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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 '
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(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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roberm

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.
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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.

Comment on the suitability of the method to compare the number of invertebrates at each sampling
point.

END OF PAPER
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Background

Ignitz Ltd is a company that manufactures charcoal for barbeque grills. They have an established
range of barbeque (BBQ) briquettes but they are looking to develop a new range of solid BBQ lighter
tablets.

What you need to do

In this activity you are going to complete a risk assessment for Ignitz Ltd to test and measure the
burn times of their BBQ lighter tablets.

You will need to include the following aspects in the risk assessment:
*  Preparation of standard masses of BBQ lighter tablets

*  Measurement of the burn time of each mass of BBQ lighter tablet

Apparatus list Chemical list
6 X metal dish

1 X electronic balance

X spatula

X scalpel

X cutting tile

x stopwatch

3 X splint

1 x Bunsen burner

1 x heatproof mat

1 X tongs

1 X pair of disposable gloves

* box of solid BBQ lighter tablets (hexane)
[WARNING: hazardous smoky flame]

1
1
1
1

Access to a fume cupboard will be required.
Access to CLEAPSS Student Safety sheet 63: Hydrocarbons (page 4)

© WJEC CBAC Ltd. (3445U40-1H)





Instructions
Stage 1: Preparation of standard masses of the BBQ lighter tablet

Place a metal dish onto an electronic balance.

Record the mass.

Remove a solid BBQ lighter tablet from the box, take off its plastic coating and place it on a
cutting tile.

Carefully cut into small pieces with a scalpel.

Using a spatula, place 59 of tablet onto the dish.

Repeat steps 1-5 twice more.

Repeat steps 1-6 for 10 g of tablet.

Nook wbh=

Stage 2: Measure the burn time of each mass of BBQ lighter tablet
1. Ignite a Bunsen burner.

2. Using the tongs, carefully put one of the prepared metal dishes containing BBQ lighter tablet
pieces onto the heat-proof mat.

BBAQ lighter tablet pieces

3445U401H

03

metal dish

heat-proof mat

Use a splint to ignite the BBQ lighter tablet pieces, starting a stopwatch at the same time.
Stop the stopwatch when the flame goes out.

Record the burn time.

Remove the metal dish and repeat steps 1-5 for all BBQ lighter tablet samples.

o0k w

© WJEC CBAC Ltd. (3445U40-1H) Turn over.





STUDENT SAFETY SHEETS 63
Hydrocarbons (2011)
Substance Hazard Comment

Methane (natural gas): These gases form explosive mixtures with air and oxygen. Mixtures
ethane; & with air between 6% and 12% methane by volume are explosive. Such
propane (Calor gas, camping L2 mixtures may ignite below 650°C.
gas); EXTREMELY |Butane is easily liquefied under pressure (it normally boils at 0°C) and is
butane (lighter fuel) FLAMMABLE | denser than air.
Pentane, hexane, heptane, etc; Hexane and mixtures containing hexane (eg petroleum ether 40-60)
petroleum ethers 40-60 or & are harmful to health by prolonged exposure. For long-term exposure,
60-80; + 4 concentration should not exceed 72mg m=3.
cyclohexane, cyclohexene; HIGHLY Cyclohexene and dimethylbenzene are irritating to eyes, skin, lungs; the
petrol (gasoline) (but see also FLAMMABLE others are mostly harmful if breathed in.
benzene, below):
methylbenzene (toluene):
dimethylbenzene (xylene). x

HARMFUL/

IRRITANT
Benzene Benzene causes cancer. There is a serious danger to health from
and products containing more ,\@, breathing it in or from skin contact over the long term, or from swallowing
than 0.1% benzene o it. Use of benzene or products containing more than 0.1% benzene is

TOXIC banned in all educational laboratories. This includes unleaded petrol,
which contains several % benzene.
HIGHLY
FLAMMABLE

Paraffin (kerosine); Some oils may contain substances which cause cancer. After oil has
diesel fuel; x been used in car engines, some parts may have broken down into more
engine oil hazardous products.

HARMFUL
Naphthalene Harmful if breathed in, swallowed or in contact with skin. Used in

x moth balls. If heated, the concentration of vapour in the air increases
considerably.

HARMFUL
Waxes including paraffin wax; LOW HAZARD | For example, candle wax.
medicinal paraffin (‘liquid
paraffin’), oil for oil baths

Typical control measures to reduce risk

water bath or hot water from a kettle.

Use smallest amount possible; wear eye protection; avoid skin contact; make sure room is well ventilated.

Use fume cupboard or prevent escape of vapour, eg with mineral wool plug in test tube.

Check gas supplies for leaks; store bottled gas in a cool place; use “spirit burners” with care.

Check equipment to put out fires, eg damp cloth, bench mat, fire blanket.

Do not use the highly flammable liquids near naked flames; if heating is necessary, use an electrically-heated

Assessing the risks

. What are the details of the activity to be undertaken? What are the hazards?
. What is the chance of something going wrong?
Eg, Does hydrocarbon need to be heated? Could quantities of the vapour be breathed in?
. How serious would it be if something did go wrong?
. How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn?

Emergency action

. In eye

. Swallowed

. Spilt on skin
or clothing

. Clothing
catches fire

. Other fires

Flood the eye with gently-running tap water for 10 minutes. See a doctor.
Wash out mouth. Give glass of water to drink. Do NOT make victim vomit. See doctor.
Remove contaminated clothing. Wash affected area and clothing with plenty of water.

Smother flames on clothing or skin with fire blanket or other material. Cool any burnt skin with
gently-running tap water for 10 minutes.
Allow fires in sinks, etc to burn out. Fires at top of test tubes, beakers, etc should be smothered

with damp cloth or heat-proof mat.

. Spilt on floor,
bench, etc

Put out all Bunsen burner flames. Wipe up small amounts with cloth. Rinse well. For larger amounts
open windows, cover with mineral absorbent (eg. cat litter), scoop into bucket and add water.

© WJEC CBAC Ltd.
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Examiner

|
Complete the risk assessment. [10] o

Stage 1: Preparation of standard masses of the different BBQ lighter tablets

Control Measure

Risk

Hazard
Scalpel blade is sharp
Hexane BBQ lighter tablet is harmful

© WJEC CBAC Ltd. (3445U40-1H) Turn over.
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|
Stage 2: Measurement of the burn time of each mass of BBQ lighter tablet o

Control Measure

Risk

Hazard
Hexane BBQ lighter tablet is flammable
Apparatus is hot

© WJEC CBAC Ltd. (3445U40-1H)













Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.




















* only
Task D: Evaluation - [Bl

Evaluate the method that you have used.

Comment on the suitability of your method to compare the burn time per gram for each packaging|

material.

O OOCLHEEL AR SRS S Sl AR E MO NG
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Suggest one source of inaccuracy in your method.
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Suggest one way to improve your method.

....€C>..E ......... :

Evaluate the quality of your data/evidence.

Comment on the repeatability of your data.
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for the packaging?’
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Comment on the suitability of the experiment%) answer the question ‘WE/?ch %&% o
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END OF PAPER
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Sticky Note

Comment about valid repeatability suitable only.
Level 1: 1 mark










Task D: Evaluation - JBl

Evaluate the method that you have used.

Comment on the suitability of your method to compare the burn time per gram for each packaging|

material.
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Suggest one source of inaccuracy in your method.
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Suggest one way to improve your method.

....€C>..\.C ......... :

Evaluate the quality of your data/evidence.

Comment on the repeatability of your data.
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for the packaging?’
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Comment on the suitability of the experiment to answer the question ‘WE/?ch %ﬁéﬁ% i
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END OF PAPER
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Task D: Evaluation [5]

Evaluate the method that you have used.

Comment on the suitability of your method to compare the burn time per gram for each packaging {

material.

ALY 008EN0A.... A0S AVLEADLE .. DLCOUNNE.... |
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Suggest one source of inaccuracy in your method.
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Suggest one way to improve your method.
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Evaluate the quality of your data/evidence.

Comment on the repeatability of your data. :
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I €l (L. ,
Commer%lr?the suitability of the experiment to answer the question ‘Which material would be best
for the packaging?’
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END OF PAPER @
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Sticky Note

Only creditable response about suitability of the experiment to answer the question - (i.e. it identifies the 'best')
Level 1: 1 mark
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Task D: Evaluation [3]
Evaluate the method that you have used.

Comment on the suitability of your method to compare the burn time per gram for each packaging {
material. il

- MO o R VORI W W A o oo 8 oS O
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Suggest one source of inaccuracy in your method.
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Suggest one waly to improve your method. i =N
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Evaluate the quality of your data/evidence.

Comment on the repeatability of your data.
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e (L. :
Commer%lr?the suitability of the experiment to answer the question ‘Which material would be best
for the packaging?’
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END OF PAPER
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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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Activity 1 Task D: Evaluation

Generic Mark Scheme

Level 1

Level 2

Level 3

Evaluating

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

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.

Comment on the suitability of your 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 method to measure differences between the burn time /g for
each different material; relevant comment about using the mass (or not).

Suggest any sources of inaccuracy in your 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.

Suggest ways to improve your method. — any sensible suggestions to the method or equipment e.g. increase number of repeats/all the same
shape OWTTE

Comment on the repeatability of your 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.

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. 9
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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:

4. Task D: Evaluation

Evaluate (comment on):

(i) the method you used. Include the changes you could make to the method to improve

your investigation.

(i) the quality of your data.

© WJEC CBAC Ltd. (3445U40-1E-R1)





Task D: Evaluation [5]
Evaluate the method that you have used.

Comment on the suitability of your method to compare the burn time per gram for each packaging
material.

Evaluate the quality of your data/evidence.

Comment on the repeatability of your data.

Comment on the suitability of the experiment to answer the question ‘Which material would be best
for the packaging?’

END OF PAPER
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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 A, B and C in the
table below.

Number of individuals
Picture of invertebrate Species name
£ Sample | Sample | Sample | Sample
point 1 point 2 point 3 point 4
Seonefly
A AVAS LATZA 17 19 0 0
Mowfly
B Ny 22 18 0 0
(@ yav-ra| Y
c ROV SO 4 3 0 12
T ‘ Dragonfl
23 N B3 gontly
D {f“ =20 nymph 7 8 0 15
E Bristleworm 0 0 25 14
F w Midge Larva 0 0 31 12

(b) Describe the change in the numbers of bristlieworms between sample points 1-4.

mQCl/ﬂmngﬂ«gnumwrﬁé‘ ........ L XIStlemes
e shnssn PAUALS. T hONe. . LnCeased |
R NN TS S o I s J €1 WIS @ V1 VY 2 (2 I 2 o 1A R - B @ X A
L AR CROSRA...... A0, 5O Ltk S0 S AL
=Int & - |
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3
Examiner
{c) Pollution has entered the water at some point along the stream. Using the Map from the resource P
folder, tick (V) the box showing where you think the pollution has come from.
Farm A
Sewage Works B v
\
Farm D -
\u

Give a reason for your choice.

e ORS00 SIS RSSO %

(d) (i) Chart 2 in the resource folder shows the variation in the numbers of three different
invertebrates at sample point 1 during each month of the year. During which month were
the greatest number of invertebrates collected?

(i) The distribution of stonefly nymphs and mayfly nymphs shown on Chart 2 is similar.
; Describe how the distribution of damselfly nymphs is different from the distribution of the
other two types of nymph.

TOMBS ELAY..... AGIRS...... IS AR Eim .
he.... . Cer... besSe... k... S088.. R.IGIGRL......
e 0 Y € VAN @ % 1 - < AN € X ¢ N L gexﬁﬁmatu@r

@LC{J’)W ............. () o e e M . E M- LU AL et oG
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Sticky Note

Reason for Sewage works not valid.
Poor answer to d) ii) - descriptions not valid.
Level 2: 7 marks










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 A, B and C in the
table below.

Number of individuals
Picture of invertebrate Species name
& ; Sample | Sample | Sample
point 1 point 2 point 3
Sronefly
A AVAS LATZA 17 19 0
Mowfly
B Ny 22 18 0
(@ yav-ra| Y
C O\ 4 3 0
T ‘ Dragonfl
B b= =X g y
D if= 2 7 5 0
E Bristleworm 0 0 26
F w Midge Larva 0 0 31

(b) Describe the change in the numbers of bristieworms between sample points 1-4.

AR mSen OIS s N . AT e ot
= L RN o R < o Y > B K 7 WIS @ U 471 21 2 o 14 K o B ) L
e e s ot BT LSO ST e e
ent e :
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(c) Pollution has entered the water at some point along the stream. Using the Map from the resource
folder, tick (V) the box showing where you think the pollution has come from.

Farm A

Sewage Works B v

Farm D

Give a reason for your choice.

e CONSE. U 0N SN RS PO

(d) (i) Chart 2 in the resource folder shows the variation in the numbers of three different
invertebrates at sample point 1 during each month of the year. During which month were
the greatest number of invertebrates collected?

(i) The distribution of stonefly nymphs and mayfly nymphs shown on Chart 2 is similar.
‘ Describe how the distribution of damselfly nymphs is different from the distribution of the
other two types of nymph.

TOMBS ELAY.... AYIRE...... IS AR Eim ..
o, O Rl eoaei= ) R (e ponn elageh.
01 T € T2 @ Y 2. Ty o o R e gexﬁﬁmatu@r

..;.@LCLK) .............. 4712 M G s e i e I, MO AL TS a6, o
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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 A, B and C 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 SEONCEA. 17 19 0 0
Yy mMpYL.
B 22 18 0 0
C 4 3 0 12
) ],;-:.; q Dragonfly
D nymph 7 8 0 15
E Bristleworm 0 0 25 14
F W Midge Larva 0 0 31 12

(b) Describe the change in the numbers of bristleworms between sample points 1-4.

R SRR S 01 8T S TP 1 e o TSRV R o T S (S'ES) 1S W—
..... L(LC.(CQSCCM\QMU\M%QMQD&I\&H\%
..... OLCLCONE..OQQUNL . €0 G. 0 k..GOeN. 0P 1.2 ......
%6 Mo R 0.0 TS, T o R 8 TR e B it
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; (c) Pollution has entered the water at some point along the stream. Using the Map from the resource
folder, tick (/) the box showing where you think the pollution has come from.

Farm A

Sewage Works B \4/

Farm D

Give a reason for your choice.

S AR ELHE @ AL v W AL e IO ot g TS
B U0 (C R e = Skt w e e S TH R B L

(@) (i) Chart 2 in the resource folder shows the variation in the numbers of three different
invertebrates at sample point 1 during each month of the year. During which month were
the greatest number of invertebrates collected?

(i) The distribution of stonefly nymphs and mayfly nymphs shown on Chart 2 is similar.
Describe how the distribution of damselfly nymphs is different from the dlstrlbutlon of the
other two types of nymph.

- DAMDSCEY.... mgmpnb SOUEE MDOUO:LLCg

A ACUIARNSANTSY

LN LODELE.. QD0 Q.gpug ............. ymMPID.........
ROV a1 B xoﬂtipu:) NymMENLY..ConNCL.... O Lox .

Poluce Lo
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Sticky Note

Sewage works identified but reason is not valid.
d) ii) Answers do not identify distributions.
Level 2: 7 marks










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 A, B and C 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 SEONCCA. 17 19 0 0
Ny mMpYL.
B 22 18 0 0
C 4 3 0 12
4 ],;f_;-_ q Dragonfly
D 1E= nymph 4 8 0 15
E Bristleworm 0 0 25 9.
F w Midge Larva 0 0 31 12

(b) Describe the change in the numbers of bristleworms between sample points 1-4.

SR S R i el e TR e TSNS e RS R
..... L(LC.(CQSCCM\QH\U\CU‘SQMQD&NH\%
..... CALCLCONE....QQOTL....... £t AL GOCH.. OR.10.. 2.
B 5, M .2 U o 6 SO S o o
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; (c) Pollution has entered the water at some point along the stream. Using the Map from the resource
folder, tick (/) the box showing where you think the pollution has come from.

Farm A

Sewage Works B \4/

Farm D

Give a reason for your choice.

S AR ELHE S AL v W AL (SN R G RN R
U @R RN - 5 4 AT W R« . o ) TS s i 170

(@) (i) Chart 2 in the resource folder shows the variation in the numbers of three different
invertebrates at sample point 1 during each month of the year. During which month were
the greatest number of invertebrates collected?

(i) The distribution of stonefly nymphs and mayfly nymphs shown on Chart 2 is similar.
Describe how the distribution of damselfly nymphs is different from the dlstrlbutlon of the
other two types of nymph.

- DADDSCEY.... mgmpn,‘b ISR modUO:LLCg

A ACUIARSANTXSY

LN DL E..OD....0 .Q..\J(:JU\:} ............. Nympena.......
AR ac.onc(:u:) NymMENL..ConNCL.... O Lox .
Poluk LoN.

© WJEG CBAC Ltd. (3445U40-1F) Turn over.

Examiner
only











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
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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.










13

Examiner

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

‘ &/ ppm ‘ 4.50 ‘ 3.40 2.30 0.9

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

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

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

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

Evaluate the method given in the resource folder.

Comment on the suitability of the method to compare the number of invertebrates at each samp_li_hg

point. -

RENT & 6= S gqu ............. V10 ... O oNe . n. Sha. oo «L&j

Suggest ways to improve the method.

A B a2 e PN

Comment on the suitability of the method to identify the exact source of pollution.

’cmme,mcdxc:;ac@%bwue&w)“gou
JOOW e S R Q... REACK .. SO, OF.. US|

LAnNCCE oouew. aalt . noNe. hoin. C&\s%m .....................

bq’ﬂmt)cmycufcto ...... (RCHDK.. AT 0AAY ..

END OF PAPER
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Sticky Note

No creditworthy answers.
Insufficient evidence to achieve a mark at Level 1: 0 marks










Task B: Evaluation [5]
Evaluate the method given in the resource folder.

Comment on the suitability of the method to compare the number of invertebrates at each sam_p_li_hg
point. ~

s LR 420 S SRR o I O SE & O o A&j

Suggest ways to improve the method.

0 o= o = PR - SN el oG oo R ) I I

e T et S P

Comment on the suitability of the method to identify the exact source of pollution.

’cmme,mcd\c:;@@gbwue&us“gou
2 LS UM <o R 8 UM 1L T = o s e o 2 TGN ()

qu)cmycuic B0, RGO ... J00W. 00 Y.

Jnderte yntesr ot e hoin. CC‘L\S%VU’T .....................

END OF PAPER
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Task B: Evaluation
Evaluate the method given in the resource folder.

Comment on the suitability of the method to compare the number of invertebrates at each sampling
point.

TS 0EENO.A 1S AUAEGRLE KO COMPAreE. . mc /
9V
Y

[N W {G— |

20COnoNS..0ONCk .\:.D...,m..CQ.&J.Q.\:......,..X:Qﬁ.......*LQ..J..EL.!:.CDYQLQD..{.;

ere .

SDOMNEL.Of.uNX.erteaniotes.. Ok . eaCN. S0P
OOk DECOMIE . Lk A0U5.. O Qe
W e QU recorar OUNOL K OF  UNLEIFe DT A (
O\, &OU Lol DQW\QE,.—DLQ O %CDEUT%?IUC. HNe Y\\_aei\bﬁkt
Suggest ways to improve the method. (> LOEDE OUMNOUNYE Of LN VRN e,

QR C. QL CeLEOUD. MOCOXLON AN A0 Coud

e QL LEREON. . LO0N. IR CO LN ELILLL.5Q. ..

S T W T XU R o o Yo S S - s WY U 8 S = SN

B T T B T P o

Comment on the suitability of the method to identify the exact source of pollution.

B G R < T o W R ) B 1 T oY T . dm Ve el a Ty 1 S Y 0 o 0 O :

XD 0SE AL A oo OE L A0Ee S PO HNE . LONMELEE.
BES) v v SRR S ST AT ST ey g |

e e

END OF PAPER
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Sticky Note

Suitability of method given together with a valid reason.
Suitable, valid improvement given.
Level 2: 2 marks










Task B: Evaluation 51|

Evaluate the method given in the resource folder.

Comment on the suitability of the method to compare the number of invertebrates at each sampling
paint.

i
‘Examiner
- only

nomoe,chmvertaabrmebmmcr\%mpuﬂg
s e 0 M0 o e o Al o 1 W o i e o W T NI
JOrComons 0Nk kD E0WAYE OB nsrereraen, |

WHET  Uoll seroi) vnE Oomou Pk Of (HODETFEDT ares (i O

FOLDAD » ol ol et Gieie wOrae 0 aner @ Erne m‘au;xc%ﬁ.t.l
< -

Suggest ways to improve the method. (> LYEDE OUMNOUNE Of LN VRITEIDr
....... chb e, B Gerb B . YORCHERory | kil AL €00l

M2 £ o M o T W o o ) B (o el e S B0l < o BIEC

B, 5 TN 5 N, 5 (o0 O o oo G = s Ll o i R

D D P C S O OSSR S EU JA S SRR

Comment on the suitability of the method to identify the exact source of pollution.

L S AR e (0 T o W o B O o s D W e s M 0 S :

i G 0 G - PN PR T Y W ol o S S e
. gt e T T S T R
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3. Aqueous-citric acid reacts with sodium hydrogencarbonate according to the following equation.

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

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

the reaction.

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

e 16.0g:of powdered sodium hydrogencarbonate was weighed

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

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

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

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

< zﬁﬁg Na H (0,

o\ ( { 3’.!)

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

(as% NqHC(}3 .~ N aHLC’S
: N dad .

H“ﬁ > Ui \3@3/

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

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

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

END OF PAPER
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Sticky Note

2 marks for this answer:

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

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



roberm

Sticky Note

1 mark for this calculation:

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

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

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

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

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

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

o 16.0g of powdered sodium hydrogencarbonate was weighed

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

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

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

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

\(pﬁ > Ui \Qe(va

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

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

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

END OF PAPER
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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

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.

o a ks~ b=

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

7. Repeat steps 1-6 at the other locations.

© WJEC CBAC Ltd. (3445U40-1G) Turn over.
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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

© WJEC CBAC Ltd. (3445U40-1G)





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.

35
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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.

60 T
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Number of invertebrates
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Month of the year

= Mayfly nymphs = Stonefly nymphs o Damselfly nymphs
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Generic Mark Scheme

ACTIVITY 3: MANAGING SAFETY

Level 1

Level 2

Level 3

Managing Safety

The candidate identifies some hazards and
risks associated with the activity. Not all
significant hazards or risks are identified.

The candidate demonstrates a limited
ability to communicate their knowledge and
understanding of safety issues.

The candidate writes a risk assessment
which identifies the significant hazards with
the activity and risks associated with the
activity. They identify some suitable control
measures.

The candidate demonstrates a reasonable
ability to communicate their knowledge and
understanding of safety issues.

The candidate writes a complete and
suitable risk assessment for the activity.
They accurately describe all the
reasonable hazards and risks associated
with the activity. Where necessary, they
identify suitable and sensible control
measures for hazards/risks listed.

The candidate demonstrates an ability to
communicate their knowledge and
understanding of safety issues to a high
standard.

1-3

4-7

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 3 Risk Assessment

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.

Stage 1
Hazard Risk Control Measure
Tablet should be held securely by same person cutting/ with fingers
away from cutting blade.
Cut to skin when cutting tablet Place tablet on cutting tile and press down onto the tablet and tile.
Cut away from the body / Do not press too hard.
Possibility of contact with eyes/skin | Use the smallest amount possible/ wear eye protection (safety
when handling spectacles)/wear gloves/wash hands
Stage 2
Control Measure

Hazard

Risk

Burn to {skin/eyes/hair} whilst
handling

Keep tablet away from naked flames at all times /

Keep tablet box away from naked flames/

Use the smallest amount possible/ wear eye protection (safety
spectacles)/wear heat-proof gloves

Burn to skin whilst handling

Allow hot apparatus to cool before handling apparatus/wear heat-
proof gloves

Bunsen burner flame is hot

Burn to {skin/eyes/hair} whilst
handling

Only use roaring flame for ignition of splints, otherwise keep on safety
flame/keep away from { skin / hair / loose clothing}; put out flame
when not required

Level 3 — Candidates address all 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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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.

© 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.

@) | @) A = Stonefly nymph; B = Mayfly nymph; C = Cranefly larva;

(b) The bristleworm is found downstream of sample points 3 and 4, but not upstream at sample points 1 and 2./ numbers increase
{until sample point 3/25} and then decrease
accept numbers go up then down without reference to sample point for partial credit.

© Sewage works B; unpolluted (named) species live at sample point 2 and upstream, and polluted (named) species live at sample
point 3 and downstream; the Sewage works B is situated between sample points 2 and 3.

()NO) August/Aug

(ii)

The number of stonefly nymphs and/or mayfly nymphs peak in August, whereas damselfly nymph numbers peak in June /There
are no damselfly nymphs in the river during September, whereas there are stonefly nymphs and mayfly nymphs.

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.
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Generic Mark Scheme

ACTIVITY 2 TASK B: EVALUATION

Level 1

Level 2

Level 3

Evaluating

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

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.
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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 produces 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.

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. 13











Background

Ignitz Ltd is a company that manufactures charcoal for barbeque grills. They have an established
range of barbeque (BBQ) briquettes but they are looking to develop a new range of solid BBQ lighter
tablets.

What you need to do

In this activity you are going to complete a risk assessment for Ignitz Ltd to test and measure the
burn times of their BBQ lighfer tablets.

You will need to include the following aspects in the risk assessment:
*  Preparation of standard masses of BBQ lighter tablets

*  Measurement of the burn time of each mass of BBQ lighter tablet

Apparatuslist Chemical list

rhelll ol ot * box of solid BBQ lighter tablets (hexane)
1 x spatula [WARNING: hazardous smoky flame]
1 X scalpel

1 X cutting tile

1 % stopwatch

3 X splint

1 X Bunsen burner

1 X heatproof mat

1 X tongs ’ )
1 X pair of disposable gloves

[ ] ® o ® o [ ] [ ] ® ® e ®

Access to a fume cupboard will be required.
Access to CLEAPSS Student Safety sheet 63: Hydrocarbons (page 4)

© WJEC CBAC Ltd. (3445U40-1H)






Instructions
Stagé 1: Preparation of standard masses of the BBQ lighter tablet

Place a metal dish onto an electronic balance.
Record the mass.

W~

cutting tile.

Carefully cut into small pieces with a scalpel.
Using a spatula, place 59 of tablet onto the dish.
Repeat steps 1-5 twice more.

Repeat steps 1-6 for 10g of tablet.

No o=

Stage 2: Measure the burn time of each mass of BBQ lighter tablet

1. Ignite a Bunsen burner.

Remove a solid BBQ lighter tablet from the box, take off its plastic coating and place it on a

2. Using the tongs, carefully put one of the prepared metal dishes containing BBQ lighter tablet

pieces onto the heat-proof mat.

metal dish

j;—— heat-proof mat

Stop the stopwatch when the flame goes out.
Record the burn time.

Remove the metal dish and repeat steps 1-5 for all BBQ lighter tablet samples.

Sy 0o

© WJEC CBAC Ltd. (3445U40-1H)

BBQ lighter tablet pieces

Use a splint to ignite the BBQ lighter tablet pieces, starting a stopwatch at the same time.

Turn over.
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4
STUDENT SAFETY SHEETS 63
Hydrocarbons (2011)
Substance Hazard Comment :
Methane (natural gas); These gases form explosive mixtures with air and oxygen. Mixtures
ethane; A with air between 6% and 12% methane by volume are explosive, Such.
propane (Calor gas, camping S mixtures may ignite below 650°C,
gas); EXTREMELY °| Butane is easily liquefied under pressure (it normally boils at 0°C) and is
butane (lighter fuel) FLAMMABLE | denser than air.
Pentane, hexane, heptane, etc; Hexane and mixtures containing hexane (eg pelroleum ether 40-60)
petroleum ethers 40-60 or m are harmful to health by prolonged expasure. For long-term exposure,
60-80; L concentration should not exceed 72mgm™—3.
cyclohexane, cyclohexene; HIGHLY Cyclohexene and dimethylbenzene are irritating to eyes, skin, lungs; the
petrol (gasoline) (but see also F BL others are mostly harmful if breathed in.
benzene, below): LAMMABLE
methylbenzene (toluene);
dimethylbenzene (xylene). x
HARMFUL/
IRRITANT
Benzene - Benzene causes cancer. There is a serlous danger to health from
and products containing more ,@ breathing it in or from skin contact over the long term, or from swallowing
than 0.1% benzene it. Use of benzene or products containing more than 0.1% benzene is
TOXIC banned in all educational laboratories. This includes unleaded petrol,
OX which contains several % benzene.
HIGHLY
FLAMMABLE
Paraffin (kerosine); Some oils may contain substances which cause cancer. After oil has
diesel fuel; x been used in car engines, some parts may have broken down into more
engine oil hazardous products.
HARMFUL
Naphthalene Harmful if breathed in, swallowed or in contact with skin. Used in
x moth balls. If heated, the concentration of vapour in the air increases
considerably,
HARMFUL
Waxes including paraffin wax; | LOW HAZARD | For example, candle wax.
medicinal paraffin (‘liquid
paraffin’), oil for oil baths

Typical contral measures to.reduce risk

*  Use smallest amount possible; wear eye protection; avoid skin contact; make sure room is well ventilated.

Use fume cupboard or prevent escape of vapour, eg with mineral wool plug in test tube.

Check gas supplies for leaks; store botfled gas in a cool place; use “spirit burners” with care.

Check eguipment to put out fires, eg damp cloth, bench mat, flre blanket,

Do not use the highly flammable liquids near naked flames; if heating is necessary, use an electrically-heated
water bath or hot water from a kettle.

Assessing the risks

What are the details of the activity to be undertaken? What are the hazards?
What is the chance of something going wrong?
Eg, Does hydrocarbon need to be heated? Could quantities of the vapour be breathed jn?
*  How serious would it be if something did go wrong?
*  How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn?

"Emergency action
»

In eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.
Swallowed Wash out mouth. Give glass of water to drink. Do NOT make victim vomit. See doctor.
Spilt on skin Remove contaminated clothing, Wash affected area and clothing with plenty of water.
or clothing '
. Clothing Smother flames on clothing or skin with fire blanket or other material. Cool any burnt skin with
catches fire gently-running tap water for 10 minutes.
. Other fires Allow fires in sinks, etc to burn out. Fires at top of test tubes, beakers, etc should be smothered

with damp cloth or heat-proof mat.
° Spilt on floor,  Put out all Bunsen burner flames. Wipe up small amounts with cloth, Rinse well. For larger amounts
bench, etc open windows, cover with mineral absorbent (eg. cat litter), scoop into bucket and add water.

© WJEC CBAC Lid. (3445U40-1H)
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Complete the risk assessment.
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Stage 1: Preparation of standard masses of the different BBQ lighter tablets
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Stage 2: Measurement of the burn time of each mass of BBQ lighter tablet

(3445U40-1H)

© WJEC CBAC Ltd,




Sticky Note

Main hazard reason not given (e.g. is hot)
Risks do not give actions (e.g. Bunsen burner flame could burn you whilst lighting the fuels).
3 Control measures correct.
Level 1: 3 marks










Background

Ignitz Ltd is a company that manufactures charcoal for barbeque grills. They have an established
range of barbeque (BBQ) briquettes but they are looking to develop a new range of solid BBQ lighter
tablets.

What you need to do

In this activity you are going to complete a risk assessment for Ignitz Ltd to test and measure the -
burn times of their BBQ lighter tablets. ‘ :

You will need to include the following aspects in the risk assessment:
*  Preparation of standard masses of BBQ lighter tablets

*  Measurement of the burn time of each mass of BBQ lighter tablet

Rphetatis: Chemical list
6 X metal dish *:- -

1 X electronic balance

1 X spatula

1 X scalpel

1 x cutting tile

1 X stopwatch

3 X splint

1 X Bunsen burner, .

1 X heatproof mat

1 X tongs L

1 X pair of disposablé gloves

* box of solid BBQ lighter tablets (hexane)
[WARNING: hazardous smoky flame]

L] ® o e o °® o (] e o L]

Access to a fume cupboard will be required.
Access to CLEAPSS Student Safety sheet 63: Hydrocarbons (page 4)

© WJEC CBAC Ltd. (3445U40-1H)






Instructions

Stage 1: Preparation of standard masses of the BBQ lighter tablet

Place a metal dish onto an electronic balance.

Record the mass.

Remove a solid BBQ lighter tablet from the box, take off its plastic coating and place it on a
cutting tile.

Carefully cut into small pieces with a scalpel.

Using a spatula, place 59 of tablet onto the dish.

Repeat steps 1-5 twice more.

Repeat steps 1-6 for 10g of tablet.

SCHCEE S COINC

Stage 2: Measure the burn time of each mass of BBQ lighter tablet

1. Ignite a Bunsen burner.

2. Using the tongs, carefully put one of the prepared metal dishes containing BBQ lighter tablet
pieces onto the heat-proof mat.

/ BBQ lighter tablet pieces

metal dish

3445U401H

03

o
;

___~— heat-proof mat

Use a splint to ignite the BBQ lighter tablet pieces, starting a stopwatch at the same time.
Stop the stopwatch when the flame goes out.
Record the burn time.

Remove the metal dish and repeat steps 1-5 for all BBQ lighter tablet samples.

D o1 (0O

g © WJEC CBAC Ltd. (3445U40-1H) Turn over.
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4
STUDENT SAFETY SHEETS 63
Hydrocarbons (2011)
Substance Hazard Comment
Methane (natural gas): These gases form explosive mixtures with air and oxygen. Mixtures
ethane; & with air between 6% and 12% methane by volume are explosive. Such
propane (Calor gas, camping e mixtures may ignite below 650°C.
gas); EXTREMELY |Butane is easily liquefied under pressure (it normally bolls at 0°C) and is
butane (lighter fuel) FLAMMABLE | denser than air,
Pentane, hexane, heptane, etc; Hexane and mixtures containing hexane (eg petroleum ether 40-80)
petroleum ethers 40-60 or & are harmful to health by prolonged exposure. For long-term exposure,
60-80; t2 concentration should not exceed 72mgm™3, ;
cyclohexane, cyclohexene; HIGHLY Cyclohexene and dimethylbenzene are irritating to eyes, skin, lungs; the
petrol (gasoline) (but see also FLAMMABLE others are mostly harmful if breathed in.
benzene, below): A
methylbenzene (toluene):
dimethylbenzene (xylene). x
HARMFUL/
IRRITANT

Benzene causes cancer. There is a serious danger to health from
breathing it in or from skin contact over the long term, or from swallowing
it. Use of benzene or products containing more than 0.1% benzene is
banned in all educational laboratories. This includes unleaded petrol,

Benzene
and products containing more
than 0.1% benzene

ToXic which contains several % benzene.
HIGHLY
: FLAMMABLE
Paraffin (kerosine); Some oils may contain substances which cause cancer. After oil has
diesel fuel; x been used in car engines, some parts may have broken down Into more
engine oil hazardous products.
HARMFUL
Naphthalene Harmful if breathed in, swallowed or in contact with skin. Used in
x moth balls. {f heated, the concentration of vapour in the air increases
considerably.
HARMFUL

Waxes including paraffin wax; | LOW HAZARD | For example, candie wax.
medicinal paraffin (‘llquid
paraffin’), oil for oil baths

Typical control measures to reduce risk
*  Use smallest amount possible; wear eye protection; avoid skin contact; make sure room is well ventilated.

*  Use fume cupboard or prevent escape of vapour, eg with mineral wool plug in test tube,
¢ Check gas supplies for leaks; store bottled gas in a cool place; use “spirit burners” with care.

Check equipment to put out fires, eg damp cloth, bench mat, fire blanket. : .
Do not use the highly flammable liquids near naked flames; if heating is necessary, use an electrically-heated
water bath or hot water from a kettle.

o What are the details of the activity to be undertaken? What are the hazards?
. What is the chance of something going wrong?
Eg, Does hydrocarbon need to be heated? Could quantities of the vapour be breathed in?
*  How serious would if be if something did go wrong?
*  How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the pracedure need to be altered? Should goggles or safety spectacles be worn?

U In eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.

° Swallowed Wash out mouth. Give glass of water to drink. Do NOT make victim vomit. See doctor.

. Splllt o:iskin Remave contaminated clothing. Wash affected area and clothing with plenty of water.
or clothing

o Clothing Smother flames on clothing or skin with fire blanket or other material, Coal any burnt skin with
catches fire gently-running tap water for 10 minutes.

*  Other fires Allow fires in sinks, etc ta burn out. Fires at top of test tubes, beakers, etc should be smothered

with damp cloth or heat-proof mat,
. Spilt on floor,  Putout all Bunsen burner flames. Wipe up small amounts with cloth. Rinse well. For larger amounts
bench, etc open windows, cover with mineral absorbent (eg. cat litter), scoop into bucket and add water.
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Complete the risk assessment.

Stage 1: Preparation of standard masses of the different BBQ ligmer tablets
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Turn over.
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Sticky Note

Major hazard missed (Bunsen burner).
Risks not associated with actions.
Only 2 valid Control measures.
Level 1: 2 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 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 (x0.01s)
« 1 X gauze

o 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)

3445U401E
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Task A: Planning

State the independent variable in your experiment.

State the controlled variables in your experiment.

ﬂ&é ...... e/m\)m%’ﬁQKQbmﬁbe_«\\OumevLOf\S%ﬁéC
The 8 mem(}asocea%\mc%erm
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Staté how you will carry out your experiment.

You should measure the burn time per gram of three different packaging materials. You should test
each material twice.

You must include a way to measure the mass of material burned in each case.

" _In the space below write a step-by step plan. You should start each step on a new line and oall them
i step 7 step 2 ete.
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b&ﬁgb Gl ke Makesiat outintoe bonas QLCKCQ .........
A wko.. e bire. ond. uoaik Coric ko (x... é
.6L€S\>7L Once ebhe natenal 3.6 Q\a EANEC. EJ’\C
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PR mﬁm if_needed.
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Sticky Note

Dependent variable not identified correctly.
Level 3: 9 marks
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Task B: Carry out your method to collect data _ [01}-

Use your method to collect and record data to compare the burn time per gram of 3 different packaging
materials.

You may record the raw results in the space below.

: @W{@%{g&} ~ Lipain
s NS
wocd1-0:.25-b2 Fuper - C.tg
Yapert-G: £2-25 wcksie - O 24
Qopecz-O’ . GO

ottt — 0 LR
USCESIEL=0 Ll

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

Masses not recorded in table
Mass units not included in table.
Level 3: 8 marks










Task C: Analysis [10]

Use the equation: L
Maan burn time (s)

Megn burn time per gram =
H Rers Megn mass burned (g)

L .to calculate the mean burn time per gram of material.
(You may use the space below for working).

AUBE0T=243 | 27,3102 20D 27 G-Lz \3%

: 15(0‘02:\1(6 v e 102 = ?‘OS 954 = {752
27202 =1%5.9 & \%5.2:0.2= Q& 26> Lk_—C)'l \BL

) Burn time per gram (s)
. |+ Packaging material

First result

Second result

Mean resuit

m@cd 103 . \ 2% 159 S
Poger 1S 705 A\

r.‘bdotcsi(:

\25-9

122

NE®

From the data, suggest which packaging material would be the best for Ignitz Ltd to use.

RO POARET. e

Give reasons for your answer.

The. toouid e Bne best poacka

Nale) maéﬁﬂd(
\Dﬁc,cmsc Cmm YYQJ ekl (;3 e
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Sticky Note

Reason based on observation not given (e.g. ease of ignition / smoke)
Reason not related to use.
Level 3: 8 marks










i
Task D: Evaluation i {5‘]
Evaluate the method that you have used.

Comment on the suitability of your method to compare the burn time per gram for each packaging
material.

\bet\ﬁoﬁ\b\%cxbmtcx\m',w@\u)t@@r\d(:\/\sf,ce%uw:o

ek are. weaded). o TR e e e

Suggest one source of inaccuracy in your method.
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Lime Yoccauwe 6. os lnosd. to. Eell tonen. ik ias
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Suggest one way to improve your method.
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oo nake (B mose. QCCOSSES 10 v :)fe“outtﬁ ................................... :

Evaluate the quality of your data/evidence.

Comment on the repeatability of your data. d\(l,tc,k
...\.,..Q.G;.,.mQ:b....bgt(ﬁuﬁ_...,.‘t\me..,..g.u&(jt... CF i (eh0dkvs. Luece

...\iﬁgze&(zci\dﬁ.....bﬁiccxme ..... LRI coudits Luere. WOk

Comment on the suitability of the experiment to answer the question ‘Which material would be best

for the packaging?’
. \oe Stecu  Sukakie ecune. e el O0..€xpers
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Sticky Note

Suitability of experiment with reason not valid.
Validity of conclusion with reason not correct.
Level 2: 3 marks










. |Examiner

S
Task A: Analysis [0] only
Use the map, information table and charts for this stream sample.

(@) Use the information table in the resource folder to identify the invertebrates A, B and C in the
table below.

Number of individuals

Picture of invertebrate Species name :
S Sample | Sample | Sample | Sample

point 1 point 2 point 3 point 4

a 6@1"% 17 19 0 0
\O\cjmg

B “INAGKC 22 18 0 0

c 4 3 0 12

o | A | vmew | o | o | o |

nymph

3 Bristleworm 0 0 25 14
F w Midge Larva 0 0 31 12 .

(b) Describe the change in the numbers of bristleworms between sample points 1-4.

These wese. no. 6‘8\5 Of bristle woooms etwesn
TOMPE. Lo 2When GO o £O.G00PIE. B thtre
05, QL INGERe. chc@c Eten Lheing Q5eaent. ...

B 2000, 0. Get to. SAMple. & 00, Con S&t f
"k SkeetsiL de Qo om
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(c) Pollution has entered the water at some point along the stream. Using the Map from the reséhrce
folder, tick (/) the box showing where you think the pollution has come from.

Farm A

v

Sewage Works B

Farm D

Give a reason for your choice.

A}
TIReo. ook ose. QolluEion kole sonk.ofd. Roth.....
: ke P00t AEEL. QUi and. SOOI

Anar
QG EoN.

(d) (i) Chart 2 in the resource folder shows the variation in the numbers of three different
invertebrates at sample point 1 during each month of the year. During which month were

the greatest number of invertebrates collected?

(i) The distribution of stonefly nymphs and mayfly nymphs shown on Chart 2 is similar.
Describe how the distribution of damselfly nymphs is different from the distribution of the

other two types of nymph.

The_diatsvousion oF. dase e zYé\LQMﬂJhﬁC)C(LW .................. X

Wween. these. xo..onl cxfmc&nt%m& thed |

Turn over.
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Sticky Note

Reason for Sewage works not valid.
d) ii) answers do not describe distributions.
Level 2: 7 marks










Task B: Evaluation - [5'] "

Evaluate the method givenin the resource folder.

Comment on the suitability of the method to compare the number of invertebrates at each sampling
point.

e method. &0 Suitabe. one.. b bnis. investcatian, V

Peecvee., ouk. it cound. pe.mote.. aCcusase. . Wred

\onoued Rso. thED Or\L b.\< Cﬁﬂ%&mﬂ) LQC&C C&Qh

Wk, 00 e Ve
\?g i (\Q,QCC{\C&& or \"\OL

Suggest ways to improve the method.

oo e maose. dttcmtd . Baelc netinod. CM\CX
Qe et Mtc&wemtﬂta B0, theu. aouid..

""fﬁﬁ'f‘f;éff;és‘fdiﬁifﬁﬁffﬁff"'.fjff"f"ff eo' ';;éé'"'ww Yis.ofects. \L i
. &\Q\@%Q\W\Q\ﬁﬁt\wm@out(:he

sk

Comment on the suitability of the method to identify the exact source of pollution.

Swhnen dentifing. tng. excoce Omcunk. ot oluA0n |
th\bexgwerxmem;:
Jbre erace. amcint. of gom«,&xu\%

s ack. uesd
.IOLCﬁa..nck ..... Edtg
.‘("\

aakakle as..

ch\rﬁnk Only. eels..u QQLL w\\f\\
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Sticky Note

Suggested inaccuracy not valid.
Conclusion does not relate analysis to position along river.
Level 2: 3 marks










arcoal for barbeque grills. They have an established

h"éﬁ{a‘re looking to develop a new range of solid BBQ lighter

plete a risk assessment for Ignitz Ltd to test and measure the
tablets.

é"follbWir?i'g' aspects in the risk assessment:

:ﬁ’iésses of BBQ lighter tablets

_qf the;' Burn time of each mass of BBQ lighter tablet

Chemical list

s e *box of solid BBQ lighter tablets (hexane)
“1'x spatula [WARNING: hazardous smoky flame]

"1 x scalpel

1 % cutting tile

1 X stopwatch

3 X splint

1 X Bunsen burner

1 X heatproof mat

1 x tongs

1 X pair of disposable gloves

®
e
L]
{
L
L]
L

Access to a fume cupboard will be required.
Access to CLEAPSS Student Safety sheet 63: Hydrocarbons (page 4)

© WJEC CBAC Ltd, (3445U40-1H)






Instructions
~ Stage 1: Preparation of standard masses of the BBQ lighter tablet

Place a metal dish onto an electronic balance.

Record the mass.

Remove a solid BBQ lighter tablet from the box, take off its plastic coating and place it on a
cutting tile.

Carefully cut into small pieces with a scalpel.

Using a spatula, place 59 of tablet onto the dish.

Repeat steps 1-5 twice more.

Repeat steps 1-6 for 10 g of tablet.

No oA ON

Stage 2: Measure the burn time of each mass of BBQ lighter tablet
1. Ignite a Bunsen burner.

2. Using the tongs, carefully put one of the prepared metal dishes containing BBQ lighter tablet
pieces onto the heat-proof mat.

/ BBQ lighter tablet pieces

metal dish

7 5
,GL—— heat-proof mat

Use a splint to ignite the BBQ lighter tablet pieces; starting a stopwatch at the same time.
Stop the stopwatch when the flame goes out.

Record the burn time.

Remove the metal dish and repeat steps 1-5 for all BBQ lighter tablet samples.

D Gl o

© WJEC CBAC Ltd. (3445U40-1H) Turn over.
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STUDENT SAFETY SHEETS 63
Hydrocarbons (2011)
Substance Hazard Comment
Methane (natural gas): These gases form explosive mixtures with air and oxygen. Mixtures
ethane; @ with air between 6% and 12% methane by volume are explosive. Such
propane (Calor gas, camping L4 mixtures may ignite below 650°C. .
gas); EXTREMELY |Butane is easily liquefied under pressure (it narmally boils at 0°C) and is
butane (lighter fuel) FLAMMABLE [ denserthan air,
Pentane, hexane, heptane, etc; Hexane and mixtures containing hexane (eg petroleum ether 40-60)
petroleum ethers 40-60 or & are harmful to health by prolonged exposure. For long-term exposure,
60-80; L concentration should not exceed 72mg m=3,
cyclohexane, cyclohexene; HIGHLY Cyclohexene and dimethylbenzene are irritating to eyes, skin, lungs; the
petrol (gasoline) (but see also FLAMMABLE others are mostly harmful if breathed in.
benzene, below): A
methylbenzene (toluene):
dimethylbenzene (xylene). x
HARMFUL/
IRRITANT
Benzene 3 Benzene causes cancer. There is a serious danger to health from
and products containing more @ breathing it in or from skin contact over the long term, or from swallowing
than 0.1% benzene it. Use of benzene or products containing more than 0.1% benzene is
OXIC banned in all educational laboratories. This includes unleaded petrol,
ToxXi which contains several % benzene.
HIGHLY
FLAMMABLE
Paraffin (kerosine); Some oils may contain substances which cause cancer, After oll has
diesel fuel; x been used in car engines, some parts may have broken down into more
engine oil hazardous products,
HARMFUL
Naphthalene Harmful if breathed in, swallowed or in contact with skin, Used in
x moth balls. If heated, the concentration of vapour In the air increases
considerably.
HARMFUL
Waxes including paraffin wax; | LOW HAZARD | For example, candle wax.
medicinal paraffin (‘liquid
paraffin’), oil for oil baths

“Typical cantrol measures to reduce risk

*  Use smallest amount possible; wear eye
*  Use fume cupboard or prevent esc
¢ Check gas supplies for leaks;

protection; avoid skin contact; make sure room is well ventilated.
ape of vapour, eg with mineral wool plug in test tube.

store bottled gas in a cool place; use “spirit burners” with care.

Check equipment to put out fires, eg damp cloth, bench mat, fire blanket.

Do not use the highly flammable liquids near naked flames; if heating is necessary, use an electrically-heated
water bath or hot water from a kettle.

*  What are the details of the activity to be undertaken? What are the hazards?
o What is the chance of something going wrong?
Eg, Does hydrocarbon need to be heated? Could quantities of the vapour be breathed in?
*  How serious would it be if something did go wrong?
*  How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the procedure need fo be altered? Should goggles or safety spectacles be worn?

‘Emergency action

. In eye
e Swallowed

Flood the eye with gently-running tap water for 10 minutes. See a doctor.
Wash out mouth. Give glass of water to drink. Do NOT make victim vomit. See doctor.

o Spilt on skin

Remove contaminated clothing. Wash affected area and clothing with plenty of water,

or clothing

. Clothing Smother flames on clothing or skin with fire blanket or other material. Cool any burnt skin with
catches fire gently-running tap water for 10 minutes.

e Other fires Allow fires in sinks, etc to burn out, Fires at top of test tubes, beakers, etc should be smothered

with damp cloth or heat-proof mat.
Put out all Bunsen burner flames. Wipe up small amounts with cloth. Rinse well. For larger amounts
open windows, cover with mineral absorbent (Bg. cat litter), scoop into bucket and add water.

. Spilt on floor,
bench, ete
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[10]

Complete the risk assessment.

Stage 1: Preparation of standard masses of the different BBQ lighter tablets
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Stage 2: Measurement of the burn time of each mass of BBQ lighter tablet
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Sticky Note

Bunsen burner hazard reason not given (e.g. is hot)
Risks do not have actions (e.g. You could burn yourself when igniting the fuels.
Four control measures are valid.
Level 2: 4 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 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 (£0.01s)
« 1 Xgauze

-« 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)

3445U401E
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Task A: Planning [10]

State the independent variable in your experiment.

State the controlled variables in your experiment.

g,

O e

......................................................................................................................................................................................................................
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State how you will carry out your experiment.

You should measure the burn time per gram of three different packaging materials. You should test
each material twice.

You must include a way to measure the mass of material burned in each case.

- In the space below write a step-by step plan. You should start each step on a new line and call them
“step 1, step 2 etc.

..... S o = 0 W T X VA 4 -G =X (= & W B Y XS S N

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

LSeee. B RN NACNEROIGH . F RS S B nSe n
0 Tl L~ R Tt SRR - BVRDE - TRSEO e o R e SRS

s

Steﬁ‘":‘f‘sf;cart ............... O&&S’COP\MCL&M ........ Gl G s se e ol o
h@butcmgmut:CCx(&Qjcﬁbbufhcbﬁmatef\ui
StprLFQCO’dQKQClMQm .............. 3&@.3 ...... ...
A e =1 U G - N U 7 W o (< W S 1 | LS

) : N Mmoo .
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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 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 (+0.01s)

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 (£0.01g)

© WJEC CBAG Ltd. -(3445U40-1E) Turn over.
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Task A: Planning

State the independent variable in your

[10]

experiment.

ABIOR 00 rae Sy UL L coem el sl s R e

State the controlled variables in your experiment.

NotQ)

HOLQNRONE. OF . 0L 4O . E0C.

e Q\JY\CL.\Y'\JF DQ

mamﬂcu A e IO | e

State the dependent variable in your experiment, QKL(CFU e

o DL D LOOL PR GEOAON...OF.. Y POLCEOGO e |

ROEe R O -

State the equipment you will use.

........................... e ik WO G0 99LQ/J
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State how you will carry out your experiment.

You should measure the burn time per gram of three different packaging materials. You should test
each material twice.

You must include a way to measure the mass of material burned in each case.

In the space below write a step-by step plan. You should start each step on a new line and call them
step 1, step 2 eftc.
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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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o q .L i~ //‘\
o B S C:i Lo B

Ol St-&0 Starreok

08|

gy v -

S R

e (080 S
20 e uspof

e oo

000 |

e @sj i

L e s F

e LU MERY)

@*0

-0

L

4§ -75| Mean titre 1 | -

—
-\ — ' %
tii ’«-\.A 'z /w’\‘ : ' L ¢ o Q‘—"’{i@' i -j] |
- . k.._,/ ‘_?.,- e ‘ AL AN o T W D SRS E

T e il |

L CC-S8 TTE.

® O -0 | TT0X 7Z- 05
Slorged Bsale nsed LA ey, Mean titre 2| 772 (95 oM’

© WJEC GBAC Ltd.

(1410U50-1A)











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.
1-3

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.
4-7

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.

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 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/same criteria for start and end points; 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/the burn time per unit
mass.

What equipment will you use? — Candidates may use equipment from the list or other suitable equipment; candidates may use annotated
diagrams rather than a list.

How will you carry out your experiment? — (example, for guidance only)

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.

© WJEC CBAC Ltd. 3
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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 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 (£0.01s)
« 1 Xgauze

-« 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)

3445U401E
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Task A: Planning [10]

State the independent variable in your experiment.

State the controlled variables in your experiment.
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State how you will carry out your experiment.

You should measure the burn time per gram of three different packaging materials. You should test
each material twice.

You must include a way to measure the mass of material burned in each case.

- In the space below write a step-by step plan. You should start each step on a new line and call them
“step 1, step 2 etc.
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Sticky Note

Variable not identified correctly.
Method will not work to measure dependent variable correctly.
Level 2: 5 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 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 (+0.01s)

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 (£0.01g)

© WJEC CBAG Ltd. -(3445U40-1E) Turn over.
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Task A: Planning

State the independent variable in your experiment.

APL L OF.....o00k e BN, LD aen. Spun

State the controlled variables in your experiment.
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State the dependent variable in your experiment.
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State the equipment you will use.
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State how you will carry out your experiment.

You should measure the burn time per gram of three different packaging materials. You should test
each material twice.

You must include a way to measure the mass of material burned in each case.

In the space below write a step-by step plan. You should start each step on a new line and call them
step 1, step 2 etc.
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Sticky Note

Only 1 control variable identified.
Method will not work correctly.
Level 3: 8 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

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.

© WJEC CBAC Ltd. (3445U40-1E-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 (£0.01s)

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 (£0.01g)

3445U401E
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Task A: Planning [10]

State the independent variable in your experiment.
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State how you will carry out your experiment.

You should measure the burn time per gram of three different packaging materials. You should test
each material twice.

You must include a way to measure the mass of material burned in each case.

In the space below write a step-by step plan. You should start each step on a new line and call them
step 1, step 2 efc.
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Background

Ignitz Ltd is a company that manufactures charcoal for barbeque grills. They have an established
range of barbeque (BBQ) briquettes but they are looking to develop a new range of solid BBQ lighter
tablets.

What you need to do

In this activity you are going to complete a risk assessment for Ignitz Ltd to test and measure the
burn times of their BBQ lighfer tablets.

You will need to include the following aspects in the risk assessment:
*  Preparation of standard masses of BBQ lighter tablets

*  Measurement of the burn time of each mass of BBQ lighter tablet

Apparatuslist Chemical list

rhelll ol ot * box of solid BBQ lighter tablets (hexane)
1 x spatula [WARNING: hazardous smoky flame]
1 X scalpel

1 X cutting tile

1 % stopwatch

3 X splint

1 X Bunsen burner

1 X heatproof mat

1 X tongs ’ )
1 X pair of disposable gloves

[ ] ® o ® o [ ] [ ] ® ® e ®

Access to a fume cupboard will be required.
Access to CLEAPSS Student Safety sheet 63: Hydrocarbons (page 4)
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Instructions
Stagé 1: Preparation of standard masses of the BBQ lighter tablet

Place a metal dish onto an electronic balance.
Record the mass.

W~

cutting tile.

Carefully cut into small pieces with a scalpel.
Using a spatula, place 59 of tablet onto the dish.
Repeat steps 1-5 twice more.

Repeat steps 1-6 for 10g of tablet.

No o=

Stage 2: Measure the burn time of each mass of BBQ lighter tablet

1. Ignite a Bunsen burner.

Remove a solid BBQ lighter tablet from the box, take off its plastic coating and place it on a

2. Using the tongs, carefully put one of the prepared metal dishes containing BBQ lighter tablet

pieces onto the heat-proof mat.

metal dish

j;—— heat-proof mat

Stop the stopwatch when the flame goes out.
Record the burn time.

Remove the metal dish and repeat steps 1-5 for all BBQ lighter tablet samples.

Sy 0o

© WJEC CBAC Ltd. (3445U40-1H)

BBQ lighter tablet pieces

Use a splint to ignite the BBQ lighter tablet pieces, starting a stopwatch at the same time.

Turn over.
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4
STUDENT SAFETY SHEETS 63
Hydrocarbons (2011)
Substance Hazard Comment :
Methane (natural gas); These gases form explosive mixtures with air and oxygen. Mixtures
ethane; A with air between 6% and 12% methane by volume are explosive, Such.
propane (Calor gas, camping S mixtures may ignite below 650°C,
gas); EXTREMELY °| Butane is easily liquefied under pressure (it normally boils at 0°C) and is
butane (lighter fuel) FLAMMABLE | denser than air.
Pentane, hexane, heptane, etc; Hexane and mixtures containing hexane (eg pelroleum ether 40-60)
petroleum ethers 40-60 or m are harmful to health by prolonged expasure. For long-term exposure,
60-80; L concentration should not exceed 72mgm™—3.
cyclohexane, cyclohexene; HIGHLY Cyclohexene and dimethylbenzene are irritating to eyes, skin, lungs; the
petrol (gasoline) (but see also F BL others are mostly harmful if breathed in.
benzene, below): LAMMABLE
methylbenzene (toluene);
dimethylbenzene (xylene). x
HARMFUL/
IRRITANT
Benzene - Benzene causes cancer. There is a serlous danger to health from
and products containing more ,@ breathing it in or from skin contact over the long term, or from swallowing
than 0.1% benzene it. Use of benzene or products containing more than 0.1% benzene is
TOXIC banned in all educational laboratories. This includes unleaded petrol,
OX which contains several % benzene.
HIGHLY
FLAMMABLE
Paraffin (kerosine); Some oils may contain substances which cause cancer. After oil has
diesel fuel; x been used in car engines, some parts may have broken down into more
engine oil hazardous products.
HARMFUL
Naphthalene Harmful if breathed in, swallowed or in contact with skin. Used in
x moth balls. If heated, the concentration of vapour in the air increases
considerably,
HARMFUL
Waxes including paraffin wax; | LOW HAZARD | For example, candle wax.
medicinal paraffin (‘liquid
paraffin’), oil for oil baths

Typical contral measures to.reduce risk

*  Use smallest amount possible; wear eye protection; avoid skin contact; make sure room is well ventilated.

Use fume cupboard or prevent escape of vapour, eg with mineral wool plug in test tube.

Check gas supplies for leaks; store botfled gas in a cool place; use “spirit burners” with care.

Check eguipment to put out fires, eg damp cloth, bench mat, flre blanket,

Do not use the highly flammable liquids near naked flames; if heating is necessary, use an electrically-heated
water bath or hot water from a kettle.

Assessing the risks

What are the details of the activity to be undertaken? What are the hazards?
What is the chance of something going wrong?
Eg, Does hydrocarbon need to be heated? Could quantities of the vapour be breathed jn?
*  How serious would it be if something did go wrong?
*  How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn?

"Emergency action
»

In eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.
Swallowed Wash out mouth. Give glass of water to drink. Do NOT make victim vomit. See doctor.
Spilt on skin Remove contaminated clothing, Wash affected area and clothing with plenty of water.
or clothing '
. Clothing Smother flames on clothing or skin with fire blanket or other material. Cool any burnt skin with
catches fire gently-running tap water for 10 minutes.
. Other fires Allow fires in sinks, etc to burn out. Fires at top of test tubes, beakers, etc should be smothered

with damp cloth or heat-proof mat.
° Spilt on floor,  Put out all Bunsen burner flames. Wipe up small amounts with cloth, Rinse well. For larger amounts
bench, etc open windows, cover with mineral absorbent (eg. cat litter), scoop into bucket and add water.
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Complete the risk assessment.
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Stage 1: Preparation of standard masses of the different BBQ lighter tablets
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Stage 2: Measurement of the burn time of each mass of BBQ lighter tablet
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Background

Ignitz Ltd is a company that manufactures charcoal for barbeque grills. They have an established
range of barbeque (BBQ) briquettes but they are looking to develop a new range of solid BBQ lighter
tablets.

What you need to do

In this activity you are going to complete a risk assessment for Ignitz Ltd to test and measure the -
burn times of their BBQ lighter tablets. ‘ :

You will need to include the following aspects in the risk assessment:
*  Preparation of standard masses of BBQ lighter tablets

*  Measurement of the burn time of each mass of BBQ lighter tablet

Rphetatis: Chemical list
6 X metal dish *:- -

1 X electronic balance

1 X spatula

1 X scalpel

1 x cutting tile

1 X stopwatch

3 X splint

1 X Bunsen burner, .

1 X heatproof mat

1 X tongs L

1 X pair of disposablé gloves

* box of solid BBQ lighter tablets (hexane)
[WARNING: hazardous smoky flame]

L] ® o e o °® o (] e o L]

Access to a fume cupboard will be required.
Access to CLEAPSS Student Safety sheet 63: Hydrocarbons (page 4)
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Instructions

Stage 1: Preparation of standard masses of the BBQ lighter tablet

Place a metal dish onto an electronic balance.

Record the mass.

Remove a solid BBQ lighter tablet from the box, take off its plastic coating and place it on a
cutting tile.

Carefully cut into small pieces with a scalpel.

Using a spatula, place 59 of tablet onto the dish.

Repeat steps 1-5 twice more.

Repeat steps 1-6 for 10g of tablet.

SCHCEE S COINC

Stage 2: Measure the burn time of each mass of BBQ lighter tablet

1. Ignite a Bunsen burner.

2. Using the tongs, carefully put one of the prepared metal dishes containing BBQ lighter tablet
pieces onto the heat-proof mat.

/ BBQ lighter tablet pieces

metal dish

3445U401H
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o
;

___~— heat-proof mat

Use a splint to ignite the BBQ lighter tablet pieces, starting a stopwatch at the same time.
Stop the stopwatch when the flame goes out.
Record the burn time.

Remove the metal dish and repeat steps 1-5 for all BBQ lighter tablet samples.

D o1 (0O
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STUDENT SAFETY SHEETS 63
Hydrocarbons (2011)
Substance Hazard Comment
Methane (natural gas): These gases form explosive mixtures with air and oxygen. Mixtures
ethane; & with air between 6% and 12% methane by volume are explosive. Such
propane (Calor gas, camping e mixtures may ignite below 650°C.
gas); EXTREMELY |Butane is easily liquefied under pressure (it normally bolls at 0°C) and is
butane (lighter fuel) FLAMMABLE | denser than air,
Pentane, hexane, heptane, etc; Hexane and mixtures containing hexane (eg petroleum ether 40-80)
petroleum ethers 40-60 or & are harmful to health by prolonged exposure. For long-term exposure,
60-80; t2 concentration should not exceed 72mgm™3, ;
cyclohexane, cyclohexene; HIGHLY Cyclohexene and dimethylbenzene are irritating to eyes, skin, lungs; the
petrol (gasoline) (but see also FLAMMABLE others are mostly harmful if breathed in.
benzene, below): A
methylbenzene (toluene):
dimethylbenzene (xylene). x
HARMFUL/
IRRITANT

Benzene causes cancer. There is a serious danger to health from
breathing it in or from skin contact over the long term, or from swallowing
it. Use of benzene or products containing more than 0.1% benzene is
banned in all educational laboratories. This includes unleaded petrol,

Benzene
and products containing more
than 0.1% benzene

ToXic which contains several % benzene.
HIGHLY
: FLAMMABLE
Paraffin (kerosine); Some oils may contain substances which cause cancer. After oil has
diesel fuel; x been used in car engines, some parts may have broken down Into more
engine oil hazardous products.
HARMFUL
Naphthalene Harmful if breathed in, swallowed or in contact with skin. Used in
x moth balls. {f heated, the concentration of vapour in the air increases
considerably.
HARMFUL

Waxes including paraffin wax; | LOW HAZARD | For example, candie wax.
medicinal paraffin (‘llquid
paraffin’), oil for oil baths

Typical control measures to reduce risk
*  Use smallest amount possible; wear eye protection; avoid skin contact; make sure room is well ventilated.

*  Use fume cupboard or prevent escape of vapour, eg with mineral wool plug in test tube,
¢ Check gas supplies for leaks; store bottled gas in a cool place; use “spirit burners” with care.

Check equipment to put out fires, eg damp cloth, bench mat, fire blanket. : .
Do not use the highly flammable liquids near naked flames; if heating is necessary, use an electrically-heated
water bath or hot water from a kettle.

o What are the details of the activity to be undertaken? What are the hazards?
. What is the chance of something going wrong?
Eg, Does hydrocarbon need to be heated? Could quantities of the vapour be breathed in?
*  How serious would if be if something did go wrong?
*  How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the pracedure need to be altered? Should goggles or safety spectacles be worn?

U In eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.

° Swallowed Wash out mouth. Give glass of water to drink. Do NOT make victim vomit. See doctor.

. Splllt o:iskin Remave contaminated clothing. Wash affected area and clothing with plenty of water.
or clothing

o Clothing Smother flames on clothing or skin with fire blanket or other material, Coal any burnt skin with
catches fire gently-running tap water for 10 minutes.

*  Other fires Allow fires in sinks, etc ta burn out. Fires at top of test tubes, beakers, etc should be smothered

with damp cloth or heat-proof mat,
. Spilt on floor,  Putout all Bunsen burner flames. Wipe up small amounts with cloth. Rinse well. For larger amounts
bench, etc open windows, cover with mineral absorbent (eg. cat litter), scoop into bucket and add water.
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Complete the risk assessment.
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Stage 1: Preparation of standard masses of the different BBQ lighter tablets

0 ANQIS o buorosd Bg
UWITOoYU Q4 9w iU <

e-wbwr L PY> DU
DYnous Lo U U
NSOd>2 w1 Dudr 199 ¢
D2 AO0N AN T2 S
WOQs Tud NG TOW <
DONUTD UiIds OIoro <
AN 0D Ky COWO
A VYTOWS IS0 L

croww Y BruBu <
oM
jo Bavag umen” oo
Dy2370 v USOM My
~D MDA POV ON
Lour UIdg wO ands N <
B ¥ g le

JNON 20N DnNad <

jnjuLiey sy jejqe; 18pybl Ogg suexeH

Brersun e
Nrawgmba T 250¢
DHDAVDD VDS DYCAUY K
g eniice iy

Y20Y00C U IS0«

YA
AUDWOS 20DV DO <

"INY9 u0WeasS 10
I sanoh. £ oo «

dreys si apelq |odjeas

aInsespy |0UoD

sty

plezeH

Turn over.

(3445U40-1H)

© WJEC CBAC Ltd.

&g e e e






Examiner
. only

e

o)

Stage 2: Measurement of the burn.time of gach mass of BBQ lighter tablet
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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 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 (x0.01s)
« 1 X gauze

o 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)

3445U401E
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Task A: Planning [10]

State the independent variable in your experiment.

State the controlled variables in your experiment.

ﬂ&é ...... e/m\)m{iﬁﬁQKQbmﬁbe_«\\OumevLOf‘@%&C
The 8 mem(}asofea%\mc%md(
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Stafe how you will carry out your experiment.

You should measure the burn time per gram of three different packaging materials. You should test
each material twice.

You must include a way to measure the mass of material burned in each case.

" _In the space below write a step-by step plan. You should start each step on a new line and oall them
i step 7 step 2 ete.

GQM\Q( Qdl. OC O£ u\\*meﬂt ond.gek. L)Q Q{)\xxmi:ua
Qbi L Eﬂab\(ﬁ Ehczbgfu h&uc, ue. Safet Q o L5, QI
o

0. The. Qos.
....................... Oﬂbﬁ Y\C\d

SLUQ L. \,\% . thcz ’QOLC \;S{p dtenals. Q{\Qfm alance.

LoJ<e NOLE.. ) UG €achne.. uue\cjh =)
tﬁQS ﬂ(l(,ﬁ ﬂﬂﬁ Craoe On. J@mﬁ’_ WZE ..
Q&ﬁsgb G, ke, tctteriol. st e Eonas Qu& .........

ot ko, Bee e, and. ook Cor i ko, (x.‘. é

.6L€$\>7 Once ebhe atenal 1. 46, Q\a ENEC. Elf\c
_Cruaie. add, and. Skact.. .t.):\ﬁ...ﬁtO‘? OREC ke

\&t\)é QOnce trne matesalis. . Comptt%j(a.m.mumt ..............

{j{: ..... thaﬁ\sgus Gy Tl W e L 8
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.................................... Mecosdleach. fesulks. ATy
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R mﬁm if_needed.
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Task B: Carry out your method to collect data [10]

Use your method to collect and record data to compare the volume of carbon dioxide froth produced
in 5 minutes at 5 different temperatures.

You may record the raw results in the space below.

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

‘i of FAoth

o €om A

e e?_,(f‘s’? et TTewn

£ Qum G o v
5 g LA s .5(:{‘:}
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Task C: Analysis [10]

Use the equation: L
Maan burn time (s)

Megn mass burned (g)

M‘&qn burn time per gram =

o .to calculate the mean burn time per gram of material.
(You may use the space below for working).

4B Lr02=243 | 22-zr02 2009 piz. G-sz. (3%
1 15.6=0-2=\1% 9 4 1202 =205 B 15t 2025 1259
27.1:0.2=185.9 & \%.220.2= Q 2.0 2= 1B

) Burn time per gram (s)
. |+ Packaging material

First result

Second result

Mean resuit

m@cd 103 \ 2% s =
Poger 1S 709 A\

r.‘bdota(:

N\EB

\25-D

122

From the data, suggest which packaging material would be the best for Ignitz Ltd to use.

STV 0 SN X S

Give reasons for your answer.

Thie aowd oz e best
bﬁc&usc Cmm YYQJ ) o (;73 e
AP e

QK

WA maéﬁﬂd(

......................................................................................................................................................................................................................
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Task D: Evaluation - [5‘]
Evaluate the method that you have used.

Comment on the suitability of your method to compare the burn time per gram for each packaging
material.

\bet\ﬁoﬁ\b\%mbthMLo%tQGndk\/\ﬁ,ce%mts

e e e el Ll s e SN i

Suggest one source of inaccuracy in your method.

...,.w.ﬁ?_.....C,Qukd.....mgt‘.ﬁhmtﬁ..th@...%tg\s.m&tdm._.m:....the,...e;cmt; o

Lime Yoecaume 6. wos lnosd. to. Eell tanen. ik inas
Lo
Suggest one way to improve your method.

_..Rt.@ﬁm;.,..t\r,,\.s:..:eacg»ec\mmh.q....t\cis.{d....t&.m.c...Qn...mch.u.matem(
oo nake (B mose. QCCOsSES. 10 v \L_)fﬁ”outtﬁ ................................... '

Evaluate the quality of your data/evidence.

Comment on the repeatability of your data. d@t&
...\.,..Q.G;.,.iniz....bdiﬁue...,.‘t\me..,..g.u&(jt... _CF i Seh0dvs. Luece.

...\Tﬁg:e&(:ci\dﬁ.....bﬁiccxme ..... LRI coudits, Luere. WOk

Comment on the suitability of the experiment to answer the question ‘Which material would be best

for the packaging?’
. oe Nderu  Sukakie bedoune . e el Q0. €xpers
imenk. (0 pee. (W One. s the. ynost. Hanmakie.
Gnd.Nok. Wnith.ane...oould.. prokect. . the. . bedk...

bl o aieaace e LRSI Rl A )
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END OF PAPER
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Task A: Analysis [0] only
Use the map, information table and charts for this stream sample.

(@) Use the information table in the resource folder to identify the invertebrates A, B and C in the
table below.

Number of individuals

Picture of invertebrate Species name :
o, Sample | Sample | Sample | Sample

point 1 point 2 point 3 point 4

i 6@?% 17 19 0 0
\O\cﬁmq

B INAGK 22 18 0 0

c 4 3 0 12

o e A AR ety S 8

nymph

E Bristleworm 0 0 25 14
F w Midge Larva 0 0 31 25

(b) Describe the change in the numbers of bristleworms between sample points 1-4.
These wese. no.Si ﬁﬁ‘b of bristle womma. between
oM. Lond 3 WWnen GRSt b0 Sannpie. 2, thtre

0. AL NOSDE. w\qcc@c.m ................. L being 5z b
B3 200N 05« el 1o Samgzt G S0 Con 6 ’
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(c) Pollution has entered the water at some point along the stream. Using the Map from the reséhrce
folder, tick (/) the box showing where you think the pollution has come from.

Farm A

v

Sewage Works B

Farm D

Give a reason for your choice.

A}
TIReo. ook ose. QolluEion kole sonk.ed. Roth......

I o | : A

Ak ccxtt{mcwat«iﬁ;{cmht oNe O e lp e
QCUUEION. - -

(d) (i) Chart 2 in the resource folder shows the variation in the numbers of three different

invertebrates at sample point 1 during each month of the year. During which month were

the greatest number of invertebrates collected?

(i) The distribution of stonefly nymphs and mayfly nymphs shown on Chart 2 is similar.
Describe how the distribution of damselfly nymphs is different from the distribution of the

other two types of nymph.

The. distsvousen oF . dornse (Flo zg}ﬂf\@hﬁGCCLM ..................

Weren. these. .onls cxfouc&mt%m& S
: Qe

HEIEI O R @GR T

LEUOG. Connck . Foleee 0
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Task B: Evaluation i [5‘] i

Evaluate the method givenin the resource folder.

Comment on the suitability of the method to compare the number of invertebrates at each sampling
point.

Mhs. method. is O, Suitalie ore... ch. ...... ﬂ AN \nu@ﬁtﬂn

\W\Qﬂ‘o\)ed RS0,

th
i Q?iatc!"éik

Suggest ways to improve the method.

Lo be. moe. dttcmtd . Bt netinad Ao,
= S ct mmememcﬂta P20, theu. could.

"'fﬁﬁ'f‘f;éff;ésjfdiﬁifﬁﬁfffﬁff"'.fﬁjf_"f"ﬁ‘f éo ';;ée'""'ww Yis.ofects, \L i
. &\Q\Q%Q\W\Q\ﬁst\mx@out%e

T

Comment on the suitability of the method to identify the exact source of pollution.

Swhnendentifing. tng. excoce Omcunt. e UIVENeYaY
N and th\bexg»erxmem;
Jbre erace. amcint. of gouu,txu\%

ot s ock oo
.IOLCf,.@...nck ..... Eﬁttgj
..("\
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@ch\rﬁnk Onitel Si(s o QQLL w\\f\\

END OF PAPER
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arcoal for barbeque grills. They have an established

h"éﬁ{a‘re looking to develop a new range of solid BBQ lighter

plete a risk assessment for Ignitz Ltd to test and measure the
tablets.

é"follbWir?i'g' aspects in the risk assessment:

:ﬁ’iésses of BBQ lighter tablets

_qf the;' Burn time of each mass of BBQ lighter tablet

Chemical list

s e *box of solid BBQ lighter tablets (hexane)
“1'x spatula [WARNING: hazardous smoky flame]

"1 x scalpel

1 % cutting tile

1 X stopwatch

3 X splint

1 X Bunsen burner

1 X heatproof mat

1 x tongs

1 X pair of disposable gloves

®
e
L]
{
L
L]
L

Access to a fume cupboard will be required.
Access to CLEAPSS Student Safety sheet 63: Hydrocarbons (page 4)

© WJEC CBAC Ltd, (3445U40-1H)






Instructions
~ Stage 1: Preparation of standard masses of the BBQ lighter tablet

Place a metal dish onto an electronic balance.

Record the mass.

Remove a solid BBQ lighter tablet from the box, take off its plastic coating and place it on a
cutting tile.

Carefully cut into small pieces with a scalpel.

Using a spatula, place 59 of tablet onto the dish.

Repeat steps 1-5 twice more.

Repeat steps 1-6 for 10 g of tablet.

No oA ON

Stage 2: Measure the burn time of each mass of BBQ lighter tablet
1. Ignite a Bunsen burner.

2. Using the tongs, carefully put one of the prepared metal dishes containing BBQ lighter tablet
pieces onto the heat-proof mat.

/ BBQ lighter tablet pieces

metal dish

7 5
,GL—— heat-proof mat

Use a splint to ignite the BBQ lighter tablet pieces; starting a stopwatch at the same time.
Stop the stopwatch when the flame goes out.

Record the burn time.

Remove the metal dish and repeat steps 1-5 for all BBQ lighter tablet samples.

D Gl o

© WJEC CBAC Ltd. (3445U40-1H) Turn over.
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STUDENT SAFETY SHEETS 63
Hydrocarbons (2011)
Substance Hazard Comment
Methane (natural gas): These gases form explosive mixtures with air and oxygen. Mixtures
ethane; @ with air between 6% and 12% methane by volume are explosive. Such
propane (Calor gas, camping L4 mixtures may ignite below 650°C. .
gas); EXTREMELY |Butane is easily liquefied under pressure (it narmally boils at 0°C) and is
butane (lighter fuel) FLAMMABLE [ denserthan air,
Pentane, hexane, heptane, etc; Hexane and mixtures containing hexane (eg petroleum ether 40-60)
petroleum ethers 40-60 or & are harmful to health by prolonged exposure. For long-term exposure,
60-80; L concentration should not exceed 72mg m=3,
cyclohexane, cyclohexene; HIGHLY Cyclohexene and dimethylbenzene are irritating to eyes, skin, lungs; the
petrol (gasoline) (but see also FLAMMABLE others are mostly harmful if breathed in.
benzene, below): A
methylbenzene (toluene):
dimethylbenzene (xylene). x
HARMFUL/
IRRITANT
Benzene 3 Benzene causes cancer. There is a serious danger to health from
and products containing more @ breathing it in or from skin contact over the long term, or from swallowing
than 0.1% benzene it. Use of benzene or products containing more than 0.1% benzene is
OXIC banned in all educational laboratories. This includes unleaded petrol,
ToxXi which contains several % benzene.
HIGHLY
FLAMMABLE
Paraffin (kerosine); Some oils may contain substances which cause cancer, After oll has
diesel fuel; x been used in car engines, some parts may have broken down into more
engine oil hazardous products,
HARMFUL
Naphthalene Harmful if breathed in, swallowed or in contact with skin, Used in
x moth balls. If heated, the concentration of vapour In the air increases
considerably.
HARMFUL
Waxes including paraffin wax; | LOW HAZARD | For example, candle wax.
medicinal paraffin (‘liquid
paraffin’), oil for oil baths

“Typical cantrol measures to reduce risk

*  Use smallest amount possible; wear eye
*  Use fume cupboard or prevent esc
¢ Check gas supplies for leaks;

protection; avoid skin contact; make sure room is well ventilated.
ape of vapour, eg with mineral wool plug in test tube.

store bottled gas in a cool place; use “spirit burners” with care.

Check equipment to put out fires, eg damp cloth, bench mat, fire blanket.

Do not use the highly flammable liquids near naked flames; if heating is necessary, use an electrically-heated
water bath or hot water from a kettle.

*  What are the details of the activity to be undertaken? What are the hazards?
o What is the chance of something going wrong?
Eg, Does hydrocarbon need to be heated? Could quantities of the vapour be breathed in?
*  How serious would it be if something did go wrong?
*  How can the risk(s) be controlled for this activity?
Eg, Can it be done safely? Does the procedure need fo be altered? Should goggles or safety spectacles be worn?

‘Emergency action

. In eye
e Swallowed

Flood the eye with gently-running tap water for 10 minutes. See a doctor.
Wash out mouth. Give glass of water to drink. Do NOT make victim vomit. See doctor.

o Spilt on skin

Remove contaminated clothing. Wash affected area and clothing with plenty of water,

or clothing

. Clothing Smother flames on clothing or skin with fire blanket or other material. Cool any burnt skin with
catches fire gently-running tap water for 10 minutes.

e Other fires Allow fires in sinks, etc to burn out, Fires at top of test tubes, beakers, etc should be smothered

with damp cloth or heat-proof mat.
Put out all Bunsen burner flames. Wipe up small amounts with cloth. Rinse well. For larger amounts
open windows, cover with mineral absorbent (Bg. cat litter), scoop into bucket and add water.

. Spilt on floor,
bench, ete
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[10]

Complete the risk assessment.

Stage 1: Preparation of standard masses of the different BBQ lighter tablets

)
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Stage 2: Measurement of the burn time of each mass of BBQ lighter tablet
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Task B: Carry out your method to collect data [10]

Use your method to collect and record data to compare the burn time per gram of 3 different packagmg _

materials.

You may record the raw results in the space below.

:PQXC\‘LCXQ\;\V\S NOK2 A rest! \hozgreese o=
SEUNES  peme - . 2320 perR e S, =
Topeer | »su 1o ox TeSt . 6 g O

Present your results in a table. Include all of your resuits.
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Task B: Carry out your method to collect data

Use your method to collect and record data to compare the burn tlme per gram of 3 different packaglng

materials.

You may record the raw results in the space below.

[10]

mMoaten ol %S?‘\Sr%o;'%éﬁx werL gnk g h
l n
er _
PEp i Eea e 1o T RN 0 SR S

‘wond. ez el o

: bn N[l O il
Speeek el cect O
POC KO u’\9 I el =
um:m 021G Lb-5

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

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.

2-3

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.

45

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

1

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

2-3

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.

4-5

Collecting and Recording Data

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 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. 5
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Task B: Carry out your méthod to collect data [10]

Use your method to collect and record data to compare the burn time per gram of 3 different packagmg _

materials.

You may record the raw results in the space below.
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Sticky Note

Dependent variable headers unclear.
Level 3: 9 marks










Task B: Carry out your method to collect data

Use your method to collect and record data to compare the burn tlme per gram of 3 different packaglng

materials.

You may record the raw results in the space below.

[10]

: 20 . = en ‘ .
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l n
er |
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Present your results in a table. Include all of your results.
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Sticky Note

Inconsistent use of significant figures.
Units included in body of the table.
Heading units inconsistent with values.
Level 2: 7 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
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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

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. (3445U40-1E-R1)
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Task B: Carry out your method to collect data [10] o

Use your method to collect and record data to compare the burn time per gram of 3 different packaging
materials.

You may record the raw results in the space below.

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

© WJEC CBAC Ltd. (3445U40-1E-R1)










Task C: Analysis [10]
Use the equation:
#éan burn time (s
##%&an burn time per gram = 2
{Aezagy mass burned (g)
“to calculate the 4wz burn time per gram of material.
(You may use the space below for working).
Burn time per gram (s)
Packaging material
First result Second result Mean result
TFAC Ko N Al
VAR S T
L <) .\‘ S % .Tj - . .
SPLnTS e (= 5 TR oS
166
Paper . B o Ll el e
From the data, suggest which packaging material would be the best for Ignitz Ltd to use.
L e e e e e
bive reasons for your answer.
i
= AN W NSV A CIUI o U (=S b (@ 5. SO, . S L SRR & S SN f A S
(‘C\”Q\!\QLC:,*\Q\)QS\QC\Y‘VXQ ...................................................................................................
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Task C: Analysis [1M0]

Use the equation:
Meen burn time (s)

Meammass burned (g)

Mean burn time per gram =

to calculate the meerT burn time per gram of material.
(You may use the space below for working).

Burn time per gram (s)
Packaging material ‘

First result Second result Mean result

| Paper 9.8 4 203 L

wWon L&A b1 seey (S e Ul

OO SUE et

;From the data, suggest which packaging material would be the best for Ignitz Ltd to use.

L INEC.DEAE. POCIGLNG. NOERLLO).. 0. e g

;Give reasons for your answer.
e e e MR e D B BIC R B S
..... f&ncsme\mge,fs\»mbumm@egcmw

B0 (e g o S (o i oMl Yl T VL o 00T il e ©
e el A S T a4l ol e Gl e i AT S i UL
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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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Activity 1 Task C: Analysis

Generic Mark Scheme

Level 1

Level 2

Level 3

Analysis of Data

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

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

The candidate gives a simple statement of
findings.

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

1-3

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

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

The candidate gives detailed conclusions
largely consistent with the evidence.

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

4-7

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

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

The candidate makes detailed conclusions
consistent with the evidence.

They identify and explain all the patterns
within the data.

The work is logically argued and is well
structured.

8-10

Total Available Marks: 10

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

© WJEC CBAC Ltd.






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.

Table completed. burn time per mass and mean burn time calculated — take Eratum into account

From the data, suggest which packaging material would be the best for the brand — one of the materials is stated.

Give reasons for your answer. — e.g. difficulty to ignite/mass to volume ratio/smokiness. Higher level answers will include some form of
gualification relating reasons to the intended use.

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.
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Examiner
Task C: Analysis roy|
Use the equation:
#éan burn time (s
##&an burn time per gram = )
#Aezmgy mass burned (g)
“to calculate the 4wz burn time per gram of material.
(You may use the space below for working).
Burn time per gram (s)
Packaging material
First result Second result Mean result
TFAC KoQ N a0
VAR S T
SPGNTS 815 eSS
166
Paper . Ea VS Lol el 1A-<€
From the data, suggest which packaging material would be the best for Ignitz Ltd to use.
. s
N e O A o = OSSO
bive reasons for your answer.
i
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» (‘C‘”Q\!\QLCLV\Q\)QS\QC\Y‘V&Q ................................................................................................... -
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Sticky Note

Not all data processed correctly. (Third row incorrect).
No reason given for 'best' based on observation (e.g. ease of ignition; smoke etc).
Reasons not related to use (lighting BBQs).
Level 2: 7 marks
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Task C: Analysis [10]
Use the equation:
Mean burn time (s)
Mean burn time per gram =
Meammass burned (g)
to calculate the meerT burn time per gram of material.
(You may use the space below for working).
Burn time per gram (s)
Packaging material ‘ ’
First result Second result Mean result
| pwej‘ 95 - Q o 5 \ AL 5 1"
WoD L&A bl secs e e & b"} - O '\‘
pCLCJC \_:?AL 3 i \ W /
e ik T oo e |

;From the data, suggest which packaging material would be the best for Ignitz Ltd to use.

LINC. DESE . POCIOQLN G, NOOXRILON. 0D DE  Eng Looad]
\‘f
X

Give reasons for your answer.

o 2 DN A . "I I R (.o e e I T L IR Y
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Sticky Note

Inconsistent processing of experimental data.
No reason for best based on observation (e.g. ease of ignition / smoke etc)
No relationship of reasons to use (as BBQ fuel).
Level 2: 4 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]
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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.
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Task C: Analysis [10]
Use the equation:
burn time (s)
burn time per gram =
mass burned (g)
to calculate the burn time per gram of material.
(You may use the space below for working).
Burn time per gram (s)
Packaging material
First result Second result Mean result

From the data, suggest which packaging material would be the best for Ignitz Ltd to use.
Give reasons for your answer.

© WJEC CBAC Ltd. (3445U40-1E-R1) Turn over.

Examiner
only










Examiner
only

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 A, B and C in the
table below.

Number of individuals
Picture of invertebrate Species name

Sample | Sample | Sample | Sample
point 1 point 2 point 3 point 4

17 19 0 0

22 18 0 0

C 4 3 0 12

34 [ },,.:, AL Dragonfly

p | =3 l o 7 8 0 15

E Bristleworm 0 0 25 14

F %Zjﬂ& Midge Larva 0 0 31 12

(b) Describe the change in the numbers of bristleworms between sample points 1—4.
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(c) Pollution has entered the water at some point along the stream. Using the Map from the resource
folder, tick (/) the box showing where you think the pollution has come from.

Farm A

Sewage Works B

Farm D

Give a reason for your choice.

(d) (i) Chart 2 in the resource folder shows the variation in the numbers of three different
invertebrates at sample point 1 during each month of the year. During which month were
the greatest number of invertebrates collected?

(i)  The distribution of stonefly nymphs and mayfly nymphs shown on Chart 2 is similar.
Describe how the distribution of damselfly nymphs is different from the distribution of the
other two types of nymph.
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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
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