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3440UCO Ail candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
Planning 31 7.7 2.5 17 45.5 100
Collecting 31 10.6 2.1 13 81.4 100
Analysis 31 7.3 2 10 72.9 100
Evaluation 31 2.3 1.5 5 46.5 100
Analysis 30 5.4 2.2 10 53.7 96.8
Evaluation 30 1.1 1.2 5 21.3 96.8
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	Marking scheme


Task A: Planning

Plan a suitable method that will allow you to compare the burn time per gram of three different
packaging materials..

G .:A,Y.ou should test each material twice.

What equipment/materials will be available to you? o

1 x tongs (or similar, to hold burning material) i
2 x 3 samples of different packaging materials (e.g. straw, wooden splints, shredded paper)
1 x Bunsen burner

1 x stopwatch ( 0.01s)

1 X gauze

1 x heat proof mat

1 X crucible

1 x tripod

1 x safety goggles

1 x mounted needle

access to an electronic balance (+ 0.019)
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Carry out a risk assessment for your method.
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Task A: Planning

Plan a suitable method that will allow you to compare the burn time per gram of three different
packaging materials.

~ You should test each material twice.

What equipment/materials will be available to you?

1 X safety goggles
1 X mounted needle
access to an electronic balance (£ 0.01g)

e 1 x tongs (or similar, to hold burning material)

« 2 x 3 samples of different packaging materials (e.g. straw, wooden splints, shredded paper)
e 1 X Bunsen burner

e 1 x stopwatch (+ 0.01s)

* 1 X gauze

* 1 X heat proof mat

1 X crucible

* 1 X tripod
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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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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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Generic Mark Scheme

ACTIVITY 1 TASK A: PLANNING

Level 1

Level 2

Level 3

Planning

The candidate outlines a brief method to
solve a practical problem. The candidate
makes a plan to collect some relevant data
without necessarily controlling variables.

There is a basic line of reasoning which is
not coherent, largely irrelevant, supported
by limited evidence and with very little
structure. 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

The candidate independently devises a
method 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 coherent, largely relevant,
supported by some evidence and with
some structure. The candidate uses mainly
appropriate scientific terminology and some
accurate spelling, punctuation and
grammar.

The candidate identifies the equipment
needed for the task.
5-8

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

The candidate identifies some hazards and
risks associated with the activity.

Not all significant hazards or risks are
identified.

1-2

The candidate identifies the 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.
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Activity 1. Task A Planning

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

Independent variable — The type of packaging material

Controlled variables — The same apparatus; same Bunsen burner flame; packaging material allowed to catch fire in the Bunsen flame; same
mass/dimensions/surface area of each packaging material; same person timing the burning or same criteria for start and end point; same start
and end point of burning.

Dependent variable — the burn time of each piece of packaging material; the mass of each piece of packaging material.

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: Select packaging material (and cut to size if required, making all samples approximately similar mass).

Step 2: Measure and record the mass of the packaging material.

Step 3: Hold the packaging material in a pair of tongs; put packaging material into Bunsen burner flame until it catches fire; start a stopwatch.
Step 4: Measure and record the burn time of the packaging material.

Step 5: Repeat Step 1 to 4 for another piece of the same packaging material.

Step 6: Repeat Step 1 to 5 for the other two types of packaging.

Level 3 — Candidate produces independent, viable method (similar to above); important control 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 control
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 control 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.
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Risk Assessment

Risk Control Measure
Hazard

Burning packaging material produces Possibility of breathing problems whilst

flame/fumes/smoke carrying out burning Ensure laboratory is well ventilated/perform

in fume cupboard/wear breathing apparatus

Burning material is hot Burn {to skin/eyes/hair} whilst handling Wear safety glasses/ wear heat-proof

glovesf/tie hair back/remove loose clothing.

Bunsen burner flame is hot Burn {to skin/eyes/hair} whilst handling Wear safety glasses/ wear heat-proof

glovesf/tie hair back/remove loose
clothing/Use roaring flame only for ignition of
packaging materials, otherwise keep on
safety flame

(Named) Apparatus is hot Burn to skin whilst handling wear heat-proof gloves/safety glasses/Allow

hot apparatus to cool before handling
apparatus.

Mounted needle (if used) is sharp Mounted needle could pierce skin when

putting packaging material onto needle Place packaging material on bench and

press point down into the material.

Or hold material in tongs when mounting it
onto material.

Level 3 — Candidates address 4 of the above points. They give feasible control measures for each hazard identified.
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. 4
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Task A: Planning

Plan a suitable method that will allow you to compare the burn time per gram of three different
packaging materials..

G .:A,Y.ou should test each material twice.

What equipment/materials will be available to you? o

1 x tongs (or similar, to hold burning material) i
2 x 3 samples of different packaging materials (e.g. straw, wooden splints, shredded paper)
1 x Bunsen burner

1 x stopwatch ( 0.01s)

1 X gauze

1 x heat proof mat

1 X crucible

1 x tripod

1 x safety goggles

1 x mounted needle

access to an electronic balance (+ 0.019)
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Sticky Note

Independent variable not identified correctly.
Only 1 control variable given.
No equipment list.
Method will not work.
Planning: Level 2: 6 marks
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Sticky Note

No creditworthy responses.
Risk assessment: 0 marks










Task A: Planning

Plan a suitable method that will allow you to compare the burn time per gram of three different
packaging materials.

~ You should test each material twice.

What equipment/materials will be available to you?

1 X safety goggles
1 X mounted needle
access to an electronic balance (£ 0.01g)

e 1 x tongs (or similar, to hold burning material)

« 2 x 3 samples of different packaging materials (e.g. straw, wooden splints, shredded paper)
e 1 X Bunsen burner

e 1 x stopwatch (+ 0.01s)

* 1 X gauze

* 1 X heat proof mat

1 X crucible

* 1 X tripod
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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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Sticky Note

Only 1 control variable identified.
Method will not work.
Inconsistent spelling, punctuation and grammar.
Planning: Level 2: 7 marks
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Sticky Note

No creditworthy responses.
Risk Assessment: 0 marks










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

T =%
VA '

0 - i u RN
| Stor? '@@:32 Enclhwd)| Tthre fon
II e 3 9 ¢ ) e Y 4 %
s (O -00 St -~HO Tl
i — : : e e e

MH-0 | 3V-O

L

Tle O

O 00

gl- 60 | S

¥ S

P EEE———y

O-00 | SV-1S

g—

Titration 2 — Carboxylic acid against sodium hydroxide

/:, ol

{ St i

(;Zm& Cm]’\

i«

4§ -75| Mean titre 1 S] 225

e

. T £ b7 A=
e i gL e ({):_{_C):M"’l .:f]
k:;(';a- Y ‘_?-, P .

n o .
L
¢

®

)
Z .z a8

O -0 | Tt

A e el VA s,
5"

© WJEC CBAC Ltd. (1410U50-1A)

Mean titre 2




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

Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire
lighters. They are developing a new mail-order range and are concerned that the packaging material
they choose should be as safe as possible, especially as the package contents could be flammable.
In this assessment you need to compare 3 different types of packaging material and suggest which
type Ignitz Ltd should choose for their packages.

Assessment summary

You will need to:

1. Task A: Planning

Plan a method that will allow you to measure the burn time (the time which the material burns
after lighting) per gram for the three different types of packaging material.

Include a risk assessment in your plan.

© WJEC CBAC Ltd. (3440UC0-1D-R1)





Task A: Planning

Plan a suitable method that will allow you to compare the burn time per gram of three different
packaging materials.

You should test each material twice.

What equipment/materials will be available to you?

1 X tongs (or similar, to hold burning material)
2 x 3 samples of different packaging materials (e.g. straw, wooden splints, shredded paper)
1 X Bunsen burner

1 X stopwatch (+ 0.015s)

1 X gauze

1 X heat proof mat

1 X crucible

1 X tripod

1 X safety goggles

1 X mounted needle

access to an electronic balance (+ 0.01g)

© WJEC CBAC Ltd. (3440UC0-1D-R1) 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.
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Carry out a risk assessment for your method.
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* B '
— Task B ‘Carry out your method to collect data T

: "se your method to collect and record data to determine which packaging material would be best for|
lgmtz Ltd to choose.

- You may record the raw results in the space below.
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Task B: Carry out your method to collect data

Use your method to collect and record data to determine which packaging material would be best for

Ignitz Ltd to choose.

You may record the raw results in the space below.
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Present your results in a table. Include all of your results.
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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

Level 1

Level 2

Level 3

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

The candidate uses procedures to collect
mainly appropriate data of reasonable quality.
The quantity of data is adequate for purposes
of investigation.

3-4

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 patrtially records data or
observations into a given template.

Collecting and Recording Data

1-2

The candidate independently devises
methods to record data. Their records of data
are clear and largely error free.

3-5

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.
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Activity 1. Task B Collecting and Recording

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.

Collecting —

Level 3 — 3 different packaging materials used; repeats similar in magnitude; burn times measured to the appropriate precision of the stopwatch;
masses measured to the appropriate precision of the balance; packaging materials all of (approximately) similar mass.

Level 2 — Repeats may be very different; may not record masses for each piece of packaging material; may round measurements.

Level 1 — May not test 3 different types of packaging material; may not repeat measurements.

Recording —

Level 3 — Candidate devises own table; masses and burn times clearly recorded for each repeat, of each piece of packaging material; 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. 6
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' :'fé's'.i{"B.':t'Cérry out your method to collect data o~

B ('J:f‘:fﬁéthod to collect and record data to determine which packaging material would be best for|
“IghitZ Ltd to choose.
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Present your results in a table. Include all of your results.
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Sticky Note

Units included in body of table.
Level 3: 12 marks










Task B: Carry out your method to collect data

Use your method to collect and record data to determine which packaging material would be best for

Ignitz Ltd to choose.

You may record the raw results in the space below.
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Present your results in a table. Include all of your results.
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Sticky Note

Masses, mass headings, mass units not recorded.
Collecting: Level 3: 5 marks
Recording: Level 2: 4 marks











10

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
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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

Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire
lighters. They are developing a new mail-order range and are concerned that the packaging material
they choose should be as safe as possible, especially as the package contents could be flammable.

In this assessment you need to compare 3 different types of packaging material and suggest which
type Ignitz Ltd should choose for their packages.

Assessment summary

You will need to:

2. Task B: Collect and record data

Use your method to collect and record data to measure the mass and burn time per gram for
the three different types of packaging material.

© WJEC CBAC Ltd. (3440UC0-1D-R1)
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Task B: Carry out your method to collect data o

[13]
Use your method to collect and record data to determine which packaging material would be best for
Ignitz Ltd to choose.

You may record the raw results in the space below.

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

© WJEC CBAC Ltd. (3440UC0-1D-R1)










Task C: Analysis
-Use the equation:

y . - _ Mean burn time (s)
Meen burn time per gram = g cs burned (g)

to calculate the mean burn time per gram for each material.
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'From the data, and your observations, explain which packaging material would be best for Ignitz Ltd

fo use.
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‘Task C: Analysis ' [10]

_Use the equation:

. . _ 0&lnburn time (s)
Néap burn time per gram = ez mass, burned (g)

-to calculate the mean burn time per gram for each material. 7
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From the data, and your observations, explain which packaging material would be best for Ignitz Ltd
fo use.
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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
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Generic Mark Scheme

ACTIVITY 1 TASK C: ANALYSIS

Level 1

Level 2

Level 3

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.

Analysis of Data

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

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.

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.
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Activity 1. Task C 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.

Mean burn times per unit mass calculated for each material
Candidates should suggest which packaging material would be the best for the brand — one of the materials is stated.

Reasons given could include: short or long mean burn time per gram; difficulty of ignition; mass in relation to volume of packaging material.
Higher level answers will include some form of qualification relating reasons to the intended use.

Answers may be in extended prose

Level 3 —individual burn times /g calculated; mean burn time /g calculated; ‘best’ packaging material is suggested; ‘best’ packaging material is
consistent with candidate’s data; reasons given for choice of ‘best’; qualifications given relating reasons to intended use; other considerations
such as density (or similar), difficulty of ignition may be included; logical arguments and well structured.

Level 2 — individual burn times /g calculated OR mean burn time calculated (without taking into account mass); ‘best’ packaging material is
suggested; ‘best’ consistent with their analysis, i.e. may be based on mean burn time only; at least one reason given for choice of ‘best’; may
not include any qualifications of ‘best’ or qualifications invalid; logical arguments and well structured, with relatively minor errors.

Level 1 — limited analysis of data, may include individual burn times /g OR mean burn time of SOME of the data; ‘best’ packaging suggested
without any reasons OR invalid/trivial reasons given; no qualifications OR invalid/trivial qualifications given; limited structure to answers.

© WJEC CBAC Ltd. 8
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Task C: Analysis [10]

-Use the equation:

. , — _ Mean burn time (s)
Meen burn time per gram = g e burned (g)

to calculate the mean burn time per gram for each material.

= \71z2.94
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'From the data, and your observations, explain which packaging material would be best for Ignitz Ltd

to use.
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Sticky Note

Burn times per mass calculated but not averaged (by mean).
No relation to intended use.
Level 2: 6 marks










| Task C: Analysis

_Use the equation:

) . =
Nféap burn time per gram = Kgan mass, burned ()

-to calculate the mean burn time per gram for each material.
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From the data, and your observations, explain which packaging material would be best for Ignitz Ltd
fo use.
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Sticky Note

No reason based on observation.
No relation to intended use.
Level 3: 8 marks










role, = Lo

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

Ignitz Ltd is a company that manufactures barbeque supplies such as charcoal briquettes and fire
lighters. They are developing a new mail-order range and are concerned that the packaging material
they choose should be as safe as possible, especially as the package contents could be flammable.
In this assessment you need to compare 3 different types of packaging material and suggest which
type Ignitz Ltd should choose for their packages.

Assessment summary

You will need to:
3. Task C: Analysis

Use your data to compare the burn time per gram for the three different types of packaging
material, and suggest which one would be the best choice for Ignitz Ltd to use in their packages.

© WJEC CBAC Ltd. (3440UC0-1D-R1)





Examiner
only

Task C: Analysis [10]

Use the equation:

burn time (s)

burn time per gram = - S ned (Q)

to calculate the burn time per gram for each material.

From the data, and your observations, explain which packaging material would be best for Ignitz Ltd
to use.

© WJEC CBAC Ltd. (3440UC0-1D-R1) Turn over.










Task A: Analysis

Table 1 from the resource folder is shown below.

[10]

Resistance measured (QQ)
Light intensity (units)

Trial 1 Trial 2 Trial 3 Trial 4 Mean
20 995 990 1010 1005 1000
40 707 694 701 698 700
60 540 505 495 500 500
80 402 405 395 398 400
100 349 351 352 348

@

(b)

(c)

(i)
(ii)

Complete the table.

Circle the anomalous result.

BeeBo have tested 4 different types of LDR (including OptoT4). The variation in resistance
against light intensity for each LDR is shown in Graph 1 of the resource folder.

(i)

(ii)

Use information from Graph 1, and values from Table 1, to identify which of the
lines A, B, C or D is the OptoT4 LDR.

During the day the lowest light intensity that occurred was 10 units. Use the graph
to identify the maximum resistance of the OptoT4 LDR at 10 units.

Maximum resistance = ... Q

Graph 2 shows the current against voltage of the OptoT4 LDR at a light intensity of 50
units. It shows how the voltage across the OptoT4 LDR varies with the current flowing

through it.

Use the equation:

voltage = current X resistance

to calculate the resistance of the OptoT4 LDR at this light intensity.

Resistance = ... Q

© WJEC CBAC Ltd. (3440UCO0-1E)
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(d) The OptoX500 is a specialist LDR designed for use in low light applications such as
search and rescue cameras. The OptoX500 LDR has a resistance of 2000Q when
the light intensity is 40 units. Use Graph 1 to determine the range of resistances of
the OptoX500 LDR.

(e) (i) On the copy of the Graph 2 below, sketch the line that you would expect to see for
the OptoX500 LDR at a lower light intensity.

A

0.012

0.010 s
. 0.008 =
<
S 0.006 .
5 e
© 0.004 <

0.002 ’

0 >
0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Voltage (V)

(i)  Explain your answer.
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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 B HT (New) MS Summer 2018/JF
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Part B — Qualitative analysis of active ingredients in “Moss Killers”

Examiner
only

(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)

Turn over.

[5]




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

© WJEC CBAC Ltd.
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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.

Examiner
only
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Task B: Evaluation [5]

Evaluate the suitability of the method to collect the data for the OptoT4 LDR and suggest ways to
improve the method.

The method was carried out on a cloudy, overcast day at low light intensities. Explain why this set of
results would not be suitable to judge if the OptoT4 LDR could be used in the toy phone.

END OF PAPER
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Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.




















Task D: Evaluation [5]
Evaluate:

* your method;

* the quality of data collected;

* the validity of your conclusion.

Suggest how you could improve your method.

I[Mo//—ha/'/CCmm//m,mauemgf .......... bnethed.... bef... Wegnsng. |

-|Examiner

only

A0 IOUCAR...... R 2.0 GO0 .. . Bl bt 9. it .. OG-

mvresu//:smorﬁn'vqnqﬂqbw .........................

/FMD///\%/%%@MQ/[/—?Q&M[?{ ....... A k... Coclel.. o

Stngle.... thLSSMSr:ﬂj/—QSePéra/ir’ mawo.s*jque.drﬁw?/—
LRSS, ... hetne cor. K. 08 LE... At @ e DO CONSELA.... orcd,

buﬁpa/yghmwc.xs!ESSP[Qmmab[eOnHaSecan/
ey pectecd....

e T RS U SRR

o b S A s (R 0 e mr e B R KR S Y S SO H h A8 S SRR SRR B AR H 4 SoR 0 A Hram smemmnmmerm s s v asa s mepRRRE

.........................4....................................................4............‘....................................‘...........,.........4............‘.................................‘.......‘...,.............,.... .........

A SeA s s st s o SRt o a B Tt b A3 43 S At b oo a s e s on o aom v e g e 83 58 AR Y 358 SRR R o8 S0 SRS TS am amren s sansmns s emonon b rs

L T e

END OF PAPER

© WIJEC CBAC Ltd. (3440UC0-1D)




Sticky Note

No creditworthy responses.
0 marks










Task D: Evaluation [5]
Evaluate:

* your method;

* the quality of data collected:

* the validity of your conclusion.

Suggest how you could improve your method.

Ifomd}haﬁ/CCMra//Mp,auem7z .......... Wnethed.... bef... Weghsng. |

-|Examiner

only

A0 IR ... PR 2.0 GO0 .. Bl bt 9. a8l .. OGO

mvresu//:smmn'vqnqiqbip .........................

/FMD//A%/f‘e@ua/z/—yeﬁm7 ....... A k... Coclel. .o
n}mpl/mo/aﬁt?Ccr‘gzif\gcc/l/‘o.t,s;mﬂéa/ﬁgf ....... (EFT Y 7 W - =S

Stngle.... l’)’)C%SSM&riﬂjf‘QSe/?éra/? mawosjque.drﬁww—
LRSS, ... hete car. K. 05l E... At @ e 20k ... CONSStONL... ot .

bufpp/yshmwc.xs!E;S/—’[ommq,b[emfﬁageccno/
ey pectecd....

s e T N SRR
o s R S B AT A D RS N S A B R SRR B AR A A SO0 4 Vi smmm s e e s v RO e P RR R EeRES

.........................4..........................,.........................4............‘...............................4....‘...........,.........4............‘.................................‘.......‘...,.............,.... .........

A A s s st s o SR a o ea e Tt St 30 43 SR 04 bT oo a s e saon s aoa b e e T3 58 YR58 SRR 3 28 S0 SRS TS amamren s s e s m e s om s o bt

L R T

END OF PAPER
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Task D: Evaluation only

5]

Evaluate:

* your method;
e the quality of data collected;
= the validity of your conclusion.

Suggest how you could improve your method.

L beliee. @ MEAOOL......LOUWEL. ... 10K be... |
Q... é//bwé@fmeimanaf
SPECH,.....COEO N AL QNS SUCh S, Lo NQE....
Menética.. L. /%M Lhe... ,éa/?Sf'ﬁ /f'quf
unclee... He.... _briwoctand o fUL..... the
8&144%’ .. LHR.... ér;ﬁ@@.@ with. Lo
Lrucible.......on.. Z@p
Otep... 200 e met,h@@& h@w@\&k
Ao hove. . ok(,)r\@ y j -LNpPecs ﬂﬁ@nt
AL C}ﬂfgﬁi LaI0a00 Sogj Feog U&? tr'é 3

Meri..... Gl i k... %f 2 a2 A0 ,W!ac@ .
./fm/%’@crmaé/CAPQrt fi ek
OASANSE i b DORAL ot aas I S R
Jhose... . .. cleoli.... . StaLe ok coahouk mmoﬁs
K Chonte . (ER m@&&,mt),whm
M. MD...... 20CES k10 (.. L. G Lo ke Lo
arn). and... what... . N6 ez@ Keep... e

Same (he....Somme.....0085....0f . ﬁm Pouteriad)
e P hwe .collectect V...

nOk

w@ul@&ojxgm?mmbnecx&p@r\@. p
Sues

@?mﬂm otk am&giggemaetkmru@uef
SN A aiotﬁwﬁmpeoxSianat

| U‘O&S&rﬁ/fMJNSalﬂaréﬂzfeéakieﬁ'5\Q\

END OF PAPER
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Sticky Note

No source of inaccuracy given.
Validity of conclusion with correct reasoning not given.
Level 2: 3 marks
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Task D: Evaluation

5]

Evaluate:

* your method;
* the quality of 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

© WJEC CBAG Ltd. (1410U50-1A) -
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only
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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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Generic Mark Scheme

ACTIVITY 1 TASK D: EVALUATION

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.

© WJEC CBAC Ltd.






Activity 1. Task D Evaluation

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.

Candidates should consider:

Suitability of the method to compare the burn time per gram for each packaging material. - Comment about whether (or not) the method
actually measures the burn time /g; comment about the ability of the procedure to measure differences between the burn time /g for each
different material; relevant comment about using the mass (or not).

Sources of inaccuracy in the method. - Inaccuracies may include: starting and stopping the stopwatch (reaction times and/or deciding when the
material is alight and when the flame has gone out); using materials with very different masses/dimensions; measuring instrument
precisions/offsets.

Ways to improve the method. — any sensible suggestions to the method or equipment e.g. increase number of repeats.
Repeatability of results. — Candidates should make a comment on whether the results are repeatable or not; explanation of comment.
Comment on the suitability of the experiment to answer the question “‘Which material would be best for the packaging?’. — Candidates should

make a comment on whether the experiment is able to answer the question or not; explanation of the comment e.g. too few repeats so doesn't
answer question.

Comments may be in extended prose.

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

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

© WJEC CBAC Ltd. 10
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Task D: Evaluation [5]
Evaluate:

e your method;

* the quality of data collected;

e the validity of your conclusion.

Suggest how you could improve your method.

END OF PAPER
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2
Task A: Analysis * 0]
Table 1 from the resource folder is shown below.
Resistance measured (Q)
Light intensity (units) :
Trial 1 Trial 2 Trial 3 Trial 4 Mean
20 995 990 1010 1005 1000
40 707 694 701 698 700
60 540 505 495 500 500
80. 402 405 395 398 400
100 349 351 352 348 BHES
(@ (i) Complete the table.
(i) Circle the anomalous result.

(b) BeeBo have tested 4 diffélz'ér'i't‘"fypes of LDR (including OptoT4). The variation in resistance| |

against light intensity for each LDR is shown in Graph 1 of the resource folder.

() Use information from ‘Graph'1, and values from Table 1, to identify which of the
lines A, B, C or:D is'the OptoT4 LDR. .

During the daythelowestllght inténsity that occurred was 10 units. Use the graph
to identify the maximun resistance of the OptoT4 LDR at 10 units.

(ii)

(c) Graphi 2 shiows the clrren against voltage of the OptoT4 LDR at a light intensity of 50| .

i how thé Vé'lt’ag“"ac‘r‘oss: the OptoT4 LDR varies with the current flowing
through it:, -+ i LN "

Use t'h.e'"e:ddé'_tib
o it X résistance

to calcu}'ate?t-h"'é' 'feSIStance'Qf the Optor4 LDRat this light intensity.

Resistance = (aoo

© WJEC CBAC Ltd.
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(d)

(e)

The OptoX500 is a specialist LDR designed for use in low light applications such as
search and rescue cameras. The OptoX500 LDR has a resistance of 20000 when

the light intensity is 40 units. Use Graph 1 to determine the range of resistances of
the OptoX500 LDR.

650 ZccG
Range: . @& ...Q to A=y Q

(i) On the copy of the Graph 2 below, sketch the line that you would expect to see for
the OptoX500 LDR at a lower light intensity.

A

0.012

0.010 /=

0.008 Fo=——

<4 :
R
g -: : ‘. s
0.004 4———— ;'___ T
0.002 =————>1— :

0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Voltage (V)
(i) Explain your answer.
ol Ao SR e R 10 VSl R ﬁrfaﬁer ....... (ESTISENE. . Rl
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Sticky Note

Anomaly not identified.
Resistance calculated incorrectly.
Explanation of answer not valid.
Level 2: 5 marks










Task A: Analysis * 0]

Table 1 from the resource folder is shown below.

Resistance measured (Q)
Light intensity (units) :

Trial 1 Trial 2 Trial 3 Trial 4 Mean
20 995 990 1010 1005 1000
40 707 694 701 698 700
60 540 505 495 500 500
80. 402 405 395 398 400
100 349 351 362 348 BES

(3 () Complete the table.

(i) Circle the anomalous result.

(b) BeeBo have tested 4 diffélz'ér'i't‘"fypes of LDR (including OptoT4). The variation in resistance | |

against light intensity for each LDR is shown in Graph 1 of the resource folder.

() Use information from ‘Graph'1, and values from Table 1, to identify which of the
lines A, B, C or:D is'the OptoT4 LDR. .

(i) During the daythelowestllght intensity that occurred was 10 units. Use the graph
to identify the maximun resistance of the OptoT4 LDR at 10 units.

(¢) Graphi 2 shiows the curren against voltage of the OptoT4 LDR at a light intensity of 50| .

j how LG Vé'lt‘ag“"ac’r‘oss; the OptoT4 LDR varies with the current flowing

Use the equatio
i olta fX résistance

to calculate the resistance of the OptoT4 LDR at this light intensity.

Resistance = EQQ

© WJEC CBAG Ltd. (3440UC0-1E)
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(d)

(e)

The OptoX500 is a specialist LDR designed for use in low light applications such as
search and rescue cameras. The OptoX500 LDR has a resistance of 20000 when

the light intensity is 40 units. Use Graph 1 to determine the range of resistances of
the OptoX500 LDR.

@

Current (A)

Voltage (V)
(i) Explain your answer.
O IO~ o8 s L o SO 7~ LK - [ ﬁi’faﬁexf ....... (ESTISENE. . Rl

Range: . @& ...Q to A=y Q

656 2ccs

On the copy of the Graph 2 below, sketch the line that you would expect to see for
the OptoX500 LDR at a lower light intensity.

A

0.012

0.010 /=

0.008 F——

0.006 - T
0.004 F—=tim——
0.0024"—= /’ :

0 0.50 1.00 1.50 2.00 2,50 3.00 3.50 4.00 4.50 5.00
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Examiner
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Task A: Analysis oj| ™
Table 1 from the resource folder ISShOWﬂ below.
T s Resistance measured ()
Light intensity (units)-:: ——
o imeeeties | Al Trial 2 Trial 3 Trial 4 Mean
o 203’ e 995 990 1010 1005 1000
LA 707 694 701 698 700
-
- 60 . 540 505 495 500 500
1780 402 405 395 398 400
7100 349 351 352 348 2350

(a () Complete the table. 4
(i) Circle the anomalous result.”
(b) BeeBo have tested 4 different types of LDR (including OptoT4). The variation in resistance
against light intensity for each LDR is shown in Graph 1 of the resource folder.

(i) Use information from Graph 1, and values from Table 1, to identify which of the
lines A, B, C or D is the OptoT4 LDR.

(i) During the day the lowest light intensity that occurred was 10 units. Use the graph
to identify the maximum resistance of the OptoT4 LDR at 10 units.

3000 o

Maximum resistance =

(c) Graph 2 shows the current against voltage of the OptoT4 LDR at a light intensity of 50
units. It shows how the voltage across the OptoT4 LDR varies with the current flowing
through it. '
Use the equation:

voltage = current X resistance

to calculate /t resistance of the OptoT4 LDR at this light intensity.

Resistance = b,

"WJEC CBAC Ltd. (3440UC0-1E)
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Examiner

I
(d) The OptoX500 is a specialist LDR designed for use in low light applications such-as ki
search and rescue cameras. The OptoX500 LDR has a resistance of 20000 when

the light intensity is 40 units. Use Graph 1 to determine the rarige of resistances of
the OptoX500 LDR.

Range : IEOQ Q to %OOO Q 3 )0

(¢) (i) Onthe copy of the Graph 2 below, sketch the line that you would expect to see for]
the OptoX500 LDR at a lower light intensity. ' 1

Jooo — l6CO = Qq_ﬁf;@‘ ‘
A ,

- R

1511 8 e

< ;
5
0.004 1=
0.002 == | =
e T H : =
!

0 0.50 1.00 1.50 2.00 2.50 3.00 3.;50 4.00 4.50 5.06
Voltage (V)

(i)  Explain your answer.
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Sticky Note

Maximum resistance not identified correctly.
Incorrect range given.
Graph 2 incorrect.
Explanation not valid.
Level 2: 6 marks
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Task A: Analysis EE 1% - [10]

Table 1 from the resource folder ISShOWﬂ below.

TR 5 g Resistance measured (Q)
Light intensity (units)-:: —

e N L Trial 2 Trial 3 Trial 4 Mean

o 20‘; N 995 990 1010 1005 1000

LA 707 694 701 698 700

-

- 60 . 540 505 495 500 500

1780 402 405 395 398 400
7100 349 351 352 348 350

(a () Complete the table. &
(i) Circle the anomalous result.{"
(b) BeeBo have tested 4 different types of LDR (including OptoT4). The variation in resistance
against light intensity for each LDR is shown in Graph 1 of the resource folder.

(i) Use information from Graph 1, and values from Table 1, to identify which of the
lines A, B, C or D is the OptoT4 LDR.

(i) During the day the lowest light intensity that occurred was 10 units. Use the graph
to identify the maximum resistance of the OptoT4 LDR at 10 units.

3000 o

Maximum resistance =

(c) Graph 2 shows the current against voltage of the OptoT4 LDR at a light intensity of 50
units. It shows how the voltage across the OptoT4 LDR varies with the current flowing
through it. '
Use the equation:

voltage = current X resistance

to calculate /t resistance of the OptoT4 LDR at this light intensity.

Resistance = b,

"WJEC CBAC Ltd. (3440UC0-1E)
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I
(d) The OptoX500 is a specialist LDR designed for use in low light applications such-as ko
search and rescue cameras. The OptoX500 LDR has a resistance of 2000Q when

the light intensity is 40 units. Use Graph 1 to determine the range of resistances of
the OptoX500 LDR.

Range : IEOO Q to %OOO Q

€ () On the copy of the Graph 2 below, sketch the line that you would expect to see for|
the OptoX500 LDR at a lower light intensity. ; ;

Jooo — 6CO = Qq-f)Ci ‘
; ,

bl e

0.008 ———

< ;
5
0.004 15—
0.002 == | =
i S ; ; —
ol

0 050 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.06
Voltage (V)

(i) Explain your answer.
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Examiner
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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Evaluate the suitability of the method to collect the data for the OptoT4 LDR and suggest ways to ‘

improve the method.
mrc—s%gsm@ceabcmo{&»owqporﬁe«rw%aeﬁ

The method was carried out on a cloudy, overcast day at low light intensities. Explain why this set of
results would not be suitable to judge if the OptoT4 LDR could be used in the toy phone.

/!Flou,[/jh{znwﬂﬂﬁy/-C(:ﬁas@jmoaOﬁﬁceOp!ﬁTC/
A SOl o ROl AL S RO HO v fRASS Bl
/nqcum/en?rygofo@emHezcans’rﬂe/rplft‘»nm{pmr ..................... _

END OF PAPER
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Task B: Evaluation - [5'].;
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Sticky Note

No creditworthy responses.
0 marks










Evaluate the suitability of the method to collect the data for the OptoT4 LDR and suggest ways to ‘

improve the method.
mrcseﬁgsmbcaabcma{&»owqporﬁe{rw%aeﬁ

The method was carried out on a cloudy, overcast day at low light intensities. Explain why this set of
results would not be suitable to judge if the OptoT4 LDR could be used in the toy phone.

f’/’jobu[/jhfllfllzeﬂﬂﬁyF%i“ﬁ?f&lm%Oﬁﬁ%chjﬁrﬁ/
S OLAL o SRR BB N o R pO,Q»V"O[lO/PQSS’/bI}—

mc{cuméerwfygofwemHﬁ,cons’c:sl@rpfft‘mm/pmr ..................... _

END OF PAPER
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Task B: Evaluation

‘Evaluate the suitability of the method to collect the data for the OptoT4 LLDR and suggest ways to
improve the method.

Lobelpvs... methed. . fov ke ..
quo T L—DR ; S sug1-,o\n..\.‘..\g.x.g.._.._.........,.b....e..cm.&s.f

Ehesg bS8, czz.Loqo\ € O\]o WV

C}LQCL\Q,. % CLONE . AnLeRSt j )Q
qhmes§owec XA See S

nef?cfmﬁt-oxb\e,mT’V\QLV\OOLuSUEeru.LOxbR
hO‘-fk%(it“oCO\\QCth/(Cbé&Q?) ke L_Uj
have o Clears A nSELRS IS O QAL O«j YO0 )C

m\feu& C‘OW\QL Y TR 20 11 o151 BN Y SR >O
b CL@;an)\t OugL.LS ‘MO S G W\no{(ow

¢ ‘ -
Bt OO S SO0 O Ll/@ e
-.V\h S " There .3 ot o @R ST N mp
' \3 the NG T LS oanenbae

The method was carried out on a cloudy, overcast day at low light intensities. Explain why this set of
results would not be suitable to judge if the OptoT4 LDR could be used in the toy phone.

JZL, UoOAACh. ek e Siatonbie L hec ouas k...,

Lhose 0ok &estec/L(:\»&\«ah\ hi
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J@ 0~§

END OF PAPER
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Sticky Note

One explanation suggested.
Level 1: 1 mark










Examiner
only
)

Task B: Evaluation

Evaluate the suitability of the method to collect the data for the OptoT4 LDR and suggest ways to
improve the method.

Lobelpvs... methed. .. fowr ke ..
quo T L—DR ; B 5‘-*8l;C\n..\.'..b.l..?..................b..g..m.&ﬁ..f

(cke,j DG czz.Lck\ole Ve X1
) L9 v adso

\)[\L,Q.V‘\S\ [

thmes§owec XN S@e o u

| ref?cfcgﬁboxb\e,mMQLKOOLuSUEY‘j&u,LOKbR
hou$Q¢OCC)\1egto(Cbé&as . L_uj
have o Clears A nSELRS TS O QAL O\j LA 00

tz&\fOuL C‘QW\QL Y TR 20 211 o151 BN Y SR
b cL@w\cj)\L OuuuS ‘MO S G wno((ow

C ‘ .
R S NEN - Yo oY I = S QP% g L0
.| ’ﬂ,gpe @L I TN G C o \mpf
Nk B kr\:) £le V\‘(\SGEV\Q(W VS S oanven e
The method was carried out on a cloudy, overcast day at low light intensities. Explain why this set of
results would not be suitable to judge if the OptoT4 LDR could be used in the toy phone.
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\\cuuc__ DOk &estec/L(f«\»ﬁ_ e 3\(\ Qht

1n£_er\,‘a\ue‘$mﬁ> \C’G%S\\a C I, &, OIS O, ot~ S

J@ 0~S

END OF PAPER
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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.










- S Qerdt ~

8 L | wot danS

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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The electrical characteristics of LDRs

Background

BeeBo FunFones Ltd is a toy company that designs toy mobile phones for nursery children. The toy
phones have a working camera. The camera has an automatic light sensor to adjust the brightness
of the image. The light sensor uses a light dependent resistor (LDR) which changes resistance
depending on the light intensity. LDRs have a high resistance in the dark, and a low resistance in
bright light. LDRs are used in many different devices, which require sensing light intensity, such as
cameras, smartphones, tablets and automatic lights.

In this assessment you will be given some information about the OptoT4 LDR that has been chosen
for the phone. You have to decide if it is suitable.

The OptoT4 LDR is made by OptoElectronix Ltd.

A student tested this component on a cloudy, overcast day at low light intensities. The light intensities
were measured using a digital lux meter as shown in Figure 1.

Figure 1 — A digital lux meter

© WJEC CBAC Ltd. (3440UCO0-1F)





Apparatus

The following apparatus was used to collect the data:
» digital multimeter, set to measure resistance
connecting wires
crocodile clips
LDR (OptoT4)
digital lux meter
access to an external window

Method to measure the resistance of the OptoT4 LDR at different light intensities:

1. Connect up the circuit as shown in the circuit diagram below:

2. Place the circuit in the window of the laboratory next to a digital lux meter.

3. Observe the digital lux meter as the light intensity changes during the day and record the
resistance of the OptoT4 LDR at light intensities of 20, 40, 60, 80 and 100 units.

4. Repeat the resistance measurements during the day until four values of resistance are recorded
for each value of light intensity.

© WJEC CBAC Ltd. (3440UC0-1F) Turn over.
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Table 1 shows the results of the student’s experiment showing the resistance of the OptoT4 LDR for
different light intensities measured during the day. It took 6 hours for all the required light intensities
to occur enabling measurements to be taken.

Table 1
Resistance measured (Q)
Light intensity (units)

Trial 1 Trial 2 Trial 3 Trial 4
20 995 990 1010 1005
40 707 694 701 698
60 540 505 495 500
80 402 405 395 398
100 349 351 352 348

Graph 1 shows the variation of resistance against light intensity for 4 different LDRs A, B, C and D.

Graph 1

A
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o
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/
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[
|
|

0 20 40 60 80 100 120
Light intensity (lux)
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Optoelectronix Ltd produce a datasheet about the OptoT4 LDR. Graph 2 shows the current-voltage
graph for this LDR.

Graph 2
A

0.012

0.010
__0.008
<
S 0.006 N
5 '/‘
O  0.004

0.002 ped

0 =
0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Voltage (V)
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Generic Mark Scheme

ACTIVITY 2 TASK A: ANALYSIS

Level 1

Level 2

Level 3

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.

Analysis of Data

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.

(@)

(i)

350

(ii)

Light Intensity 60 units, 540 Q

(b)

@0

C

(ii)

2000 ©

(©)

Pick pair of points on graph, or calculate the gradient, e.g. V=4.50 V, | = 0.0096 A, so R =4.50/0.0096 = 468.75 Q (Correct
calculation for any pair of points or gradient)

(d)

7800- 8000 Q to 700+50 Q OR 700£50 Q to 7800- 8000 Q

(e)

@

Any straight line, starting at the origin, above the line shown.

(ii)

At lower light intensity, resistance will be higher, so gradient of line will be less/lower — or argument based on picking value of V
and stating that value of | will be lower than line shown.

Level 3 — Candidates address the majority of the points in the generic mark scheme in detalil.

Level 2 — Candidates address the majority of 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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Generic Mark Scheme

ACTIVITY 2 TASK B: EVALUATION

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

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.

Candidates should:

Comment on the suitability of the method to collect the data for LDR OptoT4 — the method is very inefficient; have to wait for the light intensity
to change; this won’t be very repeatable; will take a long time; data only taken a lower light levels due to dull, cloudy day.

Suggest ways to improve the procedure method. — use a controllable light source, not the Sun; perform experiment over a wider range of light
intensities.

The method was carried out on a cloudy, overcast day. Explain why this set of results would not be suitable to judge if the LDR OptoT4 could
be used in the toy phone. — the toy phone will be used over a much wider range of light intensities, and the experiment results only apply over a
limited range of lower light intensities; do not know (from these results) how the LDR behaves at high light intensities.

Comments may be in extended prose.

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