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(Applied Science Unit 5: Principles and Applications of Science II)

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

Level 3
Grade Unclassified
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Boundary Mark |0 16 33 54 76
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Introduction to the Overall Performance of the Unit

Biology - Organs and Systems

Many learners were well prepared for the examination and were able to
understand the questions and select relevant and appropriate information to give
their responses.

A few questions involving recall of learnt definitions or items of factual knowledge
were not well answered.

Some of the questions involving application, for example interpreting and using
information from diagrams or pictures and applying their knowledge, were better
answered.

Learners also showed good ability in interpreting information from a graph and
relating it to their knowledge of the circulatory system.

Some learners need more practice at calculating percentage changes and at
calculating magnification factor.

Chemistry - Properties and Uses of Substances

Candidates on this component paper generally did well where questions allowed
for free response and the ability to express ideas (i.e. Q1b(ii), Q1d, Q3a and Q5).
This continues a trend observed over the first two papers for this unit. However,
other free response questions, where the marks available totaled 4 or more,
demanded a better grasp of terminology and sustained lines of reasoning, which
was not shown by many learners (i.e. Q2b, Q4b(iv) and Q5, at the higher level).
Greater confidence in demonstrating understanding and literacy in the subject
needs to be fostered in candidates.

Calculations on this paper, Q3c and Q3d(i), were often well attempted by
candidates, and it was rare for no credit at all to be given. Further practice with
energy cycle calculations (where at least one value will need to be reversed) would
be beneficial to weaker candidates. Closer attention to units and conversion
should also be encouraged so that candidates can maximise their scores.

@ Pearson
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Equation writing still remains a challenge for many, in spite of this being a
fundamental skill in chemistry. Q1(c) provided the product side of the equation,
so only the reactants needed to be given - this resulted in a wide variety of
answers, few of which were completely correct. Candidates need to be shown
how an equation relates to a context or practical situation they are faced with,
and more opportunities to practice deducing an equation for a given reaction
should be provided.

Multiple choice questions and single word answers proved to divide candidates
sharply. Where a stimulus or application was involved, candidates did well (i.e.
Q1a - formula of alumina, Q4b(i) - drawing a bromoalkane, Q4b(iii) - naming a
bromoalkane). Where specific recall was required, many candidates struggled (i.e.
Q1b(i) - cryolite, Q2(a) - draw a catalysed reaction profile diagram, Q3(b) - states
of matter and standard conditions, Q4(b)(ii) - propene is an asymmetric alkene).
This suggests that closer focus upon revision of key facts is needed.

Physics - Thermal Physics, Materials and Fluids

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

Some calculations were found to be challenging, particularly those requiring
taking data from a graph. In general, mathematical ability has improved with
evidence that learners can rearrange equations confidently and provide an
evaluation. In some calculations learners gave answers that were incorrectly
rounded and this can potentially lose marks. The truncation of an answer by
ignoring the last decimal figure, rather than rounding it correctly should be
explained to learners as not the correct way to give a final answer.

In some questions the instruction in the command line was not fully used by
learners. This led to some learners not gaining marks as they were answering a
different question to the one asked. This was particularly evident in questions that
asked for an explanation.

The paper identified some common misconceptions that learners should be
made aware of, typically learners interchanged the words ‘heat’ and ‘temperature’
and ‘force’ and ‘energy’ and ‘viscosity’ and ‘viscous drag’ in explaining some ideas.

Some learners mixed up units or were not aware that there were some quantities
that did not require units. For example, efficiency is a number without a unit and
Specific Heat Capacity has a different unit to Heat /Thermal Capacity.

@ Pearson
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Individual Questions

Biology

Question 1a

Learners did not perform as anticipated when responding to this question. Many
gave vague statements about the cartilage but not its function of preventing
collapse or keeping the airway open. About 50% of learners achieved this mark.
Some learners answered a different question about why the rings of cartilage in
the trachea are C-shaped but that was not being tested here.

The example below scored a mark for saying that the cartilage prevents bending
and blocking of the trachea.

?iar_..ef

Question 1b

This question was well answered with only a very few learners giving the
responses in the incorrect sequence. A significant few used the words contract
and relax but these were not credited as those words were in the stem of the
question and refer to the smooth muscle in the walls of the airways.

Question 1c

Many learners gave rather vague responses here but some did give the expected
answer that it prevents the alveoli from sticking together or collapsing and hence
maintaining a large surface area for gaseous exchange.

Below is an example of an excellent response

SUMEOAONE. QIVALAKA - £he . OAMROU. Lo cOlapsiney
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Question 1d

Many learners answered this question well. They used the information in the
pictures and linked the loss of alveoli to reduction in surface are for gaseous
exchange and therefore the reduction in oxygen for aerobic respiration. Some
talked, correctly, of thicker walls of the remaining alveoli leading to a longer
diffusion pathway for gaseous exchange.

Below is an example of a response that demonstrated excellent knowledge and
understanding and scored full marks:

A person wibh w}wgscmo Would hae dantyed Alueol!  which woud
boe o louer fuBace orec oo  covo)  alwedi, THe e He
Sbce aceo £ Mo Aoed: b lower e e of diffson € ongen
ko He Lvo&a Ox;ae/\ « neded (o acol cespration o prdwe
A e, "ﬁwecuce’ he less oxges JQIQ‘\ b He ‘OodJ

He s PP produced.

The response below scored just one mark for stating that the walls are thicker.
However there is no link to diffusion of oxygen or respiration and the reference
to ATP does not gain a mark as that is in the question.

—
R

W q 5 15 lp(c w =, \wall 1) [ He olo"ho}l,j GVCOL"
\nave Ltcom fhichker S0 fte wall oy weak T
o MM Lo b Secred o So The  body doen't  funcrin

(NM & ‘Pﬂ‘-’ A !P 7@ ?N(MG' L < GuedU

be couse e sl 0—{W

Question 1e

Many learners substituted correctly into an equation and that the magnification
is calculated by dividing the image size by the actual size, hence 10/0.2, which is
50x.

Some managed to get the division upside down and got an answer of 0.02. Many
of those learners then multiplied that by 100 or 1000, possibly realising that a
magnification of 0.02 would not help us to see small objects under a microscope.

@ Pearson
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Question 2a (i)

A great many learners used their knowledge of heart structure, together with
information in Figure 3, to deduce the correct response, which was option B,
knowing that the aortic valve is at the base of the aorta; that the coronary artery
originates from the aorta and noticing that the coronary artery branches off from
the vessel containing the valve labelled B in the diagram. It is very encouraging
to see learners apply their knowledge to interpret an unfamiliar diagram.

Question 2a (ii)

Many learners scored the mark for referring to preventing backflow but fewer
got the second mark which was for identifying where the blood was prevented
from flowing back from/to. A significant few learners referred, incorrectly, to the
right side of the heart.

Below is an example of a response scoring both marks.

In 2Lr U2 »

Yo Siep  beckflau=a  bbod o o Qw 1

beek 1Mo U M deu Wr¥rcubpr
Cstele , QN all__ bood  [eaves” the

Yo J Somy wa“j Wl . aﬁk

-

The response below gained one mark; had the candidate gone on to say ‘and
then stops it flowing back’ they would have gained both marks.

To  alloew t  orygenabed  blecd b
IL(JN Eron H-L l(‘:'JL ah’\u}“\ 1LD aL(-L
lefd uentric (L@ af correcE tnleryals.

This response also gained one mark

—TL: f?md,m uf’& b-c.‘..;PJJ vehe s b Cnsue bl G
oless ol Ome boxi Fnrm b S ven oAl
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The following response gained no marks as there is no creditworthy content

i Wj o Pt G D?ﬂﬂrﬁmé'f( and
dea: ool blead. I
lh_bags to  Stae any bleod

Question 2b

Most learners could correctly identify the location of the AVN, from the
information in Figure 4.

Question 2c

Many learners achieved full marks here. The information in Figure 3 should have
cued them and helped them to recall the pathway and the names of the
structures involved: - SAN, atrial wall/muscle, AVN, septum, Bundle of His and
Purkinje/Purkyne fibres. Some learners also referred to the time delay at the
AVN. Some learners lost a mark by giving an incorrect sequence - the most
common error for this being to get the sequence of the bundle of His and
Purkinje fibres reversed. Some learners mistakenly thought that the AVN and
SAN are valves that allow blood to enter or leave heart chambers.

Some learners are under the misapprehension that there are nerves within the
heart, as opposed to specially adapted muscle fibres, with fewer myofibrils, that
conduct electrical impulses. This did not lose them any marks in this question but
the misconception is worth noting.

The response below gives a good account and gained the maximum of all three
marks

ﬂz/eﬂaJajJalm (oo (sop Ol 590 betous
guesk) o Yo SAN (Soiahl 1) 7

AN ol Mo ebhat, ik b 0) sed

ek b @ onled bk s be fo dhs

12 3
e
8 of 2



L3 Lead Examiner Report 1901
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The following response also gained full three marks even though the full story is
not told.
chs:m,-c.hm rede nibakes o Wave of excalien Mt c‘,q.s ALioaS
e Baus of He. Qlia aks\g‘it' ko Codtact: The Ceve o} excith.crttean
reathS R  GHalrenti cuer poele WOk 4ortof aller o o't of bime
e o el @IECHIGl MQuge dak @il gc dada ko Tl

Ssz b\mua‘i« he .

The response below gained one mark for reference to the walls of the atrium;
the bundle of His has not been named and the AVN is in the incorrect sequence

Tha Q(.{Ch‘fCﬁ( llnpml.u_( Frevel  along
e walls of U alelam _Omd V2l
They  are Hep  posed  Jasa o
bromel =ik shructire 0l ord  ¢an
et Jo Fht  AUN.

The following response gained no marks .

Cleckical isnpAses spreac,  Haodia Hae  VRakiCRS
0t Nedck Onck Ll Rlechrical ImPulSes.
Oce.  Orkeackcl aad  ocoor. Ovosh e alloent
DV of Ak deeoct: “Toe  eleckicod
(o30S also ose  aaspoted  thowen (he

VeanS el Suclowe of thenare:
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Question 2d

Many learners applied their knowledge of the circulatory system and deduced
the correct response that nicotine absorbed into the blood, in the lungs, would
reach the right atrium (chamber 2 of Figure 5) of the heart.

Question 2e (i)

All learners attempted this question and many gave good responses, worthy of
credit. The responses demonstrated that candidates interpreted the graph
(Figure 6) correctly and applied their knowledge of the cardiac cycle and of the
differences between blood vessels to explain two of the changes in arterial blood
pressure shown on the graph. Many identified that the arteries contain blood at
high pressure but fewer linked that to ventricular systole; many described the
drop in blood pressure as the arteries divide into arterioles, which have thinner
walls. Some correctly described the reduction in fluctuation size and linked it to
less elastin in arteriole walls or to the fluctuations being smoothed out. Some
learners correctly described the 120 mm pressure being linked to (left) ventricle
systole and the 80 mm being linked to ventricular diastole. Misconceptions
included stating that arteries pump blood or generate the high pressure.

The following response gained four marks

1 Rrkesal 0ood predud et i W rom pouy

N onal X bot—toerc—hesorat—acke-decreade thu L baouts.
Uhg ORAL) UDNAQLR mjfb\ preflure wnan Lravelung e
blasd  AromM. b2 hoodt ok Wr\ouuq o tha radt Of e mﬂ
2. pctenot DA p el {0 \>&5\,(\ £Q {hoW &&uﬂ'ﬂ e s
Qant x becocke arten®) dowe undere o taw predue
D\o0d o ch the refore  prua A Evart S NG onste (45

Wik \o. (\(\\)JLU-L.J O j\,p()o 1t Yl ?gx;d(:m&g,m ﬂ\guluw a
IMaW/ fuffage area (ompared
kc (\de

ATLRIL G te. QARALS ONSUNAY O PRLOKa ()0 Yo hopdeg

e N prasiure. bt oy © 2 haut
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This response also gained four marks and is more clearly expressed

celoxen  beboe ..bmk':j ...... T

2The  bbod. pressuee . decenses. before _fx nL ?( ]:am& e Hwﬂ

5 enkering... e acdecoles, Whih ho conb hove o Mick
.qﬁgﬂ U"e echeres.. Hol. @n . mainkie... o L-&LL::EA .......

B |

L.:Ld-r increases Hﬂ Hrni pressuee_and "l ___er-ﬁa as. u- kw*-

Muscale

Question 2e (ii)

Many learners are still not proficient at calculating percentage change. Those
who did used a variety of methods - all of which were worthy.

Some used the formula: change/ original x 100.
Others used the formula: 100 - (final/original x 100)

Many failed to take the product of the sum shown here in brackets away from
100. Some only got as far as finding the difference and, provided that was shown,
they gained a mark. Some learners took the wrong readings from the graph,
using points W and X rather than Y and Z as asked.

The responses shown below gained all three marks. Due to the thickness of the
lines on the graph, there was a range of acceptable answers.

Show your working.
(3)
\& -05
—
32
Oo SCJ /o
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:BTEC (Applied Science Unit 5: Principles and Applications of Science II)

Show your working.
(3)
Pecertage donge = (OH \dna" X100
v]
o (36 - \6) X 100
old = 3¢ 36
- X 0O
— = (0556 )
= ss C % 55 6 a5

The following response has used the alternative method correctly and gained 3
marks.

[100/original x final] is the same as [final/original x 100] and this learner has
also correctly taken that answer away from 100.

Show your working.
Polew N=73S W"\“s
Py Z =\ W‘\“3

1) =2.8b (3)
3
Wbx z2.86= LS, ¥

100 2 = US. 11y =Sh.ag

54.29

The following response gained 1 mark for finding the difference.

Show your working. %S,Y -
l L= 4

Y% ZO"G’/0
-16 (WP
W - 5=
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In the following response the learner has the division upside down but has x 100
so gained 1 mark, as error carried forward, for that

Show your working.

22 :
® oo = Joo CXQ
(o

(3)

L00 %

Question 3a

It was very encouraging to find that many learners used the information in Figure
7 and worked out that as the sodium ions are moving against a concentration
gradient and that, as ATP is involved, sodium ions leave the cell at point 1 by
active transport.

Question 3b

Most learners used their knowledge and also used the information in Figure 7 to
give very good explanations of how the chloride ions move down their
concentration gradient, through protein channels, by facilitated diffusion, which
is a passive process. Very few learners had little or no idea, or the wrong idea, of
how the chloride ions leave the cell and, surprisingly, those learners did not
seem to use the information in Figure 7 to help them.

14
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Here is a very good response, demonstrating clear understanding

The Chionide 10n leaws Mo civaked epithelal Cel) Beoeqe
Fos—Focit tatedd  diflusion  Tais is as Chet e Chiakk Tons are.
Chqw’ « So Canivl. S na..}k he e phytucp:d b! lu\o-’ % Smple
difhuson. 2 The Chlotide $.0sy  leave Bk%et.ﬂhmu\kq Chatne!
PRiin  WDich S aa kS PRkt Teak snod Chaged melechtesio Pass
Rt Mo ATR S —re—No creigq S ro:t-am‘-'n RS proken Se ATP S
foused: ThS (% bgese oF0S c\oh\:_‘uqf\ FS_Gonceetmbian qadeat froe a
g.c; &t\:’mg Sa Lﬁk Coces¥ation oF “q,w.‘k 1045 to apince .t low (c.(.,.nlro

ride 10AS .-

I 'l
L= A Y

The flowing gained 1 mark for the reference to a protein channel

. . _'} o &hrﬂu&h
- (Unlonde (o CC_-l MARe, Anely -.».:.ot\_ QU % g

n

profein (nannelan dAraadd Sas GO GG MU -
- _adawe  rawport

This response gained 3 marks for: stating that the chloride ions diffuse; reference
to a channel and a description of the ions passing down a concentration gradient

g difRx oo o dannd by
?,;3 ol iated ep'wd/cdﬁw% W concumtrdo

Fo [ow CoN QN

Question 3d

The majority of learners correctly identified osmosis as the process by which
water leaves the cell. Some learners lost the mark by giving a list and including
another option, such as osmoregulation.
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Question 4a (i)

As the question asked about the importance of excretion, learners did not have
to give a definition of excretion, although if they did it was credited. Other most
commonly seen responses were that the waste is toxic and would build up of not
removed. The majority of learners gained one of the two marks.

The response below gained 2 marks. The reference to glucose is irrelevant and
was ignored.

Exerohiod "4 mpodaak o rddin Hre r*a“’ amoutk ok
Ced\dun pevduas WA ouc boody . Tha 0\%0. ol
Poe i3 up de koxits WAL uxtan oy exosdhng ond
Qz\\\ti\hc\ W\ gvdunds - QWM bt ducose e

The following gained one mark.
EXUan ol B oty & ottt Ulshe gl S

0 W Tws & WW—%WMWL
doe B B ‘Mjobllluﬁ (an Gl Ue Bu lay,

Question 4a (ii)

Many learners tried to explain the process of osmoregulation but failed to state
that it is the regulation of the water and salt (ion/electrolyte) content of the body.
However they could gain two marks for two relevant ideas as to why the process
is important. Most often seen were references to cells becoming bloated and
bursting or cells losing water and shrivelling (the same marking point). Some
learners then commented that shrivelled cells could not carry out their
metabolic, enzyme-catalysed reactions. Others commented on the need for
maintaining a suitable blood volume and therefore pressure or to maintaining
the ability to sweat and regulate temperature.

16
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The following gained one mark for reference to controlling the levels of salt and
water but the next sentence was too vague to gain a further mark.

Obmtb(‘t%u\\abox Conden\o  Tle levels oF
S\E A (Al 4T i~ e })st.—i\ P,—o,ef\m
(oonplicasmy  tabveln ColA Ottt +le \o:mkq\-

The response below gained two marks. Although the explanation did not
mention salts, the learner then referred to cells bursting, which gained a mark.
The reference to preventing dehydration gained another mark.

OW,’MQIW Wit e B he Crtiohd, Too mus
Ol Wl sl b Gl Vaadtirg B Vdausy o Loay. Too Gihe
Way o wh © Ruglsbaay  Cllo anl U By Uicn G

(oo - Asat

Some learners confused excretion with osmoregulation.

Question 4b

Many learners tackled this question well. Their responses demonstrated that
they knew and understood the pros and cons of renal dialysis. A few became
confused in their responses and started talking about surgery - presumably
confusing treatment by dialysis with treatment by kidney transplant. However
the better responses gave balanced accounts with several advantages and
disadvantages of renal dialysis. Some gave unexpected, but nevertheless
creditworthy, responses such as making the point that dialysis does not raise any
ethical or religious objections as transplant surgery might do.

Weaker responses were vague and showed little understanding of the
advantages or disadvantages of renal dialysis; many of the weaker responses
indicated that the learners mistakenly think that dialysis is more cost effective
than transplant surgery or that patients spend all of their time on a dialysis
machine. Some of the weaker responses indicated confusion between the side
effects of immunosuppressants and the effects of dialysis.

17
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:BTEC (Applied Science Unit 5: Principles and Applications of Science II)

The following response is at level 1. The plan demonstrates that the learner
understands that having to go to hospital for treatment is a disadvantage but
there is no discussion about the fact that treatment is available immediately, nor
is there any reference to how often and for how long the dialysis needs to be
carried out. The paragraph about the advantages is very weak.

MNMO-%G | Orsaghoeleicye

- Povides Le(p with  Kidnew - Nouu) losp ) Jisks
e N - Dgg  oveaadd
WL}WJ = Cvancial

Qoved  didpeis  ollews S=ppor gread  sopecy fec
treakie  Widmy G Top  wuses  ond. doclers aed o
red  te> breake rouway  pokents it His proliee-,
EL:S M BOTEAQY, o e eﬂge.dxenaj Wil twCreoSd
Al
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The following response is at the bottom of level 2, with 3 marks. The format
chosen by the learner is perfectly acceptable. The response is concise but has
covered a range of points and shows good knowledge and understanding, and
has included analyses of pros and cons. There is some supporting evidence and
it is easy to follow their reasoning as the account is clear.

DASOANANTONES ™

TR cana QR WA on LaieaTes d.c.x"\\\s Mves s cney
AR Yed P KO e ALONSES.

T XAMES LY. O \O\ OFf  tAnne .

THON. _NONR & K. qao\v\% OO 42 M2 NOjpltal
O ATEERTTEM0\.  Steasnwenx -

Adanxades

THe\ps kreax  Kidoey fanle

OO S8 . OF K GQ\\'\\'\%.\'\\& Q. AONNS QAN

TYCM con QO INI®  ENR  SCROFTORNN  SRTenGin
Aoy UNIKE O WIANeY o ANIRANT LIRS Pl
hWoane £ wav  MoONVens 2ok o AdVQX -
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The next response is at the top of level 2 with 4 marks. All the points made by the
learner are relevant and show good knowledge, understanding and analysis. The
learner has discussed pros and cons and there is a reasonable range of ideas
here. Learners are not expected to cover all the points given in the indicative
content of the mark scheme. This response has a reasonable structure, although

it would have benefitted from being split into paragraphs, and is clear and
coherent.

a A disadvantage o rend gualsy 13
fhak k(s very g Cosiy Jo run, a pabeat
Nﬂ’?ru mwkwam M%a@
o€ wineh  Cous s Sints
i(saduamfa%z,s Yot o\pueom#o&wzma/
w(l-oq made  whigl ¢ d&m ' angt:‘:?
L\\tu lowe fo L@ CNerU D*F(AM
bow it Mooy oipde - An e Q (s HH
M can Sotyuae @ Clisduss ol WW
So Hray widl ret e walar;l#d:)l:@pg J/
[admzj/, S/m‘( sd 0
an peopls in dire peedl 0 < hadne,
e fur oyv a/no! /fvse wle Can ch[ an

sf eay wak wolust ;o/(]

4‘«*@[‘61 P Wtfﬁ s Aok Heo

Mﬁ M%SZ(’ g ﬂ\l) Seme Q;d
fle o on C& Would nef A/
nE m Eadwe APQ; oug«dfof«): (¢
[l/&- g (¥ deyr +o  Frlbre flr DA (¢

-

20



o L3 Lead Examiner Report 1901
:BTEC (Applied Science Unit 5: Principles and Applications of Science II)

The following response shows comprehensive knowledge and understanding
and has discussed a wide range of advantages and disadvantages. The lines of

argument are supported but the account lacks coherence in some places so this
response is at the bottom of level 3 with 5 marks.
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The final example shows comprehensive knowledge, understanding,
interpretation and analysis. The advantages and disadvantages discussed are
consistently supported by sustained application of relevant evidence and
knowledge. It has a very well-developed structure that is clear, coherent and
logical. Despite the lack of paragraphs the reasoning can be easily followed. This
response fulfils the criteria for being at the top of level 3 with 6 marks.
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Chemistry

Question 1

This question relates to content from Al: Relating properties to uses and
production of substances. The question focuses specifically upon the
electrolysis of alumina and the conditions used.

Question 1a

The correct formula of alumina being Al>.O3 was well known by candidates.
Other answers were rarely selected in this multiple choice question.

Occasionally, better candidates demonstrated their understanding of formulae
to work out the answer.

(a) Identify the chemical formula of alumina.

£l A AIO -

Al a3
@ B A0,

\ /
B C AlLO ALy O
B D AQ,

It is recommended that candidates are made familiar with formulae of
substances mentioned within the Unit 5 specification or are equipped to work
them out.

Question 1b (i)

The correct answer of cryolite tended to be selected by better candidates in
response to what alumina is dissolved in for electrolysis. The other three
answers were also regularly selected in this multiple choice question,
particularly bauxite and sodium hydroxide.

Candidates need to consider the context of a question carefully - in this case, it
was the electrolysis of alumina rather than its extraction and purification from
its ore.
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Question 1b (ii)

This question was generally well answered, with most candidates either scoring
1 or both marks. Most candidates were able to identify that the melting point
was high or that there would be an energy implication. Where only 1 mark was
scored, it was because candidates had not responded to the “explain”
command verb and had not made the appropriate link between these two
ideas. Candidates need to be encouraged to provide linking statements to
show their understanding when an explanation is required.

- Hlumm 18 dissolved. adhe . Chan.
mu.(:ed .due.... — - ma(.tmg paint.,..wich .
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In this response, the candidate has only recognised that the melting point of
2072 °C is high (1 mark awarded).
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In this response, the candidate has only recognlsed that more energy will be
required in melting (1 mark awarded).
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In this response, the candidate correctly links the use of less energy with
lowering of the melting point (2 marks awarded).

Responses that did not score often relied upon chemical ideas that were not
directly relevant, for example, ions being free to move. Again, it is important
that candidates appreciate the context of the question being asked, rather than
simply recalling information about a topic.
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In this response, the candidate refers to ions and electrons now being free to
move and conduct electricity - this idea is not relevant to the dissolving of
alumina in preference to melting of the substance (0 marks awarded).

Question 1c

This question was normally attempted but only the best candidates were able
to complete and balance the equation.

| HCCH- Dz SA

In this response the candidate has correctly given the formula of the
aluminium ion and the correct humber of electrons to needed balance this
(2 marks awarded).

Whilst the majority of candidates did appreciate that the equation involved the
addition of electrons to a positive ion, key problems encountered were writing
the correct charge on the aluminium ion or balancing the equation.

ALY P - {

In this response, the formula of the aluminium ion is incorrect. However, the
candidate has demonstrated that they understand that an electron needs to be
added to a positive ion (1 mark awarded).

Some candidates were clearly unfamiliar or uncertain about the use of half
equations to represent electrolysis processes, and equations which did not
involve ions or electrons at all were common. Others did not realise that other
elements, such as oxygen or carbon, could not be part of the equation.
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In this response, the candidate has not recognised that electrons must be
involved in electrolysis and the answer is not credit worthy (0 marks awarded).

In this response, the candidate has attempted to use aluminium oxide and
carbon, and the answer is not credit worthy (0 marks awarded).
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Question 1d

This question was reasonably well answered, with most candidates either
scoring 1 or both marks. A better understanding of the chemistry involved was
required by comparison to Q1b(ii).

Where only 1 mark was scored, it was often because candidates failed to
identify that oxygen was evolved at the anode, and was the reason that the
anode decomposed or was eroded.

In this response, the candidate has identified that the anodes need replacing
because they erode / break down but has not explained why this occurs
(1 mark awarded).

A range of alternative wording was frequently observed for decompose or
erode, some of which was not acceptable (e.g. rusts) — candidates should be
encouraged to use more technical language and do so correctly.

In this response, the candidate has poorly expressed their ideas by stating that
the anode would “wear off” when used (0 marks awarded).
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Better answers explained that oxygen reacted with the carbon anode and that
carbon dioxide gas was formed.
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In this response, the candidate has identified that oxygen reacts with carbon.
Further, they have identified that carbon dioxide forms and provided an
equation (2 marks awarded).
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Question 2

This question relates to content from A3: Energy changes in industry and Al:
Relating properties to uses and production of substances. There is a particular
focus on catalysis and its effect on a reaction profile diagram.

Question 2 (a)

Although the question was straightforward, only the best candidates were able
to draw the required reaction profile diagram.

t . ol
Cakedn 5
NE Y 4 ¥
enthalpy | N,(@) + 3H,(g) N Cukady

2NH, (g)

v

progress of reaction .
n

This response, the candidate has correctly drawn the catalysed enthalpy profile
underneath the uncatalysed profile diagram (with appropriate start and end
points). Whilst not required, the candidate has clearly shown the effect on the
activation energy in their diagram (1 mark awarded).
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Many candidates struggled to correctly draw the reaction profile curve for the
catalysed reaction on to the original diagram, revealing poor recall. Common
errors observed included:

e Not starting the curve at the reactant level and/or not ending at the

product level
e Drawing a completely separate reaction profile diagram
e Only labelling the activation energy on the diagram

faffaﬂ
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enthalpy | N,(@) + 3H,(g)

2NH, (g)

progress of reaction

In this response, the candidate has simply labelled the activation energy
and overall enthalpy change, with no attempt to redraw the curve (0 marks

awarded).
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enthalpy | N,{g] + 3H.(9)

2NH, (g)

progress of reaction
In this response, the candidate has begun the curve at a position higher

than the reactants enthalpy level and finished at a position lower than the
product enthalpy level (0 marks awarded).
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Question 2b

Responses to this question generally received credit but it was rare to see full
marks awarded.

Most candidates were able to identify one or two relevant effects of a catalyst,
often that the rate of reaction was increased, less energy was required or that
an alternative route of reaction was followed.

The catalyst being “unchanged” was also common but is not an effect of using
the catalyst, as stated in the question. Many candidates also gave “lowering
the activation energy” as a response, but this had clearly been established in
the introductory context of the question, and could therefore not be awarded
credit for repetition of the point.
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This response begins with “lowers the activation energy” which is not credit
worthy. However, reference to providing an “alternative reaction pathway” and
speeding up the rate of reaction are two valid points (2 marks awarded).
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This response also begins with “lowers the activation energy” but does
recognise that this means that less energy / fuel is required and that rate of
reaction speeds up (2 marks awarded).
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Only occasionally, did some candidates provide deeper understanding of how
the catalyst actually provided an alternative route.
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In this response, the candidate recognises the importance of the surface of the
catalyst in speeding up the reaction. The answer could have been developed
further to refer to weakening of bonds, more successful reactions or even that
this is an alternative route in order to achieve full marks (2 marks awarded).
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Stronger candidates tended to structure their responses better, following a
chain of reasoning so that an effect was identified, explained and consequence
given.

L Tha ¢ .um..cz.gxm.zjax.:s PR &dew‘m?qg_d.u@tmmm_eg_
LR YOO eON . mmmm\.@\uwtmmwmw\

ﬁmmqﬁw pS S SIR A STLRSENTNVANE - X tm_pm_cm.. 8 SMOQM
QA Q. CLQ NN
Al QAN e SN of % ﬂmlmmz 2 m

In this response, the candidate identifies the key reason for the use of a
catalyst (i.e. to speed up rate) and follows through with sound reasoning (i.e.
providing an alternative reaction pathway, and reducing the energy needed).
The answer could have been developed further to refer to a lowering of
temperature as a consequence of the reduced need for energy (3 marks
awarded).
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In this response, the candidate puts forward several key ideas and links them -
that the bonds in nitrogen and hydrogen molecules are more easily broken,
which is an alternative reaction mechanism, and that there is a greater
proportion of particles that now have the energy to react. This builds up to the
key effect identified by the candidate that the reaction is faster (4 marks
awarded).
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Question 3

This question relates to content from Al: Relating properties to uses and
production of substances and A3: Energy changes in industry. There is a
particular focus on the electrolysis of brine, the definition of the standard
enthalpy change of hydration, energy calculations and consideration of the
differences in standard conditions.

Question 3a

A large number of candidates scored 2 or all 3 marks. Generally, two marks
were often gained by simply identifying that chlorine was formed at the anode
/ positive electrode and hydrogen at the cathode / negative electrode. Some
learners, however, did confuse the two. Some good understanding of the
processes involved was demonstrated, such as equations and details of
membrane cells, but was not relevant to what the question asked which was to
describe where, not how, the products are made.
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In this response, the candidate provides more detail than is required by the
question (i.e. equations and processes occurring) and mixes up the products at
the cathode and anode. The formation of sodium hydroxide is described but a
location of formation is not clearly given (0 marks awarded).
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The exact location of the formation of sodium hydroxide was often known (ie
around the cathode) for the third mark, but equally, responses would refer to
where it exited the cell or provide vague statements such as “the bottom of
the cell”. Credit was given where candidates recognised that sodium hydroxide
formed in the solution, left behind after the chloride and hydrogen ions were
discharged.
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In this response, the candidate accurately answers the question by simply
giving the locations that each product is found at (3 marks awarded).

Question 3b

A large number of candidates were not able to complete the definition for the
standard enthalpy change of hydration, despite equations being given that
showed the ions in the gaseous state of matter.

Common responses given in place of “gaseous” included:

Standard
Aqueous
Liquid
Solid
Hydration

Equally, candidates were not able to recall 100kPa as being standard pressure.
Common responses given in place of “*100” included:

1

101
273
1000
1x10°

@ Pearson

38



L3 Lead Examiner Report 1901

(Applied Science Unit 5: Principles and Applications of Science II)

The enthalpy change when 1 mole of ionsin the ... (.3...... state are dissolved

in water to infinite dilution under standard conditions (.. 1.0 0. kPa and 208K).

The candidate has completed the definition correctly and is awarded both
marks (2 marks awarded).

Question 3c

In general, candidates were usually able to achieve 2 marks on this question.
Frequently, this was by way of an incorrect calculation where the answer given
matched one of the commonly derived values shown in the mark scheme. The
most common issue for learners was that they had not reversed the sign of -
760 and so either calculated the answer to be -4 or gained two working marks
for the summation of -418 and -338 and an evaluation. A significant number of
candidates showed good understanding and carried out the calculation
accurately to gain 3 marks. A few initially produced creditworthy responses
and then proceeded to divide their answer by a number, for no accountable
reason. There were occasions where no attempt had been made at all, and
candidates should always be encouraged to attempt and show their working as
the probability of achieving at least 1 mark is good.

A (-760) + Ake® - (-418) + (-3”R)
Avc® - (eR) 4(—3383-6-7@)
A® - g

In this response, the candidate correctly gives 4 as the answer. The working
clearly shows a good understanding of how to solve this problem, with the
summation of -418 and -338, and the reverse of the sign for -760 (3 marks
awarded).
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In this response, the candidate incorrectly gives -4 as the answer. The working
clearly shows the summation of -418 and -338, but has reversed the sign of
this rather than of -760. The evaluation of this sum is correct (2 marks
awarded).

~YLs —33% = —156

t . 156 ~ 760 AH? = ~ABLE o

In this response, the candidate incorrectly gives -1516 as the answer. The
working clearly shows the summation of -418 and -338, but also of -760. The
evaluation of the sum is correct (2 marks awarded).

Question 3d (i)

Only a small proportion of candidates scored the full 3 marks. The majority
scored 2 marks, using the equation provided correctly but losing a mark by not
converting the mass to kg. A number of candidates unnecessarily determined a
new temperature change value to use, either by converting to Kelvins or
subtracting the temperature change from an arbitrary room temperature. A
smaller number of candidates calculated the relative formula mass of sodium
chloride to use as the mass.
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Show your working.
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In this response, the candidate correctly gives the answer 2.09k] and provides
their working (3 marks awarded).
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In this response, the candidate incorrectly gives 2090 as the answer, having
omitted to divide through by 1000 to convert to kJ (2 marks awarded).

585 x 18 x 2%
= b\ DLEY

In this response, a mass of 58.5 has been used (presumably the RFM of NaCl)
to give an answer (0 marks awarded).
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Question 3d (ii)

This question proved challenging for the majority of candidates. The key word
within the question was “valid” and so candidates needed to provide a
response which identified why the values were not comparable.

Responses that were not creditworthy included:

one was heat change and the other was enthalpy change

one was endothermic and the other was exothermic

heat loss or experimental error in 3(d)(i)

theoretical / estimated value in 3(c) or how this calculated

different masses of water or different specific heat capacities were used
in the calculations

These are not reasons that would undermine the validity of the comparison.

In this response, the candidate’s reasoning is that a theoretical value cannot

be compared against a practically derived value - whilst this is an argument

about the accuracy or reliability of the values, it is not relevant to the validity
of comparing the two values (0 marks awarded).

Credit-worthy answers varied in depth of understanding. Some responses only
just achieved the mark for commenting that there was a difference - “different
units” or “different conditions”. Better answers were more specific, such as
identifying kJ mol in ‘c’ and kJ in ‘d(i)’, or identifying that the value in ‘c’ was
determined under standard conditions, whilst ‘d(i)’ gave no indication.
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(1 mark awarded)
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(1 mark awarded)

Question 4

This question relates to content from A2: Structures, reactions and properties
of commercially important organic compounds. There is a particular focus on
the initiation step in a free radical mechanism, naming and drawing structural
formulae, and identifying structural features to explain chemical reactivity.

Question 4a

Most candidates were able to give a good attempt in response to this question,
but with varying degrees of success. The idea of what was occurring in the first
stage of the reaction was familiar to most, and 1 mark was normally awarded
where the formation of free radicals was referred to.

L{L HMLMS 'V)(+"3( . Ulww\ Ol O
4 lne  dleboor

(1 mark awarded)

However, both marks were only achievable if deeper understanding was shown
(i.e. that bromine free radicals were formed by the breaking of the bond in
Br2). The level of technical language required to answer this question was
therefore high and it was pleasing to see reference to homolytic bond fission
being applied correctly.
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(2 marks awarded)

Answers that did not achieve any marks were frequently because the use of
correct terminology was poor, irrelevant information about catalysis or energy

was presented, or that there was confusion about which molecule was affected
by the ultraviolet light.
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(0 marks awarded)
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(0 marks awarded)
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Most learners were able to provide a sensible displayed structural formula for a
bromoalkane, but this was just as likely to be a version of 1-bromopropane
rather than the expected answer of 2-bromopropane.
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bromoalkane Y bromoalkane Y

(0 marks awarded)
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bromoalkane Y bromoalkane Y

(1 mark awarded)

It was rarer to see other answers, but a range of molecules which had double
bonds or HBr intact, showed that these candidates did not appreciate what
type of reaction was occurring, in spite of the example provided by
bromoalkane X. Occasionally, a molecular formula was observed, which
indicated that the term “displayed structural formula” was not understood.

@ Pearson
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Question 4b (ii)

Only a small section of the candidates were able to identify that the reason
that propene could form two bromoalkanes was because it was asymmetrical.
Whilst all four options were selected, propene having cis and trans isomers was
the most popular choice. This is most likely because this type of isomerism is
closely associated with alkenes, but candidates need to be aware that not all
possess this feature.

Question 4b (iii)

The correct answer of 1-bromopropane was the most common choice for
amongst candidates, revealing that naming and numbering conventions for
organic molecules are generally well known. A smaller proportion of candidates
selected 3-bromopropane, revealing that more practice in numbering
convention is required. Options which contained the suffix *_ene” were almost
entirely avoided.

Question 4b (iv)

This was a challenging question and designed to stretch the most able, but
would still provide weaker candidates an opportunity to achieve 1 or 2 marks.

A majority of learners only achieved the mark for the comparison of stability,
that carbocation A was less stable than B. An incorrect comparison made
attainment of further marks unlikely. It was often the case that a poor
understanding of stability in this context was observed, irrespective of whether
the comparison was correctly made or not. Stability was often taken to mean
reactivity and explanations of the mechanism often ensued.
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In this response, the candidate has incorrectly identified that carbocation A is
more stable than carbocation B and there is no other credit worthy point given
(0 marks awarded).
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In this response, the candidate has correctly identified that carbocation A is
less stable than carbocation B for 1 mark. There are no further credit worthy
points (1 mark awarded).
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Responses that gained 2 marks tended to be those that were able to give
sensible and relevant comment about the features surrounding the positively
charged carbon, rather than simply identify its location. The use of Figure 5 by

some candidates helped to convey their ideas.
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In this response, the candidate has correctly identified that carbocation B is
more stable and describes relevant differences in the structures for the first
two marks. The use of the images has assisted the candidate in their response
(2 marks awarded).
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The best responses tended to use better terminology such as alkyl or methyl
groups, or primary and secondary carbocations. Again, if there was no
reference to this, gaining more than 2 marks on this question was unlikely.

Responses gaining 3 or more marks needed reference to electrons being
pushed towards the positive charge, and this effect was only known and
expressed coherently by the very best candidates.

(Total for Question 4 =9 marloLS

In this response, the candidate has correctly identified that carbocation B is
more stable and describes relevant differences in the structures for the first
two marks. A further mark is awarded for expanding the point that an
electrophile is more likely to attack carbocation B (3 marks awarded).
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In this response, the candidate has correctly identified that carbocation A is
less stable. A high level of understanding is shown as the candidate uses the
terms primary and secondary carbocation accurately in this context. The
relevance of this is expanded upon further by identifying that an alkyl group
pushes electrons and that as B has two alkyl groups the carbocation is
stabilised more (4 marks awarded).
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Question 5

This question relates to content from A2: Structures, reactions and properties
of commercially important organic compounds, specifically the commercial
importance of the hydration of ethene.

The extended response question offered opportunity for candidates to analyse
the information in the table and construct a discussion on the advantages and
disadvantages of the manufacture of ethanol from ethene. Candidates that
scored no marks arose generally because the question was unattempted. The
majority of candidates were able to provide credit worthy answers across the
three levels, but in the main, most candidates were in either level 2 or lower
level 3 - it was rare to see candidates score either 1 or 6 marks.

Key issues found with responses were:

e identifying that a reversible reaction was an advantage as there was no
waste or reactants could be reused

e not fully demonstrating what was known by yield and thereby not
qualifying why a lower yield was a disadvantage

e too much reliance on vague statements of “cost”, "abundance”,
“pollution” and “environmentally friendly” to explain an advantage or
disadvantage

e simply identifying which process was continuous and which was batch,
without explaining what this meant or how it was advantageous or not

e ignoring the comparison of the catalysts or identifying that only
hydration of ethene had a catalyst

Level 1 responses tended to provide simple statements of comparison about
the two methods of production but without much, if any, expansion (eg
hydration of ethene uses a higher temperature than fermentation) or with an
explanation that was incorrect or incoherent. More often than not, candidates
would achieve 2 marks at this level as the majority of the information from the
table was used and at least one point of comparison was expanded upon
correctly.

Level 2 responses built upon basic points of comparison by providing some
further detail that went beyond the table or had an argument for their point,
albeit sometimes not fully developed. At this level, candidates were able to
expand upon at least a couple of areas to justify why they were an advantage
or disadvantage, and this was typically temperature, sources of the raw
materials or the type of process involved. However, information was not
always correctly evaluated (eg a reversible reaction means that nothing goes
to waste) or was scientifically correct but poorly applied to the context (eg the
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catalyst in the hydration of ethene lowers the activation energy, yet a similar
argument for yeast in fermentation was overlooked). Many candidates
provided responses at this level, with both 3 and 4 marks being equally
observed.

Level 3 responses generally included a detailed consideration of advantages
and disadvantages of fermentation, alongside that of the hydration of ethene,
which consolidated the points being made. A broader recall of specific detail
beyond the table for either hydration of ethene or of fermentation was also
often evident at this level. These responses also tended to have a better and
clearer understanding of more challenging comparisons such as the catalysts
used, rate, waste products formed and the significance of the yield, but it was
rare to see these linked as a comprehensive analysis and sustained application
(eg the continuous process compensates for a low yield by producing ethanol
faster and recycles any unused reactants to make the reaction more efficient).
Consequently, although a number of responses were seen at Level 3, these
were frequently awarded 5 marks rather than 6 marks.
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Level 1 (2 marks)
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In this example, the candidate has made simple comparisons between the two
processes which would be considered adequate (e.g. temperature is higher in
hydration of ethene, the yield is lower in hydration of ethene). Expansion of the
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points is not presented in most cases, but there is the occasional attempt (eg
batch process only produces small amounts of product at a time) and often is
not explained (e.g. crude oil releases pollution, plant material is environmentally
friendly) which show that lines of reasoning are only partially supported. The
discussion shows some structure and coherence. This places the response at the
top of Level 1 and 2 marks can be awarded.

Level 2 (3 marks)
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In this example, the candidate has looked at a range of information from the
table (i.e. the source and production of reactants, temperature difference,
process and yield, and catalyst used). However, whilst the areas show some
good ideas (e.g. continuous allows supply and demand to be met, low yield for
the energy and funding required), these are not always well linked (e.g. cracking
and burning of crude oil) or developed (e.g. why high temperature is expensive,
why phosphoric acid is dangerous). The discussion shows a structure which is
mostly clear, coherent and logical. This places the response at Level 2 and 3
marks can be awarded as the lines of argument were not always supported.
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Level 2 (4 marks)
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In this example, a good range of the information from the table has been used
and interpreted within the discussion (i.e. the type of reaction and process, the
reactants and their source, temperature, catalyst, and yield). The lines of
argument and expansion vary in their logic from sound (e.g. phosphoric acid
being dangerous in high concentrations, low yield countered by a continuous
process) to muddled (e.g. reversible reaction being an advantage as the
reactants can be used for something else, ethene being made from fractional
distillation). The discussion shows a structure which is mostly clear, coherent
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and logical. This places the response at the top of Level 2 and 4 marks can be
awarded.
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Level 3 (5 marks)
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In this example, the candidate has utilised a good range of the information from
the table and interpreted this within their discussion (i.e. the type of process,
the reactants and their source, temperature, catalyst, and yield) - there are
other areas that could have been considered (e.g. the impact of reversible
reaction, consideration of the raw materials used in fermentation) so coverage
is not as extensive as it could be. However, the advantages and disadvantages
of points identified are expanded upon well and lines of argument are developed
in relation to these (e.g. the continuous process as an advantage over the batch
process, the higher temperature in hydration needing more energy and cost
thereby being less efficient) — in the main this is consistent, although some areas
could have been developed further (e.g. the comparison of yield, the issues with
the raw materials). The discussion shows a well-developed structure which is
clear, coherent and logical. This places the response in Level 3 and is awarded
5 marks as there was scope for further expansion of the points made.

Physics

Q1b (i)

Learners were generally able to identify that the word ‘change’ was required for
this answer. Learners sometimes included an example of what might change,
which was ignored as it was only the meaning of the symbol that was required.

Q1b (ii)
Learners found this more challenging than the first question. A typically correct
answer is shown.

X

Most learners giving the correct answer wrote this or the word ‘length’. It was
rare to see the word ‘displacement’ used.

Many learners appeared not to have read the question carefully and attempted
to give an answer connected in some way to the diagram. Typical incorrect
answers were words such as, ‘area’, ‘volume’ and ‘pressure’.
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Q2a

This multiple choice question was poorly answered. Many learners confused the
idea of Heat/Thermal Capacity and Specific Heat Capacity, giving the incorrect
answer D, rather than the correct answer C.

Q2a

The question was designed to test understanding of the process of melting in
terms of the behaviour of molecules. Learners were expected to consider the
energy transfer involved in the process and the effect on the arrangement of the
particles. The question makes clear that learners must make mention of
molecules, or an equivalent idea, such as particles in order to gain marks. Many
learners gave a general explanation which did not meet this requirement.

This response gained three marks.
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This response gains the second marking point, and the third and fourth points
for a statement about energy gained and then the movement of molecules.
There is no comparative statement for the first marking point. Had the learner
stated that the molecules move faster or the equivalent, this response would
have scored all four marks.

It was rare to see a complete answer to this question.
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This response gained two marks.
(4)
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The marks were gained for the second and third marking points. There is no
comparative statement for the first marking point and no mention of
intermolecular forces for the final point from the mark scheme.

The requirement in this question to use technical language in a correct way was
a challenge for many learners.

Q3a (ii)

This question was a challenge to many learners. In previous series questions
have been asked about the first and second laws of thermodynamics, and
responses were weak. This remained the case in this examination, where on this
occasion the second law was tested. Learners confused the first and second laws,
giving answers relating to energy conservation. The answer expected learners
to explain that in this example of a steam engine, that it could not convert all
the input energy into work, as some energy is lost to the
environment/surroundings.

Some learners were able to arrive at a partial answer. This example gained one
mark.
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This response gained the second marking point from the mark scheme. There
was no indication of the first marking point. Learners that were able to give an
incomplete creditworthy response, generally made this kind of point.

This two mark answer was much more rarely seen.
(2)
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This answer gains the first marking point from what is in the additional guidance
for the last two lines. The second marking point is also gained for the statement
about loss of heat loss to the surroundings.

Some learners wrote lengthy explanations for these two marks, but never
correctly used the correct language to explain themselves clearly.

Q3b

Learners were asked to describe how a steam engine was an example of a heat
pump. The answer had to relate the idea of an energy change from heat to a
form of mechanical energy in order to do work. Marks were available for the
energy conversion and then for the final idea of work. Some learners answered
by considering what happens in a steam engine in terms of steam being raided
by heating water, then going on to saying what the steam did, e.g. pushing a
piston, moving wheels, etc. If the learner then went on to state that work was
done, the final mark could be scored. Many learners were abler to score one or
two marks, but frequently missed the last marking point.

Some learners answered by describing a heat pump and gained no credit.
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This response gained two marks.

ﬂgb) Describe how a steam engine is an example of a heat engine.
(3)

This s becoase b oes  Frickion utich  Coeabel femp

Jbecoase st gy G lacadk  tare faecbon/ea). il

This gains the first two marking points on the third line. There is no mention of
work done. This response was typical of many that gained marks.

A full three mark response is given here.

(b) Describe how a steam engine is an example of a heat engine. .
Gk 1nto (3)
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The learner has written about a turbine which moving which was an acceptable
response for the second marking point in the additional guidance. Some learners
tried to describe what happened to pressure and volume or considered
temperature changes in their answers and drifted away from what the question
was asking about.

Q3c (ii)
This was a calculation that was well answered by learners.

Many were able to calculate the value and gain both marks. In some cases,
learners gave their answer of 0.88 as 0.88% and therefore lost a mark. In this
particular calculation the value obtained is without a unit, hence the lack of a
unit on the answer line. In every other case where these was a calculation, the
unit is given on the answer line. It should be noted that unless the unit is
specifically asked for then the learners should not add their own unit. This can
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lead to the loss of marks if it is incorrect. The question asked for the efficiency,
not the percentage efficiency so the number had to be a value less than 1 or in
this series we allowed a correct percentage efficiency. Some learners were aware
that an efficiency of 0.88 was the equivalent of a percentage efficiency of 88%
and were therefore not penalised as they had an answer correct in terms of the
value quoted.

This is an example of a correct two mark calculation.

Calculate the efficiency of the boiler.
Use the equation: efficiency = 1 - %ﬂl-
Show your working. ’
Q
- 32d0° _ (.88
%.Qxi10'0
3S
(Yl el v Q0
1.0l ORB20P2Y

efficiency of boiler = Q. ? &

The answer on the answer line is correct. Had the learner just given the answer
without the working both marks would have bee scored.

This response gained one mark

Calculate the efficiency of the boiler. 9 P
Use the equation: efficiency = 1 - _%u. X¢ = ] 00000000
Show your working. ; lo’; |SCOCHBRE0
\ 35qu [
2-Gaig™> = T eeSEpaTess

NS

efficiency of boiler = ... C °§
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The substitution is correct, but the value has not been correctly evaluated. Had
the working not been shown and there was just the answer on the answer line,
then no mark would have been scored.

These two examples show the importance of showing working. Intermediate
marks can be scored even if the final answer is wrong, if working is shown.

Q4a (i)

Q4a and b related to graph of length of spring and force applied. There was an
easy start to the question in the form of a ‘state’ question. In this case the
learners were expected to state how the graph showed Hooke’s law. In previous
series, similar types of question asked for ‘why’ rather than 'how’. Learners were
expected to indicate that the line was straight or linear or had a constant
gradient. Many learners attempted to quote Hooke's law for the answer, which
was not asked for. In addition, in attempting to quote Hooke’s Law the learner
considered length and force and not extension. Many learners did not gain this
mark as a result. Comments about proportionality were ignored, apart from the
specific case where there was a correct comment on force and extension.

This answer scored the mark

a(a{k AL geey. (ALVeICy 0L acomatant afe.oM/(
durectly  orgparitonad

The comment on ‘a constant gradient’ scored. The part about proportionality
was ignored.

This response scored no marks.
(1)
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Many learners quoted energy conversions between GPE and KE as an answer. It
was clear from responses that learners were not able to use the graph to state
that a straight line relationship is what would be expected to be seen.
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Q4a (ii)
This was answered very well and in the aspect of graphical interpretation

requiring reading an intercept, learners were able to show a good level of
competency.

Q4b (i)
Learners were able to show a range of performance on this question. Learners

were expected to take data from the graph and use it in one of the equations
given on the formula sheet to find the spring constant of the spring.

Many learners were able to select and use the correct equation, however some
were not able to take the data from the graph to find the extension of the spring.
In the cases where the incorrect extension was used in a correct calculation, the
remaining marks were awarded as an error carried forward. A large number of
learners scored three marks as a consequence, or two marks in the final
evaluation from that error carried forward was incorrect.

This response gained all four marks.
(b) (i) Calculate the spring constant, k, of the slinky spring.

Show your working.

' (4)
gy = Meot o R ez

A 7<
i) 1

e B

o &
)

spring constantk = 6" 36 Nm"

The answer on the answer line is correct and, in this example, full working is
shown. It should be noted that the learner has not found the extension for the
whole force applied, but instead for a limited region of the line. This is perfectly
acceptable, and the correct answer obtained.
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This response gained full marks

(b) (i) Calculate the spring constant, k, of the slinky spring.

Show your working.
F (4)
F= KAX K |B%
¥ D~ = 235-0:S
K= AX =218
K = 0-8 K:“ D.%é
% 0-35

945

spring constant k = (Wes.

The learner has used a dot above the last decimal figure to indicate a recurring

decimal. The calculation is fully correct and uses the whole range of date
presented.

For this calculation answers rounding to 0.4 were accepted as there was the
possibility of some variation in answers due to reading data from the graph.

(b) (i) Calculate the spring constant, k, of the slinky spring.
Show your working.

F (4)
F:KXDl e

@ 0% = KX (3-0-5)
@ 0.F = K* oS

bo.%. - @O.?}'L NMJ
E & 7.<

spring constant k = ﬂ e N

In this example the learner has incorrectly calculated the extension, as the line
does not go to 3m., however, beyond that first error, the rest of the calculation
is correct and so the remaining marks were scored as an error carried forward.
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Learners who were unable to undertake the calculation but were able to write
down the correct equation were able to gain a compensatory mark. This allowed
a wide range of learners to access at least one marking point.

Q4b (ii)
In the final part of the questions relating to the graph, learners were asked to

find the work done in stretching the spring. For this calculation, the formula to
be used was given in the question.

Learners who were able to undertake correctly the calculation in 4bi, were
generally able to do this calculation.

This answer was given the full three marks.
(i) A force of 0.5 N is hung from the slinky spring.

Calculate the work done by this force when stretching the spring.
Use the equation AE = % FAx

Show your working.
(3)

4 e ad
l'Cl O AX workdone=O:g6J

As for the previous calculation, there was an error carried forward if the incorrect
extension was used. In many cases learners were able to gain at least two
marks. This question also required learners to read data from the graph, so a
tolerance was applied to enable learners to gain full credit even if there were
small differences in the values taken from the graph. This would not have applied
if this calculation was not based on data from a graph.

Q4c

The last part of Q4 relates to a slinky spring which stretches under its own
weight. Many learners were under the impression that the question was based
on further masses being added to the spring that them made it stretch. Answers
relating to that were limited in marks as the second mark could not be awarded.
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This answer scored 2 marks

Explain why the coils are further apart at the top of the slinky spring than at
the bottom.

(2)
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Both the ideas of more force and the weight of the slinky are present in the
answer. In many cases learners gained one of these two marks but failed to gain
the other. The command was to explain, and there were few instances of a
justification.

Many learners thought that the spring was deformed due to the consequences
of over stretching the spring.

This answer scored no marks and was typical of many responses trying to explain
the situation.

Explain why the coils are further apart at the top of the slinky spring than at

the bottom.
(2)
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Q5b

Learners were asked to apply their knowledge and understanding of the Bernoulli
effect to a novel situation. The stem of the question made clear that the
Bernoulli principle was to be used. Some learners ignored this and considered,
(incorrectly), electrostatic effects or ideas relating to pressure differences
between the interior and exterior of the balloons.

The answer required learners to link the fast flow of air between the two balloons
to a drop in air pressure in that region compared to the pressure elsewhere.

This response gained two marks for a very clear answer.

Explain, using Bernoulli’s principle, why the two balloons move towards
each other.
(2)

Bornlli S principle swres thor b the  rte g flou
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Many answers were not as clear as this.

This response gained one mark as the learner indicates a low pressure area is
created.

Explain, using Bernoulli’s principle, why the two balloons move towards
each other.
(2)
82 oo PCedsa.  JeR NS
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Learners should be made aware that the application of ideas and principals to
unfamiliar situations is to be expected in the paper. It was evident that for some
learners found it difficult to transfer ideas learnt in one example to a different
example.

Q5c

This examination series was the first time that this aspect of the specification
was tested. This question was found to be challenging by many learners. In
many cases the description provided was about hitting the bottle making the
ketchup move rather than considering the effect of providing a force to the
ketchup. Learners were expected to focus on the ketchup having a force applied
to it, which made the viscosity reduce, so that layers of the ketchup could slide
over each other easier. The last point was rarely seen. The idea of a reduction
in viscosity was seen more frequently, but it was not often identified as a follow
on from a force being applied to the ketchup.

This response gained two marks.

Describe how shaking the glass bottle makes the ketchup flow quickly.
(3)

WNEN . ANE. SENENG CerrNe TS R v e BoOVESD
e Uaid . TS ViroeEe 2 \Aaces wre Aol k)
S\, wnes D Swems /ooen T apoied (oa w
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PECNN0A 22— SORITMN, - CRTDED  wne A cahaenta s / SRR

B UNOrEmREses | e \Doseasieg CENMORIENCITE. v N

WA_SOTe . Aess  one OO z.\Q;:M\B = T <« R e N,y
O e aNR. wWiEn  Nore eoese

The first two marking points are present. I most cases this was the best answer
seen from learners. Very few made the last point, by stating what happened to
the ketchup as a result of the viscosity becoming less. The statements regarding
to temperature and energy were ignored.

Many learners tried to suggest that shaking the bottle increased the temperature
of the ketchup and this caused the contents of the bottle to flow.
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This response scored one mark for the ketchup becoming less viscous when
shaken. There is no indication that a force has been applied to the ketchup, or
that layers then flow over each other.

Describe how shaking the glass bottle makes the ketchup flow quickly.

Tomako W S an exampl. of a

eopetic 39{»:0\, s k & shaken , ik kecames
LSS  yuscous  and  LsS wsstank to  movemant
e allows K ke vecome oore  |ominar andh
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(3)

This response scored no marks

Describe how shaking the glass bottle makes the ketchup flow quickly.
(3)

nm%/onc 40 _the bore increases +he Jrced of  the  exchuy
injide ek Ir- This 1) becawe €5 Q5 You mcfease  +he Hore ek
an_achen, the Mo Crergy W ww& 4Priied fo lv to  endhie Y
Srad or fHu bqud p preay.

This was a typical response of many learners who focused on the bottle and not
the contents and considered speed of shake and energy transfer.

Q5d

The final question on the paper was the levelled and was designed to assess
across the whole range of ability. Learners were asked to water flow and
viscosity before and after a dent in a water pipe. Many learners did not do more
than repeat statements in the stem of the question, which gained no marks.
Many learners stated that the viscosity was different before and after the dent,
which was incorrect. In many cases this was due to confusing viscosity with
viscous drag.

To achieve a mark in band 3, (the top band), learners had to consider both
factors and link there to what happened before and after the dent, (or at the
dent). In addition, there were other relevant points that were in the indicative
content that could be made, for example linking the difference in speed of flow
before and after the dent to the water pressure in the pipe. A similarity and a
difference in the comparison was also required.

@ Pearson
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This response gained a band 3 mark.
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There is a comprehensive discussion using relevant knowledge. Some of the
statements are supported, but there are inconsistencies, for example a line
showing turbulence before the dent, and the statement about pressure. There

is one similarity and a difference, which is sufficient for accessing the top band
marks.
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This response gained a band 2 mark.

Compare the water flow and water viscosity before and after passing the dent in
the water pipe.
(6)

You may draw diagrams to help your answer.

= X9 575 990
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(Total for Question 5 = 12 marks)

The learner has shown good knowledge with a labelled diagram without error.
There is a comment on the rate of flow in different regions of the pipe, supported
by the diagram. There are differences, but no similarities. The comment on
viscosity is incorrect and ignored.

Responses at level 1 related to one of the factors to be considered and were
generally poorly supported with diagrams or test that indicated that the learner
understood what happened to the water after the dent, compared to before.
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