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Grade Boundaries
What is a grade boundary?

A grade boundary is where we set the level of achievement required to obtain a
certain grade for the externally assessed unit. We set grade boundaries for each
grade, at Distinction, Merit and Pass.

Setting grade boundaries

When we set grade boundaries, we look at the performance of every learner who took
the external assessment. When we can see the full picture of performance, our
experts are then able to decide where best to place the grade boundaries - this
means that they decide what the lowest possible mark is for a particular grade.

When our experts set the grade boundaries, they make sure that learners receive
grades which reflect their ability. Awarding grade boundaries is conducted to ensure
learners achieve the grade they deserve to achieve, irrespective of variation in the
external assessment.

Variations in external assessments

Each external assessment we set asks different questions and may assess different
parts of the unit content outlined in the specification. It would be unfair to learners if
we set the same grade boundaries for each assessment, because then it would not
take accessibility into account.

Grade boundaries for this, and all other papers, are on the website via this link:

http://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html

Unit 5 Principles and Applications of Science Il (31627H)

Level 3

N P M D

Grade Unclassified

Boundary Mark 0 16 33 54 75
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Introduction
Biology - Organs and Systems

31627_H1B is the biology section of the externally assessed unit, unit 5. This unit,
Organs and Systems, covers the cardiovascular system (B.1), the respiratory
system (ventilation and gas exchange in the lungs) (B.2), the structure and
functions of the urinary system (B.3), and cell transport mechanisms (B.4).

This was the sixth series of the new specification. It was the third time that learners
had sat the Biology, Physics and Chemistry sections as individual papers.

The question paper followed the same format as for the previous papers and for the
sample assessment material. It consisted of five questions, four of which consisted of
smaller items; there were 18 items in total. These included four multiple choice items
and three other single-mark questions testing mainly recall of knowledge. There were
some 2, 3 and 4 mark items, each carrying a greater cognitive demand, where
learners had to analyse or interpret information or apply their knowledge to a new
scenario. These questions were marked using a points-based mark scheme.

The last question carried 6 marks and was marked using a levels-based approach
that considered the overall quality of the response and not just the amount of
correct and relevant facts presented by the learner. More detail can be found
below, in the individual question section of the report.

Introduction to the Overall Performance of the Unit

Many learners were well prepared for the examination; they read the questions
carefully with due consideration of the command word used and subsequently
selected relevant and appropriate information to use in their responses.

However, a significant number, for some questions, did not sensibly use the
information in the question stem. This type of omission was seen particularly in

responses to questions 1 b, 1 ciii and 1d.

Some of the responses to very straightforward questions, such as identifying the
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process of removing metabolic waste from the body were disappointing,
especially as this was a multiple choice item and the correct response, excretion,
was therefore one of the options; Some learners were not able, in question 2 c,
to identify one of the heart chambers (right atrium) and the blood vessel, vena
cava, associated with that chamber. Many candidates are not able to calculate
percentage change (question 2 a ii) and, whilst many could correctly interpret
information shown on a graph (question 4 a), it is clear that some learners need
more practice at these particular skills.

e You can access the specification and/or sample assessment materials (SAMs)
located on the BTEC First qualification webpage located here.

Chemistry - Properties and Uses of Substances

This is the fifth examination series for the Unit 5 (Principles and Applications of
Science) Chemistry section A: Properties and uses of substances. The following
topics were covered:

e Question 1: a property and use of calcium hydroxide (A1); the energetics involved
in hydration of ions (A3)

e Question 2: the equation for combustion of an alkane and recall of the standard
enthalpy change of combustion (A3); naming an organic molecule and the effect
chain length on boiling point (A2)

e Question 3: free radical addition mechanism for the polymerisation of ethene
(A2); the formula of titanium(lV) oxide; identifying a titanium species as a complex
and the representation of bond within it; the use of the titanium complex in
catalysis (A1)

e Question 4: the bonding between carbon atoms within an alkene; differences in
bond angle for different carbon atoms; addition of bromine to an alkene and the
skeletal formula of the product (A2)

e Question 5: extraction of aluminium and of chlorine by electrolysis (A1)

Introduction to the Overall Performance of the Unit

In general, learners performed similarly on this paper by comparison to recent
series.

Areas where learners performed well were:

e Being able to convert and calculate temperature differences, substitution and
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evaluation of an equation to solve a problem - Question 1(c)

e Balancing chemical equations - Question 2(a)(i)

e Naming organic molecules - Question 2(b)(i)

e Interpretation of images and diagrams, such as recognising the presence of
double and single bonds - Question 4(a)

e Basic comparison (ie similarities, differences) and identifying lowest / highest in a
group (Questions 2, 4 and 5)

Areas where learners did not perform as well were:

e Recall of specific details in properties and uses of substances - Question 1

e Expanding upon identification points to give a sustained line of reasoning -
Questions 1(d), 2(b), 3(b)(iv), 4(b) and 5

e Understanding and completion of hydrocarbon mechanisms - Question 3(a)

e Understanding of naming conventions for inorganic compounds and writing
formulae - Question 3(b)(i)

e Understanding and explanation of the reasons behind a molecular shape, bond
angle or representation of a bond - Questions 4(b) and 3(b)(iii).

Physics - Thermal Physics, Materials and Fluids

Compared to the January 2019 series, learners performed slightly better on the
Physics paper. Learners were able to show a range of skills and knowledge across
a wide variety of specification points. This is very good to see.

Learners grow increasingly confident in using some mathematical skills to answer
guestions. There is still a good way to go before this becomes generally the case,
but clear improvements in algebraic skills graphical interpretation, and evaluating
answers has been seen. There are some aspects that remain problematic. For
example, converting between units or handling standard form in calculations
correctly.

Learners were able to show noticeable improvements in the use of command
words. For example, in Q4a which was a describe question, learners gave a logical
sequence and did not offer an explanation in their answer, which has happened
before and wasted time that learners could have spent in answering another
question.

The examination covered a wide range of topics from the specification and also
included some areas that were identified in the additional guidance for Unit 5.
Areas where learners showed good knowledge and understanding, were in
section C2 ‘Materials in domestic and industrial applications’ and some parts of C1
‘Thermal physics in domestic and industrial applications.” Particularly the section
on engine cycles and related calculations. Areas where learners struggled to
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provide answers were in sections C1 ‘Thermal physics in domestic and industrial
applications’ sections relating to the behavior of gasses and section C3, Fluids in
motion.

As in previous series a number of misconceptions relating to physical laws and
principles remain. For instance, many learners thought that as a water pipe
narrows, the water pressure within the pipe increases, when in reality the
opposite happens. The kinetic theory, (Q3ai and ii) and (5aii), covering section C1
of the specification, remains challenging to many learners and misconceptions
regarding the difference between heat and temperature as well as the concept of
conservation of energy remain.

Biology
Individual Questions

Question 1(a) 1 mark

For this question learners were told that the kidneys remove metabolic waste,
such as urea, from the body and they were then asked to identify the name of
the process of removing metabolic waste from the body. This was a multiple
choice item and the options were: excretion, selective reabsorption, tubular
absorption and ultrafiltration. The majority answered correctly, excretion, but
some chose selective reabsorption or ultrafiltration. Both of these processes
occur in the kidney and are part of the process but learners should know the
meaning of the term ‘excretion’. They should also appreciate that ultrafiltration
and selective reabsorption, whilst involved in excretion carried out by the
kidneys, are distinct processes. Excretion is a general term for removal of (toxic)
metabolic waste, including urea and carbon dioxide.

Question 1 (b) 2 marks

In this question learners were presented with information, mainly as a flow
diagram, detailing how water is reabsorbed in the kidney nephrons. They were
told that 80% of water reabsorption occurs in the distal convoluted tubules and
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the other 20% is reabsorbed from the loop of Henle and structure A under the
influence of B. They had to identify A and B.

Good responses identified A as the collecting duct and B as ADH/antidiuretic
hormone.

Some learners appeared not to have noted the information in the flow diagram
and gave DCT as their choice for A. Others appeared to not know this topic and
gave any random part of the kidney nephron, or ‘nephron’ as their response.

This response gained two marks.

{(b) The kidneys also regulate the salt and water content of the blood.
Water is filtered from the blood and then the water that the body needs is reabsorbed.
Figure 1 shows how water is reabsorbed in the kidneys.

Water reabsorption from the kidney nephron

20% Is reabsorbed from the loop of Henle,
the distal convoluted tubule (DCT)
and the structure called the

A
under the influence of
B

80% reabsorbed from the proximal
convoluted tubule (PCT)

Figure 1

Identify the missing words, A and B, to complete Figure 1.

~ cdlecling duct. |
__ADH (Aokidiuretic yor+ones)

(2)

The learner has correctly identified the collecting duct and ADH.
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Some learners gave osmosis, diffusion, osmoregulation or aquaporins for B. If
they gave these as well as ADH, they were not penalised as these terms were
considered neutral and did not contradict ADH.

Question 1 (c)

In this question learners were given some information about a patient with
kidney failure receiving treatment by renal dialysis. They were given information
about the quantities of urea and glucose in the blood and in the dialysis fluid
before dialysis and were asked about the levels of urea and glucose in the blood
after dialysis.

1 (c) (i) 1 mark

This was a multiple choice question and having been told that the concentration
of glucose in both the dialysis fluid and the blood before dialysis was 7.5 mmol
dm-3, learners were asked to identify the concentration of glucose in the blood
after dialysis. The options given were 0.0, 7.5, 26.5 and 34.0 mmol dm=3. Most
learners realised that as there was no concentration gradient for glucose
between the blood and dialysis fluid then no glucose would leave the blood
during dialysis and its glucose concentration after dialysis would be the same as
it was before dialysis, at 7.5 mmol dm=3. Some learners seemed not to reason
this and made a guess, choosing one of the incorrect distracters.

1 (c) (ii) 1 mark

This was a short open response and asked learners to give a reason why there
was no urea in the dialysis fluid before dialysis began. This question was
designed to test learners’ understanding of how renal dialysis works and the
importance of a concentration gradient across the dialysis membrane as, unlike
in a kidney glomerulus where urea is removed by ultrafiltration, renal dialysis
depends upon diffusion for removing urea from the patient's blood. Urea has to
diffuse from blood to dialysis fluid.
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This response gained one mark

(i) There is no urea in the dialysis fluid before dialysis begins.
Give a reason why this is important.

o phd 05 Ao (o gy bip cmankration greckinf

The learner has correctly shown that if there is no urea in the dialysis fluid there
will be a concentration gradient between the blood and dialysis fluid. They have
also indicated that urea will therefore diffuse from blood to fluid, which is
another way that the mark could be gained.

This is also a good response, gaining one mark

(i) There is no urea in the dialysis fluid before dialysis begins.

Give a reason why this is important.
(1)

o ’Rmmammm%:m« ©. e u:mdwmjmu
fhe  bleod . 4o t\\n.c\m\w ﬂl,\m_..ab‘xk.\s,, Y1 seeds. Yo. Do remevad,

This response gained one mark.

(i) There is no urea in the dialysis fluid before dialysis begins.

Give a reason why this is important.
(1)

S0 nEn 0% AN Yo W bkt the DV

This response tackles the question from a different angle, namely so that urea
will not diffuse from the dialysis fluid into the blood and that is also credit
worthy.

10
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This response gained no marks

(ii) There is no urea in the dialysis fluid before dialysis begins,

Give a reason why this is important,

(1)
o MoecooR o (S MXC  ond wanCol

The statement is true but, on its own, is not answering the question. Had the
learner gone on to say that because urea is toxic it has to be removed from
blood they would have gained the mark.

Question 1 (c) (iii) 1 mark

Learners were asked to predict the concentration of urea in the blood after
dialysis. Responses were a little disappointing as many learners gave the value
0.0 or 34.0 mmol dm whereas any number between these two values would
have been credited. Many learners therefore appeared not to appreciate that as
one of the functions of renal dialysis is to remove urea from the blood, the
concentration of urea in the blood after the procedure would be less than 34.0
mmol dm3 (the concentration of urea in the blood before dialysis) but, as urea is
always being made (in the liver by deamination of excess amino acids) and taken
to the kidneys for removal, or, as not all of the urea is likely to diffuse out of the
blood, the blood concentration after dialysis is unlikely to be 0.0 mmol dm.

This response gained one mark

(iii) Predict K in Table 1.
(1)

o V) omor A

The learner has correctly offered a numerical value between 0.0 and 34.0 mmol
dm-3

11
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Question 1 (d) 3 marks

This question asked learners about another function of the kidneys, which is to
help adjust blood pressure, via the renin-angiotensin-aldosterone system.

Learners were given information about this in a paragraph and asked to identify
three missing words, denoted X, Y and Z, namely angiotensin I, ACE or
angiotensin converting enzyme, and water.

Some learners knew this and also used the information given. They were told
that angiotensinogen was converted to angiotensin | and that angiotensin | was
converted to X by an enzyme Y. They were told that aldosterone was then
released which causes sodium ions to enter the blood, and then (as a result) Z
entered the blood causing blood pressure to increase. A reasonable number of
learners could work out that angiotensin | is converted to angiotensin Il and if
they did not know the name of the enzyme that catalysed this change they could
deduce that after sodium ions entered blood (lowering the water potential) water
would follow.

Some learners also knew the name of the enzyme although some confused ACE
with ATP or ADH.

A few learners seemed to have no idea and made random guesses or left the
answer lines blank.

This response gained three marks

12
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{d) When the kidneys detect a fall in blood pressure they secrete renin.
Paragraph 1 shows the renin-angiotensin-aldosterone mechanism.

When blood pressure drops, some cells in the kidney produce renin.
Renin converts angiotensinogen to angiotensin |,

Angiotensin | is converted to ... .S by the enzyme

The hormone aldosterone is then released.
More sodium lons are reabsorbed into the blood.
_Z . . entersthe blood.

Blood pressure increases.

Paragraph 1

Identify the missing words, X, Y and Z, to complete Paragraph 1.

M\ SO ARAS

(3)
o Roadusion Comeleg geeme.
2o Wek.

(Total for Question 1 =9 marks)

The learner has correctly identifies, X, Y and Z

This response gained two marks

Identify the missing words, X, ¥ and Z, to complete Paragraph 1.
(3)

X.. .ansm.tansm I |

The learner has correctly identified X and Y

13



L3 Lead Examiner Report 2001 Applied Science

(Unit 5 - Principles and Applications of Science II)

This response gained one mark

, Identify the missing words, X, Y and Z, to complete Paragraph 1.
Z (3)

un

Qder tg;m@;
Qdfeﬂqmm

The learner has correctly identified X

b s e e

e e P calle e W T PPN Y

This response gained no marks

Identify the missing words, X, Y and Z, to complete Paragraph 1.
(3)

v.adenoc B —

(Total for Question 1 =9 marks)

The learner has not correctly identified X, Y or Z

Question 2

This question focussed on the effect of caffeine on heart rate in Daphnia and
extended into questions about the structure of the human heart and associated
blood vessels.

Learners were given information about an investigation into the effect of caffeine
on heart rate in Daphnia, together with a table of data.

Question 2 (a) (i) 2 marks

Learners were asked to calculate the mean value of the Daphnia heart rate when
exposed to 0.05% caffeine solution. They had six trial values and were expected
to add these and divide by 6. Most learners did just that and obtained the correct
answer of 394.5/395 and gained 2 marks. Some learners decided that one value
was anomalous and discarded it, but as this seemed not unreasonable and the

14
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marks were being awarded for process, they also gained 2 marks, provided that
their addition of the five numbers and subsequent division by 5 was carried out
correctly.

This response gained two marks

(a) (i) Calculate the mean number of heartbeats for the Daphnia in 0.05% caffeine concentration.

Show your working.

284+ 393 # 405+ 30#908 #1340 < 304-5
g+ 30 T e —

b

(2)

mean number of heartbeats = SQQ’ *5 ... beats per minute

The learner has correctly added all six values and divided by 6.

This response also gained two marks

(a) (i) Calculate the mean number of heartbeats for the Daphnia in 0.05% caffeine concentration,

Sh king. - -
nwz:ur:u;?srs L0 200 4 405 + Va0 @)

JADL AUGS 4190 s 4og (A0 -

OJ(\!:;J( e 2‘_.5&,-‘1 = \aQes
~61 Tk 3Gy -5 |73
“ -3%6 6
e W
AQS - DIME - mean number of heartbeats = . > 46 - & peats per minute

The learner has discarded 384 as an anomaly and then correctly added the
remaining five values and divided by 5.
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This response gained no marks

(a) (i) Calculate the mean number of heartbeats for the Daphnia in w-‘m,
Show your working.
(2)
QO = m’g‘m - VouJ
40S -0 - 384 0
mean number of heartbeats = . aj‘ ... beats per minute

The learner has not carried out an appropriate calculation but found the
difference between two values

Question 2 (a) (ii) 3 marks

In this question learners were asked to calculate the percentage change in
Daphnia heart rate between 0.00 and 0.01 caffeine concentrations. Most
learners correctly calculated the difference, although a few used 240 instead of
240.5 for the normal Daphnia heart rate, in order to make the calculation easier.
Learners should always have a calculator with them in these exams. Some
learners were able to use the difference in a calculation and work out the
percentage change using either (difference + original x 100) or [(final + original
x 100) - 100]. However a significant number of learners divided original by the
difference in the first method or divided original by final in the second method.
Some used the second method and then forgot to subtract 100 from 148.9. A
quick common sense check should have told them that the increase of 117.5is
just short of half of 240 so the answer should be just under 50% and they could
then see if their calculated answer is in the right area. Itis clear that many
learners would benefit from more practice at calculating percentage changes.
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This response gained three marks

(ii) Calculate the percentage increase in the mean Daphnia heart rate between
0.00% caffeine concentration and 0.01% caffeine concentration.

00% ¢ 2
Show your working. 5 (3)
AR /B wy LT
358 -240:5 * = 2#0.5 X0
T AgF oS - ¢+5-%/.
:32.%

percentage increase =, 4_3- ‘Cf 9%

The learner has first of all calculated the difference and divided that by the final
heart rate. They have seen the error of their ways and then crossed out 358 and
substituted 240.5. They have rewritten this sum more clearly, this time arriving
at the correct answer. Fortunately they wrote the correct answer on the answer
line so that answer was accepted. Had they not done so they would have been
offering a list and leaving the examiner to choose, and would not have achieved
full marks.

This response gained two marks
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(i) Calculate the percentage increase in the mean Daphnia heart rate between
0.00% caffeine concentration and 0.01% caffeine concentration.

Show your working.

258 ~240-S™ lo 4R %100 ) (3)

\\&-Q o,

percentage increase = .. \4 K = q B

The learner has correctly carried out two stages of the calculation but omitted to
subtract 100.

This response gained one mark

(i) Calculate the percentage increase in the mean Daphnia heart rate between
0.00% caffeine concentration and 0.01% caffeine concentration.

Show your working,

(3)
358 - 240.5 117.5

percentage increase = -Zg g 2 5 %

The learner has calculated the difference but not used it in an appropriate
calculation.

Learners are asked to show their working and nearly all of them do so. This
benefits them because if their final answer is incorrect, examiners can see which

stages have been correctly completed and award marks accordingly. An incorrect
answer with no working shown gains 0 marks.

18
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Question 2b 4 marks

In this question learners were asked to explain how caffeine changes the cardiac
output of the Daphnia. In order to help them, they were given the equation that
shows the relationship between heart rate, stroke volume and cardiac output.
They were expected to recall that stroke volume is the volume of blood leaving
the ventricles in one beat and cardiac output is the volume of blood leaving the
heart in one minute. However, without recalling this, and by using the equation
given (cardiac output = heart rate x stroke volume) they could see that if heart
rate increased then cardiac output will also increase. Most learners obtained
these two marks. Many also stated that stroke volume also increases. Some
learners also stated that caffeine is a stimulant and that it affects the SAN or
increases electrical activity in the heart or increases the strength of the ventricle
contractions, thus applying what they have learnt about the human heart to this
new situation.

This response gained four marks
(b) Figure 4 shows the equation for cardiac output.

cardiac output = heart rate x stroke volume

5 ed
M ol
Figure 4 cn“’"“:m.u:; jﬁbﬂ g‘;ﬁ
> € (5.
Explain how caffeine changes the cardiac autput of the Daphnia. € weod ™ et

CosdiaC oukpuk 15 N volumg ﬁ%bkﬂcd .. ..?.um?&i..bﬂ.. tho
\weact ger iy - CogeeinQ tncreases hoack (ake
as kA5 . a Stenalank aedl Eneegere wneseoNe s
CSarée _volams., woach 18 e acnounk. & lolood ian
RS Pumped. cut tha eavk ot each beak .
.Ca%%)m ‘nerfases  hoat fof and Stre¥e velumd and
Areresere % facreases. the cogdiac onkpuk -
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The learner gains marking points 2 (increases heart rate),3 (caffeine is a
stimulant), 7 (increases stroke volume) and 1 (increase cardiac output). The
explanation is clear and unambiguous and indicates that the learner
understands how caffeine affects cardiac output.

This response gained three marks

Explain how caffeine changes the cardiac output of the Daphnia.
(4)

W A Ml// bl Db /1,,. I,

| ant—" A MG A M& 14:1’ !{n@ v‘f! Yorfle. 1]
’IL:& W breadss. j M.s 12 ﬁ/

A J :M/'Zx _______ Ll il
e

oy

The learner has gained marking points 2,7 and 1. They have not said how the
caffeine exerts if effect.

This response gained two marks
(b) Figure 4 shows the equation for cardiac output.

cardiac output = heart rate x stroke volume

Figure 4

Explain how caffeine changes the cardiac output of the Daphnia. @

The  calfene  increcSeC tla oesk vale
crﬂ'--r»—zD i S’j‘fcki—ﬂ UGlum..-JL ;;13 p,— (“-»-ag'l..g,_.;r_s H\Lk
ww"r-_ beah {-mgw
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The learner has achieved marking pints 1 and 7 and then repeated marking point
1.

This response gained one mark

{b) Figure 4 shows the equation for cardiac output.

cardiac output = heart rate x stroke volume

Figure 4

Explain how caffeine changes the cardiac output of the Daphnia. ]
(4

- Cofeine. _cnanges. . tne.. Gudiac Sutpue. of Dapiia. Mecouse k..
L Ncfeoses. tne. persons.. hecvt.  @te. Wnist. . gl . de:m:’ﬂﬂ.... the.. perars ..
SRR NOIMME. . CouSiOR).. Do, VOIUES.. KO... ..cmhuﬂﬁ CSacuere mmﬂ]ﬂj
M VNN G- Conausudy . Nogey MM NANE.

The learner has not gained marking point 1 because a reference to changing the
cardiac output is too vague. The words ‘affecting’ or ‘changing’ unqualified do not
indicate whether the change/effect is an increase or a decrease. They have
gained marking point 2 for using the data provided and saying that the heart rate
increased. The statement about decreasing stroke volume is incorrect and
prevents them from gaining marking point 7 but does not negate marking point
2 that they have already gained.

Question 2(c) 2 marks

This was a very straightforward question asking learners to identify the right
atrium of the heart and the vena cava (the blood vessel that delivers blood to
that chamber).

The majority of learners could identify these structures but some forgot that for
anatomical diagrams where we are looking at the front (ventral surface) of the
heart, the right side of the heart is on the left side of the page and they
incorrectly identified the left atrium. Some appeared to be guessing at the name
of the blood vessel and incorrect responses included aorta, pulmonary vein and
pulmonary artery

@ Pearson
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This response gained two marks

(c) Figure 5 shows the human heart in longitudinal section, together with some of
the main blood vessels,

R P R R S S IR,

Figure 5 ff'«i

Identify the structures labelled M and N in Figure 5.
(2)

MY a0 Bn A, A NN O o

ORI

R

The learner has made incorrect identifications but then thought again and
crossed out those, substituting the correct responses.
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This response gained one mark

(c) Figure 5 shows the human heart in longitudinal section, together with some of
the main blood vessels.

Figure 5

Identify the structures labelled M and N in Figure 5.
(2)

M... RIYNT VoIV s

N Reny Gl a

The learner has correctly identified N as the right atrium. Although they have
used the plural ‘atria’ they have not been penalised for an error of Latin.

Question 2d 1 mark

This was a multiple choice question asking learners to identify characteristics of
the main artery, the aorta, with respect to wall thickness, size of lumen and
pressure of blood in the vessel.

Most learners correctly identified that the wall is thick, the lumen relatively small
and the pressure of blood is high.

Question 3
Question 3 was all about blood groups and blood transfusions.

Learners were told that the question focussed on the ABO blood grouping
system and the rhesus system.
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Question 3 (a) 4 marks

In this part of the question learners were given an incomplete table showing the
antigens on erythrocytes and antibodies in the plasma for four blood groups, A,
B, AB and O, and were asked to complete the table for blood groups A and AB.

Many learners knew this and completed the table correctly. However, some lost
a mark by not indicating that the erythrocytes of blood group AB have two
different types of antigens, A and B, and not a single antigen called AB. Some
also incorrectly indicated that group O had anti O antibodies, as opposed to no
antibodies, in the plasma.

This response gained four marks

3 The two most important blood grouping systems for humans are the:

* ABO system

e rhesus system.

Table 4 lists the antigens and antibodies present in people of different

ABO blood groups.
(a) Complete Table 4 for blood groups A and AB.
(4)
A a1 ankh B
B B anti A
AB R and E} n g
0 none anti A and anti B
Table 4

All four blank boxes have been correctly completed. The learner changed their
mind about the antibodies for group A and crossed out their first idea and then
substituted a correct response.
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This response gained two marks

3 The two most important blood grouping systems for humans are the:

e ABO system
e rhesus system.

Table 4 lists the antigens and antibodies present in people of different
ABO blood groups.

(a) Complete Table 4 for blood groups A and AB.

e et R

(4)

A i B
B B anti A
AR Ak Ani A+ avit,
(0] none anti Aand anti B
Table 4

The learner has correctly identified the antigens and antibodies for group A
blood but has not clearly indicated that blood group AB has two distinct antigens

and has incorrectly stated that group AB blood has antibodies against its own
antigens.
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This response gained no marks

3 The two most important blood grouping systems for humans are the:

» ABO system
& rhesus system.

Table 4 lists the antigens and antibodies present in people of different

ABO blood groups.
(a) Complete Table 4 for blood groups A and AB.
(4)

A A B A

B B anti A

AB Anti A Ant B

o] none anti A and anti B

Table 4

3
The learner has confused antigens and antibodies for blood group A and has
given incorrect information for blood group AB.

Question 3 (b) 2 marks

In this part of the question learners were asked to explain what would happen if
group B blood were to be transfused into a patient who is blood group O.

Even if they had not gained any marks for 3 (a) learners could still use
information given in Table 4 to help them answer this question.

@ Pearson
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Most learners used the information and realised that it was the presence of anti
B antibodies in the patient’s blood that would react somehow with the donor
blood; some learners correctly stated that these antibodies would bind to the B
antigens on the donor’s erythrocytes and most learners referred to the
subsequent agglutination (clumping) of blood. Some learners also explained that
blood would not circulate or flow properly and that tissues would be deprived of

oxygen.

This response gained two marks

(b) Explain what happens if group B blood is transfused into a patient who is blood

group O,
12)

Q biood patienk. ~OSON-R Qndioac\ iNnkheir
bioccc) prosman. I B Blocd) Lues brangpusaC
OO akoN ot khe ool buil G This (<

Uhere. blaock Cexts Clump kegeiher (cm"nrg B
Plooc) kNG o o,

This response gained marking points 1 (correct reference to the type of
antibodies) and 3 (agglutination). Although agglutination is mis-speltitis unlikely
to mean anything else and the learner has also mentioned clotting and clumping.

This response gained one mark
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(b) Explain what happens if group B blood is transfused into a patient who is blood
group O,

B W'J("ﬁms afre:s Jm wrﬁm_. o
aub BarH - éac/assu/fcdfaml _________ Lol be ,@J@{é o
bj#tawé bodey T

The learner has correctly identified that group B's B antigens would be involved
but has not said how - that they would be bound to or fit to antibodies; ‘being
fought off by’ is too vague at this level and suggests that the antibodies are
somehow involved in dealing with an infection. The learner has correctly stated
that it is anti B antibodies that will be involved and so gained marking point 1.

The idea that these antibodies deal with infections caused by blood transfusions
was a fairly common misconception although many learners under this
misapprehension still gained full marks as they had also given two correct and
credit worthy statements.

This response gained one mark

(b) Explain what happens if group B blood is transfused into a patient who is blood
group O.

(2)
M d .,;-.LJ,!:

Mthes ol resalt Ao dpeced Hpeo.g Hleod .

s peuld  inevcase M vl O I echon | Ao
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This response indicates some lack of understanding but gets a mark for saying
that the blood would clot.

Question 3 (¢) 3 marks

This question informed learners that the rhesus system referred to whether
erythrocytes had or did not have D antigens on their surface and then asked
learners to explain why, in an emergency, anyone could be given a transfusion of
blood of group O rhesus negative.

Most learners used information in Table 4 and said that there were no antigens
in group O blood so therefore any antibodies in the recipient's plasma would not
react to the donated erythrocytes and no coagulation of blood would occur.
Some learners also stated that there would be no D antigens in the donated
blood and so no formation of, or reaction by, anti D antibodies in the recipient’s
blood. Very few learners appreciated that the donated blood would be diluted
by the recipient’s blood and so the antibodies in the donated blood would not be
sufficient to cause coagulation by reacting with recipient’s antigens. However,
they could achieve full marks without alluding to this.

Some learners did not give an explanation in their response, merely repeating
the question by saying that group O rhesus negative was the universal donor; a
response that, although a true statement, was not offering any explanation and
therefore not answering the question and not credit worthy.

This response gained three marks
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(c) The rhesus system relates to the presence or absence of D antigens on the surface
of the erythrocytes.

Explain why, in an emergency, anyone can be given a transfusion with blood of
type O rhesus negative,

(3)
Q. s .ncaa.ﬁw;. e LTS O QL anhgm o O
el osone A oc R ones. Tis. . ogons . Yeok
% W(ﬂ ............. cxﬁmha&ﬁ . Xogy ... mui& . o
Lo e @rﬁ’w{, i TR s ﬂm'r.ﬁk ok
e . dodd do*s. _Coused

The learner has clearly indicated that there are no A,B or D antigens in the donor
blood, gaining marking points 1 and 4. They have then implied that there is no
reaction with the recipient antibodies (marking point 2) and also said that there

will be no clotting, which is marking point 3 so they have achieved maximum
marks.

This response gained no marks

(¢) The rhesus system relates to the presence or absence of D antigens on the surface
of the erythrocytes.

Explain why, in an emergency, anyone can be given a transfusion with blood of
type O rhesus negative.

(3)
ey Bec ane e 900 bolies
08N octe@e |, _g,_gf;_ 0 Shtsye NegadiyC | Fk . iS. ®oly. .

L. oo emergen sy Xhough . dx Tk M Xhe

sAsesK . Maodh . Ky vew . TIufe O thess. . Negative.
Len ¥ Mitth VR ones blook Agess
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This response repeats, in slightly different wording, what is in the question and
does not offer any explanation as to why group O rhesus negative blood can be
safely given to anyone.

This response gained no marks

{c) The rhesus system relates to the presence or absence of D antigens on the surface
of the erythrocytes,

Explain why, in an emergency, anyone can be given a transfusion with blood of
type O rhesus negative.

(3)
it s becasse. bage. O Bload (b e wnivarack..denor. s80..
% con_bu ovie o any. blosh . qroup dupe A, Bor AB...
et fm.ub hoe.. f‘r-mnt&dhw v peBYIVR L b el
ook okfe k. D arkigues . couning.. Yoo Ponant 4o dia. O con.
ba occeped . *oab oM beod BN hk?g...‘b.. _adnisn oo Sove.

mn@pntﬁ LR

The learner’s first statement is a correct statement. However, it is not answering
the question but is merely repeating information in the question. In their second
sentence they refer to D antigens but they have not clearly stated that O Rhesus
negative blood does not contain these antigens. It is true that such a transfusion
will not cause the patient to die but learners need to give a reason why death will
not occur - i.e. that the blood will not coagulate or red blood cells will not be
destroyed.

Question 4

Question 4 was about some aspects of the respiratory system:- alveoli and
gaseous exchange.

Question 4 (a) 1 mark

Learners were told that pulmonary disease destroys alveoli and they were then
presented with a graph showing the total surface area of lungs against number
of alveoli destroyed. They were asked to describe the relationship between
number of alveoli destroyed and total surface area of the lungs.

@ Pearson
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A great many learners appreciated that there was a negative correlation between
the two features and some stated just that and others described it in a variety of
acceptable ways, for example: as more alveoli are destroyed the surface area
reduces or ‘as surface area reduces more alveoli are destroyed’ or ‘as less alveoli
are destroyed the total surface area is increased’. However, a significant few
learners misinterpreted the data and said that as more alveoli are destroyed the
surface area increases. Some said that as the number of alveoli decreased the
surface area decreased which, although a true statement, did not answer the
question, which was about the relationship between number of alveoli destroyed
and surface area, not about the relationship between the number of alveoli and
surface area.

This response gained one mark

4 Pulmonary disease destroys alveoli.

Figure 6 shows the effect of destroying alveoli on the total surface area of the lungs.

Ya

total surface area of lungs

£ 4

number of alveoli destroyed

Figure 6

(a) Describe the relationship between the number of alveoli destroyed and the total
surface area of the lungs.

06 e Dumber 0% alnedle (sl

m

The learner has correctly described the relationship between number of alveoli
destroyed and total surface area of the lungs.

@ Pearson
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The following responses gained no marks and illustrate some common
misinterpretations

|
{(a) Describe the relationship between the number of alveoli destroyed and the total
surface area of the lungs.
(1)

B e Suw gan g b lows g
L Nowws G Al bl i oW

(a) Describe the relationship between the number of alveoli destroyed and the total
surface area of the lungs.
(1)

LB Mo aumpec of ool dextoyed. IncenseS, The dstal
. ...s.u.r{ aLe..ofea. of. ....Luﬂgs.._f.nb. BTN 2 SN (0~ W

(a) Describe the relationship between the number of alveoli destroyed and the total
surface area of the lungs.
(1)

_less afveoli. woulel resul i iarger /more. Supace arect.af .
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The following response gained no marks.

{a) Describe the relationship between the number of alveoli destroyed and the total
surface area of the lungs.
(1)

. Negahue, conmeioron... SUEaQ. okl etk

Degease.sS . mbe/ QWNQOMN
< _qm&\*v:ﬁd o%ffmae, O

Had this learner just left the response as ‘'negative correlation’ they would have
gained the mark. However by further elaboration and getting it wrong, they have
contradicted themselves and, unfortunately, lost the mark.

Question 4 (b) 2 marks

This question asked learners to explain why it is important for the walls of the
alveoli to be moist. Some learners said that gases have to be in solution in order
to diffuse. This is not correct and gases diffuse faster when not in solution than
when in solution. The reason alveoli need to be kept moist is so that they do not
collapse and adhere, which would reduce the surface area for gaseous exchange.
Some learners answered correctly. Some of them also referred to reducing
surface tension. Some learners wrote that gases have to be in solution to diffuse
and some learners confused the moisture in alveoli with pleural fluid that is
between the pleural membranes and talked, incorrectly, of reducing friction.

This response gained 2 marks
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(b) Explain why it is important for the walls of the alveoli to be moist.
(2)

T waly OF W vt Mk be qdigk W

g thl M trguna, MSe theomeigh weny
W “LH ..l.l}%ﬂ.n'l _agier , whith inoteiy Y
Ut arem M m __ “?“P\J. B J"”ﬂ1 L T L E—

The learner has made the points in converse. By saying it allows the alveoli to
expand easier is equivalent to saying it prevents their collapse/sticking together
and by saying that this increases the surface area is equivalent to saying

prevents reduction in surface area. This is a clear response indicating good
understanding.

This response gained 1 mark

(b) Explain why it is important for the walls of the alveoli to be moist.
(2)

s S mpovsany as Y wover will
Svop i fom Cﬁl\ufmrq Wdch (SR

SuHochknk s
W{WV\‘('\L Jenson

The learner has correctly stated that the moisture prevents alveoli from
collapsing (it here refers to the subject in the question which is alveoli) but has

not gained marking point 3 as they have not clearly stated that the reduction is in
surface tension.

Question 4 (c) 1 mark

This was a multiple choice question asking learners to identify an adaptation that
directly enables efficient gaseous exchange in human lungs. Most learners
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correctly identified this as the fact that capillary walls consist of one layer of
endothelial cells, rather than any of the distracters: bronchioles not containing
cilia, internal intercostal muscles only contracting during forced expiration and
the lungs being protected by the rib cage; all of these are correct statements but
do not directly contribute to efficient gaseous exchange.

Question 5 6 marks

This question asked learners to compare how substances moved into and out of
cells by active and passive transport mechanisms.

Good responses showed some similarities between active and passive transport
processes, such as that both facilitated diffusion and active transport use protein
carriers or channels in the cell membrane; or that bulk transport (exo-and endo-
cytosis) and active transport both use ATP. Few learners mentioned that
transport across cell membranes depends upon surface area or surface area to
volume ratio and therefore certain cell shapes or projections, such as microvilli,
increase the rate of transport; few mentioned that temperature increases the
rate of transport as diffusion, facilitated diffusion and osmosis all depend on the
kinetic energy of the molecules or that if temperatures increases too much then
membrane structure loses its integrity and protein carriers would denature and
the lipids in the phospholipid bilayer would melt.

More learners focussed on the differences and some gave very good accounts of
bulk transport, active transport, facilitated diffusion, diffusion and osmosis.
Some learners also included references to co-transporters and gave clear
explanations about the specificity of protein channels used in facilitated diffusion
and channel and carrier proteins used in active transport. Many used annotated
diagrams to help illustrate their answers, particularly when referring to endo-
and exo- cytosis.

However, some learners were confused about the significance of the size of
molecules passing across cell membranes and thought that all molecules passing
by diffusion had to be small; this is not always the case as large fat-soluble
molecules can pass through the lipid bilayer of membranes. Some learners
thought that active transport was only for large molecules; this is the case for
bulk transport but many learners did not link active transport using protein
carriers or pumps to the movement of molecules against the concentration
gradient; or they did not link the need for protein channels or carriers to the fact
that ions or polar molecules cannot pass directly through the hydrophobic part
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of the lipid bilayer. Some learners thought that active transport was simply for
faster transfer.

A small number of learners were very confused and thought that active transport
did not use ATP whereas diffusion and osmosis did use ATP. Some thought,
wrongly, that active transport carried molecules down the concentration gradient
and passive carried molecules against the gradient. Some learners thought,
incorrectly, that facilitated diffusion uses ATP, presumably because it, like active
transport, uses protein channels. A few learners had probably not read the
question carefully and talked about cells moving into and out of blood, which
was not at all relevant.

Many learners refer to the cell membrane as ‘semi-permeable’, rather than the
more accurate description of ‘partially permeable’, however they were not
penalised for this.

The following response is worthy of top level 3 with 6 marks
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b, Thig MY dakfetnk *0  dudtuaen. . an d. alave.
...... TUMPOrt AN Ak AN h2 MNONANINE. 0F WU MOLeUILL,. muz}
It gownit. Mouere ATP. bk, ut.mcm.udm&u_r . rh_rou_gha, .

F&Ihtuu-la PAM2ABAL. mUNPrang ..

'qu.u.-j mdnc.:.jmu wAhZ _midamaent of Ny, uurae, ..... puTTLLARA
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P Uia MQPMMHGMMWMP e Aire.

JAm:tumrapmMuﬁhm AMAD . OF | ANARL (RAMN ...

Learners do not have to cover all the indicative content as given on the mark
scheme. They will also be credited for other valid points, such as the excellent
reference here to the effect on active transport of respiratory inhibitors and the
limiting effect of the number of available carriers.

The learner has given a lot of detail and discussed the points they have made.
There is nothing inaccurate here and correct technical terms are used
throughout. The response is well synthesised, concise and coherent. The learner
has notincluded a diagram but this is not needed to gain full marks although
relevant annotated diagrams may help learners to achieve marks. The response
has selected relevant information and shows comprehensive knowledge and
understanding about similarities and differences, producing an account with a
clear, coherent and logical structure.
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This response reached the top end of level 2 and gained 4 marks

5 Substances may enter or leave cells by active transport and passive transport mechanisms.

b, A uo?r\
Compare how substances move into and out of cells by both active and passive /1"‘“‘"‘“
. o’ ~
transport mechanisms. ® s L Kffasen
You may Include diagrams to support your answer, endouyhon>
coujiesd (6)
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brangpek MedrouiSme - Yoy o ouk Nasta asnd i Hough|
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ogorsy tha dicthion G Ho mandrakion gredied- |}
.Duﬁ\r\() ackive . branspr™ mothainiSms . SubSlonas Mo ta.
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The response covers active and passive methods of transport but does not link
them to ATP, which is a key factor. Overall the response is fairly coherent but
lacks some details in places.
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The following response just got into level 2 with 3 marks

_UDERNCED CoN . MOUE  eniow@ ) Foc | litoaed
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The account is concise and coherent and demonstrates fairly good knowledge
but it lacks some details and has not mentioned ATP or explained why bulk
transport is sometimes necessary. However there is nothing inaccurate here.
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This response was placed at the top of level 1 with 2 marks

You may include diagrams to support your answer. N\W S _\, |

NEL. T, (6) :
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There is some comparison and both similarities and differences are included. The
response demonstrates adequate knowledge about use of ATP and protein carriers
and whether the movement is down or against a concentration gradient. The account
lacks coherence in places.

Summary

Based on their performance on this paper, learners should:

e Always read the question carefully and understand which command word is being
used and tailor their response accordingly. They should read the information/scenario
given in the stem of the question as it will help and guide them towards the
appropriate response

e Tailor their response based on the command word in the question; identify does not
require any expansion of a point but explain will require a reason for how or why
something happens. Describe does not need a reason as to why or how something
happens but you need to describe what is happening.

e Use appropriate technical terminology throughout responses. For example when

talking about energy for transport across cell membranes, refer to ATP.

e Use the number of marks gained and the space available as a guide to the depth of
response required. If the command word is ‘identify’ or ‘name’ then usually only a word
is needed. Do not waste time writing more; that time can be better used when
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answering the longer questions.

e Be clear about the names and functions of all structures and chemicals listed in the
specifications.

e Tryto spell words correctly. We usually accept phonetic spellings but sometimes a mis-
spelt word becomes another word and then it cannot be accepted, for example urea
and urine.

® Make sure they understand how to calculate percentage changes

® Make sure they can interpret information given in graphs

e Some learners run out of time for the last question. They can answer that question
first, before they get too tired, and then answer the shorter questions, but, if they do
this, they should not spend too long on the 6 mark question and deny themselves
enough time to tackle all the other questions.
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Individual Questions
Chemistry

Q1(a)
This multiple-choice question tested whether learners could identify whether
calcium hydroxide, as a typical metal hydroxide, was a base.

Just under half of learners did correctly identify this as the property, making it
the most popular option of the four presented.

Q1(b)

This question asked learners to give one use of calcium hydroxide but relatively
few were actually able to give an appropriate application. Many incorrect
responses referred to vague applications in medicine, farming, manufacture of
bleach, plastics and toothpaste. One of the most common errors made by
learners was to simply reiterate their response from Q1(a). Even if they had
selected the correct option in the previous question, this was clearly indicated as
a property rather than as an actual use. Some learners were able to extrapolate
from calcium hydroxide being a base that it could neutralise acids. This is again
simply a chemical property of calcium hydroxide and was not creditworthy as an
actual use.

(b) Give one use of calcium hydroxide.
(1)

Calckm. h@dmxde..is.a.bae. sa can. b used Lo newtalitse. a@fd. ..

0 marks

Responses that placed this in the context of an everyday use were credited with
the mark (eg treatment of acidic soil or waste water).

(b) Give one use of calcium hydroxide.

Newholig — Soil  adduty

(1

1 mark

Attention is drawn to the Essential Content under A1 which covers “Relating
properties to uses and production of substances”. This specifically identifies
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Ca(OH). as being used “in acidic effluent treatment” and that learners must know
that the “choice of a substance for a use should be in relation to its properties”.
Please note that the properties and uses of any named substance under section
A1 may be questioned in the Unit 5 Chemistry paper and should be included
within teaching to learners.

Q1(c)(i)

This question was the first of two calculations related to the temperature / heat
energy change that occurred when calcium hydroxide was dissolved in water. In
this first part, learners needed to convert the initial temperature of water from
Kelvin into Celsius. About three-quarters of the cohort were able to do this
successfully.

(c) A technician wants to determine the heat transferred when calcium hydroxide
dissolves in water.

The initial temperature of the water was 289.0K.
(i) On the Kelvin scale of temperature, 0.0K is -273.2°C.

Give the initial temperature of the water in °C.
(1)
299 -243.2 = 15.8

initial temperature of water=_... 12.8 .. . °C

1 mark

Although a value for absolute zero was provided as part of the question, answers
that involved a more accurate or rounded value were credited.

Typical errors preventing the award of the mark tended to involve some other
mathematical operation such as addition or multiplication to arrive at an answer.

Q1(c)(ii)

In the second part of the calculation, learners needed to calculate the heat
energy transferred when provided with the mass and specific heat capacity of
water, as well as its initial and final temperatures. Once again, about three-
quarters of the cohort were able to score all of the marks available for this
guestion and it was extremely rare to find a learner that could not score at least
1 mark.
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150 YL 1% ¥ 3.9

72%9.0 - 'qu-q: 3-“\

N80 % 4. \T K39

=\y721L6-S

heat transferred= ... V2.2 %6 .5 ... )
3 marks

Generally, learners that only achieved 2 marks did so for one of the following
errors:

e The final calculated answer was evaluated incorrectly

e The temperature change calculated had been incorrectly rounded down to 3
instead of 3.9 being used

e A power of ten error had occurred whereby the answer given was too large or
small (eg conversion of mass from g to kg)

¢ xSpHC X TE

ma S
18X (24

o 3 xu13x3-9

) 4 -229-0) =5

2 22l

-
—

2 marks
Learners that scored only 1 mark also did so normally for one of three reasons:

e They were able to substitute values into the equation supplied but were unable to
calculate the temperature difference or heat transfer correctly

e They selected a temperature rather than the temperature difference to substitute
into the equation, and so due to error carried forward were able to score the
evaluation mark if correctly calculated

e The temperature change was calculated correctly but subsequent working either
did not correctly use the supplied equation, was overly complex or attempted to
“test” out at least two different methods
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H09X b3 =

9.]0 0.0
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1 mark

In relation to the last of these points, learners need to be reminded to place their
final answer on the answer line and cross out any working that does not form
part of that answer. Presentation of different methods of working leading to
alternate answers elsewhere carries the risk of no marks being awarded at all,
irrespective of whether one of the methods is correct and shows the correct
answer.

Q1(d)

This question required learners to explain why the enthalpy change of hydration
is negative, so answers were required to be scientifically sound and show good
reasoning in order to score. Consequently, marks were only awarded to the most
able learners and many learners did not score at all.

Some learners confused the images of positively or negatively charged ions with
the reference to the negative enthalpy change, which gave rise to answers which
did not have any logic.
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Explain why the enthalpy change of hydration for any ion with water is always negative.

You may use diagrams to support your answer.
(4)

S0 The ,..,e.ﬂ?&?\_fj.,‘.,c.wae.“a.s_. LT VCN 1 S —

A cm&\,‘l@?cw§< Wien 1 Wndle

2% . Jafcavs lon Aioies  tn waler

N A oeantinive diture Soluven,

- . W | " Qmﬂ.«.((’j L(N,wj( hfjc«k!.-c..

b ecanie N T« (o e 3{-—

SeAx ond— ‘._ﬂ.‘w&l_””.ﬂqwﬁ A Negakive,

S0 k\eNs. L TR (\ujuHuc, —
(Total for Question 1 = 10 marks)

0 marks

1 mark was often achieved by identifying a point relevant to the context (ie
negative enthalpy change being exothermic or the water molecule being polar)
but learners were then either unable to develop the point further or could not
clearly express themselves.

Becavse e antanley. LN Of\VVAICHION. Bt Mo wiorter 'S

LEnsreyy 5. 0 ased inke MNE. Succondi s fraon
Yoy, priodutn sesviny in s M Yt damse o ydmdio

1 mark

Generally, learners that scored 2 or 3 marks did so because they were able to
link the identification point to the ability of the water molecule to attract ions.
Only the very best learners recognised and articulated that because water had a
positive and negative end, it could attract negative and positive ions equally well.
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3 marks
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4 marks
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Q2(a)(i)

Most learners were able to score one mark if not both marks for balancing the
equation showing the combustion of hexane. Although not a requirement, some
learners gave working to show how they had arrived at their answer. Centres are
strongly advised to provide learners with opportunities to practice their
techniques for writing and balancing equations in order to prepare for this
fundamental chemistry skill in examinations.

(a) (i) Add numbers to balance the chemical equation for the combustion of hexane.

(2)
2CH,, + 190, —» . \Z._co, + .14 HO
c= 11 Cz\ c=\2 21t
V= Wel WaZ =14
0-%& C=3 ©0=1¢ O=13%
2 marks

Most common incorrect answers tended to show 6 for carbon dioxide and/or 7
for water, which would imply that learners had only considered the number of
atoms in the molecular formula for the hydrocarbon rather than the
stoichiometry shown in the equation.

Q2(a)(ii)

This multiple choice question asked learners to identify the correct statement
relating to the standard enthalpy change of combustion. About 40% of the
cohort correctly identified that an excess of oxygen was used. It is encouraging to
see that an increasing number of learners are able to recall and apply definitions
of standard enthalpy change in context.

Q2(b)(i)

Most learners were able to correctly name the isomer as 3-methylpentane,
revealing that naming and numbering conventions for organic molecules are
generally well known. Learners that did not score were often because of a
miscount in number of carbons or inaccurate recall of naming eg 3-
methylbutane, 3-methylheptane and 3-dimethylpentane.
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Q2(b)(ii)

Approximately half of the learners were able to give some valid comment about
why hexane and 2,2-dimethylbutane are isomers. A fair number of responses
were able to give a standard definition of isomerism, but it was common to see
some excellent answers which did relate to the context achieving full marks.

(ii) Explain why hexane and 2,2-dimethylbutane are isomers.

(2)

__________________ k@ 'SonnexS. o’ W
LB oXorrS.  bnY owt. . et

Nexrnd. ond 2,2 diwaerwladens bottr  av® & Casdond

BN o Rae. bave. \4  Vacgens Par Gy cve ome u’

“ S 4y M"g
2 marks

Generally, the key problem with responses that did not score was the presence
of vague or irrelevant statements. For example, vague references to different
“versions”, “orders” or “structures” was not strong enough to meet “different
structural formulae / arrangements of the atoms". Equally, “same molecular
formula” is insufficiently met by statements that the molecules had the same
general formula or had the same number of carbons (with no reference to
hydrogen).

Onay e Qe Some &Qfmmﬁ of
MeCu bk coiffoent o Shochoes

1 mark

Q2(b)(iii)

Well over half of the learners were able to score at least 1 mark on this question -
this was in the main because 2,2-dimethylbutane was correctly identified as the
isomer with the lowest boiling point. Generally these learners were able to
provide some valid reason to justify their choice (such as it having the shortest

@ Pearson
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chain length) but only the very best learners were able to expand their
justification with reasoning of surface area or intermolecular forces to fully to
achieve all of the marks.

(iii) Identify and justify \'Nhich isomer in Table 1 has the lowest boiling point.
(3)

isomer... % 12 ~ dsnen\@lb}PQne

Justification. [IALS. QS thne . ana( ‘QS" c)r\zu.r\ ter\gfh Ow-*
of otk e iComers nexetere lesS cnergy Ll

: def waoals  bads

3 marks

Responses which started strongly were often let down by reference to the
strength of bonds rather than making clear that it was the strength of the
intermolecular forces or the energy needed to separate molecules that was

important.

lsomer. 24 2 ~ iimféAyL b banA. . :

Justification 2. 2§ A SA0YTELY . CMLTL Lf"{}/

LN 2Tgy L5 NeEC ( _€o h waﬁféfé;-a’ TS
bttt Ehe talbannt. LTINS

2 marks

Where learners opted for an incorrect isomer, this was almost always hexane,
and the reasons for this were inevitably flawed.
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Q3(a)

This question required learners to complete the termination step of the free
radical mechanism for the addition polymerisation of ethene. In spite of the
preceding steps and part of the termination step being shown, this was still a
challenging question for many. Nevertheless, almost half of the learners were
able to score at least 1 mark, even if only a few were able to gain both marks.

I - _ - - .
| RCH,CH,CH.CH,: 1
| Termination + — » RCHACH2LCHzCHzCH2(H2R
|
- } .&C.H}“Q.l:.\..l..?........... B _ - B
2 marks

The most common error for learners to make was to treat the final step as
propagation and introduce a further ethene molecule to the chain. Although this
revealed a misunderstanding of what was required, error carried forward gave
an allowance of 1 mark to learners if they were still able to produce the correct
product in relation to the reactants - however, many learners either did not give
the correct number of carbons or did not show an unpaired electron.

| RCH,CH,CH,CH»
| Termination + RCH 2 CH 2 CH U CHo M,
| CHz = (M2
1 mark

Generally where learners did appreciate that this was a termination step, they
were able to select an appropriate free radical for their equation. However,
achieving the second mark depended heavily upon providing a logical product,
with many giving a formula that was a free radical species, possibly mimicking
the preceding three steps. Additionally, it was not sufficient to simply show the
correct number and type of atom or a “molecular formula” - the correct
connection of atoms also needed to be shown. Common errors in the product
included:

e A miscountin the number of CH, groups

e Showing the R groups at incorrect positions in the chain (eg the same end of the
molecule)

e Giving 2 molecules of the product (ie an unbalanced equation)

e Including a unpaired electron in the product or omitting it from the reactant

@ Pearson
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RCH,CH,CH,CH*
Termination + e ZZ C’% Céc';z/ Cﬁé -
AV'
1 mark
RCH,CH,CH,CH + o
| Termination + —— RCR,CH (R0
L - -
0 marks

Q3(b)(i)
This question asked for the formula of titanium(lV) oxide and could be achieved
in a couple of ways by learners:

e Recall of the formula from class notes or own research of the extraction of
titanium
e Working out the formula from the systematic name

(i) Give the formula of titanium(IV) oxide.

(i} Give the formula of titanium(IV) oxide. T O

1 mark

1 mark

Both recall and worked approaches yielded mixed results as only about 40% of
the cohort were able to provide a valid formula. Incorrect attempts included TiO4
and TiO which showed a misunderstanding (or no knowledge) of naming
conventions.

Some learners provided an equation which involved TiO, - although not
required, this was sometimes an attempt at determining the formula which was
valid in this instance.

@ Pearson
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Again, learners need to be reminded that they must make clear their final answer
as multiple attempts which may include the correct response will not be credited.

Q3(b)(ii)

Again about 40% of the learners recognised and identified the diagram as being
a “complex”. “Free radical” was a commonly selected distractor, most likely as it
had been the focus of Q3(a).

Q3(b)(iii)
Approximately a fifth of the cohort were able to provide a correct interpretation
of the wedge shaped bond in Figure 2.

(iii) State what the wedge shaped bond indicates about the positions of Ti and the
R group in Figure 2.

(1)
K%Toop S AN FXOvmaeof.

1 mark

Although only a simple statement was required, the accuracy of wording was
critical in achieving the mark. Many learners referred to “they” or “it” in their
response and so did not make it clear whether Ti, R or indeed both were being
referred to.

(]
0 marks

Others were simply not able to express the position of R or Ti clearly enough,
often resorting to comments such as “it sticks out”, “further behind”, “face up”,
etc. Some learners spoke specifically about the bond rather than the atoms
which was acceptable if the meaning was clear and correct, but often the
possible nature of the bond was identified instead (eg strong, dative, sigma, the
angle, etc).

e wedge fhaged bondsndicale Yooy ok 1Sk

0 marks
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Q3(b)(iv)

Most learners were unable to provide a creditworthy response to score anything
on this question. This was surprising given that the question made clear that
TiCls was a catalyst and a mark was available for simply stating something about
how a catalyst works, such as offering an alternative route or lowering the
activation energy - approximately 40% of the cohort were able to provide some
credit worthy statement to meet this.

(iv) Explain how the catalyst TiCl, lowers the amount of energy needed for the addition

of CH,=CH, to the R group.
You may refer to Figure 2 and Table 2 to support your answer.
(3)
A IvY erewides an oskesn cAive . Rackiegn .. Towre  Ffhet

ha S o ouwac.. O Shdeation B | T — e

1 mark

Scoring of further marks on this question proved challenging and depended
upon learners then relating their initial point to how the catalyst in this situation
actually worked (ie Figure 2). A few learners were able to explain that the
alternative route or lowering of the activation energy was because the catalyst
weakened the double bond. This reasoning could only be credited if the bond
being weakened was identified as the double (or pi) bond, however. Occasionally,
responses did refer to collisions being easier or being able to happen with less
energy.
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2 marks
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Q4(a)

Over two-thirds of learners were able to provide some comment about the
bonding between the carbon atoms in propene to be able to score, although
some responses were very close to being one word answers rather than
descriptions as the question required.

Describe the bonding shown between the carbon atoms in Figure 3.

Bonding between C, and G

Ongls oond

Bonding between C, and C,

1 mark

The award of 2 or 4 of the 4 marks were the most frequent scores across the
cohort, typically because learners were able to identify either single and double
bonds, sigma and pi bonds or all four within the diagram. General observations
such as that the bonds were covalent or that electrons were being shared were
rare. Occasionally, learners would attempt to describe orbital overlap but
frequently this was very general without reference to the nature or direction of
the overlap.

Bonding between C, and C,

CMahing ik o doyble hands

4 marks
Common reasons that learners would lose marks were:

e stating that only a pi bond rather than a pi and a sigma bond was shown
between the C; and Cs atoms

e identifying the bonding between Ci and C; atoms as pi rather than sigma (or
vice-versa for the C; and C3 atoms)

¢ identifying the bonding between C; and C; atoms as double rather than single (or

@ Pearson
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vice-versa for the C; and Cs atoms)
e not being able to identify the double bond at all

Q4(b)

Well over 85% of learners were able to attribute the larger bond angle at y being
due to the presence of the double bond. Where learners failed to score was
often due to poor expression (eg y is a double bond). Very few were able to
explain exactly how the presence of the double bond enabled this, however.

Explain why bond angle y is greater than bond angle x.
(2)

| | TLMZ Y8 AM H ‘4(2. WLQ_)’ is.Sed M
H_cfk_(ﬁ dable Lok creaile Xo  grealtor back argle

H H H \oexozme I m‘pmbmlmbL%

Figure 4 S ay ol Ja 2 qdtor . ddams MMM&W

bafe . tlms agle. X35 \aade DY WP A
b tder sos xd b Las  pus b bads Cose «
104.5° agle Wows 2 casge 1207 W}’Cw)
W Wy Ko GRABO IS Ay ¥ s ok a
Tesulobrd  Aapd Mloale.

2 marks

In general, knowledge of how bond angles are determined by the number of
electron pairs around a central atom or the concept of electron pair repulsion is
notably absent, and centres are advised to emphasise this within their teaching
of Unit 5 and Unit 1 to better prepare learners.
TR 0on0-. 0X.. ONONL.. N A O DOINE. DO/ AAMNEOD.. A X A SR O
m\gunm’\mmwmewwm ..... NOXD. D ONOVE.......

1 mark

Q4(c)

This multiple choice question asked learners to identify the correct product from
the reaction of propene with bromine. Approximately a third of the learners
were able to identify the correct response, and it was generally a good
discriminator between weak and strong learners. Although learners had 4
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options to choose from, the problem was relatively challenging as the chemistry
of alkenes had to be understood as well as the use of skeletal formulae - greater
practice in both areas should be encouraged as part of preparation of learners.

Q5

This question was attempted by the majority of learners although superficial
answers that simply went through the table line by line stating whether each one
was a similarity or a difference (or without comment at all) were very common
and this approach often yielded 0 marks.

Table 3 shows some key information about the extraction of both elements.

Electrolyte Alumina Brine

Chemical formula ALO, (1) NaCl (aq)

Product at anode Oxygen Chlorine

Product at cathode Aluminium Hydrogen

Other product formed Carbon dioxide Sodium hydroxide
Table 3

Compare the similarities and differences between the extraction of aluminium and the

_ extraction of chlorine by electrolysis.
‘ (6)

Anetla. ddfacne  extraction F AWM. WS S
Lother. Prodhck formigd. .. wlaicla A5, .. cachon. Aoxide

dadsd. v exdvacAr e ef  chloving Xle. .otle.. Product....

0 marks
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However, some responses were able to provide more knowledge than this, such
as alumina being liquid / molten whilst brine was a solution, and gave access to
Level 1. Where the comparison identified similarity as well as difference, a higher
placing in Level 1 was achieved eg products at the anode being gases and
products at the cathode being metal and non-metal.

............ (o = s o M@;meﬁmmamimumummmmm
........ bane. (sodim Chionde ) (cwnlonne. s exomosed e

for _ .
m AR ENE L e omChion. . R QMO IDMINN. . e NI
dq\om\ﬁ\M

b e olleoted ac the.  cabnede | Lorer

LOP onlonne. ,...on\onne.. 1S WectEd. . Ok BN QNGRS

2 marks

Level 2 answers started to bring in details about the processes involved in the
two electrolysis methods, such as problems / uses of the waste product,
temperature and energy requirements, recognition of the ions involved, etc.
Responses that offered a clear description for both methods scored well but
could be flawed or did not develop the reasoning any further. Responses at this
level often did not relate this information back to a comparison and so limited
the marks awarded. It was also relatively common to see answers which either
dwelled too deeply on one aspect (ie the use of the membrane in the electrolysis
of brine) or were not directly relevant (ie the extraction of alumina from bauxite).
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4 marks
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Level 3

responses were characterised by comparisons between the two

processes but also showed a sustained line of reasoning and understanding. This
was often best demonstrated with ideas such as the movement and discharge of
ions at the electrodes as links between the substances produced at the
electrodes with the underlying chemistry could be made and compared. The best

answers

then showed a clear understanding of the process of electrolysis or

chemistry involved and used knowledge of this to compare the similarities and
differences of both processes in detail.
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Summary

Based upon performance within this paper, learners should:

e Be familiar with the properties and uses of substances referred to within section
A1 of the Essential Content (eg calcium hydroxide, chlorine, alumina, etc)

e Practice writing techniques for different types of mechanism and of formulae

e Be able to recognise transition metal complexes and describe the bonding and
conventions used (such as wedge-shaped bonds)

e Practice questions of 3 or more marks that test understanding and develop
reasoning skills. They should try to structure their response to give a clear
identification, explanation and further expansion (eg boiling point of an isomer,
how a catalyst works).

e Understand that the command verb “compare” requires clear identification of at
least one similarity and one difference. However, in the context of an extended
response (level based) question, learners need to make several points and be
prepared to explore these further in order to achieve maximum marks available.

e Be familiar with molecular shapes and bond angles relevant to organic
compounds, and give the reasons for these, such as number of electron pairs and
repulsion. Please see the Additional Guidance document for further details:
(https://qualifications.pearson.com/en/qualifications/btec-nationals/applied-
science-2016.coursematerials.html#filterQuery=category:Pearson-
UK:Category%?2FExternal-assessments&filterQuery=category:Pearson-
UK:Document-Type%?2FContent-support)
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Individual Questions

Physics

Q1 was based on parts of section C2 ‘Materials in domestic and industrial applications’
of the specification. The question was about the ideas of stress and strain and the
concepts of elastic limit and fatigue.

Q1a asked learners to define stress, many learners selected answer C rather than the
correct answer D for this multiple choice question. This appears to indicate that
learners knew that force and area were associated with stress, but had not
understood that it was force divided by area, rather than force multiplied by area.
Q1b was a calculation using a given equation, most learners were able to successfully
evaluate the answer, gaining full marks. A significant number did not appear to see
that the stem of the question gave the change in length of the spring (0.008m) and
proceeded to work out a change in length from the numbers given themselves, this
resulted in a compensatory mark being awarded, however it did clearly indicate that
learners in the heat of the examination sometimes fail to read carefully enough the
question and take note of the information provided.

Q1crequired learners to place an X onto a pre-drawn line to show the elastic limit.
Many learners gained the mark, however some did not simply because the X drawn
was so large, or thickly drawn that it made it difficult to decide where it was supposed
to be. The expectation in this question was that learners drew a small x on the line at
the point where the line stopped being straight.

Q1d most learners failed to score this mark. Some learners thought that fatigue was
defined by B or D. Approximately 45% of learners gave the correct answer A.

Q2 covers aspects of section C3 of the specification ‘Fluids in motion'. It covered areas
such as factors affecting viscosity, fluid flow and pressure, and the properties of one
type of non-Newtonian fluid.

Q2ai frequently gave the wrong response. The factor that affects viscosity of a fluid it
the temperature of the fluid. Answer C was the expected response. Just over 25% of
the cohort got this multiple choice question correct.

Q2aii asked learners to complete three sentences by adding the missing words. This
question did discriminate well between Pass and Merit learners in particular. Pass
learners generally correctly gave the last sentence by adding the number 2’ in the
blank line. Merit learners were also able to score a second mark for getting the middle
sentence correct by adding the word, ‘same’ or ‘constant’ to the blank line. Nearly 50%
of learners scored one mark, 30% scored 2 marks but less than 4% scored 3 marks. In
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many cases the first sentence was not attempted or repeated the answer for the
second sentence.

Q2aiii nearly two thirds of learners did not score a mark for this question. Those that
did tended to gain the mark for writing that the flow rate or velocity of the water
increases. The effect on pressure was not well understood, less than 10% were aware
that the increase in water speed, reduced the pressure of the water as the pipe
narrowed. Most wrote that the pressure increased and left it at that without making
any comment about the speed of the water. This is a common misconception, as the
correct relationship is counterintuitive. There are some areas of the course where
simple classroom experiments can be used to show these effects, it could be a simple
as holding up two pieces of paper close together and blowing air between them. The
effect is to make the pieces of paper to move inward. This gives an opportunity to
then discuss why this happens in terms of the theory for the topic.

Q2b is the second example of a question set on a non-Newtonian fluid. In a previous
examination the question centred on tomato ketchup stuck in a bottle and the use of
a quick impact to make it less viscous , and so run out of the bottle. Many learners
had learnt this and tried to apply the idea to the situation presented in this paper,
however it is the opposite of the situation. Learners were expected to explain why
jumping rapidly on this fluid made it more resistive to force. Very few learners were
able to do this. Over 70% did not score a mark. Those that did score a mark, generally
wrote that the viscosity became greater, a very few linked that to the force being
applied suddenly to make the viscosity change for the second mark. It was very rare
to see the last marking point which needed learners to state what the effect was on
the Oobleck in terms of resisting impact. The topic of non-Newtonian fluids is one
area of the specification where learners may have had little prior experience from
other courses. Centres need to consider providing examples of a range of fluids that
change their properties under a range of different physical changes. Centres should
look at practical activities that could be used to exemplify these changes.

Q3 covered aspects of section C1 of the specification Thermal physics in domestic and
industrial applications’. The question covered the equation of the first law of
thermodynamics, the idea of an isothermal expansion, kinetic theory and from the
additional guidance document a calculation based on the ideal gas equation. Learners
find these ideas conceptually difficult and performance in the paper on these topics
was poor.

Q3ai was designed to be a straightforward introduction to the question. The answer
expected the phrase ‘energy supplied’ or equivalents identified in the mark scheme.
‘Energy’ alone is not sufficient as all the terms in the equation are energy terms of
one form or another. The learner was expected to identify this particular energy term,
as that needed or supplied or input into the system. Nearly every learner identified
the term as energy, however less than 10% could correctly identify the term as energy
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supplied or equivalent. It appeared that learners may have not understood the
difference.

Q3aii this question was about an isothermal expansion of a gas. Learners were
expected to be aware that when a gas expands it does work, so cools. If the expansion
is slow, then there is time for helium particles to gain energy from the surroundings
so there is no change in temperature. Many learners answered this question in terms
of what the balloon did to the gas. Some learners wrote general answers indicating a
knowledge of the behaviour of particles, but did not answer the question set. The two
marks were awarded for identifying a need for time for energy to transfer and then
stating why, i.e., to give an isothermal expansion. A very small number of learners
were able to gain a mark for this, and even fewer gained both marks. The common
reason for awarding one mark was for identifying the need for an isothermal
expansion.

Q3bi was a very well answered question. Learners clearly are aware that heating a gas
increases the kinetic energy of the gas. Over 90% of learners scored this mark.

Q3bii was a calculation based on the combined gas law formula in the additional
guidance document. Learners with strong skills in algebra did well and scored the full
three marks available. The correct answer was scored by third of the learners. In a
number of cases learners were not able to convert standard form correctly and so
generated a wrong answer for the new pressure, that was a power of ten error, this
was awarded 2 marks. Learners that scored 2/3 marks were able to do the necessary
algebra. Some learners were able to substitute correctly into the given equation or
show what half of the equation would evaluate to (106) and so gain a mark. This
allowed around 30% of learners to score a mark from the question. It appears many
learners were unfamiliar with manipulating a pair of three term equations used in the
guestion and did not know how to start. Learners need to be given practice in
working with this equation and using it to find any one of a pressure, a volume or a
temperature. Some learners did put the volume into both sides of the equation but
did not notice that these values cancelled out. There still remain a significant number
of learners that wrongly rearrange equations.

Q4 was from section C1 of the specification and dealt with heat engines and a
calculation on maximum theoretical efficiency. In previous series, both these topics
did not generate good answers from learners. It was pleasing to see learners showing
good knowledge and understanding and application of the ideas in this question.

Q4a asked learners to describe pressure changes in car engine cylinder, based on
information given in the form of a graph. Engine cycles had been asked about in
previous series, with varying degrees of success, in this paper the question was more
focused on the one idea of pressure. Learners were generally able to identify what
was happening to the pressure in the cylinder in sections F and H. More able learners
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were able to describe what was happening in all parts of the cycle. In most cases
learners did not identify that there was a rapid increase in pressure in part G. Over
75% of learners scored at least 1 mark, with just over 10% scoring 4 marks. Some
learners misunderstood the question and tried to explain what was happening in
each part of the cycle in terms of the use of fuel or energy conversion. Other learners
considered the volume and not the pressure. Centres would do well to ensure that
learners understand the command word being used and keep the answer to point.
Many wasted a good deal of time offering correct ideas but irrelevant to the question.
Q4b was a calculation using a given formula. Similar calculations have been set in the
past with little success because learners seemed to lack the skill in algebra to deal
with the 1- part of the equation. It was pleasing to see more successful use of this
equation in this series, with more learners being able to manipulate the formula to
find the answer. There still remain a significant number of learners who struggle with
this kind of formula. Most learners were able to score at last 1 mark from this
calculation, with nearly a quarter gaining full marks. Where learners failed to score it
was generally because they forgot to consider the 1- term altogether or found
difficulty in manipulating the equation.

Q5 The final question on the paper considered the ideas of specific heat capacity and
specific latent heat. The question also considered solids, liquids and gases and
melting and boiling in a liquid and some ideas on energy transfer. The ideas have
been considered in previous papers, in this series, learners seemed better prepared
to consider the behaviour of solids liquids and gases at the molecular level.

Q5ai was a 4 mark calculation, where the learner had to select the equation from the
given list at the end of the paper. Learners had to find a value of the output water
temperature from a shower. Most learners were able to access at least one mark.
Many that could not get started with the calculation, could quote the formula to be
used. The result was nearly 33% of learners scored a mark on this question. Those
that could substitute into the equation generally scored three marks for the
evaluation of the temperature rise of 14.9K. This was not the final answer, the
question asked for the temperature of the water leaving the shower, not the
temperature rise, so the final mark was for either adding 14.9 to 289K or giving an
answer of 304K. 16% of learners were able to do this. In some cases, learners were
not clear as to the difference between the temperature difference of the water and
the final water temperature. Some thought them to be the same. As in the previous
calculations, a lack of algebra meant that some learners were disadvantaged. The
same is true for this calculation as the others, learners need practice in substitution
and rearrangement of terms in equations as part of their preparation for the
examination.

Q5aii was a follow on question asking why the temperature of the water was different
to that calculated. The question was careful to use the word ‘different’. For a full
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answer the learner needed to identify that the water temperature would be lower and
that this was due to energy being transferred to the surroundings, the pipes etc. .A
little under 50% of learners were able to identify that energy is lost to the
surroundings, but rather fewer went on to give the effect of that in terms of a lower
water temperature. Learners need practice in answering questions such as this where
they have to come to a decision and then support it in an answer. There were some
learners who had misconceptions relating to the topic, that thought that the
temperature would rise as heat energy is transferred from the surroundings to the
water in the shower.

Q5b was the final 6 mark levelled question on the paper. The question was related to
a graph that displayed information about the melting of an ice cube right through to
the water from the ice cube being boiled to steam. Learners were specifically asked to
compare the similarities and differences in terms of two molecular properties.
Learners generally did well and were able to access at least one or two marks,
stronger learners were able to show a good level of response and scored higher
marks. The correct understanding of the command word was key to gaining a good
mark in this question. There was an indication as to what was expected in the answer
and scaffolding did identify similarities and differences were being looked for. Many
learners focused on the differences and gave no similarities, other learners made no
comparisons at the molecular level and compared regions of the graph in terms of
shape, both this limited the level of achievement. A good answer gaining a top band
mark required learners to give both similarities and differences between the
water/ice/steam in terms of energy and intermolecular forces in different parts of the
graph, about 15% of learners were able to gain a level 3 distinction mark for their
answers. Many learners were able to identify differences, but not add much more, this
gave Level 2 or Level 1 answers with the relevant marks awarded.
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Summary

e Learners need to be given practice in substituting and rearranging values
into equations, so that they can develop the skills needed to answer the
calculations in this paper.

e Learners should have the opportunity to practice answers to questions
with a variety of command words. They should also have the opportunity
to learn the meanings of command words. This is particularly the case in
questions using commands like compare.

e Learners need to learn the basic definitions of words such as fatigue, and
the units associated with quantities such as stress. so that they can recall
their meanings and identify their units.

e Learners should be given opportunities to practice answers where a letter
needs to be added to a graph to ensure that the examiner is clear as to
where the symbol is being place and is confident that this is accurate.

e When answering an explain type question, learners need to make sure that
they give a justification to a statement made. In many cases marks were
lost in these questions as there was no justification.

e Centers should be aware that additional guidance on the content that is
tested is to be found for this unit on the BTEC L3 Applied Science website
via this link.https://qualifications.pearson.com/en/qualifications/btec-

nationals/applied-science-2016.coursematerials.html#filterQuery=Pearson-
UK:Category%2FExternal-assessments
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