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Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note

Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Task A: Planning

Write your plan in the space below, making sure that you identify all the possible variables.

Include a list of equipment with your method.
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Task A: Planning [17]

Write your plan in the space below, making sure that you identify all the possible variables.

Include a list of equipment with your method.
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Carry out a risk assessment for your method.
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Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of C,H,,.4COOH solution

gdm™3

60

Exact concentration of hydrochloric acid solution

N ] 043 moldm~3

Titration data

Draw two tables to record all burette readings and titre values.
Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution
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ACTIVITY 1 TASK A: PLANNING - Generic Mark Scheme

Level 1

Level 2

Level 3

plan to collect some relevant data without
necessarily controlling variables.

coherent, largely irrelevant, supported by

The candidate uses limited scientific
terminology and inaccuracies in spelling,
punctuation and grammar.
Some equipment is identified for the task.
Guidance may be required.

1-4

Planning

The candidate outlines a brief method to solve
a practical problem. The candidate makes a

There is a basic line of reasoning which is not

limited evidence and with very little structure.

to solve a practical problem which, with some
changes or elaboration, could be followed by
another person. Most variables are controlled
There is a line of reasoning which is partially

evidence and with some structure. The
candidate uses mainly appropriate scientific
terminology and some accurate spelling,
punctuation and grammar.

for the task.
5-8

The candidate independently devises a method

coherent, largely relevant, supported by some

The candidate identifies the equipment needed

The candidate independently devises a method
to solve a practical problem, which would
enable the investigation to be carried out
successfully by another person. All variables
are controlled.

There is a sustained line of reasoning which is
coherent, relevant, substantiated and logically
structured. The candidate uses appropriate
scientific terminology and accurate spelling,
punctuation and grammar.
The candidate identifies the equipment needed
for the task, without the inclusion of
unnecessary apparatus.

9-11

risks associated with the activity.

Not all significant hazards or risks are
identified.

1-2

The candidate identifies some hazards and

The candidate identifies most of the
significant hazards and risks associated with
the activity.

They identify some suitable control
measures.

3-4

The candidate accurately describes the
significant hazards and risks associated
with the activity.
Where necessary, they identify suitable and
sensible control measures for the
hazards/risks listed.

5-6

Total Available Marks: 17

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.

Indicative content

1. Identifies the independent variable (number of
bands) or qualified in method

5. Identifies 1 controlled variable (weight;
length/width/depth/size/material/same type of
band — any 1)

9. No unnecessary equipment

2. Identifies the dependent variable (extension
OR length)

6. Produces a method that would work.

10. Identifies 2 or more controlled variables
(weight; length/width/depth/size/material/same
type of band — any 2)

3. Produces a method

7. Uses accurate spelling of scientific words(2
mistakes or less)

11. Uses appropriate scientific language (at least 2
scientific terms)

4. Produces an equipment list

8. Uses capital letters and full stops consistently (1
mistake allowed)

© WJEC CBAC Ltd.
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Activity 1. Task A Planning

Further Marking Guidance — Expected responses — please refer to generic marking scheme; candidates may give other acceptable
(correct) answers that fulfil the criteria. The responses below are for guidance only.

DO NOT PENALISE CANDIDATES THAT MEASURE THE LENGTH OF THE RUBBER BAND COMBINATION.
Independent Variable — The number of rubber bands arranged in parallel.

Controlled Variables — The same apparatus; same type of rubber band material; same length of rubber bands; same width/depth/cross-
sectional area of rubber bands; same load force; keep eye in line with measurement of extension

Dependent Variable — The extension of the rubber band combination.

Equipment — Candidates may use equipment from the list or other suitable equipment; candidates may use annotated diagrams rather than a
list.

Method (exemplification)

Step 1: Hang rubber band from clamp.

Step 2: Adjust position of ruler so that 0 mm corresponds to the (straightened) end of the rubber band.
Step 3: Hang 1 kg mass stack from rubber band.

Step 4: Measure and record the extension of rubber band.

Step 5: Remove mass stack and repeat Steps 2 and 3 twice more.

Step 6: Add a rubber band in parallel.

Step 7: Repeat Steps 2 to 6 for 3, 4 and 5 rubber bands arranged in parallel.

Level 3 — Candidate produces independent, viable method (similar to above); important controlled variables (above) addressed; coherent,
relevant and logical plan; appropriate scientific terminology and accurate spelling, punctuation and grammar with few mistakes; all relevant
equipment identified (via list or annotated diagram), without unnecessary apparatus.

Level 2 - Candidate produces independent method, that with some changes, could be followed by another person; most of the important
controlled variables addressed; partially coherent, relevant and logical plan; mainly appropriate scientific terminology and some accurate
spelling, punctuation and grammar; all equipment needed for the task identified, may have some unnecessary apparatus.

Level 1 - Candidate produces brief method that will allow some relevant data to be collected; may not address the controlled variables; basic
line of reasoning, not coherent, largely irrelevant with very little structure; limited scientific terminology and inaccurate spelling, punctuation
and grammar; some equipment needed for the task identified, may need guidance.

© WJEC CBAC Ltd.






Risk Assessment

Hazard
Any 2

Risk
(any 2)

Control Measure
(any 2)

Weights are heavy (OWTTE)

Breaking bones / bruise {whilst handling/if
weight falls when moving}

Keep weights away from edges of benches.
Stand up during experiment.

Stand is pointed (OWTTE)

Blindness / cuts / puncture wounds / bruise to
eyes/face {whilst handling/if stand falls whilst
adding the weight}

Wear safety goggles; clamp stand to bench;
keep face away from clamp.

Rubber bands are elastic (OWTTE) /
rubber bands may snap

Blindness / cuts to eyes {whilst
handling/carrying out the experiment}

Wear safety goggles; keep face away from
clamp.

No significant hazard (3)

Nature of hazard must be given. Risk must be linked to action.

Level 3 — Candidates address all the above points
Level 2 — Candidates address some hazards and risks and identify corresponding control measures
Level 1 — Candidates address some hazards/risks and may identify corresponding control measures

© WJEC CBAC Ltd.






ACTIVITY 1 TASK B: COLLECTING AND RECORDING

Generic Mark Scheme for Activity 1

Level 1

Level 2

Level 3

The candidate uses procedures to collect
data of low quality or of limited value or
relevance. The quantity of data may be
limited

1-2

The candidate uses procedures to collect

of investigation.

3-4

mainly appropriate data of reasonable quality.
The quantity of data is adequate for purposes

The candidate uses procedures to collect
data of high quality. The data is suitable and
relevant to their investigation. The candidate
collects a wide range of data for the
investigation.

5-6

The candidate partially records data or
observations into a given template.

Collecting and Recording Data

1-2

The candidate independently devises

are clear and largely error free.

3-5

methods to record data. Their records of data

The candidate independently devises their
own format for recording results and
accurately records data or observations to
an appropriate degree of precision. Their
data is recorded to a high standard and is
easy to follow. All units correctly recorded.

6-7

Total Available Marks: 13

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.

Indicative content

Measuring

1. At least 3 bands tested

3. All 5 bands tested

5. Original length measured

2. Measurements repeated once

4. Measurements repeated three times.

6. Repeats similar in magnitude

Recording

1. Number of bands recorded

3. Candidate devises own table

6. Consistent number of sig figs or dps(cm / mm)

2. Length of stretched bands recorded

4. Suitable column header names (i.e. ‘Number of
bands’/ length of stretched bands)

7. Units given (centimetres, cm / millimetres, mm)
not in body of table

5. Stretched lengths recorded clearly in suitable
columns/rows, next to correct Number of bands.
(NB: can be either orientation column/row)

© WJEC CBAC Ltd.
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Task A: Planning

Write your plan in the space below, making sure that you identify all the possible variables.

Include a list of equipment with your method.
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DUMber of rubbel NaNdS. AnTS. (S .calledtne.....
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Sticky Note

Independent variable correctly identified.
Two control variable identified.
Dependent variable identified.
List of apparatus produced.
No unnecessary equipment.
Method produced.
Method will work.
Accurate spelling of scientific words.
Capital letters and full stops used inconsistently.
Appropriate scientific terms used.
Higher Band 10/11
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Sticky Note

Only one Hazard, risk and control measure completed correctly.
Middle band 3/6













Task A: Planning [17]

Write your plan in the space below, making sure that you identify all the possible variables.

Include a list of equipment with your method.
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Sticky Note

Independent variable correctly identified.
One control variable identified.
Dependent variable identified (benefit of doubt).
List of apparatus produced.
No unnecessary equipment.
Method produced.
Method will work.
Inaccurate spelling of scientific words.
Capital letters and full stops used consistently.
Inappropriate scientific terms used.
Middle Band 8/11









Carry out a risk assessment for your method.
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Sticky Note

Only one Hazard, but missing the injury outcome, risk and control measure completed correctly.
Middle band 2/6











Results Sheet for Part A — Quantitative analysis of a carboxylic acid

Your teacher will give you exact concentrations for the following solutions.

Exact concentration of C,H,,.4COOH solution

gdm3

60

Exact concentration of hydrochloric acid solution

0 - ]043‘5 moldm3

Titration data

Draw two tables to record all burette readings and titre values.

Record your mean titres. Indicate clearly which values you have used to calculate your mean values.

Titration 1 — Standardisation of sodium hydroxide solution
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Titration 2 — Carboxylic acid against sodium hydroxide
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Gerard Griffiths

Sticky Note

Correct units of cm3 and appropriate titles - 1 mark for Table.



Gerard Griffiths

Sticky Note

All titres to 2 decimal places and all subtractions of initial from final volumes correct - 2 marks for Data.



Gerard Griffiths

Sticky Note

Concordant titres selected and means accurately calculated - 2 marks for Mean.










Background

Etronyx Ltd is a company that manufactures industrial robots. They are developing a new range of
robotic arms that mimic the action of human arms. As part of the design, they are interested in using
standard rubber bands to model human muscle fibres.

In this assessment you need to measure how the extension of rubber bands, for one fixed load of
3N, varies with the number of rubber bands arranged in parallel combinations. A parallel combination
of two rubber bands is shown in the diagram below. This models how muscle fibres are aligned and
function in a human muscle. Suggest how Etronyx Ltd could use this analysis for their design of a
robotic arm.

Two rubber bands arranged in parallel combination

rubber band

Assessment summary

1. Task A: Planning
Plan a method that will allow you to measure how the extension of rubber bands, for one fixed
load of 3N, varies for 1, 2, 3, 4, and 5 rubber bands arranged in parallel.
Include a risk assessment in your plan.

© WJEC CBAC Ltd. (3440UC0-1D-001)





Task A: Planning

Plan a suitable method that will allow you to measure how the extension of rubber bands, for one
fixed load of 3N, varies for 1, 2, 3, 4, and 5 rubber bands arranged in parallel combinations.

You should test each combination of rubber bands three times.
What equipment/materials will be available to you?

1 X safety goggles

5 X rubber bands

1 X stack of slotted weights (3 X 1N)
1 x 30cm ruler

1 x stand with 2 X clamp

© WJEC CBAC Ltd. (3440UC0-1D-001) Turn over.
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Task A: Planning [17]
Write your plan in the space below, making sure that you identify all the possible variables.

Include a list of equipment with your method.

© WJEC CBAC Ltd. (3440UC0-1D-001)
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Carry out a risk assessment for your method.

Control Measure

Risk

Hazard

© WJEC CBAC Ltd. (3440UC0-1D-001)
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_f-'_Task B Collect and record data [13]

Use your method to collect and record data to measure how the extension of rubber bands, for one
- fixed load of 3N, varies for 1, 2, 3, 4, and 5 rubber bands arranged in parallel. =
-
lf. .

You may record all the raw results in the space below.
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Present your results in a table. Include all of your resuits.
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Task B: Collect and record data [13]

Use your method to collect and record data to measure how the extension of rubber bands, for one
fixed load of 3N, varies for 1, 2, 3, 4, and 5 rubber bands arranged in parallel.

You may record all the raw results in the space below. |
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i

Present your results -in a table. Include all of your results.

; £

liz.g

Z i
5 bg.gg o b5-B5
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Examiner

ly
Analysis of Results b

Part A — Quantitative analysis of a carboxylic acid

(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.

Cone =0 [em38
NaOH + HCI — NaCl + H,O
ol £30132C wl=ds

Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from
Titration 1 to calculate the concentration of the sodium hydroxide solution. [2]

[ = N [pt3. i{—
Hol = DrlomsS K 2

roles
= 240875k 10

. =)
100es NaOH =2 Lo§7x(0

NaoH = M

ConC.
0031325 Naor = 0709328

mol dm=3

= 0-0$328012761
=Hwéig b s})f
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ACTIVITY 1 TASK B: COLLECTING AND RECORDING

Generic Mark Scheme for Activity 1

Level 1

Level 2

Level 3

The candidate uses procedures to collect
data of low quality or of limited value or
relevance. The quantity of data may be
limited

1-2

The candidate uses procedures to collect

of investigation.

3-4

mainly appropriate data of reasonable quality.
The quantity of data is adequate for purposes

The candidate uses procedures to collect
data of high quality. The data is suitable and
relevant to their investigation. The candidate
collects a wide range of data for the
investigation.

5-6

The candidate partially records data or
observations into a given template.

Collecting and Recording Data

1-2

The candidate independently devises

are clear and largely error free.

3-5

methods to record data. Their records of data

The candidate independently devises their
own format for recording results and
accurately records data or observations to
an appropriate degree of precision. Their
data is recorded to a high standard and is
easy to follow. All units correctly recorded.

6-7

Total Available Marks: 13

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.

Indicative content

Measuring

1. At least 3 bands tested

3. All 5 bands tested

5. Original length measured

2. Measurements repeated once

4. Measurements repeated three times.

6. Repeats similar in magnitude

Recording

1. Number of bands recorded

3. Candidate devises own table

6. Consistent number of sig figs or dps(cm / mm)

2. Length of stretched bands recorded

4. Suitable column header names (i.e. ‘Number of
bands’/ length of stretched bands)

7. Units given (centimetres, cm / millimetres, mm)
not in body of table

5. Stretched lengths recorded clearly in suitable
columns/rows, next to correct Number of bands.
(NB: can be either orientation column/row)

© WJEC CBAC Ltd.






Activity 1. Task B Collecting and Recording

Marking Guidance — Expected responses — please refer to generic marking scheme and indicative content; candidates may give other
acceptable (correct) answers that fulfil the criteria. The responses below are for guidance only.

Collecting —

Level 3 — 5 different combinations of rubber band arranged in parallel; repeats similar in magnitude; extensions measured to the appropriate
precision of the ruler; load force measured in newtons.

Level 2 — Repeats may be very different; may round measurements.

Level 1 — May not test 5 different combinations; may not repeat measurements.

Recording —

Level 3 — Candidate devises own table; extensions clearly recorded for each repeat, for each rubber band combination; load force recorded;
appropriate precision used for all measurements; all units recorded clearly and correctly.

Level 2 — Candidate devises own table; measurements may not be to appropriate precision; not all units recorded correctly.

Level 1 — Candidate uses a template; not all measurements recorded.

© WJEC CBAC Ltd.
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RN L Examiner
" Task B: Collect and record data n3rl o
U'se"ybur method to collect and record data to measure how the extension of rubber bands, for one
* fixed load of 3N, varies for 1, 2, 3, 4, and 5 rubber bands arranged in parallel. =
,
AR
_You may record all the raw results in the space below. ’
: &%%3 Dey iﬁ%ﬁ’*@‘{@%
3 % %i‘%}@gé m’s» ; | .,,% m".& %%% % :5%"\
ngs (SHGIRAHengy
Fomm
%x vy
Fymm
' ARt
8 T amm

Present your results in a table. Include all of your results.

;ﬁ Néii? R
Fall i :
% @,F ﬁ A T %
(e () i
?g o
' i
U3
40

iy f

5

;
!
3 0
SWIEC CBAG Ltd, (3440UCC-10} Turn over,




Sticky Note

Measuring:
All bands tested.
Measurements repeated three times.
Repeats consistent.
Original length measured.
Higher Band 6/6






Sticky Note

Recording:
Number of bands recorded.
Extensions recorded.
Table designed.
Suitable column headers.
Clear tabulation.
Consistent precision used.
Correct units.
Higher Band 7/7













Task B: Collect and record data

[13]

Use your method to collect and record data to measure how the extension of rubber bands, for one

fixed load of 3N, varies for 1, 2, 3, 4, and 5 rubber bands arranged in parallel.

You may record all the raw results in the space below. |

Nowver 6€ Cubia |

. ; oL TARVAN b Cwv

e

.
H

Present your results 4in a table. Include all of your resuls.

k.

-6 5 W&

§ -6 LS f.2-6¢ 00

bs g o0 6:5-85

-
L

g.1- 65
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Sticky Note

Measuring:
All bands tested.
Measurements repeated three times.
Repeats consistent.
Original length measured.
Higher Band 6/6







Sticky Note

Recording:
Number of bands recorded.
Extensions recorded.
Table designed.
Suitable column headers.
Clear tabulation.
Inconsistent precision used.
Correct units.
Middle Band 6/7
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Analysis of Results

Part A — Quantitative analysis of a carboxylic acid

(i) Sodium hydroxide and hydrochloric acid react as shown in the following equation.

Cone =0 [em38
NaOH + HCI — NaCl + H,O
ol £3132C wl=ds

Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from

Titration 1 to calculate the concentration of the sodium hydroxide solution. [2]
o - . zg’
m(eg HC( =0 [QLNS)C “fw"'b‘a‘

®l

w3
= 26087sx 0
/

. =)
100es NaOH =2¢ Lo§7x(0

COnC. NaotHt = 2608 75x (0 S
0 03132 oo 008528
= 0-0$328013761

=pwéig b s})f

© WJEC CBAC Ltd. (1410U50-1A)
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Gerard Griffiths

Sticky Note

Student has correctly worked out the moles of both NaOH & HCl, and used this to correctly state the concentration of the NaOH used - 2 marks.










Background

Etronyx Ltd is a company that manufactures industrial robots. They are developing a new range of
robotic arms that mimic the action of human arms. As part of the design, they are interested in using
standard rubber bands to model human muscle fibres.

In this assessment you need to measure how the extension of rubber bands, for one fixed load of
3N, varies with the number of rubber bands arranged in parallel combinations. A parallel combination
of two rubber bands is shown in the diagram below. This models how muscle fibres are aligned and
function in a human muscle. Suggest how Etronyx Ltd could use this analysis for their design of a
robotic arm.

Two rubber bands arranged in parallel combination

rubber band

Assessment summary

2. Task B: Collect and record data
Use your method to collect and record data to measure the extension of the different

combinations of rubber bands in parallel.

© WJEC CBAC Ltd. (3440UC0-1D-001)





Task B: Collect and record data [13]

Use your method to collect and record data to measure how the extension of rubber bands, for one
fixed load of 3N, varies for 1, 2, 3, 4, and 5 rubber bands arranged in parallel.

You may record all the raw results in the space below.

Present your results in a table. Include all of your results.

© WJEC CBAC Ltd. (3440UC0-1D-001) Turn over.
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Task C: Analysis

Calculate the mean extension, in metres, for each combination of rubber bands.

Record your answers in Table 1.

You may use the space below for your working.

~00(KING Y

/

\03=100= 103

LS = =0.4S
20 — - 02

13+0=20.13
1O T 10020 |

(0]

Table 1
Number of rubber bands in parallel Mean extension (m)
2 OL‘S ..........................................................
. QN3
; Ol

© WJEC CBAC Ltd.
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Use your results in Table 1 to plot a graph of the mean extension against the number of rubber bands

in parallel.

1.1

B i

4 Fo

Mean exen

e
>

2 3 i o
1 NuMmbers of tuober b
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Etronyx Ltd is interested to see if the rubber band combination gets stiffer and more rigid as more

rubber bands get added in parallel.
Use the equation:

load (N)

mean stiffness (N/m) = mean extension (m)

to complete Table 2 below.

You may use the space below for your working.

Table 2
'\tl)La'r:db : ?nor)g::ﬁ;r Load (N) Mean extension (m) Mean stiffness (N/m)
1 3 %{\}%
3 3 | Q.
S 3 e i

© WIJEC CBAC Ltd. (3440UC0-1D)
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Explain how the action of rubber bands and real, human muscles are different.

the human.acm.callcont@ceand geeSmaler..........

Pon (AL EIRam (i (Uobel LT St
na et 10hder (ot %-Q”d%ud@(%@mfggt !

Explain why twoSets of rubbef bands wouldte needéd to model the movement at bo!vamta- E'V ’

Hecayse Ane qone set Of MUSCESMOUSONE. -
WAYFOIAra) Moves the. e pdw Qnd the.
bacKe et Stiagiens k. and will o HaCKWAR
WOLCLCLren . OVeMCL e

Suggest a suitable combination of rubber bands to use in an arm to lift a load of 3N that will give an
extension of between 5 and 10cm.

Explain your answer.

DRCAUSe. LI0CKe A Lt My Grapn angl....
af 20 (Cters me ineed rubde pand.
anQal.atellSme need 1 becayse. .

L0050t ceached 2 DA Yl

© WJEC CBAC Ltd. (3440UC0-1D, ) Turn over.
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Task C: Analysis [10]
Calculate the mean extension, in metres, for each combination of rubber bands.
Record your answers in Table 1.

You may use the space below for your working.

C oW vert Cw co meby=eg

\2.8 & Lo = B:.128
£ 3 S1\wo = 00353

-7 =~ 1oo =~ 0-0\7
]q L leg = O . 01A

Table 1 \
Number of rubber bands in parallel Mean extension (m) 1

L LadB B e :

2 O osx |

3 0...017 ﬁ
. 020\ —

5 G- oo [
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| ] I | |
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i
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A%

Use your results in Table 1 to plot a graph of the mean extension against the number of rubber bands
0-14

in parallel.

0 Ol

Turn over.

wopPa rallel

bands
(3440UC0-1D)

Vuwbey o L rwbbey
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Examiner

Etronyx Ltd is interested to see if the rubber band combination gets stiffer and more rigid as more oy

rubber bands get added in parallel.
Use the equation:

load (N)

mean extension (m)

mean stiffness (N/m) =

to complete Table 2 below.

You may use the space below for your working.

Table 2
'\é:rr?g Se Enoz);l:gltl)eelr Load (N) Mean extension (m) Mean stiffness (N/m)
1 3 O 28 | B3R
2 3| B SIS i | o be. 5 60u...
3 I QN | ok TE T
4 N ORYCH . — 157817
5 N Q20O 0:2%0
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Explain how the action of rubber bands and real, human muscles are different.

i scles, i/)ﬁ’?d&atu\COSﬁ .......... CONAN o oD O

Explain why two sets of rubber bands would be needed to model the movement at an elbow joint.

ONe...... wascle.. :ﬁf\-;fii ............. co. .o . the. ark...
..... Omf(ijdevtfffdsf:o&éa(lﬁw:ﬂﬂéhe
RO . ST YO U < S Ene......xmbber.....Lams
......... ED B0 S SAWAE MG e

Suggest a suitable combination of rubber bands to use in an arm to lift a load of 3N that will give an
extension of between 5 and 10cm.

Between . One. ... ad_. Ewo. 1. Yow. . wSE.. o0
Ywmbe TV

Explain your answer.

T Between. . . 00€.. . QS BRGSO USe....
b\/‘/(ﬁ

LG Cubbel.... . ands. .. s avoemd. ... 2o B
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(i)  Sodium hydroxide and the unknown carboxylic acid react as shown in
equation.

32 w[ :2‘?}306“3 wf—:. 25’67\‘
0 Mﬁgn@ﬁ NaOH, -+ an-z,,ﬂcog;-i — C,H3,,4COONa + H,0
6+50lg dn

Use this equation, the concentrations of the relevant solutions and the mean titre from
Titration 2 to calculate the relative molecular mass of C,H;,:4COOH and hence its

molecular formula.

roles NaOH = 0406326 X 0:0733
= | 457y 078

poles Gy GO0H = 18 T1kx™
: ‘fk% &an-f[wOF’;;"é:S'O‘ :O'N)?é’?(

Ma$S W Ben' o
062525
-l R AT
5 i85 Tialtxlo™?

= Yot

Molecular formula CZH'?COOH ....................................................................................

A CyHy =578

© WJEC CBAC Ltd. (1410U50-1A)
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Activity 1 Task C: Analysis - Generic Mark Scheme

Level 1

Level 2

Level 3

The candidate carries out very simple and
limited processing of data.

analyse and interpret data.

The candidate gives a simple statement of
findings.

Analysis of Data

structure the work in an appropriate way.

1-3

The candidate demonstrates a limited ability to

appropriate processing of data.

The candidate makes a very limited attemptto | The candidate makes an appropriate

interpretation of the data using mainly
appropriate methods of analysis.

largely consistent with the evidence.

argued with relatively minor errors.

4-7

The candidate gives detailed conclusions

The work is well structured and logically

The candidate carries out mainly suitable and The candidate carries out suitable and

appropriate processing of data,
transforming data into useful information.
The candidate makes a detailed
interpretation of data using suitable
methods of data analysis. All their work
can be easily followed.

The candidate makes detailed
conclusions consistent with the evidence.
They identify and explain all the patterns
within the data.

The work is logically argued and is well
structured.

8-10

Total Available Marks: 10

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.

Indicative content

1. All 5 mean stretched length calculated correctly
OR individual extensions calculated

4. All 5 mean extensions calculated correctly in
metres (ecf)

8. Explanation of why action of rubber bands and
muscle fibres are different (can contract and
extend)

2. Mean extension v number of bands graph
plotted (NB: no marks for bar chart as question
told candidates to plot graph). AND suitable linear
scale filling most of graph paper

5. All points plotted correctly (+ <1 small square
tolerance)

9. Explanation of why two sets of bands needed
(to extend and contract owtte)

3. Suitable number of bands used to lift 3 N stated
consistent with graph — (NB: range can be given,
can be based on stretched length OR extension).

6. Explanation of 3. given consistent with graph.

10. Mean stiffnesses calculated with same
precision down the column

7. All mean stiffnesses calculated correctly (ecf)

© WJEC CBAC Ltd.
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Activity 1. Task C Analysis

Further Marking Guidance — Expected responses — please refer to generic marking scheme and indicative content; candidates may give
other acceptable (correct) answers that fulfil the criteria. The responses below are for guidance only.

Mean extensions calculated in metres for each rubber band combination.
Graph plotted of mean extension (y-axis) against number of rubber bands in parallel (x-axis).
Mean stiffnesses calculated.

Explanation of why rubber bands and muscle fibres are different due to extension and contraction. Rubber bands stretch and then relax;
muscles contract and then relax. Muscles work in antagonistic pairs to move a joint.

Explanation given as to why two sets of bands needed to extend and contract. One set of bands will stretch for the arm to move down and
the second set will stretch for the arm to move up

Suitable number of rubber bands suggested, explanation consistent with candidates own data.

Answers may be in extended prose

Level 3 — Candidates address all the points in the generic mark scheme in detail.
Level 2 — Candidates address all the points in the generic mark scheme.
Level 1 — Candidates briefly address some of the points in the generic mark scheme.

© WJEC CBAC Ltd.
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Task C: Analysis

Calculate the mean extension, in metres, for each combinaticn of rubber bands.

Record your answers in Table 1.

You may use the space below for your working.

\( KS.U r-\! -
It
\03~100=103

i A?. 9;_‘ " - \ a
' h WA - [\,
- -
| -
Table 1

[10]

Number of rubber bands in parallel Mean extension (m)

2 0.u5

3 N

& - 0 T U:’:E ...............................................................
' ‘:’

5 U |
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Use your results in Table 1 to plot a graph of the mean extension against the number of rubber bands

in parallel.

1.1

%&

]
H
%

1 <

]
®

3

*
puMbery Of 100
(3440UC0-1D) %ﬁf’g
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Examiner

|
Etronyx Ltd is interested to see if the rubber band combination gets stiffer and more rigid as more o

rubber bands get added in parallel.
Use the equation:

load (N)

mean extension (m)

mean stiffness (N/m) =

to complete Table 2 below.

You may use the space below for your working.

Table 2

Number of rubber

bands in parallel Load (N) Mean extension {m) Mean stiffness (N/m)

S 3 @ gi

® WIEC CBAC Lid. (3440UC0-1D)
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Explain how the action of rubber bands and real, human muscles are different.
the human.am llcant@ce ana geeSmaker.......

oniaen AU Saken (O Xt IE e @RNTINI (4,
QNC gg &mdrc%o 9 lgf’fw\ cfggbg rg S,L

needed to model the movement at

DRCAUSE {Ne. (ONE Set Of MUSCESTOUAONE.
WAgFOrQacc)Moves the el

backe sec Sta@grens. (e and. will.go. MaCkwar

AL CLCL e MOV s
Suggest a suitable combination of rubber bands to use in an arm to lift a load of 3N that will give an
extension of between 5 and 10cm.

Explain your answer.

Decadse. I00Ke A ALt My . Crapn and. ..
b0 (el me 1needt 2 Ubber pand....
anQal.atelSme need 1 because. .

LENQSn't ceached 2 DAnCD Yet............ -
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Sticky Note

All means calculated correctly but not converted to metres correctly.
Graph plotted with accurate scale, origin and best-fit line.
All points plotted correctly.
Mean stiffness calculations rounding errors and inconsistent precision.
Inappropriate explanation of how rubber bands and muscle fibres are different.
Correct model arm explanation.
Correct number of bands stated (benefit of doubt given), but inappropriate explanation.
Middle Band 5/10













Task C: Analysis

Calculate the mean extension, in metres, for each combination of rubber bands.

Record your answers in Table 1.

You may use the space below for your working.

ComVﬁ%

£ 3

I 7

Table 1

—

(66

= O:.\28

- 0.083
- O - o\7
= O .01l

= B

Cm (v wmebyeg

[10]

Number of rubber bands in parallel

Mean extension (m)

2 (..o0s53

3 0‘9‘7 .......................................................

4 o O
FL

5 O ooo
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Mean

Cua0?2

(&

Use your results in Table 1 to plot a graph of the mean extension against the number of rubber bands
in parallel.
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Etronyx Ltd is interested to see if the rubber band combination gets stiffer and more rigid as more

rubber bands get added in parallel.
Use the equation:

load (N)

mean extension (M)

mean stiffness (N/m) =

to complete Table 2 below.

You may use the space below for your working.

Table 2
"t'):rr‘]‘ggn";;‘:gﬁ;r Load (N) Mean extension (m) | Mean stiffness (N/m)
1 3. Q.2 28 s 23.437
2 3 O OED | bs Sb-60M...
3 I O ONZ | o (768> 47
= 3 | GICX — 157817 .
5 3 DR AW X OK/CO
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Explain how the action of rubber bands and real, human muscles are different.

M sclesa, eedS . Sl, WCOS .. A AN Db

Explain why two sets of rubber bands would be needed to model the movement at an elbow joint.
we-eds

00 vwauscle..... I - = N co....oom. .. Ehe arty. .
..... ONE..ttdsasclogiteed s 0 SEaxighten. . Ehe
DA Sf‘jou‘dﬂf‘fd ................. EVO. cubbey.... bams
......... LGdOL‘/":—SQW‘:U‘Mﬁ

Suggest a suitable combination of rubber bands to use in an arm to lift a load of 3N that will give an
extension of between 5 and 10cm.

Bebween . one. ... and........bwo, . 1f. .. Hor... W85....... 208
Ywbe TY

Explain your answer.

E’du,p_enone .............. 7570 WY 2.7, < I C DO MSE
Ewe

EE. Cubber..... Loands. . 25 ACOND 2 A B
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Sticky Note

All means calculated correctly in metres.
Graph plotted correctly with join the dots line.
All points plotted correctly.
Mean stiffness calculations rounding errors and inconsistent precision.
Inappropriate explanation of how rubber bands and muscle fibres are different.
Correct model arm explanation.
Correct number of bands stated (benefit of doubt given), but inappropriate explanation.
Middle Band 5/10
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r
1

(i)  Sodium hydroxide and the unknown carboxylic acid react as shown in the following

equation. .
Vol 22230 vol = Aen'
0 20083 NaOH, + an_z,,ﬂcgﬁog-i — C,Hz,,iCOONa + H,0
6'Goig dm™

Use this equation, the concentrations of the relevant solutions and the mean titre from
Titration 2 to calculate the relative molecular mass of C,H;,:4COOH and hence its

molecular formula. [4]

ol NaOH = 0:06326 % 00723
= s g5 7Ittex 107 o
L A
molte G Hyp COOH = 1185 T1HGxl0™

f*% Gl (00 H =61 591 = 0+[62638

Mass Y 2en’ $0 /
_ o6
= 5wt /

3’7 = LF{(C’( Relative mole;_:ular mass=g7y‘5— ........ é’/df?
= Yot

Molecular formula CgH7COOH/ ...........................................................

[l H\S’ = 808§
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Gerard Griffiths

Sticky Note

Moles of acid in 25cm3 - 1 mark.
Mass of acid in 25cm3 - 1 mark.
Molar mass calculated using moles and mass - 1 mark.
Correct acid structure from molar mass value drawn - 1 mark.
Total - 4 marks.










Background

Etronyx Ltd is a company that manufactures industrial robots. They are developing a new range of
robotic arms that mimic the action of human arms. As part of the design, they are interested in using
standard rubber bands to model human muscle fibres.

In this assessment you need to measure how the extension of rubber bands, for one fixed load of
3N, varies with the number of rubber bands arranged in parallel combinations. A parallel combination
of two rubber bands is shown in the diagram below. This models how muscle fibres are aligned and
function in a human muscle. Suggest how Etronyx Ltd could use this analysis for their design of a
robotic arm.

Two rubber bands arranged in parallel combination

rubber band

Assessment summary

3. Task C: Analysis
Use your data to analyse the way that the different combinations of rubber bands stretch, and

suggest how Etronyx Ltd could use this analysis for their design of a robotic arm.

© WJEC CBAC Ltd. (3440UC0-1D-001)
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Task C: Analysis [10]
Calculate the mean extension, in metres, for each combination of rubber bands.
Record your answers in Table 1.

You may use the space below for your working.

Table 1

Number of rubber bands in parallel Mean extension (m)

© WJEC CBAC Ltd. (3440UC0-1D-001)





Examiner
[
Use your results in Table 1 to plot a graph of the mean extension against the number of rubber bands o

in parallel.
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Etronyx Ltd is interested to see if the rubber band combination gets stiffer and more rigid as more
rubber bands get added in parallel.

Use the equation:

mean stiffness (N/m) =

to complete Table 2 below.

You may use the space below for your working.

load (N)

mean extension (m)

Table 2
'\tl):?(?se:n()f rubltl)elr Load (N) Mean extension (m) Mean stiffness (N/m)
paralle
1 N T
2 N T B
3 K T B
4 N T
S K T B

© WJEC CBAC Ltd.
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Explain how the action of rubber bands and real, human muscles are different.

Suggest a suitable combination of rubber bands to use in an arm to lift a load of 3N that will give an
extension of between 5 and 10cm.
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Introduction

Sodium sulfate is a white salt that is soluble in water. It does
not have any detergent properties, but it adds bulk to washing
powder to make it suitable for use in a washing machine.
Approximately 6 million tonnes of this salt is produced each
year.

The solubility is the mass of the salt that can dissolve in 100g
of water. Solubility depends upon the temperature of the water.
Graph 1 shows how the solubility of selected salts varies with

temperature.

Graph 1

100

sodium nitrate

90

o e

704 lead nitrate BSEL

\/

60

50 ELE sodium chloride

4017 X

30 i

Solubility (g/100g of water)

20

10 : =L

\\7

00 10 20 30 40 50 60

Temperature (°C)
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A method for measuring the solubility of sodium sulfate is given below:
Apparatus list

Water bath

10 cm?® measuring cylinder
Stirring rod

Balance

Spatula

Sodium sulfate powder
Clean paper towel

Boiling tube

Method
1. Use a measuring cylinder to pour 10 cm? of water into a boiling tube.
Place the boiling tube into a water bath at 20 °C.

Measure 0.5g of sodium sulfate powder onto a clean piece of paper towel.

> W N

Pour the powder into the boiling tube. Stir with a stirring rod. Observe to determine if all the
powder has dissolved.

5. Repeat steps 3 and 4 until no more powder will dissolve. Record the mass of powder that will
dissolve.

6. Repeat steps 1 to 5 twice more.

7. Repeatsteps1to 6 at40°C, 60°C and 80°C.

© WJEC CBAC Ltd. (3440UC0-1F-001) Turn over.





Sodium sulfate has an unusual solubility curve. The solubility of sodium sulfate with temperature is
shown in Graph 2.

Graph 2
60

50
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20

Solubility (g/100g of water)
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Sticky Note

Correct method and solution. Poor presentation.
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Task D: Evaluation (5]
Evaluate:

* your method

» the quality of the data collected

» the validity of your conclusion

Suggest how you could improve your method.

CIIENIN. Ehes expeciment (thnkenat my 8
[eSULES Goere Qcelirate. AS (e MeaSUed
£NL DANAS, L0 tne nealest mm Qt Feye.
leve ) USing rute 10 guuade U (o.tne. ...
MRMEIE QRIS MeQd L aeniement. ...
(onen Meastung tne toeight 1 unc.
1C QUlcuiLe as the band codn't ndve

A tdrnvemenc. aNd. conén %Qu PULE the.

0QCLONtO.tNe handl (& bounce ol . andg..
O Attt le pceeoniCh COUUOVe Caus &l
INBQCCVACL ,Qa)bﬁg ....... Q. iMpiover the. .

j

Logether ,and you Coulcl USo naye the
LUeCOD CLodE Lo the hQnd U PO
NOUL (3UIES {I0M the 0XpeIiMent .

END OF PAPER
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Sticky Note

Inappropriate comment about the suitability of method.
Suitable inaccuracy stated.
Appropriate improvement identified.
Appropriate comment about repeatability but inappropriate qualification 
Middle band 3/5
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Sticky Note

Assessed by examiner.
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Task D: Evaluation (5]
Evaluate:

* your method

» the quality of the data collected

» the validity of your conclusion

Suggest how you could improve your method.
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£NL DANAS, L0 tne nealest mm Qt Feye.
leve ) USing rute 10 guuade U (o.tne. ...
MRMEIE QRIS MeQd L aeniement. ...
(onen Meastung tne toeight 1 unc.
1C QUlcuiLe as the band codn't ndve

A tdrnvemenc. aNd. conén %Qu PULE the.

0QCLONtO.tNe handl (& bounce ol . andg..
O Attt le pceeoniCh COUUOVe Caus &l
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j

Logether ,and you Coulcl USo naye the
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NOUL (3UIES {I0M the 0XpeIiMent .

END OF PAPER
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Examiner
Task D: Evaluation i1 "
Evaluate:
 your method
« the quality of the data collected
« the validity of your conclusion
Suggest how you could improve your method.
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END OF PAPER
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Appropriate comment about the suitability of method.
Suitable inaccuracy stated.
Appropriate improvement not identified.
Appropriate comment about repeatability but inappropriate qualification.
Middle band 3/5
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Page seen by examiners.
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Examiner
Task D: Evaluation i1 "
Evaluate:
 your method
« the quality of the data collected
« the validity of your conclusion
Suggest how you could improve your method.
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Part B — Qualitative analysis to identify Y in C, H, . Y

{1t
(i) Complete the following table by wrltlng your inferences from the results of each of the
qualitative tests. [3]

Inference from results

po ' ol
Dichromate(VI) test (onbess o ﬁ"%’ 3& goop X

Iodo@\ test i = Rf;f”) (ut’- ﬁ)

N
Silver nitrate test N06 2;\ 0(/!\(’}@!'\8@ )(

Nitric(lll) acid test Y cannot be —NH,

(iv) Use the information from Part A and Part B to suggest a structure for C,H,,YCOOH.

Show your reasoning clearly. 2]
oy fb
oo Ao, s
1 I (-l" &0 / “‘L‘IU‘JOPl
- (- ¢~ C-¢ gV i
C 1 NOH f\
U H iA

? ;}gwff 9 f'lf)leot)laf ﬁrmula. - C}szOH

p{ﬁhw Aa&rﬁm@ﬁé@b i CMPMJ wnm QVL%! 6((]0%
W b %CH@

Voloform  Slous other Pluhdl oc Keve oladed to €.
ﬁo agfon wU“ %f‘/wf mém,l:ﬁ Skows Compovnd  conast bz dwdmim
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Gerard Griffiths

Sticky Note

This set of inferences are weak answers, with the Dichromate and Silver Nitrate tests incorrect. The student gets the benefit of the doubt for the iodoform test result, as they are clearly aware of the idea of "methyl alcohol", even though their formula aren't all correct.
Total - 1 mark.



Gerard Griffiths

Sticky Note

Although the structure is correct - 1 mark - the student has not utilised the correct reason from the inferences in the previous question, discussing the the alcohol rather than methyl alcohol aspect - 0 mark for the second point.
Total - 1 mark. 
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Part B — Qualitative analysis to identify Y in C H, .Y

03
(iiy Complete the following table by writng your inferences from the results of each of the
qualitative tests. [3]

Inference from results

D oo
Dichromate(VI) test (ontins o By g1 grop

s i’ i? ’H
st e el R ) or(R-i-¢
lodoform test 0 H E

Silver nitrate test N06 0(/!\@)@!‘8@

Nitric(lll) acid test Y cannot be —NH,

(iv) Use the information from Part A and Part B to suggest a structure for C,H,,YCOOH.
Show your reasoning clearly. 2]

&
HO,H Auet®

i § 0 (ﬁmmc"‘
Heill= C=C=C ok
‘C 1 E‘,( \ o ﬁ’h"'}’o\ ¢

H- H

? ?gf& 9 f'lf)leat)laf 6rmula, ~ CgH,CO OH

Examiner
only
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Activity 1 Task D: Evaluation

Generic Mark Scheme

Level 1

Level 2

Level 3

The candidate gives a simple evaluation of
the data or procedure.

Evaluating

The candidate gives a clear evaluation of
their investigation/ procedure.

The candidate makes an assessment of the
validity and quality of evidence.

2-3

The candidate gives a detailed evaluation of
their investigation/procedure. They suggest
suitable/relevant improvements to their
method.

The candidate makes a detailed assessment
of the validity and quality of data.

4-5

Total Available Marks: 5

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.

Indicative content

1. Suitability of method discussed (Comment
about METHOD)

2. 1 or more inaccuracy stated

4. 1 or more suggested improvement

3. Statement about the repeatability of the data.
(Yes/No)

5. Qualification of statement about repeatability
(related to Yes/No)

© WJEC CBAC Ltd.






Activity 1. Task D Evaluation

Marking Guidance — Expected responses — please refer to generic marking scheme and indicative content; candidates may give other
acceptable (correct) answers that fulfil the criteria. The responses below are for guidance only.

Candidates should consider:

Suitability of the method to accurately determine the mean extensions of the rubber bands combinations. Candidates should make a
comment on whether the method is able to determine the mean extensions accurately or not; explanation of the comment.

Sources of inaccuracy in the method. - Inaccuracies may include: measuring the extension (parallax/rounding/precision/zero error/length not
extension); measuring load force (rounding/precision/zero error) using different rubber bands with very different materials/dimensions.

Ways to improve the method. — any sensible suggestions to the method or equipment.

Quality of data - Repeatability of results. — Candidates should make a comment on whether the results are repeatable or not; explanation of
comment.

Comments may be in extended prose.

Level 3 — Candidates address all the points in the generic mark scheme in detail.
Level 2 — Candidates address all the points in the generic mark scheme.

Level 1 — Candidates briefly address some of the points in the generic mark scheme.

10
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Task A: Analysis [10]
1. (@) Analyse the data shown in Graph 1 of the resource folder.

(i) Complete the table below, stating the solubility of the selected salts at 10 °C.

Salt Solubility at 10°C (g/100g of water)

Sodium nitrate

Sodium chloride

Cerium sulfate

(i) Complete the table below, giving the order of solubility of the six salts at 30 °C.

Least soluble

N4

Most Soluble ....................................................................

(b) Describe how the solubility of sodium chloride varies between the temperatures of 0°C
and 100°C.

© WJEC CBAC Ltd. (3440UC0-1E-001)
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(c) Use data from Graph 1 to compare the solubility of potassium chromate to the solubility
of cerium sulfate between the temperatures of 0°C and 100 °C.

© WJEC CBAC Ltd. (3440UC0-1E-001) Turn over.

Examiner
only

3440UCO1E

03





2,

table below.

(@) A student repeated the experiment to measure the change in solubility of sodium sulfate
with temperature as shown in Graph 2 of the resource folder. Her results are shown in the

Solubility (g/100g of water)
Temperature (°C)
Test 1 Test 2 Test 3 Mean
0 51 4.3 6.2 |
20 32.6 334 31.9 |
40 47.5 45.9 491
60 43.0 44.6 332 |
80 43.7 44.1 421 |

(i) the anomalous value in the table.

(i) Complete the table.

(b) The trend in solubility of sodium sulfate with temperature is very different to the trend for
potassium chlorate. Describe the differences between 0°C and 80 °C using Graph 1 and

Graph 2 of the resource folder.

(c) Calculate the mass of sodium sulfate that would be formed from 25 g of saturated solution
as the temperature drops from 30°C to 10°C.

© WJEC CBAC Ltd.
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Examiner
[
(d) Most biological washing powders are designed to operate at a temperature of 30°C. o

Using Graphs 1 and 2 of the resource folder, suggest a suitable alternative to sodium
sulfate. Give reasons for your answer.

© WJEC CBAC Ltd. (3440UC0-1E-001) Turn over.










Background

Etronyx Ltd is a company that manufactures industrial robots. They are developing a new range of
robotic arms that mimic the action of human arms. As part of the design, they are interested in using
standard rubber bands to model human muscle fibres.

In this assessment you need to measure how the extension of rubber bands, for one fixed load of
3N, varies with the number of rubber bands arranged in parallel combinations. A parallel combination
of two rubber bands is shown in the diagram below. This models how muscle fibres are aligned and
function in a human muscle. Suggest how Etronyx Ltd could use this analysis for their design of a
robotic arm.

Two rubber bands arranged in parallel combination

rubber band

Assessment summary

4. Task D: Evaluation
Evaluate (comment on) the quality of your data and the method you used. Consider the

changes you could make to the method to improve your investigation.

© WJEC CBAC Ltd. (3440UC0-1D-001)





12

Examiner
only

Task D: Evaluation [5]
Evaluate:

e your method

* the quality of the data collected

» the validity of your conclusion

Suggest how you could improve your method.

END OF PAPER
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Part B — Qualitative analysis of active ingredients in “Moss Killers”

Examiner
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(vi) Solutions X, Y and Z are:
e copper(ll) sulfate
e iron(ll) sulfate
»  zinc sulfate (which contains the amphoteric metal zinc)
State which solution contains which metal ion. Give reasons for your answers. [3] ()’)
|
|
Solution Metal ion present Reason '
> Chagyd  Colonr fecr |
e Qi) m ) (?
% i~ NsoN. (mlem | ¢ O
N
X
. fq\  Colo o ol "
2ine dalbl Chagd Colonr “’@‘/r 1
i T aci) w
CoPleC Of\(‘j (éﬂ\d‘-j\ W:Tl') Bo\_u
, | Ter Q) daltefe | Chue o PabilT 9] X i
X |2
L ron ‘
sl e %J %4"“1 /\cwf«‘\ with N,
($) .
r4 V\’J \) /'/\// %/ @
©
(vii) Write a balanced ionic equation for the reaction that identifies the presence of sulfate O

jons in each solution.

Ay

...... Fe 5O&M+BM,

e

//k ...........

END OF PAPER
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Sticky Note

The incorrect metal ion is given here so no credit awarded.



roberm

Sticky Note

The correct metal ion is given here but the reason is incorrect.  No credit awarded.



roberm

Sticky Note

Incorrect metal ion given so no credit awarded.



roberm

Sticky Note

A weak effort at an equation which is clearly not worthy of credit.










Results Sheet for Part A — Quantitative analysis of “Moss Killer”

Weighing data

Examiner
only

Mass of pre-weighed sample of “Moss Killer” and weighing bottle and lid ,"L(D % g
Mass of weighing bottle and lid (0. 33 9
Mass of “Moss Killer” l© .0F g ‘

Titration data

Draw your own table to record all burette readings and titre values. Record your mean titre in the box

below.

Exact concentration of potassium manganate(VIl) solution =

=l

\i@bw\/\ ¢ 0 ’ 7o 00 L mmzvxs ONAT L

%Q(/uu C\'\ Lm\’s) |

1410U501A

05

T T2 T3
Sta~t | 4330 3. 60 | .10
Foncsh L. 80 18. 40 4. 10 =)
Totee  (A5.50) | 35,20 asiio
Mean titre I15.1S cm3 »/@/
Examiner Only
/ Expected titre .
porgvarseater | S (rved on toschorvaues) | 1585
[6] Mark awarded for titration ,
accuracy z

© WJEC CBAC Ltd. (1410U50-1A)
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roberm

Sticky Note

The first mark is awarded for a table that includes the correct units.  The candidate appears to have mixed up the 'start' and  'finish' readings so the second mark was not awarded.



roberm

Sticky Note

Correctly recording burette readings and mass to 2 decimal places gains 2 marks.



roberm

Sticky Note

The second and third titres are concordant and were selected for the mean calculation.  This was done correctly therefore both available marks were awarded. 



roberm

Sticky Note

The mean titre was within 0.8cm3 of the teacher result meaning that 2 marks were awarded for accuracy.
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Part B — Qualitative analysis of active ingredients in “Moss Killers”
(vi) Solutions X, Y and Z are:
e copper(ll) sulfate
e iron(ll) sulfate
»  zinc sulfate (which contains the amphoteric metal zinc)
State which solution contains which metal ion. Give reasons for your answers. [3]
Solution Metal ion present Reason
ZobFer QI ﬁ“’ Chagga  Colonr ?n'. fen
.~ Naon. Calfalia
X N FLLE
e hopad  Coloar 19 9
2int Ot Chaggh  Colon
(Wal Kl ( o C/ \l\)
\
Copler Oy [eadh  wiTh BKU
. |Bes Q) dalkete | Chue to StabTITEY)
Lron @ 21
LMl & ¢ 4 (\ti”d\ with  NaOh,
4}
z "Wl ™
(vi) Write a balanced ionic equation for the reaction that identifies the presence of sulfate

jons in each solution.

...... Fe 50£‘+BMJM

END OF PAPER
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Results Sheet for Part A — Quantitative analysis of “Moss Killer”

Weighing data

Mass of pre-weighed sample of “Moss Killer” and weighing bottle and lid fL(D % g
Mass of weighing bottle and lid {O. %73 g
Mass of “Moss Killer” l1© .0F g

Titration data

Draw your own table to record all burette readings and titre values. Record your mean titre in the box
below.

Exact concentration of potassium manganate(VIl) solution = - mol dm™3

\EOU/\N\ ¢ 0 ) 00 0 L mmz\r\é ONATT L
so lutio~ (on?®) |

T T T3
Stat | 43.30 43. 60 G4, 20

FiacShk 20.80 | 1t%.40 L4 10

Tk 25.50 15 .90 2. 10

Mean titre 15.15 cmd

Examiner Only

Mark awarded for 'g Expected titre Zg ’ %g cm3

titration recording (based on teacher values)

[6] Mark awarded for titration
accuracy z

[5]

© WJEC CBAC Ltd. (1410U50-1A) Turn over.
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Task B: Evaluation [5]

Evaluate the method used by the student to collect the data for the solubility experiment. You should
include:

e the suitability of the method to determine how the solubility of sodium sulfate varies with the
temperature of the water solvent.
e ways to improve the method.

e the suitability of the method to determine the solubility of sodium sulfate over a temperature
range of 30°C and 60 °C.

© WJEC CBAC Ltd. (3440UC0-1E-001)











Skill Area AO1 AO2 AO3 Maths Prac
Activity 1: Planning 11 6 17
Activity 1: Collecting and recording data 13 2 13
Activity 1: Analysis 9 1 4 10
Activity 1: Evaluation 5 5
Activity 2: Analysis 9 1 4 10
Activity 2: Evaluation 5 5
Total 24 24 12 10 60

WJEC GCSE Applied Science SA Unit 3 Pack A HT (New) MS Summer 2018/JF
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Task A: Analysis [10]
1. (a) Analyse the data shown in Graph 1 of the resource folder.

() Complete the table below, stating the solubility of the selected salts at 10°C.

Salt Solubility at 10°C (g/100g of water)

Sodium nitrate

Sodium chloride

laadntiate 45

Cerium sulfate %

(i) Complete the table below, giving the order of solubility of the six salts at 30°C.

Least soluble Ceriom.Sul{ate.
@tqsmum(mo(afc

patasstum. Chvomate

scdm. Chionde

leddl niliciee. ...
Molo/luble %OUEUW\‘\MG{{

(b) Describe how the solubility of sodium chloride varies between the temperatures of 0°C
and 100°C.

agthe tempraciire NCreasas(iom. 0C Ene

solupdty (NCreases. £Q. LOgE e At (00

© WJEC CBAC Ltd. (3440UCOQ-1E)
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(c) Use data from Graph 1 to compare the solubility of potassium chromate to the solubility
of cerium sulfate between the temperatures of 0°C and 100°C.

QlthinQ@pn 2 tne aata Shatos. enaepoLassiam.
CRIOMATE. SAlURILY. INCRASeS a.Sthe. ...
Eemperacure (e S, put (£ QSO SnadSthat.
CetumsUlGle. deceases unti((1Qes o
tne Lempeue of (0T and.then Sayy ..
e Same. EnQugnot UntLLIteacnes....

\odC
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2. (a) A student repeated the experiment to measure the change in solubility of sodium sulfate o

with temperature as shown in Graph 2 of the resource folder. Her results are shown in the
table below.

Solubility (g/100g of water)

Temperature (°C)

Test 1 Test 2 Test 3 Mean
0 5.1 43 6.2 a2
20 32.6 33.4 31.9 52‘6

40 47.5 45.9 491 Q?S

60 43.0 44.6 @ W3 X

e «
80 437 441 421 53, =

(i the anomalous value in the table.

(i) Complete the table.

(b) The trend in solubility of sodium sulfate with temperature is very different to the trend for
potassium chlorate. Describe the differences between 0°C and 80 °C using Graph 1 and
Graph 2 of the resource folder.

_Lmir)__\:zex@_tu(.e.(.L.sgg___.to _____ ot U\emtme(\de——
C(_Q.QE.Q_S ...... Ut (C0C QANA NG SOMUbd(/On.....
Blasslim ChigQLe i redses LWnen the_

femperatling riSes Gnil

(c) Calculate the mass of sodium sulfate that would be formed from 25 g of saturated solution
as the temperature drOpS from 30°C to 10°C.

50-10=40 =4 =10

© WJEC CBAC Ltd. (3440UC0-1E)
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(d) Most biological washing powders are designed to operate at a temperature of 30°C.
Using Graphs 1 and 2 of the resource folder, suggest a suitable alternative to sodium

sulfate. Give reasons for your answer.

OM{O?“ ..... 2. (onen (e (enaie i3 A

XC

thesolabirty 15 ac. 50 andon. giapn L.

the SOUbity IS Tead ndtrase cang
e oAy 00

CDNLUA.
________________

Turn over.
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Sticky Note

Missing solubility values correct.
Correct order of solubility.
Correct description of pattern of solubility of sodium chloride.
Correct comparison of potassium chromate and cerium sulfate but no data used.
Anomalous value identified.
Means calculated correctly.
Trend described correctly.
Mass calculated correctly.
Inappropriate reasons for alternative to sodium sulfate.

Higher Band 9/10














Task A: Analysis [10]
1. (@) Analyse the data shown in Graph 1 of the resource folder.

(i) Complete the table below, stating the solubility of the selected salts at 10°C.

Salt Solubility at 10°C (g/100g of water)

Sodium nitrate

Sodium chloride

L Qe 4

Cerium sulfate 6

(i) Complete the table below, giving the order of solubility of the six salts at 30 °C.

Least soluble Cerliom . SUHGte.
@tﬁ%ﬁ[@.ﬂ(h(&(ﬂ&
QQ.tgss.Lum....Q.me

N4

Most Soluble .......................................................

(b) Describe how the solubility of sodium chloride varies between the temperatures of 0°C
and 100°C.

asthe temnpracie iNCease (Qmocg\e ..........................
soupdy 10Creases Q. tOgadel AL (CoC....

© WJEC CBAC Ltd. (3440UCO-1E}
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[
(c) Use data from Graph 1 to compare the solubility of potassium chromate to the solubility e

of cerium sulfate between the temperatures of 0°C and 100 °C.

withinQrapn 1 tNe data shocos. tnaepotossiim.
ChOMAate Salumily \increases.asthe. .
cem peragure (e, put (£ Q(So.SnadSthar .
CerumsUlfae. decreaSes unti(1ges (0. .....
tne LLmPeQuue of (0T Qnd (henSayy.
Che Same tnQugnoat UntlLiteacnes ~. .

\oQC
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2. (a) A student repeated the experiment to measure the change in solubility of sodium sulfate
with temperature as shown in Graph 2 of the resource folder. Her results are shown in the
table below.

Solubility (g/100 g of water)

Temperature (°C)

Test 1 Test 2 Test 3 Mean
0 51 4.3 6.2 52
20 32.6 334 31.9 526

40 47.5 45.9 491 (-1'9’6

60 43.0 44.6 @;j LP?)‘g

80 437 44.1 421 L3,3

(i) the anomalous value in the table.

(i) Complete the table.

(b) The trend in solubility of sodium sulfate with temperature is very different to the trend for
potassium chlorate. Describe the differences between 0°C and 80 °C using Graph 1 and
Graph 2 of the resource folder.

_Lﬁm.\?ﬁ.(l...tU.[.Q..(.L.SQ.S......&Q ..... SOC ..... U\QOKU\Q(\CIQ~
CleaseS. until ([C0'C Andhe o

@L@wmcn @(Q_La.”\.nq@qa@ ....... winen the ._..._ﬁf_ff
tempeQtUr@ FiSes OGNl |

(c) Calculate the mass of sodium sulfate that would be formed from 25 g of saturated solution
as the temperature drops from 30°C to 10°C.

50-10=40 -4 =10

© WJEC CBAC Ltd. (3440UCO0-1E)
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(d) Most biological washing powders are designed to operate at a temperature of 30°C.
Using Graphs 1 and 2 of the resource folder, suggest a suitable alternative to sodium
sulfate. Give reasons for your answer.

on a?..n _____ .;_...cgn,mm.e..x,cmpma 1 iSaL.30°C .

© WJEC CBAC Ltd. (3440UCO -1E) Turn over.
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Task A: Analysis [10]

1.  (a) Analyse the data shown in Graph 1 of the resource folder.

(i) Complete the table below, stating the solubility of the selected salts at 10°C.

Salt Solubility at 10°C (g/100g of water)

Sodium nitrate L\” o

Sodium chloride :g S

dezad merake “°

Cerium sulfate

(i) Complete the table below, giving the order of solubility of the six salts at 30°C.

arT & ViV ' Ay
Least soluble ey SUllate
=

Pokassiam | chlerate

Sodiym. Chilecde

wegod onilrage

~Porassinm. Clarontiy

V

odiv NiEvof-<

(b)  Describe how the solubility of sc;dium chloride varies between the temperatures of 0°C
and 100°C.

© WJEC CBAC Ltd. (3440UC0-1E)






(c)

Use data from Graph 1 to compare the solubility of potassium chromate to the solubility
of cerium sulfate between the temperatures of 0°C and 100°C.

© WJEC CBAC Ltd. (3440UC0-1E)
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2.

(@) A student repeated the experiment to measure the change in solubility of sodium sulfate
with temperature as shown in Graph 2 of the resource folder. Her results are shown in the
table below. '

Solubility (g/100g of water)
Temperature (°C)

Test 1 Test 2 Test 3 Mean
0 5.1 43 62 | Si,
20 32.6 33.4 31.9 2 C2
40 475 45.9 49.1 s
60 43.0 44.6 33.2)
80 43.7 44.1 421

(i) the anomalous value in the table.

(i) Complete the table.

(b)  The trend in solubility of sodium sulfate with temperature is very different to the trend for
potassium chlorate. Describe the differences between 0°C and 80°C using Graph 1 and
Graph 2 of the resource folder.

e —'rY\GﬁqC’h// ............ F?_Q.{%ﬂ.é.&.mwi! ........ Clalsroce.. . Just.  yaclfeases.
..... L?(:fvp'r'»z(%,ulsabthhiof”\te‘Citc‘Sts
anke b 'S =S ks R Ehen. decleasc s,

(c) Calculate the mass of sodium sulfate that would be formed from 25 g of saturated solution
as the temperature drops from 30°C to 10°C.

© WIEC CBAC Ltd. (3440UCO0-1E)
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(d) Most biological washing powders are designed to operate at a temperature of 30°C.
Using Graphs 1 and 2 of the resource folder, suggest a suitable alternative to sodium
sulfate. Give reasons for your answer.

..........................................................................................................................................................................................................
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Sticky Note

Some missing solubility values incorrect.
Incorrect order of solubility.
Incorrect description of pattern of solubility of sodium chloride.
Incorrect comparison of potassium chromate and cerium sulfate but no data used.
Anomalous value identified.
Means calculated correctly.
Trend described correctly (benefit of doubt).
Mass calculated correctly.
Appropriate reasons for alternative to sodium sulfate.

Middle Band 6/10
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Task A: Analysis [10]
1. (@) Analyse the data shown in Graph 1 of the resource folder.

(i) Complete the table below, stating the solubility of the selected salts at 10°C.

Salt Solubility at 10°C (g/100g of water)
Sealymiale ) - .+ S -
eedlmeeieres - T—
Lo bsad mrebe *
Cerium sulfate .

(i) Complete the table below, giving the order of solubility of the six salts at 30°C.

Least soluble SSALAs . Sulcate

—_—

\/ sodium N Ciale

Most Soluble ....................................................................

(b) Describe how the solubility of sodium chloride varies between the temperatures of 0°C
and 100°C.

© WJEC CBAC Ltd. (3440UCO0-1E)
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Use data from Graph 1 to compare the solubility of potassium chromate to the solubility
of cerium sulfate between the temperatures of 0°C and 100°C.

© WJEC CBAC Ltd. (3440UCO0-1E) Turn over.
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table below.

A student repeated the experiment to measure the change in solubility of sodium sulfate
with temperature as shown in Graph 2 of the resource folder. Her results are shown in the

Solubility (g/100 g of water)
Temperature (°C)
Test 1 Test 2 Test 3 Mean
0 5.1 4.3 6.2 | . S5: 2.
20 326 334 31.9 nB2:63.
40 475 45.9 491 k7. 5
60 43.0 44.6 33.2) WSS
80 437 441 21 | Lg 3, 2

(i) the anomalous value in the table.

(ii)

(b) The trend in solubility of sodium sulfate with temperature is very different to the trend for
potassium chlorate. Describe the differences between 0°C and 80 °C using Graph 1 and

Complete the table.

Graph 2 of the resource folder.

o :U\Gf@pbfl ............ Q.Q(Zﬂé&.mm ........ Clalsrace..... Just. yacleases.,
..... L)GrcplﬂlPoqusmmCiﬂloratf“C(ﬁcsts
I N2 X Y AN VY1 s W X < D Ehen... . decleasc s...

(c) Calculate the mass of sodium sulfate that would be formed from 25 g of saturated solution

as the temperature drops from 30°C to 10°C.

© WJEC CBAC Ltd.
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(d) Most biological washing powders are designed to operate at a temperature of 30°C.
Using Graphs 1 and 2 of the resource folder, suggest a suitable alternative to sodium
sulfate. Give reasons for your answer.

© WJEC CBAC Ltd. (3440UCO0-1E) Turn over.
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t
(v) Part of the '"H NMR spectrum of CH,,YCOOH is shown below. Explain whether or not| o
this spectrum fits the structure suggested in part (jv). , [2] 2
‘ o/ ppm ‘ 4.50 ‘ 3.40 2.30 0.9 )

M@g & mém MH'\ 1 kddfgm LW@) >
g’\gw ab #-0H Shows =0H Js bddd by Corbogn méﬁ 9 Hja)rg&s 69;\5}2)

13
END OF PAPER
48y
HoC-C-c-c N
Ik e
H H
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Gerard Griffiths

Sticky Note

The hydrogen regions are correctly linked to the structure from the previous question - 1 mark.
The student has also linked the splitting to adjacent hydrogens for the second mark.
Total - 2 marks.
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Examiner

t
(v) Part of the '"H NMR spectrum of CH,,YCOOH is shown below. Explain whether or not| "
this spectrum fits the structure suggested in part (iv). [2]

‘ &/ ppm ‘ 4.50 ‘ 3.40 2.30 0.9

S0
S?Qf:él'Ui"’l Flés (56{06&”? ﬂas d@‘)l)ueé }Lﬂ‘é qu‘ Slouﬁ“ Q_CH"‘ IS M é’ “

ik LWy FIL, (oot b 23 Ghogs ~Lhy <77
alledd) b oo alh J ngm bonda), .

g’\gw ab #-0H Shows =0H Js bddd by Cwémn méﬁ 0 ng)rty&s 69;\5}2)

13
END OF PAPER
48y
HoC-C-c-c N
A
H H
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Task B: Evaluation [5] o

Evaluate the method used by the student to collect the data for the solubility experiment. You should
include:

» the suitability of the method to determine how the solubility of sodium sulfate varies with the
temperature of the water solvent.

*  ways to improve the method.

« the suitability of the method to determine the solubility of sodium sulfate over a temperature
range of 30°C and 60°C.

&

i L

WNDK Ehae LS methad GAS re(ape ™

Decause 11 Jave Us. Suckupe daa cotn.. .
ONLY. L. annaynomous, result on. grapn.on.
6O7C _fest 3 1CQUld (MProve Lt by AaNg .

8

(Lener 10:C eontcn Coulal. Qe mae

QAL X'C.en.metnoclOn

reaclingo QL z.oqngqo,ggo ....... €NALS
JNOE oG Clata 0. gue US AN,

LG e =
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Sticky Note

Appropriate statement about the suitability of the method but unsuitable explanation. 
Correct improvements
Correct statement and explanation of suitability of the method in stated temperature range.
Higher Band 4/5
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| |
ask B: Evaluation only

[5]

Evaluate the method used by the student to collect the data for the solubility experiment. You should
include:

e the suitability of the method to determine how the solubility of sodium sulfate varies with the
temperature of the water solvent.

* ways to improve the method.

e the suitability of the method to determine the solubility of sodium sulfate over a temperature
range of 30°C and 60 °C.
oy

.......... DR

WK ENGE LnIS methad O3S rel(@ore.
Decause it qave Uus. Sucgubie daca.coin. ...
O L annaynomous, resAlt on. grapnz . on.
OO C. fest 3. 1COUICiMProve Le.py.AanNg

(Lenery 1O°C conich Could getmae











Examiner
only

Task B: Evaluation [5]

Evaluate the method used by the student to collect the data for the solubility experiment. You should
include:

¢ the suitability of the method to determine how the solubility of sodium sulfate varies with the
temperature of the water solvent.

*  ways to improve the method.

e the suitability of the method to determine the solubility of sodium sulfate over a temperature
range of 30°C and 60°C.

© WJEC CBAC Ltd. (3440UC0-1E)




Sticky Note

Appropriate statement about the suitability of the method but unsuitable explanation. 
Inappropriate improvements.
Inappropriate statement and explanation of suitability of the method in stated temperature range.
Bottom Band 1/5
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Task B: Evaluation [5]

Evaluate the method used by the student to collect the data for the solubility experiment. You should
include:

* the suitability of the method to determine how the solubility of sodium sulfate varies with the
temperature of the water solvent.

e ways to improve the method.

* the suitability of the method to determine the solubility of sodium sulfate over a temperature
range of 30°C and 60°C.
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3. Aqueous-citric acid reacts with sodium hydrogencarbonate according to the following equation.

3NaHCO,(s) + CgHgO(aq) — CgHsO/Nag(aq) + 3H,0() + 3CO,(g)  AHO=+78.:8kJmol

The following method was used in an experiment to determine the temperature change during |

the reaction.

o A burette was used to measure 50.0 cm3 of 1.00moldm=3 citric acid into a polystyrene
cup

e 16.0g:of powdered sodium hydrogencarbonate was weighed

« The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C

+ The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature

(a) Using the values given above, show that the sodium hydrogencarbonate was present in

eXxCcess. xg [2]
t C H,O, = . K = 0,05 mels . —d o.is mous ¢
noap C HCyp = 1 x K 0.0S M K

< zﬁﬁg Na H (0,

o\ ( { 3’.!)

N Y M- N xmMmr - .15 X %I_-“O\ - ‘Q,Cp()&g—- |

(as% NqHC(}3 .~ N aHLC’S
: N dad .

H“ﬁ > Ui \3@3/

(b)  Using the given value of AH®, calculate the expected temperature change and hence the

final temperature recorded on carrying out this reaction. [3]
4= mx c x AT O = ‘fi/ ﬁHXhi""C‘/‘
" 19.9x 045 = 11:82 |
; kKImel ™
O
M- SO | Voxiee |
¢ U3 9z —I| 1, $2C Smov~
At ? BT=%  _ wns20 o §6.56 °C.
K22 ¥ . . v
(mxc) (SOXxL-18) J,--h;)u -y

P g
Final temperature = ... qu(ﬁ ..... °C

END OF PAPER
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Sticky Note

2 marks for this answer:

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation states that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogen carbonate has been calculated as 12.6g.

The answer clearly states that the 16.0 g taken > 12.6g of sodium hydrogencarbonate required.



roberm

Sticky Note

1 mark for this calculation:

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 within the enthalpy expression.

n in the enthalpy expression is the number of reacting moles, which in this experiment corresponds to 0.05 mol of the aqueous citric acid. In this calculation , n is incorrectly given as 0.15 moles.

After re-organising the enthalpy expression, and calculating the change in temperature as 
∆T = (-)56.56 oC, the temperature should therefore decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 56.56  = 80.96 oC.
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3. Aqueous-citric acid reacts with sodium hydrogencarbonate according to the following equation.

3NaHCO,(s) + CgHgO(aq) — CgHs0/Nas(aq) + 3H,0(l) + 3C0O,(g) AH®=+78.8kJmol-!

The following method was used in an experiment to determine the temperature change during
the reaction.

o A burette was used to measure 50.0 cm3 of 1.00moldm=3 citric acid into a polystyrene
cup

o 16.0g of powdered sodium hydrogencarbonate was weighed

« The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C

« The sodium hydrogencarbonate was added and the solution stirred slowly and constantly
using the thermometer whilst measuring the temperature

(a) Using the values given above, show that the sodium hydrogencarbonate was present in

excess. s 2]
oo CHO, = | x5 = 0.05melis. — o.is mous e
hok AR e NaH (O,
™ ’ ( {3’.1)
N Mm-— N xMmi - .15 X %1__“0\ - ‘Q»Cpg ol |
(n% NQHC(}% NaH(O3

\(pﬁ > Ui \Qe(va

(b)  Using the given value of AH®, calculate the expected temperature change and hence the

final temperature recorded on carrying out this reaction. [3]
9= mx cx AT A= "i/ Aﬂxrw::—q(.
¥l 19.8X 045 = "‘*82 y
m: SC} | - \l/ 1600 KIMNgl
¢= 4 1% 9= —i1,82C I enor- !
At= 2 AT=% _ wusa0 o §6.56 °C.
() (30xG-1%) J -4
ﬁ%/mmﬁ\/bh

Final temperature = ... goq(a ..... °C

END OF PAPER
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Activity 2 Task A: Analysis - Generic Mark Scheme

Level 1

Level 2

Level 3

Analysis of Data

The candidate carries out very simple and
limited processing of data.

The candidate makes a very limited attempt to
analyse and interpret data.

The candidate gives a simple statement of
findings.

The candidate demonstrates a limited ability to
structure the work in an appropriate way.

1-3

The candidate carries out mainly suitable and
appropriate processing of data.

The candidate makes an appropriate
interpretation of the data using mainly
appropriate methods of analysis.

The candidate gives detailed conclusions
largely consistent with the evidence.

The work is well structured and logically
argued with relatively minor errors.

4-7

The candidate carries out suitable and
appropriate processing of data,
transforming data into useful information.

The candidate makes a detailed
interpretation of data using suitable
methods of data analysis. All their work
can be easily followed.

The candidate makes detailed
conclusions consistent with the evidence.
They identify and explain all the patterns
within the data.

The work is logically argued and is well
structured.

8-10

Total Available Marks: 10

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.

© WJEC CBAC Ltd.
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Activity 2. Task A Analysis

Marking Guidance — Expected responses — please refer to generic marking scheme; candidates may give other acceptable (correct)
answers that fulfil the criteria. The responses below are for guidance only.

1

(a)

(i)

Sodium nitrate = 80; Sodium chloride = 35; 46 = Lead nitrate; Cerium sulfate = 8 (1 Level 1)

(ii)

Cerium sulfate; Potassium chlorate; Potassium chromate; Sodium chloride; Lead nitrate; Sodium nitrate (1 Level 1)

(b)

The solubility increases (from 35 g/100 cm? at 0 °C to 40 g/100 cm? at 100 °C as a straight line (or they are proportional to each
other / or at a rate of 0.05 (g/100 cm?3)/°C). DATA NOT REQUIRED (1 Level 1)

(c)

The solubility of potassium chromate increases AND the solubility of cerium sulfate decreases.

The solubility of potassium chromate increases (from 5 g/100 cm?® at 0 °C to 81 g/100 cm? at 100 °C) (as a curve getting gradually steeper).
The solubility of cerium sulfate decreases from 18 g/100 cm® at 0 °C to 3 g/100 cm?® at 30 °C as a curve getting gradually shallower, and then
stays constant at 3 g/100 cm? between 30 °C and 100 °C.

CORRECT USE OF DATA FROM GRAPHS (1 Level 3)

(@)

(i)

33.2(T=60°C) (1Level2)

(ii)

5.2; 32.6; 47.5; 43.8; 43.3 (1 Level 2)

The solubility of potassium chlorate (from Graph 1) increases with temperature (with an increasing rate); the solubility of sodium
sulfate increases up to a maximum value at 30 °C, then decreases above this value. (1 Level 2)

For 100 g of saturated sodium sulfate solution: Mass formed = 50 g(at 30°C) — 10 g(at 10°C) = 40 g (1 Level 3)
So for 25 g of saturated sodium sulfate solution: Mass formed =40 g/4=10 g (1 Level 3)

(d)

Choices: Sodium chloride, lead nitrate have closest solubilities to sodium sulfate at 30 °C. Lead nitrate unsuitable as it is a lead
salt (Toxic); best choice is sodium chloride, OR other suitable (correct) choice with explanation. (1 Level 2)

Level 3 — Candidates address all the points in the generic mark scheme in detail.

Level 2 — Candidates address all the points in the generic mark scheme.

Level 1 — Candidates briefly address some of the points in the generic mark scheme.
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Activity 2 Task B: Evaluation - Generic Mark Scheme

Level 1

Level 2

Level 3

The candidate gives a simple evaluation of
the data or procedure.

Evaluating

The candidate gives a clear evaluation of
their investigation/ procedure.

The candidate makes an assessment of the
validity and quality of evidence.

2-3

The candidate gives a detailed evaluation of
their investigation/procedure. They suggest
suitable/relevant improvements to their
method.

The candidate makes a detailed assessment
of the validity and quality of data.

4-5

Total Available Marks: 5

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.
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Activity 2 — Task B: Evaluation

Further Marking Guidance — Expected responses — please refer to generic marking scheme and indicative content; candidates may give
other acceptable (correct) answers that fulfil the criteria. The responses below are for guidance only.

Suitability — procedure is valid; the solubilities are different at each temperature; the method identifies that the solubility increases, up to an
optimum value and then decreases (and nearly levels off).

Suggested improvements — smaller temperature increments (will allow maximum solubility to be determined more accurately); method will be
quite slow as the water will take a long time to heat up, could use more water baths at each temperature; powder is only added in 0.5 g
increments which will reduce resolution of solubilities (owtte).

Comment on the suitability of the method to determine solubility over range — range (of temperature) needs to be between 30 °C and 60 °C
as currently does not measure solubility at 30 °C; increments of temperature need to be smaller between this range; increments of added
mass need to be smaller.

Comments may be in extended prose.

Level 3 — Candidates address all the points in the generic mark scheme in detail.
Level 2 — Candidates address all the points in the generic mark scheme.

Level 1 — Candidates briefly address some of the points in the generic mark scheme.
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