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Task A: Planning

Plan a suitable method that will allow you to compare the resistance of two different LDRs (marked
A and B) over a range of light intensities.

. The light intensity will be varied by changing the voltage supplied to a raybox lamp. The LDR can be

held in place, over the front of a raybox; using a rubber band.

' You should test a minimum of four different light intensities on LDR A and LDR B.

" You should test each LDR twice at each light intensity.

What equipment/materials will be available to you?

2 x 0-6V battery pack

2 x different LDRs (marked A and B)
1 X rubber band

1 X raybox

1 x 0-12V d.c. power supply
2 X connecting wires

2 x crocodile clips

1 x digital ohmmeter

1 x 30cm ruler (£1mm)

1 % variable resistor (rheostat)
1 X switch
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Task A: Planning (171
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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Task A: Planning

Plan a suitable method that will allow you to compare the resistance of two different LDRs (marked
A and B) over a range of light intensities.

The light intensity will be varied by changing the voltage supplied to a raybox lamp. The LDR can be
held in place, over the front of a raybox, using a rubber band.

You should test a minimum of four different light intensities on LDR A and LDR B.
You should test each LDR twice at each light intensity.

What equipment/materials will be available to you?

2 x 0-6V battery pack

2 x different LDRs (marked A and B)
1 X rubber band

1 X raybox

1 X 0-12V d.c. power supply
2 % connecting wires

2 x crocodile clips

1 x digital ohmmeter

1 x 30cm ruler (1 mm)

1 x variable resistor (rheostat)
1 X switch
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Task A: Planning . 171}

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 LDR (OR the voltage of the bulb (or light intensity)

Controlled variables — The same apparatus; same voltage (light intensity) range; same meters; same background light intensity.

Dependent variable — the resistance of the LDR

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. Set up apparatus with one LDR connected to an onmmeter and in front of bulb connected to a power supply unit.
Step 2: Measure and record the resistance of the first LDR in the ambient light.

Step 3: Turn on the psu and select the lowest voltage. Measure and record the resistance of the LDR

Step 4: Change the voltage of the psu and measure and record the resistance of the LDR.

Step 5: Repeat Step 4 for two further voltages across the voltage range of the psu.

Step 6: Repeat Step 1 to 5.

Step 7: Repeat all steps for second LDR.

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

Hazard

Risk

Control Measure

lamp is hot

Burn to skin whilst handling

Do not touch lamp until it has cooled down.

raybox parts are hot

Burn to skin whilst handling

Do not {touch/move} raybox until it has

cooled down

accept any other reasonable hazard with associated risk and control measure.

Treat sharp glassware and trailing leads as neutral

Level 3 — Candidates address the majority 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.
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Task A: Planning

Plan a suitable method that will allow you to compare the resistance of two different LDRs (marked
A and B) over a range of light intensities.

. The light intensity will be varied by changing the voltage supplied to a raybox lamp. The LDR can be

held in place, over the front of a raybox; using a rubber band.

' You should test a minimum of four different light intensities on LDR A and LDR B.

" You should test each LDR twice at each light intensity.

What equipment/materials will be available to you?

2 x 0-6V battery pack

2 x different LDRs (marked A and B)
1 X rubber band

1 X raybox

1 x 0-12V d.c. power supply
2 X connecting wires

2 x crocodile clips

1 x digital ohmmeter

1 x 30cm ruler (£1mm)

1 % variable resistor (rheostat)
1 X switch
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Task A: Planning (7]
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

Control variables not identified.
Measurement of dependent variable not include and method will not work.
Planning: Level 2: 6 marks
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Sticky Note

Risk does not include an action.
Hot bulb missing as Hazard.
Risk Assessment: Level 1: 2 marks










Task A: Planning

Plan a suitable method that will allow you to compare the resistance of two different LDRs (marked
A and B) over a range of light intensities.

The light intensity will be varied by changing the voltage supplied to a raybox lamp. The LDR can be
held in place, over the front of a raybox, using a rubber band.

You should test a minimum of four different light intensities on LDR A and LDR B.
You should test each LDR twice at each light intensity.

What equipment/materials will be available to you?

2 x 0-6V battery pack.

2 x different LDRs (marked A and B)
1 X rubber band

1 X raybox

1 x 0-12V d.c. power supply
2 x connecting wires

2 x crocodile clips

1 x digital ohmmeter

1 x 30cm ruler (1 mm)

1 x variable resistor (rheostat)
1 X switch
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Task A: Planning . 171}

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 identified correctly.
List of equipment given.
A method has been produced.
Appropriate scientific language and spelling, punctuation and grammar have been used.
Planning Level 2: 5 marks
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Carry out a risk assessment for your method.
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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
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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

BeeBo FunFones Ltd is a toy company that designs toy mobile phones for nursery children. The
toy phones will have a working camera. The camera has a light sensor that controls how much
light enters the camera. The light sensor works by using a light dependent resistor (LDR) whose
resistance depends on the light intensity. The most suitable LDR will be one which has a wide range
of resistance.

In this assessment you need to compare how the resistance of two different LDRs (marked A and B)
varies with light intensity. You should suggest which one is the most suitable to use in the toy phone.
Assessment summary

You will need to:

1. Task A: Planning

Plan a method that will allow you to measure the resistance of two different LDRs (marked A
and B) over a range of light intensities.

Include a risk assessment in your plan.

© WJEC CBAC Ltd. (3440UC0-1A)





Task A: Planning

Plan a suitable method that will allow you to compare the resistance of two different LDRs (marked
A and B) over a range of light intensities.

The light intensity will be varied by changing the voltage supplied to a raybox lamp. The LDR can be
held in place, over the front of a raybox, using a rubber band.

You should test a minimum of four different light intensities on LDR A and LDR B.
You should test each LDR twice at each light intensity.

What equipment/materials will be available to you?

2 x 0-6V battery pack

2 x different LDRs (marked A and B)
1 X rubber band

1 X raybox

1 x 0-12V d.c. power supply
2 X connecting wires

2 x crocodile clips

1 x digital ohmmeter

1 x 30cm ruler (1 mm)

1 X variable resistor (rheostat)
1 % switch

3440UCO01A
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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.

Control Measure

Risk

Hazard
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6

Task B: Carry out your method to collect data [13]

Use your method to collect and record data to determine which LDR would be most suitable to use
in the toy mobile phone.

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 LDR would be most suitable to use

in-the toy

mobile phone.

You may record the raw results in the space below.

LDK

v :
vV - 1.63K
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_ 0.1\R
-~ 0.98K
— O.lq
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05"

5V-

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

© WJEC CBAC Ltd. (1410U50-1A)











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 partially 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.

© WJEC CBAC Ltd.






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 — Both LDRs tested; full voltage range used; at least 4 different voltages; repeats similar in magnitude; resistances measured to the
appropriate precision of the ohmmeter.

Level 2 — May not use full voltage range OR only test one or two voltages; may not repeat measurements OR repeats may be very different; may
round measurements to inappropriate significant figures.

Level 1 — May not test both LDRs; may only use one voltage; may not repeat measurements.

Recording —
Level 3 — Candidate devises own table; voltage and resistances clearly recorded for each LDR; appropriate precision used for all measurements; all
units recorded clearly and correctly. Means repeated, calculated correctly.

Level 2 — Candidate devises own table; may not record all the relevant measurements; 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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Task B: Carry out your method to collect data [13]

Use your method to collect and record data to determine which LDR would be most suitable to use
in the toy mobile phone.

You may record the raw results in the space below.

inl
2= 1966 Bl e

(50 =By (35 S|
bu=1-772, bu= 172
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oSV 1109 | sy 252
qu Oabq) U lobo

U | 038 12V | Gl

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

No repeats.
Inconsistent significant figures.
Collecting: Level 2: 5 marks
Recording: Level 3: 6 marks
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Task B: Carry out your method to collect data

Use your method to collect ahd record data to determine which LDR would be most suitable to use

in‘the toy mobile phone.

You may record the raw results in the space below.

ffﬁ&}éﬁ

jRsas

F -
0
i

o -

I\ -

12—

BV~
b V-
FY-
QY-

| | -
'f')v*
nw Vo

i
|2
¢

.U
[. 2%
|23
0.92
0. 69
0-5%
G -4
— O

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

No units included.
Level 3: 12 marks
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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
BeeBo FunFones Ltd is a toy company that designs toy mobile phones for nursery children. The
toy phones will have a working camera. The camera has a light sensor that controls how much
light enters the camera. The light sensor works by using a light dependent resistor (LDR) whose
resistance depends on the light intensity. The most suitable LDR will be one which has a wide range
of resistance.

In this assessment you need to compare how the resistance of two different LDRs (marked A and B)
varies with light intensity. You should suggest which one is the most suitable to use in the toy phone.

Assessment summary

You will need to:

2. Task B: Collect and record data

Use your method to collect and record data to measure the resistance of two different LDRs
(marked A and B) over a range of light intensities.

© WJEC CBAC Ltd. (3440UC0-1A)





Examiner
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Task B: Carry out your method to collect data [13] o

Use your method to collect and record data to determine which LDR would be most suitable to use
in the toy mobile phone.

You may record the raw results in the space below.

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

© WJEC CBAC Ltd. (3440UC0-1A)
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Analysis

Task C

Use your data to plot a graph for LDR A and LDR B on the grid below.

(3440UCO0-1A)

© WJEC CBAC Ltd.
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Comment on which LDR is most suitable to use in the toy phone. Explain your answer.

m S . Qe 40, u~e CONALSION

The LDR in the toy phone will need to switch on a flash at a light intensity equivalent to a voltage of
3V. Use your graphs to determine the resistance of each LDR at this voltage.

6: ............. I S — —

© WJEC CBAC Ltd, (3440UC0-1A) Turn over.
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[10]

Analysis

Task C

Use your data to plot a graph for LDR A and LDR B on the grid below.

2

A

8 (3440UC0-1A)
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Comment on which LDR is most suitable to use in the toy phone. Explain your answer,

nmy opision. LDR.B s mask idesh Go ne. 0y ko
Phent. becsunel Yok,

.................................... ST TP P A
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The LDR in the toy phone will need to switch on a flash at a light intensity equivalent to a volfage of
3V. Use your graphs to determine the resistance of each LDR at this voltage,

sesren s BRI e L e G T T O L e T S i ST e o S NS It R 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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Generic Mark Scheme

ACTIVITY 1 TASK C: ANALYSIS

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.






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.

Analysis should include

¢ Mean values calculated correctly (this may be done in previous section).

e Graph plotted for both LDRs.

e Resistance v voltages plotted; appropriate linear scales used; points plotted correctly; best fit lines drawn; at least ¥2 graph paper

Comment which LDR would be best for the toy phone — one of the LDRs is stated.

Explanation given could include: biggest resistance range; biggest percentage change in resistance. Higher level answers will include some
form of qualification relating reasons to the intended use.

Resistance of both LDRs at 3 V determined correctly from own data.

Level 3 — The majority of the above completed; qualifications given relating reasons to intended use; other considerations such as size,
response time etc; logical arguments and well structured.

Level 2 — Most of above completed; logical arguments and well structured, with relatively minor errors.

Level 1 — Only some of above completed; limited analysis of data; ‘best’ LDR 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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[1 0] Exzr:li;er

Task C: Analysis
Use your data to plot g”graph for LDR A and LDR B on the grid below.

© WJEC CBAC Ltd. (3440UC0-1A)
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'Ex_aminer
’ ~ onl i
Comment on which LDR is most suitable to use in the toy phone. Explain your answer: ' - !

m S | Qe 40, u~e CONALSION

The LDR in the toy phone will need to switch on a flash at a light intensity equivalent to a voltage of |
3V. Use your graphs to determine the resistance of each LDR at this voltage. :

[ SRR G

© WJEC CBAC Ltd, (3440UC0-1A) Turn over.




Sticky Note

A graph has been plotted.
Level 1: 1 mark
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[10]

Analysis

Task C

Use your data to plot a graph for LDR A and LDR B on the grid below.

12

A

i

famm=sk

8 (3440UC0-1A)
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Comment on which LDR is most suitable to use in the toy phone. Explain your answer,

oy opision. DR B s tatk idesh Gos use. nyne ko
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e T L P O U

The LDR in the toy phone will need to switch on a flash at a light intensity equivalent to a volfage of
3V. Use your graphs to determine the resistance of each LDR at this voltage.

verres apos B e TV e (00 o L Py N GRS PO S
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Sticky Note

A graph has been drawn.
Axes have been labeled with units (ecf).
Best fit line drawn.
Level 1: 3 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§

© WJEC CBAC Ltd, (1410U50-1A) Turn over.
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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

BeeBo FunFones Ltd is a toy company that designs toy mobile phones for nursery children. The
toy phones will have a working camera. The camera has a light sensor that controls how much
light enters the camera. The light sensor works by using a light dependent resistor (LDR) whose
resistance depends on the light intensity. The most suitable LDR will be one which has a wide range
of resistance.

In this assessment you need to compare how the resistance of two different LDRs (marked A and B)
varies with light intensity. You should suggest which one is the most suitable to use in the toy phone.

Assessment summary

You will need to:
3. Task C: Analysis

Use your data to compare the resistance of two different LDRs (marked A and B) over a range
of light intensities, and suggest which one would be the most suitable to use in the toy phone.

© WJEC CBAC Ltd. (3440UC0-1A)





[1 0] Ex3m;ner

Task C: Analysis

Use your data to plot a graph for LDR A and LDR B on the grid below.

© WJEC CBAC Ltd. (3440UC0-1A)
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Comment on which LDR is most suitable to use in the toy phone. Explain your answer. o

The LDR in the toy phone will need to switch on a flash at a light intensity equivalent to a voltage of
3V. Use your graphs to determine the resistance of each LDR at this voltage.

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










Task A: Analysis

Use the map, information table and charts for this stream sample.

[10]

(@) (i) Use the information table in the resource folder to identify the invertebrates in the table
below.
Number of individuals
Picture of invertebrate Species name
Sample | Sample | Sample | Sample
point 1 point 2 point 3 point 4
A | IRV | 17 19 0 0
B | —reom @B B | 22 81 0 0
C (@L@ A WB\ ......................... 4 3 0 12
D | 33@IESXLTET | 7 8 0 15
E | oIS ~pnermes | e 0 0 25 14
F INO~— | 0 0 31 12

(ii)

Circle the result on the table above that does not agree with the data plotted in Chart 1.

© WJEC CBAC Ltd.

(3440UC0-1B)
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Examiner
|
(b) Use the Map from the resource folder and the table opposite, to suggest where the pollution has o

come from. Explain your answer.

(c) Use Chart 2 to compare the variation in numbers of each invertebrate between May and
September.

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










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

© WJEC CBAC Ltd.
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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

© WJEC CBAC Ltd.
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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

© WJEC CBAC Ltd.

(1410U50-1A)

(1]
e

Examiner
only











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 given in the resource folder.

Include in your answer:

* the suitability of the method to compare the number of invertebrates at each sampling point;

e suggestions of ways to improve the method;
* the suitability of the method to identify the exact source of pollution.

END OF PAPER

© WJEC CBAC Ltd. (3440UC0-1B)













Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.
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Task D: Evaluation

[5]

Evaluate:

» your method,
o the quality of data collected;
« the validity of your conclusion.

Suggest how you could improve your method.

iFee\iddmbu&Mhaﬁ&DdOE}emm

ob ek o i.okiel Nck.

_’l?)\%mecm% L. WQ% Unoddﬂ w{bmmm\\jme

(<N

97 m\?

(k NCE.. (brrect LAJO\@ .. ﬁ\bh
8&&@0&”

END OF PAPER
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Sticky Note

No creditworthy responses.
0 marks
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practice during the examination.
B Defnyddiwch inc glas neu ddu neu ysgrifbin pelbwynt.
B Ysgrifennwch y wybodaeth sydd ei hangen yn y lleoedd gwag uchod.
B Defnyddiwch ddwy ochr y papur.
®  Ysgrifennweh rif y cwestiwn ar yr ymyl chwith.
B Tynnwch linell & phren mesur ar draws y dudalen ar 6/ pob ateb.
B Gwnewch eich holl waith bras yn y llyfr ateb hwn a chroesi allan unrhyw
waith nad ydych am iddo gael ei farcio. Peidiwch & thorri allan unrhyw ran
_ o’r llyfr hwn. Rhaid rhoi pob darn o waith i mewn. ——
W Ysgrifennweh rifau’r cwestiynau rydych yn eu hateb yn y drefn yr atebwyd Cyf;,,iwm

hwy yn y golofn ar y chwith yn y blychau gyferbyn.

® Os byddwch yn defnyddio mwy nag un Llyfr Ateb, ysgrifennwch Llyfr 1,
Llyfr 2, ayb, yn y gornel chwith ar ben y dudalen flaen. Dylid gosod Llyfr 2,
Llyfr 3, ayb y tu mewn i Lyfr 1.

B  Niroddir tystysgrif i ymgeisydd a geir yn ymddwyn yn annheg yn ystod yr
arholiad.
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Task D: Evaluation [5]
Evaluate:

» your method,

e the quality of data collected;

« the validity of your conclusion.

Suggest how you could improve your method.

| el L did ok wedes
foYRNAY= -t et W ol i
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 Task D: Evaluation
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[3]
Evaluate:

« your method;

« the quality of data collected;

o the validity of your conclusion.

Suggest how you could improve your method.
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Sticky Note

No creditworthy responses.
0 marks
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~Task D: Evaluation (5]
Evaluate:
« your method;

« the quality of data collected;
o the validity of your conclusion.
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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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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
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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 resistances of two LDRs. — Comment about whether (or not) the method actually produces different results
(or not) for both LDRs; comment about the limited light intensity range.

Inaccuracy in the method. - Inaccuracies may include: moving the LDR on the raybox; changes in ambient light level; measuring instrument
precisions/offsets/changing range.

Improvements. — any sensible suggestions to the method or equipment. E.g. light shielding, related to the inaccuracies highlighted.
Repeatability of your results. — Candidates should make a comment on whether the results are repeatable or not; explanation of comment.
Candidates should make a comment on whether the experiment is able to answer the question or not; explanation of the comment.

Comments may be in extended prose.

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. 10
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Background

BeeBo FunFones Ltd is a toy company that designs toy mobile phones for nursery children. The
toy phones will have a working camera. The camera has a light sensor that controls how much
light enters the camera. The light sensor works by using a light dependent resistor (LDR) whose
resistance depends on the light intensity. The most suitable LDR will be one which has a wide range

of resistance.

In this assessment you need to compare how the resistance of two different LDRs (marked A and B)
varies with light intensity. You should suggest which one is the most suitable to use in the toy phone.

Assessment summary

You will need to:

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. (3440UC0-1A)
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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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Task A: Analysis

Use the map, information table and charts for this stream sample.

@

Use the inforim

below.

[10]

éfibﬁ table in the resource folder to identify the invertebrates in the table

Picture of invéftésféfe

Species name

Number of individuals

Sample | Sample | Sample | Sample
point 1 point2 | point3 | point 4
A 17 19 0 0
B 5-5 LU A 22 @ 0 0
c OEEI.. 4 3 0 12
‘D --‘1{5 E=X X WK}\ 7 8 0 15
L Rymp
E s o 0 25 14
E % :ﬁ W\fdﬁE ............ 0 0 3 12
. loan

Examiner
only

(ii)

Gircle the result on the table above that does not agree with the data plotted in Chart 1.

© WIJEC CBAC Ltd.

(3440UC0-1B)
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(b) Use the Map from the resource folder and the table opposite, to suggest where the pollutien has |-
come from. Explain your answer.

Quad.....10d
%r‘etiecfco‘igf\

o LaodeC.. ard@wmi Cord. mal’(:butear@on ........ g:@l.l‘mc/

Cmd m;dgc Con,o. ..... WO, L. DumBers. diote....

(c) Use Chart 2 to compare the variation in numbers of each invertebrate between May and.

September.

. CONLORD.OL h‘g‘y) ..... Omwﬂt ..... i \:)ﬂSHELmﬁY\ .............. B

© WJEC GBAC Ltd. (3440UC0-1B) Turn over.
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Sticky Note

Site of pollution not identified and incorrect reasons.
Level 2: 7 marks










Task A:

Analysis

Use the map, information table and charts for this stream sample.

@

Use the inforim

below.

[10]

éfibﬁ table in the resource folder to identify the invertebrates in the table

Picture of invéftésféfe

Species name

Number of individuals

Examiner
only

R Sample | Sample | Sample | Sample

ah point1 | point2 | point3 | point4
A - | VILEEY..... 17 19 0 0
B  :~.; ML, o 22 @ 0 0
c O 4 3 0 12
b .;@ﬁ = L &O@ﬂl’\ﬂ\?\ 7 8 0 15

L Rymp

E SHawo| o 0 25 14
E % Oﬁ 0 0 31 12

(ii)

Gircle the result on the table above that does not agree with the data plotted in Chart 1.

© WJEC CBAC Ltd.
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(b) Use the Map from the resource folder and the table opposite, to suggest where the pollutibn has |-
come from. Explain your answer.

@lnel mldgc oo 0. Losge. O

.......... @-ﬂ?(‘,miwt@n :

RGP L. Lox@cmumearsmamée .......
(;:r.@rumef“ard a2 Con. Uﬂal’Cbute...a.rgaﬁ{a...mli%m

Examiner
only

4

)

(c) Use Chart 2 to compare the variation in numbers of each invertebrate between May and.

September.

© WJEC GBAC Ltd. (3440UC0-1B) Turn over.











Ex'jqer

Task A: Analysis [10]
Use the map, information table and charts for this stream sample.

(a () Use the information table in the resource folder to identify the invertebrates in the table
below.

Number of individuals

. Picture of invertebrate Species name
Sample | Sample | Sample | Sample

point 1 point 2 point 3 point 4

A' Sil%?ffgll 17 19 0 0
B 22 0 0
e 4 3 0 12

D M==n 'D\‘agimél\g ”M 7 8 0 15

‘E Berixtlenonm... 0 0 25 14

F R ﬁ Midag g 0 0 31 12

(i)~ Circle the result on the table above that does not agree witﬁ the data plotted in Chart

© WJEC CBAC Ltd. (3440UC0-1B)
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(b) Use the Map from the resource folder and the table opposite, to suggest where the pollution has
come from. Explain your answer.

(c) Use Chart 2 to compare the variation in numbers of each invertebrate between May and]
September.

(mnmwroema@\y\w%bW\ﬁmm&w@ |

-Ouimel itondht opffoacn., oWt abel Seoten e, L 19 o

...... crdl Yok Stonthly Mg, Mty SONE, 0

Ant Daraceies WP Come. ot eciiont. ot e othel |

...... 1l Hﬂbm)égaﬁﬂbmph
...... 0(‘olsr%éjarpmr

............................................................................................................................................................

Examiner
only
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Sticky Note

All answers correct.
Level 3: 10 marks










Ex'jqer

.Task A: Analysis [10]
Use the map, information table and charts for this stream sample.

(@ () Use the information table in the resource folder to identify the invertebrates in the table

below.
Number of individuals
. Picture of invertebrate Species name
Sample | Sample | Sample | Sample
point 1 point 2 point 3 point 4
A Skonef ... 17 19 0 0
; “5'“%
B 22 0 0
: Crontély lofuar
c 4 3 0 12
23N Dragonéiy N7y,
D =34 5 7 8 0 15
‘E 0 0 25 14
F 0 0 31 12

(i) Circle the result on the table above that does not agree witﬁ the data plotted in Chart

© WJEC CBAC Ltd. (3440UC0-1B)
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(b) Use the Map from the resource folder and the table opposite, to suggest where the pollution has
come from. Explain your answer.

(c) Use Chart 2 to compare the variation in numbers of each invertebrate between May and]
September.

{MﬂMbefoﬁMm&Q\&\(\&MﬁbW\ﬁma@%e% |

-Ouaimel itondht opffoacn., oW 0l Seoten e, ILL 19 o

...... cndl Yok Stonthly Mg, (hlats. SONE, 0

Art Lasmciay OMprS.. Come. owt. eotenC. ban e ot |
...... fl Wﬂbmlzéﬁﬂbmphq\mogt%\‘LM‘\’S Wl en. SPuiC

...... 0(‘olzr%65arpmf
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13
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

© WJEC CBAC Ltd. (1410U50-1A)
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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
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A
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¢ Task B: Evaluation
T”'Evaluate the method given in the resource folder.

. Include in your answer:

e the suitability of the method to compare the number of invertebrates at each sampling point;
s  suggestions of ways to improve the method;
«  the suitability of the method to identify the exact source of pollution.

END OF PAPER
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Sticky Note

Candidate has stated that the method is suitable only.
Level 1: 1 mark










¢ Task B: Evaluation
T“'Evaluate the method given in the resource folder.

. Include in your answer:

e the suitability of the method to compare the number of invertebrates at each sampling point;
s  suggestions of ways to improve the method;

«  the suitability of the method to identify the exact source of pollution.

kool Suseicie. metr
(A2, Bbe

;CO} SRVE.... A

END OF PAPER
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Exg Hy
- Task B: Evaluation [5]

'Evalu‘ate the method given in the resource folder.

- -Include in your answer:

Ce  the suitability of the method to compare the number of invertebrates at each sampling point;
-« suggestions of ways to improve the method;

.+ the suitability of the method to identify the exact source of pollution. @ /

bt M etrod ook woh nesd 16 fo acooxe el

M predkl. SEpele. 0. Comen®. Yok, Humbel OF IV 0w8s, ..
hecause...

(e W Lm;img Yo At SOV AR i \oes 3\?0\’5&@(
s on ANLESe. Sorng oF Speie:.
o Impoue... e, WAL, é\ 1oue Q@f o \Lup on k&\’\« MV...
Aok had)R g d).. 2oMI0. V0 Yue.. gw&wc Ms %o‘ﬁc\x /\Q‘
Uou. Aot Co aodr. Xk, SN% 0Nne YWiCL. .. i

wcre/poiw(fcm;mo\emny

.........................................................................................................................................................................................................................................

END OF PAPER
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Sticky Note

A comment is made about the suitability of the method with a valid reason.
Level 1: 1 mark










f Task B: Evaluation

'Evaluate the method given in the resource folder.
~Include in your answer:

Ce  the suitability of the method to compare the number of invertebrates at each sampling point;
-« suggestions of ways to improve the method;

.+ the suitability of the method to identify the exact source of pollution.

bt Metrod ook woh nesd 16 fot acooxe e,
M predkl. Sepele. 0. Comea’. Yok, Hnmbef O IV 0@ks, .
' ..Io&caufuac i s ch;}bl/\f) Vo A i AR ound\oes SP%W
ek o ANLGL Somag oF SRS
'.;.'ﬁ? Impoue.. Yhe. .

Y. Aok Co andr. XA, SOJWL ONEe YWICR. .

wcre/poilmﬂcmmmemny

.........................................................................................................................................................................................................................................

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

Natural Resources Wales are involved in a water quality survey of one of the small streams that feeds
into the River Dee. They are using a survey of invertebrate life in the stream to examine pollution
levels. Some species of invertebrates can tolerate heavily polluted water and others will only live in
clean water. By sampling the invertebrate life along the stream they can judge the level of pollution
and also spot where farmers or local businesses are letting pollution into the stream.

Map

Water\

flow Farm A

Sample
point 2

Industrial
estate C Farm D Sample
Sample point 4
point 1

Sewage works B

Sample —
point 3 Water
flow

The method for sampling a river for invertebrates is given below.

Apparatus list

indicator species information table

plastic or enamel tray (deep enough for water at a depth of 4 cm without spilling)
net

disposable gloves

Method

o g ks~ owbh-=

Identify the locations to be tested

Collect some water in a tray — about 3-4 cm deep.

Collect samples of invertebrates using the net and transfer them to the tray.

Study the organisms in the tray and try and identify the invertebrates using the information table.
Record the number of each invertebrate that has been caught.

After identifying and counting the invertebrates, pour them and the water gently back into the
stream.

Repeat steps 1-6 at the other locations.
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Monitoring the environment using invertebrates — Information table

Amphipod

* Requires well-oxygenated water
* Moderately tolerant of pollution
* Indicates fair water quality

Blackfly Larva

* Found in flowing water
* Pollution tolerant
* Indicates poor water quality

Bristleworm

+ Can tolerate low oxygen levels
* Pollution tolerant

* Indicates poor water quality

* Indicates organic pollution

Caddisfly Larva

* Moderately tolerant of pollution and warm water
* Indicates fair water quality

Cranefly Larva

* Moderately pollution tolerant
* Indicates fair water quality

Damselfly Nymph

* Moderately pollution tolerant
* Indicates fair water quality
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Dragonfly Nymph

* Found in slow moving and still water
* Moderately pollution tolerant
* Indicates fair water quality

Bloodworm

* Pollution tolerant
* Indicates poor water quality

Mayfly Nymph

» Cannot tolerate pollution
* Indicates good water quality and high oxygen
levels

Midge Larva

* Pollution tolerant
* Indicates poor water quality and organic
pollution

Stonefly Nymph

» Cannot tolerate pollution
* Indicates good water quality and high oxygen
levels

Note: Organic pollutants come from domestic sewage.
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Chart 1 below shows the results of the investigation for selected species (A, B, C, D, E and F) at
each sample point along the stream.
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Chart 2 below shows how the number of mayfly nymphs, damselfly nymphs and stonefly nymphs
varies with the time of the year at sample point 1.
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Generic Mark Scheme

ACTIVITY 2 TASK A: ANALYSIS

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.
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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) | A=Stonefly nymph; B = Mayfly nymph; C = Cranefly larva; D = Dragonfly nymph; E = Bristleworm; F = Midge larva
(i) | B, Sample point 2

(b) Anywhere between sample points 2 and 3; could be Sewage works B or Industrial estate C.
(Named) animals that only live in un-polluted water, such as A and B, are found upstream at sample points 1 and 2, but not
downstream at sample points 3 and 4. (Named) animals that are indicators of pollution, such as E and F, are found downstream
of sample points 3 and 4, but not upstream at sample points 1 and 2.
Sewage works B; unpolluted water species live at sample point 2 and upstream, and polluted water species live at sample point 3
and downstream; the Sewage works B is situated between sample points 2 and 3.
(There should be a comment about upstream, unpolluted water animals and downstream, polluted water animals)

(© All species absent from October to April

All species start to appear in May; approx. normal distributions/increase and decrease (owtte);
damselfly nymph numbers peak in Jun;

mayfly nymph and stonefly nymph number peak in August;

no damselfly nymphs found in September;

mayfly nymphs numbers always higher than stonefly nymphs; other correct answer.

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.

12











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.

Comment on the suitability of the method to compare the numbers of invertebrates at each sampling point. — method is valid; the numbers of the
different invertebrates are different at each sampling point; the method identifies non-polluted water indicator species in non-polluted water; and
polluted water species in polluted water; the method does not produce negative results — no non-polluted water species were identified in the
polluted water (and vice-versa).

Suggest ways to improve the method. — sample at points closer together; repeat measurements at each sampling point; spend more time at each
sampling point collecting more individuals; identify other indicator species not included on key; collect water samples and undertake chemical or
microbiological tests on the water samples.

Comment on the suitability of the method to identify the exact source of pollution. — the distance between the sample points is too big to
distinguish between the Sewage works B and the Industrial estate C as the source of the pollution; the pollution incidents could have happened
anywhere between 2 and 3; more sampling would need to be done closer together or immediately downstream of both the Sewage works B and
the Industrial estate C.

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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