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Introduction

This report has been written by the lead examiner for the BTEC Principles of Science
unit. It is desighed 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.



Overall comments

Learners that did well this series, did so as in previous series because they had learnt
key terms and used good scientific language, they were able understand what would
be asked for in the question and therefore apply their knowledge of the science well.

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. Key terms from the specification should be
taught so that learners are able to fully access the question.

Teaching the meaning of key questioning terms such as explain and describe, so that
the learners understand what is required of the question and can then apply their
knowledge correctly, is also important. 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.

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

Grade Unclassified Level 1 Le_vel2 — .
Pass Pass Merit Distinction

Boundary | 0 13 22 31 a1

Mark



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

Feedback on Specific Questions
QO1aiii

Learners found this question more difficult that the preceding two. Many could not
correctly give a type of energy wasted.

The following shows some correct responses such as sound and thermal for 1 mark.

(iii) Name one type of energy wasted when the kettle is boiling.
(1)

(iii) Name one type of energy wasted when the kettle is boiling.

(1)

Unfortunately a very common misconception was that the steam released by the
kettle was a form of energy that was wasted.

(ili) Name one type of energy wasted when the kettle is boiling.



Q02ai

Many learners were able to give a form of renewable energy such as solar energy.

Charlotte visits a hydroelectric power plant.

reservoir

(a) (i) Hydroelectricity is a form of renewable energy.

Give one other form of renewable energy.
(1)

So\of nergu.

Learners who lost marks on this question did so as they gave a form of energy, but
not related to the question regarding renewable energy.

2 Charlotte visits a hydroelectric power plant.

reservoir

(a) (i) Hydroelectricity is a form of renewable energy.

Give one other form of renewable energy.




QO02bi

Learners found the first of the two calculation questions on this paper easier than the
second.

In this example, the learner substituted the values of energy and time into the
equation. Unfortunately they have not converted the minutes into seconds and so
only gained one mark.

(b) Charlotte makes a model of 3 hydroelectric power plant
In 10 minutes her model produced 2700 joules of energy in total
() Calculate the power produced by her model

ener |
power(watts ) = qy()oucs‘!
time( seconds)
2)
L [CO-\Q =00
"l; A\//
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The following answer scored both marks, even without the working shown. However,
learners should always show their working so that credit can be given for working
that might be correct.

In 10 minutes her model produced 2700 joules of energy in total.
() Calculate the power produced by her model.

energy ( joules)
time(seconds)

power(watts)=

(2]

povt’ = [ 5
-



In this case, the learner has written the wrong answer on the answer line. However
as the learner has written their working, credit can be scored for showing how they
have substituted the values into the equation given.

(i) Calculate the power produced by her model.

energy joules)

PRIt = time(seconds)
(2)
2 100
L
\O
27000 w

QO02bii
Learners found calculating the useful energy much more difficult.

A common error was to calculate the useful energy and then to put it into the
equation again to gain a figure of 0.9.

Learners who made this error but showed their working still gained 1 mark for
calculating the 2430.

(i) The efficiency of Charlotte's model is $0%.

Calculate the useful energy supplied by the water in ten minutes,

efficiency = AR enargy — x 100%
total energy supplied
2]
C 3 B ey }.' — ___L_ :!. 2
JD /S, X =i



In other cases, an incorrect answer was given but as no working was given no credit
for any partial answers could be awarded.
{li} The efficiency of Charlotte’s model is 90%.

Calculate the useful energy supplied by the water in ten minutes.

useful energy

x 100%
total energy supplied

efficiency =

|- |

Although learners did not always calculate the value in the expected way, full marks
were gained for the correct answer on the answer line.

(i) The efficiency of Charlotte’s model Is 90%.

Calculate the useful energy supplied by the water in ten minutes.

useful energy
total energy supplied

230 —10= L3
7360 — 23X = 214,30

L3O
O = - il =6
Ky 1365 2u3e

efficiency = * 100%

(2)




QO03c

Learners seemed to find drawing a wave of equal amplitude but higher frequency
quite difficult.

The better candidates were able to draw a wave that showed both of these
characteristics.

(¢} The diagram In box 1 shows a wave.

\/_\

Time (s)

In box 2 draw a wave that has the same amplitude but 2 higher frequency than
the wave shown in box 1.

{2]
Box 2
A \ \
Height (m)
’ J U
Time (s) i

{Total for Question 2 = 6 marks)



However, many learners found this hard.

Out of the two characteristics that had to be shown, learners were better at
understanding how to show a wave that had a higher frequency.

In boax 2 draw a wave that has the same amplitude but a higher frequency than
the wave shown in bax 1.

..H/7 100NN

Time (s)

(2)

L 4

In some cases, learners had drawn more than one line, so it was unclear which they
thought was the amplitude and which not. Learners should be encouraged to rub or
cross out errors such as this to avoid a situation such as this.

In box 2 draw a wave that has the same amplitude but 2 higher frequency than
the wave shown in box 1.
{2)

Box 2

” A

Helght (m)

v

Time (s)



Q03d

Learners tried hard at this question which was looking for a comparison between the
properties and uses of radio waves and gamma rays.

In this example, the learner scored 3 marks. The learner states that the radio waves
are the longest, due to the comparative word 'longest' this gained a mark for the
comparison of the wavelength. Later in the response, the learner has stated that
'‘gamma rays..... are most dangerous', which also scored 1 mark. Finally the learner
has given a use for radio waves, if they had just stated for radios this would not be
creditworthy, however they have also stated mobile phones, which is acceptable.
They give the comparison that gamma rays are used in cancer treatment. Together
these two comparative uses gained a mark. Unfortunately the learner did not make
reference to the frequency of the waves for the final marking point.

(c) The diagram shows different parts of the electromagnetic spectrum.

Radio waves | Microwaves Infrared Visible Ultraviolet X-rays Gammia rays

Describe how radio waves and gamma rays differ in their properties and uses,
(4)

Cadio Wores  Aufer . To  Gomio Tong bee P $E.
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_(Total for Question 3= 8marks|

Learners who did not do so well in this question lost marks as they did not give a
comparison of the properties or uses, or because their answer was too vague. This
following example gained 0 marks. Whilst the learner has made several attempts to
answer the question the uses given for radio and gamma rays were too vague.
Learners should be encouraged to be more scientifically specific with their responses
to questions. Simply stating that radio waves are used in radio, is not specific
enough. Similarly simply stating that gamma rays are used in medical equipment is
just too vague. In the same manner, the learner has stated the frequencies of radio
waves and gamma rays are different, but they have not stated in which way they are
different.



(d) The diagram shows different parts of the electromagnetic spectrum.

Radic waves | Microwaves |  Infrared Visible Ultraviolet Xerays Gamma rays

Describe how radio waves and gamma rays differ in their properties and uses.
cofferant (4]
 Rockia Woves ara. b"mu_n\:bqp{ﬂvﬁrw Crareun

rags Thay ord ca,LSa_o.I': d-FFq.,.-‘q.hL le.ru:n{s Gf.'.hm
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o Gronue, Rogs  are s o I diffasent  appirances

........ and _Ganunsa Rowgs  hows. difperent -
(Total for Question 3 = 8 marks)

TOTAL FOR SECTION A =18 MARKS

The better learners generally gave a concise and to the point answer that scored 4
marks.

{d) The diagram shows different parts of the electromagnetic spectrum.

Radic waves | Microwaves |  Infrared Visible Ultraviolet X-rays Gamma rays

Describe how radic waves and gamma rays differ in their properties and uses.
4)

Rodio owes Ware o \ouer Qﬂﬂwj.ml o Lo umveleagrhs,
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(Total for Question 3 = B marks)

TOTAL FOR SECTION A = 18 MARKS



QO04ai

Learners found stating what Edward would have observed during the reaction of
hydrochloric acid and sodium carbonate, quite difficult.

Better learners used the information in the question to help inform their answer. As in
this example. Learners who just wrote bubbles or fizzing gained the mark.

4 Edward added hydrochloric acid to sodium carbonate.
The reaction produced a gas.

(a) (i) State what Edward would have seen during the reaction.

(1)

However, many learners tried to answer a question that was not there. In this
example the learner has tried to give the products of the reaction, not what would be
seen during the reaction, there therefore no credit could be awarded.

4 Edward added hydrochloric acid to sodium carbonate.
The reaction produced a gas.

(a) (i) State what Edward would have seen during the reaction.

QO4aiii

It was disappointing to see that many learners were unable to correctly give the
formula for a molecule of carbon dioxide.

Whilst it appeared that the majority of learners knew the formula, only the better
learners were able to write it down using the correct scientific conventions.

(iii) Give the formula for a molecule of carbon dioxide.

The majority of learners lost marks as they thought that the ‘2’ should be superscript
rather than subscript, as in this example.

(iii) Give the formula for a molecule of carbon dioxide.



Other learners seemed to be lazy in the way in which they wrote the formula such as
in this case.

(iii) Give the formula for a molecule of carbon dioxide,

QO04avi

In a similar manner to question 4aiii, only the best learners could correctly give the
formula for a molecule of hydrogen. As in this example.

(iv) Give the formula for a molecule of hydrogen.

Some learners were confused and wrote the correct formula but for water rather than
for hydrogen.

(iv) Give the formula for a molecule of hydrogen.
—— ——

Some learners knew the formula but as the hydrogen was represented by a lower
case ‘h’ rather than a capital, could not score.

(iv) Give the formula for a molecule of hydrogen.

The place in which most learners lost marks on this question, however, was because
they did not read the question and gave the formula for an atom, rather than a
molecule, of hydrogen.

(iv) Give the formula for a molecule of hydrogen.




Q04b

Learners found question 4b, quite difficult. Some learners understood that as sodium
carbonate is a base, a solution of sodium carbonate would have a pH of more than 7.
Some gave this as a range and some gave a specific number, either of which were
acceptable.

(b) Sodium carbonate is a base.

Suggest a value for the pH of a sodium carbonate solution.

(Total for Question 4 = 6 marks)

(b) Sodium carbonate is a base.

Suggest a value for the pH of a sodium carbonate solution.

(Total for Question 4 = 6 marks)

A common misconception seen was that the solution would be neutral and a value of
pH7 was suggested.

(b) Sodium carbonate is a base.

Suggest a value for the pH of a sodium carbonate solution.

(Total for Question 4 = 6 marks)

QO5bii
Learners still find writing word equations difficult.
Only the better learners were able to correctly write the word equation.

(i) Write a word equation for the reaction.

(2)
iy Ao Cn \ONG Lo oA 0 dutadn
Chayy + | dyoncidR _— o ol . Weres
N Coneait ) Soda

(Total for Question 5 = 6 marks)




In some cases the learners were able to correctly write the reactants for the equation
but then were unable to give both of the correct products.

(ii) Write a word equation for the reaction.
(2)

clecem Kgelrochlenc: ool chencical
e | el | s | anid

(Total for Question 5 = 6 marks)

A common error was that learners did not use the information in the stem correctly
and gave the sodium chloride as one of the reactants instead of one of the products.

(i) Write a word equation for the reaction.
(2)

. | BulmWone | o A4 o | e

Clacyida A o\

(Total for Question 5 = 6 marks)

Q06

Question 6 was the first of the two extended answer, six mark questions, with a
points based mark scheme. Learners found this question hard. Many learners did not
gain full credit as they did not explain their answers. Centres need to prepare their
learners for the exam by practising past papers and exemplifying questions that
require explanations. These questions will require the learners to give a point or fact
and then explain that idea.

In this example the learner scored 4 of the 6 available marks. The learner starts by
stating that fluorine's configuration is 2.7, which scored one mark, unfortunately
there is no explanation to go with this in terms of how this explained the position of
fluorine in the Periodic Table.

The learner then goes on to state that chlorine's configuration is 2.8.7 which is worthy
of another mark. Again, there is no explanation to go with this point.

Lastly the learner states that ‘they both have seven in their outer shell’ and then
gives the explanation, 'this means that they are in group 7'. The learner then gives
some information regarding the reactivity of the elements, however this is incorrect.



6 The diagram shows part of the periodic table.

N
E

Explain why fluorine and chiorime are in the positions shawn,
Your answer should include ideas about 2 #piet 2, 7
«  theelectronic corlrjgya-tion ofthe atoms 2, £, 7.
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In the example below, the learner starts by stating that they are both non-metals so
are both on the right of the table, this point explained is worthy of 2 marks. They go
on to say that they both have one electron in their outer shell which is incorrect, they
say that this means that they are in group 7 which is incorrect and so no credit can
be scored for this part.

Although they have stated that they are in group 7, as they have not linked this to
having 7 electrons in the outer shell, this mark is not scored.

In the last section the learner states that both elements react with the same things,
which is an acceptable alternative for react in similar ways, but as this is not linked to
both requiring one electron to get a full outer shell, this mark cannot be scored.



T an
:I:S
E

Explain why fluarne and chiorine are in the positions shown.,
Your answer should include ideas about

= the electronic configuration of the atoms

= periods and groups

= properties of the elements,

. , (6
Ausy botia i e non  metol
Secklon on Yea r&hi ...... Crp ...... daa, p‘if’rﬂdlﬁﬂ

Waeir | ouker

In this next example however, the learner has stated that they are both non-metals
which scored 1 mark, as there is no explanation of this the second marking point is

not scored.

'They are both harmless to the human body and they don't react with many things' is
wrong and also insufficient for reacting in similar ways.



e

|

Explain why fluorine and chicrine are in the positions shawm,
‘Your answer should include ideas about

= the electronic configuration of the atoms

+  periods and groups

= properties of the elements.
18}
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As in previous questions, learners who scored well, tended to write concise answers
that were to the point.

6 The diagram shows part of the periodic table,

1 2 3 4 5 6 7 o

Explain why fluorine and chiorine are in the positions shown,
Your answer should Include Ideas about

the electronic configuration of the atoms

periods and groups

properties of the elements.

Sloarine (6)
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QO07a

Question 7a was generally well attempted by learners, with many being able to give a
correct example of a voluntary response.



7 (a) Human responses can be voluntary or involuntary.

Give one example of a voluntary response.
(1)

.......................................... AUIOG

Those that did not score on this question generally did so because they misread the
question and gave an involuntary response, such as blinking, instead of a voluntary
responses.

7 (a) Human responses can be voluntary or involuntary.

Give one example of a voluntary response.

QO7bi

The majority of learners were able to give a correct response of the human body to
being cold. The majority of learners either correctly stated that the body would shiver
or that goose bumps would appear.

(b) The human body maintains its temperature of 37°C by homeostasis.

(i) Give one way in which the human body will respond to being too cold.

........................................ Shun

Learners who did not score, generally did so because they did not use the science
they had learnt to answer the question but tried to apply general ideas, often
incorrectly, as in this example:

(1)

(b) The human body maintains its temperature of 37°C by homeostasis.

(i) Give one way in which the human body will respond to being too cold.

The homan Lol

(1)




QO7bii

Again in question 7bii, learners could generally give a correct way that the body
would respond to being too hot, many stated that the body would sweat or that
vasodilation would occur.

(ii) Give one way in which the human body will respond to being too hot.
(1)

V ased zdatfon = When Yyour Yood V%Q)Q@{‘. wid

In a similar manner to question 7bi, learners who did not score in 7bii, generally did
so as they did not use the science they had learnt to answer the question but tried to
apply general ideas often incorrectly. As in this example.

(i) Give one way in which the human body will respond to being too hot.

Go outside  and co¥| down.

QO07c

Learners found this question difficult. Those that scored generally done so for giving a
correct comparative statement as in this example.

{c) Give one difference between the endocrine system and the nervous system.

e certvoos SB Sl—em
%Q\J\C’_,P-

(1)

=<, POOA,

(Total for Question 7 = 4 marks)




Those who did not score tended to make vague, generally incorrect comments on
either the endocrine or nervous system.

(c) Give one difference between the endocrine system and the nervous system.

(Total for Question 7 = 4 marks)

QO08bi
The majority of learners were able to label the nucleus correctly to gain the mark.

The diagram shows a root hair cell.

N UCWES

(b) (i) Draw a line to label the nucleus.

In some cases, the learner looked like they might have known which part the nucleus
was but unfortunately, as they have rushed their work, the label did not stretch far
enough to the nucleus and no credit could be awarded.



QO08c

In question 8c, learners found it difficult to recall a way that the root hair cell is
adapted to its function. Only the better learners were able to state that the root hair
cell had a large surface area.

(c) State one way that the root hair cell is adapted to absorb water and minerals from
the soil.

In many cases, the learners had misread the question and stated how the root is
adapted to its function giving the fact that it had root hairs as their answer.

(c) State one way that the root hair cell is adapted to absorb water and minerals from
the soil.
(1}

The  (00ls 0N _tne plant  have \fite  +iny . Naifs. on




Qo8d

In question 8d, some learners were able to score 2 out of the 4 marks available for
giving a function of both the xylem and phloem. However only the very best learners

were able to explain how the the xylem and function are adpated.

In the following example, the learner has correctly give the functions of both the
xylem and phloem and has correctly discussed how they are both adapted for their

functions.

i fawd
il 1L. Lwlad,
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Some learners gave the function of the xylem and phloem but did not explain how
they were adapted to this function to gain the second mark for each.

- &

{dy The xylem and phloem are present in the stem of the plant.
Explain haw the xylem and phloem are adapted for their functions.

(4]
Xylem }_ckjt_em _____ COMTAS ONANELOAS oo kels
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(Total for Question B = B marks)




Other learners did not understand the difference between the xylem and phloem and
got the functions mixed.

- -

(d] The wylem and phlcem are present in the stem of the plant,
Explain how the xylem and phloem are adapted for thelr functions.




Q09

Question 9 was the second of the two six mark questions, with a leveled mark
scheme.

In this example, the learner shows an understanding that Hannah has inherited one
allele from each parent. This learner explains that Hannah has brown eyes because
she has one dominant allele from Mrs Williams and a recessive blue allele from Mr
Williams and that she will have brown eyes as this allele is dominant and so this
colour will be seen.

The learner then goes on to explain how Sam has had two blue alleles passed down
one from Mrs Williams who was heterozygous and Mr Williams who is homozygous.
They state that as there is no dominant allele, Sam would have blue eyes.

This is a distinction-level answer, that discussed dominant and recessive alleles and
explained why Hannah has brown eyes and why Sam has blue eyes.

B Bb Bh

Female

b bb | bb

Use the Punnett square and your knowledge of genetics to explain why Harnah has
brown eyes and Sam has blue eyes.

Haonah_has brown eyes because ©f the |
dominant _ allele 4hat M Williams hod-jhf’gf%
would hawe pasied on one of Their aleles-
Mr_Wikams _Could only pag on the reesive

biue eye allele and Mo Willams Would have
Pased " on__the tlomant. broun eye atele. |
Jince the. brown €ye alieie +oedic—be-
| 1§ dominand, that ould be the one 4o Jhaw. |
| Jam, however, would _have recieved fwo |
|receSSive blue eye  alleles — onée from hi§ |
| Fomgzygug Juthor; and onefrom hy heferozygug
!nfloa‘hfr;jo there would be' no dominant " |

lalele Jo hed how blue eyes. . .. ..

In this merit level example, the learner has shown an understanding that Mr Williams
has two recessive ‘genes’ so he is homozygous for the trait of blue eyes.

The learner also shows an understanding that Mrs Williams has a recessive and a
dominant ‘gene’ so the dominant ‘gene’ is for the trait of brown eyes.



The learner has not referred to Hannah or Sam by name but they have understood
that the children have a 50% chance of having blue or brown eyes

Overall the learner has shown a good understanding of dominant and recessive alleles
and that the children have a 50:50 chance of having blue or brown eyes

Use the Punnett square and your knowledge of genetics to explain why Hannah has
brown eyes and Sam has blue eyes,

ﬁrMMMMWW {6}
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In this pass level example, the learner has made reference to the brown eye gene

eyes.

being dominant. They also state that there is a 50:50 chance of getting blue/brown

Sam has blue eyes.

I Male

. h“-\\‘_“. b b
ol B Bb Bb
m
E
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Lise the Punnett sguare and your knowledge of genetics to explain why Hannah has
brown eves and Sam has blue eyes.
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Unfortunately the most common response seen was similar to the following example,
learners assumed that Sam was a boy and so took after the dad and Hannah took
after her mum.
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Use the Punnett square and your knowledge of genetics to explain why Hannah has
brown eyes and Sam has blue eyes,
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