uyeC WIJEC 2018 Online Exam Review

cbac

GCSE APPLIED SCIENCE (DOUBLE) UNIT 4 TASK BASED

ASSESSMENT HIGHER 3445UDO

All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

Planning 175 8.1 1.5 10 81.4 99.4
Collecting 175 8.6 1.2 10 86.4 99.4
Analysis 174 7.5 1.7 10 75.1 98.9
Evaluation 174 2.3 1.3 5 45.2 98.9
Analysis 175 7.4 1.7 10 73.8 99.4
Evaluation 170 1.4 1.2 5 27.4 96.6
Risk 174 2.2 1.9 10 22.4 98.9
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Skill Area AO1 AO2 AO3 Maths Prac
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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.

[5]




roberm

Sticky Note

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



roberm

Sticky Note

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



roberm

Sticky Note

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



roberm

Sticky Note

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

jons in each solution.

...... Fe 50£‘+BMJM

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

Weighing data

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

Titration data

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

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

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

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

FiacShk 20.80 | 1t%.40 L4 10

Tk 25.50 15 .90 2. 10

Mean titre 15.15 cmd

Examiner Only

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

titration recording (based on teacher values)

[6] Mark awarded for titration
accuracy z

[5]

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

[5]

Evaluate the method used by the student to collect the data for the BBQ lighter gel. You should
include:

the suitability of the method to measure the burn time for different masses of BBQ lighter
gel
e ways to improve the method

the suitability of the method to determine which mass of BBQ lighter gel would be best for
lighting a BBQ.

END OF PAPER
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Background

The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the
atmosphere, and so it is also a good indicator of the global greenhouse effect. River snail shells can
be collected from a stream and the carbon content of the shells assessed by adding acid to the dried
shells.

What you need to do

In this activity you are going to complete a risk assessment for the collection of river snail shells from
a stream and the measurement of their carbon content by reaction with hydrochloric acid.

You will need to include the following aspects in the risk assessment:
+  Collection of river snail shells

« Measurement of the carbon content of dried shells

Apparatus list Chemical list

* 1 X bucket to collect snails + 2 mol/dm? hydrochloric acid
* wellies or waders

» plastic sample bags

* 1 x waterproof marker pen

+ 2 x 100cm?® beaker

* 1 x dropping pipette

1 X spatula

* 1 x pestle and mortar

* 1 x electronic balance

e 1 X petri dish

+ 1 x 100cm?® measuring cylinder
+ 1 X drying oven

Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)

© WJEC CBAC Ltd. (3445UD0-1D)





Instructions

Stage 1: Collection of river snail shells

-—

Identify suitable sample points along a stream, and record the locations on a sketch map.
Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.

Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket.

Exit the stream and empty all the snail shells into a labelled plastic sample bag.

Move to each of the remaining sample points and repeat steps 3-4.

Stage 2: Measurement of the carbon content of dried shells

1.

a » 0 BN

Remove the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.

Remove the snail shells from the oven and crush using a pestle and mortar.
Use a measuring cylinder to pour 50 cm? of 2 mol/dm? hydrochloric acid into a 100 cm? beaker.
Measure and record the mass of the beaker and the acid.

Place a clean piece of paper onto the electronic balance and carefully scrape 10.0g of crushed
snail shell onto the paper using a spatula.

Pour the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the
snail shell has reacted with the acid.

Measure and record the mass of the beaker and acid, and determine the loss of mass due to
carbon dioxide gas.

© WJEC CBAC Ltd. (3445UD0-1D) Turn over.
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STUDENT SAFETY SHEETS 20

. Hydrochloric acid
also applies to Hydrogen chloride gas

[If less than 2 mol/dm?3]

Substance Hazard Comment
Hydrogen chloride It is toxic if breathed in. It causes severe burns and irritates
Gas .\@; the lungs. For a 15 minute exposure, the concentration in the
SN atmosphere should not exceed 8 mg m3.
TOXIC
=
e e
CORROSIVE
Concentrated — It causes burns. The vapour irritates the lungs.
hydrochloric acid oy
[If 6.5mol/dm3 or more]
CORROSIVE
Moderately-concentrated & It may irritate the eyes and skin.
hydrochloric acid x
[If less than 6.5 mol/dm3 but —
2mol/dm3 or more] IRRITANT
Dilute hydrochloric acid LOW HAZARD This includes stomach acid. Dilute acid may still cause harm in the

eyes orin a cut.

Typical control measures to reduce risk

Use the lowest concentration possible.

Use the smallest volume possible.

Wear eye protection for all but the most dilute solutions.

Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.

Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard.

Assessing the risks

*  What are the details of the activity to be undertaken? What are the hazards?
e What is the chance of something going wrong?
Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
produced if concentrated acid is over-heated.
*  How serious would it be if something did go wrong?
NB There are occasional reports of pupils being taken to hospital as a result of breathing in chlorine.
*  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 the eye
. Vapour breathed in
. Swallowed

. Spilt on the skin or
clothing

. Spilt on the floor,
bench, etc

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

Remove to fresh air. Call a doctor if breathing is difficult.

Do no more than wash out the mouth with water. Do not induce vomiting. Sips of
water may help cool the throat and help keep the airway open. See a doctor.
Remove contaminated clothing. Then drench the skin with plenty of water. If a large
area is affected or blistering occurs, see a doctor.

For release of gas, consider the need to evacuate the laboratory and open all
windows.

For large spills, and especially for (moderately) concentrated acid, cover with mineral
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate.
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it
well.

© WJEC CBAC Ltd. (3445UD0-1D)
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Complete the risk assessment. [10]
Stage 1: Collection of river snail shells
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Stage 2: Measurement of the carbon content of dried shells
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Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.




















Examiner i
only g

Task D: Evaluation )
-Evaluate:
 your method;

o the quality of the data collected;
o the validity of your conclusion.

g

Suggest how you could improve your method.
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END OF PAPER
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Sticky Note

No valid comment about the suitability of the experiment to address the question i.e. does not state that the method clearly identifies which one is 'best'.
Level 3: 4 marks
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Task D: Evaluation [5]
-Evaluate:
 your method;

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

Suggest how you could improve your method.
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Task D: Evaluation [8]
Evaluate:

» your method;

» the quality of the data collected;

» the validity of your conclusion.

Suggest how you could improve your method.

Mﬁcm ...... mé ........................... Py L. Con...Ree....... thol. posr bo..

of the C

¢bu‘%UwiLUQﬂP(OCLLLmdLUO.D

~rom. T emmnw@ . Lme[e,r O

END OF PAPER
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Sticky Note

No valid comment about the suitability of the experiment to address the question i.e. does not clearly state that the method identifies which is best.
Level 2: 3 marks










Task D: Evaluation

Evaluate:
» your method;
» the quality of the data collected;
» the validity of your conclusion.

Suggest how you could improve your method.
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END OF PAPER
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Part B — Qualitative analysis to identify Y in C, H, . Y

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

Inference from results

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

Iodo@\ test i = Rf;f”) (ut’- ﬁ)

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

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

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

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

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

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

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

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

Sticky Note

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



Gerard Griffiths

Sticky Note

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

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

Inference from results

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

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

Silver nitrate test N06 0(/!\@)@!‘8@

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

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

&
HO,H Auet®

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

H- H

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

Examiner
only
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Generic Mark Scheme

ACTIVITY 1 TASK D: 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.






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.

method: — Comment about whether (or not) the method actually measures the volume (as opposed to froth); comment about the ability of the
procedure to measure differences between the volume of carbon dioxide produced in 5 minutes at each temperature; no repeats, temperature
changes during the experiments as the water cools.

Inaccuracies may include: accurately deciding the level of the froth; some carbon dioxide not trapped in the froth; changing temperature.

Suggest ways to improve your method. — any sensible suggestions to the method or equipment. These may include repeating, use of gas
syringe or measuring cylinder to collect gas, using a harrower measuring cylinder.

Quality of data. — Candidates should make a comment on whether the results are repeatable or not — need repeat; explanation of comment.
Comment related to expected pattern of results.

Candidates should make a comment on whether the experiment is able to answer the question ‘Which temperature would be the best for
Brewerz to use with the yeast?’ or not; explanation of the comment.

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

Brewerz Ltd is a company that brews beer. The brewing process uses yeast to ferment sugar, such
as glucose, into alcohol. During fermentation a carbon dioxide froth is formed on the surface of the
fermenting mixture. Brewerz Ltd are investigating a new variety of yeast for use in a new beer.

The fermentation rate depends on the temperature of the glucose/yeast mixture. Brewerz Ltd have
5 different temperature settings on their fermentation machine: 20°C, 30°C, 40°C, 50°C and 60 °C.

In this assessment you need to compare the 5 different fermentation temperatures and suggest
which one would be the best temperature for Brewerz Ltd to use with the new yeast.

Assessment summary

You will need to:

4. Task D: Evaluation

Evaluate (comment on) the quality of your data and the method you used. Consider the
changes you could make to the method to improve your investigation.

© WJEC CBAC Ltd. (3445UD0-1A)





Task D: Evaluation
Evaluate:
e your method,;

* the quality of the data collected;
 the validity of your conclusion.

Suggest how you could improve your method.

[5]

END OF PAPER

© WJEC CBAC Ltd.
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ask A: Analysis [10]

"f-'.f (a) Analyse the data given in the burn time against spatulas of BBQ lighter gel experiment
shown in Table 1.

(i) Circle the anomalous value in the table below.

(i) Complete the table below. Ignore the anomalous value in your calculations.

Burn time (s)
Number of spatulas of
BBQ gel Test 1 Test 2 Test 3 Test 4 Mean
1 21 25 22 24 23 4
5 @ 67 66 68 b* . /
3 93 95 99 96 ae.
4 95 100 101 08 99

(b) Use Graph 1 from the Resource Folder to determine the maximum burn time of paper
lighters.

Maximum burn time of paper lighters = ARG S

(c). Graph 2 in the Resource Folder shows the burn time against mass of BBQ lighter tablets.
A particular barbeque burner requires a tablet burn time of 185 seconds to effectively light
all the BBQ briquettes.

(i) Use the graph to determine the minimum mass of tablet required to produce this
burn time.

Minimum mass of tablet = ... o g

(i) Use your answer to (i) and the equation:

mass of tablet
volume of tablet

density of tablet =

to calculate the volume of this tablet. The density of the tablet is 1.33 g/em?3.

1. 33 x 7}

Volume of tablet = ... A AN omB

(3445UD0-1B)
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(d) The manufacturer of the BBQ lighter fuels is trialling a new form of lighter in pellet form Each Exmner

pellet has a mass of one gram and will burn for 20 seconds. A pile of 10 pellets will burn for 160 =
seconds. :

(i)  Use the information above and Graph 2 from the resource folder to sketch the graph that |
you would expect for the pellets on the grid below. .

200 - : e 3 T T - Tl - p— - T SR s

L s : ;' S e TR e R i
: - =i | | : T B FI I ) : H =
s T B : 5
: e SR T T : :
180 ; T Sp Ry s
~ T = R
oo l" -+ i fifiees B ._.1‘ : el | Bt
- B ~ [ ! i S 5
160 1= ; : :
Wbialied g i i X
= ; T ¥ - o s N
1404 [t =e
: i Fupt . i i
e et : gl &
b PR ,- EIE i emton
120 : Tog ;
) : = : 1=
E e 1 8 ek v e il P =
ot E=aams
P —ssove 3
= 2 = : '
m !

80

60— ——
] / :
20 ! R T ;

OHU 1 _2 : :_3 . ::4 LL .;5.:. g 6;_: » 7; 8 9 = )
Mass of BBQ pellet (g)

(i) Comment on the suitability of using pellets over tablets. /

A00ma00, . 05 000 00, A can.. a0 e ook

L beXSec. AT T dableds, o famed. 150 meconds.. @

Ao bud..whoneco.. with.. tha. pdﬁﬁ%&c&/ne‘ed ..... /O @

Fodoc...abusn.. hma. 160 seconds.. XY Towes \ese
\-{Q)\‘ou L @wﬁé\csAc&Q "%2‘( (344sub)o1a)c WC%SQ\ AR % urn over.




Sticky Note

Density of tablet calculated incorrectly.
Graph not curved.
level 2: 7 marks










ask A: Analysis

[10]

g (a) Analyse the data given in the burn time against spatulas of BBQ lighter gel experiment

shown in Table 1.

(i) Circle the anomalous value in the table below.

(iiy Complete the table below. Ignore the anomalous value in your calculations.

Burn time (s)
Number of spatulas of
BBQ gel Test 1 Test 2 Test 3 Test 4 Mean
1 21 25 22 24 23
7 @ 67 66 68 o
3 93 95 99 96 ae.
4 95 100 101 98 99

Examiner
only .-

(b) Use Graph 1 from the Resource Folder to determine the maximum burn time of paper
lighters.

Maximum burn time of paper lighters = ARG S

(c)- Graph 2 in the Resource Folder shows the burn time against mass of BBQ lighter tablets.
A particular barbeque burner requires a tablet burn time of 185 seconds to effectively light
all the BBQ briquettes.

(i) Use the graph to determine the minimum mass of tablet required to produce this
burn time.

Minimum mass of tablet = ... oo g

(i) Use your answer to (i) and the equation:

mass of tablet
volume of tablet

density of tablet =

to calculate the volume of this tablet. The density of the tablet is 1.33 g/cm?3.

L ].33 x 7}

Volume of tablet = ... A AN omB

(3445UD0-1B)
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(d) The manufacturer of the BBQ lighter fuels is trialling a new form of lighter in pellet form Each rxzm;,ner
pellet has a mass of one gram and will burn for 20 seconds. A pile of 10 pellets will burn for 160 |-
seconds. _
(i)  Use the information above and Graph 2 from the resource folder to sketch the graph that '
you would expect for the pellets on the grid below. .
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(i) Comment on the suitability of using pellets over tablets.
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Task A: Analysis ’ - [10]

(a) Analyée the data given in the burn time against spatulas of BBQ lighter gel experiment
shown in Table 1.

(i) Circle the anomalous value in the table below.

(i) Complete the table below. Ignore the anomalous value in your calculations.

Burn time (s)
Number of spatulas of
BBGiget Test 1 Test 2 Test 3 Test 4 Mean
1 21 25 22 . 24 23
e

2 () | o 66 68 | 6
3 93 95 99 96

4 95 100 101 98 99

(b)) Use Graph 1 from the Resource Folder to determine the maximum burn time of paper
lighters. :

Maximum burn time of paper lighters = I&G s

(c) Graph 2in the Resource Folder shows the burn time against mass of BBQ lighter tablets.
A particular barbeque burner requires a tablet burn time of 185 seconds to effectively light
all the BBQ briquettes.

(i) Use the graph to determine the minimum mass of tablet required to produce this f
burn time.

Minimum mass of tablet = @@? g

(i) Use your answer to (i) and the equation:

mass of tablet
volume of tablet

density of tablet =

to calculate the volume of this tablet. The density of the tablet is 1.33glcm®.

4138+

Volume of tablet = \D& crin?

© WJEC CBAC Ltd. (3445UD0-1B)
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(d) The manufacturer of the BBQ lighter fuels is trialling a new form of lighter in pellet form Each

pellet has a mass of one gram and will burn for 20 seconds. A pile of 10 pellets will burn for 160}

seconds.

(i) Usethe information above and Graph 2 from the resource folder to sketch the graph that

you would expect for the pellets on the grid below.
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Mass of BBQ pellet (g)

(i) Comment on the suitability of using pellets over tablets.
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Sticky Note

Graph not a curve.
Level 3: 9 marks










Task A: Analysis ’ - [10]

(a) Analyée the data given in the burn time against spatulas of BBQ lighter gel experiment
shown in Table 1.

(i) Circle the anomalous value in the table below.

(i) Complete the table below. Ignore the anomalous value in your calculations.

Burn time (s)
Number of spatulas of
BBCiges Test 1 Test 2 Test 3 Test 4 Mean
1 21 25 22 . 24 23
e

. | (m) | @ | = | e | 6
3 93 95 99 96

4 95 100 101 98 99

(b)) Use Graph 1 from the Resource Folder to determine the maximum burn time of paper
lighters. :

Maximum burn time of paper lighters = I&G s

(c) Graph 2 in the Resource Folder shows the burn time against mass of BBQ lighter tablets.
A particular barbeque burner requires a tablet burn time of 185 seconds to effectively light
all the BBQ briquettes.

(i) Use the graph to determine the minimum mass of tablet required to produce this f
burn time.

Minimum mass of tablet = @@t} g

(i) Use your answer to (i) and the equation:

mass of tablet
volume of tablet

density of tablet =

to calculate the volume of this tablet. The density of the tablet is 1.33glcm?.

4138+

Volume of tablet = QQ\ crin?
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(d) The manufacturer of the BBQ lighter fuels is trialling a new form of lighter in pellet form. Each

seconds.

() Use the information above and Graph 2 from the resource folder to sketch the graph that
you would expect for the pellets on the grid below.

pellet has a mass of one gram and will burn for 20 seconds. A pile of 10 pellets will burn for160|:
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(i) Comment on the suitability of using pellets over tablets.
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Examiner
t
(v) Part of the '"H NMR spectrum of CH,,YCOOH is shown below. Explain whether or not| o
this spectrum fits the structure suggested in part (jv). , [2] 2
‘ o/ ppm ‘ 4.50 ‘ 3.40 2.30 0.9 )
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13
END OF PAPER
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Gerard Griffiths

Sticky Note

The hydrogen regions are correctly linked to the structure from the previous question - 1 mark.
The student has also linked the splitting to adjacent hydrogens for the second mark.
Total - 2 marks.
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this spectrum fits the structure suggested in part (iv). [2]
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Task B: Evaluation [5]

Evaluate the method used by the student to collect the data for the BBQ lighter gel. You should
include:

¢ the suitability of the method to measure the burn time for different masses of BBQ lighter

gel
» ways to improve the method
« the suitability of the method to determine which mass of BBQ lighter gel would be best for

lighting a BBQ.
Ane e Baod.. Ue0s. . Ses. SN, A1 Can..
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Sticky Note

No valid improvement.
'Best' not identified with a reason.
Level 2: 2 marks










Task B: Evaluation [5]

Evaluate the method used by the student to collect the data for the BBQ lighter gel. You should
include:

¢ the suitability of the method to measure the burn time for different masses of BBQ lighter
gel

» ways to improve the method
+ the suitability of the method to determine which mass of BBQ lighter gel would be best for
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Task B: Evaluation

Evaluate the method used by the student to collect the data for the BBQ lighter gel. You should |
include:
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Sticky Note

Candidate does not state that 3 or 4 spatulas is best with a reason why.
Level 2: 3 marks










Task B: Evaluation [5] |

Evaluate the method used by the student to collect the data for the BBQ lighter gel. You should |
include:

o the suitability of the method to measure the burn time for different masses of BBQ lighter
gel '

e ways to improve the method

« the suitability of the method to determine which mass of BBQ lighter gel would be best for
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3. Aqueous-citric acid reacts with sodium hydrogencarbonate according to the following equation.

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

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

the reaction.

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

e 16.0g:of powdered sodium hydrogencarbonate was weighed

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

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

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

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

< zﬁﬁg Na H (0,

o\ ( { 3’.!)

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

(as% NqHC(}3 .~ N aHLC’S
: N dad .

H“ﬁ > Ui \3@3/

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

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

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

END OF PAPER
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Sticky Note

2 marks for this answer:

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

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



roberm

Sticky Note

1 mark for this calculation:

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

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

After re-organising the enthalpy expression, and calculating the change in temperature as 
∆T = (-)56.56 oC, the temperature should therefore decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 56.56  = 80.96 oC.










- S Qerdt ~

8 L | wot danS

3. Aqueous-citric acid reacts with sodium hydrogencarbonate according to the following equation.

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

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

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

o 16.0g of powdered sodium hydrogencarbonate was weighed

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

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

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

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

\(pﬁ > Ui \Qe(va

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

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

Final temperature = ... goq(a ..... °C
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The combustion properties of barbeque fire lighters
Background

Ignitz Ltd is a company that manufactures charcoal barbeque (BBQ) briquettes. They are looking to
develop a new range of BBQ lighter which produces a flame that lasts for enough time to set fire to
the surrounding briquettes.

Figure 1: Barbeque briquettes

In this assessment, you will be given some information about BBQ lighters. You have to decide which
is most suitable to light the surrounding briquettes.

A student tested BBQ lighter gel. She put different numbers of level spatulas of the gel onto a metal
dish and timed the burn time of the gel.

The following apparatus was used to collect this data:
* metal dish

spatula

BBQ lighter gel

stopwatch

splint

Bunsen burner

heat proof mat

Method

1. Set up the experiment as shown in the diagram below:

BBQ lighter gel

metal dish

heat proof mat

Pour one level spatula of BBQ lighter gel into a metal dish.
Ignite the gel with a lighted splint and start the stopwatch.
Measure and record the burn time of the gel.

Repeat three times.

Repeat for 2, 3 and 4 level spatulas of BBQ lighter gel.

oahwh

© WJEC CBAC Ltd. (3445UD0-1C)





The student’s results showing the burn time for different level spatulas of BBQ lighter gel are shown

in Table 1.
Table 1
Burn time (s)
Number of spatulas of
BBQ lighter gel
Test 1 Test 2 Test 3 Test 4

1 21 25 22 24
2 86 67 66 68
3 93 95 99 96
4 96 100 101 98

The data sheet from the BBQ lighter manufacturer gives burn time data for four different fuels: BBQ
lighter gel, wooden splints, wood shavings and paper lighters. This is shown in Graph 1.

Graph 1
A
200 I
— BBQ lighter gel B ERNNEEE
180 Qlighter g B
—— wooden splints
160 = = wood shavings
140 paper lighters &
2]
o 120
£
S 100
E_J) =
80 £ ==
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0
0 1 2 3 4 5 6 7 8

Mass of BBQ fuel (g)
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Burn time (s)

Ignitz Ltd have obtained data from the manufacturers of BBQ lighter tablets.

The burn times of a range of tablet masses are shown in Graph 2.

Graph 2
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Task B: Carry out your method to collect data

-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.

o=t
20= 3%
40 = &o
50 = 42
60 = \S

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

T’empgro.!rme (%) | Heigur of F("o-r\« (sz)
1 2w i |
' o S¢

So Wz

60 is

® WJEC CBAC Ltd. (3445UD0-1A)

Examiner
only
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Task B: Carry out your method to collect data

-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.

o=t
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40 = &o
50 = 42
60 = \S
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Sticky Note

Incorrect unit for height of froth.
Level 3: 9 marks










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

Stream bed is slippery

falling over in the stream whilst collecting

Wear suitable footwear; do not move into water
above knee level; always work with a partner;
move slowly through the water.

Organisms in water carry disease

could become infected by the disease whilst
{collecting/handling}

Do not consume the water; do not rub eyes with
wet hands, cover any cuts; wash hands after
handling/wear gloves

Stage 2

Hazard

Risk

Control Measure

Drying oven is hot

Burn to skin whilst handling (OWTTE)

Do not touch the inside (hot surfaces) of the
oven/wear heat-proof gloves

Shells are sharp

{Skin cuts/ puncture wounds/ eye wounds} whilst
{grinding/crushing/transferring}

Ensure all shell fragments have been ground into
fine fragments/wear gloves/wear goggles

(2 mol/dm® hydrochloric) acid is an irritant

May transfer from hand to eyes whilst pouring

Wear goggles;
wash off any acid on skin.

Level 3 — Candidates address all the points. They give feasible control measures for each hazard identified.
Level 2 — Candidates address some hazards and risks and identify corresponding control measures.
Level 1 — Candidates address some hazards / risks and may identify corresponding control measures.

© WJEC CBAC Ltd.
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Examiner
Task B: Carry out your method to collect data nop| ™
-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.
o=t
20+ 3%
40 = &o
50 = 42
60 = \S
Present your results in a table. Include all of your results.
TQMQQ{‘M (c'C) Hej_ﬁ\,dr of Forha CCW\:)
i e s
g0 3%
o Se
So W2
60 iS
Turn over.
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Generic Mark Scheme for Activity 2

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.

€)) 0] 2 spatulas, 86 (first value)
(ii) 67 (ecf)
96 (allow 95.75/95.8)
(b) 126 s
(©) 0] 6.9-7.1¢g
(ii) 5.26 cm’

(equation needs rearrangement)
accept incorrect rounding

(d) 0] Curved line with decreasing gradien
from (1, 20) to (10, 160) with < 1 small square tolerance
ignore plots from (0,0)

(i) Pellets appear to burn for less time than tablets so are less effective

accept converse arguement

Level 3 — Candidates address the majority of the points in the generic mark scheme in detalil
Level 2 — Candidates address the majority of the above points in the generic mark scheme
Level 1 — Candidates briefly address some the points in the generic mark scheme

© WJEC CBAC Ltd. 11











Generic Mark Scheme

ACTIVITY 2 TASK B: EVALUATION

Level 1

Level 2

Level 3

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

Evaluating

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

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

2-3

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

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

4-5

Total Available Marks: 5

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

© 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.

Candidates should evaluate:

The suitability of the method to measure the burn time for different masses of BBQ gel. — method is valid; the mean burn time increases for
increasing spatulas of gel; the repeats for each number of spatulas are close together (repeatable); you can see a pattern.

Ways to improve the method. — vary the mass of the gel not the number of spatulas; more repeats; extend the range.

The suitability of the method to determine which mass of BBQ gel would be best for lighting a BBQ. — the pattern seems to show that the burn
time increases rapidly for low masses of gel (number of spatulas of gel), but then starts to level off; 4 spatulas only burns for a few seconds
more than 3 spatulas, suggesting 3 spatulas is best; need to test 5/ 6/ 7 spatulas (or more higher masses).

Comments may be in extended prose.

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

© WJEC CBAC Ltd. 13











Background

The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the
atmosphere, and so it is also a good indicator of the global greenhouse effect. River snail shells can

be collected from a stream and the carbon content of the shells assessed by addmg acid to the dried
shells.

What you need to do

In this activity you are going to complete a risk assessment for the collection of river snail shells from
a stream and the measurement of their carbon content by reaction with hydrochloric acid.

You will need to include the following aspects in the risk assessment:
»  Collection of river snail shells

+  Measurement of the carbon content of dried shells

Apparatus list Chemical list

1 X bucket to collect-snails « 2 mol/dm?® hydrochloric acid
wellies or waders

plastic sample bags

1 X waterproof marker pen

2 x 100cm? beaker

1 X dropping pipette

1 X spatula

1 X pestle and mortar

1 X electronic balance

1 X petri dish

1 x 100 cm? measuring cylinder
1 X drying oven

e © © ®» @ © e © © @ ©° o

Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)
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Instructions

Stage 1: Collection of river snail shells.

-

Identify suitable sample points along a stream, and record the locations on a sketch map.
Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.

Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket. et

Exit the stream and empty all the snail shells into a labelled plastic sample bag.

Move to each of the remaining samiple points and repeat steps 3-4.

Stage 2: Measurement of the carbon content of dried shells

1.

O

Remove. the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.

Remove the snail shells from the oven and crush using a pestle and mortar.

Use a measuring cylinder to pour 50 cm? of 2 mol/dm? hydrochloric acid into a 100cm?® beaker.- _

Measure and record the mass of the beaker and the acid.

Place a clean piece of paper onto the electronic balance and carefully scrape 10.0g of crushed
snail shell onto the paper using a spatula.

Pour the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the
snail shell has reacted with the acid.

Measure and record the mass of the beaker and acid, and determine the loss of mass due to A

carbon dioxide gas. .

© WJEC CBAG Ltd. (3445UD0-1D) Turn over.
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STUDENT SAFETY SHEETS 20

i Hydrochloric acid
also applies to Hydrogen chloride gas

) Substance Hazard Comment
Hydrogen chloride : It is toxic if breathed in. It causes severe burns and irritates
Gas % the lungs. For a 15 minute exposure, the concentration in the
atmosphere should not exceed 8 mg m3.
TOXIC
=
e e
CORROSIVE
Concentrated = It causes burns. The vapour irritates the lungs.
hydrochloric acid Fay
[If 8.5mol/dmS3 or more] |
CORROSIVE
Moderately-concentrated S It may irritate the eyes and skin.
hydrochloric acid x
[ifless than 6.5 mol/dm? but ——
2mol/dm3 or more] IRRITANT
Dilute hydrochloric acid , This includes stomach acid. Dilute acid may still cause harm in the
[If less than 2mol/dm?] LOWHAZARD | oyes or in a cut.

Typical control measures to reduce risk

e Use the lowest concentration possible.
»  Use the smallest volume possible.
s Wear eye protection for all but the most dilute solutions.
»  Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.
«  Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard.

Assessing the risks

‘s What are the details of the activity to be undertaken? What are the hazards?

' 2+ Whatis the chance of something going wrong?

. Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
_* produced if concentrated acid is over-heated.

»  How serious would it be if something did go wrong?

» NB There are occasional reports of pupils being taken to hospital as a result of breathing in chlorine.
©-s . 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?
o Inthe eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.
__*  Vapour breathed in Remove to fresh air. Call a doctor if breathing is difficult.
: Swallowed Do no more than wash out the mouth with water. Do not induce vomiting. Sips of

R water may help cool the throat and help keep the airway open. See a doctor.
“»  Spilt on the skin or Remove contaminated clothing. Then drench the skin with plenty of water. If a large

. clothing area is affected or blistering occurs, see a doctor.
e Spilt on the floor, For release of gas, consider the need to evacuate the laboratory and open all i
bench, etc windows. ;

For large spills, and especially for (moderately) concentrated acid, cover with mineral
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate.
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it
well.

© WJEC CBAC Ltd. (3445UD0-1D)
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[10]

Complete the risk assessment.

Stage 1: Collection of river snail shells
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Stage 2: Measurement of the carbon content of dried shells
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Sticky Note

Hazards not identified with reason (e.g. HCl is an irritant).
Not all risks have actions (e.g. HCl can irritate the eyes and skin if splashed during handling)
Level 2: 4 marks











Background

The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the
atmosphere, and so it is also a good indicator of the global greenhouse effect. River snail shells can
be collected from a stream and the carbon content of the shells assessed by adding acid to the dried
shells.

What you need to do

In this activity you are going to complete a risk assessment for the collection of river snail shells from
a stream and the measurement of their carbon content by reaction with hydrochloric acid.

You will need to include the following aspects in the risk assessment:
= Collection of river shail shells

+  Measurement of the carbon content of dried shells

Apparatus list Chemical list

1 x bucket to collect snails 2 mol/dm? hydrochloric acid
wellies or waders

plastic sample bags

1 X waterproof marker pen

2 x 100cm? beaker

1 X dropping pipette

1 X spatula

1 X pestle and mortar

1 X electronic balance

1 X petri dish

1 x 100cm?® measuring cylinder
1 X drying oven

Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)

© WJEC CBAC Ltd. (3445UDD-1D)






Instructions
Stage 1: Collection of river snail shells

' 1 E identify suitable sample points along a stream, and record the locations on a sketch map.
- '. 2. Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.

773 Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket.

4. Exit the stream and empty all the snail shells into a labelled plastic sample bag.

5. Move to each of the remaining sample points and repeat steps 3-4.

Stage 2: Measurement of the carbon content of dried shells

1. Remove the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.

Remove the snail shells from the oven and crush using a pestle and mortar.

Use a measuring cylinder to pour 50 cm? of 2 mol/dm?® hydrochloric acid into a 100cm?® beaker.

3445UD01D

03

Measure and record the mass of the beaker and the acid.

SO

Place a clean piece of paper onto the electronic balance and carefully scrape 10.0g of crushed
snail shell onto the paper using a spatula.

6. Pour the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the
snail shell has reacted with the acid.

7. Measure and record the mass of the beaker and acid, and determine the loss of mass due to
carbon dioxide gas.

© WJEC CBAC Ltd. (3445UD0-1D) Turn over.
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STUDENT SAFETY SHEETS 20

Hydrochloric acid
also applies to Hydrogen chloride gas

Pl L

; Substance Hazard Comment %
Hydrogen chloride It is toxic if breathed in. It causes severe burns and irritates ,
Gas o3 the lungs. For a 15 minute exposure, the concentration in the

atmosphere should not exceed 8mg mS.
TOXIC
=
-
CORROSIVE
Concentrated = It causes burns. The vapour irritates the lungs.
hydrochloric acid & e
| [} 8.5mol/dm3 or more]
b= CORROSIVE

{ Moderately-concentrated
| hydrochloric acid
| [If less than 6.5mol/dm? but
2 mol/dm3 or more]

It may irritate the eyes and skin.

X|

IRRITANT

Dilute hydrochloric acid
[If less than 2mol/dm?]

| Typical control measures to reduce risk

Use the lowest concentration possible.

Use the smallest volume possible.

Wear eye protection for all but the most dilute solutions.

Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.

Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard.

This includes stomach acid. Dilute acid may still cause harm in the

LOW HAZARD eyes or in a cut.

ssessing the risks

'/ o What are the details of the activity to be undertaken? What are the hazards?
'~ Whatis the chance of something going wrong?
- Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
: produced if concentrated acid is over-heated. '
s How serious would it be if something did go wrong?
NB There are occasional reports of pupils being taken to hospital as a result of breathing in chiorine.
- o 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?
'ﬁmergency action
: In the eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.
- “Vapour breathed in Remove to fresh air. Call a doctor if breathing is difficult.
Swallowed Do no more than wash out the mouth with water. Do not induce vomiting. Sips of

v water may help cool the throat and help keep the airway open. See a doctor.
« Spilt on the skin or Remove contaminated clothing. Then drench the skin with plenty of water. If a large

clothing area is affected or blistering occurs, see a doctor.
+  Spilt on the floor, For release of gas, consider the need to evacuate the laboratory and open all
bench, etc windows.

For large spills, and especially for (moderately) concentrated acid, cover with mineral
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate.
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it
well.

© WJEC CBAC Ltd. (3445UD0-1D)
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Sticky Note

Reason for HCl being a hazard not stated (irritant).
Not all Risks have actions.
Level 2: 4 marks










sui able method that will allow you to compare the fermentation rate of yeast and glucose at
ifferent temperatures: 20°C, 30°C, 40°C, 50°C and 60°C by measuring the volume of carbon
xide froth.

“What equipment/materials will be available to you?

water

1 x stopwatch (+ 0.01s)

1 x thermometer ( 1°C)

1 x 600cm? beaker

1 x 100cm?® measuring cylinder

1 x 50cm® measuring cylinder

1 x 100cm?® beaker

access to yeast suspension in a water bath at 30°C — (30 cm? required for each test)
access to a kettle

e

‘o '® o e © © © o o
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Task A: Planning h -[101}

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

Include a list of equipment with your method.

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

Measurement of the dependent variable not detailed.
Method will not work to answer question.
Level 3: 8 marks










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

Examiner
only

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.

o=t
20= 3%
40 = &o
50 = 42
60 = \S

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

RANAR RSN

T—me)(:rwu:e () Heigit of Frorhs (cwﬁ) |
e s
‘ g0 -:;'s
: 4o e
So W2
60 _ 'S | I @

Turn over.
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Sticky Note

Incorrect unit for height of froth.
Level 3: 9 marks










Analysis

Task C

Use your results to plot a graph on the grid below

(3445UD0-1A)
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From the data, explain which temperature would be the best for Brewerz Ltd to use.
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Sticky Note

Reason for best not related to intended use in brewing.
Level 3: 9 marks










Evaluate:
* your method;
« the quality of the data collected;
» the validity of your conclusion.

Suggest how you could improve your method.

......................................................................................................................................................................................................................
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END OF PAPER

- |Examiner

Task D: Evaluation 5 [5] .
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Sticky Note

No valid comment has been made about the suitability of the method with a correct valid reason.










Task A: Analysis

(a) Analyse the data given in the burn time against spatulas of BBQ lighter gel experimenf

shown in Table 1.

(i) Circle the anomalous value in the table below.

(i) Complete the table below. Ignore the anomalous value in your calculations.

Burn time (s)
Number of spatulas of
B Test 1 Test 2 Test 3 Test 4 Mean
1 21 25 22 24 23
2 86 67 66 68 B2
3 93 95 99 96 45:%..
4 95 100 101 98 99

(b) Use Graph 1 from the Resource Folder to determine the maximum burn time of paper

lighters.

Maximum burn time of paper lighters = ... & s

(¢) Graph 2 in the Resource Folder shows the burn time against mass of BBQ lighter tablets.
A particular barbeque burner requires a tablet burn time of 185 seconds to effectively light

all the BBQ briquettes.

(i) Use the graph to determine the minimum mass of tablet required to produce this

burn time.

Minimum mass of tablet = ................

(i) Use your answer fo (i) and the equation:

density of tablet =

mass of tablet

volume of tablet

to calculate the volume of this tablet. The density of the tablet is 1.33 g/cm?.

© WJEC CBAC Ltd.
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“{d)’ The manufacturer of the BBAQ lighter fuels s trialling a new form of lighter in pellet form. Each Eseamine:

only
pellet has a mass of one gram and will burn for 20 seconds. A pile of 10 pellets will burn for 160
seconds.

‘(i) Use the information above and Graph 2 from the resource folder to sketch the graph that
you would expect for the pellets on the grid below.

2007

i 1

1801

160 ==

140

120 T At - :

100 4=

Burn time (s)

,

80 -

60

3 4 5 6 7 8 9 10
Mass of BBQ pellet (g)

(i) Comment on the suitability of using pellets over tablets.

- b 7 o /)
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Sticky Note

Anomaly not identified.
Candidate has failed to spot that the pellets appear to burn for less time so are less effective at lighting a BBQ.
Level 3: 8 marks












Task B: Evaluation

[5]

Evaluate the method used by the student to collect the data for the BBQ lighter gel. You should

include:

gel
e ways to improve the method

* the suitability of the method to determine which mass of BBQ lighter gel would be best for
lighting a BBQ.
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END OF PAPER

the suitability of the method to measure the burn time for different masses of BBQ lighter
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Sticky Note

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











Background

The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the
atmosphere, and so it is also'a good indicator of the global greenhouse effect. River snail shells can
be collected from a stream and the carbon content of the-shells assessed by adding acid to the dried

shells.

What you need to do

In this activity you are going to complete a risk assessment for the collection of river snail shells from
a stream and the measurement of their carbon content by reaction with hydrochloric acid.

You will need to include the following aspects in the risk assessment:

*  Collection of river snail shells

*  Measurement of the carbon content of dried shells

Apparatus list Chemical list

1 X bucket to collect snails * 2 mol/dm? hydrochloric acid
wellies or waders

plastic sample bags

1 x waterproof marker pen

2 x 100cm? beaker

1 X dropping pipette

1 x spatula

1 % pestle and mortar

1 x electronic balance

1 % petri dish

1 x 100cm® measuring ¢ylinder
1 X drying oven

Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)

© WJEC CBAC Ltd. (3445UD0-1D)
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- -Instructions

- :Stage 1: Collection of river snail shells

. 1.

2.

Identify suitable sample points along a stream, and record the locations on a sketch map.
Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.

Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket.

Exit the stream and empty all the snail shells into a labelled plastic sample bag.

Move to each of the remaining sample points and repeat steps 3-4.

‘ ?f_:'_Stage 2: Measurement of the carbon content of dried shells

1,

oA W N

Remove the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.

Remove the snail shells from the oven and crush using a pestle and mortar.
Use a measuring cylinder to pour 50 cm? of 2 mol/dm?® hydrochloric acid into a 100 cm? beaker.
Measure and record the mass of the beaker and the acid.

Place a clean piece of paper onto the electronic balance and carefully scrape 10.0g of crushed

_snail shell onto the paper using a spatula.

o PoUr the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the

snail shell has reacted with the acid.

Measure. and record the mass of the beaker and acid, and determine the loss of mass due to
carbon dioxide gas.

® WJEC CBAC Litd. (3445UD0-1D) Turn over.
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4
STUDENT SAFETY SHEETS 20
_ Hydrochloric acid
also applies to Hydrogen chlioride gas ;
Substance Hazard Comment A =
Hydrogen chloride It is toxic if breathed in. It causes severe burns and irritates
| Gas \@ the lungs. For a 15 minute exposure, the concentration in the
2 atmosphere should not exceed 8mgm-3,
TOXIC
L
CORROSIVE
Concentrated — It causes burns. The vapour irritates the lungs.
hydrochloric acid oy’
[If 8.5mol/dm3 or more]
‘CORROSIVE
Moderately-concentrated e & It may irritate the eyes and skin.
hydrochloric acid x
[If less than 6.5 mol/dm3 but ==
2mol/dm?® or more] IRRITANT
Dilute hydrochloric acid : This includes stomach acid. Dilute acid may still cause harm in the
[If less than 2mol/dm3] LOW HAZARD eyes orin a cut.

Typical control measures to reduce risk

Use the lowest concentration possible.

Use the smallest volume possible.

Wear eye protection for all but the most dilute solutions.

Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.

Assessing the risks

Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard. =

*  What are the details of the activity to be undertaken? What are the hazards?

*  What s the chance of something going wrong? _ :
Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
produced if concentrated acid is over-heated.

*  How serious would it be if something did go wrong?

NB There are occasional reports of pupils being taken to hospital as a result of breathing in chlorine.

*  How can the risk(s) be controlled for this activity? ‘ A
Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be

worn?

Emergency action

* Intheeye
*  Vapour breathed in
. Swallowed

*  Spilton the skin or
clothing

. Spilt on the floor,
bench, etc

Flood the eye with gently-running tap water for 10 minutes. See a doctor. !
Remove to fresh air. Call a doctor if breathing is difficult.

Do no more than wash out the mouth with water. Do not induce vomiting. Sips of
water may help cool the throat and help keep the airway open. See a doctor.
Remove contaminated clothing. Then drench the skin with plenty of water. If a large
area is affected or blistering occurs, see a doctor.

For release of gas, consider the need to evacuate the laboratory and open all
windows,

For large spills; and especially for (moderately) concentrated acid, cover with mineral
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate.
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it
well.

© WJEC CBAC Ltd.
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iCompIete the risk assessment.

Stage 1: Collection of river snail shells
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Stage 2: Measurement of the carbon content of dried shells
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Sticky Note

HCl hazard missing reason (irritant).
Bacteria hazard missing reason.
Most Risks missing actions e.g. HCl could irritate the eyes or the skin if splashed during handling.
Level 2: 4 marks











Analysis

Task C

Use your results to plot a graph on the grid below

(3445UD0-1A)
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From the data, explain which temperature would be the best for Brewerz Ltd to use.
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Sticky Note

Reason for best not related to intended use in brewing.
Level 3: 9 marks










Task A: Planning

Plan a suitable method that will allow you to compare the fermentation rate of yeast and glucose at
5 different temperatures: 20°C, 30°C, 40°C, 50 °C and 60°C by measuring the volume of carbon =
dioxide froth.

 What equipment/materials will be available to you?

water
1 % stopwatch (+ 0.01s) .
1 % thermometer (x 1°C)

1 x 600cm® beaker

1 x 100cm?® measuring cylinder

1 x 50cm?® measuring cylinder

1 x 100 cm?3 beaker

access to yeast suspension in a water bath at 30°C — (30 cm? required for each test)
_.access to a kettle

‘@ @ ® © 0 © © o o
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Task A: Planning [10] i

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

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

o Plana :"'s;‘liit-:'able method that will allow you to compare the fermentation rate of yeast and glucose at
-5 different temperatures: 20°C, 30°C, 40°C, 50°C and 60°C by measuring the volume of carbon
“dioxide froth.

: Wﬁéf équipment/mateﬁals will be available fo you?

s water

1 x stopwatch (+ 0.01 8)

1 x thermometer (+ 1°C)

1 x 600cm? beaker

1 x 100cm? measuring cylinder

1 x 50cm?® measuring cylinder

1 x 100cm?® beaker

access fo yeast suspension in a water bath at 30°C — (30cm?® required for each test)
access to a kettle

L] L] °® (] L] L ] ® a
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Task A: Planning [10] |

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

Include a list of equipment with your me thod
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Results Sheet for Part A — Quantitative analysis of a carboxylic acid

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

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

gdm™3

60

Exact concentration of hydrochloric acid solution

N ] 043 moldm~3

Titration data

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

Titration 1 — Standardisation of sodium hydroxide solution
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Generic Mark Scheme

ACTIVITY 1 TASK A: PLANNING

Level 1

Level 2

Level 3

Planning

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

There is a basic line of reasoning which is
not coherent, largely irrelevant, supported
by limited evidence and with very little
structure. The candidate uses limited
scientific terminology and inaccuracies in
spelling, punctuation and grammar.

Some equipment is identified for the task.
Guidance may be required.
1-3

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.

© WJEC CBAC Ltd.






Activity 1 Task A Planning

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.

Independent variable — The fermentation temperature

Controlled variables — The same (diameter of) measuring cylinder; same concentration of yeast suspension and 5% glucose solution; same
volume of yeast suspension and 5% glucose solution, same time

Dependent variable — the volume of the froth produced in 5 minutes.

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

Procedure (exemplification)

Step 1. Set up water at 20°C

Step 2. Place a measuring cylinder containing 100 cm?® of yeast suspension in the beaker and allows time for temperature to equalise
Step 3. Allow to respire for 5 mins

Step 4. Record the new 'height' of the suspension ‘froth’ (yeast and bubbles)

Step 5. Repeat steps 1 to 4 for temperatures of 30°C, 40°C, 50°C and 60 °C.

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

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

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

Plan a suitable method that will allow you to compare the fermentation rate of yeast and glucose at
5 different temperatures: 20°C, 30°C, 40°C, 50 °C and 60°C by measuring the volume of carbon =
dioxide froth.

 What equipment/materials will be available to you?

water
1 % stopwatch (+ 0.01s) .
1 % thermometer (x 1°C)

1 x 600cm® beaker

1 x 100cm?® measuring cylinder

1 x 50cm?® measuring cylinder

1 x 100 cm?3 beaker

access to yeast suspension in a water bath at 30°C — (30 cm? required for each test)
_.access to a kettle
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Task A: Planning [10] i

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

Include a list of equipment with your method.
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Sticky Note

All variables identified correctly.
Equipment list.
Method that works and measures the dependent variable. 
Accurate scientific language and spelling, punctuation and grammar.
Level 3: 10 marks










Task A: Planning

o Plana :"'s;‘liit-:'able method that will allow you to compare the fermentation rate of yeast and glucose at
-5 different temperatures: 20°C, 30°C, 40°C, 50°C and 60°C by measuring the volume of carbon
“dioxide froth.

: Wﬁéf équipment/mateﬁals will be available fo you?

s water

1 x stopwatch (+ 0.01 8)

1 x thermometer (+ 1°C)

1 x 600cm? beaker

1 x 100cm? measuring cylinder

1 x 50cm?® measuring cylinder

1 x 100cm?® beaker

access fo yeast suspension in a water bath at 30°C — (30cm?® required for each test)
access to a kettle

L] L] °® (] L] L ] ® a

© WJEC CBAC Ltd. (3445UD0-1A) Turn over.

3445UD01A

03






. ’ * only
Task A: Planning [10] |

Write your plan in the space below, making sure that you identify all the possible variables.
Include a list of equipment with your method.
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Sticky Note

All variables identified.
Equipment list.
Suitable method that works and measures the dependent variable.
Appropriate scientific terms and spelling punctuation and grammar.
Level 3: 10 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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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

Brewerz Ltd is a company that brews beer. The brewing process uses yeast to ferment sugar, such
as glucose, into alcohol. During fermentation a carbon dioxide froth is formed on the surface of the
fermenting mixture. Brewerz Ltd are investigating a new variety of yeast for use in a new beer.

The fermentation rate depends on the temperature of the glucose/yeast mixture. Brewerz Ltd have
5 different temperature settings on their fermentation machine: 20°C, 30°C, 40°C, 50°C and 60 °C.

In this assessment you need to compare the 5 different fermentation temperatures and suggest
which one would be the best temperature for Brewerz Ltd to use with the new yeast.

Assessment summary

You will need to:

1. Task A: Planning
Plan a method that will allow you to measure the fermentation rate of yeast and glucose

by measuring the volume of carbon dioxide froth produced in 5 minutes at the 5 different
temperatures.

© WJEC CBAC Ltd. (3445UD0-1A)





Task A: Planning

Plan a suitable method that will allow you to compare the fermentation rate of yeast and glucose at
5 different temperatures: 20°C, 30°C, 40°C, 50°C and 60 °C by measuring the volume of carbon
dioxide froth.

What equipment/materials will be available to you?

* water

* 1 X stopwatch (+ 0.01s)

* 1 X thermometer (£ 1°C)

+ 1 x600cm?3 beaker

+ 1 x 100cm?® measuring cylinder

+ 1 x 50cm?® measuring cylinder

+ 1 x 100cm? beaker

* access to yeast suspension in a water bath at 30 °C — (30cm? required for each test)
e access to a kettle

3445UD01A
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Task A: Planning [10]

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

Include a list of equipment with your method.
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Background

The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the
atmosphere, and so it is also a good indicator of the global greenhouse effect. River snail shells can

be collected from a stream and the carbon content of the shells assessed by addmg acid to the dried
shells.

What you need to do

In this activity you are going to complete a risk assessment for the collection of river snail shells from
a stream and the measurement of their carbon content by reaction with hydrochloric acid.

You will need to include the following aspects in the risk assessment:
»  Collection of river snail shells

+  Measurement of the carbon content of dried shells

Apparatus list Chemical list

1 X bucket to collect-snails « 2 mol/dm?® hydrochloric acid
wellies or waders

plastic sample bags

1 X waterproof marker pen

2 x 100cm? beaker

1 X dropping pipette

1 X spatula

1 X pestle and mortar

1 X electronic balance

1 X petri dish

1 x 100 cm? measuring cylinder
1 X drying oven

e © © ®» @ © e © © @ ©° o

Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)
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Instructions

Stage 1: Collection of river snail shells.

-

Identify suitable sample points along a stream, and record the locations on a sketch map.
Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.

Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket. et

Exit the stream and empty all the snail shells into a labelled plastic sample bag.

Move to each of the remaining samiple points and repeat steps 3-4.

Stage 2: Measurement of the carbon content of dried shells

1.

O

Remove. the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.

Remove the snail shells from the oven and crush using a pestle and mortar.

Use a measuring cylinder to pour 50 cm? of 2 mol/dm? hydrochloric acid into a 100cm?® beaker.- _

Measure and record the mass of the beaker and the acid.

Place a clean piece of paper onto the electronic balance and carefully scrape 10.0g of crushed
snail shell onto the paper using a spatula.

Pour the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the
snail shell has reacted with the acid.

Measure and record the mass of the beaker and acid, and determine the loss of mass due to A

carbon dioxide gas. .

© WJEC CBAG Ltd. (3445UD0-1D) Turn over.
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STUDENT SAFETY SHEETS 20

i Hydrochloric acid
also applies to Hydrogen chloride gas

) Substance Hazard Comment
Hydrogen chloride : It is toxic if breathed in. It causes severe burns and irritates
Gas % the lungs. For a 15 minute exposure, the concentration in the
atmosphere should not exceed 8 mg m3.
TOXIC
=
e e
CORROSIVE
Concentrated = It causes burns. The vapour irritates the lungs.
hydrochloric acid Fay
[If 8.5mol/dmS3 or more] |
CORROSIVE
Moderately-concentrated S It may irritate the eyes and skin.
hydrochloric acid x
[ifless than 6.5 mol/dm? but ——
2mol/dm3 or more] IRRITANT
Dilute hydrochloric acid , This includes stomach acid. Dilute acid may still cause harm in the
[If less than 2mol/dm?] LOWHAZARD | oyes or in a cut.

Typical control measures to reduce risk

e Use the lowest concentration possible.
»  Use the smallest volume possible.
s Wear eye protection for all but the most dilute solutions.
»  Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.
«  Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard.

Assessing the risks

‘s What are the details of the activity to be undertaken? What are the hazards?

' 2+ Whatis the chance of something going wrong?

. Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
_* produced if concentrated acid is over-heated.

»  How serious would it be if something did go wrong?

» NB There are occasional reports of pupils being taken to hospital as a result of breathing in chlorine.
©-s . 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?
o Inthe eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.
__*  Vapour breathed in Remove to fresh air. Call a doctor if breathing is difficult.
: Swallowed Do no more than wash out the mouth with water. Do not induce vomiting. Sips of

R water may help cool the throat and help keep the airway open. See a doctor.
“»  Spilt on the skin or Remove contaminated clothing. Then drench the skin with plenty of water. If a large

. clothing area is affected or blistering occurs, see a doctor.
e Spilt on the floor, For release of gas, consider the need to evacuate the laboratory and open all i
bench, etc windows. ;

For large spills, and especially for (moderately) concentrated acid, cover with mineral
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate.
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it
well.

© WJEC CBAC Ltd. (3445UD0-1D)
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Complete the risk assessment.

Stage 1: Collection of river snail shells
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Stage 2: Measurement of the carbon content of dried shells











Background

The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the
atmosphere, and so it is also a good indicator of the global greenhouse effect. River snail shells can
be collected from a stream and the carbon content of the shells assessed by adding acid to the dried
shells.

What you need to do

In this activity you are going to complete a risk assessment for the collection of river snail shells from
a stream and the measurement of their carbon content by reaction with hydrochloric acid.

You will need to include the following aspects in the risk assessment:
= Collection of river shail shells

+  Measurement of the carbon content of dried shells

Apparatus list Chemical list

1 x bucket to collect snails 2 mol/dm? hydrochloric acid
wellies or waders

plastic sample bags

1 X waterproof marker pen

2 x 100cm? beaker

1 X dropping pipette

1 X spatula

1 X pestle and mortar

1 X electronic balance

1 X petri dish

1 x 100cm?® measuring cylinder
1 X drying oven

Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)

© WJEC CBAC Ltd. (3445UDD-1D)






Instructions
Stage 1: Collection of river snail shells

' 1 E identify suitable sample points along a stream, and record the locations on a sketch map.
- '. 2. Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.

773 Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket.

4. Exit the stream and empty all the snail shells into a labelled plastic sample bag.

5. Move to each of the remaining sample points and repeat steps 3-4.

Stage 2: Measurement of the carbon content of dried shells

1. Remove the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.

Remove the snail shells from the oven and crush using a pestle and mortar.

Use a measuring cylinder to pour 50 cm? of 2 mol/dm?® hydrochloric acid into a 100cm?® beaker.

3445UD01D

03

Measure and record the mass of the beaker and the acid.

SO

Place a clean piece of paper onto the electronic balance and carefully scrape 10.0g of crushed
snail shell onto the paper using a spatula.

6. Pour the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the
snail shell has reacted with the acid.

7. Measure and record the mass of the beaker and acid, and determine the loss of mass due to
carbon dioxide gas.

© WJEC CBAC Ltd. (3445UD0-1D) Turn over.
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STUDENT SAFETY SHEETS 20

Hydrochloric acid
also applies to Hydrogen chloride gas

Pl L

; Substance Hazard Comment %
Hydrogen chloride It is toxic if breathed in. It causes severe burns and irritates ,
Gas o3 the lungs. For a 15 minute exposure, the concentration in the

atmosphere should not exceed 8mg mS.
TOXIC
=
-
CORROSIVE
Concentrated = It causes burns. The vapour irritates the lungs.
hydrochloric acid & e
| [} 8.5mol/dm3 or more]
b= CORROSIVE

{ Moderately-concentrated
| hydrochloric acid
| [If less than 6.5mol/dm? but
2 mol/dm3 or more]

It may irritate the eyes and skin.

X|

IRRITANT

Dilute hydrochloric acid
[If less than 2mol/dm?]

| Typical control measures to reduce risk

Use the lowest concentration possible.

Use the smallest volume possible.

Wear eye protection for all but the most dilute solutions.

Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.

Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard.

This includes stomach acid. Dilute acid may still cause harm in the

LOW HAZARD eyes or in a cut.

ssessing the risks

'/ o What are the details of the activity to be undertaken? What are the hazards?
'~ Whatis the chance of something going wrong?
- Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
: produced if concentrated acid is over-heated. '
s How serious would it be if something did go wrong?
NB There are occasional reports of pupils being taken to hospital as a result of breathing in chiorine.
- o 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?
'ﬁmergency action
: In the eye Flood the eye with gently-running tap water for 10 minutes. See a doctor.
- “Vapour breathed in Remove to fresh air. Call a doctor if breathing is difficult.
Swallowed Do no more than wash out the mouth with water. Do not induce vomiting. Sips of

v water may help cool the throat and help keep the airway open. See a doctor.
« Spilt on the skin or Remove contaminated clothing. Then drench the skin with plenty of water. If a large

clothing area is affected or blistering occurs, see a doctor.
+  Spilt on the floor, For release of gas, consider the need to evacuate the laboratory and open all
bench, etc windows.

For large spills, and especially for (moderately) concentrated acid, cover with mineral
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate.
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it
well.

© WJEC CBAC Ltd. (3445UD0-1D)
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.. Stage 2: Measure











sui able method that will allow you to compare the fermentation rate of yeast and glucose at
ifferent temperatures: 20°C, 30°C, 40°C, 50°C and 60°C by measuring the volume of carbon
xide froth.

“What equipment/materials will be available to you?

water

1 x stopwatch (+ 0.01s)

1 x thermometer ( 1°C)

1 x 600cm? beaker

1 x 100cm?® measuring cylinder

1 x 50cm® measuring cylinder

1 x 100cm?® beaker

access to yeast suspension in a water bath at 30°C — (30 cm? required for each test)
access to a kettle

e

‘o '® o e © © © o o
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Task A: Planning ) -[101}

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

Include a list of equipment with your method.

.........................................................................................................................................................................................
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Task 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.
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Analysis

Task C

Use your results to plot a graph on the grid below

(3445UD0-1A)
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From the data, explain which temperature would be the best for Brewerz Ltd to use.
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Task D: Evaluation - [5] ]

Evaluate:
* your method;
« the quality of the data collected;
» the validity of your conclusion.

Suggest how you could improve your method.

......................................................................................................................................................................................................................
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Task A: Analysis

o}

(a) Analyse the data given in the burn time against spatulas of BBQ lighter gel experimenf

shown in Table 1.

(i) Circle the anomalous value in the table below.

(i) Complete the table below. Ignore the anomalous value in your calculations.

Burn time (s)
Number of spatulas of
B Test 1 Test 2 Test 3 Test 4 Mean
1 21 25 22 24 23
2 86 67 66 68 B2
a 93 95 99 96 45:8..
4 95 100 101 98 99

(b) Use Graph 1 from the Resource Folder to determine the maximum burn time of paper

lighters.

Maximum burn time of paper lighters = ... & s

(¢) Graph 2 in the Resource Folder shows the burn time against mass of BBQ'lighter tablets.
A particular barbeque burner requires a tablet burn time of 185 seconds to effectively light
all the BBQ briquettes.

(i) Use the graph to determine the minimum mass of tablet required to produce this

burn time.

Minimum mass of tablet = ..ol

(i)  Use your answer to (i) and the equation:

density of tablet =

mass of tablet

volume of tablet

to calculate the volume of this tablet. The density of the tablet is 1.33 g/cm?.

© WJEC CBAC Ltd.
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3

“(d)” The manufacturer of the BBQ lighter fuels is trialling a new form of lighter in pellet form. Each R

' pellet has a mass of one gram and will burn for 20 seconds. A pile of 10 pellets will burn for 160
seconds.

(i) Use the information above and Graph 2 from the resource folder to sketch the graph that
you would expect for the pellets on the grid below.
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(i) Comment on the suitability of using pellets over tablets.
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Task B: Evaluation

Evaluate the method used by the student to collect the data for the BBQ lighter gel. You should

include:

* the suitability of the method to measure the burn time for different masses of BBQ lighter

gel
e ways to improve the method

* the suitability of the method to determine which mass of BBQ lighter gel would be best for

lighting a BBQ.

[5]
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Background

The carbon content of river shellfish is a good indicator of the amount of carbon dioxide in the
atmosphere, and so it is also'a good indicator of the global greenhouse effect. River snail shells can
be collected from a stream and the carbon content of the-shells assessed by adding acid to the dried

shells.

What you need to do

In this activity you are going to complete a risk assessment for the collection of river snail shells from
a stream and the measurement of their carbon content by reaction with hydrochloric acid.

You will need to include the following aspects in the risk assessment:

*  Collection of river snail shells

*  Measurement of the carbon content of dried shells

Apparatus list Chemical list

1 X bucket to collect snails * 2 mol/dm? hydrochloric acid
wellies or waders

plastic sample bags

1 x waterproof marker pen

2 x 100cm? beaker

1 X dropping pipette

1 x spatula

1 % pestle and mortar

1 x electronic balance

1 % petri dish

1 x 100cm® measuring ¢ylinder
1 X drying oven

Access to CLEAPSS Student safety sheet 20: Hydrochloric acid (page 4)

© WJEC CBAC Ltd. (3445UD0-1D)
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- -Instructions

- :Stage 1: Collection of river snail shells

. 1.

2.

Identify suitable sample points along a stream, and record the locations on a sketch map.
Put on suitable footwear (wellies or waders) and enter the stream at the first sample point.

Lift stones and rocks from the river bed across the stream width and collect any empty snail
shells and place in the bucket.

Exit the stream and empty all the snail shells into a labelled plastic sample bag.

Move to each of the remaining sample points and repeat steps 3-4.

‘ ?f_:'_Stage 2: Measurement of the carbon content of dried shells

1,

oA W N

Remove the snail shells from each of the sample bags and place the snail shells into separate
petri dishes. Dry in a drying oven.

Remove the snail shells from the oven and crush using a pestle and mortar.
Use a measuring cylinder to pour 50 cm? of 2 mol/dm?® hydrochloric acid into a 100 cm? beaker.
Measure and record the mass of the beaker and the acid.

Place a clean piece of paper onto the electronic balance and carefully scrape 10.0g of crushed

_snail shell onto the paper using a spatula.

o PoUr the crushed snail shells into the beaker and swirl the snail shell/acid mixture until all the

snail shell has reacted with the acid.

Measure. and record the mass of the beaker and acid, and determine the loss of mass due to
carbon dioxide gas.

® WJEC CBAC Litd. (3445UD0-1D) Turn over.
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4
STUDENT SAFETY SHEETS 20
_ Hydrochloric acid
also applies to Hydrogen chlioride gas ;
Substance Hazard Comment A =
Hydrogen chloride It is toxic if breathed in. It causes severe burns and irritates
| Gas \@ the lungs. For a 15 minute exposure, the concentration in the
2 atmosphere should not exceed 8mgm-3,
TOXIC
L
CORROSIVE
Concentrated — It causes burns. The vapour irritates the lungs.
hydrochloric acid oy’
[If 8.5mol/dm3 or more]
‘CORROSIVE
Moderately-concentrated e & It may irritate the eyes and skin.
hydrochloric acid x
[If less than 6.5 mol/dm3 but ==
2mol/dm?® or more] IRRITANT
Dilute hydrochloric acid : This includes stomach acid. Dilute acid may still cause harm in the
[If less than 2mol/dm3] LOW HAZARD eyes orin a cut.

Typical control measures to reduce risk

Use the lowest concentration possible.

Use the smallest volume possible.

Wear eye protection for all but the most dilute solutions.

Wear protective gloves if anything more than tiny amounts of concentrated acid are handled.

Assessing the risks

Avoid breathing the gas or fumes from concentrated solutions, eg, by use of a fume cupboard. =

*  What are the details of the activity to be undertaken? What are the hazards?

*  What s the chance of something going wrong? _ :
Eg, Hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes
produced if concentrated acid is over-heated.

*  How serious would it be if something did go wrong?

NB There are occasional reports of pupils being taken to hospital as a result of breathing in chlorine.

*  How can the risk(s) be controlled for this activity? ‘ A
Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be

worn?

Emergency action

* Intheeye
*  Vapour breathed in
. Swallowed

*  Spilton the skin or
clothing

. Spilt on the floor,
bench, etc

Flood the eye with gently-running tap water for 10 minutes. See a doctor. !
Remove to fresh air. Call a doctor if breathing is difficult.

Do no more than wash out the mouth with water. Do not induce vomiting. Sips of
water may help cool the throat and help keep the airway open. See a doctor.
Remove contaminated clothing. Then drench the skin with plenty of water. If a large
area is affected or blistering occurs, see a doctor.

For release of gas, consider the need to evacuate the laboratory and open all
windows,

For large spills; and especially for (moderately) concentrated acid, cover with mineral
absorbent (eg, cat litter) and scoop into a bucket. Neutralise with sodium carbonate.
Rinse with plenty of water. Wipe up small amounts with a damp cloth and rinse it
well.

© WJEC CBAC Ltd.
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iCompIete the risk assessment.

Stage 1: Collection of river snail shells
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Stage 2: Measurement of the carbon content of dried shells

PSS waneg  gpvioov
m,\,,jmdB ‘52185 owo
m,djg@ W\_]de_B Sredy

<)

e L
o ¢ SPvow v S o
526 w wsodg pmos

PRY g duopmpaldoy

STV
Ty VO STIOVIOM .,.d.w.,,an o+
sonod —mupeiad TO9Y N9oM

VIO Tt WO SPVTOV @395@

w0 A0H

- sabpe drovns o vmes)
Stz pwo spwov 1Pe0id
ot $8)¢8c8 pwo sonolo room

.ﬁSoﬁt@
v, vionon <ofre v
.,\@@ M Tgpvov 3D PYNOD

./_.du,osu@
vt o vy veme
SWoWS it wo m‘%ﬁow @bu;@

alnsesy\ |oQuo)

At

prezey

(3445UD0-1D)

© WJEC CBAC Ltd.










Task B: Carry out your method to collect data

5 minutes at 5 different temperatures.

You may record the raw results in the space below.
0% = San’
50 OC/ = 1+ CX‘(\%
oo = REcm
0% - 20 e’
0% = Qam®

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

a—

Cec )

O 5
40 36

L0 9.

® WJEC CBAC Ltd. (3445UD0-1A)
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Use your method to collect and record data to compare the volume of carbon dioxide froth produced in i
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Task B: Carry out your method to collect data

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.

[eC

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

(Zmperdtuﬁe( )

Hoght of fith )
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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.

4-5

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

Collecting and Recording Data

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

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 — 5 different temperatures used; volume of froth recorded (including subtracting the initial volume of the yeast/glucose mixture)
Level 2 -5 different temperatures used; volume of froth recorded, may not subtract the initial volume of the yeast/glucose.
Level 1 — May not test 5 different temperatures

Recording —

Level 3 — Candidate devises own table; temperatures and volume of froth in 5 minutes clearly recorded for each test, for each temperature; all units
recorded clearly and correctly.

Level 2 — Candidate devises own table; initial volume of yeast/glucose mixture not taken into account; not all units recorded correctly.
Level 1 — Candidate uses a template; not all measurements recorded.

© WJEC CBAC Ltd.
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Task B: Carry out your method to collect data

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.

0% = S’

60 OC/ = 14 CX‘(\%

e = REcm
0% - 20 e’
0% = Qam®

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

—

e e
C o)

O 5
gt 36

e \Sk\‘v_o%%‘r\\

® WJEC CBAC Ltd. (3445UD0-1A)
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Sticky Note

Unit incorrect for heading.
Level 3: 9 marks










Task B: Carry out your method to collect data

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.

[er

Present your results ina tabIe Include all of your results

uOc SOC

60°C

Hoght of fith )

O | Q] L | Shem
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Sticky Note

Incorrect unit for table label.
Level 3: 9 marks
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Analysis of Results

Part A — Quantitative analysis of a carboxylic acid

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

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

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

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

®l

w3
= 26087sx 0
/

. =)
100es NaOH =2¢ Lo§7x(0

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

=pwéig b s})f

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

Sticky Note

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










Background

Brewerz Ltd is a company that brews beer. The brewing process uses yeast to ferment sugar, such
as glucose, into alcohol. During fermentation a carbon dioxide froth is formed on the surface of the
fermenting mixture. Brewerz Ltd are investigating a new variety of yeast for use in a new beer.

The fermentation rate depends on the temperature of the glucose/yeast mixture. Brewerz Ltd have
5 different temperature settings on their fermentation machine: 20°C, 30°C, 40°C, 50°C and 60 °C.

In this assessment you need to compare the 5 different fermentation temperatures and suggest
which one would be the best temperature for Brewerz Ltd to use with the new yeast.

Assessment summary

You will need to:

2. Task B: Collect and record data

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

© WJEC CBAC Ltd. (3445UD0-1A)
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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 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.

© WJEC CBAC Ltd. (3445UD0-1A) Turn over.










bl it

Examiner
only

(=}
=
2
/2
Q
© : -8
z g
©
Q
- |
G N P
= ¢
ke :
2 o
g it |
< Q
= g
<
Q. . 2
_ g {y  E
= &) 5 e
ok a
i et
it b
g S
| 0 2
i 3 ©
2 35
| = 3
< 5
(&] o N
: = H
i X
| 7)) o i
© (2]
| o o






i

From the data, explain which temperature would be the best for Brewerz Ltd to use.
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‘Task C: Analysis [0]

Use your results to plot a graph on the grid below.
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From the data, explain which temperature would be the best for Brewerz Ltd to use. o
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(i)  Sodium hydroxide and the unknown carboxylic acid react as shown in
equation.

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

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

molecular formula.

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

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

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

= Yot

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

A CyHy =578

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

ACTIVITY 1 TASK C ANALYSIS

Level 1

Level 2

Level 3

Analysis of Data

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

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

The candidate gives a simple statement of
findings.

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

1-3

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

The candidate makes an appropriate
interpretation of the data using mainly

appropriate methods of analysis.

The candidate gives detailed conclusions
largely consistent with the evidence.

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

4-7

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

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

The candidate makes detailed conclusions
consistent with the evidence.

They identify and explain all the patterns
within the data.

The work is logically argued and is well
structured.

8-10

Total Available Marks: 10

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

© WJEC CBAC Ltd.






Activity 1 Task C Analysis

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

Graph:
e Correctly labelled axes
e Correct scale
e Plotting (less than 1 square tolerance)
e Suitable line (point to point or smooth curve)

The temperature that would be the best for Brewerz to use should be stated — one of the temperatures is stated or attempt at interpolation.

Reasons for conclusion. — reasons given could include: largest volume of froth produced in 5 minutes; largest volume of carbon dioxide
produced in 5 minutes. Higher level answers will include some form of qualification relating reasons to the intended use, including economic
reasons

Level 3 — mean volume of froth produced in 5 minutes calculated; ‘best’ temperature is suggested; ‘best’ temperature is consistent with
candidate’s data; reasons given for choice of ‘best’; qualifications given relating reasons to intended use; other considerations such as taste;
cost may be included; logical arguments and well structured.

Level 2 — mean volume of froth produced in 5 minutes calculated; ‘best’ temperature is suggested; ‘best’ temperature is consistent with
candidate’s data; reasons 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 volumes of froth produced in 5 minutes (not mean); ‘best’ temperature suggested
without any reasons OR invalid/trivial reasons given; no qualifications OR invalid/trivial qualifications given; limited structure to answers.

© WJEC CBAC Ltd. 7
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From the data, explain which temperature would be the best for Brewerz Ltd to use.
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Sticky Note

Reason for best not related to intended use (brewing).
Level 3: 9 marks










-Task C: Analysis

Use your results to plot a graph on the grid below.

[10]
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From the data, explain which temperature would be the best for Brewerz Ltd to use.
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Sticky Note

Non-linear scale - not clear.
Reason for best not related to intended use.
Level 3: 8 marks











role, = Lo

r
1

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

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

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

molecular formula. [4]

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

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

Mass Y 2en’ $0 /
_ o6
= 5wt /

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

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

[l H\S’ = 808§
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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

Brewerz Ltd is a company that brews beer. The brewing process uses yeast to ferment sugar, such
as glucose, into alcohol. During fermentation a carbon dioxide froth is formed on the surface of the
fermenting mixture. Brewerz Ltd are investigating a new variety of yeast for use in a new beer.

The fermentation rate depends on the temperature of the glucose/yeast mixture. Brewerz Ltd have
5 different temperature settings on their fermentation machine: 20°C, 30°C, 40°C, 50°C and 60 °C.

In this assessment you need to compare the 5 different fermentation temperatures and suggest
which one would be the best temperature for Brewerz Ltd to use with the new yeast.

Assessment summary

You will need to:

3. Task C: Analysis

Use your data to compare the fermentation rate of this yeast at the 5 different temperatures and
suggest which temperature would be best for Brewerz Ltd to use.

© WJEC CBAC Ltd. (3445UD0-1A)
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Task C: Analysis [10]

Use your results to plot a graph on the grid below.
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From the data, explain which temperature would be the best for Brewerz Ltd to use. o
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Task A: Analysis

[10]

(@) Analyse the data given in the burn time against spatulas of BBQ lighter gel experiment

shown in Table 1.

(i) Circle the anomalous value in the table below.

(i) Complete the table below. Ignore the anomalous value in your calculations.

Burn time (s)
Number of spatulas of
BBQ gel Test 1 Test 2 Test 3 Test 4 Mean
1 21 25 22 24 23
2 86 67 66 68 |
3 93 95 99 %
4 95 100 101 98 99

(b) Use Graph 1 from the Resource Folder to determine the maximum burn time of paper

lighters.

Maximum burn time of paper lighters =

(c) Graph 2 in the Resource Folder shows the burn time against mass of BBQ lighter tablets.
A particular barbeque burner requires a tablet burn time of 185 seconds to effectively light
all the BBQ briquettes.

(i) Use the graph to determine the minimum mass of tablet required to produce this

burn time.

Minimum mass of tablet =

(i)  Use your answer to (i) and the equation:

density of tablet =

mass of tablet

volume of tablet

to calculate the volume of this tablet. The density of the tablet is 1.33 g/cm?.

© WJEC CBAC Ltd.
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Burn time (s)

3

(d) The manufacturer of the BBQ lighter fuels is trialling a new form of lighter in pellet form. Each

pellet has a mass of one gram and will burn for 20 seconds. A pile of 10 pellets will burn for 160
seconds.

(i) Use the information above and Graph 2 from the resource folder to sketch the graph that
you would expect for the pellets on the grid below.

200
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160

140

120

100

80

60

40
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0 1 2 3 4 5 6 7 8 o
Mass of BBQ pellet (g)

(i) Comment on the suitability of using pellets over tablets.

© WJEC CBAC Ltd. (3445UD0-1B) Turn over.
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Skill Area AO1 AO2 AO3 Maths Prac
Activity 1: Planning 11 6 17
Activity 1: Collecting and recording data 13 2 13
Activity 1: Analysis 9 1 4 10
Activity 1: Evaluation 5 5
Activity 2: Analysis 9 1 4 10
Activity 2: Evaluation 5 5
Total 24 24 12 10 60

WJEC GCSE Applied Science SA Unit 3 Pack A (New) MS Summer 2018/JF
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