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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: Applications of Science (20460E)

Level 1 Level 2
Grade Unclassified
Pass Pass Merit Distinction
Boundary
Mark 0 14 22 30 39
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Introduction to the Overall Performance of the Unit

Learners that did well in this summer series, were able to apply their scientific
knowledge to the scenarios posed in the questions. They used good scientific
language and were able to apply concepts and key terms. The best learners were able
to carry out equations in physics and chemistry, setting out their work clearly and
showing their working and be able to apply practical chemistry.

As in previous series, exam technique is still an issue for the weaker learners. Copying
the stem of the questions and answering a question that the learner thinks that is
posed rather than the question that is posed is still an ongoing problem.
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Individual Questions

Question 1(a)(i) was well answered with the majority of learners being able to recall
that shivering is a process that happens in a person’s body to warm them up when
they are too cold.

{a) () Give one process that happens in the body of person A to warm up their body.

(1)
ij SNver.

Where learners did not gain this mark, it was often as they had not read the question
carefully and referred to processed that would warm up a person’s body.

(a) () Give one process that happens in the body of person A to warm up their body.
(1)
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Learners found part (a)(ii) of question 1 more difficult. Many learners were able to
score 1 mark for stating that a person will sweat to cool down if they are too hot. But
fewer were able name a second process to gain both marks as in this example.

(ii) Give two processes that happen in the body of person B to cool down their body.
(2)
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Again, learner did not read the question carefully and gave a way to cool the body
instead of a process that would happen in the body of a person.

(il) Give two processes that happen in the body of person B to cool down their body.
(2)

In part (b) of question 1, a good proportion of learners were able to describe an
ivolkunatry response as a response where the person does not have to think about it
or that they cannot control.

(b) The processes used to keep the body temperature constant are involuntary responses.

State what is meant by the term involuntary response.
(1)

00+ nega 40 Hunk. c:pbcwa(e Ms . done. ”r’m.
m Aceo Or ON §S QuoN (Total for Question 1= 4 marks)
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In some cases, learners rewrote the stem of the question, this gained no credit.
Learners should be taught that no credit is awarded for repeating the stem of the
guestion.

(b) The processes used to keep the body temperature constant are involuntary responses.

State what is meant by the term involuntary response,

.. \f\uokmk% MPOMC.}; ...................... AL ES O

(Total for Question 1= 4 marks)
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In question 2(a)(i), learners were asked to draw a line label the nucleus of a neurone,
in the majority of cases this was completed with many gaining the mark. In some
cases learners did not label the line but this was not necessary to gain the mark.

2 (a) Figure 2 shows a type of neurone. 2 (a) Figure 2 shows a type of neurone,
;uc‘c ,S;E: Figure 2
Figure 2

In part (a)(ii) of question 2a, many learners were able to give a function of the nucleus,
stating that it controls a cell or contain genetic information or DNA. In some cases,
learners stated that the nucleus was the brain of the cell, this was ignored and did not

gain credit.

(ii) State the function of the nucleus. 1)

Nua\tuscontmmgenekw iotormation

Question 3(a) learners were asked the definition of two biologicalz terms,
heterozygous and phenotype. Learners found this difficult.

This example gained a mark for knowing that heterozygous meant that a genotype
contains two different alleles.

3 (a) A genotype can be heterozygous or homozygous.

State what is meant by the term heterozygous.
(1)

C \es 2 Ogereny dedex B example Bon
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A common misconception seen was that heterozygous meant the genotype was
female.

3 (a) A genotype can be heterozygous or homozygous.

State what is meant by the term heterozygous.
(1)

Some learners were able to describe what was meant by phenotype as in this

(b) State what is meant by the term phenotype.
(1)

o P»{\MU‘(D’;;& 8 a. Choo

A common answer that gained no credit was that a phenotype is what the parents
have in common.

(b) State what is meant by the term phenotype.
' (1)
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Learners interacted well with part (c) of question 3, with many being able to apply
their knowledge to the question. A good proportion of learners knew that the genetic
mutation meant that the black moth was camouflaged or that they blended in. Better
learners then linked this to the fact that the black moth would then not be eaten by
predators or the fact that the moths would be able to survive to reproduce.

(c) The peppered moth can be either white speckled or black.
The black moth is caused by a genetic mutation.

In areas of high pollution, tree trunks are much darker because of high levels of
soot in the atmosphere.

Figure 4 shows both types of moth on a tree trunk in an area with high levels of soot.

white speckled moth black moth

Explain why, in areas with high levels of soot, this genetic mutation is beneficial to
black moths.
(2)
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Learners were also to apply their knowledge well in question 3(d) with a good
proportion being able to work with the information in the question to draw a correct
Punnett square, which gained 3 marks.

The best learners were then able to use this information to explain why all of the pea
plants produced were yellow as in this example.

(d) Pea plants can produce efther green pees or yelow peas.
The aliele for yeliow peas 1 ¥
The aliele for green pead 6

The aliele for yeliow Deat 1 Sormenar

Awmmmnmﬂummammmm
hmn

Explan why all the offipring pea plants produce yellow Deas.
You mary use & Punnet! sgusre 10 WUDDOr yOLE Srvwer
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peas (yyu)- (Recessive qliele 15 Weake))
Dominawt allele (YY) 1s Stionde than
Yecessive allele (4qy)- T™e pumett <q el
Chows \00'|: Chawces 10 plodice YellOw
peak -\ YY) (Total for Question 3 = 8§ marks)

TOTAL FOR SECTION A « 18 MARKS 10
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The first part of question 4, part a, was generally well answered with the majority of
learners being able to link the correct hazard symbol with the hazard that it
represents.

In some cases, learners lost marks as they drew more than one line from one hazard
symbol to hazards, the incorrect extra line the negated the correct first line.

In this example, the learner scored 2 marks for correctly lining the flammable symbol
and the toxic symbol, but lost a mark as they linked the corrosive symbol to corrosive
and irritant.

In these type of questions, learners should be taught to draw only one line from each
option unless told otherwise.

——— e m w wessE——

4 (a) Different substances have different hazard symbols.

Draw a line from each hazard symbol to its hazard.
(3)

hazard

corrosive

explosive

flammable

harmful to the environment

irritant

oxidising

toxic

11
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Question 4(a)(iii) tested the learners ability to write formula for molecules.

Some learners still struggle with this. Common errors were to write the formula of the
atom rather than the molecule or represent the formula incorrectly with a superscript
rather than a subscript 2.

(iii) One of the substances could be oxygen. (iii) One of the substances could be oxygen.

Give the formula for a molecule of oxygen. Give the formula for a molecule of oxygen.

O O

In other cases, learners were not able to recall the formula of oxygen at all and gave
formula off different compounds that contained oxygen.

(iii) One of the substances could be oxygen.

Give the formula for a molecule of oxygen.
(1)

The majority of learners performed well in question 5(a) and were able to write the
word equation for the reaction between magnesium and hydrochloric acid.

5 Magnesium is a metal.
(a) Magnesium reacts with hydrochloric acid to produce magnesium chloride and hydrogen.

(i) Write the word equation for this reaction. )

Where learners lost marks, it was often as they did not read the question carefully
and tried to write a symbol equation rather than a word equation. whilst fully correct
balanced equations were allowed, this much harder skill was often very hard for
learners to get correct and they often lost the mark.

12
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Learners should be taught to read the question carefully and if a word equation is
asked for not to attempt a symbol equation.

5 Magnesium is a metal.

(a) Magnesium reacts with hydrochloric acid to produce magnesium chloride and hydrogen.

(i) Write the word equation for this reaction. 1)

o Ma_%g. I L7 " S Mo O\ el

A good proportion of learners were able to state one observation that would be seen
when a piece of magnesium reacts with hydrochloric acid.

Bubbles was a correct answer that gained the mark.

(iii) A student reacts a piece of magnesium ribbon with hydrochloric acid.
State one observation the student would see as the magnesium reacts with the acid.

(1)

Some learners confused burning a piece of magnesium with its reaction with
hydrochloric acid and stated that a bright light would be produced. This gained no
credit.

(iii) A student reacts a piece of magnesium ribbon with hydrochloric acid.

State one observation the student would see as the magnesium reacts with the acid.
(1)

13
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The majority of learners were able to state the positive result of the test for hydrogen
using a lit splint. Stating that a squeaky pop would be heard.

(iv) The hydrogen produced can be tested using a lit splint.
Give the positive result of this test.

(1)
oL YN reer @ sgueacy g
mqm‘\r\%& feEQlhon PR Sopefen

In some cases, learners just stated that it would give off a reaction, this was
insufficient for credit.

(iv) The hydrogen produced can be tested using a lit splint.

Give the positive result of this test.
(1)

14
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Question 5 (b) proved more challenging for learners with only the best being able to
score full credit for calculating the relative atomic mass of the sample of magnesium.

(b) Magnesium has different isotopes.

A sample of magnesium contains:
* 79% magnesium-24
« 10% magnesium-25
* 11% magnesium-26

Calculate the relative atomic mass of this sample of magnesium. @

U ¥o Mz lWag + 2¥olo. =154 xoll =286
214l ~ 198 =¥ .

LT

relative atomic mass of magnesium =

In some cases, learners were able to carry out the first part of the calculation, but
forgot to divide by 100. In this case the learner scored just 1 mark.

(b) Magnesium has different isotopes.

A sample of magnesium contains:
* 79% magnesium-24
* 10% magnesium-25
* 11% magnesium-26

Calculate the relative atomic mass of this sample of magnesium.

("r? &W)‘\ o XS ) % ﬂb) — W%

(2)

relative atomic mass of magnesium = 2 4 3‘1

15



L2 Lead Examiner Report 1906 (Unit 1 Applied Science)

Question 6 was answered well by a good proportion of learners with a good range of
marks seen. Learners were often able to score full marks in a just a few lines.

In this example, the learner has stated that aluminium has 13 electrons, 13 protons
and 14 neutrons, they have stated that the protons and neutrons are in the nucleus
and drawn a diagram showing the fact that the atom has 13 electrons, in shells
arranged in the configuration 2.8.3. There is more than sufficient here for the learner
to gain full marks.

& Figure 6 thows some inormation sbout shurwesm

LS NS 27

Al
13

Figure &
Describe. using the information in Figure & the structuree of an atom of slumersum
YOou May e Giagramms 10 DO your answer

|&]
Ul.-aru’“ > - H’hl o had 11 ¢ ladie. ,
- |
‘3-’ ,{’Eﬂ-}. et o — “'[‘ ol el A iow
&‘{t ﬂ:' 4'5.‘“‘ 1'&‘ Ahch-‘; . ﬁ_- "" . “v "" T ik i

e 11’“ '\_-l f"'\-k' L w ..t ~Agd |
v/
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In this example, the learner has drawn the correct electronic configuration to show
the 13 electrons in shells in the configuration 2.8.3 to score 3 marks, they also state
that the atom has 13 protons to score 4 marks.

6 Figure & shows some Information about aluminium

Mt nuembes 2?

Al
13

atomic numbes

Figure 6
Describe. using the information in Figure 6, the structure of an stom of aluminium
You may use disgrams 10 SUPPOT YOUr Answer

®

Al iwuna has \) provoms ond \3 electons
ond hayg 2 electroms N the ower shel

'ﬂ’Lb‘(Jurt o (% N Gremp 3

@)
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In this last example, the learner scores just 1 mark for stating that the atom has 14
neutrons. The learner has stated some incorrect information, as this did not
contradict the fact that the atom has 14 neutrons where the mark was awarded, it

was ignored.

¢ Figure 6 shows some Nformation about shurmersum

mass number ——— 127
Al
113
Figure 6

Dewride. using the ndormation m Figure 6. the itructure of an atom of aluminium.
You mMary use agrarms 10 PP yOur BSwer

(6)
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Question 7(a)(iii) showed a wave, learners were asked to draw a wave with higher
frequency onto the diagram, the majority of learners were able to do this and scored
the mark. Often the amplitude of the wave was not the same, but this was not

ignored.

(iii) Figure 8 shows a different wave.

Draw, on Figure 8, another wave with a higher frequency than the wave shown.
(1)

displacement (cm) 0

time (s)

Figure 8

Question 7 (b) asked learners to calculate the efficiency of a digital alarm clock. A good
proportion of learners were able to calculate the efficiency correctly to gain both
marks, most of these showed their working.

-
(b) Figure 10 shows the energy transfers in a digital alarm clock.

wasted energy 10)

total energy supplied

8 O 5 3("\PP“96

useful energy 70)

Figure 10

Calculate the efficiency of the digital alarm clock.
(2)

useful energy
total energy supplied

efficiency x 100%

207

—_—— x(0O/

3O
efficiency = g? . 5 i 90

19
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Learners found question 8(c) much more difficult to apply their knowledge with few
gaining more than 1 mark. In this case, the learner has stated that heat get trapped
between the two layers of glass, to gain a mark.

€} Figure 11 shows a double glared window,

A double glazed window has two sheets of glass.
Nr is trapped between the two sheets of glass

trapped e

Figure 11
Explain how the double glared wndow reduces heat boss from nside a house

i4)
Ire doublt qQlozent WINDOW  ROLCES  heOt
085 (om e house as He  wintow
D Hhicker o tuo bits  oF qlass,
Ao the heok con agt  Eraped “in
ehween the tuo blits o gioss., His
KeeB e oLSe  uamer g Iom]t'[.
Its harder ¢or (O QLr © ot In andd
hard ¢of ot af o exapr -

—— S (Total for Question 8= S marks)
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In this case, the learner has labelled the diagram as well as their answer, this was
taken into consideration when marking. Between the labelling and the writing, there is

the idea of heat being reflected by the outside of the window and the air 'keeping' the
heat which was deemed just sufficient for trapping the heat.

Ic) Figure 11 shows a double glared wedom
A double glazed window has two sheets of ghans

Air is trapped between the two theets of glass

’O“c‘q))g\ "B 10 4k o t}ﬂ@ heat

oeneot

Fagure 11

Explain how the double Glared winoow Iogares heat oss from insde a2 house

e —
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Dav ble QloTed wedss wduces bre hea lass t:uj
‘re .'rt.glufﬁ-im; :'!';?'é heat bel ween fne fuc
qlasses Oudl bre ogpedl wir Gnat bel p (e
“ouipn tne  \cal worm owd reflece
{:'l".(: hoa £ i!‘.‘:n U ‘.E.,d g Ratuuuce.

~

D . (Total for Question § = § marks)
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Question 9 tested learners knowledge and understanding of the uses and harmful
effects of the electromagnetic spectrum. Learners were asked to discuss two waves

from the electromagnetic spectrum.

This example gained 2 marks. The learner has stated that gamma rays cause cancer
and that ultraviolet can cause skin cancer. These two basic harmful effects gained the

learner full credit at level 1.

9 Figure 12 shows the electromagnetic spectrum.

The electromagnetic spectrum consists of a series of electromagnetic waves arranged
in order of increasing frequency.

increasing frequency

radio waves | microwaves | infrared visible light | ultraviolet X-rays gamma rays

Figure 12

Discuss the uses and harmful effects of two of the electromagnetic waves in the spectrum.
(6)

:Soc amma. ys 5 40t b

v also 4o ﬂssuemtrf ___________
fhe hﬁ(mpul nf%(?ts i uttroviolet 9h+

6 N Bore s H\Clt 1 oSl
to_foo Much op Lt N
cancer. It (on ao  @we |
%o me Jfed and Ltchy kh(s Cpfen
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In this next example, the learner has discussed three rather than 2 waves. In cases
such as these, the two waves that give the most credit were assessed. Where there
were incorrect statements they were ignored as long as they did not contradict
correct statements.

In this case the two waves that give the most credit are the gamma and UV. (the
microwaves could only get a weak credit).

Each use and harmful effect were linked well, but was not detailed and so therefore a
mark of 4 in level 2 was awarded.

9 Figure 12 shows the electromagnetic spectrum.

The electromagnetic spectrum consists of a series of electromagnetic waves arranged
in order of increasing frequency.

increasing frequency

-
L

radio waves | microwaves | infrared visible light | ultraviolet X-rays gamma rays

Figure 12

Discuss the uses and harmful effects of two of the electromagnetic waves in the spectrum.
(6)

Garanna Rogys are veepn fof - reahng concer
QS SRS Cp han enemyy. CON e pred T
Al Cancer Cers Nowewex hey can Qlse
_dc,mo%ca heaﬁh\uj cels. @réurrourﬂng

AASVS . B
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e bg@«- for Aonnna, & can b2 used
L0500 andeeX -*Qr\mn\cj ..... SOh_xhd‘r\ howeaer.
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NCLomoawen. 2an. ve wsed Yo heax
SN WS indugvied fore .

(Total for Question 9 = 6 marks)
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This last example gained a mark of 5 in level 3. The learner has discussed microwaves
and gamma rays. The uses and harmful effects for the gamma rays are good and
would gain level 2 alone. Whilst the information on the microwaves brought the
answer into level 3, the discussion of the harmful effects of the microwaves are very
weak and detracts a little from the overall answer so a mark of 5 rather than 6 was
awarded.

9 Figure 12 shows the electromagnetic spectrum.

The electromagnetic spectrum consists of a series of electromagnetic waves arranged
in order of increasing frequency.

increasing frequency

>

radio waves | microwaves | infrared | visible light | ultraviolet X-rays gamma rays

Figure 12

Discuss the uses and harmful effects of two of the electromagnetic waves in the spectrum.
(6)

B YR T RS, | 8 : (B ———
e DIODACOSHIG.. 3 HQNSOMANG....................= USLA 1O ITRAL CANEC.....
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SRR |11 3" o || S—  * o K
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Summary

Based on their performance on this paper

Learners should:

e practice applying the science that they have to new and different
situations and context
e practice calculations from the unit

Centres should:

e continue work on helping learners understand what is meant by
different command words such as explain, describe, state and give
and reading questions carefully

25
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