanation. 

 
Question 2 
 
(a) The vast majority of candidates gave correct initial and final colours. An incorrect initial colour for 

iodine was red and incorrect final colours for biuret were colourless or purple and for iodine blue. 
 
(b) The conclusions were well known. Some candidates stated the nutrient but did not say whether it 

was present or not or wrote just negative and positive. A small number of candidates thought biuret 
or iodine was a test for fats.  

 
Question 3 
 
(a) (i) Most candidates gave the values to two decimal places. A small number recorded the values to 

three, one or no decimal places. A very small number did not round the second value. 
 
 (ii) Many candidates recorded the volume correctly. The easiest way to read inverted measuring 

cylinders on paper is to turn the paper upside down. Incorrect responses included: 85, 80.4, 80.5 
and 8.5. 

 
(b) (i) The wording of the question meant that an observation needed to be given and so no more 

hydrogen produced was not creditworthy. No more magnesium left, and only copper remaining 
were also popular non-creditworthy responses. 

 
 (ii) Candidates found this very demanding and almost no candidates gained credit. Most thought a 

syringe or a lid would solve the problem.  
 
 (iii) Almost all candidates subtracted the values correctly. 
 
 (iv) Most candidates calculated the mass correctly. Some gave their answer to one significant figure, 

which was not creditworthy. 
 
 (v) Most candidates calculated the percentage correctly. The most common error was to omit 

multiplying by 100. 
 
(c) (i) Most candidates recorded the mass to 2 decimal places. The most common error was to give three 

decimal places. 
 
 (ii) Candidates found this very demanding. Non-creditworthy responses included remove the filter 

paper, use a different filter paper, tare the balance, use a more accurate balance, repeat the 
experiment and wash the copper. 
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 (iii) Most candidates calculated the mass correctly. 
 
 (iv) Many candidates calculated the percentage correctly. the most common error was to omit the  

‘100 – ’ at the start of the calculation and so give a value of around 94%. 
 
(d) Candidates found the diagram demanding. The most successful candidates drew a diagram using 

a pencil and ruler, had a distinct filter funnel and filter paper, had a closed lower end to the filter 
paper and had a collecting vessel, all labelled. Common errors included a gap at the base of the 
filter paper, using a dashed line for the filter paper, laying the filter paper flat over a beaker, not 
including a filter funnel and omitting labels. Diagrams of apparatus should not be 3-dimensional.  

 
Question 4 
 
Candidates were generally well prepared for the planning question. Many addressed the bullet points and 
gave a logical description of the investigation.  
 
A results table and diagram were not required but more successful candidates included one or both, which 
often addressed some of the marking points. 
 
Listing the apparatus may be useful but the apparatus is not creditworthy until it is used in the method. A 
significant number did not name the apparatus they were using. Scale is insufficient for balance since most 
measuring instruments include a scale. 
 
Safety issues need three aspects to be addressed, the protection worn, what part of the body it is protecting 
and what it is protecting against. Some response only addressed two of these three factors. 
 
In order to gain a mark for the method, it needs to be workable and in such detail that another person would 
be able to perform the same experiment. To be able to answer the question, several different masses of salt 
needed to be used, candidates often only used one mass. The most common errors included timing how 
long the solutions took to reach boiling point rather than measuring the boiling points, using concentrations of 
solutions rather than masses of salt and using a water-bath to heat the solutions, not appreciating that the 
solution could not boil since the boiling point would be higher than 100 °C (this was given in the stem of the 
question). 
 
Measurements were well deduced. Amount of salt is not creditworthy, this needed to be specified as mass. 
More successful candidates repeated for five different masses of salt and also repeated each mass more 
than once. Some only considered no salt and with added salt. Where repeats had been undertaken, 
averaging was insufficient – the reason for averaging needed to be explained. 
 
Control variables were well known. Common errors included controlling the mass of salt or the temperature 
of the Bunsen burner flame. 
 
Candidates found processing the results and drawing conclusions demanding. Giving a conclusion or 
prediction from previous knowledge, or simply looking for a pattern in the results, is not creditworthy. The use 
of the results to formulate a conclusion is required. For example, look to see if adding increasing masses of 
salt to water increases the boiling point further or makes no difference which means there is no relationship. 
If a graph is drawn, then the quantities on each axis need to be specified and the relationship can then be 
determined from the shape of the graph. For example, a straight line though the origin means the variables 
are proportional. 
 
Question 5 
 
(a) (i) Almost all candidates recorded the reading correctly.  
 
 (ii) Most candidates calculated the distance correctly. The most common errors were 1.5 and 20. 
 
 (iii) Most candidates calculated the distance correctly. The most common errors were again 1.5 and 

20. 
 
(b) Almost all candidates recorded the mass correctly. The most common error was 82.8. 
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(c) Most candidates calculated the mass correctly. The most common errors were to not give the 
answer to the requested two significant figures, often two decimal places, or incorrectly round their 
final answer. 

 
(d) (i) Most candidates calculated the volume correctly. Incorrect responses included 16 and 64. 
 
 (ii) Most candidates gained credit. The scale needs to be viewed at eye level to the reading or 

perpendicular to the reading not just at eye level or perpendicular. Another common error was to 
view the scale parallel to the reading. Ensuring the measuring cylinder was flat or reading to the 
bottom of the meniscus were not creditworthy. 

 
(e) Almost all candidates calculated the mass correctly. 
 
(f) The most successful candidates calculated 10% of one of the values, then added and subtracted 

the 10% from the value in order to determine the 10% range and then showed that the other value 
either was, or was not, in that range. Some calculated the percentage difference between the two 
values. Unsupported answers of yes or no were not creditworthy. 

 
Question 6 
 
(a) Most candidates recorded the temperature correctly. Where a value needs to be recorded to the 

nearest 0.5 then the answer needs to end in .0 or .5.  
 
(b) (i) Candidates found this demanding. Many discussed the water rather than the thermometer. 

Incorrect responses included the water reaching its highest temperature, the water cooling, to allow 
even distribution of temperature or for accuracy. 

 
 (ii) Safety precautions were well known. 
 
(c) Many candidates recorded the temperature correctly. The most common error was 79 instead of 

79.0. 
 
(d) (i) The majority of candidates calculated the temperature decrease correctly. 
 
 (ii) Candidates found this a little demanding. The most common incorrect response was 3 which is the 

temperature decreases for the last 2 minutes. 
 
(e) Most candidates related the rate of cooling to the time or duration of the experiment instead of to 

the temperature of the water. 
 
(f) (i) Many candidates used their earlier answer to correctly predict a temperature at 9 minutes. There 

was no pattern to incorrect responses. 
 
 (ii) More successful candidates appreciated that the temperature would cool to room temperature. 

Incorrect responses ranged from large negative values to temperatures between 40 and 50 °C. 
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CO-ORDINATED SCIENCES (DOUBLE 
AWARD) 
 
 

Paper 0654/63 

Alternative to Practical 

 
 
Key messages 
 
Candidates need to read questions carefully to ensure they have answered all of what is being asked, this 
will help ensure that numerical answers are given to an appropriate number of significant figures and that 
written responses cover all aspects of the question. An example was 5(d)(i) where the axes were not drawn 
in the orientation and 5(d)(ii) where working was not shown. 
 
Candidates tended to give generic answers rather than those specific to the experiment being discussed.  
 
Interpreting and evaluating experiments proved demanding. 
 
 
General comments 
 
Candidates generally demonstrated good understanding of basic practical knowledge and techniques.  
 
The standard of graph drawing was high although candidates need to remember that a line of best fit needs 
to be a single line.  
 
Undertaking practical work helps the candidates to interpret and evaluate experimental methods and results 
and also to describe methods such as those required by the planning question. Qualitative analysis tests 
were not well known. 
 
 
Comments on specific questions 
 
Question 1 
 
(a) (i) Candidates found this demanding and many either repeated the question or the results. Answers 

were often in terms of large and small molecules with no correlation to starch or iodine. A common 
non-creditworthy response was warmth makes the reaction faster.  

 
 (ii) Faster movement was quite well deduced. Incorrect responses included to move more, more 

energy and increased rate of reaction. 
 
 (iii) Candidates found this is a little demanding. The most common non-creditworthy response was 

measuring cylinder without quoting a size. Incorrect responses included test-tube and beaker. 
 
 (iv) Candidates found this very demanding. Many gave generic answers including removing impurities 

or removing contamination without being specific for this experiment, such as to remove any iodine 
from the outside of the bag. 

 
 (v) More successful candidates appreciated not being able to see the colour through the coloured 

solution. Many discussed needing to stop the reaction or giving it time to react. 
 
 (vi) Candidates found this very demanding and few correct answers were seen. Repeating to compare 

values and repeating to improve accuracy were common incorrect responses. 
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(b) (i) The Benedict’s test was well known although many omitted heating. Incorrect responses included 
iodine, biuret and purple. 

 
 (ii) The biuret test was quite well known, although some suggested iodine. Many gave blue as the 

observation.  
 
Question 2 
 
Candidates were generally well prepared for the planning question. Many addressed the bullet points and 
gave a logical description of the investigation. A small number omitted the question and almost all candidates 
gained some credit. 
 
A results table and diagram were not required but more successful candidates included one or both, which 
often addressed some of the marking points. 
 
Listing the apparatus may be useful but the apparatus is not creditworthy until it is used in the method. A 
significant number did not name the apparatus they were using. Scale is insufficient for balance and ruler 
since most measuring instruments include a scale. 
 
In order to gain a mark for the method, it needs to be workable and in such detail that another person would 
be able to perform the same experiment. To be able to answer the question, several different coloured lights 
needed to be used, candidates often only used two. The most common error was not to exclude any light 
which was not the colour being tested. A small number discussed germination of seeds rather than growth of 
seedlings. 
 
Many candidates measured the growth of the plant with no indications of how this would be done. The height 
needed to be measured at the start of the experiment and again after a stated time. Mass could also be 
measured. More successful candidates repeated for several different coloured lights and also repeated each 
colour more than once or had several plant seedlings being illuminated at the same time. Where repeats had 
been undertaken or multiple seedlings used, averaging was insufficient – the reason for averaging needed to 
be explained. The most successful candidates calculated the rate of growth for the seedlings in each 
coloured light. 
 
Control variables were well known. More successful candidates also illuminated one set of seedlings with 
white light so that the seedlings under coloured lights could be compared to this ‘usual’ growth. 
 
Candidates found processing the results and drawing conclusions demanding. Giving a conclusion or 
prediction from previous knowledge is not creditworthy. The use of the results to formulate a conclusion is 
required. For example, look to see if the different colours produced different changes in height of the plant 
and if they do then the rate of growth is affected by the colour of the light. If a bar chart or a histogram is to 
be drawn, then the quantities on each axis need to be specified and the heights of the bars can be used to 
formulate a conclusion. 
 
Question 3 
 
(a) The majority of candidates recorded the two temperatures correctly. Where a value needs to be 

recorded to the nearest 0.5 then the answer needs to end in .0 or .5, hence 36 was a common 
incorrect response. Other incorrect responses included 28.30 and 25.5, 35.5 and 40. 

 
(b) (i) More successful candidates gave a suitable piece of apparatus. Incorrect responses were often 

syringe and measuring cylinder. 
 
 (ii) Candidates found this demanding. Incorrect responses included prevention of leaks, stopping spills 

in case it melts or reacts with the polystyrene cup and so it can be picked up. 
 
 (iii) This proved to be very demanding. When asked in a physics question, more candidates give the 

correct answer. The most common incorrect responses were do not use a polystyrene cup and use 
a digital thermometer. 

 
 (iv) More successful candidates appreciated that the temperature needed to be even throughout the 

mixture. Many discussed mixing the reagents, but this was given in the question. Other incorrect 
responses were accuracy and for a faster reaction. 
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(c) (i) Most candidates subtracted the values correctly. 
 
 (ii) Whilst most candidates calculated the value correctly, many did not give their value to three 

significant figures as requested in the question. 
 
(d) Candidates found this demanding. There was no pattern to the values given. 
 
(e) Universal indicator was quite well known. Incorrect responses included yellow for neutral and green 

for alkali. Some gave litmus solution but then gave the colours for universal indicator.  
 
Question 4 
 
(a) Qualitative analysis tests were not well known. The chloride test and the flame test were better 

known than the other tests. There was no pattern as many answers appeared to be guesses. 
 
(b) The flame colour of sodium was known by more successful candidates. There was no pattern to 

the answers and a wide variety of colours were seen.  
 
(c) More successful candidates appreciated that the yellow of the flame would mask the colour of the 

flame test or that a blue flame would allow the colour of the flame test to be seen easily. The most 
common response stated that sodium gives a yellow flame, this was non-creditworthy.  

 
Question 5 
 
(a) (i) Many candidates gave two correct readings. Incorrect response included 32.3, 32.4, 32.2 and 33.9 

for the top reading, and 35.8 for the lower reading. 
 
 (ii) The vast majority of candidates subtracted the values correctly. 
 
 (iii) Candidates found this demanding. The scale needs to be viewed at eye level to the reading or 

perpendicular to the reading not just at eye level or perpendicular. The other common incorrect 
responses included to view parallel to the reading or view it directly or straight on. Where a fiducial 
aid is suggested, its use needs to be described. 

 
(b) (i) Most candidates measured the length correctly. A small number gave 7.3. 
 
 (ii) Most candidates subtracted the values correctly. A small number gave 5.2. 
 
(c) (i) The standard of graph drawing was generally quite good. Many candidates reversed the axes 

possibly because that was the way in which they had previously drawn graphs using these 
variables. A significant number omitted the label and/or the unit on the axes. A small number gave 
non-linear axes, and some gave the values in the table as their scale or did not use at least half of 
the grid. Plotting of the points was good except where scales were awkward and required the use 
of a calculator. 

 
 (ii) Many candidates drew a straight line of best fit. Some drew multiple lines, non-continuous lines, did 

not use a ruler or did not include the origin. 
 
(d) (i) Calculating the gradient proved demanding. Working needed to be shown on the graph and this 

means drawing a triangle on the line which covers at least half of the line. Putting small marks on 
the line or axes is not an acceptable means of showing working and will not gain credit. Some 
inverted the division. 

 
 (ii) This question proved demanding. Some candidates did not start their line from the origin, but the 

most common error was to draw line E on the wrong side of the original line for the orientation of 
their axes. 

 
Question 6 
 
(a) (i) Most knew the symbol for the voltmeter although some had a wire going through the symbol. The 

meter was often placed in series, particularly between the terminals of the cell, or was in parallel 
but in an incorrect location. 
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 (ii) The majority of candidates read the two meters correctly. The ammeter caused a few issues, 0.25, 
0.14 and 0.38 were common incorrect values. 

 
(b) More successful candidates compared the brightness of the lamp. Many did not give an 

observation with more current, more power, less potential difference and more resistance being the 
common responses. 

 
(c) Most candidates calculated both values correctly. 
 
(d) The majority of candidates calculated the ratio correctly. A small number inverted the ratio or 

subtracted the values. Leaving the answer as a fraction in any calculation is not creditworthy. 
 
(e) This proved demanding. The most successful candidates calculated 10% of one of the values, then 

added and subtracted the 10% from the value in order to determine the 10% range and then 
showed that the other value either was, or was not, in that range. Some calculated the percentage 
difference between the two values. Unsupported answers of yes or no were not creditworthy. 
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