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Introduction  

 

Biology 
 

Structure and functions of cells and tissues. 

 

Medical professionals need to understand the structure and workings of 

cells. They build on this knowledge to understand how the body stays 

healthy as well as the symptoms and causes of some diseases. This 

allows them to diagnose and treat illnesses. The study of bacterial 

prokaryotic cells gives an understanding of how some other diseases 

are caused and can be treated. 

 

Introduction to the Overall Performance of the Unit 

 

Structure and functions of cells and tissues. 

 

There was evidence that time management during the exam is 

improving with more learners attempting all questions. Exam technique 

and the understanding of the command verbs is continuing to improve. 

It is beneficial for learners to appreciate the requirement of each of the 

command verbs so that they can target their response and provide 

appropriate credit worthy answers. Explain is the command verb which 

seems least understood. Learners’ explanations require a justification/ 

exemplification of a point. The answer must contain some element of 

reasoning/justification – this can include mathematical explanations. 

Centres need to fully prepare learners for the exam by practising exam 

technique, especially in relation to reading the question carefully and 

not repeating the stem of the question. Learners should also be taught 

that when they have answered the question to reread their response in 

order to ensure that the question set has been addressed in the answer 

they have given, and that they have used appropriate scientific 

knowledge and vocabulary. Learners should show that they understand 

the relationship between the structure and function of cells and tissues. 

Learners still struggle to recall definitions and find it difficult to provide 

links between different related aspects of the specification.   
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Introduction  

 

Chemistry 

 
This was the seventh sitting of the level 3 Applied Science Unit 1 

Chemistry section and the fourth time the paper has been sat 

separately to the other disciplines that makes up the unit. It is pleasing 

to see that learners are still accessing the paper well with few blank 

spaces seen and learners achieving the full range of marks across the 

whole of the paper.  

 
 

Introduction to the Overall Performance of the Unit 
 

Learners that were successful this year were able use scientific 

vocabulary and terminology and were able to apply their knowledge of 

Chemistry to different situations and contexts. They were able to 

perform calculations in an unknown scenario, those that did well 

structured their working well to come to the correct answer. Learners 

that performed well also were able to draw diagrams that were labelled 

accurately using the correct technical language.  

 

To improve further, centres should ensure that learners are aware of 

the difference between key terms such as property and use, chemical 

and physical properties. They should also be aware of the difference in 

command words such as give, state, describe and explain and how 

these types of questions should be approached.  
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Introduction  

 

Physics 

 
The examination was set to allow learners to show their knowledge and 

understanding of waves in the context of communication and to use 

their knowledge to interpret and analyse the use of waves in different 

applications.   

 

Introduction to the Overall Performance of the Unit 

 
The majority of learners have shown improvement in mathematical 

skills, most now show substitution into a simple equation and give an 

evaluation. More complex equations requiring rearrangement and 

functions such as square roots are still found to be challenging but most 

learners followed the procedure of showing substitution, attempting a 

rearrangement and evaluating and could therefore gain marks. 

Although learners are very familiar with the quantities used to describe 

transverse waves and may recognise a longitudinal wave when shown 

on a ‘slinky’ they are less familiar with the longitudinal wave shown as a 

series of compressions and rarefactions and were less likely to be 

unable to identify a wavelength  for a longitudinal wave. Learners were 

generally able to recognise total internal reflection shown in an optical 

fibre but need to improve their understanding of the purpose and effect 

of adding cladding to the fibres.  Also, the way apparatus was used to 

produce a stationary wave on a wire was not well understood although 

there was frequent reference to the wave being reflected at the fixed 

end. 

Learners need to appreciate the need to know the order of the waves in 

the electromagnetic spectrum in terms of increasing frequency and to 

realise the relationship between frequency and wavelength, so that the 

same order applies to decreasing wavelength. There is also some 

confusion between the properties of the different electromagnetic 

waves used for communication and the use of terms such as 

‘multiplexing’ need to be clearly understood.  The diffraction grating and 

its use in producing an emission spectrum using the light from a sodium 

lamp was much better understood   and a significant number of 

learners were able to explain this in terms of constructive and 

destructive interference. However, some learners misunderstood the 
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question and described how light of different wavelengths was 

produced by the lamp rather than how the diffraction grating produced 

the emission spectrum. 

 

Individual Questions 

 

Biology 
 

Q1(a)(i) 

This was a 1mark multiple choice question, which required the learners to 

recall the parts of the ECG trace. 

 

This response was awarded 1 mark. 

 

 

Q1(a)(ii) 

This was a 1 mark question. Very few identified QRS, but many were able to 

mention sinus wave to obtain the mark. A commonly observed incorrect 

response was hyperpolarisation. 

 

This response was awarded 0 marks. This is a very common incorrect 

response. 
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This response was awarded 1 mark. 

The mark can just be awarded as the learner has clearly made an attempt at 

spelling depolarisation. Depolarisation is an acceptable response and we do 

not have to include ventricular to award the mark. Their attempt at spelling 

does not give another related word and so can be accepted. We can also 

accept contraction and systole without ventricular. 

 

 

Q01(b)(i) 

This was a 1 mark multiple choice question assessing the learners 

knowledge about the names of tissues. 

This response was awarded 1 mark. 

 

 
 

 

Q1(b)(ii) 

This was a 3 mark question. Many learners provided the correct answers, 

but in the incorrect order. The most common marking point awarded was 

for C, however many learners lost a mark by answering ‘clotted’. There was 

some confusion between ‘atheroma’ and ‘atherosclerosis’. 
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This response was awarded 0 marks. 

Incorrect missing words have been given for all 3. Unfortunately, the learner 

has given a correct response for A in space for B - this is a common mistake! 

For C the learner has stated thick - and so is not awarded a mark. The 

statement for C states "reduced blood flow because the inside of the artery 

becomes....C...." and so the statement is referring to the lumen not the 

artery wall. The artery wall could become thicker without reducing blood 

flow and so we have to ignore "thick". 

 

 
This response was awarded 2 marks. Marks are awarded for correct 

responses for B and C. For A we can ignore reference to fats (this is too 

vague). For B plaque is the correct response - we can accept phonetic 

spellings and singular or plural. For C any word which clearly implies that 

the lumen (the inside of the artery we are referring to in the question as 

blood flow is reduced) can be accepted as "other relevant response" and so 

blocked can be awarded a mark. 

 

 
This response was awarded 3 marks. An acceptable missing word is given 

for A, B and C. For B plaques is the correct response but can accept "fatty 

deposits". 

 

Q2(a) 
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This was a 3 mark question. 

The conversion mark was rarely awarded, leading many learners to get 2 

marks for an incorrect answer. Most learners recalled the equation and 

applied it well to obtain partial credit even if they failed to provide the 

correct answer.   

 

This response was awarded 1 Mark. 

The learner has correctly calculated the conversion and so 1 mark can be 

awarded. However, they later reverse the conversion by multiplying by 1000 

- and so this mark does not get given. Unfortunately, the learner has 

inverted the division - but their evaluation is correct and so 1 mark can be 

awarded overall. When the response isn't 400 or a 4 to the power of ten 

POT error response then the working has to be investigated to see if marks 

can be awarded. 
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This response was awarded 3 marks. 

With no answer on the response line the 400 at the end of the learners 

working is accepted and so 3 marks can be awarded. The unit is given at the 

end of the response line and as there is not a mark allocated for the recall 

of the unit the unit that the learner has provided can be ignored. 

 

 

 

Q2(b)(i)  

This was a 2 mark question. 

Most marks were awarded for mp1 and mp2, occasionally mp7, but 

unfortunately the other marking points were rarely seen.  The majority of 

learners were able to obtain at least 1 out of the 2 marking points. Common 

correct responses included the ideas about observing live specimens, no 

specialist training required, and portability. 

Common mistakes came from a lack of detail, for example, giving an answer 

of “easier” or “small” with no reference to portability, and so repeating the 

points given in the stem. 
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This response was awarded 1 mark. 

The response on line 1 is creditworthy for MP1 and so 1 mark is awarded. 

The "run on low electricity" is a common response and is a little too vague 

to be creditworthy. 

 

 

 
This response was awarded 2 marks. 

The learner has given 2 creditworthy responses and so scores maximum 

marks - the light microscope can be used to observe living cells and is 

portable. 
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Q2(b)(ii) 

This was a 2 mark question. Most learners obtained one or more of MP1, 

MP2 or MP3, but the other marking points were rarely seen.  Many learners 

were able to identify that light microscopes have lower magnification (often 

referred to as ‘zoom’) and link this to resolution. 

 

The scientific language used was weak. There were almost no mentions of 

“resolving power”, wavelength or depth of field. 

 
This response was awarded 1 mark. 

This idea is rarely seen and sits outside the identification points 

surrounding magnification and resolution limitations on the mark scheme. 

The learner has given MP5 as their identification point and so can be 

credited with one mark. Unfortunately, the expansion given with this 

identification point should refer to the diffraction of light and so the 

learner's comment does not identify the whole image and is not sufficient 

for the second mark in the pair. 

 
This response was awarded 2 marks. 

The learner has used wavelength of light MP4 as the identification point of 

their explanation - this marking point is not seen often. They have given a 

linked expansion point - that less detail (MP3) is seen as a result of the 

greater wavelength of light. The learner's wording of "less detail to be seen" 

is just sufficient for MP3. 
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Q3(a) 

This was a 1 mark question. This was a basic recall question, and most 

learners were able to give a correct response.  

 

This response was awarded 0 marks. 

 
This response was awarded 1 mark. 

Q3(b) 

This was a 1 mark multiple choice question and was difficult. The learner 

was required to demonstrate a detailed understanding of organelles to 

select the correct pair. 

This response was awarded 1 mark. 
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Q3(c) 

This was a 2 mark question. 

The second marking point was seen most commonly, mainly through some 

variation of “pumps blood around the body”. Some were able to gain the 

second mark for the idea that the heart is an organ as it is a “collection of 

tissues”, although it was clear that the learners only had a very general idea, 

and the scientific language was very weak. Common mistakes for this 

question arose from a lack of detail, for example, ‘we need it to function’. 

 

This response was awarded 1 mark.  

Basically, we are looking for 2 parts to the response - they do not have to be 

on the numbered lines - both marks could be achieved from 1 statement, 

but the numbers have been given as scaffolding. Here MP1 has been 

awarded as the learner has given a named tissue (muscle) and as this is 

plural, we can give benefit of the doubt that this is sufficient for made up of 

different tissues. Unfortunately, MP2 - about having a specific function - is 

too vague for a level 3 definition. Contributing to everyday life, allowing 

survival, being part of the body, etc are too vague for the function and so 

the second mark cannot be awarded. 
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This response was awarded 2 marks. 

The learner has given both marking points (and in fact has given 3 correct 

responses) and so maximum marks can be awarded for this question. 

 

 

Q4(a) 

This was a 1 mark question. This was a recall question with at least half of 

the learners giving the correct response. Where an incorrect response was 

given it was usually potassium or calcium. 

 

This response was awarded 0 marks. 

 

 

This response was awarded 1 mark. 
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Q4(b) 

This was a 2 mark question. This question was poorly answered overall. The 

most common marking point was for an idea of re-synthesis or ‘repeat’ in 

relation to serotonin, although the scientific language used was once again 

poor. There was some reference to the regulation of action potentials by 

stronger learners. 

 

Key terminology such as receptors, depolarisation or action potential were 

rarely seen, and many answers showed a lot of confusion and lack of 

understanding. 

 

This response was awarded 1 mark. This response is describing, in some 

detail, further action potentials and so MP4 - enables the process to repeat - 

can be awarded. This is a quite common idea within the responses but is 

worded in a variety of ways. 
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This response was awarded 2 marks. 

The learner's first comment about vesicles can be ignored. Their reference 

to receptors is sufficient for MP1. They then describe that if serotonin is left 

depolarisation will continue (through a description) and so that is sufficient 

for MP2. 
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Q4(c) 

This was a 4 mark question. 

This question was also answered poorly with a lot of confusion and poor 

comprehension of the topic. Most of the creditworthy answers received 

marks for MPs 6 & 7. Very few learners managed to obtain any of the other 

available marking points and scientific language was again poor. 

 

There was a common misconception that drug F would increase serotonin 

levels and thus, make the person happier.  

 

This response was awarded 1 mark. 

The learner has stated the serotonin is going to be present for longer within 

the synapse this is too vague. For MP1 the detail of staying in the cleft, in 

the gap of the synapse or between the neurones would be sufficient, but 

synapse alone is too vague. However, the serotonin is linked to feeling more 

content - which is sufficient for MP7. 
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This response was awarded 4 marks.  

The learner has given MP1 with their statement that there will be increased 

serotonin level in the synaptic cleft - they have linked this to the outcome of 

the drug - a feeling of contentment and pleasure (MP7). The learner then 

adds more detail that serotonin will bind to the receptors (MP2) in the 

postsynaptic membrane (MP3). “On the postsynaptic membrane” is an 

additional mark as this provides extra detail. The "continue on to the next 

neurone" is not sufficient alone for MP4, but this learner has already been 

awarded maximum marks for the question. 

 

 

 

Q5 

This was a 6 mark extended open response question. 

On the whole, learners were clearly more comfortable discussing 

neutrophils rather than lymphocytes, the structure and function of which 

were rarely mentioned Some learners showed a poor understanding of the 

function and structure of each cell. Those learners who were able to provide 

creditworthy answers obtained marks for noting the similarities in structure 

and function of the cells. 

 
A common misconception seen several times described one cell as 

eukaryotic and the other as prokaryotic. 
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This response was awarded 2 marks. 

Responses in tables or spider diagrams or any layout is acceptable. 

Unfortunately, there are a number of incorrect statements in the learner’s 

comparison table neutrophil being large and the lymphocyte is a correct 

difference. The organelles listed as "they both have" after the table are 

correct. On balance, with the other statements being incorrect and so 2 

marks have been awarded. 
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This response was awarded 4 marks. 

The learner has given several correct statements - the neutrophil has a 

lobed nucleus, the neutrophil "wraps around a pathogen", a lymphocyte 

sends out chemical signals, the lymphocyte is smaller. However, the lines of 

argument are incomplete with some detail omitted - such as reference to 

antibodies, types of lymphocytes, lysosomes in neutrophils... Similarities of 

both have a nucleus and a cell membrane have been given. They have 

hinted that both are involved in defence against pathogens but have not 

said they are both white blood cells. On balance this is a borderline level 2/ 

level 3 response with 4 marks awarded. 

 
The response below was awarded 5 marks. 

The learner has given a number of correct statements. Ideally there would 

be similarities and differences for a level 3 response, but they don't have to 

be equally balanced (e.g. 5 differences and 1 similarity could still be a level 3 

response). There are attempts to link structure to function - again a level 3 

style response. The learner has covered the majority of the indicative 

content - they do not have to cover it all and they may have other relevant 
responses which are creditworthy. However, there are some incorrect 

statements which means 6 marks would not be awarded. 
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Summary 
 

Based on their performance on this paper, learners should: 

 
• Understand the demand of the command verbs, especially the 

difference between describe and explain 

• Be familiar with and recognise the ultrastructure and function of 

organelles in the following cells: prokaryote cells (bacterial cells), 

eukaryotic cells (plant and animal cells) and eukaryotic cells (plant-cell 

specific) 

• Revise key definitions with level 3 detail, such as organ, synapse, 

neurotransmitter, etc. 

• Show their working out for all calculations to ensure marks can be given 

for the stages within the calculation even if the final answer is incorrect 

• Use the additional guidance to understand the depth and breadth of the 

specification 

 

The specification and/or sample assessment materials (SAMs) located 

on the BTEC First qualification webpage located here. 

 

Individual Questions 

 

Chemistry 

 
The first question on the paper, Q1(a), gave learners an example of a 

use of a metal and the property of a metal that would be required for 

that use. Learners were then asked to give another use along with the 

property of a metal that would be important for that use.  

 

In general learners performed well, with many stating that metal is used 

for wires or cabling and that this use was possible as metals are able to 

conduct electricity, as in this example, or that metals were ductile.  

 

https://qualifications.pearson.com/en/qualifications/btec-nationals/applied-science-2016.coursematerials.html#filterQuery=category:Pearson-UK:Category%2FSpecification-and-sample-assessments
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Where learners did not score full marks, it was often as they did not 

read the question and simply named a metal rather than gave a use or 

gave two properties or two uses.  

 

This example scored 1 mark for the use. 

  

Some learners tried to explain a property, rather than just give another 

use and property. Whilst this was ignored, whether correct or not, and 

did not affect the mark awarded for the use or property, this will have 

cost the learners time during the exam. Learners should be taught what 

is expected from different command words and the difference between 

simply stating or giving an answer rather than explaining their answer.   

 

Part (b)(i) of question 1 asked learners to complete the arrangement of 

electrons in an aluminium atom. The majority were able to complete 
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this correctly to gain the mark. Answers that used a full arrow or a half 

arrow were both allowed as in these examples. 

 

 

In cases where the learner did not gain the mark, it was often because 

they did not understand that the electrons paired up in the 3s orbital 

before filling the 3p orbital as in this example.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part (ii) of question 1(b) asked learners to plot the last three ionisation 

energies of aluminium. 

The majority of learners were able to score at least one mark for 

showing an understanding that removing successive electrons would 

show an increase in ionisation energy. As in this example.  
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Few however knew that there should be a further ‘jump’ in ionisation 

between electrons 11 and 12 to score the second mark as in this 

example that scored both marks available.  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 2(a) focused on sodium sulfate. Learners found it quite difficult 

to give a use of sodium sulfate with many learners stating that it was 
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‘salt’. Some learners gave very vague uses such as for chemical reactions 

or used in school. These were not accepted.  

 

 

 

 

Where learners did score it was often for stating that sodium sulfate is 

used in cleaning products or detergents.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part (c)(i) of question 2 focused on the formation of the sodium ion. The 

majority of learners were able to state that sodium loses an electron to 

form the ion to gain the mark. Other synonyms were also accepted in 

place of losing. 
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In was pleasing to see that in question 2(d)(i) the vast majority of 

learners were able to correctly calculate the number of moles of sodium 

sulfate to gain the mark. Of those many were able to carry this answer 

forward and use it to calculate the minimum mass of sodium sulfate to 

gain all three marks. These answers were often well presented with 

clear working shown.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A large proportion scored two rather than three marks however as they 

forgot to multiply their answer to (d)(i) by 2 to obtain the number of 

moles of sodium hydroxide and so came to an answer of 0.8 rather than 

1.6, as in this example.  
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Learners that did not get an answer or got an answer that they were not 

happy with for (d)(i) and therefore used the given value of 0.025 rather 

than their answer from (d)(i). As in this example. The learner did not 

multiply the number of moles by two, but they still gained mark points 

two and three for calculating the mass of sodium hydroxide and the 

evaluation.  
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Question 3 focused on simple covalent molecules. Part (a) gave learners 

an example of a physical property of simple covalent molecules and 

asked learners to give two further physical properties.  

In some cases, learners did not read the question carefully and gave 

properties of metals rather than simple covalent molecules and gave 

properties such as malleable and good conductor of electricity. 
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Again, some learners tried to explain why the molecules had the 

properties rather than just stating the properties. Whilst the learner did 

gain the two marks available for the properties, time could have been 

lost in the exam. 

 

 
 

Part (b) asked learners to complete the balanced equation for the 

reaction between hydrogen and fluorine, including state symbols. Whilst 

the majority of learners were able to score at least one mark, many 

learners found this difficult with different learners finding different 

aspects of the equation difficult.  

 

Some learners lost marks as they did not know what was meant by the 

term state symbol and either tried to add a further number or wrote the 

state in the gap rather than giving the symbol. Another common error 

was to write the word fluorine rather than giving the symbol.  

In this example, the learner scored just 1 mark for the addition of 2 to 

balance the equation. 
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Another very common error seen was where learners did not recall that 

fluorine is diatomic and wrote 2F rather F2, as in this example which 

scored 2 marks for the state symbol and the addition of 2 to balance the 

equation.  
 
 
 
 
 
 
 
 
 

Question 3(c) asked learners to describe how a hydrogen bond forms 

between two hydrogen fluoride molecules. Learners found this very 

difficult with a large proportion not scoring on this question. A large 

proportion of learners did not read the question carefully and tried to 

describe how the covalent bond is formed between the fluorine and 

hydrogen atoms rather than the hydrogen bonds between the 

molecules and so scored no marks, as in this example.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Learners that read the question carefully and understood the concept of 

hydrogen bonding, often omitted to include the lone pairs in their 

explanation. Often the most effective answers used fully labelled 

diagrams. In this example both marks could have been awarded from 

the diagram or the words given. Centres should ensure that their 

learners are taught to label any diagrams drawn accurately with the 
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correct scientific language, as in this example which scored both marks 

available. 

 

 
  
 

 

 

 

 

 

 

 

 

 

 

 

 

Learners also found part (d) of question 3 difficult. However, a good 

proportion of learners scored at least one mark for correctly identifying 

that the boiling point increases, though some had trouble interpreting 

the negative axis for the boiling point and had the misconception that 

due to the negative boiling points, it was decreasing. 

 

Those that spotted the trend often were able to explain that this was 

due to stronger intermolecular forces, very few however specified that 

Van der Waals forces were present, and fewer still understood that this 

was due to the increase in the number of electrons.  

 

A significant number of learners lost marks as they were ambiguous 

when referring to breaking intermolecular forces. Whilst breaking 

intermolecular bonds would be an allowable alternative, if the learner 

simply describes breaking bonds then this would not be creditworthy. 

Learners should be taught to be clear with their explanations and 

descriptions, taking care with the use of the correct technical language 

to ensure their answer is correct and does not contradict.  
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In this example, the learner shows an understanding that the boiling 

point increases so gains one mark. Whilst they make some reference to 

the amount of energy required to break the bonds, as they have not 

specified the bonds between molecules or intermolecular bonds then 

this mark could not be awarded. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In this example, the learner has correctly interpreted the graph and 

states that the boiling point increased from HCl to HI which gains the 

first marking point. They start to explain that this is due to the 

intermolecular forces getting stronger to gain the last marking point, but 

unfortunately, they have not made reference to the increasing number 

of electrons to gain a third mark.  
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This last example gained the full three marks available. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



   

 

  BTEC LE Report 2101 

Owner: VQ Assessment                Page 36 of 51                                            Version 1.0  
                                                                                                                         Issue 1    
                                                                                                                         DCL1     

 

The last question on the paper, question 4, was the six-mark levelled, 

open response question. Learners were given the bond lengths and 

bond strengths of three covalent bonds and asked to discuss the 

relative strength of the bonds.  
 

In general learners performed well in this question with the majority 

being able to give an adequate interpretation of the data with some 

coherence and structure to score a mark in level 1 as in this example.  
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At level 2, learners were able interpret the data well, with links to 

relevant ideas, which was structured in a logical way. This example 

gained a mark of 4 in level 2, the learner has discussed why the double 

bond is the strongest, referring to the sigma and pi bonds. They have 

given the trend in the data but unfortunately, the explanation of why C-

Br has a longer bond length and lower bond energy was not 

creditworthy.   
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At level 3, learners were able to give a comprehensive interpretation of 

the data, with consistent application of relevant evidence with a 

coherent, logical and well-developed structure.  

 

This answer gained a mark of 6 in level 3.  
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Summary 

 

Chemistry 
 

Based on their performance on this paper, leaners should: 

 

• Be aware of the difference between key terms such as property and use 

and chemical and physical properties 

• Practice balancing equations including the use of state symbols 

• Ensure that they understand the difference between intramolecular and 

intermolecular forces 

• Use the additional guidance to understand the depth and breadth of the 

specification 

• Understand what is required from different command words such as 

give, state, describe and explain and how these types of questions 

should be approached 

• Practice exam technique, making sure they concentrate on reading the 

question carefully and checking that the answer that they give, answers 

the question set and not a question that they think is there 
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Individual Questions 

 

Physics 
 

Q1a(i) and 1a(ii) The representation of the longitudinal wave was not 

as familiar to learners as the longitudinal wave shown on a slinky, but 

almost half of the learners were able to identify the wavelength as PQ. 

 

 
The fact that the wave is made up of compression and rarefactions 

(P,Q,R, S and T) presented some learners with difficult in competing the 

sentence in the question. ‘rarefraction’ was often written instead of 

‘rarefaction’ but this was allowed as a phonetic error. 

Q1b(i) Almost all learners were able to read the answer from the graph 

as 6.8 minutes although some converted the 0.8 minutes to 48 seconds. 

This was acceptable but learners should note the units required in the 

answer line and give answers which correspond with that. 

Q1b(ii) The majority of learners showed the substitution and were able 

to evaluate correctly as shown below. Learners should note the units 

given in the answer line and check that these are the units given in the 

question, so no conversion is required.  

 

 

Q2a  

Most frequently learners were only to gain one mark from this question 

either for knowing the wire had to be plucked or made to vibrate in 

some way or for realising that the wave produced is reflected at the 

fixed end of the wire. The example below is one of the few answers that 

gained three marks. 
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Q2b  

The same diagram of the wave was used for the number of nodes to be 

identified about half of the learners were able to identify five nodes. 

Q2c the majority of learners were able to gain some marks of this 

calculation by substituting into the equation, attempting a 

rearrangement and giving an evaluation. The example below shows a 

correct evaluation where the algebra to complete the rearrangement is 

completed correctly, the values are substituted, and the evaluation is 

correct. 

 
 

Learners were able to gain marks for this calculation by showing their 

working and calculating a value for the tension in the wire.  This allows 

the examiner to award marks for the work that has been done. The 

example below shows three marks awarded although the final 

evaluation is incorrect. Three marks are awarded because it can be seen 

that the substitution is correct, the learner has not been able to manage 

the square root but does attempt a correct rearrangement and has then 

evaluated correctly using their values.  It is only possible to award three 

marks because the working is shown, an incorrect evaluation with no 

working shown will not be awarded a mark. 
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Q3a  

To select the correct answer for this question it was necessary for 

learners to know the order of the electromagnetic spectrum and to 

know that radio waves have the lowest frequency. 

 

Q3b  

Only about a quarter of learners were able to give two features of 

Bluetooth© signals. Some learners misunderstood  the question and 

gave features of Bluetooth© devices rather than the features of the 

signals that are produced. The example below  gains one mark for 

stating that the signal can pass through walls. No other mark is awarded 

as the second statement refers to a Bluetooth© device and not the 

signal. 

 
The most common correct answers are given in the second example 

which gains two marks as both statements refer to the signal. 
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Q3c  

Analysis of the diagram and the information given would provide the 

first mark as stating that the radio waves could not reach the high orbit 

satellite was sufficient for this mark.  However, it was necessary to know 

that radio waves do not pass through the ionosphere to gain the second 

mark. A correct answer gaining both marks is given in the example 

below. 

 
 

 

Q4a  

The majority of learners were able to indicate the position of total 

internal reflection of light in an optical fibre. One possible correct 

position is shown in the example below. 
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Q4b  

Although the majority of learners could identify the point of total 

internal reflection in the first diagram they were unable to link this to 

the second diagram (below) which shows many less points of reflection 

and a much larger critical angle due to the optical fibre having cladding. 

Since there are many less points of total internal reflection then the 

cladding reduces the loss of energy of the ray of light as it passes 

through the optical fibre. This example shows a correct answer gaining 

three marks. 

 

Q4c  

A large number of learners did not understand the meaning of 

multiplexing as the sending of many signals or frequencies at the same 

time.  However, a few learners were able to gain a mark by realising that 

it is the use of multiplexing that gives faster broadband speeds. The 

answer shown below gained two marks. 
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Q5  

This extended response produced the full range of marks with some 

learners able to demonstrate good knowledge and understanding and 

present their answer explaining the production of emission spectra in a 

clear, coherent and logical form. Some learners gave detail of the 

electron energy levels in the sodium atom, however as this was not 

relevant to the question it was not credited.  

 

Level 1 

The examples shown below are level 1 responses. This response shows 

some knowledge of the process but there are no linkages although 

there is some structure and coherence. In the first example the main 

evidence is in the diagram which shows waves spreading out as they 

pass through the slits of the diffraction grating. Learners should be 

encouraged to add to diagrams and include labels as this can often be 

easier than trying to describe a process. The second example of a level 1 

response does not add to the diagram but does refer to the diffraction 

grating splitting the ray of light into colours. The references to the 

differences in speed are ignored and both of these examples gain 2 

marks. 

 

  



   

 

  BTEC LE Report 2101 

Owner: VQ Assessment                Page 46 of 51                                            Version 1.0  
                                                                                                                         Issue 1    
                                                                                                                         DCL1     

 

Examples of level 1 responses: 
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Level 2 

The examples shown below are level 2 responses. To gain a level 2 mark 

the learner needed to link some relevant scientific facts and present a 

coherent and logical discussion. In the first example at this level the 

spreading out of waves on passing through the diffraction grating is 

shown on the diagram and the learner discusses constructive and 

destructive interference as the cause of the bright and dark regions of 

the emission spectrum. In the second example there are no additions to 

the diagram, but it is given that the light coming from the diffraction 

grating is coherent and the bright and dark regions of the emission 

spectrum are linked to constructive and destructive interference. 
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Examples of level 2 responses: 
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Level 3 

The examples shown below are level 3 responses. To gain level 3 

learners need to show that they understand the whole process of the 

production of the emission spectrum and can present a clear logical 

discussion of the process. In the first example the spreading out of the 

waves passing through the diffraction grating is shown on the diagram 

although it is not clear which part of the pattern of waves shown that 

the labels are referring to. This is then linked to the areas of light being 

due to constructive interference and the dark areas being due to 

destructive interference. What is meant by constructive and destructive 

interference is then explained. In the second example there is no 

addition to the diagram but the learner states that the ‘waves are bent 

by the diffraction grating’. The discussion then links constructive and 

destructive interference to the light and dark regions and explains the 

interference without the use of a diagram. 
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Examples of Level 3 responses: 
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Summary 
 

 

To improve their mark for this paper learners should: 

 

• always show working for calculation 

• practice squaring of equations to remove the problem of the square 

root 

• check the units used in the answer line and provide the answer in that 

unit 

• use the information given in diagrams  

• add to diagrams, add labels to diagrams or draw diagrams to help with 

explanations 

• learn the order of the waves in the electromagnetic spectrum 

• learn how the frequency changes with the order of waves on the 

electromagnetic spectrum 

• learn the meaning of multiplexing 

• read the questions carefully and actually answer the question 
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