Examiners’ Report
L.ead Examiner Feedback

January 2021

Pearson BTEC Nationals
In Applied Science (31617H)
Unit 1: Principles and Applications of Science |



@ Pearson

BTEC

BTEC LE Report 2101

Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the world’s leading
learning company. We provide a wide range of qualifications including
academic, vocational, occupational and specific programmes for
employers. For further information visit our qualifications website at
http://qualifications.pearson.com/en/home.html for our BTEC
qualifications.

Alternatively, you can get in touch with us using the details on our
contact us page at http://qualifications.pearson.com/en/contact-us.html

If you have any subject specific questions about this specification that
require the help of a subject specialist, you can speak directly to the
subject team at Pearson. Their contact details can be found on this link:
http://qualifications.pearson.com/en/support/support-for-
you/teachers.html

You can also use our online Ask the Expert service at
https://www.edexcelonline.com

You will need an Edexcel Online username and password to access this
service.

Pearson: helping people progress, everywhere

Our aim is to help everyone progress in their lives through education. We
believe in every kind of learning, for all kinds of people, wherever they are in
the world. We've been involved in education for over 150 years, and by
working across 70 countries, in 100 languages, we have built an international
reputation for our commitment to high standards and raising achievement
through innovation in education. Find out more about how we can help you
and your learners at: www.pearson.com/uk

January 2021

Publications Code 31617H_2101_ER

All the material in this publication is copyright
© Pearson Education Ltd 2021

Owner: VQ Assessment Page 2 of 51 Version 1.0
Issue 1
DCL1


http://qualifications.pearson.com/en/home.html
http://qualifications.pearson.com/en/contact-us.html
http://qualifications.pearson.com/en/support/support-for-you/teachers.html
http://qualifications.pearson.com/en/support/support-for-you/teachers.html
https://www.edexcelonline.com/
http://www.pearson.com/uk

@ Pearson

BTEC

BTEC LE Report 2101
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 ilinesses. 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 Tmark multiple choice question, which required the learners to
recall the parts of the ECG trace.

This response was awarded 1 mark.

(a} (i} Identify the P-wave in Figure 1.

E A ®
H B ®
0 c A
E D %

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.

(i) Name the ECG complex that '. represents in Figure 1,
(1)

mmmf re polow 15010
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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.

(i) Name the ECG complex that ® represents in Figure 1.
(1)

Depala Hon

QO1(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.

(i} Identify the type of tissue that forms the lining of the inside of arteries.

El A connective

B B endothelia

El € muscular

B D nervous
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".

Identify the missing words, A, B and C, in Figure 2,
(3)

A Codean typreics

B ... BApet Mokl cho lertesol,

' il

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.

lnlr:_J_ 13)
A ‘r“djﬁr
B J-rlvtlcngr:\—:r :t)l'mc.Lw.
c h'l(;{]t_dc(

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".

A {//w-(vﬁ/‘ﬁ‘(

B BAV&; aﬁfﬂ‘«ﬂf&

C g W

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.

OCkU \ . (3
W&sxze
OO\ -
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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.

\ (3)
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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.

{b) Two advantages of light microscopes compared to electron microscopes are:
« Light microscopes are cheaper.
Light microscopes are easier to use,

() Give two other advantages of using a light microscope.
(2)

1 Speclwent. con lea. g live or dead

2 . Pun on leus Qlecka cley

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.

(b) Two advantages of light microscopes compared to electron microscopes are:
Light microscopes are cheaper.
Light microscopes are easier to use.

(i) Give two other advantages of using a light microscope.
(2)

1 Ha.lignk  MicroSCoR - Con. obseiva. living. _cells
Lneseas Hm leckion MthQSC:qDQ Conno

— e K AS  poriuble
um:.msom\ 208y Yo co«m Yo o difberent place
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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.

(i) Explain one limitation of using a light microscope.
(2}

Lou cout 9mrb‘m oo oepthn of
HAQ n\rm;q onet O Lk dfb@‘if\%
0 FOHAQ T laug hast quxﬁ.wﬁ Co
doosntdentieg Haq LG mage

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.

e -.g;

This response was awarded 0 marks.

-

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.

ldentify the pair of organelles that both have a double membrane.

mitochondrion and lyscsome
mitochondrion and ribosome

A
B
C nucleus and mitochondrion
D

JER - (S R

nucleus and ribosome
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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.

(c} The heart is an example of an organ.

Give two reasons why the heart is called an organ.
(2)

1 BE‘C‘CLUSE' & haa  musces  un qe ¢ —Ju‘;t
uke a Lung. o k

,_Another mason 1 that the heavt conty ibules
to Ypur..everyday e, 80 . © thevepore classec

as amuscle . (Total for Question 3 = 4 marks)
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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.

1 Bua\F  of Speaickined  Hixmies

2 (vﬂ.j) awr o SRecift unchun , br.u;!j pusk... Q... 00.....QUEEA Lyat':n‘r'-

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.
(1)

- ..P.D.L.&D}.Lu.m .................... S

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.

they..at...reabsorbed S0 that. when thes neck owetize. poteakial
Oumiie) @Mpmgwmm,he NHT N0 middco Oce. . réacly
bo. Jue._ uith..pre Sypaphe. membrin  0nd. buasyte the. b, pottatiod
. he.. post. SynaphC.  neurdnt..

Owner: VQ Assessment Page 16 of 51 Version 1.0
Issue 1
DCL1



@ Pearson
BTEC BTEC LE Report 2101

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.

So  the vesices . Con  tosPoz  Lhem

Lo e @esynoPec. memorne.  in . order
o kuse  With i So tre  reudbenynizsr

Con ke vegsed. Tt e Septna  is ekt

On CEhe (ecepz e  dium  ion Goted
Chonngys W femon  Ofen  Cowsiy  Sodiuv iCas
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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.

(4)

Orvg F ot Quowng  the. Spiamn q be
1RADIOTNRA. RANY™ oK. N0 IRAQLONN

S 8%5 0 be present eor. LONOLS LA
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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.

frewenhung, e veablorphio of. serormnn Ak He 1ynoge
.Mp& Anorcoe e fokl (v W Seotonun (L (F (5 Nok
Aw_ahsof ned - TnUgaung.. e xoolinin Raglh th He synaphc
b andhehuiirn pewcnes  will unpove e pakent’s mode
N’r&év Mood. by giang. e, (nkenkntens and pleusie.
The & manw e W\\ hwnd_ o e Stdhiuin. cete oy in He
.‘)os.lrsq;\uphc ebiopor. nnenArd\L  f—serd—t ond (onfnuae o ko
A nexk NNl €

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 prokaryaotic.
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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.

(6)
ek o plasl | Winiphacyee.

Noc. e oleods | cell wl ke blood. ctl

has %U?Mrom 1-ciae';.n’,t o€ . psiag
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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.

A V\Cvx} /CV'A-! \.&-&S c\\v‘&’bu( ‘.\\-c(en‘» wx'nubw w'ﬁ‘-«p.lvgnk l/\au r\o*. —“\.3 g 4 ,r.)u.awg
(4 Vt(u}“fopl/h' S Mlunt D wAVaD ~\rca-¢‘/4 (21 PMH\G:{;&V‘ }\D INLYYe lk x" % b"‘l' ”
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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:

e Understand the demand of the command verbs, especially the
difference between describe and explain

e 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)

e Revise key definitions with level 3 detail, such as organ, synapse,
neurotransmitter, etc.

e 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

e 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.
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1 (a) The use of a metal depends on the properties of that metal.
Metals can be used to make saucepans because metals are good conductors of heat.

Give one other use of a metal and the property that is important for that use.
(2)

use

bo  medee porves

property

6653\ copd ve \Rr o) Q\C.L¥Y\\Q\\ﬂ§

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.

1 (a) The use of a metal depends on the properties of that metal.
Metals can be used to make saucepans because metals are good conductors of heat.

Give one other use of a metal and the property that is important for that use.
(2)

9t Ao nivm

property

Vo 15 0008 BOC WHIMNE Orone kN G (o

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.

(b) Aluminium is a metal. (b) Aluminium is a metal.

An aluminium atom contains 13 electrons. An aluminium atom contains 13 electrons.

(i) Complete Figure 1 to show the arrangement of electrons in an aluminium atom. (i) Complete Figure 1 to show the arrangement of electrons in an aluminium atom.
(1) (1

energy energy

#t wf [ ] s[1V] o [ ] ]
1] »ft 4 [F1ITT] =[] = [ [T

gl

o[t

Figure 1
Figure 1

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.

~—
(b) Aluminium is a metal.

An aluminium atom contains 13 electrons.

(i) Complete Figure 1 to show the arrangement of electrons in an aluminium atom.
(1)

energy

(L] > 1]

Figure 1

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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(if) Figure 2 shows a graph of the first 10 ionisation energies of aluminium.

Add three more points to the graph to show the ionisation energies for

electron numbers 11,12 and 13.
(2)

ionisation [ Y-
energy

1 2 3 4 5 6 7 8 9 1w 1N 12 13
electron number

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.

(i) Figure 2 shows a graph of the first 10 ionisation energies of aluminium.

Add three more points to the graph to show the ionisation energies for

electron numbers 11, 12 and 13.
(2)

jonisation | e
energy

1 2 3 4 5 6 7 8 9 10 1N 12 13
electron number

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.

(b) Give one use of sodium sulfate. (b) Give one use of sodium sulfate.

(cr Q\U\\m xwuhmb. Usdeol .. |a. lence CXPRIVVNS o ... Sclade). -

Where learners did score it was often for stating that sodium sulfate is
used in cleaning products or detergents.

(b) Give one use of sodium sulfate.
(1)

WA SO SN bt uded  An QRO
Producis

(b) Give one use of sodium sulfate.

STTFOT R Systems ... USEH_au. a debRMANk

(1)

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.

(c) Sodium sulfate contains sodium ions (Na*) and sulfate ions (SO7).

() Complete Sentence 1.
(1)

The sodium atom (Na) becomes the sodium ion (Na*) by .\¢5S \\*5 -
an electron.

Sentence 1
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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.

(d) Sodium hydroxide reacts with sulfuric acid 10 form sodium sulfate
The equation for this reaction is
2Na0H + H SO, —~Na SO, + 2H 0
1) Calculate the number of moles in 2.842 g of sodium sulfate. Na SO,

relative formula mass of Na SO_» 1421
-~ /U
i S ERS - { "

number of moles - * L

i) Calculate, using your answer to (d)(i). the minimum mass of sodium hydroxde
needed to form 2.842 g of sodium sulfate

(relative formula mass of NaOHM « 40.0

i you did not get an answer for (d use the value 0.025 for the number

of moles.

A r l
Voo . OV A O ©.CY x4y

e ————————
- . €17 g

mirumum mass of sodium hydroxsde

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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(d) Sodium hydroxide reacts with sulfuric acid to form sodium sulfate.
The equation for this reaction is
2NaOH + H,50, — Na,50, + 2H,0
(i) Calculate the number of moles in 2.842 g of sodium sulfate, Na SO,

(relative formula mass of Na,SO, = 142.1)

Mass 2 A 2

A2

~ /\}

number of moles

(ii) Calculate, using your answer to (d){i), the minimum mass of sodium hydroxide
needed to form 2.842 g of sodium sulfate.

(relative formula mass of NaOH = 40.0)

If you did not get an answer for (d)(i), use the value 0.025 for the number
of moles.
- (3)
MDD
n (ulm
NAp. ) ( Ao A A
0 07 4 U ( A -Q

A
minimum mass of sodium hydroxide ]

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.

Owner: VQ Assessment Page 29 of 51 Version 1.0
Issue 1
DCL1



@ Pearson

BTEC BTEC LE Report 2101

(d) Sodium hydroxide reacts with sulfuric acid to form sodium sulfate.
The equation for this reaction is:
2NaOH + H,50, — Na S0, + 2H,0
(i) Calculate the number of moles in 2.842 g of sodium sulfate, Na SO,

(relative formula mass of Na SO, = 142.1)
)

2.8 2 x(uw2. |l = o3 gug2

number of moles

(i) Calculate, using your answer to (d)(i), the minimum mass of sodium hydroxide
needed to form 2.842 g of sodium sulfate.

(relative formula mass of NaOH = 40.0)

If you did not get an answer for (d)(i), use the value 0.025 for the number
of moles.
3)

O. 02 %S xuo =

minimum mass of sodium hydroxide [ q

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.

3 (a) Simple covalent molecules have low boiling points.

State two other physical properties of simple covalent molecules.
(2)

property 1
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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.

| 3 (a) Simple covalent molecules have low boiling points.

|
|
}; State two other physical properties of simple covalent molecules.
|
| property 1
| Doesn >t duck el
AJoesn T Ceaduct! - ecbs:r.\ka beccne.. o{;
, ACJOCA.J Sed e‘paitou

property 2

low. VY\Cboll/] Po.inl‘ becanmse 4,.4 ,,,,,,, Les e

Snvesoraecud 1 fows.ccs .o altgetion ..

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.

(b) Hydrogen (Hi) is a simple covalent molecule.

Hydrogen reacts with fluorine to form hydrogen fluoride gas (HF).
Complete the balanced equation, including state symbols for the reaction.

(3)

Hy(gas.)+ 2 Juscida. () — .. 2. HF (g)
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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.

(b) Hydrogen (H,) is a simple covalent molecule.
Hydrogen reacts with fluorine to form hydrogen fluoride gas (HF).

Complete the balanced equation, including state symbols for the reaction.
(3)

Hy () 1L£  @-. .2 W

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.

(c) There are hydrogen bonds between hydrogen fluoride molecules.

Describe how a hydrogen bond forms between two hydrogen fluoride molecules.
(2)

You may include a diagram to support your answer.

0,

Ve ) loosez g Pladon
ts  (orpute oulla  puest Sl
03 S:[Dur e

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.

You may include a diagram to support your answer.

(e o

L »
TR IR L

\
Yin ):\DI)(A bonding

The hydrmta atont. 20 iR com) earty) omadled AT o RAX P10 Elvwbiy—
CAuesy. fiechoneqadul. Grom - The Hydamgea 44 5.+ an0 . AT ACAAS A Lot Po4L0. o1

Aot Flutng oa ke O MOCIMLL . Tnd. CamE. My ArEReN LondA

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.

(d) Figure 3 shows a graph of the boiling points of hydrogen chioride, hydrogen
bromide and hydrogen lodide.
20

boiling point ("C) 60

HC HBe HI

covalent molecule

Figure 3
Explain, in terms of intermolecular forces, the change in boiling point from
hydrogen chioride to hydrogen iodide.

(Total for Question 3 = 10 marks)

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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(d m;m.wdmmmdwmw
and hydrogen iodide.
-20

Explain, in terms of intermolecular forces, the change in boiling point from

hydrogen chioride to hydrogen iodide. .
PW&W& Inat wpeaku pdervestin)ar govess
Aot by dirgen. dodide. m;utugz, toe iAo o bower
boling powX , b2 bolivg pork iroraoss geom
Hydonoten chloride 2o pydrgin sdidl & s 200

MWWG@WWW

___(Total for Question 3 = 10 marks)

This last example gained the full three marks available.

d) Figure 3 shows a graph of the boling ponts of hydrogen chioride. hydrogen
bromide and hydrogen iodide
-2
%0
boiling point ('C) 60
-80
100
O ~ar M
COwalent moleCule
Figure 3
Explain. in terms of intermolecular forces. the change in boding point from
hydrogen (hiorde 10 hydrogen odde
(3]
The bulieg guets Ko LT H L
ot
-~ Mot glectond
- )rw,u MR mgitialal focceg - it For
-« Tok nq ~mere ety B break e forceg
(Total for Question 3 = 10 marks)
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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.

4 Table 1 shows the bond lengths and bond energies of three covalent bonds.

‘ C=C 0.134 612 .
-C 0.154 347 }
C—8r 0.194 285 ‘

Table 1

Discuss the relative strength of the three covalent bonds.

You should use the information in Table 1 10 support your answer.
(6)

ord  LC 11 bt shongual ad o 3 o beteus
kb B shodet bosd [l o B moy oond

e, A wond (= B ia M eeded  becomen kS
Bt Towd bod ot d D ad bes Mo leod oot o

bond w” .
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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.

4 Table 1 shows the bond lengths and bond energies of three covalent bonds.

C=C 0134 612

c-C | 0154 347

C—Br 0.194 ‘ 285
Table 1

Discuss the relative strength of the three covalent bonds.

You should use the information in Table 1 10 support your answer.
(6)

C =C hasa kg bond S’y SO Containy
a dovey, bond , a Sigmo. and P bond: The gives
k. Ahe hicjhu( bonde trary Oy tuse dosis bondks
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e *ijw\\mmﬁwm:quw
Svvounkt of Sk order o bease  Hhems audhougn Yy
have VYaz suprvest  bond lengen in temrasison ko bae
Lwo others and the C=C win  requre dedbe o
U Ut of gl T Of C=C bond.The €C—-C
bond hoi te losest bond sacmpy becanse  Hhus C-C
isnx  very Shchonigacin o Bt C~Br bed
| DR Ty very WV‘M*MM knd
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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.

4 Table 1 shows the bond lengths and bond energies of three covalent bonds.

C=C 0134 612

-C 0.154 347

C—8r 0.1%4 285
Table 1

Discuss the relative strength of the three covalent bonds.
You should use the information in Table 1 10 support your answer.

(=CAis ot b 6 o Yl o i s

mx{: 8} &Mm uwmw&%

(= S TR BN P A
wd. Qg —
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AT

(Total for Question 4 = 6 marks)
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Summary

Chemistry

Based on their performance on this paper, leaners should:

e Be aware of the difference between key terms such as property and use
and chemical and physical properties

e Practice balancing equations including the use of state symbols

e Ensure that they understand the difference between intramolecular and
intermolecular forces

e Use the additional guidance to understand the depth and breadth of the
specification

e Understand what is required from different command words such as
give, state, describe and explain and how these types of questions
should be approached

e 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.
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direction of wave
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
qguestion, so no conversion is required.

(i) The transverse wave travels 6000 km in a time of 1010s.

Calculate the speed of the transverse wave in km s~
(2)

Use the equation:

distance travelled

speed= -
time taken

Show your working.
6?(,@&: ()OOO :S'(M

\0 10

speed of transverse wave = 5 'qu km s~

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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2 Figure 3 shows a stationary wave on a wire.

Figure 3

(a) Describe how the stationary wave is produced on the wire.
(3)

The woire 5. Seekered.. fom... L boen ROV S0k 0% lnu.ylru
At 0. e 1S Pulkeel . oned . celererol. B AIe Linen S Bos.
stporet)_ono dhaParce.Uiorles Aot e e
cousinay b b e

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.

(¢) The speed (v) of the wave on the wire is 60.1m s,
The mass per unit length () of the wire is 0.0056kg m~".

Calculate the tension (T) in the wire.
(4

Use the equation:

i

'm

v=

Show your working.

V=T (601 x 0 066 z20.2
v

veT
v

2.
ViU=1
tension inthe wire=. 03 N

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. Itis 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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(c) The speed (v) of the wave on the wire is 60.1m s~
— —
The mass per unit length () of the wire is 0.0056 kg m™'.

Calculate the tension (T) in the wire.
4)

Use the equation:

G- 1 :\[—/L

C-00%6.

Show your working.

N ()
W0 P 8
*© 7 o® GO \x0.00% > 0-23656,

(2
nle -
-

o

tension in the wire = (- BL\ S—

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.

(b) Bluetooth® devices use short wavelength, high frequency radio signals.

Give two other features of Bluetooth® signals.
(2)

i my can  travel /Amuyh Walls - Are /mé%/__
g()LLLUG A ‘
2 Cun. als0. Connect FO  OFhar bluckcoth clonveceo. -

The most common correct answers are given in the second example
which gains two marks as both statements refer to the signal.

(b) Bluetooth® devices use short wavelength, high frequency radio signals.

Give two other features of Bluetooth® signals.
(2)

Owner: VQ Assessment Page 42 of 51 Version 1.0
Issue 1
DCL1



@ Pearson

BTEC BTEC LE Report 2101

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.

(c) Figure 4 shows the positions of two satellites in orbit around the Earth,
Low Earth orbit satellites orbit about 400 km above the Earth,
High Earth orbit satellites orbit about 36 000 km above the Earth.

The region of ionosphere is about 1000km above the Earth.

high Earth
orbit satellites
36000km

region of ionosphere
1000 km

low Earth orbit
satellites
400 km

Earth

Figure 4 - not to scale
Explain why radio waves can be used for low Earth orbit satellite communication
but cannot be used for high Earth orbit satellite communication.
(2)
Beconse. .. \ow. eanm e . Satevies  ace  \oelow... .the.. .resien  ef..
L doovsphere..... Tt o RN o O s, ohe... conli o)
Skops.... oo fremn... G e threvah. . . .rmch.(j hx\jn.. ot OB

Y2 T

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.

4 Figure 5 shows a ray of light entering, travelling through and leaving an optical fibre.

(a) Add one X to Figure 5 to show one point of total internal reflection.
(m

ray of light
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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.

glass core

ray of light

Figure 6
Explain how the cladding affects the loss of energy from the ray of light travelling
along the optical fibre.
(3}
e CIQQONYY .. AT NS EO3E. X000, RO, .. ... OAAMNG ...
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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.

(c) Explain why broadband uses multiplexing to send data through fibre optic cables.
(2)
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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 spectrain 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.
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Examples of level 1 responses:

5 Diffraction gratings can be used to produce emission spectra.
Figure 7 shows some apparatus used to prodiece an emission spectrum.

1 bright line
I bright line
I bright line
sedium lmp I
bright line
I bright line
diffraction grating screen
Figure 7 - not to scale
Light from the sodium lamp passes through the diffraction grating.
The fight makes a pattern of bright lines on the dark screen,
Discuiss haw this pattern of bright lines is produced. .
6)

You may add ta Figure 7 to support your answer.
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5 Diffraction gratings can be used to produce emission spectra.
Figure 7 shows some apparatus used to produce an emission spectrum.

sodium lamp I
diffraction grating «
Figure 7 - not to scale
Ught from the sodium lamp passes through the diffraction grating.

The light makes a pattern of bright lines on the dark screen.

Discuss how this pattern of bright lines is produced.
(6)

You may add to Figure 7 10 support your answet.
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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:

S Diffraction gratings can be used to produce emission spectra.

Figure 7 shows some used to produce an P
i bright line
I bright line
® bright line
sodium lamp I
l bright line
I bright line
diffraction grating screen
Figure 7 - not to scale
Light from the sodium lamp passes through the diffraction grating.
The light makes a pattern of bright lines on the dark screen.
Discuss how this pattern of bright lines is produced.
(6)
You may add to Figure 7 10 support your answer.
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5§ Diffraction gratings can be used to produce emission spectra.
Figure 7 shows some apparatus used 1o produce an emission spectrum.

sodium lamp

diffraction grating screen
Figure 7 - not to scale
Light from the sodium lamp passes through the diffraction grating.
The light makes a pattern of bright lines on the dark screen.

Discuss how this pattern of bright lines is produced.
18)

You may add to Figure 7 to support your answer.
Tvag podbern Qj lu}hl- i3 s:mo(.uwal Byl
aostsoek e ook deskrockiase ;,wluj«qacc

Twe  soduin \ewap A Qunisbiny O b
Jugut | JAds  pwens  Soese  Luauelsnagbh f“ff

‘é:ffb.'""ﬁ aund ok on  jued phese oggnence.
e gl d.ﬂv_c&-n”’ otlung  rause Jae

LJH Lt wlerger. Bugld Seoks om Mo

L EAeen s Ldwete  feuStrcbue  pdiifeens

o) {p-ku'ﬁ plact | Liveec  Bice gk any

,wlujwmcc bay  falect pace . W gaaber

Owner: VQ Assessment Page 48 of 51 Version 1.0
Issue 1
DCL1



@ Pearson

BTEC BTEC LE Report 2101

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:

5 Diffraction gratings can be used to produce emission spectra.
Figure 7 shows some apparatus used to produce an emission spectrum.

bright line
bright line

bright line

bright line
bright line

Figure 7 - not to scale
Light from the sodium lamp passes through the diffraction grating. m‘f\m}_’-—
The light makes a pattern of bright lines on the dark screen.
Discuss how this pattern of bright lines is produced.

&)

You may add to Figure 7 to suppart your answer.
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5 Diffraction gratings can be used to produce emission spectra.
Figure 7 shows some apparatus used to produce an emission spectrum.

l i bright line
l I bright line
' bright line
sodium lamp I I
l l bright line
| 1 bright line
diffraction grating screen

Figure 7 - not to scale
Light from the sodium lamp passes through the diffraction grating.
The light makies a pattern of bright lines on the dark screen.

Discuss how this pattern of bright lines is produced.
(L1}

You may add to Figure 7 10 SUPROIT your answer.
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Summary

To improve their mark for this paper learners should:

e always show working for calculation

e practice squaring of equations to remove the problem of the square
root

e check the units used in the answer line and provide the answer in that
unit

e use the information given in diagrams

e add to diagrams, add labels to diagrams or draw diagrams to help with
explanations

e learn the order of the waves in the electromagnetic spectrum

e learn how the frequency changes with the order of waves on the
electromagnetic spectrum

e learn the meaning of multiplexing

e read the questions carefully and actually answer the question
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