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Introduction

This report has been written by the lead examiner for the BTEC Principles of
Science unit. It is designed to help you understand how learners performed
overall in the exam. For each question, there is a brief analysis of learner
responses. You will also find example learner responses from Level 2 Pass and
Distinction learners. We hope this will help you to prepare your learners for
future examination series.



Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website

on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx

. Level 1 Level 2
Grade Unclassified Pass Pass Merit Distinction
Boundary 0o
Mark 13 22 31 41

Provisional qualification outcomes for BTEC First Level 1/Level 2

Award.

The provisional qualification outcomes for the BTEC Level 2 awards can be found

below.

2013 - 2014

D*

D

P

L1 U

Claims: 52,247

0.45

1.38

13.39

71.90

96.21 | 100.00

These outcomes reflect the cumulative percentage of learners who have received
each grade for the qualification this year.

These figures are provisional because we are expecting more learners to claim
their overall qualification outcome over the coming weeks. We will publish
updated qualification outcomes in due course.

Outcomes explained

An aggregate qualification grade is where all unit outcomes are joined together
to give a final grade for the qualification. Full details on how the qualification
grade has been calculated can be found here (page 30):

http://www.edexcel.com/migrationdocuments/BTEC%20Firsts%20from%

202012/BF029943-Specification-BTEC-Level-1-2-First-Award-Principles-

of-Applied-Science.pdf

2013 - 2014 D* D M P L1 u
5.31 (22.62)| 65.25 | 96.21 | 100.00

Claims:@ 1.56
/—

Number of claims
released by August
2014

Eg: proportion of learners claimed & grades
released achieving a merit or above 2014

We will be publishing full year qualification outcomes for BTEC in the autumn.
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Overall comments

Learners that did well this series, did so as they had learnt the key
scientific terms from the specification and had used good scientific
language. Learners seemed to have improved in their ability to complete
calculations, however some still find it difficult to rearrange equations
when necessary.

As in previous series, exam technique is still an issue for learners;
centres need to prepare learners for the exam better by practicing exam
technique, especially in relation to reading the question carefully,
ensuring that they are answer the question set, not a question that they
think is there.

Learners should be taught that they should be checking that the question
set has been addressed in the answer given and that they must use
appropriate scientific knowledge and vocabulary. There is also the need
for centres to continue to focus on learners learning the key scientific
knowledge in the specification, one way this could be achieved would be
to practice structuring extended writing questions as this is a skill that
the learners are still not proficient in.

It was found, this series, that learners seemed to be able to complete
some sections of the paper better than others, for example the first
section on Chemistry was very well answered and then the second section
on Biology, not so well answered.



Feedback on Specific Questions.

Qla.

Many learners found question 1laiii difficult as they did not understand
that the question was asking for the indicator that could be used to
measure pH and so just gave an indicator such as litmus. Litmus was not
accepted as it only tests between acid and alkali rather than giving a pH
as requested by the question.

(i) Gy Ehaie fud e ol |h'l|"llj;{.:l'.l}' ehat could b used o measuee the pi of the ackd.
i1
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In some cases, learners gave the word ‘indicator’ or ‘colour indicator’ as
in this example, which was insufficient for the mark.

[iii} Give the name of the indicator that could be used 1o measune the pH of the acd,
1

A cow edicaker

The better learners that had read and understood the question correctly
stated ‘universal indicator’, which scored 1 mark.
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(i) Givee the name of the indicator that could be used to measure the pH of the ackd
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Q1laiv.

In part aiv of question 1, learners found it difficult to give the expected
pH of an acid. Some gave a range which was accepted for the mark.
However if this range included pH 7, the mark was not awarded.

(v} Suggest a value for the pH of the acid.

f @ RE PHI - PHE

Q2.

Learners found question 2 difficult throughout. Although learners had
been given the electronic configuration of the lithium atom, they often
found it difficult to translate this to the diagram of the lithium atom. A
common error seen was to place all three electrons in the first shell of the
atom, as in this example, which scored no credit.
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In some cases the learners did not show an understanding that the
shells fill closest to the nucleus first and then outwards and so gave a
configuration of 1.2 rather than 2.1.

Thi diagram shows the structure of a bthium pom
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Q2b.

In part b, over half of all learners were unable to identify the correct
number of protons in the atom, with many giving 4 as their answer
rather than 3. In part C learners found it difficult to give the relative
mass of the proton and relative charge of the neutron, with many
leaving it blank.

Q2d.

In part d, learners found it very difficult to explain, in terms of
electronic configuration, why lithium is placed in group 1. Some
learners answered in terms of lithium being a metal so therefore on the
left hand side, although many learners wrongly identified Lithium as a
non-metal.

[d) Lithiwm is in group 1 of the periodic table

Explain in terms of electronic configuration why lithium is in group 1
(21
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(Total for Question 2 = & marks)

id) Lithium is in group 1 of the pericdic table.

Explain in terms of electronic configuration why lithium i in groug 1.
[Fd

Becowse 4L 13d has 1 Clecteh ok
e  ouder  shell

(Tetal for Quaestion 2 = 6 marks)

Often learners stated information that had already been given in the
question, which did not gain credit.



Where learners understood that this question was about electronic
configuration, they generally got both marks for a concise and to the
point answer.

{d} Lithburn i in group 1 of the periodic table.
Explain in tenms of electronic configuration wiy lithiumi s In group 1,
121
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(Total for Question 2 = & marks)

Q3ai

In question 3ai, it was disappointing to see that learners found it very
difficult to give the test for hydrogen. The majority of learners did not
read the question correctly and therefore gave a description of how the
experiment could be carried out.

3 Magnesium reacts with subfurkc acid to produce magnesium sulfate and hydrogen gas
fah (i) Describe the test 1o show that the gas produced i hydrogen,

21
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Others attempted to write a word equation, writing the reactants for the
test and the products for the result.

Where learners had read the question correctly, they often lost marks as
they did not give the test and therefore could not score the mark for the

result.

3 Magnesium meacts with sulfuric acid to produce magnesium wultate and hydrogen gad. 3 Magnesium reacts with sulfuric acid to produce magnediurn sulfate and hydragen gas.
(2] (0 Dwscribee the test to show that the gas produced is Fydrogen. fa) (I} Describe the test to show that the gas produced s hydrogen
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Those that understood the question were able to give the correct test
and result for hydrogen gas.



Q3aii
Learners found question 3aii very difficult, only the best were able to
correctly complete the balanced equation to score both marks.

(i) Complete the balanced symbol equation for this reaction
(Fi]

Mg + H50, — ME}SGQ * “_r_

Some learners tried to complete the balanced equation with words, which
was not acceptable and scored no marks.

Gif) Cosriplets the balanced symbol equation for this reaction

Mg + K30, -+ (OOpesum Slded + hyw%em B:\‘;

Q3b.

Many learners attempted question 3b, however many used common
knowledge rather than their scientific knowledge of facts to answer the
question. Those learners that used and applied their scientific knowledge
done well in this question. As in this example, here the learner shows an
understanding that indigestion occurs when too much acid is present in
the stomach. They have recalled that calcium carbonate is a base and
that therefore this will neutralise the excess acid in the stomach. The
learner has then gone to give the generic equation for an acid reacting
with a metal carbonate followed by a specific equation of calcium
carbonate with an acid. Whilst the learner has incorrectly given sulfuric
acid rather than hydrochloric acid as the acid present in the stomach, this
was ignored.

You may include appropriate word or symbol equations o support your answer,
(4

your. Stomock Produces hydweonlorfc acld  whech
WlPs ko dipect your foodk. Df  beve  fs feo much
add Ts. . erodued De ol couse cun Prdfoes i,
SO, clkiiwa (arbonake I3 @ bose Lo Peutroli
Hne E‘ﬁ:tﬂ S e Stormach,

AUt prdl covleorake —) Soux + (ourbondiowide ¥

LodLke
Swpuyie + faltum Gwomike — Gldam o arbondiox
oty sud fake + Lol

(Total for Question 3 = & marks)]



Many learners re-stated that the calcium carbonate can reduce acid in
the stomach, which was simply a repeat of the stem of the question and
not worthy of credit. A common misconception was that the pH
decreased.

(b} Calciwm carbonate is an ingredient in indigestion remedies.
Explain how calchum carbonate can help reduce ackd indigestion in the stomach,

You Fidy include appropeiate wodrd or Symbol Squations DO SUPROrT Yyour n5wer.
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Q4ai

In question 4ai, the majority of learners were able to recognise a
component of a cell that is in both plant and animal cells, with many
naming the nucleus and some naming the cell membrane or cytoplasm.

B“‘“’“

plant cedl animal cedl
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{a) [ Mame one cell component that is in bath plant and animal cefils.

Nucle-l.ﬁ

Q4aii

In part 4aii, the majority of candidates were able to label a chloroplast,
although in some cases learners lost marks as they did not carefully label
the chloroplast and ended up labelling the cytoplasm rather than the
chloroplast and so scored no credit.

SECTION B: Bialogy

Answer ALL quittions

4  The table shows two different types of cel

plant cell animal cell



Q4aiii
Learners found question 4 part aiii much more difficult. Only the best

learners were able to give a complete description, which included the

idea that the function of a chloroplast was to absorb light energy for
photosynthesis.

(iii) The plant cell shown in the table is from the surface of a leaf.

Describe the function of a chloroplast.
(2)
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Many learners however, showed an understanding that chloroplasts are
involved with photosynthesis and scored 1 mark.

(iii) The plant cell shown in the table is from the surface of a leaf.

Describe the function of a chloroplast.

Dhaosates. § -
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(2)

In some cases learners did not read the question carefully and gave the

function of cytoplasm rather than the function of a chloroplast and so
did not gain credit.

(iii) The plant cell shown in the table is from the surface of a leaf.

Describe the function of a chloroplast.
(2)
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Q4b.

Learners also found explaining an answer in part 4b quite difficult. Only
the better learners were able to explain how the red blood cells are
adapted for their function of carrying oxygen. In cases where the learner
had sound understanding, they generally answered in a concise manner
and scored both marks available, as in this case below.

(b) The diagram shows some red blood cells.

e
Q0

Red blood cells carry oxygen around the body.

Explain how red blood cells are adapted for their function,
(2)
|
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It was the case that many learners were able to give adaptations of the
red blood cells and in many cases, gave more than one. However learners
were generally not able to complete this by giving the reason for the lack
of nucleus or large surface area, being that the cell could hold or take up
more oxygen.

(b) The diagram shows some red blood cells,

&
X
© 9

Red blood cells carry oxygen around the body.

Explain how red blood cells are adapted for their function.

(2)
{ I
! odels by hevy o 0 Suhit ose
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Many learners lost marks as they simply repeated the stem of the
question which could not score credit.

(b) The diagram shows some red blood cells,

&
Y
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Red blood cells carry oxygen around the body.
Explain how red blood cells are adapted for their function,

Red blocd Coits adefted to fheic funchih bg Moyig 'zﬂd
Corty OXygell orand e body,



Q5a.

Question 5a was not answered well by the majority of learners. Only the
best candidates were able to state the term used to maintain a constant
internal environment in the body as homeostasis.

5 The human body maintains a constant internal environment.

(a) State the term used to describe this process.

. UOﬂ’ﬂG@J‘éaﬂ}

(1)

Many learners left this blank or answered a different question and gave
a condition in the human body that is controlled in the body by
homeostasis.

§ The human body maintains a constant internal environment.

(a) State the term used to describe this process.

Boday eonguied  Geed

Q5b.
Learners found question 5b easier however and most were able to give
the brain as the other part of the central nervous system.

{b) The spinal cord is one part of the central nervous system,

Give the other part of the central nervous system.

ot O

(1)

Again, those learners that did not do well on this question, did so as
they answered a different question and gave the name of another
hormone system rather than another part of the central nervous
system.

(b) The spinal cord is one part of the central nervous system.

Give the other part of the central nervous system.
(1)

hormone Sy9Em.



Q5d.
Learners found question 5d quite difficult, with very few learners being
able to correctly explain how raised hair on the skin help to keep the

internal temperature of the body at 37°C. Some were able to score one
mark for correctly stating that the hairs trapped air.

{d} The human body works to keep a constant internal termperature of 37 °C

Explain how raised hairs on the skin help to keep the intermal temperature of the
by a1 37 °C

fose ol b e & s :a: ﬂ fﬂe'l,-.
Fla  alcernah 1 e oz Hee bog iy
E}j hrﬂ«.rrk_:l g b= o i tjuﬂ.\
ke o b med” A,

(Total for Question 5 = 6 marks)

Some could state that the raised hairs prevented heat loss, but few
were able to put these two ideas together to give a correct explanation.

() The human body works to kéep & constant intemal temperatne of 17 °C.

Expladin how ralsed halrs on the skin help to keep the intermal temperature of the
body at 37°%C.
21

The  hairS ol gonl  body TSt ke ok oot
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[Total for Question 5 = & marks)

In some cases, learners incorrectly thought that the raised hairs
stopped heat from being released from the body altogether.

{dh Thie human body works 1o Ksep a constant intermal temperatune ol 37°C.

Explair how radsed hairs on the skin help to keep the intemal termperature of the
body at 37 °C
2]

When +the  hairs are raired ﬁ;-cn
E: srcm, :{ keepr the heat ingids H«e

r:iqafn \{ Cl“\uwa a,mj
L\M\i bo be losd prom He L,oLj

(Total for Question 5 = 6 marks]




Q6.

Question 6 was the first of the two longer answer six mark questions
with a mark based mark scheme. Although the majority of learners
made an attempt at this question, often they found it very difficult and
the majority simply described the diagram rather than explaining how
the reflex arc allowed the body to respond quickly.

In this example, the learner has understood what was required from
the question and has tried to explain how the reflex arc allows the
body to react very quickly. The learner states that electrical impulses
move via the motor neuron and that this is fast. They also state that
the information does not travel to the brain.
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Explain how the reflex arc allows the body to respond quickdy In order 10 keep the bady
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Q7a.

Question 7a was well answered, with many learners being able to give
a renewable energy source.

SECTION C - Physics
7 Matural gas can be used to generate electricity in a power stathon.
In the poweer station natural gas is bumed to heat water to produce steam,
The sbeam passes into a turbine.
This makes the blades in the turbine spin
fal Matural gas |5 a non-renewable energy source,

State a remvewalble energy source,

‘l"ﬂ-'lru_lf-:t'.'ta;'.‘f-z.l-?



Q7b.

Question 7b, was answered less well. Some learners gave other energy
sources rather than the type of energy stored. In some cases learners
gave different types of energy.

(b} Give the type of energy stored in natural gas.

oAl

(b) Give the type of energy stored in natural gas.

Kinetc

(n

Only the best learners could give chemical energy as the type of energy
stored in natural gas.

{b) Give the type of energy stored in natural gas.

C homlgcil

(1)

Learners found it hard to give a form of energy wasted energy when
natural gas is burned in question 7c, wth the majority thinking that heat

energy was wasted
]
ic) Give a form of wasted energy released when natural gas is burned.
(1)

Head

In some cases learners gave two answers, one correct and one
incorrect, in these cases credit cannot be awarded for the correct
answer. Learners should be taught not to give more than one answer
when just one is required.

(<) Give a form of wasted energy released when natural gas is burned.
(1)
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Q7d.

In question 7d, many learners linked the word turbine with wind
turbines, rather than the turbine described in the question and
therefore gave the answer as wind, rather than kinetic.

(d) Name the form of energy produced by the blades in the turbine.

Vo \ ined

(1)

__(Total for Question 7 = 4 marks) _

Better learners read the question carefully and gave the correct answer
of kinetic energy.

(d) Name the form of energy produced by the blades in the turbine.

Eenecte . Xene\w U iy

____ [Total for Question 7 = 4 marks)

(1)

e

Q8a.

In question 8a many learners relateed to the context in the question
and were able to give two types of useful energy produced by a mobile
phone.

8 Energy stored in a mobile phone battery can be transferred into useful energy.

(a) Give two types of useful energy produced by a mobile phone.

r sound  cnegy
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(2)



Q8b.

The first calculation in question 8b was well answered by learners with
many learners scoring full credit for being able to correctly calculate
the energy used by the phone charger in one minute.

(b) The mabile phone charger uses 5 W of power.

Calculate the amount of energy the phone charger uses in one minute.

energy (joules) Jeo
time (secs) ba

Show your working. S% 6o - oo

power (watts) =

{2)

Jeo ,

In some cases learners did show a correct answer within their working,
however they also gave other combinations of answers also and so
could not gain credit.

J I LI T L e vy vy u
lwo
Calculate the amount of energy the phone charger uses in one minute. J M
power (watts) energy Joules) E S
tim 6
{ = b0
Show your working. X 6o
2)
5
el &0
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3o ~&J
§ Xbo =~ 30 &0
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Although some learners were unable to fully complete the calcuation,
credit could be awarded for working shown. In this example, the
learner scored one mark for being able to substitute the correct values
into the equation. It is therefore very important that learners are
taught to show all working so that credit can be awarded where
necessary.

(b} The mobile phone charger uses 5 W of power.

Calculate the amount of energy the phone charger uses in one minute.

energy (joules)

power (watts) = —
time (secs)

Show your working.
2)

5(watts) : TO seconds



Q8c.
The second calculation in question 8 part ¢ was not as well completed,
however it was pleasing to see that many learners were able to show an

understanding of standard form to gain one mark.

(] Mobile phones we miorowave radiation to receive signals

This. microwanee radiation has & wave spoed af 200 000 000 mys and b fragquency of
B8« 10"H

Calculate the wavelength of the microwave radiation.
wawe spaed [mig) = w.wwlmglh i = Frequancy (Hz)
Shiom pour working.
Gl your answer in standard form
(2
Fou o s =

3"'3 Boofyz = &;‘JJ_}\,G“Q

L m

The best learners were able to rearrange the equation, subsitute into the
equation, evaluate and write their answer in standard form to gain full
marks.

ich Mabile phones use microwave radiztion to receive Hgnals

This microwave radiation has 4 wave speed of 300 000 000 mys and a frequency of
EE = 10" Hn

Caleutate the wavelength of the microwave radiation.
wave speed (m/sh = wavelength bm) » frequency (HE)
Sham your warking.

Give your answer In standard form

(41

3.8% /0% — 20000000

3380, c00,000




Some learners were able to rearrange, subtitute and evaulate, but did
not give their answer in standard form, so gained 3 rather than the 4
marks available.

This microwave radiation has 2 wave speed of 300 000 000 mys and a freguency of
B8 = 10" HL

Calculyte the wavelength of the microwsve radiation.
wiave speed [m/s) = wanndength im) « frequency (Hz)
Show pour working.

Give your answer in standard form

, wartSPud
(Woslengn = £ requeAC,, .
wk ¢
Wil = —
Iaseienee = 03U 0. Ske?

(Total for Quastion B = B marks)

Q9.

The majority of learners made a good attempt at question 9.

At pass level, learners were able to give and advantage and a
disadvantage. Most showed an understanding that gamma rays can "Kill
cancer cells’, but at the same time can damage surrounding cells and
tissue, as in this example.

-~

9 Discuss the advantages and disadvantages of using gamma rays in the detection and
treatment of cancer.
(8]
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At merit level learners were able discuss advantages and disadvantages
of using gamma rays and at distinction level more detail was given about
these advantages and disadvantages.

¥ Discuss the advantages and disadvantages of uiing gamma rays ir the detection and
treatment of cances
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In many cases learners repeated the stem of the question in their

question, which is not worthy of credit. In this example, the learner gives

an advantage that "it can detect cancer". This in the stem of the question

so did not gain credit. The learner does however state that the treatment

can cause hair loss and make you become very ill. These are both side

effects, but under the same indicative point, the learner scored 1 mark.
o
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9 Discuss the advantages and disadvantages of using gamma rays in the detection and

treatment of cancer,
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In many cases learners repeated the stem of the question in their
question, which is not worthy of credit. In this example, the learner gives
an advantage that "it can detect cancer". This in the stem of the question
so did not gain credit. The learner does however state that the treatment
can cause hair loss and make you become very ill. These are both side
effects, but under the same indicative point, the learner scored 1 mark.
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#  Discuss the sdvantages and disadvantages of using gamma rays in the detection and
treatment of cancer.
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