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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, Credit 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
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Level 3

N P M D

Grade Unclassified

Boundary Mark 0 15 30 47 64
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Introduction to the Overall Performance of the Unit

Biology

Exam technique and the understanding of the command verbs is continuing to
improve. It is beneficial for learners to appreciate the requirement of each of the
command verbs so that they can target their response and provide appropriate credit
worthy answers. Explain is the command verb which seems least understood.
Learners' explanations require a justification/ exemplification of a point. The answer
must contain some element of reasoning/justification - this can include mathematical
explanations. Centres need to fully prepare learners for the exam by practising exam
technique, especially in relation to reading the question carefully and not repeating
the stem of the question. Learners should also be taught that when they have
answered the question to reread their response in order to ensure that the question
set has been addressed in the answer they have given, and that they have used
appropriate scientific knowledge and vocabulary. Learners should show that they
understand the relationship between the structure and function of cells and tissues.
Learners still struggle to recall definitions and find it difficult to provide links between
different related aspects of the specification. The extended response question
demonstrated that learners could use the information provided to develop a well
structured discussion, but didn't necessarily realise that they were also required to
bring in their own knowledge to identify the issue that is being assessed in the
question and then explore all aspects of an issue through reasoning or argument.

Chemistry

This was the sixth sitting of the level 3 applied science Unit 1 chemistry section
and the third time the paper has been sat separately to the other disciplines that
makes up the unit. It is clear that centres are being more proactive with their
learners, ensuring that they are aware of the content being tested using the
additional guidance document and practising questions using the past papers
available. This approach with learners has meant that fewer blank spaces were
seen and many more learners were achieving marks across the whole of the

paper.
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Learners that were successful this year were able to perform the given
calculations using clear and logical working. They were able to understand and
use scientific vocabulary in the correct context and apply their knowledge of
chemistry explain trends in data and ideas. Their knowledge of basic scientific
terminology allowed them to access questions and apply ideas.

Physics

The examination paper tested knowledge of applications of science and the ability of
learners to understand, interpret and analyse scientific information in the context of
waves and communication. The majority of learners were able to substitute in to
equations and set out calculations so that the substitution and rearrangement could
be easily identified however the use of standard form requires more practise as does
the use of prefixes on units, such as n meaning ‘nano’. Learners then need to know
how these units are converted to Sl units for use in equations. The symbol A was
recognised by most learners as the wavelength of a wave. Learners are still giving
answers to a large number of decimal places and should be encouraged to use
standard form and no more than three significant figures.

Learners need to be more accurate in both descriptions and sketches for although
most learners were able to roughly sketch an analogue signal there was not enough
care taken to make sure that parts of the wave did not reverse with time or had no
vertical or horizontal sections. Similarly in explaining effects the correct scientific
words must be used and they must be referenced to particular points when a
diagram is used.

Only a few learners were able to explain why hydrogen atoms produce light of
different frequencies although the explanation is given briefly in the additional
guidance document for the unit. The majority of learners did not realise that electrons
were essential to this process. Learners will find it helpful to use the additional
guidance to amplify the essential content in the specification.
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Individual Questions: Biology

Q1(a)(i)

The majority of learners were able to correctly identify the feature of red blood
cells which flexibility from the multiple choice responses.

This response was awarded 1 mark.

(a} () Identify the feature of red blood cells that makes them flexible.
(1
M A biconcave structure

El B contain haemoglobin
El € high surface area to volume ratio
£l D have a thin cell membrane

There were quite a few students who attempted to make an educated guess at
endoplasmic reticulum.

Q1(a)ii)

Learners are more familiar with the more obvious primary function of enabling
oxygen transport and overlooked the role of red blood cells in gaseous exchange.
Therefore some learners gave the incorrect response, usually selecting option A,
for the link to aerobic respiration.

(i) Red blood cells are specialised for their function.
ldentify a function of red blood cells.

10

B A carry out aerobic respiration
1 B enable carbon dioxide transport
B € protect against pathogens

El D stimulate cell division

Q1(b)(i)
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This question was answered quite well overall. Many learners correctly calculated
the percentage decrease and the vast majority at least calculated the difference
between the two diameters to achieve Marking Point 1.

This response was awarded 3 marks. As 20 is the correct response and so is
awarded full marks. Any positive or negative sign can be ignored as we presume
the decrease is being calculated.

(i} Calculate the percentage decrease in the diameter of the lumen in artery B
compared with the lumen in artery A.

Show your warking.

e e —06¢

61 | -
S % (60 =207,
3-40

(3)

- 107,

Common incorrect answers included:

80% - working out what was left rather than what was gone;

25% - dividing by the new diameter rather than the original diameter;
68% - simply working out the difference and multiplying by 100.

Other sources of error include students rounding numbers prior to performing
the calculations, dividing the difference by the diameter of artery B rather than by
artery A and, among those learners who used the second method of working out
the diameter of artery B as a percentage of artery A, failing to complete the final
processing step of subtracting this percentage from 100% to work out the
percentage decrease.
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This response was awarded 2 marks. The learner has correctly calculated the
difference. They haven't divided this value by the original- they have divided by
2.72 instead of 3.40 but they have then multiplied this by 100.

(i) Calculate the percentage decrease in the diameter of the lumen in artery B
compared with the lumen in artery A,

Show your working.
(3)
340 -n12 =068
VA 0o - >3

Q1(b)(ii)

A high proportion of learners could use their knowledge for the development of
atherosclerosis and correctly identify saturated fats from the multiple choice
responses.

(i) Identify the type of dietary nutrient that may contribute to the development
of fatty plaques in the walls of arteries.

11

B A polyunsaturated fats
B B protein

B C saturated fats

E D soluble fibre
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Q1 (b)(iii)

Most candidates managed to achieve at least Marking Point 1 on this question
with a good amount achieving Marking Point 2 as well.

It was very common to see Marking Point 1 repeated, often by rewording the
credit-worthy information or by applying it to a different part of the graph, for
example saying that smoking increased the risk of atherosclerosis in the aorta
and then saying the same for the coronary arteries.

This response was awarded 2 marks. The learner has made a correct statement
about the increased risk of atherosclerosis in the aorta for smokers. The learner
has also made a further statement about the more frequent diagnosis in the
coronary arteries. The learner has also given a third creditworthy statement about
the higher proportionally in the aorta, which would have gained a mark but
maximum marks have already been given.

State, using information from Graph 1, two observations about the effect of
smoking on the development of atherosclerosis.

okvasi ko ()

1.... BeddideArs. Thot +1e- Paxcamtoce. of S Mokays addite 00 ( HL OHaross-
- \eaosas m.ww.tm.t Ue. mowm. Sumokevs{ fuowdls ir-:;a..SZ‘.fﬁ\l I

l?mg&a_(NuuHE.Ncm‘:j* Smw ) Cusad Aadin € W W@s .

Rl sdadin. Qb b OSCloi R S5 C}QMW Ol bRAOLLS, . A AARANIA"

g ) . Fyvo v 30 to Alew 5,{:,?
B j fnc HAL VA S (Total for Question 1 =Bmark:}% €

Knowledge was often poor, with some candidates confusing coronary arteries and
the aorta for diseases. Some students either did not understand the question or
were unable to read a graph so just described arthrosclerosis and its
development.

This response was awarded 1 mark. The learner has stated the smokers have a
higher risk of atherosclerosis for 1 mark but has not given a sufficient comparison
between the arteries for mp2. Therefore they have given mp1 twice.
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State, using information from Graph 1, twe observations about the effect of
smoking on the development of atherosclerosis.

(2)
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Q2(a)

Learners tended to be able to correctly identify the organelle from an electron
micrograph. This response was awarded 1 mark.

2 Figure 3 shows an electron micrograph of a plant cell.

© Credit BIOPHOTO ASSOCIATES /
SCIENCE PHOTO LIBRARY

Figure 3

(a) Name the structure labelled X in Figure 3.

\yalv ol

Q2(b)(i)

Unfortunately learners are often unable to recall the definitions of key terms and
phrases from the specification. In this item the learner was required to complete
the sentence using their knowledge of cell theory. Organelle was accepted but
some learners even gave membrane bound organelle. The most common
incorrect response seen was “cell” indicating that the learner had not sense
checked their word by reading the whole statement.

This response was awarded 1 mark.

(b) Palisade cells in a plant contain a large number of chloroplasts.

(il Complete Sentence 1.
(1)

ot .
A chloroplast is a type of MEmbrane. bound Mu nd in palisade cells,

Sentence 1

11
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Q2(b)(ii)

This question was generally well answered with most candidates achieving at
least 2 marks and many achieving 3 or 4. The most commonly achieved marking
points were MP1, 2, 3, 4, 6. Many candidates referred to chloroplasts being the
site of photosynthesis (mp 4) and described their role in taking in / absorbing light
energy (mp3). Some candidates were able to include all the details of the equation
for photosynthesis which covered a number of marking points and was sufficient
for an explanation.

This response was awarded 4 marks. The learner has stated that the chloroplast
contains chlorophyll (Mp1) and carries out photosynthesis (mp4)

The learner has also stated that light energy is absorbed for MP2.

Light alone would be acceptable but unqualified energy (like towards the end of
this response "gives it energy to help) could be too vague to award a mark, so
unless the context is clear the type of energy should be stated. The learner has
also stated that this helps it grow (mp9) and so 4 marks are awarded.

(H) Explain the importance of chloroplasts in a palisade cell
4]

e [J,ﬂm;iu.yr S Mel hups  Malee
e ovtes r{i‘crj;umx* caied  Chlusghll Mg
Mg 5 adaad 05 wsed v bloaz  cbed N
[ Yl Rragy 1N Oroay o Comgpade  fhamsatels
ad el gve.  Tna  Ple~t 16 (EARx  Lutnealr
ool v gpoe. Mo Me . clalpreplay  elue
b Qneamy g btdg e pufpherding Guefe
_Gspadd,

Of the observed errors, the most common were the reference to glucose as food
and stating that photosynthesis directly released energy, either by mistaking
chloroplasts for mitochondria, or missing out a large number of steps between
photosynthesis and respiration. A significant number of learners appear to have
misunderstood the question and provided information about the structure of the
leaf, which was not credit-worthy.

@ Pearson
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This response was awarded 1 mark. Unfortunately the learner's response seems
to confuse respiration with photosynthesis and without the linkage of the
products from photosynthesis being available for respiration a mark cannot be

awarded. The learner has given enough in "get more sunlight" to allow for MP 2 to
be awarded.

(i) Explain the importance of chloroplasts in a palisade cell.
i4)

Ckmapfa.sfs e an | o fes rfagan
no o pll/ﬂ{ 'ﬂ\ﬂj Moe be f"ﬂﬂfme of .‘5?-
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Q2(c)

This question was very poorly answered in general, with the majority of observed
answers failing to achieve the full two marks and many left this question blank. Of
those candidates who were able to provide a credit-worthy answer, it was almost
exclusively either MP5 or MP6 that was obtained for 'enzymes' or 'ribosomes'.
Less frequently obtained were MPs 1 for 'matrix' and MP2 for 'folded membrane’,
'cristae’ and 'granum’.

This response was awarded 2 marks. The learner has given 2 acceptable
responses from the list of possible responses.

(c) Palisade cells also contain mitochondria.

Name two structures, inside chloroplasts and mitochondria, that help chemical
reactions to happen.
(2)

2. pidon Lo M

Many respondents misunderstood the questions, referring to substances such as
chlorophyll and ATP, or describing roles and functions of organelles instead of
structure.

This response was awarded 0 marks. Unfortunately "large circular surface area" is

insufficient as it refers to the circumference of the organelles and not the folded
membranes.

14
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(c) Palisade cells also contain mitochondria,

Mame two structures, inside chloroplasts and mitochondria, that help chemical
reactions to happen.

(2]

1o AWa  fev  owal
2. AT fu..rql.. o Bt gvifaG, QUTH
Q3(a)

Some learners struggled to recall the name of the stains involved in Gram
staining. This requirement is outlined in the additional guidance which supports
the specification.

Learners were more likely to recall iodine. This response was awarded 2 marks.

3 Gram staining is a technique used to classify bacteria as either Gram-positive or
Gram-negative.

Figure 4 shows part of the method for the Gram staining technique.

e Prepare a heat-fixed smear of the bacterial culture on a slide.

e Add about five drops of crystal violet to the smear.

& Wash off any excess crystal violet.

e Add about five drops of ........... X solution to the smear,

& Tilt the slide and decolourise with sclvent (e.g. acetone-alcohol
solution) until the purple colour stops running.

¢ Add about five dropsof ... Y o
o Usea. .. .. Z i YO Observe the bacteria.
Figure 4

(a) Name chemicals X and Y in Figure 4.
(2)

X. Lodne. .

Q3(b)

Learners were able to identify the piece of equipment which is used to observe
bacteria cells. Microscope alone was credited, but electron microscope was

@ Pearson
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rejected as colour would not be seen and therefore would be inappropriate for
the Gram stain method.

This response was awarded 1 mark.

(b) Name the piece of equipment labelled Z in Figure 4.
(1)

Q3(c)

Most learners were able to access at least MP1 in this question for mentioning a
thick cell wall, while others obtained MP2 for identifying the lack of an outer
membrane. Unfortunately very few scored both. It was not uncommon to see
these two mixed up leading to some candidates failing to score a mark by
referring to a thick membrane and an absence of a cell wall. Any references to
peptidoglycan which were not qualified with 'lots of or thick’ failed to achieve the
marking point as the cell wall in Gram negative bacteria also consists of
peptidoglycan.

This response was awarded 2 marks. Thick cell wall is correct for one mark and an
under layer of single plasma membrane is sufficient for MP2 for the equivalent of
describing one membrane/no outer membrane

(c) The Gram-positive bacterial cell walls appear violet/purple after the Gram staining.

Describe two features of Gram-positive bacterial cell walls that cause the bacteria
to appear violet/purple.
(2)

1 Gram positive  have a fhice cel wai op
peptidogiycan. to. absorb the ciystal Uioted.
2 They have o under [aqer OF smguz
Plosma . membrane. -

Learners often confused gram-positive and gram-negative bacteria or providing
an irrelevant response such as referencing penicillin .

This response was awarded 0 marks. Unfortunately, as this was often seen, the
reference to "outer layer" is too vague and so is not creditworthy.

@ Pearson
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(c) The Gram-positive bacterial cell walls appear violet/purple after the Gram staining.

Describe two features of Gram-positive bacterial cell walls that cause the bacteria
to appear violet/purple.

(2)

1 They. dont _hewe.. cn oukec. Layec. .F.mtec,bimg e

2. Tenecilun. dex. coun. leald oo Crroum. - COSLEa Ve
boctecnenneoo

Q4(a)

Despite a few excellent answers, the vast majority of responses to this question
failed to exhibit the scientific knowledge required to access the marks. Most of the
creditworthy answers managed to identify MPs 3, 4, and 5, while fewer candidates
made the reference to receptors required for MP2.

This response was awarded 3 marks. Although the order of the marking points is
a little confused the learner has stated that sodium ions flood in (MP4), that this
increases the mV of the cell, which is just sufficient for a reference to charge for
MP5 and that sodium channels open for MP3 and so is credited with 3 marks.

{a) Explain how an excitatory neurotransmitter causes depolarisation of a
post-synaptic membrane.

Deg@[ soton S whee  Debestum amd
OOUM 10AS, f@ool e oﬂgl_{nc(que Jhe My
o} the cell- The. A rotromsmitter Couses.
e when (k15 fel eaaeat amL 2045 he

codivmn_ chapnels In 1le SHC

Many candidates confused sodium with potassium or even calcium ions, and
often mixed up positive/negative membrane potential.
This response was awarded 0 marks. The learner's response is incorrect.

(3)

17
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Reference to depolarisation on its own is not creditworthy as it is a repeat of the
stem.

(a) Explain how an excitatory neurotransmitter causes depolarisation of a
post-synaptic membrane.
(3)

Mg Oumtansm\m nOppen s AB&. 0L Ma’%h&zo.u
== l”‘@ Closedand. e ona Open.aldtdq ..
ﬂ\ww o e K @Otmsstmm) \S memq (VAR xmﬁw
QXCHEOAOU LU ONOIMSMRRY COUURE. AR SRLION QF O ...

Q4(b)

Most learners were able to give a response for this question, indicating their time
was well managed. AlImost every learner who attempted the question referred to
L-Dopa being more effective than Drug M, correctly interpreting the stem and
information in the table. Many were able to link this effect to dopamine.
Unfortunately the majority of pupils were then unable to apply any further
science to their answer to discuss the action of dopamine as a neurotransmitter
or discuss how L-Dopa is a precursor to dopamine and the comparison of being
able to cross the blood-brain barrier. Comments on the experimental method
were common and mainly focused on the time length rather than any other
possible responses.

This response was awarded level 3, 6 marks. The learner has given a number of
relevant correct statements about L-dopa and dopamine. They have also given
some ideas and suggestions for how Drug M could affect dopamine and the pre-
synaptic membrane. The question requires the learner to make connections and
analyse the data given, which they may not have been presented with before, and
so "educated guesses" for the action of drug M are valid. The response has a well-
developed structure which is clear and logical.

18
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(b) Dopamine is a neurotransmitter found in the brain.
Abnormal brain activity may occur when dopamine levels decrease.

Decreased levels of dopamine can cause visible shaking, called tremors, in people
with Parkinson’s disease.

Two drugs, L-Dopa and Drug M, were tested in a clinical trial to investigate how
they affect tremors.

Two groups of patients, A and B, were each treated with one of the drugs for a month.

Table 1 shows the results of the clinical trial.

A L-Dopa decreased tremors

B Drug M increased tremors

Table 1

Discuss the effectiveness of L-Dopa and Drug M to treat the tremors of people

with Parkinson's disease.
(6)
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This response was awarded Level 2, 4 Marks. The learner has given some detail
about the effect of the drugs using information from the table. They have then
given suggestions about the validity of the experimental method.
The discussion shows a structure and so this is a level 2 response.

(b) Dopamine is a neurotransmitter found in the brain.
Abnormal brain activity may occur when dopamine levels decrease.

Decreased levels of dopamine can cause visible shaking, called tremors, in people
with Parkinson’s disease.

Two drugs, L-Dopa and Drug M, were tested in a clinical trial to investigate how
they affect tremors.

Two groups of patients, A and B, were each treated with one of the drugs for a month.
Table 1 shows the results of the clinical trial.

A L-Dopa decreased tremors
B Drug M increased tremors
Table 1

Discuss the effectiveness of L-Dopa and Drug M to treat the tremors of people
with Parkinson’'s disease.
(6)
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A significant number of candidates incorrectly inferred that a decrease in
dopamine would cause a decrease in tremors and some candidates posited that
drug M was more effective as increasing tremors was the desirable outcome.
Further, it was common to find learners misidentifying L-Dopa as an agonist of
dopamine and, in some cases, as dopamine itself.

This response was awarded 1 mark. The learner has used the information in the
table to form a very brief discussion about the effectiveness of the drugs.
Therefore 1 mark has been awarded.

(b) Dopamine is a neurotransmitter found in the brain.
Abnormal brain activity may occur when dopamine levels decrease.

Decreased levels of dopamine can cause visible shaking, called tremors, in people
with Parkinson’s disease.

Two drugs, L-Dopa and Drug M, were tested in a clinical trial to investigate how
they affect tremors.

Two groups of patients, A and B, were each treated with one of the drugs for a month.

Table 1 shows the results of the clinical trial.

A L-Dopa decreased tremors
B DrugM increased tremors
Table 1

Discuss the effectiveness of L-Dopa and Drug M to treat the tremors of people
with Parkinson’s disease.
(6)

Gonp . A (L—Ooeudw}) WO NOE | eQRews VE o

Jroup O (‘0\,9 ‘N\) wec cuug. L Dop Al deceased
weNAe  bAGEUS PG MANCO ) a0 -
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Individual Questions: Chemistry

The first question on the paper was based on tetrachloromethane, part (a) was a
multiple choice question testing learners understanding of why
tetrachloromethane has a tetrahedral shape. Just over half of all learners we able
to select the correct answer.

In part (b) learners were asked to complete a dot and cross diagram of the

covalent molecule.
The majority of learners scored 1 or 2 marks on this question, this example
gained 2 marks.

(b) Complete the dot and cross diagram, in Figure 2, for tetrachloromethane, CCl,.

Show outer electrons only. P
vz

(2)

Figure 2

Of those that did not score the full two marks available, a good proportion were
able to score at least 1 mark for showing their understanding of covalent bonding
and drawing a shared pair of electrons between a carbon and a chlorine atom in
the molecule as in this example.
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(b) Complete the dot and cross diagram, in Figure 2, for tetrachloromethane, CCl,.

Show outer electrons only.
(2)

Figure 2

Learners should ensure that they follow instructions given in the paper, whilst any
inner electron shells drawn were ignored, at times where learners had drawn
these it tended to overcomplicate their drawing. In some cases, this confused
learners and they came close to giving an incorrect drawing.

Part (c) of question 1 asked learners to name the intermolecular forces present
between molecules of tetrachloromethane. Learners found this more difficult

with fewer gaining a mark.
A large proportion of learners that did not score here did not understand the

term intermolecular and referred to covalent or ionic bonds rather than any

(c) CCL, Is a liquid at room temperature.
There are intermolecular forces between the molecules.

Name the Intermolecular force between the CCl, molecules,

Covolonl  boadl

intermolecular forces.
The most common answer that scored was London dispersion forces.

(1)

(c) CCL, is a liquid at room temperature,
There are intermolecular forces between the molecules.

Name the intermolecular force between the CCl, molecules.

VdArer Ui R . London clispersion

@ Pearson

(1)
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In some cases, learners were unsure and so gave more than one answer in a list,
as in this example. Unfortunately, even though the learner here has given two
answers that would have scored the mark, as they have also given an incorrect
answer of permanent dipole-dipole no credit could be awarded.

(c) CCl, is a liguid at room temperature.
There are intermolecular forces between the molecules.

Name the intermolecular force between the CCl, molecules.
(1)

Lonclin Foree . of per manepé /&/m”e -[Wa Vardl/ wa,

~

The last part of question 1, asked learners to calculate the relative atomic mass of a simple
of chlorine. Learners found this hard with over half of all learners not scoring.

In many cases, learners did not use the information in the stem of the question or engage
with the command word, calculate, and simply used the periodic table at the back of the
paper to copy the common relative atomic mass of 35.5 onto the answer line, this did not
score.

In some cases, learners carried out part of the calculation, but incorrectly calculated the
percentages and so gained just 1 mark as in this example.

(d) A sample of chiorine contains 80% chiorine-35 and 20% chiorine-37
Calcudate the relative atomic mass of this sample of chiorine

Show your working

{x35-5=254

2)

IxSFn=FY
Bx 85z 230
/Z .EM- f, \* - .5c>k\ relative atomic mass « 35”

(Total for Question 1 = 6 marks)
Learners that scored both marks, often carried out their calculations using different

methods.
These different methods, and others, were credited and the full two marks awarded.
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(d) A sample of chiorine comaing B0% chiorine-35 and 20% chiorine-37
Calgulate 1he relative Mtomic mass of this sample of (hiorine

Show your working
12)

s £
relative Mtomic masy = ’

(Total for Question 1 = 6 marks)

(d) A sample of chiorine contains 80% chiorine- 35 and 20% chlorine-37
Caiculate the relative atomic mass of this sample of chiorine

Show your working.
0% = C\"W™ @

y

C“’t' C \ 5)

o ‘>

L

{

(3650 #) (37M0:1) T35
1|'\‘ L‘
refative atomi mass = -
(Total for Question 1 « 6 marks)

Question 2 focused on the ionic compound, magnesium sulfate.
In part (a) of the question, learners were asked to describe the structure of an ionic
compound. Only the best learners were able to give a full description here to gain the two

marks as in this example.
2 Magnesium sulfate is an ionic compound.

(a) Describe the structure of an ionic compound.
(2)

A sors <ovpracd 24 dat e e vdeudsy Lot lov'e |oonds
beboeass #am . Thoe 8 an dlectoshit’, do slocki, Lok posikie
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Some learners were able to score one mark, but issues in correct scientific terminology,
as in this example using the term electrons rather than ions, meant that the second mark

could not be scored.

2 Magnesium sulfate is an ionic compound.
(a) Describe the structure of an ionic compound.

f‘ﬂ@&nf-—.l;. vt
o Wlle  ad o Peds by Ll or
Gropd . ik

(2)

tk?c.,lu

In other cases, learners did to engage with the command word describe and instead tried
to explain how an ionic compound was formed in terms of loss and gain of electrons, this

did not gain credit.

2 Magnesium sulfate is an ionic compound.
(a) Describe the structure of an ionic compound.

(2)
\erue s a metol bonda&

b o non.mebaol o Wheee
e nonmeta)  babkee e

6166 Lrons @mm é"‘»zﬁ me\-o.\

Part (b)(i) asked learners to complete an equation for the reaction of magnesium to form

the magnesium sulfate.
Whilst learners found writing the formula for magnesium quite straightforward, recalling

the formula of sulfuric acid proved much more of a challenge.
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Around one third of learners were able to complete the equation correctly to gain both
marks as in this example.
(b) Magnesium reactswith sulfuric acid to form magnesium sulfate and hydrogen.

Complete the equation for this reaction.
(2)

Mg +H2.$Q‘I 2 MgSO, + H,

In some cases, learners wrote the sulfuric acid in a different form, but this was accepted
and both marks were scored here also.

e’ E—- N WJ-/‘—’ o
(b) Magnesium reacts with sulfuric acid to form magnesium sulfate and hydrogen.

Complete the equation for this reaction.
(2)

MS.«..-_ SQ_iHZ-) MgSO, + H,

A common error seen, was to simply break down the magnesium sulfate into the
magnesium and sulfate, this answer gained just 1 mark for the magnesium.
Learners should be taught the formula of commons substances such as sulfuric acid.

(b) Magnesium reacts with sulfuric acid to form magnesium sulfate and hydrogen.

Complete the equation for this reaction.

%+SC*F 9 MgSO, + H,

(2)

Part (c) of question 2 focused on some calculations based around magnesium sulfate, in
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part (i) learners were asked to find the number of moles of magnesium sulfate in 6.02g.
A large proportion of learners were able to correctly calculate the number of moles as
0.05 to gain the mark as in this example.

(€) (i) Alearner is given 6.02g of magnesium sulfate.
Calculate the number of moles of magnesium sulfate.

(relative formula mass of Mg50, = 120.4)
(1)

number of moles = 2. OS5

Where learners did not score the mark, it was often as they inverted the numbers to give
an incorrect answer of 20 or multiplied the numbers to give an answer of 724.08.
Learners should be taught to look at their answers to calculations and see if they think
their answer is realistic given the context of the question.

() (i) A learner is given 6.02 g of magnesium sulfate, (<) () Alearner is given 6.02g of magnesium sulfate.
Calculate the number of moles of magnesium sulfate.

(relative formula mass of MgSO, = 1204)

Calculate the number of moles of magnesium sulfate.

(relative formula mass of MgSO, = 1204) . —_— -
_ 1
MO
mole -
C MQSY m
n =72L. . 30%.
n mr umber of moles (',
number of moles = m
1304

= 6.029 x 120G

G-O3, <72, 803

In Part (ii) of 2(c) learners were asked to use their answer to part (i) to them calculate the
molar concentration of a solution of magnesium sulfate. Approximately half of all
learners were able to score at least one mark on this question, and a good proportion of
these scoring the full three marks available as in this example

(ii) The learner dissolves the magnesium sulfate in distilled water to make N
vt \b{ Am’

Calculate, using your answer to (c)(i), the RN of this o
magnesium sulfate solution.

If you did not get an answer for (c)(i), use the value 0.04 for the number of
moles.

Show your working.  |dm3 = ‘0-000'“3 i %\_
(3)

© 9% . |x10™
| x10°4 Woco = O\ S
molar concentration = O . ‘ mol d_m e
(Tmmwzl.m) 30
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Where learners lost marks, it was often because they did not remember to convert the
volume to dm-3 and so therefore gained 2 marks.

Where learners had the incorrect answer in part (i) the error was carried forward and this
did not effect the mark awarded in part (ii), therefore this answer scored 2 marks, as the
only error the learner has made was to not convert the volume.

(i) The learner dissolves the magnesium sulfate in distilled water to make 500 cm’
of solution.

Calculate, using your answer to (c)(i), the molar concentration of this
magnesium sulfate solution.

If you did not get an answer for (c)(i), use the value 0.04 for the number of
moles.

Show your working.

" 6\6 (3)
<ot _ o
SR ~

4 Z_L\fl‘)os <

molar concentration = \ : q mol dm”?

__(Total for Question 2 = 8 marks)

If learners did not gain an answer to part (i) a value of 0.04 was given for use in part (ii)
some learners used this number and went on to score credit. In this example 2 marks
were scored as they did not convert their volume.

R
(i) The learner dissolves the magnesium sulfate in distilled water to make 500 cm®
of solution.

Calculate, using your answer to (c)(i), the molar concentration of this
magnesium sulfate solution.

If you did not get an answer for (c)(i), use the value 0.04 for the number of

moles.
Show your working. n of
(=W " 3)
O.04
: Bx \0~°
500

L < o2

molar concentration = mol dm™*

- . a® - - - -
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Question 3 focused on the halogens, fluorine, chorine, bromine and iodine.

The first question was a multiple choice question asking learners to identify the
halogen with the lowest ionisation energy. Around half of all learners were able to
identify iodine as the halogen with the lowest ionisation energy to gain the mark.

The second question was also multiple choice, here a much larger proportion of
candidates were able to analyse the diagrams to identify the correct electronic
configuration for an atom of fluorine.

In part, b of question 3, learners were asked to identify the correct word from a
list to define electron affinity. A good proportion were able to score one mark,
often for recalling that in an electron affinity the fluorine atom gains an electron
to become an ion. Fewer were able to recall that the fluorine needs to be in a
gaseous state.

Part b(ii) was a longer open response question in which learners were asked to
explain how electronegativity changes down a group.

In some cases, learners basic chemistry let them, down as they seemed confused

(ili) The electronegativity of the halogens changes down group 7.

Explain how electronegativity changes down group 7.
(3)

,,,Q\ngr,oﬂe(aqhvdy mUQOAQi QA& Cjo%

dowon. oo _perod. This _means the more
down __you. 9o, the. ,Asgber, the €/9c(:(on€80./ml,
A QIoup r.

between the terms groups and periods. This example gained no marks.
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In this example, the learner gained 2 marks for understanding that the
electronegativity becomes less as you go down the group and that this is due to
anincrease in atomic radius because of the extra energy level.

(iii) The electronegativity of the halogens changes down group 7.
Explain how electronegativity changes down group 7.

/r_ W(‘O/% (3)
M%M%%m ax

(/,;om t an ineran
o T T Y Mnan@m

The last part of question 3 focused on the displacement reactions of the
halogens. Learners were asked to identify the order of reactivity of the three
halogens and justify this using the information on the displacement reactions
from the table.

A good proportion of learners were able to answer the question well, giving the
correct with the appropriate justification from the table.

The following example gained the full 3 marks available.

Identify and justify, using the results from Table 1, the order of reactivity of the three
halogens.
(3)

Order of reactivity

Most reactive halogen CINQNNE

Least reactive halogen \ &CANE .
Justification (N ©NE CNSCINE, a0 QD procemenc
reaca\ors. . pocoed | Cacaum. . etomde R dodium
(OAINED . QNE(OB e odint.  naagen . had
no __dsgpacemenc  (eacton .as.. odd.
(Total for Question 3 = 10 marks)

In some cases, learners did not engage with question and instead of justifying
their answer using the results from the table, they instead tried to explain in
terms of electrons. This often confused learners and this example scored no
marks.

33

@ Pearson



L3 Lead Examiner Report 2001 Applied Science

Unit 1: Principles and Applications of Science I

Identify and justify, using the results from Table 1, the order of reactivity of the three
halogens. -
Order of reactivity
Most reactive halogen . L QAL (\L
NnOM (NE

Least reactive halogen . LML O (L NC

Justification  A\S qbu qO AN qmup trese.  Qre
MOCR shells rShedng  neaniAg  tee
RLELI(ONS. . oue.  fUrthey O  EXOan  kiag
nUCweuS and . hawe O wWelurs PULL

¢ o cer VO 1eClt Lot (r.
S0 L& \S ealiC (Total for Question 3 = 10 marks)

The last question on the paper was the six mark open response with a level based
mark scheme. Learners were asked to study the properties of two substances, X
and Y and explain which was ionic and which was metallic.

The question produced a good range of answers.

Many learners were able to state which substance was which and back this up
with some simple statements to gain a mark in level 1.

In this example. The learner has identified substance X as metallicand Y as ionic.
They start to try to explain that the reason that X can conduct as a metal is due to
its delocalised electrons but they talk about these electrons being gained by an
empty orbital which is contradictory to the idea of the electrons moving. The
explanation for the ionic substance does not contain any creditworthy

material. Therefore, this example gained a mark 2 of level 1.
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4 Table 2 shows two substances, X and Y, and their ability to conduct electricity when
in different states.
x solid _good
_liquid good
v [ solid poor
| liquid good
Table 2

Explain, using the information in Table 2, which substance is lonic and which
substance Is metallic.

(6)
(QaNw, prom P Table 2, wie can deter that the  substane
XU Mugkmuaimand Swhstan@ Y v ionac. Substan@ X
0 cleanlysa Werglac bond due 10 the abuaky to condud
elactrioky i 8 Wquud and soud, due 1o delocdiuaed
Uectiony beng dble 10 b bhe gaured by an empty
orbutad, mwmj the IndermoRUAAN for@o of the
nMetal uwery strong. The Metal 1 8loy wery Madieabl
wd.can drawn o usmae. far theae  neagono.

MoweMmer , siukstian@ N w ey (o duxe {0 the
fact that W v 3 poor edectrical condactor ga a
Qud  houasiasr nak as 3 UgUuol . Thay can
0N e that & ® w_ wane due 10 the fact
thal kb muot laae or Qaun erechiong 10 lecome
bonoect [ otuseon a metal and a  non-

metad ).

In this example, the learner has identified substance X as metallic and, later,
substance Y as ionic. Their explanation for why X is metallic in terms of moving,
delocalised electrons, carrying the charge when both solid and liquid is good for
full marks in level 2.

Their explanation for why Y is ionic is flawed with reference to strong
intermolecular bonds and reference to electrons, rather than ions being able to
move to carry charge, therefore the explanation for this section was ignored. The
learner was awarded 4 marks in level 2.
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It was a common misconception that ionic substances conduct electricity due to
free moving electrons rather than ions.

4 Table 2 shows two substances, X and Y, and their ability to conduct electricity when
in different states. qre__pree o move i meany  they
can. corry Charge 2nd _meke  much
solid — belier oM ducters Adn LA loric
. liquid good - Jubstances
Y solid poor e
. liquid ____good
Table 2 oy
Explain, using the information in Table 2, which substance is lonic and which
substance Is metallic.
(6)
Inbrtonce X i metsluesny tbondea. This s
becouse  the  JlRcture g mekdic. barnding . — (Total for Question 4 = 6 marks)
(enasts  ef A . l8ttice /e /{7]///1/6 (ﬁaryg TOTAL FOR SECTION B = 30 MARKS
pretong) and 3. tew 97 olelreglied
etectrons. Becduse the cleckrons sre

jree. 1o meve, they caon. [arry. (the
charpe and are more bl te (onAUCt
c/r(///e‘/fy wnen ith 8 Julid oA 8
lignd

Jubttance ¥ is (onvicolly bondeol 7his is
bladuit  when It 8 Selid  the elactrons
e S A
statT— poreyr . EBNS theyre. ulibi
0 _move A Mgkt very  éoq
Grductorr  of . electrieity However, wnen
they're A lguil (AL Edtesre  Inicr moliukr
wnds are broken ond ¢hl  cledrors

S

.

The learner has correctly identified X as metallicand Y as ionic.

They have given a full and good explanation of why Y is ionic, they also go on to
give an explanation of why X is metallic, although they do not refer to the
delocalised electrons moving and talk about positive 'atoms' - there is still
sufficient for 6 marks to be awarded.
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4 Table 2 shows two substances, X and Y, and their ability to conduct electricity when
in different states.
PRETTIY. solid good
liquid good
solid poor &
Y Zn©
3 ) liquid good ]
¥ ¢
R8P+ ot oo Table 2
Explain, using the information in Table 2, which substance is lonic and which
substance is metallic.
(6)
gubso«wc )’ S . lome 0S8 1k Con OA Canduel

thww.j Ao ll’udﬂwkﬁ) Stade, dud o Mg
| adhice éun? beokan o pod  Lliel,  Meens  (ong
(e Kree fo  Movt / Corrv o, ('Cw:?c)lg,gy«mz
\/ Con £ Conduck i\l(kiny in. & S\ Siée ©f
e  00s  oren'd free éo mat ,dve o M [od i
nol bc:m) broken P
_C)\,'bshncc Y IL\CV~\~'\, , Can  cengveh (’l(("'(.ﬁ
WA o Sod  Skake Ll T & _enow kS
Nob- o\ 1paC  Compound. Sussience x 15 meball
S % has ﬂasiwc o koM S Serroanded 4\)
C‘\C\C»Cnhs«d laclrons phie b Cerr o (L‘.(;,('
Even  Wlen  liguad , €lae  M\ocaliscd 627.
S P(CSL/“\L Se k  Con s LU cnduct

eAe cl \(«0{7

C rong e

Individual Questions: Physics

1ai The majority of learners were able to identify the time for one complete oscillation
as being 2 seconds.

1aii Almost all learners were able to identify the amplitude of the oscillation as
decreasing.

1b The majority of learners gained 2 marks and many showed the calculation well
presented as in the example below.

37

@ Pearson



L3 Lead Examiner Report 2001 Applied Science

Unit 1: Principles and Applications of Science I

(b) A learner uses a different pendulum,
The time for one complete oscillation (T) is 5.0 seconds.
Calculate the frequency (f).
Use the equation: f=1/T

r | (2
- /:I‘—
I
(- =
_(\ 0.2 frequency =0+ 2 ... Hz

2a Learners are now familiar with how gases can be identified from an emission
spectrum Many learners were able to identify the elements contained in the
unknown substance by looking for the spectral lines that were common to the
spectral lines of the elements.

2b. The question was ‘' Explain why hydrogen atoms only produce light of specific
frequencies’. However, this was sometimes misinterpreted by learners as ‘How does
a diffraction grating produce the lines of an emission spectrum’. Answers relating to
the splitting up of light by the diffraction grating could not be credited for this
question. Learners need to know that hydrogen like all other elements only produces
light of specific frequencies and then explain how the light is emitted. The majority of
learners did not know that it was an electron moving between energy levels in the
hydrogen atom that emitted light of a specific frequency equivalent to the energy
that was lost by the electron. The learners that understood the process of how the
light was produced often gave very good answers.

An example of an answer that gained three marks is given below. This example also
includes a diagram which if the electron had been labelled would have gained all
three marks. Learners need to appreciate that it is often easier to describe a process
using a diagram.
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Explain why hydrogen atoms only produce light of specific frequencies.

You may include diagrams to support your answer. Qreker A H
Nz QO 2 (J) (3)
ne 3
n: ¢ = -
A=) \/\/\-'7 s,
N\=-o Y rﬁ 1 .
) W@"j "(‘\‘j 2

in

........... B VS VU -GG~ T ¢ -SSR PN 55) SR <) ST TU - wo&m . 80)5
o - — Maie—x&d»m\rgm ........... W‘ﬁhsz'dfh«gg&{o
badt bo gA ow&waalmf‘kerMSQ(m“md“

e Orbons..... Mc\qsksa.\m“»ewﬁ%mhmm Aaihierky........
CVRPYY Lﬁ o Quad®n,  O(fering elements  wit eniF oy
tmbinodions oF cotoantal (a/u

2c Many learners did not know that light passed through the diffraction grating, this
may be due to learners not having used diffraction gratings or seen a demonstration.
Some learners were able to gain both marks either for knowing that light passed
through the slits and was spread out or by starting with the light being spread out
and then constructive interference occurring. Again a labelled diagram could be used
to help the description. The answer shown below has more than enough correct
information to gain both marks.

(c) Describe how a diffraction grating affects the light from a hydrogen lamp.
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2d Many learners were able to gain 3 marks for this calculation by substitution and
rearrangement and an evaluation giving the wrong power of ten. This was either
because the conversion from nm to m could not be carried out correctly or the use of
standard form had not been mastered. As the final answer was 4.57 x 10"*Hz it was
unlikely that this could be achieved by other than the use of standard form. The
example below shows a correct conversion and use of standard form to gain 4 marks

for the correct answer

Use the equation: v = fi

Wi % 00 X (08w~ £- v (4)
£7 o :
Az €56nm. £- 300x% 10® b I|'.|1.
S A 656x 0™+ ) E?EHTBZHU
£ 56x10" 7 = 4.6 x10 :

frequency of the red line= 9 -6 x 10 4. Hz
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A typical 3 marks answer is shown below.
Use the equation: v = fi

(. v 3ooxo®

(4)

G GE}\ Lcuu' -

ys.17% f?dt}

frequency of the red line = L{ 5. “’]3 . Hz

3ai, 3aii. Many learners were able to identify refraction for 3ai but marks were lost for
3aii the effect was often named as reflection and not total internal reflection it must
be total internal reflection as it is happening within the glass windscreen

3b Alarge number of learners were unable to understand why the windscreen
wipers turned on probably because they did not compare the two diagrams or notice
that no light was reaching the detector when the raindrop was on the screen. The
learners that realised that no light reaching the detector would turn the wipers on
could gain a mark. However, many were then unable to explain clearly what was
happening.’ There is refraction’ or there is ‘no internal reflection’ did not gain marks
because there is both refraction and total internal reflection at various points on the
diagram and the answer needed to specify that this was occurring where the
raindrop was on the glass. Examples of an answers which gained three marks is
shown below

Explain why the windscreen wiper turns on when a raindrop falls on the windscreen,
(3)

WOEN _LNe. LIONL. NILS. O OULNARP. T \S....
_ENe. (unAOp. e \any \S.
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Explain why the windscreen wiper turns on when a raindrop falls on the windscreen.
(3)

Aneetece  Ans . cepracked,  waling tee ongle  of  wwdlerce

oSmalker then fae  obixal  angle:. T means. . the. ../«9.&.*7.

cisoonek bung  hially ntunally,  ceflecked., e fere i does..
nSE ceach  the . light  detector. tnis. camses the widsueen

_wipes. A fum on, emove  thhe  wate  dmplef , s fre gkt

an  refleect and -+t reach The (Total for Question 3 = 5 marks)
I;th' deteckor:

The answer below gained two marks. The change of the path of the light is noted
with a reason which links the refraction to the raindrop

Explain why the windscreen wiper turns on when a raindrop falls on the windscreen.
(3)

Lignt.. Adoesn . ach ma{:zf;leag(%u.ah-yac;HM@
%&W!f—‘-ﬁ L

The answer below gained only one mark for the * the light from the light source has
not reached the detector’ There is no mention of refraction through the raindrop and
the ‘increased critical angle ‘is given in the stem of the question.

Explain why the windscreen wiper turns on when a raindrop falls on the windscreen.
(3)
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4a Learners often did not gain both marks because of the lack of care taken with the
sketch of the analogue signal. The example below shows the wave reversing with
time( circled) this is not possible for an analogue signal and only one mark is awarded
for showing a continuous change in output

(a) Sketch a graph of an analogue signal.
(2)

16777 T mun suam ‘ T
| |5 NN SN S EBEE ARBRE ARSI yu. T
144+ Tt T
1245 S e I
HTT T HRE
10 I RESENBES ANSENE) NuS LSS 48 uE | [BEENuS s nn 5 1
output ‘ H
(mV) 5

0 0.2 04 0.6 0.8 1.0 12
time (ms)

The following examples both gained two marks

(a) Sketch a graph of an analogue signal.
(2)

1 S FH R P
0 0.2 04 06 0.8 1.0 12
time (ms)

A diagonal straight line also gains two marks as there is a continuous variation of
output with time

(a) Sketch a graph of an analogue signal.
(2)

0 0.2 04 0.6 08 1.0 1.2
time (ms)

43



L3 Lead Examiner Report 2001 Applied Science

Unit 1: Principles and Applications of Science I

4b Very few learners gained two marks for this question. Even if an advantage of
digital signals could be identified the explanation for the advantage was rarely seen.
The most popular correct answer which gained a mark was ‘digital signals travel
further' this was the expansion of the identification of the advantage that ‘digital
signals can be regenerated ' However, very few learners identified this advantage.

Examples of correct 2 mark answers are given below

(b) Explain one advantage of using electronic digital signals instead of using
analogue signals for communication.
(2)

-00C_0AyONI0QL 04 W0, AQIToL SIQOAIK. . 8. ANaY. SIana. aon...
DR IRQENRIANCE /e NiNG ANAT.. A0 . LIGNOL. CONNIONRL
A longed. 8IS0 (0. ANCIRC N0 AR OMLONNON - o

(b) Explain one advantage of using electronic digital signals instead of using
analogue signals for communication.

/ ,:7/2' W;&/// ,?7/(/ /f{:‘;ﬂf/f’
/ St

The answer below gains the two marks for the second part of the response linking
encryption to improved security

(b) Explain one advantage of using electronic digital signals instead of using

analogue signals for communication.
(2)
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4¢ Most learners were able to identify the correct code for the digital signal.

5 The majority of learners were able to identify a difference between the waves
produced by infrared and blue tooth devices. Although, some learners did not read
the question properly and described some differences between the devices rather
than the waves.

Below is an example of a level 1 response which gained two marks. The question
requires a comparison, that is, a similarity or a difference. This example states that
the waves ‘can be interfered with in different ways' and gives that infrared is blocked
by obstacles and Bluetooth© interfered with by WiFi. These are two correct
statements rather than a direct comparison but this is sufficient for level 1. At level1
differences rather than similarities are generally given, but a statement in isolation
such as ‘both the waves are transverse’ gains Level 1 2 marks.

Level1 2 marks

ey

Born _ infartd _onl blearn  ho® St vovtlegrhs  eoving ek

W disitae fr M b ot i Shork . apfekmaply  1Om.
Bow on b wieofersd  bh by AR Mungs.

Lo can be wed on  my e dideS or ey

Yot Ay ViVl n ve  nirRaed  win by wib o
My WM had MR swd frtgvew . Qe dnWS | anokded
Lon_ bluetooth  Ca  inMrfer Mﬂ Wbidwmaiw%w

Ty oo ot Sock wavliogvhs Al flgudne@S .

Level 2 4 marks

This example has a similarity and a difference but for level 2, two correct difference
would have been sufficient. The similarity is in the second line ‘they are both
transverse'. The next section considers the difference between infrared ‘needing line
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of sight’ and Bluetooth®© not needing ‘line of sight'. The section on frequency and
wavelength is incorrect but does not detract from the previous work and does
recognise that there is a difference between the wavelength and frquecy of the waves
although the relationship given is incorrect.

Level 2 4 marks

Compare the similarities and differences of the waves produced by infrared and
Bluetooth® devices.

A .swml'autg h c;-,f botn dne“(..q_c qf t.nﬂmum%b“m (6)

B Avatthey botn
_0rR fransvRist WS, THY. mmwm 02 _perpendiculde drechdn.
_Away from_£he Actual dir ectwihe (ngrased B Aaves. Mtﬁgﬂ{um
AN bitesootn  waved. Infravedl wavel . asea. have nz;r we Ra‘(ne.
_0f. SGNK’ WA moans  trey need & see .m devke WU Ace
........ e cooticating wiekh, BR Bluetootn  wakes  da nat. need 2o of
_signs’ for demeen (€ &0 Say contected ko § e conmwncatan
_Aewee. 0fraved  0aNRS dre & dugferents peCaust. M BIOSENNY .
..__..s.».,c..__bc.e.acmg..._ms_.ujna\[f.[m____n.f.xiwf. & dScannets £0 £ie communidi
I m\dm¢mtdmumrﬁwm.lﬂfraredm31mm
........ Alnoug.. ANsared  praves A0 have. A o frequency, kel
have 2 (pngar wasRiengin. S0 A8 MOre. LRfciknk wheh UBNg. .
LENS wueless Communeare . Bluetioth | noseger  sREw hana..
hsgm@rmmg And SOEAMLD A0S0 MAY be hebber wing tRe «hdw.
Ltbe. wireieSS communtaton, 0vesau, potve Dluetoot n and ditcanred
RS e MOre. REFICIENL ne Loy urmgmmmvmmm

- 0ONNR CkoNn kS Out,

Level 3 6 marks

@ Pearson
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The example below shows comprehensive knowledge of relevant scientific facts,
supported by lines of argument and the correct comparison of both similarities and
differences The question has been answered in full.

Compare the similarities and differences of the waves produced by infrared and
Bluetooth® devices. 6}

K lalanes. m‘edmm:l by _bluatoath, and mﬂ:a,rm;l ....... are_elestrermagid
_dectmﬂ\qgneﬁc;l'hu means woas. procled by oth biveloot

Mhits meaws. bol woves.. pﬁﬁqm haye. Aixechon. of . propaga -

' diatlory
JHon.. ko be. mm ho.. the. direchkn. of the. pﬂm“

EE”' MFis_mecn.s. Ha umﬁlmrath..f .....................

Dlusbooth L. hlgh:u: than. . thar of nfored: This means. Huskokh.

| that.of gﬁﬁﬁ'&ﬁ‘ ....... e enorg-. sange fox. mﬁmwlj.s..__mu.r:h ____________________ )
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highor_thaan blugooth. This. anables Gt
calechicn and oking buk. Bléakath can’f: :
The waves produced by bluetsoth differs. in. Requency r tha. .
wove 1 infravede Since E=hf: feguency ic diracH-. propatino)

_En_qm}a_r_m (Total for Question 5 = 6 marks)

Summary

Biology

Structure and functions of cells and tissues (Biology)
Based on their performance on this paper, learners should:

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

e Be familiar with and recognise the ultrastructure and function of organelles in the
following cells: prokaryote cells (bacterial cells), eukaryotic cells (plant and animal
cells) and eukaryotic cells (plant-cell specific).

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

e Show their working out for all calculations to ensure marks can be given for the
stages within the calculation even if the final answer is incorrect.

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

Chemistry

For those learners that did less well, to improve in future exam series learners
should ensure that they learn the formula of common compounds that are
detailed in the additional guidance document.

They should ensure that they understand basic scientific terminology such
electrons versus ions and the difference between groups and periods, so that
they can they explain features and trends in the chemistry in more detail.
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Learners should practice carrying out calculations from the unit, setting out and
showing their workings in a logical manner so that they can arrive at a given
answer in a concise way.

Learners should continue to practice exam technique, ensuring that they know
what is required by specific command words and know the difference in what is
required from commands such as describe and explain and calculate and state.

Centres should ensure that learners understand that they should not give lists
with more than one answer for a question unless specifically asked to do so.

Use the past papers and sample assessment materials located on the BTEC First
qualification webpage located here.

Physics

To improve their mark for this paper learners should:-

e Learn to use standard form

e Learn how to convert prefixes such as n ‘nano’ to the SI units that can be used
in equations.

e Go through the additional guidance and make sure each point has been
covered.

e Use diagrams to help with descriptions.

e Study diagrams given in a question carefully and note the labelling given

e Sketch diagrams and graphs carefully and be as precise as possible.

Be specific in answers and use scientific terms in descriptions.

Read questions carefully and note the command word used.
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