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Grade Boundaries

What is a grade boundary?

A grade boundary is where we set the level of achievement required to obtain a certain
grade for the externally assessed unit. We set grade boundaries for each grade, at
Distinction, Merit and Pass.

Setting grade boundaries

When we set grade boundaries, we look at the performance of every learner who took
the external assessment. When we can see the full picture of performance, our experts
are then able to decide where best to place the grade boundaries - this means that they
decide what the lowest possible mark is for a particular grade.

When our experts set the grade boundaries, they make sure that learners receive grades
which reflect their ability. Awarding grade boundaries is conducted to ensure learners
achieve the grade they deserve to achieve, irrespective of variation in the external
assessment.

Variations in external assessments

Each external assessment we set asks different questions and may assess different parts
of the unit content outlined in the specification. It would be unfair to learners if we set
the same grade boundaries for each assessment, because then it would not take
accessibility into account.

Grade boundaries for this, and all other papers, are on the website via this link:
http://qualifications.pearson.com/en/support/support-topics/results-
certification/grade-boundaries.html

Unit 1: Principles of Science 20460E

Grade Unclassified Level 1 Lev_el 2 — :
Pass Pass Merit Distinction
Boundary
Mark 0 13 22 31 40
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Introduction to the Overall Performance of the
Unit

Learners that did well in this summer series, knew the meanings of key terms and could
apply them to their answers to questions posed. They used good scientific language and
were able apply their knowledge of the science well. The highest scoring learners were
able to apply scientific knowledge to new situations, write chemical formula and complete
symbol equations and rearrange equations in physics.

As in previous series, exam technique is still an issue for the less able learners. Copying
the stem of the questions and giving an answer that is not specific to what the question
has asked for is an ongoing problem. Learners should be taught that explain questions will
require a point to be made along with a linked expansion on that point to gain all the
marks available.



Individual Questions

In question 1 (a)(ii), the majority of learners link the different parts of the mobile phone
to the type of useful energy it produces to score both marks available.

part of mobile phone useful energy produced

light

elastic

thermal

electrical

sound

Learners found question 1 (b) quite straightforward and were able to state one type of
energy that the mobile phone wasted, with the majority stating thermal or heat energy,
both of which scored 1 mark.

(b) State one type of energy that is wasted by the mobile phone,

(b) State one type of energy that is wasted by the mobile phone.

B« VY A

A common incorrect answer was to state that electrical energy was wasted.

(b) State one type of energy that is wasted by the mobile phone.
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Question 1c was less well answered by learners. Some were able to state that it is
chemical energy that is stored in the battery of the mobile phone to gain the mark.

(c) State the type of energy stored in the battery of the mobile phone.

......... T ey e\ N

Learners that did not score often stated again that electrical energy was stored in the
battery.

(c) State the type of energy stored in the battery of the mobile phone.

Question 2 of the physics section was generally well answered by learners, the majority
were able to state watts as the unit of power to gain 1 mark.

2 (a) Power is the amount of energy transferred per second.

State the unit of power.

In some cases, learners state joules per second which was accepted.

2 (a) Power is the amount of energy transferred per second.

State the unit of power.
2 (a) Power is the amount of energy transferred per second.

State the unit of power.

However, those that just stated joules did not gain the mark.

Learners found the first calculation quite straightforward with many scoring the full two
marks for correctly calculating the efficiency as 6.5%.



In some cases, learners were able to calculate the useful energy supplied but then could
not take this further to correctly calculate the efficiency. This example shows the
importance of learners showing their working. 2600 on the answer line would not have
scored any marks however 1 mark was able to be awarded for the 400-374 shown in the

working.
N

Calculate the efficiency of the machine.

useful energy
total energy supplied

® 100%

efficiency =

Show your warking.

too- 37U = %
Wk 6.5/

(2}

"@-—:—E}
(41 S S.
' efficiency = .. =2 S

Learners found question 2d quite difficult with few being able to explain an advantage of
using fuel cells to score both marks available. In this example the learner has shown an
understanding that the fuel cells are more efficient and that they are better for the
environment.

(d) Fuel cells can be used to provide energy.

Explain one advantage of using fuel cells to provide energy.
(2)
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twe eautmtnent (Total for Question 2= 6 marks)




A proportion of learners were able to score at least 1 mark for showing an understanding
that the fuel cell would not pollute the atmosphere or that it would be better for the
environment as in the example.

(d) Fuel cells can be used to provide energy.
Explain one advantage of using fuel cells to provide energy.
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In question 3 part (a)(i) and (a)(ii) the majority of learners were able to correctly give
the amplitude and the wavelength of the wave shown scoring 1 mark for each.

3 (a) The graph shaws a wave.
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(i Give the amplitude of the wave,
(8]

amplitude = 1.0 . m

(i) Give the wavelength of the wave.
(1

wavelength = 0. m



Learners found the second calculation in the physics section more difficult however a good
proportion were able to score both marks for calculating the frequency of the wave to be
240Hz.

(b) A different wave has a wave speed of 360m/s and a wavelength of 1.5m.
Calculate the frequency of the wave.
wave speed (m/s) = wavelength (m) x frequency (Hz)

Show your working.

3¢0 = L.§ x ?‘C’%’*WW;’;?’

(2)

360
- [.&

i

frequency = Z—(TLC) .Hz

A common error was where learners were not able to rearrange the equation correct and
multiplied the wave speed and wavelength to gain an answer of 540 rather than dividing
them.

(b) A different wave has a wave speed of 360 m/s and a wavelength of 1.5m.

Calculate the frequency of the wave.
wave speed (m/s) = wavelength im) x frequency (Hz)

Show your warking.
2)

frequency=.. 540 . _Hz



Many learners gained some credit on, question 5, the last question of the physics section
of the paper. However, only the highest scoring learners were able to explain a benefit
and a risk of using gamma rays in hospitals. Many learners were able to gain at least two
marks for giving a benefit and a risk. Common correct answers were the benefit of
sterilizing medical equipment and the risk of causing cancer.

(c) Gamma rays are used in hospitals.

Explain one benefit and one risk of using gamma rays in hospitals.

(4)
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The majority of learners were able to state the meaning of the hazard shown. Moderate
hazard, irritant and skin sensitizer were all accepted answers and scored 1 mark.

(a) (i) State the meaning of this hazard symbol.

v

(a) (i) State the meaning of this hazard symbol.

10



Those that did not score, often did not as they were too vague with their answer and
stated just hazard alone or they gave the meaning of a different symbol such as corrosive
or toxic.

(a) (i) State the meaning of this hazard symbol.

o

(a) (i) State the meaning of this hazard symbol.

In question 5(a)(ii) whilst a good proportion of learners were able to recall that the
limewater test tests for carbon dioxide to score a mark. Answers given both in words and
formula were accepted and gain a mark.

Name the gas produced in the reaction.

A large number of learners thought that it tested for other substances including, sodium
chloride, sodium hydroxide, hydrogen or water.

Name the gas produced in the reaction.

Name the gas produced in the reaction. Name the gas produced in the reaction.

11
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Question 5(b)(i) was answered well with many learners being able to describe the test for
hydrogen to gain the full two marks available.

(b) Martin carried out a different experiment with magnesium strips and dilute
hydrochloric acid.
Magnesium chloride, MgCl,, and hydrogen gas were produced.

(i) Describe how Martin should show that hydrogen gas was produced.
(2)

............ By using..o. ik wooden SPLmE and...a..____tesl:/o_r.__._b_a_s___ g L.
..... IL A!&g{m 8. Pfﬁdwﬁgq’uba&ky papwﬂ@ﬁ(?u(andﬂm

In some cases, learners stated how to test for the gas, but did not state what the positive
result of the test should be. Learners should be taught that when a test is asked for they
should give the method of testing and the positive result of the test.

(b) Martin carried out a different experiment with magnesium strips and dilute
hydrochloric acid.

Magnesium chloride, MgCl,, and hydrogen gas were produced.
() Describe how Martin should show that hydrogen gas was produced.

In some cases, learners described how they might report an experiment rather than how
they would prove that the gas is hydrogen. This did not gain credit.

—

[
(b) Martin carried out a different experiment with magnesium strips and dilute
hydrochloric acid.

Magnesium chloride, MgCl,, and hydrogen gas were produced.
() Describe how Martin should show that hydrogen gas was produced.

e shedld Anka @Q?‘anxS ‘\} Ho. €
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Question 5(b)(ii) proved quite difficult for learners. The best learners were however able
to score both marks as in this example.

(i) Complete the balanced symbol equation for the reaction of magnesium with
hydrochloric acid.

(2)
Mg + 2Hc) o MgCl, + Ha .

Where learners did score a mark, it was often for correctly giving the formula for
hydrogen.

(ii) Complete the balanced symbol equation for the reaction of magnesium with
hydrochloric acid.

(2)

Mg + ‘HC’- — MgCl, + Hg‘

A common error seen was where learners thought that water, rather than hydrogen was
produced. Capital letters for the ‘I’ in chlorine were also not accepted. Learners should
be taught how to correct represent chemical formula, including the need to capitalize the
first letter of a formula with a lower case for the second letter, where appropriate.

(li) Complete the balanced symbol equation for the reaction of magnesium with
hydrochloric acid.

(2)

A noticeable proportion of learners tried to complete the equation by placing words rather
than formula into the equation. Learners should be taught that words will not be accepted
in place of symbols when a symbol equation has been asked for.

(ii) Complete the balanced symbol equation for the reaction of magnesium with
hydrochloric acid.

(2)
Mg + Chie( i MgClL, + h\ddfoﬁen
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Question 6 was a very good discriminator. The highest scoring learners were able to
explain the issues with the production of Sulphur dioxide when fossil fuels ae burned and
were able to explain how neutralization reactions were able to reduce the negative
effects. The following example scored 6 marks.

& Faossll fuels often contaln sulfur.
When the sulfur in the fossil fuel burns, sulfur dioxide is produced,

Explain the effect sulfur dioxide has on lakes and how neutralisation resctions are
wsed to reduce the effect,

You may use equations to support your answer,

When. sufur. disside 9085 10 the CI%MESPEL-:'@
b reacks. with ater parhcles. that g0 into..
Clowds, to become rain wakel. ko form dcid. .
.. When acid rain fallS k. cap bun bhe
legwes oL 0f pine frees and can. 2Vel fuelk
Skakpes angd bwmm S, Buk. pmbaly the. br e
Su..prablem. 5. that. H' an_ m hﬁs___mﬁ_._—a
mudm “thiscon kil undecwaker Plants and
ANIMALS. S AS. £ish. because He. [ake. .
Would_he._more.. unfﬂhmbfﬁﬁbiﬂ for _Ehem- Hower
W there 1S o Bomt. Solukloy . PROPIL. an
Use helicopters Hak Sproy calcjum,
cafbonake whth feacks Witk the acid and
Lehbrilises. ik making...he. Waters (eSS aCdic
ELE) ﬁ@mhﬂn £0r. fhs 15 Aeid 4 alkali =2 Water
S&Lk .
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The next example scored 3 marks, the learner has stated that the lake can become

acidic and that that the fish cannot survive, which was accepted for fish will die.
However, they then discuss eutrophication which was ignored. They discuss
neutralization and that the need to return the pH to pH 7, this was not sufficient

for reducing acidity, if they had stated that the pH is raised then credit could have
been awarded. They do however state that calcium carbonate and should be added

and so a final mark was awarded.

Explain the effect sulfur dicxide has on lakes and how neutralisation reactions ane
used to reduce the effect.

Youl may use equations 1o SUppOrt your answer,
6]

Sulfuc. dieside . Lauces lakes to. become. VBT .
______ Aciare  ond this oo Couse aGuatis. lite  tobetune..
mm@r‘ BS. Aol flanls + ..E‘.?s.h..ﬂu.nq&t_...imu:uc- .......

Ldevers ond oue . Nitrogen, e vels. to. . §iack g Deutaiiation,
..J,Em;u_m-:;....ga.,n..LL.L.J.L._;.J.....ebn_..l.-.#.....ﬂs.';...ih;.j.ﬂm._-_ﬂeu.tmltm....
'ﬁ]'sr_ﬂ.::?ﬁh'_hmwgnaf‘:m.nmﬁ ..... toa. neutial _EH.
OF P, this cac. be. oclrecad Ly addiog for  Sxumele.. ..
BT Cotheate  OC _Colcum edide to the Matel an
Ahete are. . obie. to. Yesct with  Fhe  actdie wober '.-'m;l. L
fetern  the P 1fweis dm DEwbrml
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Many learners were able to score at least 1 mark for stating the effect of the acidic water
on the organisms in the lake.

& Fossil fuels often contain sulfur,
‘When the sulfur in thie fossil fuel burns, sulfur dicxide is produced.

Explain the effect sulfur dicxdde has on lakes and how neutralisation reactions are
used to reduce the effect

Yol iy Use Squations o SUPPOR YOur answer.
[&}

o Aulpr  Ghoxide . polakes. L loRes. e

Learners performed well in the first question on the biology section, question 7a, with the

majority being able to label all three parts of the palisade cell scoring 3 marks.

7 A leaf contains palisade cells.

The diagram shows a palisade cell.

s\l well

/
a Podenn \

chloroplast

- Nocue
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A common mistake seen was to the label C as the cytoplasm rather than the vacuole.

7 A leaf contains palisade cells.

The diagram shows a palisade cell.
B zllErall

Al e \

chloroplast ——|
7/

———c 2 PleSnn

Part (b) of question 7 was also well answered with many learners be able to recall the
function of the chloroplast to score the mark.

(b) A chloroplast has been labelled.

State the function of the chloroplast.
(1)

Some gave extra detail to state that the chloroplast absorbs energy for photosynthesis and

gained the mark.
(b) A chloroplast has been labelled.

- -State .the_ function of the chloroplast.

e Uleto PUBYS Gl Y,

In some cases, learners lack of scientific terminology lost them marks. In this example, the
learner states that the chloroplast makes food for the plant, this was not accepted. Had
the learner stated that the function was to make glucose, this would have gained the

mark.

17



(b) A chloroplast has been labelled.

State the function of the chloroplast.
(1)

In question 8(b)(i), many learners were able name the two organs that make up the
central nervous system to gain both marks.

(b) The central nervous system helps maintain a constant internal environment.

() Name the two organs that make up the central nervous system.

2. BN e

In some cases, learners stated that the spine was one of the organs, this was not
accepted, and this response gained just 1 mark for the brain.

(b) The central nervous system helps maintain a constant internal environment.

(i) Name the two organs that make up the central nervous system.

5 ?\T\e. ..... R
2B<‘G-~f\ e e

Less able learners did not read the question carefully and gave the name of two organs but
not two organs that make up the central nervous system.

(b) The central nervous system helps maintain a constant internal environment.

() Name the two organs that make up the central nervous system.

18



Learners found question part (b)(ii) of question 8 more difficult, with few being able to
name the system that transmits electrical impulse to and from the central nervous system.
However, this example gained 1 mark.

(i) Name the system that transmits electrical impulses to and from the central
nervous system.
)

____________________________________________________________________________________________ hersk  NexVous . Sysle

Less able learners simply restated the stem of the question and gave the answer nervous
system or central nervous system again, gaining no marks.

(i) Name the system that transmits electrical impulses to and from the central
nervous system.

NeFy/owo c,c/)gf«om

1))

(ii) Name the system that transmits electrical impulses to and from the central
nervous system.

(1
C ermpered Centra\ Nervous  Syseem (CN 5}

Question 8(c) was well attempted by most, but only the highest scoring learners were
able to score both marks for fully explaining how sweating and hairs lying flat on the skin
help to cool the body when the temperature is to high. This example scored the full four
marks available.

(c) Explain how sweating and hairs lying flat on the skin help to cool the body when
its temperature is too high.
(4)

Adan we | cne B S mdﬂ-d e ewepuveds e

L.:*b‘{'-i o
N'«-u. ‘WJ- Lmar ....... S ff&w{nﬂ U ._.ssl"i'f«@}\t ut._.',:ttfs
Las. desulator Ao e ouv wbaea Ra bour i 8. Ip:i G

....... H a.f:... A=Y K L‘ﬂaﬁ*‘w\j ol Ltr‘talﬁJ 1‘.?-.*::15'. lﬁ.i‘-&ﬁ"’ 4

- L -~ % - - i (Y
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Less able learners often repeated the stem of the questions stating that when the
body gets too hot that it creates sweat. A mark here was allowed for the sweat
‘lifting heat’ from the body. The learner has also stated that the sweat vaporizes
for a second mark explaining how sweat cools us down. This learner has not
addressed the part of the questions about how hairs lying flat on the skin also help
cool the body down.

(c) Explain how sweating and hairs lying flat on the skin help to cool the body when
its temperature is too high.
(4]

g UM boauy 5?&5 100 Wared. . ﬂfgf.n_a ________ _
10 Creote. Swygak. The \ewst weokes. SWec ..
lu,uf’s to. LY . tue. Mook . frone. Aue.. &my and...
tMun. . \Jarour.ises.. I

In this example, the learner did not read the question carefully and simply stated
how the position of hairs change when the body is at different temperatures, it
scored no marks.

() Explain how sweating and hairs lying flat on the skin help to cool the body when
its temperature s too high.

(4)

Chen % s celd the hais an gor
Sk Sand. a,:? ol then. (hsn WM
YemPerciuae.. 15, ij M hairs . Ja j _down;
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It was worrying to see that a fair number of learners seem to believe that the
sweat or hairs lying flat on the skin would protect them from the sun.

(c) Explain how sweating and hairs lying flat on the skin help to cool the body when
its temperature is toa high.
(4)

= Sweth s your Own RIEMA] Sun Sveen ard ol lying, dow, pralecs Srom. bhe heat.

The levels based six-mark question, question 9 was answered well by many
learners with many scoring some credit. Less able learners often were able to gain
some marks for being able to show some basic understanding of the function of
each type of cell.
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This example scored 2 marks in level 1 as they were able to give one basic fact
about each type of blood cell.

9 Blood contalns red blood cells and white blood cells,
Explain how the red Blood cells and the white Blood cells are adapted for their

functions,
81
red blood cells el g% ved . \aleod N
Cells OTE rlemre Loy TR e le
CRCrR .. Creg am dhroug howk
Oy moohen .
white blood cells . tau b £8 TS Wl S o -¥ I 8 S
NN =S N X I W SN =) ol S ' = X N1 £ F = - P% S
+L-Lr:1 —— E.n‘f'E.tf'.i B L L= I
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The following example shows a learner that scored 4 marks in level 2.

The learner has attempted to give an explanation of the function and adaptations of the
red blood cell, there are errors, such as the shape being like a white blood cell, the cell
wall of the red blood cell and travelling 'with' haemoglobin. They have given one very
brief explanation of the role of the white blood cell, they do not state what the cell
engulfs. However, it was felt that there were sufficient linked scientific ideas for this to

i
'8 Blood containg red Blood cells and white blood cells,

Explaln how the red blood cells and the white blood cells are adapted for their
functions.

(5}

red blood cells._halE_ ok aﬂr&ptﬂ Shape. almat. liXe awiile.....
blaod_nel] _buti.. mém ﬂum....m ..... bhe... i iddle.. cobichh..

inthucses. Lheir . Surfhee. ara...ang. a8 conjain. i
Lell.wall 30 Ehat. ﬂm . mg GG _miach . o ﬂfmﬂiﬁf
b % 83 fxnsaiz. ..... and. Lheir... Shape..alsa .allan. them. (o theve!

ﬂfﬂuﬁh ﬂ}{? a3 &gf hibha. the.. Lﬂlfm‘?ﬁhﬁm

mﬂmﬂf

be awarded 4 marks in level 2.
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The final example shows an example of a learner that scored full marks in level 3. The
learner has discussed, with detail, the function and adaptations of the red and white
blood cells. The answer is not perfect, but it does not have to be to gain 6 marks.

% Blood contains red blood cells and white blood cells.
Explain how the red bleod cells and the white blood cells are adapted for their

functions.
red blood cells. Ked _Alend  CeMS. Pundtion. 75 38 Catny. ...
....ﬂ?&&hq,m-.nmun&.--thﬂ.-.-m'l*_--fe.-:ﬂ.!;-.-.ﬂfﬂ...u.d.nl:tf.ﬂ.--.ﬂﬂ.-.ihﬂ.....-..
...... Lunchion 05, 'h:;-; hive a locge. Sucfate  aree . they

..... ﬁﬁu.ﬂt.\!ﬂ...,...‘fh.ﬁv._a,...-‘.‘l.rt.....ﬂ'u..,i‘.tﬂ.ﬁ:'.nrm......ghqh.....m.:l.
....... .Cnnrﬁﬂn....--hm.ﬂmmﬂxu.é LT

white blood cells.___lahite  fload  CeMS Functian 3¢ o faduce .

ik&j Lo engulf celws and. break. them. duh,r
__________ o mm ca.lﬁ'.-: Temember.  Shec DN )‘:\;;ieu; g
AU
________ Lockecta . ‘? & ‘Fﬁmgh"F .ﬁﬁ:ﬁnﬂa....fnﬂ.tmj H amMmine
_________ Lraon. dhot difesse the ne yi e 48 cotnef
........ ande  Cenvhm et ath S
(Total for Question 9 = 6 marks)
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Summary

To improve in future series, learner should:

e Practice exam technique ensuring that they read the question carefully and that
their answer matches the question that is set.

e Practice answer questions giving specific scientific answers rather than generic.

e Practice writing and balancing symbol equations ensuring that they write
formula using the correct scientific conventions.

e Learn definitions and basic concepts as outlined in the specification.

e Practice substituting into, rearranging and evaluating equations showing their
working at all times.
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