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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 (31627H)

Level 3
N P M D

Grade Unclassified

Boundary Mark 0 14 29 51 74
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Introduction

Organ and Systems (Biology)

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 fifth series of the new specification. It was the second 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 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
guestions 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.

Properties and Uses of Substances (Chemistry)

This is the fourth 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: recalling / identifying the properties of titanium for a specified use; the
extraction of titanium and comparison of production methods (A1)

e Question 2: identifying alkanes from nomenclature; combustion of alkanes (A2);
exothermic processes; calculation of internal energy change (A3)

e Question 3: understanding standard enthalpy change of formation and use of
these in calculation (A3); completion of an electrophilic addition mechanism for
sulfuric acid with an alkene (A2); completing an equation for neutralisation using
calcium hydroxide (A1)
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Question 4: recall and use of the general formula of an alkene; understanding /
identifying bond lengths and bond angles; recalling stages of hybridisation (A2)
Question 5: knowledge and understanding of the extraction and purification of
alumina (A1)

Introduction to the Overall Performance of the Unit

Organs and Systems (Biology)

Many learners were well prepared, by their centres, 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, offered explanations
when they had been asked for a description and vice versa. This type of
confusion was seen particularly in responses to questions 1bi and 1bii. In
one case, question 2 ¢, the majority of learners did not read the question
carefully enough and did not, therefore, answer appropriately.

Some of the responses to very straightforward questions, such as naming
a structure shown on a diagram, were disappointing; for example a
surprising number of learners misidentified the trachea as the
oesophagus. Many candidates are not able to calculate percentage change
(question 4 d ii) and, whilst many could correctly interpret information
shown on a graph (question 1 bi), it is clear that some learners need more
practice at this particular skill.

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


https://qualifications.pearson.com/en/qualifications/btec-firsts.html
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Properties and Uses of Substances (Chemistry)

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

Areas where candidates performed well were:

e Interpretation of images and diagrams - this was mainly where images such as
hip implants (Question 1) or benzene structures (Question 4) were presented and
learners were able to identify a use or quality

e Question 2 - this was mainly targeted at pass level and learners were able to
show that they could identify an organic compound from its name or a reaction
type from the description, or explain an exothermic process

e C(Calculations - candidates were generally able to rearrange and substitute
equations or energy cycle values to solve problems (Questions 2 and 3)

Areas where candidates did not perform as well were:

e Completion of mechanisms and equations - Question 3(c) and (d)

e Expanding upon identification points to give a sustained line of reasoning -
Question 4 (a) and (b)

e Recall of specific details in extraction of substances - Question 1 and 5

e Recall of specific details in hybridisation - 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)

Thermal Physics, Materials and Fluids (Physics)

Learners were able to access most parts of this paper and show achievement in
the various topics tested.

Calculations were better answered in this paper compared to previous series
which is encouraging. Many learners appear more confident in rearranging
equations and substituting values into equations. However, there were still a
number of learners that found rearranging equations very difficult. Learners
continue to struggle with converting units. One of the key mathematical skills at
this level is the ability to ensure that all quantities are in the correct unit for a
calculation. In many cases a mark was lost for what was a ‘power of ten error’
(POT) in a calculation.
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Most of the command words used in the paper were familiar to the learners,
however, there still remains the issue with explain type questions, where learners
fail to score full marks because of not giving both parts of an answer. In an
explain question the learner needs to make an identification of a point and then
give reasoning. The mark scheme for explain questions makes clear the
requirements. In many cases the identification is made and then nothing else is
written. It should be noted that marks for such questions are awarded as linked
pairs, which the mark scheme also makes clear. It would greatly aid learners if
centers spent time prior to the examination in explaining how to answer such
questions.

One question asked learners to describe a process, (Q3c), in many cases learners
did not produce a description in a logical order. Learners need to be clear before
writing the order of events so that they make sense.

The paper identified some common misconceptions relating to air flow over
wings, the process of condensation and heat pumps.
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Individual Questions
Organs and Systems (Biology)

Question 1a

For this question learners were required to recall the functions of ureters and
the bladder. Many gave correct responses that the ureters carry urine from
kidneys to bladder but some lost the mark by giving vague references to waste or
by not specifying where the urine was being carried from and to; some
attempted to give the information but were incorrect. Some stated that the urine
went from bladder to kidney or from kidney to anus. Some learners thought the
ureters carried blood. Many correctly stated that the bladder stores urine, or
that the urine passes form bladder to urethra/out of the body but many
confused the functions of the bladder with that of the kidneys and talked about
filtration occurring in the bladder. About one third of learners gained one mark
here and a similar number gained both marks. About one third gained no
marks.

This response gained 2 marks.

1 (a) Complete Table 1 to show the functions of the ureters and bladder.
(2]

Renal arteries | Carries blood to the kidneys

A ——

Renal veins Carries blood away from the kidneys

'I.-l'-"lﬂ.r-l-nﬂm il

Ureters Trontpar He Grim ;mw-t froea e \goddass Gadde
Bladder Hads  Grme  waw) veudy Yo calesSe.
Table 1

Although, in the response for the function of the ureters, the learner mentions
waste, which alone would not have been credited as it is too vague, they have
also referred to urine, so the response is worthy.

@ Pearson
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This response gained one mark

1 (a) Complete Table 1 to show the functions of the ureters and bladder.
(2)

Renal arteries | Carries blood to the kidneys

m!
1.t

Renal veins Carries blood away from the kidneys

Ureters Wi %o Whe Wi made .
e s ts dewe W e s 25

Table 1

The learner has correctly stated the function of the bladder.

This response gained no marks

(a) Complete Table 1 to show the functions of the ureters and bladder.
(2)

Renal arteries | Carries blood to the kidneys

Renal veins Carries blood away from the kidneys

Ureters % the unne owt

Bladder (s the g/

The learner appears to have confused the two structures but had they put their
responses in the appropriate boxes in the table they would have been too vague
to be credited. There is no indication of where the urine goes when let out, or to
where the urine is being carried.

@ Pearson
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This response gained no marks

Renal arteries | Carries blood to the kidneys

Renal veins Carries blood away from the kidneys

Secfoo.," >
Ureters Sb(ﬁ* l (¢ (e) (AQeA
Bladder Sfucey e

Had the learner said ‘stores urine’ instead of ‘stores urea’ for the function of the
bladder, they would have gained one mark. However urea and urine are not the
same.

Question 1bi

In this question learners were presented with a graph showing the rate of urine
production, over a two-hour period, after drinking 1 litre of water. One line
showed the results when no ADH was given and the other line showed the
results with ADH injected. For 1 b ithey were asked to describe the changes in
rate of urine production when no ADH was injected, over the two hour period.

Good responses accurately described the trends shown, such as a slow increase
for the first 15 minutes followed by a steep increase until it peaked at 16 ml
minute at 45 minutes, followed by a steady decrease to 2 ml minute™ by 120
minutes (or the end of the two hour period). Such a response showed that the
learner could accurately describe the trend seen on the correct line of the graph.
Unfortunately some learners looked at the wrong line on the graph and
described what happened when ADH was injected, thereby forfeiting the marks.

10
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Weaker responses just indicated that the rate of urine production increased
(until 45 minutes) and then went down. This gained one mark.

Many learners indicated when the urine production peaked and gained a mark if
they gave data quotes of both time and volume. Many of these also gained a
mark for describing either the decrease or increase correctly.

A few learners misinterpreted the command word and tried to explain why the

rate of urine production was changing but such responses gained no marks as
they were not answering the question.

This response gains three marks.

(i) Describe the changes in the rate of urine production, when no ADH is injected,
from 0 to 120 minutes.

(3)
A+ © Ine voiume

WM VviE °1 unne |
MWW% 'S Orovnd © .4 mi/mn’ and Hts ax

- WAL ) “made’
the minviti nentagts 40 HEminyles e voiume Kiopd A6 ' S Yo Ay e .

Af;u the Pu. haf been Nasdng g e votvMe of yrine odewnesses down e
Vvt narvie™ b 12A0DmiInvEeSs: The vOlume oh wine. 15 N0} Cefrigs VM

Pasiony Li! Lheanes }V"“ Q.+ 12 ""\WH-"‘,L‘-\ a. Sovea) Amounk,

It has clearly and concisely described the increase, the peak and the decrease
with reference to both times and volumes of urine produced.
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This response gained two marks

(i) Describe the changes in the rate of urine production, when no ADH is injected,
from 0 to 120 minutes.
(Vo) &
. raxa of wnne.poodcnon AMuones om0 - 45 muukd.
When no AOH. 0 (hiected  Nwques, hfcmw 462119 Ay
& oty ob W prducnorl e e 73 Shous rou ||
AL Uousme . regohos o fos @ 16w\ manu® S Hon

The response shows that the volume peaked at 45/46 minutes at 16 ml minute™
and then describes the decrease over a specified period of time.

This response gained one mark

AS  ERe NOLUME O uned (TAL mande)  \acrones
AR AN D QoAU Lratik T
LEALAANPRGOLA,. OB Gins bu\(bﬁk‘»ﬁB HOueARy
Whan . W& realhw 42 Q&M AR 7 9

NICOLUONRL C\ u A

The response described the general trend of increasing and then decreasing.
There was an attempt at data quotes, but just one reference to time was not
enough to gain a second mark.
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This response gained no marks

When no ADH s nyecked  loss wakee is
reaosorbed ke Hhe - boduy MEONUNS ik
Would. preduce  Move  wnig  Ban o ADY
WOS  pegsenk: TThe  uwng would  be  more
duuke ond Bnoe wowd be a Wk more Of

¢ 05 shown 1n the graeh. Bokh dmuk the
S0ne ool o waor® buk whan ADWH S

resent (035 whne yuas prodiced 63 Ik woud
nowe bean absorbed a0 ¢he body unlike dhg,
e o AQH injedked .

The response was offering an explanation of why something was happening -
the difference between the two lines on the graph, rather than a description of
what is happening for one condition.

Question 1bii

In this question learners were asked for an explanation; they were asked to
explain the effect of ADH on the rate of urine production. As with most 2 mark
guestions asking for an explanation, one mark is for identifying the effect and
the other mark is for the explanation - the reason why or how the effect
happens.

Good responses indicated that the rate of urine production decreased (the
identification mark) because (the expansion mark) more water was reabsorbed
into the blood (in the nephron/kidneys) and some very good responses detailed
how this increase in reabsorption of water in the collecting duct was brought
about by ADH causing more aquaporins to be inserted into the cell membranes
of cells making up the walls of the collecting duct. It was very encouraging to see
that level of understanding of the action of ADH. At this level merely saying that
more water is reabsorbed into the body is not enough detail; learners should
indicate that the water is reabsorbed into the blood or that it is absorbed from
the kidney tubules.

13
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This response gained 2 marks

(ii) Explain the effect of ADH on the rate of urine production.
(2)

ADH lowers the rate oé Wring produced It
pens up pa S N e Colleohn duct for

uoder 1 be e adsarbed. ADH Canfm/s

the ra{e urt h&ma’acﬁm. Urine 13 more.

ConCernlroul 10 1\l uree.

The response gained one mark for stating that the rate of urine production is
lowered and another mark for identifying that it is because water is reabsorbed
from the collecting duct. We ignore the use of adsorbed instead of absorbed

This response gained one mark

(i) Explain the effect of ADH on the rate of urine production.
(2)

ADH  slows  daes. . uve  produden a5 4f
W3S Ele. ol bak ol G txw.&j by
CloneS\S

The mark gained is for identifying that urine production is slowed but the
reference to water being reabsorbed back into the body is not enough for the

second mark. Had the learner said that it was reabsorbed into the blood (by
osmosis) they would have gained the second mark.

14
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This response gained no marks.

ADHInCrealts K volvme  of  yrint
O [yt W2 S A ftlﬁh‘-’*{,\u\ Chof 1 fﬁrr'ﬂyj
o f bt \Lomins) .

The learner appears to have looked at the wrong line on the graph

Question 1c

In this question learners were given some vital information in the stem, namely
that the renal vein contains less oxygen than the renal artery. They were asked
to state two other ways in which the blood in the renal vein is different from
that of the renal artery. It seems that many learners misinterpreted this as being
asked to describe any two differences between the blood in the renal vain and
blood in the renal artery and they repeated the information in the stem of the
question, which gained no marks. Some learners described differences between
the structures of arteries and veins and some referred to the direction of blood
flow in the two vessels. This question was quite challenging but it was expected
that more learners would recognise that the blood in the renal vain would
contain more carbon dioxide (picked up form respiring cells in the kidney) and
less urea (as that had been filtered out by the nephrons). Many learners were
not applying their knowledge of what happens in the kidney to answer this
question and were merely trotting out differences between arteries and veins.
More able learners also correctly indicated that the renal vein blood would
contain fewer salts/ions, less water (as these would have been filtered and added
to urine) and less glucose (as some would have been used for respiration in
kidney cells) and be under less pressure.

15



L3 Lead Examiner Report 1901 (INSERT TITLE HERE)

This response gained two marks
{c) The blood in the renal vein contains less oxygen than the blood in the renal artery.

State two other ways that the blood in the renal vein is different from the blood
in the renal artery.

(2)
1 Thi beood in the Mool Van will (0ndain less Nuirents , fuch o Glwese then the
heaal (it
2 The bleed 1n -the renal VBin i Ok A pauch lowser presurt than th blood
the renal. anteny.

The response correctly identified two differences. Had the learner simply
referred to nutrients in the first line, they would not have gained that mark as the
term ‘nutrients’ is too vague. However they qualified this term with “such as
glucose’ and gained the mark.

This response gained two marks

=~y

1 The blsed un the venad  ven 1S unole L
preSUre. K tha bloocl u the verk aviery
2. Doad i he ol owmtery, 8 merL cancen poted yuukh
lry, OS (K bamels b GMCLLK}’&) foaoky Calls
One mark was awarded for the reference to less pressure and the other mark
was for saying that the blood in the renal artery has more ions, which is the

converse of saying that blood in the renal vein has fewer ions. The phrase about
travelling to body cells was ignored as it is irrelevant.

This response gained one mark

16
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State two other ways that the blood in the renal vein is different from the blood

in the renal an:?h i :F'f_-ur: G o
r'l.rq[. - MJ"
1 Lims) baer Lay  J0 St
b3 . .
2 red  odlbey b e waPe AT

The mark awarded was for saying that the renal artery contains more water
(than the renal vein). This is the converse to saying that the renal vein contains
less water (than the renal artery). Reverse arguments are always accepted as
long as it is clear to what the learner is referring. Had the learner simply said ‘It
contains more water’ then they would not have gained the mark as the word ‘it" is
always assumed to refer to the subject of the question stem which, in this case, is
the renal vein.

This response gained no marks.
(2)

. Renad Veind afe CofSuinQ  de OXuoenated glood
out OC the 600' QQ &

s The @nal \eind Wil be cayna tle RoduetS

R b5k bed b\u\ the Vﬁo’nz,u\go N

The first point (ignoring the incorrect fact that veins carry blood out of the body)
repeated the stem of the question and the second, whilst indicating an attempt
to think about how blood is altered as it flows through kidney tubules, was too
vague

Question 2a

Question 2 was all about surface area to volume ratio and movement of
substances into and out of cells, section B4 of the specification.

In the first part learners were given data and asked to calculate the SA/V ratio of
a columnar cell. All they had to do here was divide 1032 by 1440 and just over
90% of them did this correctly. They could express their answer as 0.716 or

@ Pearson
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round it to 0.72 or 0.7. They could put their answer in the space in the table if
they did not wish to use the space provided. A few learners got the division
upside down and divided volume by surface area. Some did the sum both ways
and left the examiner to choose but this approach does not gain any marks.

This response gained 2 marks

1440

0-7) 10.2

Table 2

The learner has carried out the calculation correctly, rounded to one decimal
place and given their answer in the table.

This response gained one mark.
Show your working.

e
los2 . 1tuy
e e
41 e
’ sav=_43% 3

5

The learner has correctly stated that the ratio is 1032:1440, which is equivalent to
1032/1440, but has then got the division upside down and one part is a factor of
20 out.

18
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This response gained no marks

Show your working.

sav=_| B34

The learner has multiplied the SA/V ratio of the squamous cell by the volume of
the squamous cell.

Question 2b

This question tried to get learners to apply their understanding of the concept of
SA/V ratio to a situation in the body. The command word was ‘explain’ so we
expected them to identify, from data in Table 2, that the squamous cells have a
large(er) SA/V ratio and to expand the idea to indicate that therefore there is
more membrane compared to cell contents for substances to pass through. Or
that it is a short distance for substances to pass from the membrane to all parts
of the cell or to the other side of the cell. Many of them gained the first mark
and many gave the second idea by referring to a short pathway or a sort
diffusion distance or that diffusion would be faster. This was credited although
diffusion does not play a part in ultrafiltration in the glomerulus. However a
significant few merely repeated the question and stated that the blood would be
filtered more efficiently; this did not gain the second mark.

19
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This response gained both marks
@Tbe walls of a glomerulus in a kldnegﬁ‘\,ephron consist of squamous epithelial cells.

wmesmwthesecdlsbtheth -
W X0 <ox0 Yeing V6! B0, Mea\owrge,
Guckoce ox€a aWON ifusion ©f Occule o
yake. Qule £ally/offiendy cnd Yhe VEREF
NOwane. dllon £i\Vios 10 0as” downirne. deCendina tbilk

wory Fwedadon.

The learner gained a mark for reference to a larger surface area and a mark for
reference to faster diffusion

This response gained one mark
The  Sel/V_ (abtien ob luse Calls  halp ko

Crtkec  Liood Qf-l—n‘ca'of\':;) S bk S
t volumd { abvin

a ledadl Sslte@ ala it wWill allow
MO(R

twenrn ko  piLkel blood _ @ELicie1%y  fLlom

W ~5 Lo Va0 ¥ R R ¥ o~ Ak NeaAard uana . -

The learner gained a mark for referring to a larger surface area to volume ratio
but the rest merely repeats the question

This response gained no marks

W hews them Lwrer booa eblicently By
oo \nNg T atnQutt  of YA loock oo Needls
o Qivtred wdhalT  gowng - UnAer  ©ressure

20
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The learner has merely repeated what is in the question.

Question 2c

This question was designed to test learners’ understanding of some aspects of
active transport and endocytosis. They should know that endocytosis is a form
of bulk transport that takes substances into cells; it does not use protein carriers
in the membrane, as the substances passing into cells is too large to pass
through the membrane; instead it is enclosed in vesicles caused by invagination
of the cell surface membrane. This is an active process that therefore involves
(hydrolysis of) ATP. Some learners appeared to be guessing and demonstrated
very little understanding but many correctly gave the direction of movement as
into the cell. Unfortunately some learners did not appreciate that to say ‘in the
cell or ‘within the cell’ has a different meaning to ‘into the cell’ and these
responses were not credited. Many learners thought that carrier proteins in the
membrane were involved and a significant number thought that ATP was not
involved. This section (section B.4) of the specification is smaller in content that
the other three sections but it contains valuable underpinning knowledge and
concepts and will always be tested in the examination.

This response gained three marks

21
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(c) Complete Table 3 to show the differences and similarities befween active
transport and endocytosis. Active transport has been completed for you.

(3)

out of or into the cell

wO

yes Nes

Table 3

All three responses are correct.

This response gained one mark

out of or into the cell

yes

-1

Table 3

The learner correctly identified the direction of movement. Had the learner
crossed out yes in the last row and not written anything in its place, they would

have gained that mark. As it is, their second response was marked and, as it was
incorrect, did not gain a mark.

This response gained no marks.

@ Pearson
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out of or into the cell r Out Of CeL

yes %U
yes N O

Table 3

All three responses are incorrect.

Learners need to be aware than ‘endo’ means into and ‘exo’, as in ‘exit’, means
‘out of’

Question 3ai

Question 3 was all about the lungs and associated structures and their
involvement in ventilation (section B.2 of the specification). Learners were
shown a diagram of the lungs and associated structures to help jog their
memories.

3ai asked them to name structure X - a tube leading to the lungs. Most gave the
correct name, trachea, but disappointingly there were a number of other names
offered, such as oesophagus, bronchi, sternum, spleen, pharynx, thoracic cage,
air goes in and out, airways and windpipe. Airways and windpipe are not
incorrect terms but too vague to be credited at level 3, where we expect learners
to know the names of certain structures in the body. We accept phonetic
spellings but, as always, if the word is misspelt in such a way that it becomes the
term for another structure, such as tracheid or tracheole, then it is not credited.

Question 3aii

This was a multiple choice question about the function of pleural fluid. Many
learners knew that the function of the pleural fluid is to reduce friction. However
some thought it was to remove pathogens (perhaps they are confusing it with
mucus) and some confused it with surfactant and gave the response ‘to prevent
the alveoli collapsing'.
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Question 3b

This was a straightforward one-mark question asking learners to name the
muscles that caused the rib cage to move during breathing. About half of
learners correctly named the intercostal muscles and some qualified with
internal or external. Neither of those qualifications was required but neither
detracted from the answer. However learners who gave a list, such as
‘diaphragm and intercostal’ lost the mark. However those that gave a list with a
neutral addition, such as ‘large muscles, intercostal’ were credited. Some
learners incorrectly gave ‘diaphragm’ as their answer. Others offered ‘cardiac
muscle’ and ‘cartilage muscle’ as their responses.

Question 3c

This question asked learners to explain how the movements of the rib cage and
diaphragm enable a person to inhale. Most knew that the ribs move up and out
and that the diaphragm moves down and that these increase the volume of the
thoracic (or chest) cavity, hence lowering the pressure and causing air to enter
down the pressure gradient. Many also correctly referred to the lungs expanding.
Some learners described the movements associated with exhaling and some
incorrectly thought that increasing the volume also increased the pressure.

This response gained four marks

(c) Explain how the movements of the rib cage and diaphragm enable a person to inhale.
(4)

The  dinghran confrects K oliows  the
IW\D.S ko exprd  Cuen Arﬁb/ = Lo
Hu dlh ?L:-)M Conkec CES. s the /b (tjc,
(M oves Ow twerds \9o‘v7" b B lonmg:.. fave Spocd
Dve Rk Hes, & person Con /ahale . Cen
d&sz .btccwj:. bfqu'r cxM@ Jon s S Lv(
(oom b do .

The learner has correctly stated that the diaphragm contracts and the rib cage
moves outwards. ‘Giving the lungs more space’ is equivalent to increasing the
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volume in the chest cavity and was credited with a mark. The reference to the
expanding lungs also gained a mark.

This response gained three marks

(c) Explain how the mavements.of the rib cage and digphragm enable a person to inhale.
(4)
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L (Total for Question 3 = 7 marks)
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The learner gained a mark for saying that the rib cage moves up and out, one for
saying the diaphragm moves downwards and one for the reference to expanded
lungs. Had the learner, on the second line, stated that the intercostal muscles

contracted, they would have achieved another mark, giving them full marks. The

learner has sensibly underlined key parts of the question so that they focus on
what is required in the response.
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This response gained two marks.
Wi i Varseon Y {':m;inj +"'-"'-'v-_-} ‘mg'rﬁ
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The learner has incorrectly stated that the diaphragm arches but they have then
said that the rib cage expands (1) and this allows more room; coupled with their
earlier remark about increasing volume, that reference to increasing room has
also gained a mark.

This response gained one mark
e

b undpiah an e Lﬁu@.-una&m .00 Lmh'i. & gon - F AONE
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The learner has correctly stated that the rib cage moves outwards.

Question 4a
Question 4 was about the cardiovascular system, section B.1 of the specification.

Learners were asked to identify the septum as shown on a diagram of a
longitudinal section through a heart. 57% of learners correctly identified the
structure and phonetic spelling was allowed, although ‘sepsis’ was not credited
as it has another, specific meaning. Incorrect responses included captivia, semi
lunar valve, cavity wall, pulmonary arteries and system.
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Question 4b

This was a multiple choice question asking learners to correctly identify the types
of blood in four blood vessels. Most chose the option that described the aorta
and pulmonary veins as containing oxygenated blood and the venae cavae and
pulmonary arteries as containing deoxygenated blood. However, a significant
few incorrectly chose the option that said the pulmonary arteries carry
oxygenated blood and the pulmonary veins carry deoxygenated blood.

Question 4c

Here learners were given an incomplete sentence that defined cardiac output.
They then had to choose, from four options, to what the definition referred.
Whilst many learners correctly identified cardiac output, quite a few said stroke
volume and some said ventricular systole or heart rate.

Question 4d

This was also a multiple choice question. Learners were given a scenario and
were told that a patient had a resting heart rate of 105 beats per minute and
asked to identify the correct term that described this resting heart rate.
Therefore they had to know that 105 bpm is faster than normal (60-80 bpm) and
that tachycardia is the word used to describe a faster than normal resting heart
rate. Some learners confused tachycardia with bradycardia (which is a lower
than normal resting heart rate) and a surprising number chose atrial fibrillation
or ventricular fibrillation.

Question 4dii

This question involved a calculation. Learners were told the initial (before
treatment for congestive heart failure) and final (after treatment) stroke volume
of the patient and were asked to calculate the percentage increase. Whilst about
a third of learners correctly calculated this to be 50% (an increase from 40 - 60
ml) it was disappointing to see that some had no idea at all. Some learners
correctly calculated the difference to be 20 ml but then used the heart rate of
105 bpm in their calculation. Some divided the difference by the final stroke
volume instead of by the original; others used the alternative method of (60/40 x
100) - 100 but did not complete the calculation, arriving at a figure of 150. Some
tried this method but got the division upside down. Some multiplied 60 x 40.
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This response gained three marks.

(i) After the patient received treatment for congestive heart failure, their resting
stroke volume increased from 40 ml to 60mil,

Calculate the percentage increase in this patient’s stroke volume after treatment.
(3)

Show your working.

&+ Lo = 1.8
| = 0% =4Lo
O08= SOo% =Lo

(oo Go My =0%
S0 %

The learner has used part of a valid method in the first line. They have then seen
that 20 is half of 40 and, using a common sense approach, have arrived at the
correct answer. A correct response gains full marks.

This response gained three marks

(ii) After the patient received treatment for congestive heart failure, their resting
stroke volume increased from 40mito 60ml. (72 p e\ )

—
Calculate the percentage increase in this patient’s stroke volume after treatment.
(3)

Show your working.

@a ~g?2 =P

G —
l
"}:'lg’ - 'ILE
Y — So3/e

So. %
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The learner has correctly calculated the difference and realised that as 20 is half
of 40, then it is 50%.

This response gained one mark.

(ii) After the patient received treatment for congestive heart failure, their resting
stroke volume increased from 40ml to 60 mi,

Calculate the percentage increase in this patient’s stroke volume after treatment.
(3)

Show your working.

o
19 L a00 = 667
60

Co-tY, %

The division is upside down but the learner has then multiplied by 100, which is
one stage in the calculation, so they get an error carried forward mark. Had they
then subtracted 100 (and achieved the rather bizarre, considering they were
asked for the percentage increase, answer of -33.3% they would have gained 2
marks.

Question 4diii

In this question learners were told that increasing the patients’ stroke volume
increased their respiration enabling them to be more active. They were asked to
explain how this happens.

Many learners correctly indicated that if the stroke volume increases then more
blood is pumped out of the heart (at each beat). Hence more blood goes to the
lungs to be oxygenated; the increased oxygen is carried to cells/muscles for
more aerobic respiration, releasing more ATP for muscle contraction. More
aerobic respiration also means less anaerobic respiration and therefore less
lactic acid accumulation and less muscle fatigue. Some of the more able learners
also correctly pointed out that with an increased stroke volume the heart rate
will decrease and there will be less strain on the heart and, because more blood
is being oxygenated in the lungs, the patient will not have to breathe so fast.
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Many learners showed a good understanding here and also gave extra detail
such as describing how more oxyhaemoglobin is made at the lungs but some
forfeited marks by repeating the question and did not refer to aerobic respiration
or to not having to rely on anaerobic respiration; some said ATP was made but
did not indicate that more would be made. Some gave vague answers and said
that the patient would not get tired and would be able to exercise more, which
really is only repeating what they were told in the question stem.

This response gained four marks.

@lncreasing the patient’s stroke volume increases their cellular respiration,
enabling them to be more active.

Explain why.
(4)
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The learner has indicated that more blood is pumped around the body (1 mark)
which is equivalent to more blood leaving the heart (at each beat); they have said
that more oxygen is taken to muscles (1 mark) for aerobic respiration (1 mark)
and although they have not said more ATP, they have linked it to muscle
contraction so gain the mark for muscle contraction (1 mark)
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This response also gained four marks.
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The learner has described oxygenation of the blood (1) and then stated that
more oxygen is carried to cells (1) and more ATP is made (1) by aerobic
respiration (1). Had they not used the word ‘aerobic’ they would still have
obtained that mark because they have described respiration in mitochondria and
because all the stages of respiration that are aerobic occur within mitochondria,

this is equivalent to stating aerobic respiration. Some learners did refer to

oxidative phosphorylation or the Krebs cycle and they also achieved the aerobic
respiration mark.
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This response gained three marks
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More blood being pumped is fine for a reference to an increased cardiac output
(1) and as it is written * more blood allows oxygen to reach cells’ implies there is
more oxygen (1) aerobic respiration gains a mark but the learner has not said
more ATP and the last sentence just repeats the question although, had they said
here ‘more ATP to do things’, they would have gained the mark for more ATP.

This response gained two marks

Because the pRisch Wil adagt 40 'W@m(
feSpiration as the siraihe volune Y- ASO this will Pump
mare Plood arcindh the body. - alot. quidsel carrying. o
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The learner gained two marks for saying that more blood being pumped and
more oxygen is reaching the muscles. Had the learner simply said that blood
pumps faster they would not have got the first mark as, with an increased stroke
volume, there is more blood pumped at each beat and, because the heart rate
will decrease, it will not be being pumped faster.
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This response gained one mark
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The learner starts by repeating part of the question stem. The reference to not
tiring refers to the person and is not equivalent to muscles not experiencing
fatigue so that does not gain a mark. More energy is too vague for the more ATP

mark but the reference to reducing the build up of lactic acid is creditworthy and
gains a mark.

This response gained no marks.
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The response is too vague and only repeats the question

A fairly common and perennial error that learners make in the context of ATP
and respiration is to say that ATP is made for respiration. Learners should be
made aware of this inaccuracy. Although a small amount of ATP is used to ‘kick
start’ glycolysis, unless learners specifically state this, we assume that those
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making this error are not talking about that but are not understanding that
respiration releases energy from organic molecules and the released energy is
used to make molecules of ATP.

Question 5

This question asked learners to discuss how the structures in the lungs are
adapted to enable them to carry out their function.

Good responses identified the function, namely that the lungs enable oxygen
from the air to get into the blood and form oxyhaemoglobin in red blood cells,
which can then transport the oxygen to other cells for respiration. At the lungs
the carbon dioxide, which is toxic and would lower the blood pH, produced
during respiration is passed into the air and breathed out. Hence the lungs are
also organs of excretion. Good responses then discussed how the structures of
the bronchi, bronchioles and alveoli enable these functions to be carried out.

Many learners discussed the roles of airways and alveoli; they correctly stated
that there is no gaseous exchange from the airways but that the walls have
cartilage to prevent collapse and smooth muscle to allow dilation when inhaling.
They referred to the large surface area of the gaseous exchange surface, the
alveoli, the close proximity of alveoli to the capillaries and the short diffusion
distances due to the walls of alveoli and capillary endothelium being single a
layer of flattened squamous epithelial cells.

Fewer learners referred to the blood flow in the capillaries of the lungs
maintaining a steep concentration gradient between alveoli and capillaries or to
the role of surfactant in preventing the collapse of alveoli and thus preventing
the reduction of surface are for gaseous exchange. Some learners think that
gases diffuse faster when in solution, or that gases have to be in solution to
diffuse. This idea was disproved experimentally more than 20 years ago but,
unfortunately, still persists in some student texts. Hence, learners who described
this idea were not penalised but learners should be made aware that, in fact,
gases diffuse more slowly when in solution. The surfactant made in the walls of
the alveoli provides moisture in the lungs and prevents the alveoli collapsing
(sticking together) which would reduce the surface area for gaseous exchange.
So moisture is important for gaseous exchange but it is not true that gases
cannot diffuse unless in solution.

Some learners also correctly referred to elastin in the walls of the alveoli allowing
them to stretch and recoil. Some learners referred to the secretion of mucus by
cells lining the airways and its function to trap pathogens and particles, and the

@ Pearson

34



L3 Lead Examiner Report 1901 (INSERT TITLE HERE)

subsequent removal of the mucus by the beating of the cilia. Unfortunately some
learners think that the mucus is produced in the alveoli.

Some learners included the function of the ribs to protect the delicate lungs and
the function of pleural membranes to secrete pleural fluid and reduce friction.
Unfortunately some learners, possibly confusing pleural fluid with mucus,
mistakenly think that pleural fluid removes pathogens.

Some learners merely rewrote their responses to question 3c and hence did not
really address the question as they did not refer to gaseous exchange but merely
described ventilation of the lungs which, although an essential step to enable
gaseous exchange, was not enough to enable those learners to reach level 2 or
level 3.

The following response is worthy of top level 3 with 6 marks

5 Discuss how the structures in the lungs are adapted to enable them to carry out their function.

You may include annotated diagrams to support your answer,
(6)
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The learner has given a lot of detail and discussed the points they have made.
There is nothing inaccurate and correct technical terms are used throughout. The
response is well synthesised, concise and coherent. The learner has included a
diagram. This is not needed to gain full marks but relevant annotated diagrams
can help the learner to achieve marks. The response has selected relevant

information and shows comprehensive knowledge and understanding, with a
clear coherent and logical structure.
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This response reached the lower end of level 3 and gained 5 marks

5 Discuss how the structures in the lungs are adapted to enable them to carry out their function.

You may include annotated diagrams to support your answer,

(6)
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(Total for Question 5 = 6 marks)
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The response gives an accurate description of how the lungs are adapted for
efficient gaseous exchange. The learner has also referred to the functions of cilia
and mucus. However, they are confused about the role of pleural membranes.
The reference to the rib cage is accurate and relevant. Overall the response is
well written and coherent. Had the learner included the correct function of the
pleural membranes this response would have reached the top of level 3 and
achieved 6 marks.

This response just gets into level 3 with 5 marks

5 Discuss how the structures in the lungs are adapted to enable them to carry out their function.

You may include annotated diagrams to support your answer.

(6)
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The learner has included relevant information about the roles of alveoli,
capillaries and surfactant. Had they included a brief mention of airways or
pleural membranes then this response would have reached the top of level 3.
The response is well written and coherent.
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This response was placed at the top of level 3 with 4 marks

5 Discuss how the structures in the lungs are adapted to enable themn to carry out their function.
_--_'l

You may include annotated diagrams to support your answer.
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(Total for Question 5 = 6 marks)
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The learner has given some relevant information about the trachea, alveoli and
capillary network. It is quite well written and clear, although technical terms are
not always used; for example surfactant rather than lubricant would have

enhanced the response. The function of the surfactant given here is not really
appropriate.

This response gains 3 marks

-

5 Discuss how the structures in the lungs are adapted to enable them to carry out their function.

You may include annotated diagrams to support your answer,
(6}
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The learner has not properly identified the function as gaseous exchange but has
vaguely referred to taking in oxygen and giving out carbon dioxide. They have
included some relevant ideas about large surface area and short diffusion
pathway. They have also given some facts about the airways. The reference to
intercostal muscles is not clear - the way it is written suggests that the learner
thinks the lungs contain these muscles. It is clear and coherent and just gets into

level 2. The knowledge and understanding are good and some structures are
linked to their functions.
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This response gained 2 marks

5 Discuss how the structures in the lungs are adapted to enable them to carry out their function.

You may include annotated diagrams to support your answer.
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The learner has referred to alveoli but has not linked this to their function of
gaseous exchange; instead they seem to be confusing the alveoli with mucus-
secreting cells and ciliated epithelial cells lining the airways. There is a reference
to blood vessels but it is not very clear - ‘arteries and capillaries around the lung’
is not a good description of the networks of capillaries surrounding the alveoli
and there is not link to the functions of the blood vessels. There is a correct
reference to pleural membranes and pleural fluid. This response is at the top of
level 1 as it demonstrates adequate knowledge but the statements are rather
generic and fail to link structure to function.
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This response was at the bottom of level 1 and gained 1 mark
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The learner has not demonstrated that they really understand the function of the
lungs. They have described breathing and so only referred to how air enters and

leaves the lungs.

@ Pearson
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Properties and Uses of Substances (Chemistry)

Question 1a

A majority of candidates were able to give one other property of titanium
(excluding strength) that would make it suitable for use as a hip replacement
implant and a range of different responses were acceptable.

(a) Give one other property that makes titanium suitable for this use.
(1}

»

1 mark

(a) Give one other property that makes titanium suitable for this use.

. (1)
doesnt Cotvede, ..-nsade Fa body,

1 mark

However, candidates must ensure that they select a property which is relevant to
the context in the photo and modify their answer appropriately. For instance,
malleability is strictly only correct in the manufacture of the implant rather than in
its use.

(a) Give one other property that makes titanium suitable for this use,
(1)

e R ONOMIN A, O AU ORI

0 marks

Equally, there is an expectation that candidates will be clear and use correct
terminology in their responses.

(a) Give one other property that makes titanium suitable for this use,

(1)
0 marks
(a) Give one other property that makes titanium suitable for this use.
(1)
L W—oTeFFe G oK o ast | ORGRA o
0 marks
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Question 1bi

Within this multiple choice question, the correct option was “magnesium”, and was
the most commonly selected answer amongst candidates. However, most
candidates did not correctly select this answer, with all other options being
selected. Whilst candidates would seem to be familiar with the process of titanium
extraction from its ore, it is important that they understand the role of substances
within the process.

Question 1bii

In common with Q1(b)(i), candidates would seem familiar with the reduction of
titanium(lV) chloride to titanium, but almost half were unable to adequately
explain the chemistry behind it.

There were two possible approaches to the question - either to explain that a gas
in air that would react with titanium or its chloride, or to explain the relevant
properties of argon.

Explain why air needs to be replaced with argon gas for this reaction.
(2)

....P.ti.!......&!::.n.‘r..c.t.in..S...........ouu&c\)‘go......mni.!::.h...,....QC!.l.'.\,...t.'?.a.!’.'r.....u..u»;.t.'n......t.hlﬂ....ﬂ.!;\‘.ﬂﬂi..%m Coload@: ...

2 marks

Note in the above response, the candidate would need to indicate that air
contained oxygen for the first mark. Candidates that did not specifically identify a
gas in air that would react were limited to 1 mark.

wirll

\not _

..................... RBecavde... P homon. (v Chlonclo . wiki Y5

...................... —— . R DAL DD SO CONS M. O L xPlOS ...
1 mark

Candidates were not credited for a “mix-and-match” approach. The question
indicates “explain” so a point must be identified and expanded upon. In the
following example, a comparison is made rather than an explanation. There is no
indication that titanium or its chloride would be the reactant.
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1 mark

Question 1biii

By contrast, this question did not necessarily require candidates to know the
extraction of titanium in detail but instead to suggest two other reasons why
electrolysis may be more efficient as a method. Again, just over half of candidates
were able to score on this question.

Two advantages of electrolysis are that it is quicker and can be run continuously.

Give two other reasons why electrolysis would be a more efficient method of
extraction than the Kroll process.
(Zl

2 marks

The most common errors made by candidates were to provide responses to the
question which were not qualified (ie cheaper, easier), were vague (ie less
polluting, safer) or repeated the context (ie more efficient, can be continuously
run).

0 marks

Although aspects that were relevant were frequently identified, the question did
indicate some reasoning or comparison, and a small minority of candidates did
not address this.

@ Pearson
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It is worth encouraging candidates to re-read through the entirety of question for
information that might be relevant - throughout Q1(b), there was indication that
there was more than one step in the Kroll process, that a high temperature was
used and that there could be unwanted side reactions, which candidates could
have used.

Question 2a

This multiple-choice question was correctly answered by about 80% of candidates.
Although the responses were all skeletal formulae, most learners could either use
the name (pentane) or the molecular formula (CsH12) to identify the correct
structure.

Question 2bi

This question was generally answered well by candidates. Most candidates were
able to identify that the description of the reaction was combustion.

Where candidates failed to score, it was occasionally the case that candidates
would misidentify the reaction as addition or cracking. However, it was more often
the case that candidates would refer to the reaction as being exothermic, but this
process was already clearly established in the context of Q2(b).

Question 2bii

Again this question was well answered by candidates, with about 80% scoring at
least 1 mark if not both. Most candidates were able to state what they understood
an exothermic process to be for 1 mark and many were also able to expand on
this to give the effect on the surroundings.

(i) Explain how exothermic processes affect their surroundings.

(2)
Exefhermie. reactions. . give off..e0igy. 0. theit. SUIouadngs. .
_ - Somedmes
por.xampie,... Exothermit. fracticasagive.. heat eneqy 1o the
BAOYRUNAAGS. . MOKE... £NE...... IMIONOCING. [EMPEIOKICE. . LIS e
2 marks
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Incorrect answers tended to either be based upon descriptions of the system
taking in heat energy from the surroundings or emission of waste gases /
products.

Mmmkﬂ-ﬁfﬂﬂﬂﬂw&stﬁ ..
8:.545 AN QNL oA YWOS p\ene Mot ene  hoombol,

0 marks

Question 2biii

This calculation based question saw almost 90% of candidates score at least 1
mark, and scoring full marks was not uncommon.

Calculate the change in internal energy (AU) for this reaction.

AH = AU + pAV

Show your working.

A - PAV = AY
~3S00 — U-_QC)X U-ll‘:) =

(3)

_2goa -2\ = —3530

av=~—3532Q 3 marks

Most learners were able to substitute into the equation provided, but the most
common errors preventing full marks would tend to involve incorrect
rearrangement. This would either give a correct yet positive value, or would arise
from the division of AH by pAV.
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C\knuat o ntCewval -Eu_e,{) = A_H
+ PAV

= - 350k
(1o 0P x D~Q!m5)
- -55Dqg?
2|

— 6320

2 marks

Responses scoring fewer than 2 marks were typically because of the
aforementioned error and because the working as written did not lead to the value
on the answer line.

Responses scoring no marks were generally because there was no attempt.
Candidates must be encouraged to make some attempt on calculations as the
probability of scoring some marks is high.

Question 3ai

This 1 mark question required candidates to give a reason why the equation
shown could not be classified as showing the enthalpy change of formation of
sulfur trioxide. Although a statement was sufficient, this question did target more
able candidates as the definition of standard enthalpy change of formation
needed to be known and applied.

Few candidates were actually able to identify that more than 1 mole of sulfur
trioxide was produced or that it was not formed from its elements.

The equation for the Contact process is
250, (9) + O, (g) = 250, (g)
(a) (i) This equation does not show the enthalpy change of formation of sulfur trioxide.

Give one reason why. ()

Gk requines.. ONg mole Of Tng suleSAance.. e o
opmdod Jouk. Aedns daas. oo vaelas. ot [03.

1 mark
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1 mark

However, a significant proportion were able to identify that the reaction was
reversible and therefore was not forming the product fully or showed a complete
reaction, which was a credible reason. This showed a good appreciation of how to
use information from the question to answer.

The equation for the Contact process is

250, (9) + 0, (g) = 290, (9)
(a) () This equation does not show the enthalpy thange of formation of sulfur trioxide.

Give one reason why. o

Ane_equation  doesn't N0 ek dul to thi

OOWS.... oD k2. . Erraakle  reackton.. ht Ch
S Shwown

1 mark

Responses that failed to score were generally because the question was not
attempted or because candidates identified an aspect that was not relevant or
incorrect (eg that the substances were all gases or that the enthalpy change
would be zero).

Question 3aii

The correct option “vanadium(V) oxide” was the most commonly selected answer
amongst candidates, with just under 50% of the cohort getting this right.

Question 3b

This calculation based question, based upon an energy cycle diagram, was
conceptually more demanding than Q2(b). Only two-thirds of the candidates
scored 1 mark or more, with about 20% of the cohort getting full marks.
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395 +4236= ¢8|
68| — 8 = —130

SO, +#,0 — #, 504

- 8l
'3QS+"JA\( / ]
=-c8l

—)30

462l — &l = A.Hf:'ﬁo ................... kJ mol-!'

3 marks

Most candidates that did score normally achieved 2 marks. Typical reasons for this
would tend to involve incorrect rearrangement, leading to a correct yet positive
value, or some other incorrect combination of the values.

*Sq‘f)-f-lg(: — -2\ _,'g‘:»”‘ + =2 2+ "Bl
3 v '
- = B3 — -3\ ’_ \
gli- L81 =130 (~30) + (~286) 4 &)
AHf = |:'>0 kJmol! A:"i':’I = --\.'-'rq.?- ................. kJ mol-
2 marks 2 marks

Where candidates scored less than 2 marks which were not as a result of incorrect
evaluation, can be traced to poor examination strategy.

If candidates do not indicate their final answer on the answer line, there is a risk
that they will not be awarded marks if it is otherwise not clearly shown within their
working.

If candidates show more than one channel of working out that does not follow on,
then a list is being shown which may feature incorrect as well as correct working.
This will restrict what can be awarded to the candidate.
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The following example highlights some of these issues.

Show your working, using the Hess energy cycle or any other method.

(3)
S Qupckens - Z, prRdS-
-1aS {+- 286~ B\
-l ~b8l=\3D
- Basy-28,= - 68!
-34S+ (2x-28b)e
~§¢l$’.t ~<S12 = -‘HL‘]
& q&‘(- -3\l -
::' AH' = o\SE kJmol™!
1 mark

In this response, the learner shows the correct answer in their first couple of lines
of working. However, this is not the answer presented on the answer line, so full
marks cannot be credited to the candidate.

Additionally, the learner continues with their working out below the correct
answer. The additional working out shows multiple attempts at the calculation and
the value on the answer line is not a correct evaluation of any line of working that
is observed.

The response can be credited 1 mark for the summation of enthalpy change of
formation of the reactants, as seen at points on the page, for 1 mark.

Question 3c

Although operationally this question was simple (ie to draw in the missing features
of the mechanism), it demanded a high level of accuracy and skill that most
candidates were unable to demonstrate. Just under half of the cohort scored any
marks, with less than 10% even to able complete one stage correctly. Fully correct
answers were extremely rare.
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The dipoles, charges, lone pairs of electrons and some of the curly arrows are not
shown in Figure 3.

I

N/
/c=c\ |
H D H —_— H_'F_f_H

HE" )H
‘o gli' HO,5—C8
3

Step 1 Step 2
Q3(c)(i) 2 marks Q3(c)(ii)) 2 marks

Candidates not scoring 4 marks in total on Q3(c) did so for a variety of reasons.
In step 1, common errors observed were:

e Omitting dipoles on the H and O atoms

e Drawing a curly arrow from sulfuric acid to the ethene molecule

e Omitting a second curly arrow on the sulfuric acid molecule

e Placing curly arrow on the wrong starting and ending positions points

In step 2, common errors observed were:

e Omitting or mixing up the positive and negative charges on the O and C atoms

e Placing the lone pair of electrons at incorrect / non-relevant positions on the
molecules

e Not accurately positioning the lone pair of electrons between the O atom and the
start of the curly arrow

Question 3d

Only 50% of candidates scored any marks for completing and balancing the
equation for the reaction of calcium hydroxide with sulfuric acid, although a
majority of this group were able to do this correctly. Although not a requirement,
some candidates showed how they had arrived at their answer. Centres are
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strongly advised to provide candidates with opportunities to practice their
techniques for writing and balancing equations in order to prepare for this
fundamental chemistry skill in examinations.

(d) Calcium hydroxide, Ca(OH),, can be used to neutralise sulfuric acid effluent from
factories. The neutralisation reaction forms water, H,0, and one other product.

Complete and balance the chemical equation for the reaction of calcium hydroxide
with sulfuric acid.
(State symbols are not required.)

(2)

Ca(dH}z + H!SG‘ - CQS(:‘Q‘. + 2..\"\10

(Total for Question 3 = 11 marks)

Ca \ Ca |
QO o O 5
A It 4
S \ S }

2 marks

The main reason that candidates did not score full marks was because the formula
of calcium sulfate was not known, or more specifically, they were unable to work
out the formula of this product. Again centres are strongly advised to provide
candidates with opportunities to practice their techniques for writing formulae
and constructing word equations for simple equations as a starting point, such as
neutralisation in this case.

. . (C,‘{_ |
Co Clumn WydYox icle 4 zd,f\mc. — DG Ao

Question 4a

This question asked for candidates to explain the difference between a carbon-
carbon double bond and a single bond, which they would need to identify in the
firstinstance. Adiagram of a suggested skeletal formula for benzene is given which
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would allow candidates to deduce this if they did not recall the difference.
Consequently the majority of candidates were able to identify that a double bond
was shorter than a single bond (or vice versa). Candidates should always look to
provide a clear identification where appropriate in short answer questions which
require explanation and expansion.

A suggested skeletal formula for benzene is shown in Figure 4.

Figure 4
(a) Explain the difference in bond length between a carbon-carbon double bond and
a carbon-carbon single bond.
(3)
‘(Ml.ef\aj)maﬁ ................................. Conr bon - Car bon  deuAe. e ...

oA S haeche . Aok el car koo G e

1 mark

Relatively few responses were able to expand why double bond were shorter.
Many candidates linked this to a variety of associated topics arguments which
were not relevant in this context: bond strength / energy, the number of bonds
involved, alkenes / alkanes, chain length, intermolecular forces, etc. Whilst this
showed familiarity with some of the consequences of the type of bonding, none
of these expansions were credit-worthy or offered explanation.

..... CQMMOV\"C‘QJV‘DO“QLQLM\Q‘(),@N&MSM

AS. . o haedes ke gare.  Corvern =

Lovhon. . dolhW N Adu \o ng wof thaeo

0 marks
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(a) Explain the difference in bond length between a carbon-carbon double bond and
a carbon-carbon single bond.

............ Setarb .. -HAM M h"lrw okt eniir Yo bieak .
Th-;, _LIM}«-\.“&‘% M

0 marks

Responses which were able to consider the number or density of electrons
between the carbon atoms and attraction to the nuclei, however, scored two or
more marks. Occasionally, responses referred to the effect of additional p orbital
overlap being a factor.

2 marks

...... carbm-mhndmwhmhﬂsubumnmlaawr bt X,

3 marks
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Question 4b

A successful response relied upon recall of the general formula for an alkene
which only about half of the cohort were able to do. Many candidates confused
the general formulae for alkenes with that of alkanes.

(b) Benzene has the molecular formula CH,.

Explain, in terms of the general formula for alkenes, why benzene can not be an alkene.

2)
- Denzene. . comick . loeon. oAt boecouse.... Hn. apmeral. fomuio. 00w,
...... oMt 15 CoaHantz. T fore. 1F Yare, are b Carlons. Hae. .

WUl b&luh%r%nbmﬂgﬁmi&twmmmr
formda.  OF  hexene wok  beamne.

0 marks

1 mark

Simple statements such as “benzene / CsHs does not fit the general formula ChH2,"
were insufficient to score a further mark and some attempt to prove that benzene
did not fit the formula was expected.

Lwes 6 ﬁa.lbm.) Aon ik mm,.,..,,m..,cil-iﬁ

ot i C—gH W;&Msm ......... Goronnslon
CqHﬂM.a¢kMSQquath

2 marks
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Question 4c

In common with Q4(a), a diagram of benzene was given which would allow
candidates to deduce the correct bond angle if they did not recall it. The bond
angle “120°” was a popular choice amongst candidates. A bond angle of 109° was
also a popular choice, and was assumed to have been well learnt as part of
candidate’s understanding of the tetrahedral nature of carbon compounds in Unit
1. However, candidates must have a broader knowledge of this for Unit 5 to
account for planar and linear shapes.

Question 4d

This question asked for a description of sp?hybridisation and was poorly answered
by the majority of candidates. Many responses either revealed little or no
knowledge of the term or struggled to provide any relevant ideas. Common
misconceptions were typically around the formation of pi or sigma orbitals or
electron filling rules.

(d) When carbon atoms bond with one another, their atomic orbitals arelhybridised.

Carbon atoms in benzene show sp? hybridisation.

Describe the process obridisatlon for a carbon atom.
(4)

0 marks

Some learners were able to access 1 or 2 marks simply by indicating that s and p
orbitals (and correct number) were mixed to form a new orbital.

......................... E‘ccbonsﬁwmﬂﬁsmbﬁiondfﬁe.pwﬁfd’s

1 mark
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2 marks

Better answers would go beyond simple statements to describe the arrangement
of electrons or provide diagrams to convey knowledge.

N 2P StviveaD.

SN TP o S-S S o 1 ST NPT = S -5 0 M-S > *YH 0

N | S = e U A \ Qeiun@ | end | Paes .b’ e

C Orpiran., (Total for Question 4 = 10 marks)

2 marks

Responses that did not obtain more than a couple of marks were normally
because they outlined how hybridisation took place, but not the outcomes of the
process. Often the best scoring responses were those that were clearly expressed
and, as required by the question, were simply descriptions rather than attempt to
explain underlying principles.

In the following response, the candidate states that s and p orbitals are combined,
the number of each involved, and also two relevant facts about the sp? hybrid
orbitals formed - each contains 1 electron and that they each have the same
energy.
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4 marks
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Question 5

The final question was a level-based question on the extraction and purification
of alumina. Although many detailed attempts were seen for this question, a
sizeable percentage of the candidates did not fully recall the process or mistook
this for the extraction process of aluminium.

5 Alumina is aluminium oxide.

Itis extracted from its ore bauxite, but must be separated from impurities that are
acidic (such as silica) and basic (such as iron(lll) oxide).

Explain how alumina is extracted and purified ﬁom@

You may include equations in your answer,

The % dee. #nig\s @tec oSty
e Oheekouty i ued N ol o

J

............ Q. peake  Cornpo wld{ o wpmhed

0 marks

However, learners that were able to identify a couple of points that were relevant
to the extraction were able to attain Level 1.

. Aluromnals. exracked. pagm. 1t oreBauate... Th 5. the crushed o MOKe. .
My e Cumed T Neaded . o ake SWANg.

1 mark
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2 marks

Responses that achieved level 2 moved beyond unconnected statements to a
better knowledge of the process which would present the stages of extraction
and purification in a logical order.

In the following example, a clear and coherent description with key details such
as the use of sodium hydroxide, temperature and a rotary kiln given. However,
there are aspects that are not quite correct such as the formation of impure
aluminium and reasons for the stages are not explained.

3 marks
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A correct description of the full process would achieve the top of Level 2, as
shown in the following example.

T‘\Q bau)c\k A E\\O\V C&“b\ S E\\Q

alumintum exdide.” ‘S"‘ c,m,;\\ed ar\cp o Xec) wn\b\'\ }Q(»o)ﬁ‘
The. mbucbae e reac,w L So:l | A0 \\3 Aerade (16aH)
AT con B Na DLOH)y . Thear T a kS Q\.\:ered .......

\73 R0V ang \m ﬁ\(\QJ '—“\en )\7 1S coa\.ea
_dowen. m\d \\; 0. Q@@k—% s\:o\.( T\\\S M.
called cxrtsx\mkxm\aon Ik s \—)\eﬁ heabed \a o\c. \,n
CQ\\.QL\ O co\c,\f\Qr a\r 1%05/ PH\\S AS.. ca\,\ec)

Weﬂgut ‘ . c.ue.LL s pum? ed ,,,,, |LT\qe, ______ Qrocas
Y coMled \ne &«jer‘ Proc,e.u

4 marks

Again, whilst the response is coherent, logical and provides a good knowledge of
the process, the candidate has not actually explained any of the chemistry that
underpins the processes.

A number of responses would give the answer as a series of steps or bullet
points for the extraction and was a suitable format. It did, however, limit the
response to Level 2, however, as it did not typically show any signs of
explanation.
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High scoring responses were often accompanied by a plan of the process and
what the candidate was going to write:

Booo=a & @
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The following response is at Level 3. It correctly describes the process but goes
beyond this to explain some of the chemistry, such as formulae for the product
from alumina and sodium hydroxide and an equation for the decomposition of
aluminium hydroxide with heat.

1

SAWMNG. nas. s peonaaka . ANL0 7 and Ak s sund i Sk
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5 marks
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Other aspects that could have been explained include:

e crushing the bauxite to increase its surface area

e the use of heat/ pressure / large suface area to increase rate of reaction
discussion of the alumina acting as an acid when reacting with sodium hydroxide
or iron(lll) oxide’s unreactivity because it is a base
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Thermal Physics, Materials and Fluids (Physics)

Q1 was based on the ideas of Energy, Power and Efficiency in a mechanical system.
Question 1a

Asked learners to select the correct energy store. Learners were able to answer
this question with little difficulty. The great majority gaining the mark.

Question 1b

Was more challenging to learners. Many learners that did not score this mark gave
answer A, joule, as the unit which measures power. The correct answer was D,
power.

Question 1c

This question was answered well, and many learners were able to give the idea of
a loss to the surroundings or to heat etc. as identified in the mark scheme. A few
learners quoted the first law of thermodynamics or wrote generally about forces.

Question 2 was based on the properties of Fluids and Fluid Flow.
Question 2a

Asked learners to explain how viscous drag is reduced in an aeroplane. The
question stem gave a clear clue as to the kind of features to be considered. Many
learners were able to score at least 1 mark for saying that the aeroplane was
streamlined or aerodynamic, a good number were also able to give the reason.
Some learners tried to reuse the stem of the question in attempting an answer.
The answer was looking for a link between the aeroplane being streamlined and
so able to reduce air resistance.

Question 2b

Required learners to complete an air flow diagram. Learners answered in many
different ways. The aim of the question was for the learner to show what was
meant by turbulent flow. A diagram similar to the one shown gave a two mark
answer. Many learners chose to continue the lines separately, which was
acceptable as long as there was a degree of randomness in the lines drawn.
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non-turbulent air turbulent air

Question 2c

Challenged many learners. This question asked learners to explain why thereis a
pressure difference between the top and bottom of a wing. The answer drew
upon Bernoulli's principle. A number of learners quoted the principle in answers.
Some learners wrote responses that did not answer the question and explained
the principle in general without reference to the situation. Other learners
considered what happened to the air flow at the front of the wing compared to
the back, not top to bottom. The best answers used a well labelled diagram
based on figure 3 from the question in explaining their answer. An example of a 4
mark answer is given here.
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(c) An aeroplane wing is shaped to allow airflow to produce an upward force.

Figure 3 shows a cross-section of an aeroplane wing.
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Figure 3
A pressure difference causes the upward force on the aeroplane wing.
Explain why there is a pressure difference.

You may annotate Figure 3 to support your answer.
(4)
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The learner has labelled the diagram, and this alone is worth three marks for
marking points 1, 3 and 4 from the mark scheme. The learner’s written answer
also states these points, and also states that the wing is curved, which is the
second marking point on the mark scheme. Answers such as this were not often
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seen. Many learners drew lines with arrows on the diagram, but without labels or
annotation they could not gain credit.

Q3 was based on the Kinetic Theory and the behaviour of gases and liquids.

Question 3ai

This was answered correctly by many learners. The correct answer was A, some
learners thought that C was correct. It is evident that ideas from the kinetic theory
is recalled more readily by learners than in previous series.

Question 3aii

Asked learners to calculate the work done by a system. Many learners were able
to substitute and evaluate the answer for this calculation.

Question 3b

Was a multiple choice question designed to test a more challenging idea. The
guestion was targeted at merit level learners. Most learners did not score this
mark, with many giving B rather than A as the answer. Learners find the idea of
internal energy a challenging concept in terms of describing a gas.

Question 3c

Required learners to describe the process of condensation. This was designed to
be a challenging question, and it turned out to be so. In order to fully answer the
question, learners needed to give a logically ordered response that dealt with the
behaviour of the molecules before, during and after contact with the window.
Answers should have related to the energy and movement of the molecules.
Some learners did not write about molecules, so did not answer the question,
others did not give a logical sequence. It would greatly help learners prior to
answering a question such as this, if they paused and planned out what they were
going to write. In a number of cases learners put on paper all that they knew
about kinetic theory in a random way, and in the process did not answer the
question. A good four mark response is given here.
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The learner has given marking point 1 in the first two lines, the second marking
point in the fifth line together with marking point 3. The sixth line gives marking
point 4. This answer could be more logical, in sequence but this was very rarely
seen. Very few learners were able to give a response as detailed as this. Many
learners that did score a mark on this question, did so for giving the final marking
point on the mark scheme.

Q4 was based on materials and their properties.

Question 4a

Learners have found in previous series recalling definitions challenging. This
question was designed to give an easy start to the whole question by asking
learners to complete a sentence with a key word, relating to strength of materials.
The acceptable answers were wide ranging; however, most learners found this
question difficult and did not score the mark. The answer to this question
required the idea of a force being resisted.

Question 4b

Many learners found this item challenging. Many considered the behaviour as
elastic rather than plastic. Learners were required to indicate that any change in
the structure was permanent at the yield point.

Question 4ci

This four mark calculation required a conversion, substitution, rearrangement
and evaluation. The question asked learners to show that the area of cross
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section of a steel bar was approximately 0.007m?2. An answer to a greater number
of decimal places was required to gain the marks, in this case 0.0069 m?2. Answers
of 0.007 m? were not acceptable. In order to answer this question correctly, a
learner should do the calculation and then show that the calculated value
approximates to the value given in the stem of the question. Centres should make
learners aware that this is the expected style of answer. There was a
compensatory mark for recalling the correct formula which was scored by many
learners that could not proceed with the calculation. The conversion from kN to N
was challenging to many learners. The lack of converting the value of the force to
newtons resulted in answers with a power of ten error, which were awarded three
marks if the rest of the calculation was correct. Some learners calculated the
stress that a bar of 0.007m?would give, which is the reverse of the calculation
expected. This scored partial marks as the question did not ask for this
calculation. Centres should make clear to learners that full marks can only be
gained by answering the question correctly.

It should be noted that in many cases a ‘show that’ type calculation has a follow
on calculation that uses the answer from the ‘show that’ question. If a learner
cannot do the ‘show that’ question the approximate value given in the stem of the
guestion will score full marks if used correctly in the follow on question.

Question 4cii

Many learners were able to score marks on this question with a significant
number able to score full marks; however, the majority of learners were unable to
use correct algebraic manipulation to rearrange the given formula. The use of
standard form also gave learners difficulties.

Q5 was based on the refrigerator as an example of a type of heat pump.

Question 5a

Was designed to be a straightforward introduction, testing a specific specification
point on converting Celsius to Kelvin. This was found to be more challenging than
expected. Many learners subtracted 6 from 273 to give 267. Other learners
missed the point of the Kelvin scale by writing the correct value as a negative.
Approximately half of learners scored the mark.

Question 5b

Was a challenging calculation. The mathematics required to subtract 1 from a
fraction proved difficult for many learners. Many learners could substitute into
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the given equation and then find the difference between 1 and 0.35 but could
then not rearrange and evaluate the answer. Approximately 10% evaluated the
correct value for the input energy. Common errors included forgetting to subtract
the 1 from the fraction and rearranging the equation incorrectly.

Question 5c¢

This was the final levels based question on the paper. This 6 mark item was very
poorly answered. Learners were required to look at the four parts of the
refrigeration system identified and comment on the efficiency of each in terms of
what that part did. So for example, the compressor, compresses the gas and
turns it into a liquid, in the process the motor gets hot and so energy is lost to the
surroundings so making the device less efficient. It is also the case that some
parts are more efficient than others, for example the expansion device is more
efficient than the compressor. Learners struggled with misconceptions, with many
suggesting that the cold air inside the refrigerator was circulated through the
pipes. Many had the right idea but considered that a liquid circulated around the
pipes and that there was no phase change in any part of the system. A few
learners implied that heat was drawn into the system rather than being removed.
Learners were expected to make a correct comment on different parts of the
refrigerator to gain marks in the higher bands.

72



L3 Lead Examiner Report 1901 (INSERT TITLE HERE)

Summary

Organs and Systems (Biology)
Based on their performance on this paper, learners should:

¢ Always read the question carefully and understand which command word is being
used and tailor their response accordingly.

e Read the information/scenario given in the stem of the question as it will help and
guide you towards the appropriate response

e Do not repeat the question as part of your response

e Use appropriate technical terminology throughout your responses. For example when
talking about energy for activity, refer to ATP for muscle contraction

e Tailor your response based on the command word in the question; state does not
require any expansion of a point but explain will require a reason for how or why
something happens

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 ‘idemtify’ or ‘name’ then usually only a
word is needed. Do not waste time writing more; that time can be better used when

answering the longer questions.

e Be clear about terminology used in the specification as these words will be repeated in
the exam paper, e.g. endocytosis and exocytosis.

e Use the question scenario to demonstrate your ability to apply your knowledge to a
new situation

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
septum and sepsis; urine and urea.

e Make sure you understand how to calculate percentage changes

e Make sure you understand how to calculate surface area: volume ratios
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Properties and Uses of Substances (Chemistry)

Candidates should:

Learn the details for the extraction and purification of metals and other
substances referred to in the specification (eg titanium, aluminium oxide)
Understand the chemistry behind the processes (eg the reason for the use of
substances, such as argon and sodium hydroxide)

Examine diagrams carefully to identify relevant points (ie bond angles, bond
lengths)

Re-read questions for relevant information, particularly if a question is part of a
bigger question eg Q1(b)(iii)

Practice on explanation style questions beginning from a statement and then
expanding upon this to meet the allocated marks shown

Practice equation writing techniques and drawing of mechanisms

Interpret given equations so that reactions are fully understood (eg reversible,
states of matter, number of moles)

Thermal Physics, Materials and Fluids (Physics)

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

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.

Learners need to learn the basic definitions of words such as ‘strength’, or the
difference between plastic and elastic deformation so that they can recall their
meanings.

Learners should be given opportunities to practice answers where an annotation
to diagrams is made, so that they are fully labelled correctly.

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.

When describing a sequence of events in a process, learners should make sure
that this is in a logical order.

74



L3 Lead Examiner Report 1901 (INSERT TITLE HERE)

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-assessment
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