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1. General

MARK SCHEME

Information to Examiners

The mark scheme for each question shows:

the marks available for each part of the question

the total marks available for the question

the typical answer or answers which are expected

extra information to help the Examiner make his or her judgement and help to
delineate what is acceptable or not worthy of credit or, in discursive answers, to give
an overview of the area in which a mark or marks may be awarded.

The extra information is aligned to the appropriate answer in the left-hand part of the
mark scheme and should only be applied to that item in the mark scheme.

At the beginning of a part of a question a reminder may be given, for example: where
consequential marking needs to be considered in a calculation; or the answer may be on
the diagram or at a different place on the script.

In general the right-hand side of the mark scheme is there to provide those extra details
which confuse the main part of the mark scheme yet may be helpful in ensuring that
marking is straightforward and consistent.

2. Emboldening

2.1

2.2

2.3

3.1

In a list of acceptable answers where more than one mark is available ‘any two
from’ is used, with the number of marks emboldened. Each of the following bullet
points is a potential mark.

A bold and is used to indicate that both parts of the answer are required to award
the mark.

Alternative answers acceptable for a mark are indicated by the use of or.
Different terms in the mark scheme are shown by a / ; eg allow smooth / free
movement.

Marking points

Marking of lists

This applies to questions requiring a set number of responses, but for which
candidates have provided extra responses. The general principle to be followed
in such a situation is that ‘right + wrong = wrong’.

Each error / contradiction negates each correct response. So, if the number of
error / contradictions equals or exceeds the number of marks available for the
guestion, no marks can be awarded.

However, responses considered to be neutral (indicated as * in example 1) are
not penalised.
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3.2

3.3

3.4

3.5

3.6

3.7

3.8

January 2013
Example 1: What is the pH of an acidic solution? (1 mark)
Candidate Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2: Name two planets in the solar system. (2 marks)
Candidate Response Marks awarded
1 Neptune, Mars, Moon 1
2 Neptune, Sun, Mars, Moon 0

Use of chemical symbols / formulae

If a candidate writes a chemical symbol / formula instead of a required chemical
name, full credit can be given if the symbol / formula is correct and if, in the
context of the question, such action is appropriate.

Marking procedure for calculations

Full marks can be given for a correct numerical answer, without any working
shown.

However, if the answer is incorrect, mark(s) can be gained by correct substitution
/ working and this is shown in the ‘extra information’ column or by each stage of a
longer calculation.

Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’
refers to the correct subject.

Errors carried forward
Any error in the answers to a structured question should be penalised once only.

Papers should be constructed in such a way that the number of times errors can
be carried forward are kept to a minimum. Allowances for errors carried forward
are most likely to be restricted to calculation questions and should be shown by
the abbreviation e.c.f. in the marking scheme.

Phonetic spelling

The phonetic spelling of correct scientific terminology should be credited unless
there is a possible confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be
awarded but is included to help the examiner identify the sense of the answer
required.

Ignore / Insufficient / Do not allow

Ignore of insufficient is used when the information given is irrelevant to the
guestion or not enough to gain the marking point. Any further correct amplification
could gain the marking point.

Do not allow means that this is a wrong answer which, even if the correct answer
is given, will still mean that the mark is not awarded.
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Quality of Written Communication and levels marking

In Question 3(c) candidates are required to produce extended written material in English,
and will be assessed on the quality of their written communication as well as the
standard of the scientific response.

Candidates will be required to:

e use good English

e organise information clearly

e use specialist vocabulary where appropriate.

The following general criteria should be used to assign marks to a level:

Level 1: basic

e Knowledge of basic information

e Simple understanding

e The answer is poorly organised, with almost no specialist terms and their use
demonstrating a general lack of understanding of their meaning, little or no detail

e The spelling, punctuation and grammar are very weak.

Level 2: clear

e Knowledge of accurate information

e Clear understanding

e The answer has some structure and organisation, use of specialist terms has been
attempted but not always accurately, some detail is given

e There is reasonable accuracy in spelling, punctuation and grammar, although there
may still be some errors.

Level 3: detailed

¢ Knowledge of accurate information appropriately contextualised

o Detailed understanding, supported by relevant evidence and examples

e Answer is coherent and in an organised, logical sequence, containing a wide range
of appropriate or relevant specialist terms used accurately.

e The answer shows almost faultless spelling, punctuation and grammar.
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Question 1
guestion answer extra information mark
1 ions 1
electrons 1
weak 1
Total 3
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Question 2
guestion answer extra information mark
2(a) T indicated on the outside edge 1
of the curved bow
2(b)(i) 0-20 (N) 1
2(b)(ii) all points plotted correctly * half small square max
5 or 6 for 2 marks 2
3 or 4 for 1 mark
straight line through origin
1
2(b)(iii) nustring no mark
because it has the least steep accept supporting numerical 1
line or lowest gradient values from own graph
and therefore doesn’t stretch as 1
much for same force
2(c) (at extension 7.5 mm) force = 12.5 N can be gained from 1
12.5N correct use in equation (12.5 +
3)
stress = 4.17 allow 4.2
N/ mm? allow ecf if force is read 1
incorrectly
correct answer with or without
working = 2 marks
Total 10

Question 6 continues on the next page . ..
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Question 3
guestion answer extra information mark
3(a) any one from: max.
e herbicide ignore weed Killer 2
increases Yield because crop
is not crowded out / less
competition
e pesticide
increases Yield because crop
is not eaten
e fungicide
increases yield because crop ) _
does not die allow other sensible chemicals
with reasons
eg lime — plants grow better in
neutral soil
3(b) neutralisation accept neutral 1

Question 3 continues on the next page . . .
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Question 3 continued . . .
question answer extra information mark
3(c) 6

Marks awarded for this answer will be determined by the Quality of Written Communication
(QWC) as well as the standard of the scientific response. Examiners should also refer to the
information on page 5, and apply a ‘best-fit" approach to the marking.

recognises a titration
as a procedure. The
answer may be
simplistic.

titration as a
procedure and is
aware of aspects
which affect the
accuracy.

0 marks Level 1 (1-2 marks) | Level 2 (3—4 marks) Level 3 (5-6 marks)
No There is some Aspects are missing, | The candidate covers all the
relevant evidence that the but the candidate is stages in the titration,
content candidate clearly familiar with including the measurements

to be taken and the factors
affecting accuracy.

examples of the points made in the response:
e Add an indicator to the alkali in the flask
Put the water / acid in the burette

e Take the burette reading before you start
adding the water / acid (or make sure the
water / acid level in the burette is set to
zero)

e Add the water / acid in small amounts at a
time

e As you approach the approximate titration
value add the water / acid more slowly

e Swirl the flask between each addition

e Stop adding the water / acid when you
see the first permanent colour change

e Take the burette reading at the end

extra information

Total
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Question 4
guestion answer extra information mark
4(a)(i) Ri =0.4 correct answer with or without 2
working gains 2 marks
if answer incorrect allow 3.6 / 9
for 1 mark
4(a)(ii) spot drawn in correct position on | allow ecf 1
chromatogram
4(b) toy D (should not be sold to 1
public) allow ecf
because one of the dyes in the accept has one dot / spot in the 1
paint on toy D has the same R same place or on same level /
value as the harmful dye line
4(c) different solvents separate 1
different dyes
more data can be collected 1
about which dyes are on the
toys
4(d) solvent 1
paper 1
4(e)(i) B 1
4(e)(ii) the recorder response is at the accept peaks at same height / 1
same height or level (for each) level
or each has the same recorder
response
4(e)(iii) highest / largest recorder accept highest peak 1
response
Total 12

10
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Question 5
guestion answer extra information mark
5(a) lactic acid 1
5(b) (cells in the) pancreas 1
produce glucagon correct spelling needed 1
accept release
glucagon is secreted / put into else allow 1 mark for glucose put 1
the bloodstream into bloodstream from liver
glucagon converts glycogen to correct spelling needed 1
glucose else allow 1 mark for the
recognition of the conversion of
glycogen to glucose
in the liver 1
Total 6

11
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Question 6
guestion answer extra information mark
6(a)(i) (as the length of polymer 1
increases) the melting point
increases
because the forces between accept more intermolecular 1
molecules increase forces
and so more energy needed to 1
separate molecules
6(a)(ii) (as side chains are added) 1
strength decreases
because side chains stop 1
molecules from getting close
together
so force between molecules accept less intermolecular forces 1
decreases
6(b)(i) diagram drawn to show cross 1

links between the molecules

6(b)(ii) Thermoplastic
e soften when heated and 1
harden when cooled

e process can be repeated allow thermoplastic molecules 1
over and over have weak intermolecular forces

so they can be rearranged on

heating for 2" marking point

Thermosetting

e because once set remain allow thermosetting molecules 1
rigid / stiff / keep their shape | have a lot of cross links that are
q t melt permanent (for either marking 1
. oes not me point)
Total 11

12
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Question 7

guestion answer extra information mark

7(a) physiotherapist / osteopath / 1
chiropractor / orthopaedic
consultant

7(b) high BMI indicates weight 1
greater than ideal

which causes more pressure on 1
the joint

which causes more damage / 1
wear to the joint

7(c) selection with reason either: max
ceramic on ceramic: metal on metal gains no marks
e because it wears slowest

o fewer replacements needed
in a 50-year-old’s life

or
metal on polythene

e because there will be less
risk of metal ions being
found in the blood due to
friction of two metal surfaces

e sothere is less chance of
needing an urgent
replacement

comparisons of disadvantages:

e metal on metal releases
harmful metals (into
bloodstream) max.

e metal on polythene wears
the fastest or needs
replacing more often

e ceramic on ceramic may
shatter

Total 9

UMS Conversion Calculator — http://web.aga.org.uk/UMS/index.php

13
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