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ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Your task is to investigate the effect of different concentrations of lipase on milk. Phenolphthalein
indicator turns pink in alkaline conditions and colourless in acidic conditions.

You are going to investigate the time taken for different concentrations of lipase enzymes to digest
the fats in milk to glycerol and fatty acids which lower the pH and turn the indicator from pink to
colourless.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than three
candidates).

eye protection

10 % boiling tubes

1 X boiling tube rack

1 x 10cm? syringe

1 x 5cm?3 syringe

1 x7.cm? syringe

1 % 250cm? beaker of full fat milk

1 x 250 cm?® beaker of 0.05mol/dm? sodium carbonate solution
1 % dropper bottle of phenolphthalein

10 cm? solutions of 1%, 2%, 3%, 4% and 5% lipase

1 X stop clock

CLEAPSS student safety sheet 2: Enzymes (provided at the back of this examination paper).

Diagram

1cm? lipase solution

mixture of
= —— phenolphthalein, milk
and sodium carbonate

© WJEC CBAC Ltd. (3400U30-1A)
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Read the method and answer question 1.{a) before carrying out the experiment and recording
your results.

Method
1. Wear eye protection.
Add 5 drops of phenolphthalein to a boiling tube.

Use the 5cm? syringe to measure 5cm?3 of milk and add to the boiling tube.

>

Use the 10cm? syringe to add 7 cm? s~dium carbonate solution to the boiling tube, the
solution should now turn pink.

5. Swirl the boiling tube to mix the solution.
6. Use the 2.cm? syringe to measure’2cm? 1% lipase solution.
Add the lipase to the boiling tube, swirl to mix and immediately start timing.

Record the time taken for the solution to lose its pink colour.

© ® N

Keep this boiling tube as a comparison to help determine the end point of each experiment.

10. Repeat steps 2 — 8 once more to get a total of two results.
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11.  Repeat steps 2 — 10 using 2%, 3%, 4% and 5% lipase solutions.

© WJEC CBAC Ltd. (3400U30-1A) Turn over.






1.

SECTION A

Answer all questions.

(a) Complete the risk assessment below for this experiment.

You may use the student safety sheet on page 6 of this exam paper.
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STUDENT SAFETY SHEETS

includes Amylase, Catalase, Cellulase, Diastase, Lipase,

2

Enzymes

Proteases (eg, pepsin, trypsin), Urease

Substance Hazard Comment
Enzymes All enzymes may be sensitisers (see below) and may produce
Powders x allergic reactions. They can cause asthma and irritate the eyes,
‘Biological’ detergents contain nose and skin. _
HARMFUL
enzymes.
Enzymes All enzymes may be sensitisers (see below) and may produce
Concentrated solutions x allergic reactions. They can cause asthma and irritate the eyes,
(concentrations of 5% or more) nose and skin.
IRRITANT
Enzymes LOWHAZARD | The enzymes at these concentrations are unlikely to offer any
Dilute solutions (concentrations significant risk.
of less than 5%)
Biological systems are, of
course, rich sources of
enzymes, eg, liver (catalase),
| saliva (amylase).

Note: Some people are aflergic to particular substances; their bodies’ immune system reacts to these substances
to an unusual extent. Asthma is one type of allergy which resuits in breathing difficulties. A sensitiser is a substance
that may produce only a small or even no allergic reaction when humans are first exposed to it

(sometimes over an extended period of time) but can produce a much more severe reaction on subsequent
occasions, even when the body is exposed to much smaller amounts.

< Reduce the risk of skin contact by wearing disposable gloves.

e Wear eye protection.

»  Avoid powdered enzymes escaping into the air; use a fume cupboard when handiing enzyme powders.

S 7 7th9”5kis

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

»  Whatis the chance of something going wrong?
Eg, Could enzyme dust be breathed in?
e How serious would it be if something did go wrong?
e How can the risk(s) be controlied for this activity?
Eg, Can it be done safely? Does the procedure need fo be altered?

Emergency action

° Inthe eye
»  Swallowed

doctor.
*  Dust breathed in

clothing
¢ Spilt on the floor,
bench, etc

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

Remove the casualty to fresh air. See a doctor if breathing is difficult.

Spilt on the skin or Remove contaminated clothing. Wash off the skin with soap and plenty of water. Rinse
contaminated clothing.
Scoop up powders (take care not to raise dust). Wipe up solution spills or any traces of
powders with a damp cloth.

© WJEC CBAC Ltd.
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cDAC  BIOLOGY - Unit 3 (3400U30)
PRACTICAL ASSESSMENT
INVESTIGATING THE EFFECT OF LIPASE
CONCENTRATION ON MILK
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1 hour
For Examiner’s use only g
Maximum Mark gg
Mark Awarded
Section B 24
ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B

Answer all questions.

(a) '.(i) State the independent variable in this experiment. [1]
~Thae.. coneakoson. C¥ ..... bne... P92 (... percenk
(i) State the dependent variable in this experiment.
oot .. {-}MQ_ LAXAS.. &;;a\rr:«:z_f\ (Qf‘" RL N e
(iii) Stat%?he range oh%a l%ependecq vaﬁ:{able in this ex;( ?’ﬁ\&’\'@ i fﬁQ.S‘ﬁCﬁ M&E}\

(b) Use your results from section A to draw a graph of time taken for the solution to lose
its pink colour (vertical axis) against concentration of lipase (horizontal axis) on the grid

opposite.

© WJEC CBAC Ltd. (3400U30-1B)
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(c) Use your graph to describe the relationship between lipase concentration and time taken

for the solution to lose the pink colour.

Examiner
only
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(d) (i) State what you could do to improve the confidence in your results. 1
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(i) Complete the table below stating two inaccuracies in the experiment and suggest
an improvement for each. [4]
Inaccuracy Improvement
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Describe a suitable control experiment.

(e)

()

pH on lipase enzymes.

© WJEC CBAC Ltd.
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(g) Sharan and Shaun use a different method to investigate the effect of pH on the rate of
lipase action on milk. Their results are shown below.

Rate of reaction (s7' x 102
pH
Test 1 Test 2 Test 3
2 9.5 9.0 91
7 2.5 2.3 (58)
12 8.7 8.6 8.5
(i) Circle the anomalous result in the table above. [
(i)  Explain why you have chosen this result from part (i) as the anomaly. [1]
....... Lo.nave  chnese  B.S as.. D2 acocoly
pecause.  Ban onSwec.as. nok. . Sonelac. o
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(iify  Calculate an accurate mean for the repeats at this pH. [1]
Mean = ...... *2» ....... hoves SRR

(h)  The experiment from Section A was carried out again at varying temperatures. At 70°C

the solution did not change from pink to white in any of the repeat readings. Explain this B

observation.
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Section A 6

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Your task is to investigate the effect of different concentrations of lipase on milk. Phenolphthalein
indicator turns pink in alkaline conditions and colourless in acidic conditions.

You are going to investigate the time taken for different concentrations of lipase enzymes to digest
the fats in milk to glycerol and fatty acids which lower the pH and turn the indicator from pink to
colourless.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than three
candidates).

eye protection

10 x boiling tubes

1 X boiling tube rack

1 x 10cm?3 syringe

1 x 5cm?3 syringe

1 x 1cm? syringe

1 x 250cm? beaker of full fat milk

1 x 250cm? beaker of 0.05mol/dm* sodium carbonate solution

1 x dropper bottle of phenolphthalein - Puix - coic €52

10cm® solutions of 1%, 2%, 3%, 4% and 5% lipase ~ W€ O ¢ e1Lyno
1 X stop clock

CLEAPSS student safety sheet 2: Enzymes (provided at the back of this examination paper).

Diagram

1cm? lipase solution

mixture of
~—— phenolphthalein, milk
and sodium carbonate

© WJEC CBAC Ltd. (3400U30-1A)






Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.  Wear eye protection.
Add 5 drops of phenolphthalein to a boiling tube.

Use the 5¢cm? syringe to measure 5cm? of milk and add to the boiling tube.

s 0P

Use the 10cm? syringe to add 7 cm? sodium carbonate solution to the boiling tube, the
solution should now turn pink.

5.  Swirl the boiling tube to mix the solution.
6. Use the 1cm? syringe to measure 1cm3 1% lipase solution.
‘Add the lipase to the boiling tube, swirl to mix and immediately start timing.

Record the time taken for the solution to lose its pink colour.

© © 9~

Keep this boiling tube as a comparison to help determine the end point of each experiment.

10. Repeat steps 2 — 8 once more to get a total of two results.

3400U301A
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11. Repeat steps 2 — 10 using 2%, 3%, 4% and 5% lipase solutions.

© WJEC CBAC Ltd. (3400U30-1A) Turn over.






Examiner
SECTION A o
Answer all questions.
"1.  (a) Complete the risk assessment below for this experiment. [2]
You may use the student safety sheet on page 6 of this exam paper.
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(b) Present your results in a table. Include all of your results. [4] Xgmlyner
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Section B 24 '

ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.

Write your name, centre number and candidate number in the spaces at the top of this page.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.

The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B

Answer all questions.

(a) (i) State the independent variable in this experiment. ’C)\(\-QU\OJ) ¢ 1]
................. CoNCenErQNAGH. G E WD
(i) State the dependent variable in this experiment. N\QOLb u\\( [1]

o vnd éoLu hcm Yo iodq

(i) State the rangeofthe independent variable in thls experiment. ¥ PLNIC 4]
CalOL,

....................................................... _.S/c”,

(b) Use your results from section A to draw a graph of time taken for the solution to lose
its pink colour (vertical axis) against concentration of lipase (horizontal axis) on the grid
opposite. [5]

© WJEC CBAC Ltd. (3400U30-1B)
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(c) Use your graph to describe the relationship between lipase concentration and time taken
for the solution to lose the pink colour. 1]

A5 TG CONCENL@RCN. OF UPAIe. WAy (NChadPUNO). ..
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(d) (i) State what you could do to improve the confidence in your results. 1]

................ Use.arorqQer congece ©1 - % hgner rnans..

‘ (i) Complete the table below stating two inaccuracies in the experiment and suggest
an improvement for each. [4]

Inaccuracy Improvement
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(¢) Describe a'suitable'control experiment. — K€€ Qe S ame 2]

~Leeping. Al UCLUMES £08 €l SOLULELCN ...

(f)  Suggest why the method you used in Section A is not suitable to investigate the effect of
pH on lipase enzymes. [1]
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Examiner
[
(99 Sharan and Shaun use a different method to investigate the effect of pH on the rate of o

lipase action on milk. Their results are shown below.

Rate of reaction (s x 102
pH

Test 1 Test 2 Test 3

p 9.0 9.1
7 25 2.3 (58 >

12 8.7 8.6 8.5
(i) Circle the anomalous result in the table above. [1]
(i) Explain why you have chosen this result from part ) as the anomaly [1]
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(i) Calculate sloaschu%LtgLr)nean fortherr\e(geats at this ﬂ@dd sy [1]
i+ (S an

g : '4\— K- & \'@‘S Mean = ... g,é; ............... S

- =
(h) The experiment from Section A was carried out agéin at varying temperatures. At 70°C
the solution did not change from pink to white in any of the repeat readings. Explain this

observation. ar\ol [4]
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SECTION A
MONDAY, 7 JANUARY — FRIDAY, 22 FEBRUARY 2019

1 hour

For Examiner’s use only

Maximum Mark
Mark Awarded

Section A 6

3400U301A
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ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.

© WJEC CBAC Ltd. BE*(S19-3400U30-1A)





Introduction

Your task is to investigate the effect of different concentrations of lipase on milk. Phenolphthalein
indicator turns pink in alkaline conditions and colourless in acidic conditions.

You are going to investigate the time taken for different concentrations of lipase enzymes to digest
the fats in milk to glycerol and fatty acids which lower the pH and turn the indicator from pink to
colourless.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than three
candidates).

eye protection

10 % boiling tubes

1 x boiling tube rack

1 x 10cm? syringe

1 x 5¢cm3 syringe

1 x 1cm?® syringe

1 x 250 cm? beaker of full fat milk

1 x 250 cm? beaker of 0.05mol/dm? sodium carbonate solution
1 x dropper bottle of phenolphthalein

10 cm3 solutions of 1%, 2%, 3%, 4% and 5% lipase

1 X stop clock

CLEAPSS student safety sheet 2: Enzymes (provided at the back of this examination paper).

Diagram

mixture of
= ——— phenolphthalein, milk
and sodium carbonate

© WJEC CBAC Ltd. (3400U30-1A)






Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.
2.

10.
1.

Wear eye protection.
Add 5 drops of phenolphthalein to a boiling tube.
Use the 5cm? syringe to measure 5cm? of milk and add to the boiling tube.

Use the 10cm? syringe to add 7cm?® sodium carbonate solution to the boiling tube, the
solution should now turn pink.

Swirl the boiling tube to mix the solution.

Use the 1cm?3 syringe to measure 1cm?® 1% lipase solution.

Add the lipase to the boiling tube, swirl to mix and immediately start timing.

Record the time taken for the solution to lose its pink colour.

Keep this boiling tube as a comparison to help determine the end point of each experiment.

Repeat steps 2 — 8 once more to get a total of two results.

3400U301A

03

Repeat steps 2 — 10 using 2%, 3%, 4% and 5% lipase solutions.

© WJEC CBAC Ltd. (3400U30-1A) Turn over.






(@ Complete the risk assessment below for this experiment.

SECTION A

Answer all questions.

You may use the student safety sheet on page 6 of this exam paper.

HAZARD RISK CONTROL MEASURE
Lipase (s When  poux 'ng | Weor goggles
on \ lipose  into to  protect
eritont gc\'m\\cj tube Your eyes.

Yo~ (Oi»'ecx A
o S

You may record raw results in the space below.

Y, = +  minute S
A mins LA
7+f, = b minukes Lo
O/ N X € 26
L4 Monuk e
Lyef = Ly MU e s
l—i Nk €5
5 °/. = YW Nuke §

063 ¥
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(b)

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

5

— fm—

=\

C on centraton
i LW

L
i
|

L\‘pase

| 2

| Trad |

Time

taken to tun whice G)
Tﬁ al

M € an
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BIOLOGY - Unit 3 (3400U30)
PRACTICAL ASSESSMENT

INVESTIGATING THE EFFECT OF LIPASE
CONCENTRATION ON MILK

SECTION B

MONDAY, 7 JANUARY — FRIDAY, 22 FEBRUARY 2019

1 hour

For Examiner’s use only

Maximum Mark
Mark Awarded
Section B 24

ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.

The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.

© WJEC CBAC Ltd.
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(@)

(b)

SECTION B

Answer all questions.

(i) State the independent variable in this experiment. 1]

______________ Con.centraOn.  GL  NPOSE s

(i) State the dependent variable in this experiment. 1

Tione. taken. foc.. Sclution. . fo. lose... plak.... Colowr..

(iif)  State the range of the independent variable in this experiment. [1]
Nz

Use your results from section A to draw a graph of time taken for the solution to lose
its pink colour (vertical axis) against concentration of lipase (horizontal axis) on the grid
opposite. [5]

© WJEC CBAC Ltd. (3400U30-1B)
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(c) Use your graph to describe the relationship between lipase concentration and time taken

for the solution to lose the pink colour. 1]
................ he....highec . te concentration...of ...
e ALOSE e A er e e tubon.. . Joses... 50

P i< Colour
(d) (i) State what you could do to improve the confidence in your results. [1]
_______________ Repeat . the test  to . Checok  ff. . .

, resulls owr ndlour .
(i) Complete the table below stating two inaccuracies in the experiment and suggest

an improvement for each. [4]
Inaccuracy Improvement
“The Spee cl op SHr '@ Hme s
streng /mixing or to o set Wme
“ tO  Che Cl Colo uu

the SotuHon .
0 " Chou'r\gp.

US> a measunng

W 5.9 H‘(\?fg
used to  odd the equad
laumount bt each  beling

(e) Describe a suitable control experiment. [2]
............ A outdble  Contral €xpeciment... il be
& e o
..... voenawn® ket s 0 CorX S LE N VOme.
...... OPpherw’phmm/m\”\/W%eSCULHW\m\dﬁ@@bum
cos \{,@T\Ob&(’ (U ded - o € dn
heilln ‘ £, ‘
() Suggest why the method you used in Section A is not suitab% to investigate the effect of
pH on lipase enzymes. (11
e metied. isnoto Sustahle. . becouise. WE.....08......

© WJEC CBAC Ltd. (3400U30-1B)

Examiner
only





(99 Sharan and Shaun use a different method to investigate the effect of pH on the rate of
lipase action on milk. Their results are shown below.
Rate of reaction (s x 102
pH
Test 1 Test 2 Test 3
2 9.5 9.0 9.1
7 2.5 2.3 Ljfi/
12 8.7 8.6 8.5
(i) Circle the anomalous result in the table above. [1]
(i) Explain why you have chosen this result from part (i) as the anomaly. [1]
...................... T LESU e dS e R DG
.................... ArLperence.... 0. Lompotsons...£O. . ...
............. EUo SR W < YTC S, § <O 5 o S,
(i)  Calculate an accurate mean for the repeats at this pH. [1]
Mean = qi ..........................

The experiment from Section A was carried out again at varying temperatures. At 70°C
the solution did not change from pink to white in any of the repeat readings. Explain this
observation.

(h)

........ W\P%Mpgrc\ttm"wc&s&(,hf@h
______ BEECCMING. B MEQL...... CEPEAINCILL g
__________________ pr@venhf\j%mcg/ow,%%cmyf
.......... back ... boo white.  The heat . hod.
..... somehou...... . stoppecl. .. the......Solkicm... from......
....... ’OSW\ﬂ}ks(c{cwf

END OF PAPER
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INVESTIGATING THE EFFECT OF LIPASE CONCENTRATION ON MILK

GCSE BIOLOGY - UNIT 3

SECTION A
i Marking detail Marks Available
Question arking details AO1 AO2 AO3 Total Maths Prac
1@ HAZARD RISK CONTROL
MEASURE
{Enzymes/ Transfer of Wear eye
lipase} are enzymes from protection
irritant/ allergens/ hands to eyes 2 2 2
sensitisers Spill onto skin Wash hands/wear
when pouring gloves
Correct hazard (1) risk and linked control measure (1)
(b) All data recorded and logically organised (1) 1
Suitable column headings (enzyme) 1
{concentration/percentage} /time (to lose pink colour) (1) 1 4 1 4
Appropriate units (%) / s included in headings (1)
% does not have to be present 1
Correct calculation of means (1)
If use minutes and seconds — cannot access unit
mark or mean mark
Section A total 4 2 0 6 1 6

© WJEC CBAC Ltd.






SECTION B

Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

(@ | ()

{Concentration/ percentage} of the {enzyme/lipase}

1

(ii)

Time (taken for solution to turn from pink to white)

1

(iii)

1-5(%) or 4 (%)

1

(b)

Axes labelled correctly with units (1) ECF headings and

units from the table

Appropriate scales chosen that use at least ¥ of graph paper (1)
All plots correctly plotted with < 1 small square tolerance (2)

1 error (1) >1 error (0)

Appropriate lines of best fit (1)

Do not accept thick, double, whispy lines

ECF from table if use minutes and seconds

S

(€)

As lipase/enzyme concentration increases, time taken to lose
pink colour decreases (1)

OR

Correct conclusion from candidate’s own results (1)

d | (0

Take more repeat readings / compare results with other groups

© WJEC CBAC Ltd.






Question Marking details Marks Available
AO1 AO2 AO3 Total Maths Prac
(ii) Any 2 suitable inaccuracies (2) + linked improvement for
each (2)
Inaccuracy Improvement
Temperature not Use a (thermostatically
controlled (1) controlled) water bath to
regulate temperature (1)
End point not clear/ final Use a colorimeter to detect end
colour change difficult to point colour change OR use a
determine (1) pH meter to detect a final pH
rather than a colour change (1) 2 2 4 4
Measuring volume of Use syringe with {a higher/
solutions {with a syringe/ | smaller/ greater/ better}
to nearest cm3} /volume | resolution/smaller” scale
of phenolphthalein is not divisions/ burette}/ use graduated
controlled (1) pipette/ use given volume of
phenolphthalein(1)
*Accept smaller but not lower
Inaccuracies when Use substrate of
using milk as a known concentration
substrate as fat content Q)
is variable (1)
(e) Use {boiled / denatured} enzyme solution (1)
Keep all other controlled variables the same/ mention of 2 2 2
one of the controlled variables and value (1)
() The dependent variable relies on pH/ end point is pH
dependent/ pH changes throughout/ measuring time for pH 1 1 1
change anyway

© WJEC CBAC Ltd.






Marks Available

estion Marking details
Quest ing deta AOL | AO2 | AO3 | Total | Maths | Prac
(9) 0] Circled 5.8 1 1 1
(ii) Anomalous result does not follow the pattern /is not within the
1 1 1
range of the other results/not close to other results
(iii) 2.4 1 1
ECF from incorrect anomaly
(h) 1. At 70°C enzymes become denatured (1)
2.  This means the active site changes
shape (1) 2 2 4 4
3. Enzyme-substrate complexes cannot
form/ substrate can no longer fit into
active site (1)
4.  So not enough fatty acids are released {to lower the pH /
for the colour to change} (from pink to white) (1)
Section B total 8 10 6 24 6 24

© WJEC CBAC Ltd.
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INVESTIGATING THE EFFECT OF LIPASE
CONCENTRATION ON MILK

SECTION A
MONDAY, 7 JANUARY — FRIDAY, 22 FEBRUARY 2019
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Maximum Mark
Mark Awarded

Sec-iion A 6 <

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Your task is to investigate the effect of different concentrations of lipase on milk. Phenolphthalein
indicator turns pink in alkaline conditions and colourless in acidic conditions.

You are going to investigate the time taken for different concentrations of lipase enzymes to digest
the fats in milk to glycerol and fatty acids which lower the pH and turn the indicator from pink to
colourless.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than three
candidates).

eye protection

10 % boiling tubes

1 X boiling tube rack

1 x 10cm? syringe

1 x 5cm?3 syringe

1 x7.cm? syringe

1 % 250cm? beaker of full fat milk

1 x 250 cm?® beaker of 0.05mol/dm? sodium carbonate solution
1 % dropper bottle of phenolphthalein

10 cm? solutions of 1%, 2%, 3%, 4% and 5% lipase

1 X stop clock

CLEAPSS student safety sheet 2: Enzymes (provided at the back of this examination paper).

Diagram

1cm? lipase solution

mixture of
= —— phenolphthalein, milk
and sodium carbonate

© WJEC CBAC Ltd. (3400U30-1A)
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Read the method and answer question 1.{a) before carrying out the experiment and recording
your results.

Method
1. Wear eye protection.
Add 5 drops of phenolphthalein to a boiling tube.

Use the 5cm? syringe to measure 5cm?3 of milk and add to the boiling tube.

>

Use the 10cm? syringe to add 7 cm? s~dium carbonate solution to the boiling tube, the
solution should now turn pink.

5. Swirl the boiling tube to mix the solution.
6. Use the 2.cm? syringe to measure’2cm? 1% lipase solution.
Add the lipase to the boiling tube, swirl to mix and immediately start timing.

Record the time taken for the solution to lose its pink colour.

© ® N

Keep this boiling tube as a comparison to help determine the end point of each experiment.

10. Repeat steps 2 — 8 once more to get a total of two results.

<
-
o
0
2
o
o
~t
L

[l
o

11.  Repeat steps 2 — 10 using 2%, 3%, 4% and 5% lipase solutions.

© WJEC CBAC Ltd. (3400U30-1A) Turn over.






1.

SECTION A

Answer all questions.

(a) Complete the risk assessment below for this experiment.

You may use the student safety sheet on page 6 of this exam paper.

HAZARD

RISK

CONTROL MEASURE

L\p@.&i can

W %m 130U

N 7
COUSe ;rr;irc\;r;gywqt&fbc\&:h g,) .

kest tune .(an
Ao n e::)tacz, O On

i? 1Neued LR

P

? Skin wash -

© WJEC CBAC Lid.
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You may record raw results in the space below
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Sticky Note

1 mark was awarded.  The hazard is identified but the action in the risk is confused as the water bath is not being moved. 





(b)

ILip gac\&(z f@ﬁ{@n{:r

Qlion C /

DA

*-’( {
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B

Tmz EC&&QQ [o{ I}'

L\‘”é‘* o

BL'\?

@Sq
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END OF PAPER
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Present your results in a table. Include all of your results.
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Sticky Note

4/4 was awarded.  Units and headings are correct, the table is logically organised and the means are correct.





6

STUDENT SAFETY SHEETS

includes Amylase, Catalase, Cellulase, Diastase, Lipase,

2

Enzymes

Proteases (eg, pepsin, trypsin), Urease

Substance Hazard Comment
Enzymes All enzymes may be sensitisers (see below) and may produce
Powders x allergic reactions. They can cause asthma and irritate the eyes,
‘Biological’ detergents contain nose and skin. _
HARMFUL
enzymes.
Enzymes All enzymes may be sensitisers (see below) and may produce
Concentrated solutions x allergic reactions. They can cause asthma and irritate the eyes,
(concentrations of 5% or more) nose and skin.
IRRITANT
Enzymes LOWHAZARD | The enzymes at these concentrations are unlikely to offer any
Dilute solutions (concentrations significant risk.
of less than 5%)
Biological systems are, of
course, rich sources of
enzymes, eg, liver (catalase),
| saliva (amylase).

Note: Some people are aflergic to particular substances; their bodies’ immune system reacts to these substances
to an unusual extent. Asthma is one type of allergy which resuits in breathing difficulties. A sensitiser is a substance
that may produce only a small or even no allergic reaction when humans are first exposed to it

(sometimes over an extended period of time) but can produce a much more severe reaction on subsequent
occasions, even when the body is exposed to much smaller amounts.

< Reduce the risk of skin contact by wearing disposable gloves.

e Wear eye protection.

»  Avoid powdered enzymes escaping into the air; use a fume cupboard when handiing enzyme powders.

S 7 7th9”5kis

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

»  Whatis the chance of something going wrong?
Eg, Could enzyme dust be breathed in?
e How serious would it be if something did go wrong?
e How can the risk(s) be controlied for this activity?
Eg, Can it be done safely? Does the procedure need fo be altered?

Emergency action

° Inthe eye
»  Swallowed

doctor.
*  Dust breathed in

clothing
¢ Spilt on the floor,
bench, etc

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

Remove the casualty to fresh air. See a doctor if breathing is difficult.

Spilt on the skin or Remove contaminated clothing. Wash off the skin with soap and plenty of water. Rinse
contaminated clothing.
Scoop up powders (take care not to raise dust). Wipe up solution spills or any traces of
powders with a damp cloth.

© WJEC CBAC Ltd.
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cDAC  BIOLOGY - Unit 3 (3400U30)
PRACTICAL ASSESSMENT
INVESTIGATING THE EFFECT OF LIPASE
CONCENTRATION ON MILK
SECTION
MONDAY, 7 JANUARY - FRIDAY, 22 FEBRUARY 2019
1 hour
For Examiner’s use only g
Maximum Mark gg
Mark Awarded
Section B 24
ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B
Answer all questions.

(@ ~ (i) Statethe independent variable in this experiment. / [1]

(i) State the dependent variable in this experiment.

R Te AN s T UL bMQ_ LS &;;,O\k:{af"‘s (Qf‘"

(iii) Staéé?he range oh%a uﬁzfependeCLEvar%ble in this ex;(?’ﬁ\

(b) Use your results from section A to draw a graph of time taken for the solution to lose
its pink colour (vertical axis) against concentration of lipase (horizontal axis) on the grid
opposite.

Examiner
only
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Sticky Note

3/3 awarded for (a), variables and range correctly identified.
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Sticky Note

4/5 marks awarded.  The scales are suitable and the points are correctly plotted however the line of best fit is extrapolated beyond the last point. 





(c) Use your graph to describe the relationship between lipase concentration and time taken

for the solution to lose the pink colour.

Examiner
only

(1]

.......... Ps....the..conceabmkion...af....Lpass. I0CIROSS

e Lime. toven for. bhe ol L »

burn dlecreases.

(d) (i) State what you could do to improve the confidence in your results. ]

(i) Complete the table below stating two inaccuracies in the experiment and suggest

an improvement for each.

[4]

Inaccuracy

Improvement

An iﬂ&muratb w Ehabt over-

tme. Ehe. enzumes wo LL
lome.  Veakb . /

A oy b effadicate  Ehis
Sawe 'S ko possibly el
these enzuymes over Une coucte

the expeciment: Or &0 52

it i the water bota. 3

The Humaen eve Cannol
truely judge the norent
e s rmec) w%;‘pgl i

Swone. olowr os /bel{gg—@_ .

'}"r\e_ Wy Lo inprove. das
s o C(Jf\'\[oo‘{e Ervs  woiton
Just plaio ke,

X

(e) Describe a suitable control experiment

(f) S.uggest why the method you used in Section A is not suitable to investigate the effect of

pH on lipase enzymes.

© WJEC CBAC Ltd. (3400U30-1B)
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Sticky Note

1/1 awarded in (f), they have correctly identified that pH will be changing, the poor spelling aside.



Sticky Note

0/2 awarded in (e) the candidate has not referred to using boiled enzyme.



Sticky Note

d (ii) 3/4 marks awarded.  The inaccuracies are correctly identified but the improvement for judging the end point is not valid.



Sticky Note

2/2 awarded for c and d (i) 





Examiner
l
(g9) Sharan and Shaun use a different method to investigate the effect of pH on the rate of o

lipase action on milk. Their results are shown below.

Rate of reaction (s7' x 102
pH
Test 1 Test 2 Test 3
2 9.5 9.0 91
7 2.5 2.3 (58) o
12 8.7 8.6 8.5
(i) Circle the anomalous result in the table above. 1
(i)  Explain why you have chosen this result from part (i) as the anomaly. [1]
....... Lonave  chnese  B.S as.. e acocoly
...... because. By onsSwec. . s..nNok....soaislec. o |
e | othec  two MAM‘;LLM ........ thee  obak..
o . obhhers)
(iify  Calculate an accurate mean for the repeats at this pH. [1]
Mean = ...... *2» ....... s Y ‘/

(h)  The experiment from Section A was carried out again at varying temperatures. At 70°C
the solution did not change from pink to white in any of the repeat readings. Explain this B

observation.

‘‘‘‘‘‘‘ The.  eason. oy One  3glubion  ddn'

........ {x%‘ﬁf"’\{,}\nk +0 (,,q\f\:l;(?’_ WS 0S8 _;_

A0 Ehe o 2olukon Inave.  denetu

..... Means  Baa o
L Ly <l e~

LA . ;e.....‘s?fs.pa.

YY\O e

b‘%ua‘ué will nob change Clourand & witl ||p
l—3 0 7 : ‘L{_ . )
O U‘"} P END OF PAPER 24
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Sticky Note

2/4 marks awarded.  The candidate does not refer to the formation of enzyme-substrate complexes and does not finish the explanation with reference to denatured enzymes not allowing fatty acids to be released to lower the pH and change the colour. 



Sticky Note

3/3 marks awarded in (g) for identifying the anomaly and calculating a more accurate mean.
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Maximum Mark
Mark Awarded

Section A 6 3

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Your task is to investigate the effect of different concentrations of lipase on milk. Phenolphthalein
indicator turns pink in alkaline conditions and colourless in acidic conditions.

You are going to investigate the time taken for different concentrations of lipase enzymes to digest
the fats in milk to glycerol and fatty acids which lower the pH and turn the indicator from pink to
colourless.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than three
candidates).

eye protection

10 x boiling tubes

1 X boiling tube rack

1 x 10cm?3 syringe

1 x 5cm?3 syringe

1 x 1cm? syringe

1 x 250cm? beaker of full fat milk

1 x 250cm? beaker of 0.05mol/dm* sodium carbonate solution

1 x dropper bottle of phenolphthalein - Puix - coic €52

10cm® solutions of 1%, 2%, 3%, 4% and 5% lipase ~ W€ O ¢ e1Lyno
1 X stop clock

CLEAPSS student safety sheet 2: Enzymes (provided at the back of this examination paper).

Diagram

1cm? lipase solution

mixture of
~—— phenolphthalein, milk
and sodium carbonate

© WJEC CBAC Ltd. (3400U30-1A)






Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.  Wear eye protection.
Add 5 drops of phenolphthalein to a boiling tube.

Use the 5¢cm? syringe to measure 5cm? of milk and add to the boiling tube.

s 0P

Use the 10cm? syringe to add 7 cm? sodium carbonate solution to the boiling tube, the
solution should now turn pink.

5.  Swirl the boiling tube to mix the solution.
6. Use the 1cm? syringe to measure 1cm3 1% lipase solution.
‘Add the lipase to the boiling tube, swirl to mix and immediately start timing.

Record the time taken for the solution to lose its pink colour.

© © 9~

Keep this boiling tube as a comparison to help determine the end point of each experiment.

10. Repeat steps 2 — 8 once more to get a total of two results.

3400U301A
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11. Repeat steps 2 — 10 using 2%, 3%, 4% and 5% lipase solutions.

© WJEC CBAC Ltd. (3400U30-1A) Turn over.






Examiner
SECTION A o
Answer all questions.
"1.  (a) Complete the risk assessment below for this experiment. [2]

You may use the student safety sheet on page 6 of this exam paper.

HAZARD RISK CONTROL MEASURE
< NZYME Likh N\@S e Uosoa—
O CCnCendvatCn “'“Q b wInen . ojeygies
ScuskionoCsS Y, /°\dd-‘~ PO
2§ Move S NN s Q\f("‘C‘j
—rrU / / Selashu N, / |

>< X

You may record raw results in the space below.

”/‘ ~ ! T\fY\€ +cuc€ robeqm.g
s of W pe\f)‘ cowouriess 3‘ Mean
, Test i ek LS 0N j
A T ——— DN T
o e [ s
2 | =) ( - oY%
th T
[/ ; , | F16
4 | 6% %Lz | (D
’; R
S (
‘\? )3% | %@% N/

» W 2) 1Z o 3 B ) e >) @63

i)
TV
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Sticky Note

1/2 marks awarded, the hazard is correct but splashing into eyes is not acceptable as a risk. 





S

5

(b) Present your results in a table. Include all of your results. [4] Xgmlyner
or thosciuHen
. ¢ . Ur""“‘“““"‘n
. Concenkoton] Trme +aken teoeceny {
</>)o f upase’ eamess(aun) o
lest & lest 2
—_— s— : : ) [M\ﬂ‘}
l8.0%
| /1 1§ - 7S ls . ,
di g 5| loiea | g4
| , A
| ‘ | X
3 ¥ o (-1 b . O0¢& X
4 6§35 | YL | @ F
S i e (G.ags)
S k.63 |58% | &2 %3

END OF PAPER
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Sticky Note

2/4 marks awarded.  The headings are correct and the table is logically organised, however the candidate has not converted into seconds, they have written down the reading from the stopwatch making their unit and means incorrect.
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1 hour
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Maximum Mark
Mark Awarded
Section B 24 |6

ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.

Write your name, centre number and candidate number in the spaces at the top of this page.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.

The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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(@)

(b)

SECTION B

Answer all questions.

(i) State the independent variable in this experiment. ’CJ\(\QLY\OJ)Q

................. Cc,ncmmcmcnotpcx//

(i) State the dependent variable in this experiment. N\ch u\\(

O e S S hcm Yo iodq

(i) State the range ofthe independent variable in thls experiment. | S punuc )
/S COlQL

....................................................... _.S/c\///

Use your results from section A to draw a graph of time taken for the solution to lose
its pink colour (vertical axis) against concentration of lipase (horizontal axis) on the grid
opposite. [5]

© WJEC CBAC Ltd. (3400U30-1B)

Examiner
only





€0
gL0enoove

Turn over.

(3400U30-1B)

© WJEC CBAC Ltd.

N ol
N, =1
AN (4
N
N Fot
N
§ =
€=
{ =
) S
-4
1 [y
i
il
.
¥ .
1
] 2
()
N\® ER ‘ @)
N\w\\ mw\ (€ ‘P\ )ﬂ 1 w_ D = S=F .\—
0, AT
4 £ A ~ N ig !y
) \ i 4 &Nm i N Nl
AV () D 0] Wiad XN
| ] ] |




Sticky Note

3/5 awarded.  The axes are labelled correctly with an ecf from the table on the unit.  The y-axis scale is too small so the plotted points occupy less than half of the graph paper.  There is one plotting error, the line of best fit is acceptable. 
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Examiner
|
(c) Use your graph to describe the relationship between lipase concentration and time taken o

for the solution to lose the pink colour. 1]

AS TG CONCENL@RCN. O UPAIE. WAy (NChadRUNO). ot I

e Hme tagn.. ch_..mﬁz,..s?c;luhcn..fc..1.o.s@....zm.‘bmlpcclgy/
docheQiea e

(d) (i) State what you could do to improve the confidence in your results. X 1] ,J
|

o
®
0
g
5
5

‘ (i) Complete the table below stating two inaccuracies in the experiment and suggest
an improvement for each. [4]

Inaccuracy Improvement

g volllmg Qf // %};m\ HSE(‘ ,ﬂégﬂsﬁ%i/j /
phonctPithalein clreps™ [-Ure ot Sdrepy of /// |
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(e) Describe a'suitable control experiment. — K€ W\QSQFY\G‘ [2]
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m&qmﬁvecm\bcwy ..... eUbe g sing,. a5y

O PRENO o fhadetin, NG Secwm carbenaie angh Wee

(f) Suggest why the method you used in Section A'is not suitable to investigate the effect of e \E
pH on lipase enzymes. (1] '
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Sticky Note

0/1 the candidate has not realised that the pH changes throughout the experiment. 



Sticky Note

1/2 The candidate has identified that the other variables need to be controlled but they have missed the addition of the boiled enzyme. 



Sticky Note

4/4 2 inaccuracies are identified and valid improvements suggested. 



Sticky Note

0/1 a larger range is not a valid response. 



Sticky Note

1/1 correct trend identified. 





(99 Sharan and Shaun use a different method to investigate the effect of pH on the rate of
lipase action on milk. Their results are shown below.

Rate of reaction (s x 102
pH
Test 1 Test 2 Test 3
2 9.0 9.1
< /
7 25 23
12 8.7 8.6 8.5

v

(i) Circle the anomalous result in the table above. [1]
[1]

’!V\QPQSL\.LH;. ...... @mf&nmgr?mm@w\or ..............................

(i)  Explain why you have chosen this result from part (i) as the anomaly.
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- =

(h) The experiment from Section A was carried out agéin at varying temperatures. At 70°C
the solution did not change from pink to white in any of the repeat readings. Explain this

observation. 4 Cmot,u[‘”
o ngiemperabure « e 70°C iS. wecLLLg norsda.. I
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Sticky Note

2/4 marks awarded.  The candidate does not refer to the active site changing shape and does not finish the explanation with reference to denatured enzymes not allowing fatty acids to be released to lower the pH and change the colour. 



Sticky Note

2/3 awarded in (g).  The anomaly is correctly identified but the mean is incorrect. 
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ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Your task is to investigate the effect of different concentrations of lipase on milk. Phenolphthalein
indicator turns pink in alkaline conditions and colourless in acidic conditions.

You are going to investigate the time taken for different concentrations of lipase enzymes to digest
the fats in milk to glycerol and fatty acids which lower the pH and turn the indicator from pink to
colourless.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than three
candidates).

eye protection

10 % boiling tubes

1 x boiling tube rack

1 x 10cm? syringe

1 x 5¢cm3 syringe

1 x 1cm?® syringe

1 x 250 cm? beaker of full fat milk

1 x 250 cm? beaker of 0.05mol/dm? sodium carbonate solution
1 x dropper bottle of phenolphthalein

10 cm3 solutions of 1%, 2%, 3%, 4% and 5% lipase

1 X stop clock

CLEAPSS student safety sheet 2: Enzymes (provided at the back of this examination paper).

Diagram

mixture of
= ——— phenolphthalein, milk
and sodium carbonate

© WJEC CBAC Ltd. (3400U30-1A)






Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.
2.

10.
1.

Wear eye protection.
Add 5 drops of phenolphthalein to a boiling tube.
Use the 5cm? syringe to measure 5cm? of milk and add to the boiling tube.

Use the 10cm? syringe to add 7cm?® sodium carbonate solution to the boiling tube, the
solution should now turn pink.

Swirl the boiling tube to mix the solution.

Use the 1cm?3 syringe to measure 1cm?® 1% lipase solution.

Add the lipase to the boiling tube, swirl to mix and immediately start timing.

Record the time taken for the solution to lose its pink colour.

Keep this boiling tube as a comparison to help determine the end point of each experiment.

Repeat steps 2 — 8 once more to get a total of two results.

3400U301A
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Repeat steps 2 — 10 using 2%, 3%, 4% and 5% lipase solutions.

© WJEC CBAC Ltd. (3400U30-1A) Turn over.






(@ Complete the risk assessment below for this experiment.

SECTION A

Answer all questions.

You may use the student safety sheet on page 6 of this exam paper.

HAZARD RISK CONTROL MEASURE
Lipose s lWhen  pousin g Weosr 9§99 Les
an ~ iy nto to  protect
eritont bc\'l(\'\\c; tube Your  eyes .
£ 8 Coulled  Splash
(5 /*)/ [n umuppafeiﬂv’ -
U ~J /\

v

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

1/2 marks awarded, the hazard is correct but splashing into eyes is not acceptable as a risk.
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(b)  Present your results in a table. Include all of your results.

[4]

L“que‘ B Time  taken to m}c\ whiee G)
Con centraton _J
I () | Trad | Tria\ 2 | _Mmean

| 2 mg@i 5249 ey ') 521

L | HOGH | 3%¢ |pq3 s
3 237 | 2812 722 /
— | -
- Z 42 | 262 Lsz
e S | S EE
1 ' !
5 | lag l9¢ | 196 [

END OF PAPER
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Sticky Note

4/4 was awarded.  Units and headings are correct, the table is logically organised and the means are correct.
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ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B

Answer all questions.

(@ (i) Statethe independent variable in this experiment. /1]
.............. C onCLn*rmmwuf‘\PUBG*/
(i) State the dependent variable in this experiment. // 1
e falken... foc.Seludion. . Fo... lose....piak..... Colour..
(iif)  State the range of the independent variable in this experiment. [1]
_____________________________________________________ T, R

(b) Use your results from section A to draw a graph of time taken for the solution to lose
its pink colour (vertical axis) against concentration of lipase (horizontal axis) on the grid
opposite. [5]

© WJEC CBAC Ltd. (3400U30-1B)
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Sticky Note

2/3 awarded for (a) the range is incorrect.





2
8
A4
€ a0
(8%
o 3 \\
Vv
o 160
N
J
b= Lg}CJ
<
(o) =
T L)
ﬁ (\a//
o 400
v/
L
o
4F
3’10 a
Y is
‘g ';bl.g(.)
@
2
310
280
150
: = |
10
120 x )(
\ X |
1
/ |
|
( - " , » Q
\ ° /. 2 '/,/" o ‘o . 4 . “’ “’. ';“
© WJEC CBAC Ltd. (3400U30-1B) CCV\ Ce N { cCA -\ ( onN Turn over.

ol \lparse .




Sticky Note

0/5 marks awarded for the graph.  The units are absent on the axes, the y-axis scale is non-linear, there are plotting errors and no line is attempted., 





(c) Use your graph to describe the relationship between lipase concentration and time taken

for the solution to lose the pink colour. [1]
................ he ...highec . te concentration...of . ..
e ALROSE e AN e e setubon. . Joses.. A0S

pinlkk  Ccolour .|
(d) (i) State what you could do to improve the confidence in your results. [1]

_______________ Hepeatl....the  tesb  to.. .Cheek . ff . b=

re sults ouwr il our
(i) Complete the table below stating two inaccuracies in the experiment and suggest
an improvement for each. [4]
Inaccuracy Improvement
sHrrng Jmixing ?; :;“(k sei Hime
change . X
U5 a mMmeasunnhg
Daprry  SYringe 4
V// o odd the equal 4
( comount ) to eoch betling

(e) Describe a suitable control experiment. [2]

............ A...ouladole  Contral. €xpecment.... vl bhe ..
€ o e

..... o oot ket s 0 Cor S LE N VO

...... of....phenclphtalein, . 01X, lipase . soludon and...s00um

Boi\\(}fla
(f) Suggest why the method you used in Section A is not suitable

to investigaté the effect of

pH on lipase enzymes. (1]
e metied. snoto Sustahle. becouwise.  we.. oue....
“ﬁwﬂawnqg ........... the....Ame.. faken....0Gh....the. e LLeCE.... Qfmﬁvy
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Sticky Note

0/1 The candidate has not identified that pH is changing anyway.



Sticky Note

1/2 marks awarded for identifying that all the other variables should be controlled.



Sticky Note

2/2 awarded.  Stirring speed has no impact on the experiment, however using drops of phenolphthalein is identified as an inaccuracy with a suitable improvement suggested. 



Sticky Note

1/1 awarded for repeating.



Sticky Note

1/1 awarded for the correct trend.





(99 Sharan and Shaun use a different method to investigate the effect of pH on the rate of

lipase action on milk. Their results are shown below.

Examiner
only

o Rate of reaction (s x 102)
Test 1 Test 2 Test 3
2 9.5 9.0 9.1
7 25 2.3 @
12 8.7 8.6 8.5
vy

(i) Circle the anomalous result in the table above. | [1]
(i) Explain why you have chosen this result from part (i) as the anomaly. [1]
...................... T LESUL e dS e R DG
.........................................................................  Comportson. O the
............. 2L YR W VL NI N <% o SR
(i)  Calculate an accurate mean for the repeats at this pH. [1]
Mean = qi ........ )\ ..............

(h) The experiment from Section A was carried out again at varying temperatures. At 70°C
the solution did not change from pink to white in any of the repeat readings. Explain this

observation.
A terpe ra b U RS b6 G
...... OFF€d1jH«€c\/UO//
__________________ PRALENIOG. o o COL DM [ SV
.......... DAk btV T2 0GR B
..... Somehow........Stoppecl . the.....Selkiem.
....... ’o&r\ﬂ}ks(c{cwf

END OF PAPER
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Sticky Note

0/4 awarded, the candidate has not explained the action of the enzyme. 



Sticky Note

2/3 awarded in (g).  The anomaly is correctly identified but the mean is incorrect. 
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ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Your task is to investigate the effect of different concentrations of lipase on milk. Phenolphthalein
indicator turns pink in alkaline conditions and colourless in acidic conditions.

You are going to investigate the time taken for different concentrations of lipase enzymes to digest
the fats in milk to glycerol and fatty acids which lower the pH and turn the indicator from pink to
colourless.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than three
candidates).

eye protection

10 X boiling tubes

1 x boiling tube rack

1 x 10cm? syringe

1 X 5cm3 syringe

1 X 1cm? syringe

1 x 250 cm? beaker of full fat milk

1 x 250 cm? beaker of 0.05mol/dm? sodium carbonate solution
1 X dropper bottle of phenolphthalein

10cm? solutions of 1%, 2%, 3%, 4% and 5% lipase

1 x stop clock

CLEAPSS student safety sheet 2: Enzymes (provided at the back of this examination paper).

Diagram

1cm? lipase solution

—
mixture of
~—— phenolphthalein, milk
and sodium carbonate
N

© WJEC CBAC Ltd. (3400U30-1A)





Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method

1.

10.

1.

Wear eye protection.
Add 5 drops of phenolphthalein to a boiling tube.
Use the 5cm?3 syringe to measure 5cm? of milk and add to the boiling tube.

Use the 10cm? syringe to add 7 cm? sodium carbonate solution to the boiling tube, the
solution should now turn pink.

Swirl the boiling tube to mix the solution.

Use the 1.cm?3 syringe to measure 1cm? 1% lipase solution.

Add the lipase to the boiling tube, swirl to mix and immediately start timing.

Record the time taken for the solution to lose its pink colour.

Keep this boiling tube as a comparison to help determine the end point of each experiment.

Repeat steps 2 — 8 once more to get a total of two results.

3400U301A
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Repeat steps 2 — 10 using 2%, 3%, 4% and 5% lipase solutions.

© WJEC CBAC Ltd. (3400U30-1A) Turn over.





SECTION A

Answer all questions.

(@) Complete the risk assessment below for this experiment.

You may use the student safety sheet on page 6 of this exam paper.

HAZARD RISK CONTROL MEASURE

You may record raw results in the space below.

© WJEC CBAC Ltd. (3400U30-1A)
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Examiner
[
(b) Present your results in a table. Include all of your results. [4] o

END OF PAPER
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STUDENT SAFETY SHEETS

2

Enzymes

includes Amylase, Catalase, Cellulase, Diastase, Lipase,
Proteases (eg, pepsin, trypsin), Urease

Substance Hazard Comment
Enzymes All enzymes may be sensitisers (see below) and may produce
Powders x allergic reactions. They can cause asthma and irritate the eyes,
‘Biological’ detergents contain nose and skin.
HARMFUL
enzymes.
Enzymes All enzymes may be sensitisers (see below) and may produce
Concentrated solutions x allergic reactions. They can cause asthma and irritate the eyes,
(concentrations of 5% or more) nose and skin.
IRRITANT
Enzymes LOWHAZARD | The enzymes at these concentrations are unlikely to offer any
Dilute solutions (concentrations significant risk.
of less than 5%)
Biological systems are, of
course, rich sources of
enzymes, eg, liver (catalase),
saliva (amylase).

Note: Some people are allergic to particular substances; their bodies’ immune system reacts to these substances

to an unusual extent. Asthma is one type of allergy which results in breathing difficulties. A sensitiser is a substance
that may produce only a small or even no allergic reaction when humans are first exposed to it
(sometimes over an extended period of time) but can produce a much more severe reaction on subsequent

occasions, even when the body is exposed to much smaller amounts.

Typical control measures to reduce risk

*  Use the lowest concentration/smallest amount possible.
* Reduce the risk of skin contact by wearing disposable gloves.
*  Wear eye protection.

* Avoid powdered enzymes escaping into the air; use a fume cupboard when handling enzyme powders.

Assessing the risks

What is the chance of something going wrong?

Eg, Could enzyme dust be breathed in?

How serious would it be if something did go wrong?
How can the risk(s) be controlled for this activity?

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

Eg, Can it be done safely? Does the procedure need to be altered?

Emergency action

* Inthe eye Flood the eye with gently-running tap water for at least 10 minutes. See a doctor.
+  Swallowed Wash out the mouth. Give a glass of water to drink. Do not make the casualty vomit. See a
doctor.

clothing contaminated clothing.

bench, etc powders with a damp cloth.

Dust breathed in  Remove the casualty to fresh air. See a doctor if breathing is difficult.
Spilt on the skin or Remove contaminated clothing. Wash off the skin with soap and plenty of water. Rinse

Spilt on the floor, Scoop up powders (take care not to raise dust). Wipe up solution spills or any traces of

© WJEC CBAC Ltd. (3400U30-1A)
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BIOLOGY - Unit 3 (3400U30)
PRACTICAL ASSESSMENT

INVESTIGATING THE EFFECT OF LIPASE
CONCENTRATION ON MILK

SECTION B

MONDAY, 7 JANUARY — FRIDAY, 22 FEBRUARY 2019

1 hour

For Examiner’s use only

Maximum Mark
Mark Awarded
Section B 24

ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.

The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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(b)

SECTION B

Answer all questions.

(i) State the independent variable in this experiment. 1]
(i) State the dependent variable in this experiment. 1]
(i)  State the range of the independent variable in this experiment. [1]

Use your results from section A to draw a graph of time taken for the solution to lose
its pink colour (vertical axis) against concentration of lipase (horizontal axis) on the grid
opposite. [5]

© WJEC CBAC Ltd. (3400U30-1B)
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(c¢) Use your graph to describe the relationship between lipase concentration and time taken
for the solution to lose the pink colour. 1]

(d) (i) State whatyou could do to improve the confidence in your results. 1]

(i) Complete the table below stating two inaccuracies in the experiment and suggest

an improvement for each. [4]
Inaccuracy Improvement
() Describe a suitable control experiment. [2]

(f)  Suggest why the method you used in Section A is not suitable to investigate the effect of
pH on lipase enzymes. 1]

© WJEC CBAC Ltd. (3400U30-1B)
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(h)

Sharan and Shaun use a different method to investigate the effect of pH on the rate of
lipase action on milk. Their results are shown below.

Rate of reaction (s~ x 10?)
pH
Test 1 Test 2 Test 3
2 9.5 9.0 9.1
7 2.5 2.3 5.8
12 8.7 8.6 8.5

(i) Circle the anomalous result in the table above.

(i)  Explain why you have chosen this result from part (i) as the anomaly.

(i)  Calculate an accurate mean for the repeats at this pH.

The experiment from Section A was carried out again at varying temperatures. At 70°C
the solution did not change from pink to white in any of the repeat readings. Explain this

observation.

© WJEC CBAC Ltd.
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PRACTICAL ASSESSMENT

INVESTIGATING THE HEAT ENERGY RELEASED BY
BURNING DIFFERENT FUELS

SECTION A
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1 hour
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For Examiner’s use only

Maximum Mark
Mark Awarded

Section A 6

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Alcohols are commonly used as fuels. Your task is to investigate how the relative molecular mass
(Mr) of an alcohol affects the quantity of heat energy released when it is burned.

Apparatus Required

eye protection

1 x 250 cm? conical flask

1 x 100 cm? measuring cylinder

1 X thermometer y;
1 X spirit burner containing methanol

1 X spirit burner containing ethanol

1 % splint

clamp and stand

CLEAPSS student safety sheets 60 (ethanol) and 65 (methanol). These are provided at the back of
this examination paper.

Access to:
digital balance
Bunsen burner on heat proof mat

Diagram

thermometer

conical flask

approximately

spirit burner Sem

alcohol

© WJEC CBAC Ltd. (3430U70-1C)





Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.
2.

10.
1.
12.
13

Wear eye protection.

Collect a spirit burner containing methanol.

Record the mass of the spirit burner (including the lid and the methanol).
Measure 100cm? of water into the conical flask.

Place the spirit burner on the clamp stand base.

Clamp the flask approximately 5cm above the top of the spirit burner (as shown in the
diagram).

Record the starting temperature of the water.
Use a lit splint to light the spirit burner.
Heat the water until the temperature rises by approximately 40°C.

Record the final temperature of the water.

3430U701C
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Extinguish the flame and allow the spirit burner to cool.
Record the final mass of the spirit burner (including the lid and the methanol).

Repeat steps 2 to 12 using a spirit burner containing ethanol.

© WJEC CBAC Ltd. (3430U70-1C) Turn over.
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SECTION A

Answer all questions.

(2]

1. (a) Complete the risk assessment below for this experiment.

You may use the student safety sheets on pages 6 and 7 of this examination paper.

HAZARD RISK CONTROL MEASURE

AN cnonNGUg Iwa s controlloviy
WMo warer and  |[r© avord AYopPINg
The hot flask can burn / the hot e axcon O\J thore OY CONMTACT wiikh

o :
water can scald \S.a CV}%QCQ O<<F} Coner peo e <O
dayopping an sStop TNe cnancée

oY wWAN g SWounM - of sp\'\\CLqu“,
weoxN a (VO cooxk
o ovoid ooNYy

Con caxcn c\oJcVLU«’\g
when wusungoy the

Methanol and ethanol are | P b vuliner. Suarng|ecards
highly flammable oONn e svn,
S99 Skarxt

You may record raw results in the space below. & S*iengd.

oo\
G=MAASS = 2079 .‘\4(,]
start temp Of wokey = 27°c
S temp - Y ale
g=Mass= 200.9¥%qg

Metnano |
S MASsSs - 299 .7 69
StQut tenip of Water = 20°C

funad temyp = mﬁi cO°c

FE= MAS S = L47,8€4@

alcohols = metnano), A= VeNale)

I
D = MASS Of SPULE BUX Nexy s
C - NOlWlwuuww of Wa_;t:ﬁy-i SCM oP wvexrrween sSolrt WAIrne
remperokuie rise (F0°%C) ancl e conVCAY ¢\OSw |
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(b) Present your results in a table. Include all of your results.

[4]

- Star t ".m‘p End temp | scartemast End moss|endng e
Alcoho WOUC € r | waocer 5&{.@%%\ sg_r ¥ MmosSS
oy (¢c) () e i (4D
& 2
202.449 | 20099 1.-46
Eenans | 772 ==
Mexnano | 20 6O 249 .96 1247.€9| 127 QJ

END OF PAPER
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This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B
Answer all questions.
(@) The independent variable in this experiment was the relative molecular mass (M,) of the
fuel.
State two controlled variables in this experiment and describe how these were controlled.
[4]
Controlled variable 1. NOMANL...Of .. VL AMOAT N .o
How it was controlled
W INLASUN LA . A0 0cm > 0f . WALEX.. ADKO.. AN In i
CONAL LK. FROSIK 00 ORISR BB o ...
Controlled variable 2. 4Q .2 ... £ LILARANAN L. XS i
How it was controlled
WE- WO D kAL AN Sl naAd. naated. Q.. Ao
WAL T OTC. ML AN VNN nS L. SEON AL
(b) State what you could do to check:
(i) the repeatability of your results; 1]

KD NONL.. O £OXK..... OB CAMAOL. SCA. . Of... COSIAALS.....
(i) the reproducibility of your experiment. ' [1]
LR M. AN DAL ONOMD... £ L CN e N
W V\CWEQMr(eS\L\A"A ........................................................................................

(c) The theoretical values for the energy released when 1g of four different alcohols are
burned are given in the table below, together with the relative molecular mass (M,) of
each alcohol.

Alcohol Relartri]\;esg(?\l/le;:ular Thriloer:;ig(aj I\sg:;gy
r burned (kJ/g)
methanol 32 22.7
ethanol 46 29.7
propanol 60 33.6
butanol 74 36.1

(i) Use these results to draw a graph on the grid opposite of the theoretical energy
released when burning (vertical axis) against relative molecular mass (M.,) (horizontal
axis). The starting points for the axes are given.

© WJEC CBAC Ltd. (3430U70-1D)

Examiner
only






o
F 4
"
v, A
‘ i
y
A
[
O\
-l
. =
>
' V.
J ?{ .
[«
N
N N4
'
TO

U ‘t
2 e
& o |} ¢ &
\Y At VL I
© WJEC CBAC Ltd. (3430U70-1D) Turn over.

3430U701D

03






4
Examiner

, |
(if) Use the graph to describe the relationship between relative molecular mass (M) =

and the theoretical energy released when burned. 2]
B = . WNLOXEXLCOAN. LGN LS. 4 SIS S =
YEALASEA. MN LN MM NNLC A el=mm NCVE€ASE S sQ.....

AAANN . YVNAS S

OALES L AND.. e LA UVE. 00N C.
The relative molecular mass (M,) of pentanol is 88. Use this information, together
with your graph, to estimate the energy that would be released per gram of pentanol

(2]

(iii)
burned. Show on your graph how your answer was determined.
221 reLokive -y

3L =
T4llE g a6 - 4.4
@) : o close,
il= A1 - L 6O = 22.6 vexrween
T 9= 26. | B8 WKg N
8 % _ 4_ 2 ) 9 e A CNOTNL” -
Energy released = N 7 A /R kd/g

Use your results from Section A to calculate the temperature rise and mass of
[2]

@ (i)
methanol used.
Mass of alcohol used (g)

Temperature rise (°C)

Alcohol
| A8

Methanol &0
[1]

Give the resolution of the balance used to collect results.

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

(if)
Resolution = +

Use the equation:
0.42 x temperature rise (°C)
mass of alcohol used (g)

(iii)
energy released per gram of alcohol (kJ/g) =

and your values from (d)(i) to calculate the energy released per gram of methanol

[21].

Energy released = %04 kJ/g

(3430U70-1D)
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(e) The theoretical value for the energy released per gram of methanol is 22.7 kJ/g.

() State how your value calculated in part (d)(iii) compares to this theoretical value and
give the main reason for the difference. [1]

(i) State two ways the method could be improved to reduce this difference. Explain
how these improvements would reduce this difference. [3]

SALOAAAOL UARCONML. ANAS. A Q. AAAN..A SOAX. Set

LOE XESUAL S Thas. ol d anCrease . eng.. . ano ANk

O MOASS..0f . ALCONOL s e i OIS SInOW......

LSErONAR . reSHALS.

END OF PAPER
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A calculator.
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Use black ink or black ball-point pen.
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The total number of marks available for this section of the task is 6.
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This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Infroduction

Alcohols are commonly used as fuels. Your task is to investigate how the relative molecular mass
(Mr) of an alcohol affects the quantity of heat energy released when it is burned.

Apparatus Required

eye protection

1 x 250cm? conical flask

1 x 100cm? measuring cylinder

1 X thermometer

1 X spirit burner containing methanol
1 X spirit burner containing ethanol

1 x splint

clamp and stand

CLEAPSS student safety sheets 60 (ethanol) and 65 (methanol). These are provided at the back of
this examination paper. ‘

Access to;

digital balance
Bunsen burner on heat proof mat

Diagram

thermometer

conical flask

approximately

spirit burner Sem

——

alcohol

© WJEC CBAC Ltd. (3410U30-1C)
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Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method

1. Wear eye protection.

2. Collect a spirit burner containing methanol.

3. Record the mass of the spirit burner (including the lid and the methanol).
4. Measure 100cm? of water into the conical flask.

5. Place the spirit burner on the clamp stand base.

6. Clamp the flask approximately 5cm above the top of the spirit burner (as shown in the
diagram).

7. Record fhe starting temperature of the water.
8. Use alit splint to light the spirit burner.
9. Heat the water until the temperature rises by approximately 40°C.
10. Record the final temperature of the water.
11.  Extinguish the flame and allow the spirit burner to cool.
12. Record the final mass of the spirit burner (including the lid and the methanol).

13. Repeat steps 2 to 12 using a spirit burner containing ethanol.

3410U301C
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1.

You may use the student safety sheets on pages 6 and 7 of this examination paper.

SECTION A

Answer all questions.

(@ Complete the risk assessment below for this experiment.

(2]

HAZARD

RISK

CONTROL MEASURE

The hot flask can burn / the hot
water can scald

ir  cawlior 92,’\ At
con )‘U\Q} W N j")v\f
Slexn

[ ND iowf‘@;\ e o’
bied M.

Polr e ot Prog i

Methanol and ethanol are
highly flammable

o~ biggs hre whidm .
QM\&‘) AP, Lavie b.cha.y

howron (owas) o
Qi‘ o~ i&\'\))’

K IHwceh

3‘%3
I covid b Cavghd Aondle A A fonon
on %“ N Cai Al THaon o

iR e any
F’D“\ Nee. Aw 3

You may record raw results in the space below.

Meonoi = IQl:j 3 23°
3 Ace

‘8‘\5; 65%°

Grona| > “hrany

I

el

R

3ly 877
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Examiner
(b) Present your results in a table. Include all of your resullts. [4] o
i T et Eotiety i = o
e e e e A e
masSy | mass 5(Y‘\‘\(J~S5 f ﬂ-‘“Pi_ Fem ‘_[ remp
(5 () | (g | ¢ w—‘r (Ve (2 O
*," - Kaa2 T —e :# e
Mitheas | | o | *
?'“'% | 7889 | 2 | 23°| ¢% | 40°
=
, et
| J\?)Bj Ii513 ; 2 11°;57°{40
e | ) =
6
END OF PAPER
Turn over.
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2,

2
- SECTION B

Answer all questions.

(@ The independent variable in this experiment was the relative molecular mass (M) of the
fuel.

State two controlled variables in this experiment and describe how these were controlled.

[4]

Controlled variable 1 ... \LOWAR . 0% b e
How it was controlled

...................... str\‘:)o«mo\wr\r\no l\'\defm3¢¢m
........................... O\\L‘wc‘buv‘gu'\‘fd{’\”ahj((gocmg
Some Wetgheng, jcole
Controlled variable 2 ..........§ P\ Qe AT RN L a ARUIAORA e
How it was controlled
................................... 6 coeeeereenern e MR QG ... A AN ... BAICA hing JL&\L\MJU\&.
J (R e & e |
|| o D ... AT I T S ko~ ¥ qel..... lf')’\("*&dw{ﬂ/k ............
i J g
(b) State what you could do to check:

(i) the repeatability of your results; 1]
............................... Lo.gk. oX....gout.. 0. 0 o s et
............................ {2 WV 1o X ES S50 SRR ¥ SERUINE 11 - o0 V== X OO
(i) the reproducibility of your experiment. [1]
........................... (20 o mMmW\ngwj'DmPSWM
.............................. \,‘(j)v\y\Mj\M‘kW

(c) The theoretical values for the energy released when 1g of four different alcohols are
burned are given in the table below, together with the relative molecular mass (M) of
each alcohol.

Alcohol Re'a;i‘;‘zé"(‘,’\'ff“'ar e e
r burned (kJ/g)
methanol } 32 22.7
ethanol 46 29.7
propanol 60 33.6
butanol 74 36.1

(i) Use these results to draw a graph on the grid opposite of the theoretical energy
released when burning (vertical axis) against relative molecular mass (M, ) (horizontal
axis). The starting points for the axes are given.
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(i)  Use the graph to describe the relationship between relative molecular mass (M)
and the theoretical energy released when burned. ' [2’]

................ Ab\'\~g,;‘t\eyh‘)b“'\ﬁ\-LCt&\Od’N\&SSg:\uwa:o\,m ‘

SRR /. A WO | o We1n 3 sV -S W ?/x«fjjrc,ksw%wmbww
.............................. \,f\umwak&mw:jfo\h

(iif)  The relative molecular mass (M,) of pentanol is 88. Use this information, together
with your graph, to estimate the energy that would be released per gram of pentanol
burned. Show on your graph how your answer was determined. [2]

Energy released = ..... 373 ....... LA kJ/g

(d) (i) Use your results from Section A to calculate the temperature rise and mass of
~ methanol used. [2]

Alcohol Temperature rise (°C) Mass of alcohol used (g)

Methanol L_‘ 0O 2,

(i)  Give the resolution of the balance used to collect results. [1]

Resolution =+ ....9Q =0 ) N g
(iii)  Use the equation:

0.42 x temperature rise (°C)

energy released per gram of alcohol (kJ/g) = mass of alcohol used (g)
u

and your values from (d)(i) to calculate the energy released per gram of methanol
burned. [2]

Q- UL X 4D
—7 -

Energy released=.......... %7‘/\ ................. kJ/g

© WJEC CBAC Ltd. (3410U30-1D)
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(e) The theoretical value for the energy released per gram of methanol is 22.7 kJ/g.

(i) State how your value calculated in part (d)(iii) compares to this theoretical value and
give the main reason for the difference. 1]
‘ &‘QU\(}

................... !/h\okfaluc"\JC')w\.\t&probi\xjL,Q_*a;rm'\ﬁfwf)mc
Y - N "SR =191 V. SO TN V0T SN ~ Y SRR WAy YO - P ol DUl
R peraent wed ieic~ plowe i~ - -

(i) State two ways the method could be improved to reduce this difference. Explain

how these improvements would reduce this difference. [3]
.............. QMN%MMmackcm%ump’<m/L&t3
.............. k'/j,)‘\:,) : :J\qu—\J‘r_\’\'CQ/\(ﬂ\hashachauJ«z
uwj ....... wea ... A.P.s.r..(.:r. ..... b.v.mm..4...._~(.v.\,..q.w.\.(<.t<, ..... .;..u..c,s...cﬁ:fa.s‘.:?.x......L.a.—\ ..............
.................................... ”L“yulnﬁparuw:jm{m]o'nw,b}hsbj
............. VS\\j‘%prMW‘JP.f‘fb&Mmj-jt'amki R T C—
.......... &J%ﬁv%mmasfm\&bmrcau\m

END OF PAPER

Examiner
only

24

© WJEC CBAC Ltd. (3410U30-1D)





		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page








Centre Candidate
UM Number Number
Other Names 0
£ GCSE
Y 4
W) ecC W R A
S19-3410U30-1C

cbAC  CHEMISTRY - Unit 3 (3410U30)

PRACTICAL ASSESSMENT

INVESTIGATING THE HEAT ENERGY RELEASED BY
BURNING DIFFERENT FUELS

SECTION A

MONDAY, 7 JANUARY - FRIDAY, 22 FEBRUARY 2019
1 hour

3410U301C

01
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Maximum Mark
Mark Awarded

Section A 6

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Alcohols are commonly used as fuels. Your task is to investigate how the relative molecular mass
(Mr) of an alcohol affects the quantity of heat energy released when it is burned.

Apparatus Required

eye protection

1 x 250 cm? conical flask

1 x 100cm? measuring cylinder

1 % thermometer

1 % spirit burner containing methanol
1 X spirit burner containing ethanol

1 X splint

clamp and stand

CLEAPSS student safety sheets 60 (ethanol) and 65 (methanol). These are provided at the back of
this examination paper.

Access to:

digital balance
Bunsen burner on heat proof mat

Diagram

thermometer

conical flask

water

approximately

spirit burner Sem

—_—

alcohol

© WJEC CBAC Ltd. (3410U30-1C)






Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.
2.

10.
1.
12.
13.

Wear eye protection.

Collect a spirit burner containing methanol.

Record the mass of the spirit burner (including the lid and the methanol).
Measure 100cm? of water into the conical flask.

Place the spirit burner on the clamp stand base.

Clamp the flask approximately 5cm above the top of the spirit burner (as shown in the
diagram).

Record the starting temperature of the water.
Use a lit splint to light the spirit burner.
Heat the water until the temperature rises by approximately 40°C.

Record the final temperature of the water.

3410U301C

03

Extinguish the flame and allow the spirit burner to cool.
Record the final mass of the spirit burner (including the lid and the methanol).

Repeat steps 2 to 12 using a spirit burner containing ethanol.

© WJEC CBAC Ltd. (3410U30-1C) Turn over.






(@)

SECTION A

Answer all questions.

Complete the risk assessment below for this experiment.

You may use the student safety sheets on pages 6 and 7 of this examination paper.

[2]

HAZARD RISK CONTROL MEASURE
F o heb Paskluber |l b 9@\;@
\" g \ 5 0 'l\ R i - oL IS
The hot flask can burn / the hot = *»OU‘LJNA\ (SQ ek, Eis e hwkd hﬁ ho{’
water can scald (ause. bOW\ 1o RN Obb @-95 »
Pl cold crede | I e el

Methanol and ethanol are
highly flammable

@D\aﬂga] Q(‘é Nz -

Ay wathodo | with
(ore

You may record raw results in the space below.

© WJEC CBAC Ltd.
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|

(b)

5

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

| MCLSS a,[ burM! (%\

Temperctune  iasese

betore.

:
L alfer

bdore

S e

© WJEC CBAC Ltd.
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A calculator and your Section A exam paper.
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Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.
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The total number of marks available for this section of the task is 24.

The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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2
SECTION B

Answer all questions.

(@) The independent variable in this experiment was the relative molecular mass (M,) of the
fuel.

State two controlled variables in this experiment and describe how these were controlled.

[4]

(b) State what you could do to check:

(i) the repeatability of your results; , [1]
........ O IR CREANNESe Y owa R Mo
...... e S S TS S oV = S

(i) the reproducibility of your experiment. 1]

(c) The theoretical values for the energy released when 1g of four different alcohols are
burned are given in the table below, together with the relative molecular mass (M,) of
each alcohol.

Alcohol Relar:iq\;esén(cl)\l/le;:ular ThrZ?er:gng Ivar]\:;gy
r burned (kJ/g)
methanol 32 22.7
ethanol 46 29.7
propanol 60 33.6
butanol 74 361

() Use these results to draw a graph on the grid opposite of the theoretical energy
released when burning (vertical axis) against relative molecular mass (M, ) (horizontal
axis). The starting points for the axes are given. [5]
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(i) Use the graph to describe the relationship between relative molecular mass (M)
and the theoretical energy released when burned. [2]

Ao mdecuder . mass..oaeases, . feoeNcal . efecan. oeased .
CWUA L baed vaozases ok o Secrwasg

(i) The relative molecular mass (M,) of pentanol is 88. Use this information, together
with your graph, to estimate the energy that would be released per gram of pentanol
burned. Show on your graph how your answer was determined. [2]

Energy released = ... tggy ...................... kd/g

(d) (i) Use your results from Section A to calculate the temperature rise and mass of
methanol used. [2]

Alcohol Temperature rise (°C) Mass of alcohol used (g)

Methanol [\/]/ W\ 7.0 \

(ii)  Give the resolution of the balance used to collect results. 1]

Resolution =% ........ 0:OV g
(i)  Use the equation:

0.42 x temperature rise (°C)

energy released per gram of alcohol (kJ/g) = mass of alcohol used (g)
u

and your values from (d)(i) to calculate the energy released per gram of methanol

burned. [2]
o M<Kl - 99l
2. O\
Energy released = ...... ?g ............................. kd/g

© WJEC CBAC Ltd. - (3410U30-1D)
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(e) The theoretical value for the energy released per gram of methanol is 22.7 kJ/g.

(i) State how your value calculated in part (d)(iii) compares to this theoretical value and
give the main reason for the difference. 1]

_________ Bt 05 ey e el g bucaer Vel

(i) State two ways the method could be improved to reduce this difference. Explain
how these improvements would reduce this difference. [3]

..... w\wcmct’m\u\ BN Ao o e Dask Yo

....................................................................................................................................................................................
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GCSE CHEMISTRY - UNIT 3

GCSE SCIENCE (DOUBLE AWARD) UNIT 7

GCSE APPLIED SCIENCE (DOUBLE AWARD) UNIT 5

INVESTIGATING THE HEAT ENERGY RELEASED BY BURNING DIFFERENT FUELS

SECTION A
" Marking detail Marks Available
Question arking gelais AO1L | AO2 | AO3 | Total | Maths | Prac
1 (a) HAZARD RISK CONTROL MEASURE
The hot flask could Burning could resultif | Allow hot beaker to
burn / the hot water the hot beaker is cool/water to cool
could scald handled / scalding before {touching/
could result if hot disassembling} the
water is spilled on skin | apparatus.
Accept heat proof
gloves
Methanol and ethanol | The alcohol could Ensure alcohols kept
are highly flammable ignite (if left near away from na_ked 2 2 2
a naked flame) flame / keep lid on
Accept risk of catching | when not in use/
fire Use smallest volume
possible/
Make sure is well
ventilated
Risk and control measure
Each correct line for 1 mark each (2 x 1)
(b) Suitable column headings mass (of burner) before, mass 1
(of burner) after, temperature at start, temperature at end 1
(1) NOT temp 1
Appropriate units (g / "C) included in headings (1) 1 4 1 4
Correct recording of temperatures (1)
Correct recording of masses (1)
Any calculation of temperature change or mass loss to be
ignored.
Section A total 4 2 0 6 1 6

© WJEC CBAC Ltd.
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SECTION B

Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

2 | (a)

Controlled variable = any two stated and described from
the following (one mark for stating and one for describing
e Volume of water (1)
measuring cylinder used to measure out 100 cm?®
(each time). (1). Do not accept amount.
Temperature rise (1)
e thermometer used to measure a 40°C increase (each
time). (1)
o Distance between the flame and {flask/ spirit burner/
alcohol} (1)
ruler used to measure 5 cm distance (each time). (1)

(b)

(i)

Repeat each result

(ii)

Compare the results to others (groups who have carried out
the same experiment) (1)

(c)

(i)

Axes labelled correctly with units and headings (1)

Appropriate scales chosen that use at least ¥ of graph paper (1)
All plots correctly plotted with <1 small square tolerance (2)

1 error (1) >1 error (0)

Appropriate line of best fit (1) *Do not accept straight line

Do not accept a thick, double or wispy lines of best fit

{relative molecular mass/ Mr values} values on x

axis penalise the scale mark only.

Independent variable & dependent variable used as scale on both
X & y axes, max. 2 marks

PR Rk |k

(ii)

As (relative) {molecular mass / M, } increases, the energy
released (per gram of fuels) increases (1)
Increasing at a decreasing rate / smaller interval each time (1)

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(iii)

Continuation of graph to enable the value for pentanol to be
estimated (1) (some working shown on graph/ continuation of
LOBF)

Correct answer taken from the graph (1)

Accept answer of 36.2 — 38.5kJ/g (1) if no working shown on
graph

2

2

(d)

(i)

Correctly calculating the temperature rise for methanol (1)
Correctly calculating the mass of fuel used for methanol (1)

B

(ii)

+ 0.01g — or resolution appropriate to balance used.

(iii)

Correct substitution of values (1)
Correct answer consistent with substituted values (1)
Correct answer without working out shown = 2 marks

(e)

(i)

Lower and any one from:

not all of the energy was transferred to the water/
some of the heat was lost (1)

both parts needed for 1 mark

(ii)

Any two (x1) of the following

e Cover the apparatus in foil / insulate the apparatus (1)
Shield spirit burner / apparatus (1)
Reduce the height between the flame and the flask (1)
Copper vessel to hold the water (1)
Use bomb calorimeter (1)

e Add lid/ bung (1)
Suitable explanation of how the improvements would
reduce heat loss — e.g. more of the heat would be transferred
to the water / less heat would be lost to the surroundings (1)

Section B total

10

24

11

24

© WJEC CBAC Ltd.
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Section A 6 )

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Alcohols are commonly used as fuels. Your task is to investigate how the relative molecular mass
(Mr) of an alcohol affects the quantity of heat energy released when it is burned.

Apparatus Required

eye protection

1 x 250 cm? conical flask

1 x 100 cm? measuring cylinder

1 X thermometer y;
1 X spirit burner containing methanol

1 X spirit burner containing ethanol

1 % splint

clamp and stand

CLEAPSS student safety sheets 60 (ethanol) and 65 (methanol). These are provided at the back of
this examination paper.

Access to:
digital balance
Bunsen burner on heat proof mat

Diagram

thermometer

conical flask

approximately

spirit burner Sem

alcohol

© WJEC CBAC Ltd. (3430U70-1C)





Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.
2.

10.
1.
12.
13

Wear eye protection.

Collect a spirit burner containing methanol.

Record the mass of the spirit burner (including the lid and the methanol).
Measure 100cm? of water into the conical flask.

Place the spirit burner on the clamp stand base.

Clamp the flask approximately 5cm above the top of the spirit burner (as shown in the
diagram).

Record the starting temperature of the water.
Use a lit splint to light the spirit burner.
Heat the water until the temperature rises by approximately 40°C.

Record the final temperature of the water.

3430U701C

03

Extinguish the flame and allow the spirit burner to cool.
Record the final mass of the spirit burner (including the lid and the methanol).

Repeat steps 2 to 12 using a spirit burner containing ethanol.

© WJEC CBAC Ltd. (3430U70-1C) Turn over.





1.

(@) Complete the risk assessment below for this experiment.

SECTION A

Answer all questions.

(2]

You may use the student safety sheets on pages 6 and 7 of this examination paper.

HAZARD

RISK

CONTROL MEASURE

The hot flask can burn / the hot
water can scald

NN cnongung
we warer and
e axconol mere
S a cnance af
droppiNg and
U \.\\'V\q SWUuN -

Wa \\ve control \o\o\\_,)

OY CONTACT ik

oo peo e O
sStop TNa cnancé

of sev\lcgées.

to avo\d AopPINg

Examiner
only

Methanol and ethanol are
highly flammable

when wusungy the
SPWw Lk npurnex.

Can catctn c oiwq/\g

weaxN a (WO ok
«©c ovoild ooN
Purng | scavds
ON W cwvin,

You may record raw results in the space below.

fFonon o\
§=MASS = 207 -4 4cj

stayt ten P

$unod

E:N"G\.SS:

temp 2YAle
200.9 ¥g

Of wokey = 27°c

Mme tnano )

S MASsSs - 299 .7 6 q

Staut temip of Water = z2(0°C

funad tenwvyp
E= MAS S

224 7.8

—_—
p—

|
D
al

it

alcohols =

S = siican-Ic N

a9

MASS Of spUrLt BUY ey o

NOlue of woleey |
remperok\ie rise (90°C
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Sticky Note

0/2 awarded, neither risk involves a suitable action. 





—

T

5
(b) Present your results in a table. Include all of your results. [4]
N Staur t ’am‘p} End temp | scarcmasd End mass chang e
; Y O | = sonr T puvper =y Mocfs <
Alcohnho WO € ' qu_x_:@,‘( PN ) sg_ Y ( 3
(°CN (¢c) (23 (=) l 4
6 2
202.449 | 20099 1-406
Ethane 277 ==
nMexnano | 20 cO 240 .76 1247.99] 1.9 ‘J
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Sticky Note

3/4 awarded.  The units are correct and all masses and temperatures are recorded, however 'temp' is not a suitable heading. 
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INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
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This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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2
SECTION B

Answer all questions.

(@

The independent variable in this experiment was the relative molecular mass (M,) of the
fuel.

State two controlled variables in this experiment and describe how these were controlled.

[4]
Controlled variable1.....V.O.wauw....o& ..... o NS ARG T E w215 (O

How it was controlled

How it was controlled

ANEANONKELA kAL AN Sk DA WOALE A, P SO |

X

NALL Y O, MR AN VN Wl SEANEe

(b) State what you could do to check:
(i)

the repeatability of your results;

to\\ﬁ\.\,ecuga,u ....... and. DAL S Of. YESLAALS. ...
(it) [1]

the reproducibility of your experiment.

(c) The theoretical values for the energy released when 1g of four different alcohols are
burned are given in the table below, together with the relative molecular mass (M,) of
each alcohol.

Theoretical energy
released when
burned (kJ/g)

22.7
20.7
33.6
36.1

Relative molecular

Alcohol mass ( Mr)

32
46
60
74

methanol

ethanol

propanol

butanol

(i) Use these results to draw a graph on the grid opposite of the theoretical energy
released when burning (vertical axis) against relative molecular mass (M,) (horizontal

axis). The starting points for the axes are given.

© WJEC CBAC Ltd. (3430U70-1D)
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Sticky Note

2/2 awarded for correctly identifying how to check repeatability and reproducibility. 



Sticky Note

2/4 awarded, both controlled variables are correct but there is no mention of the apparatus used in order to control them. 
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Sticky Note

1/5 marks awarded.  The axes are reversed so the label mark is withheld.  There are 2 plotting errors and the line of best fit is straight and should be a curve.  1 mark was awarded for suitable scales. 





4
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[2]

Use the graph to describe the relationship between relative molecular mass (M)

(ii)
and the theoretical energy released when burned.

S el LY esLC  ene g LS
YEALASEA. WAL ML A el N €ADE S/ so ..

BOLS AL XA LUVEe o OM CAANAN. . YVAS S ]

The relative molecular mass (M,) of pentanol is 88. Use this information, together
with your graph, to estimate the energy that would be released per gram of pentanol
(2]

(iii)
burned. Show on your graph how your answer was determined.

232 = ’
74 = ¢ 26.4 a @ - 270\ _]_' relokive 'y (
S0 2 ga g SUNG U
€ = Al . 1L $2.6 vexw
T4 360 s5Wg
42.2 eI
?SkJ/g

8% -
Energy released = %421

Use your results from Section A to calculate the temperature rise and mass of
[2]

@ (i)
methanol used.
Mass of alcohol used (g)

Temperature rise (°C) /

Alcohol ”
a0 - 8]
R |

Methanol

[1]

Give the resolution of the balance used to collect results.

(ii)
Resolution =+ | >< ............... gl |

(iii) Use the equation:
0.42 x temperature rise (°C)

energy released per gram of alcohol (kJ/g) = mass.of alcohol used )
u

and your values from (d)(i) to calculate the energy released per gram of methanol

burned. ‘

[2]].

(3430U70-1D)
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Energy released = %_04 kJ/g
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Sticky Note

0/2 the calculation is incorrect.



Sticky Note

0/1 The resolution does not match the data from the table in section A.



Sticky Note

2/2 awarded for correct calculations.



Sticky Note

0/2 marks awarded.  The candidate has not attempted to use the graph. 



Sticky Note

1/2 marks awarded,  The trend is identified but there is no reference to whether the increase is linear or not. 





(e) The theoretical value for the energy released per gram of methanol is 22.7 kJ/g.

(i)  State how your value calculated in part (d)(iii) compares to this theoretical value and
give the main reason for the difference. et [1]

(i) State two ways the method could be improved to reduce this difference. Explain
how these improvements would reduce this difference. [3]

DO AL R CLEINLINE, | WNAN. OO e fARRS

SALOAAAOL UARCONML. ANAS. A Q. AAAN .. SOAN. . Set
O LLXRSUAL S Thd s oAl anCrease. e, . anQ A0 k...
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Sticky Note

0/3 No valid suggestions made. 
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Section A 6 ]

-

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Infroduction

Alcohols are commonly used as fuels. Your task is to investigate how the relative molecular mass
(Mr) of an alcohol affects the quantity of heat energy released when it is burned.

Apparatus Required

eye protection

1 x 250cm? conical flask

1 x 100cm? measuring cylinder

1 X thermometer

1 X spirit burner containing methanol
1 X spirit burner containing ethanol

1 x splint

clamp and stand

CLEAPSS student safety sheets 60 (ethanol) and 65 (methanol). These are provided at the back of
this examination paper. ‘

Access to;

digital balance
Bunsen burner on heat proof mat

Diagram

thermometer

conical flask

approximately

spirit burner Sem

——

alcohol

© WJEC CBAC Ltd. (3410U30-1C)
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Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method

1. Wear eye protection.

2. Collect a spirit burner containing methanol.

3. Record the mass of the spirit burner (including the lid and the methanol).
4. Measure 100cm? of water into the conical flask.

5. Place the spirit burner on the clamp stand base.

6. Clamp the flask approximately 5cm above the top of the spirit burner (as shown in the
diagram).

7. Record fhe starting temperature of the water.
8. Use alit splint to light the spirit burner.
9. Heat the water until the temperature rises by approximately 40°C.
10. Record the final temperature of the water.
11.  Extinguish the flame and allow the spirit burner to cool.
12. Record the final mass of the spirit burner (including the lid and the methanol).

13. Repeat steps 2 to 12 using a spirit burner containing ethanol.

3410U301C
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Examiner

SECTION A only

Answer all questions.

1. (@) Complete the risk assessment below for this experiment.

(2]

You may use the student safety sheets on pages 6 and 7 of this examination paper.

HAZARD RISK CONTROL MEASURE

(s Cgmld la’\:( 5/\\’0

coanhth ol Jow
The hot flask can burn / the hot| JSlexa
water can scald

at e e, Aot

Polax e koi-ho»,k./(
o iow(‘@;\\jo_,\/ WAl e ooy &

Bien M.

3 a5
Ir covid b C‘X\)jb“} Acndll A l"\my\a N
on  Bru ond cawr O~Ae Chaonwl witrh  can
a s N > ' "'\\C\A w " . -~
Methanol and ethanol are |, %) fity, 0 Bap Ve g
LS

% | P oAl i
highly flammable i j From Mee Ao .
c\tM\q’Y\ (bu,\ 5.) ot S IHmch N

ot lm,;ia.\'y), L/

You may record raw results in the space below.

Meonai = IQIs 2 23°
3 Ack |

Gronal > 2N o
A% |7 |
ﬁf‘o\\ '
) S

© WJEC CBAC Ltd. (3410U30-1C)




Sticky Note

1/2 In the first row there is no suggestion of how the hot flask or water could contact the skin.  
A mark is awarded for the second row as the risk of catching fire is identified along with a suitable control.





Examiner
|
(b) Present your results in a table. Include all of your results. 4 "
b . S 1 |
[ PORIRY LallaN Raal TC"“""S‘— | i0chal | fhal ,% thange |
(o J ‘\ +tfy\ P . Y
e {
-+-emP

maSy [ mass | p d Fem
: munss | ot oo \nt] .
b | O |y | TOwr Couedt

END OF PAPER
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Sticky Note

1/4 The candidate loses the headings mark for 'temp' rather than temperature, they also lose the unit mark as the units are in the body of the table.  The temperatures are recorded correctly but the masses are to the nearest 1 g and not 0.1 g or 0.01 g. 
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ADDITIONAL MATERIALS

| A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.

© WJEC CBAC Ltd. BE*(S19-3410U30-1D)






2,

2
- SECTION B

Answer all questions.

(@ The independent variable in this experiment was the relative molecular mass (M) of the

fuel. 2
/
/
State two controlled variables in this experiment and describe how these were controlled.
Controlled variable 1 ....... \Jowmn.«’)fwo.tcf ........... \{;/:‘:':“., ................................................................
How it was controlled Y,
...................... str\‘:)o«mo\wr\r\do ‘\'\defm<7¢+m//
........................... Q\Lwt‘@uv‘gu'\‘fﬂi'wam<(g‘9cﬁ~3 L// ,/
Some wc&jh"",ﬁ- jcole
Controlled variable 2 .........§ P\ Qe PN ARIAORA A U
How it was controlled
................................... ﬁnm¢exjﬁaawc~ h”\jJLcLU.,x\d"HJ M
.................................. ()U»(zu._%Jij*daﬁ‘fjﬁk')'\h&dw{M
onINY S - l .
(b) State what you could do to check:

(i) the repeatability of your results; 1]
............................... LO)ELm\':)aJWf*LJU‘G\ON‘ (x% ciNok
............................ P \JOS O S w\\\m‘u\

(i) the reproducibility of your experiment. 1]
........................... (2m o mMmYV\QW‘;Mj'DmPS/WM

. \
.............................. \,‘(j)v\y\mnmw\\’/

(c) The theoretical values for the energy released when 1g of four different alcohols are
burned are given in the table below, together with the relative molecular mass (M) of
each alcohol.

Alcohol Re'art]iq‘;‘z;"(‘,’\'ff“'ar e bl
r burned (kJ/g)
methanol } 32 22.7
ethanol 46 29.7
propanol 60 33.6
butanol 74 36.1

(i) Use these results to draw a graph on the grid opposite of the theoretical energy
released when burning (vertical axis) against relative molecular mass (M, ) (horizontal
axis). The starting points for the axes are given.

© WJEC CBAC Ltd. (3410U30-1D)
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Sticky Note

1/2 awarded.  The candidate has correctly discussed comparing results with other groups to consider reproducibility but they have not recognised that they did not take repeat readings in their experiment.



Sticky Note

2/4 Volume is correctly identified as a controlled variable along with an explanation of how to control it.  The weighing scale is not a controlled variable. 
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Sticky Note

4/5 marks awarded.  The labels, scales and plots are all correct.  The line of best fit should not start at (20,20) so 1 mark is lost. 





(ii)

o ... Thse... T Ore AN @WjijMuwaW
.................... bmu&wak&mg\ﬁfahv/

...... A sl R Renll . MaSs. inctayed, &4, ...

Use the graph to describe the relationship between relative molecular mass (M)
and the theoretical energy released when burned. ' [2’]

Vo)l

(iif)  The relative molecular mass (M,) of pentanol is 88. Use this information, together
with your graph, to estimate the energy that would be released per gram of pentanol
burned. Show on your graph how your answer was determined. [2]

y
/ /
Energy released = ... 2.1 3... l/ ........ kJ/g
v
(d) (i) Use your results from Section A to calculate the temperature rise and mass of
: methanol used. [2]
Alcohol Temperature rise (°C) /./Mass of alcohol used (g)
J'/\/
Methanol // ~
lethano ; ,
LD Y

(i)  Give the resolution of the balance used to collect results.

Resolution=%....9Q 0. Y N g

(i)  Use the equation:

energy released per gram of alcohol (kJ/g) =

0.42 x temperature rise (°C)

mass of alcohol used (g)

and your values from (d)(i) to calculate the energy released per gram of methanol

burned. [2]
QULXLHD /S
7 A
\
Energy released = ... %7‘1 .............. kJ/g

Examiner
only
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Sticky Note

2/2 correct calculation.



Sticky Note

1/1 The resolution matches the apparatus used.  



Sticky Note

2/2 The values are correctly calculated. 



Sticky Note

2/2 The line on the graph is correctly extrapolated and read to give a value.  



Sticky Note

2/2 The trend is correctly identified and described. 





(e) The theoretical value for the energy released per gram of methanol is 22.7 kJ/g.

(i) State how your value calculated in part (d)(iii) compares to this theoretical value and

give the main reason for the difference. 1]
‘&‘LU\(}
................... !’h\ok{leuc’\ummu&prdoidLe_ta;rtrymwgm,
{ /
TS Y 0 TE U N 12PN 30 =171 ¥ SN YR V07 S = T ¢ IR ay | £ fleat. Fia.

| RADEANAD wed  Feiem plown. bA .
“ (i) State two ways the method could be improved to reduce this difference. Explain

how these improvements would reduce this difference. [3]
.............. Q/\LN%MMWQ()\CU\\QLuM\Q’QJL&tJ

S
/
/

END OF PAPER
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Sticky Note

0/3 There is no valid suggestion for reducing heat loss in this experiment. 



Sticky Note

0/1 The candidate has not identified that their value is lower due to heat loss.
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ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Alcohols are commonly used as fuels. Your task is to investigate how the relative molecular mass
(Mr) of an alcohol affects the quantity of heat energy released when it is burned.

Apparatus Required

eye protection

1 x 250 cm? conical flask

1 x 100cm? measuring cylinder

1 % thermometer

1 % spirit burner containing methanol
1 X spirit burner containing ethanol

1 X splint

clamp and stand

CLEAPSS student safety sheets 60 (ethanol) and 65 (methanol). These are provided at the back of
this examination paper.

Access to:

digital balance
Bunsen burner on heat proof mat

Diagram

thermometer

conical flask

water

approximately

spirit burner Sem

—_—

alcohol

© WJEC CBAC Ltd. (3410U30-1C)






Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.
2.

10.
1.
12.
13.

Wear eye protection.

Collect a spirit burner containing methanol.

Record the mass of the spirit burner (including the lid and the methanol).
Measure 100cm? of water into the conical flask.

Place the spirit burner on the clamp stand base.

Clamp the flask approximately 5cm above the top of the spirit burner (as shown in the
diagram).

Record the starting temperature of the water.
Use a lit splint to light the spirit burner.
Heat the water until the temperature rises by approximately 40°C.

Record the final temperature of the water.

3410U301C

03

Extinguish the flame and allow the spirit burner to cool.
Record the final mass of the spirit burner (including the lid and the methanol).

Repeat steps 2 to 12 using a spirit burner containing ethanol.

© WJEC CBAC Ltd. (3410U30-1C) Turn over.
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SECTION A

Answer all questions.

Complete the risk assessment below for this experiment.

[2]

You may use the student safety sheets on pages 6 and 7 of this examination paper.

HAZARD RISK CONTROL MEASURE
Ik Pl b o gove
o ’ ed cadd\|, wad I
The hot flask can burn / the hot | '~ *OU‘LJNA\ (SQM\ el hand hﬁ oy
water can scald (awse burn 1o SR [obyects . @/
it SQ\W (old  (redhe Hedle Jig %W&O‘
‘1A W oo | with )
Methanol and ethanol are @DR/\ %a] QV@ hozasd - | A0 e
highly flammable (ore i

You may record raw results in the space below.

© WJEC CBAC Ltd.
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Sticky Note

0/2 The first control measure is not acceptable - they need to specify heatproof gloves. 
The second control measure is also not valid, to prevent it catching fire it should be kept away from a naked flame and used in small quantities.





|

|

5

(b) Present your results in a table. Include all of your results.

B ‘ | ) Tm@rqmw i Am
Mas.s a;[ bucner (g\ ; A
wober (90

Alcoho | 3 o

| helore. | alber | bdoe | ddler

Metrostol | ¥3.27 1926 | 232" 6s®

Finogol |20098 |o#ss | 2 ¢ 3@
———l— —

END OF PAPER
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Sticky Note

4/4 Headings and units are correct, masses and temperatures are correctly recorded. 
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This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B

Answer all questions.

(@) The independent variable in this experiment was the relative molecular mass (M,) of the
fuel.

State two controlled variables in this experiment and describe how these w?r;ec6ntrolled.

g L 4

(b) State what you could do to check:

(i) the repeatability of your results;

(i) the reproducibility of your experiment.

(c) The theoretical values for the energy released when 1g of four different alcohols are
burned are given in the table below, together with the relative molecular mass (M,) of
each alcohol.

Alcohol Relar:iq\;esén(cl)\l/le;:ular ThrZ?erggng Ivsrr]\:;gy
r burned (kJ/g)
methanol 32 22.7
ethanol 46 29.7
propanol 60 33.6
butanol 74 361

() Use these results to draw a graph on the grid opposite of the theoretical energy
released when burning (vertical axis) against relative molecular mass (M, ) (horizontal
axis). The starting points for the axes are given. [5]

© WJEC CBAC Ltd. (3410U30-1D)
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Sticky Note

2/2 Marks awarded for correctly stating how to check repeatability and reproducibility. 



Sticky Note

4/4 Two correct controlled variables are stated along with their value and the apparatus used to measure them.
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Sticky Note

5/5 marks awarded.  The labels, scales and plots are all correct.  The line of best fit is credited although a little wobbly. 





4
Examiner
(i)  Use the graph to describe the relationship between relative molecular mass (M) only
and the theoretical energy released when burned. [2]
Ao ndecded Moss.a0ceases,  eoeRcel | encaq. | 0OFase )
WU e vaozases ok o Secraasdg o | C
O e P A
(i) The relative molecular mass (M,) of pentanol is 88. Use this information, together
with your graph, to estimate the energy that would be released per gram of pentanol
burned. Show on your graph how your answer was determined. [2]
1
Energy released = ... %57 .......... &» kd/g
(d) (i) Use your results from Section A to calculate the temperature rise and mass of
methanol used. [2]
)
Alcohol Temperature rise (°C) Mass of alcohol used (g) (// .
/ al
Methanol [\/]/ c\ WA\ 2(,\9 \//.
(ii)  Give the resolution of the balance used to collect results. ‘L»T]/ \
Resolution =% ........ 00\\/ ............. g
1%
(i)  Use the equation:
0.42 x temperature rise (°C)
energy released per gram of alcohol (kJ/g) =
mass of alcohol used (g)
and your values from (d)(i) to calculate the energy released per gram of methanol
burned. e [2]
PR AL GRSV -Iry 4 ~
n, O\ VY 1L
////
.'\,‘,”
Energy released = ...... ?g ............................. kd/g
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Sticky Note

2/2 Correct calculation.



Sticky Note

1/1 The resolution matches the apparatus used.  



Sticky Note

2/2 The values are correctly calculated. 



Sticky Note

2/2 The line on the graph is correctly extrapolated and read to give a value.  



Sticky Note

2/2 The trend is correctly identified and described. 





———mmm— =

Examiner
[
(e) The theoretical value for the energy released per gram of methanol is 22.7 kJ/g. o

(i) State how your value calculated in part (d)(iii) compares to this theoretical val
give the main reason for the difference.

......... Ml 0s Vaohon Y wadder A hurned] Y

(i) State two ways the method could be improved to reduce this difference. Explain

how these improvements would reduce this difference. / By
AL L0500 . OoeC o e Pask” yo (
duse oL g \ex Yo Succonai o gl Vi
. UQ@‘“W ........ (0w e dam A
AN \ e o et Qe ek NS o
/
P
..................................................................................................................................................... g
2 )
24
END OF PAPER
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Sticky Note

3/3 Two valid suggestions are made and justified with reference to reducing heat loss to the surroundings. 



Sticky Note

0/1 Heat loss is discussed but there is no comparison between the values.





		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page








Surname Centre Candidate
Number Number
Other Names 0
~= GCSE
Y |
LLJJEE(: I 0 AR 0 NN
S$19-3410U30-1C

CDQAC  CHEMISTRY - Unit 3 (3410U30)

PRACTICAL ASSESSMENT

INVESTIGATING THE HEAT ENERGY RELEASED BY
BURNING DIFFERENT FUELS

SECTION A
MONDAY, 7 JANUARY — FRIDAY, 22 FEBRUARY 2019

1 hour

3410U301C

01

For Examiner’s use only

Maximum Mark
Mark Awarded

Section A 6
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The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Alcohols are commonly used as fuels. Your task is to investigate how the relative molecular mass
(Mr) of an alcohol affects the quantity of heat energy released when it is burned.

Apparatus Required

eye protection

1 x 250cm? conical flask

1 X 100 cm® measuring cylinder

1 X thermometer

1 x spirit burner containing methanol
1 x spirit burner containing ethanol

1 % splint

clamp and stand

CLEAPSS student safety sheets 60 (ethanol) and 65 (methanol). These are provided at the back of
this examination paper.

Access to:
digital balance
Bunsen burner on heat proof mat

Diagram

thermometer

conical flask

water ——#—
C

approximately
5cm

spirit burner \

alcohol ———— = J
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Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method

1.

10.

1.

12.

13.

Wear eye protection.

Collect a spirit burner containing methanol.

Record the mass of the spirit burner (including the lid and the methanol).
Measure 100cm? of water into the conical flask.

Place the spirit burner on the clamp stand base.

Clamp the flask approximately 5cm above the top of the spirit burner (as shown in the
diagram).

Record the starting temperature of the water.
Use a lit splint to light the spirit burner.
Heat the water until the temperature rises by approximately 40 °C.

Record the final temperature of the water.

3410U301C
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Extinguish the flame and allow the spirit burner to cool.
Record the final mass of the spirit burner (including the lid and the methanol).

Repeat steps 2 to 12 using a spirit burner containing ethanol.

© WJEC CBAC Ltd. (3410U30-1C) Turn over.





SECTION A

Answer all questions.

(@) Complete the risk assessment below for this experiment.

You may use the student safety sheets on pages 6 and 7 of this examination paper.

[2]

HAZARD RISK

CONTROL MEASURE

The hot flask can burn / the hot
water can scald

Methanol and ethanol are
highly flammable

You may record raw results in the space below.

© WJEC CBAC Ltd. (3410U30-1C)
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Examiner
[
(b) Present your results in a table. Include all of your results. [4] o

END OF PAPER
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STUDENT SAFETY SHEETS 60

Ethanol

also applies to Denatured alcohol and Methylated spirit

Substance

Hazard Comment

Ethanol
Pure

There is a serious risk of liquid catching fire; its vapour may catch
fire above 13 °C. The vapour / air mixture is explosive (from

3.3 to 19% ethanol). Breathing vapour may result in sleepiness: the
HIGHLY FLAMMABLE | concentration in the air should not exceed 5760 mg m.

[

Industrial denatured
alcohol (IDA) [formerly
Industrial methylated
spirit (IMS)]

Completely denatured
alcohol (CDA)

Itis more hazardous than pure ethanol because of the presence
of 5% (v/v) methanol which is TOXIC.

It is often used as a solvent, eg, for chlorophyll and for indicators,
eg, Universal indicator, phenolphthalein and in chromatography.

[

HIGHLY FLAMMABLE

It contains methanol, pyridine and a purple dye. CDA has a bad
odour and is not suitable for use indoors.

X

HARMFUL

Surgical spirit

(It contains small amounts
of castor oil, methyl salicyl-
ate and diethyl phthalate)

It is suitable for demonstrating the cooling effect of evaporation. It
can be applied to the skin on the back of the hand. It is used for

medical purposes, eg, foot infections, cleaning the skin. It must not
HIGHLY FLAMMABLE | pe swallowed.

& 4

Ethanol
Dilute solution in water

LOW HAZARD Alcoholic drinks contain ethanol, typically 3 to 7% (beers), 11to 14%
(wines), 30to 40% (spirits).

Although chemical hazards are low, there may be considerable effects on
the body leading to a loss of judgement, slower reaction times, etc.
Consumption is dangerous if driving a vehicle or operating machinery.

Typical control measures to reduce risk

*  Use the smallest volume possible; wear eye protection.

*  Make sure the room is well ventilated.

«  Check that equipment for extinguishing fires is nearby, eg, damp cloth, bench mat, fire blanket.

« Do not use near naked flames; if heating is necessary, use an electrically heated water bath or hot water from a kettle.

Assessing the risks

What are the details of the activity to be undertaken? What are the hazards?
What is the chance of something going wrong?

Eg, Does ethanol need to be heated? Could quantities of the vapour be breathed in? Might there be practical jokes or fooling
around? Are any reaction products hazardous?

How serious would it be if something did go wrong?

NB Some of the most serious accidents in school science have involved ethanol fires, including clothing fires, and badly-burnt skin needing grafts?
*  How can the risk(s) be controlled for this activity? Can it be done safely? Does the procedure need to be altered?

Emergency action

* Inthe eye
e Swallowed

Spilt on the skin or clothing
Clothing catches fire

Other ethanol fires

Spilt on the floor, bench, etc

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

Do no more than wash out the mouth with water. Do not induce vomiting. Sips of water may help cool the
throat and helpkeep the airway open. See a doctor. NB: The casualty may show signs of drunkeness.
Remove contaminated clothing and rinse it. Wash the affected area and clothing with plenty of water.
Smother flames on clothing or the skin with a fire blanket or other material. Cool any burnt skin with
gently-running tap water for 10 minutes.

Allow fires in sinks, etc to burn out. Fires at the top of test tubes, beakers, etc should be smothered with a
damp cloth or heat-proof mat.

Extinguish all Bunsen-burner flames. Wipe up small amounts with a cloth and rinse it well. For larger
amounts, open all windows, cover with mineral absorbent (eg. cat litter), scoop into a bucket and add
water.
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Methanol

Methyl alcohol (2011)

Substance

Hazard

Comment

Methanol

o)

HIGHLY FLAMMABLE

S

TOXIC

Risk of the liquid catching fire.

Toxic if swallowed, in contact with skin or if inhaled. There is a
risk of very serious irreversible effects.

For a 15-minute exposure, the concentration in the atmosphere
should not exceed 333 mg m=3.

Methanol is often added deliberately to ethanol (‘methylated
spirit’) to make it undrinkable. A purple dye and an unpleasant
smelling chemical (pyridine) make the product sold to the general
public even less palatable. This is called denaturing. ‘Industrial
denatured alcohol’ lacks the purple dye and unpleasant smelling
chemical. See CLEAPSS Student Safety Sheet 60.

Typical control measures to reduce risk

*  Wear eye protection.

* Make sure the room is well ventilated or, in a laboratory, use a fume cupboard if possible.
*  Check ways of putting out any fires.
» Do not use near naked flames; if heating is necessary, use an electrically-heated water bath or hot water from a kettle.

Assessing the risks

What are the details of the activity to be undertaken? What are the hazards?
What is the chance of something going wrong?

Eg, Does methanol need to be heated? Could there be high levels of vapour?

How serious would it be if something did go wrong?
How can the risk(s) be controlled for this activity?

Eg, Can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn?

Emergency action

* Intheeye
e Vapour breathed in
+  Swallowed

Clothing catches fire

Other methanol fires

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 the casualty to fresh air. Keep him/her warm. See 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.

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

Allow fires in sinks, etc to burn out. Fires at the top of test tubes, beakers, etc should be smothered
with a damp cloth or heat resistant-mat.

Remove contaminated clothing. If more than a test tube amount was involved, wash the affected
area and clothing with plenty of water.

Put out all Bunsen-burner flames. Wipe up small amounts with a cloth and rinse it well.

For larger amounts, open all windows, cover with mineral absorbent (eg, cat litter), scoop into a

bucket and add water.
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Maximum Mark
Mark Awarded

Section B 24
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A calculator and your Section A exam paper.
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Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B

Answer all questions.

(@ The independent variable in this experiment was the relative molecular mass (M, ) of the
fuel.

State two controlled variables in this experiment and describe how these were controlled.

[4]

Controlled variable 1

How it was controlled

(b) State what you could do to check:
(i) the repeatability of your results; 1]

(i)  the reproducibility of your experiment. 1]

(c) The theoretical values for the energy released when 1g of four different alcohols are
burned are given in the table below, together with the relative molecular mass (M,) of
each alcohol.

eohol | Relatve molecuir | TSI ey
r burned (kJ/g)
methanol 32 22.7
ethanol 46 29.7
propanol 60 33.6
butanol 74 36.1

(i) Use these results to draw a graph on the grid opposite of the theoretical energy
released when burning (vertical axis) against relative molecular mass (M, ) (horizontal
axis). The starting points for the axes are given.
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(i)  Use the graph to describe the relationship between relative molecular mass (
and the theoretical energy released when burned.

S5

(i)  The relative molecular mass (M,) of pentanol is 88. Use this information, together
with your graph, to estimate the energy that would be released per gram of pentanol
burned. Show on your graph how your answer was determined. [2]

Energy released = ... kJ/g

(d) (i) Use your results from Section A to calculate the temperature rise and mass of

methanol used. (2]
Alcohol Temperature rise (°C) Mass of alcohol used (g)
Methanol
(i)  Give the resolution of the balance used to collect results. [1]
Resolution =% ... g

(i)  Use the equation:

0.42 x temperature rise (°C)

energy released per gram of alcohol (kJ/g) = mass of alcohol used (g)
u

and your values from (d)(i) to calculate the energy released per gram of methanol
burned. [2]

Energyreleased = .. . . ... kd/g
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() The theoretical value for the energy released per gram of methanol is 22.7 kJ/g.

(i) State how your value calculated in part (d)(iii) compares to this theoretical value and
give the main reason for the difference. [1]

(i) State two ways the method could be improved to reduce this difference. Explain
how these improvements would reduce this difference. [3]

END OF PAPER
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This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
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© WJEC CBAC Ltd.

BE*(S19-3430U70-1E)

3430U701E

01





Introduction
Your task is to investigate the effect of temperature on the rebound height of a squash ball.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than 3
candidates).

1 X squash ball

1 X clamp and stand

1 X metre ruler

1 x 500cm? beaker

1 X thermometer

1 X tongs or ball lifting tool
1 % stop clock

Access to:

hot and cold water
paper towels

Diagram

/. — metre ruler

squash ball

oY

L

/ clamp stand

surface to be

bounced on \ E
[ |

ol dleboedoebodiebdadon ool
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Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method

—

Half-fill a beaker with water at approximately 20 °C.

2. Use the tongs or ball lifting tool to hold the ball under the water for about 2 minutes.
3. Record the temperature of the water (this is also the temperature of the squash ball).
4. Use the tongs or ball lifting tool to remove the ball from the water.

5.  Remove excess water from the squash ball using a paper towel.

6. Drop the ball from a height of 1 metre.

7. Record the rebound height of the ball.

drop height | O

rebound height

8. Repeat steps 6 and 7 four more times, to give 5 results in total.

9. Repeat steps 1-8 with water at approximately 30°C, 40°C, 50°C and 60 °C.
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SECTION A

Answer all questions.

(@ Complete the risk assessment below for this experiment.

HAZARD

RISK

CONTROL MEASURE

Hot water can scald

WAL wuakze condd
Scoddl Yoa whan
Yo emove B bodd,
The wsakitr CowAd
5("\::\/} rmJ\-

JUse 'tb,'\:)s 0 hold
bodk - WIeor gloves

S 2o} (’.’otict Lt Slen .

Wet floor is slippery

Yo <ounkdl 5@\(’ ok
Mop  eapcprment

Mahe swe Koor Vs

o pek o’«g

You may record raw results in the space below.

\ - (/\?75\.\ O A e ek k J
\ |
f ¢ < ¥
2 g /
4 {
i ~ - » \ -
y —— e ——
N £ ) — .
94 1L ) -
' U L
/,,’ 2
2 - e _7 s
=z P ?4* o= ) - |
N (o | G
»
|
3N P = T
~F - P 45K -
= y =
-
2 A
2 .
0T A
.—".‘" y, ?
~ =
¥

[2]

Independanse Vo bl — 'Tﬁmf(ﬁbm
Deped et vansble — Reboo it hany It o€
QOy\ZQ’bL Voegurkla — e bq/(/\bt ho-ﬂt»og

Bre e Strys On Wk

-
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5

(b) Present your results in a table. Include all of your.results.

Robound hirght 0§ e bokk Gm)
S AU .= 2RO 1 U0~ AU
Mempersdae | | ; : | ’
L (¢¢) 1 ’ L 3 4- o fhean !

F——

20 | a4 | ax | 3o | 2a | &l s
| 30 | X5 | AL A4 A6 A5 a5 |

40 | agp | 31 3L 33 32 ™

50 24 | 35 3% | 34 24  24.% |

| 60 |40 | 43 43 43 |42 426

END OF PAPER
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2. (a)

(b)

SECTION B

Answer all questions.

(i) State the independent variable in this experiment. 1]

(i) State the dependent variable in this experiment. [1]

oo dapend et varvable 5. 02 haphke o€ Ot Samash alh s rebounde.....

(ii) Complete the table below by stating one controlled variable in this experiment and
explain why it was controlled. [2]

Controlled variable Why it was controlled

AR = e
o
Sqash badk stosgs Cn Con'r cmounskt of e Cnn each
Bz wwakse I fereat L perabare o wekzr,
£oC.

Peter and Colin follow the same method. At one temperature Peter records the rebound
height as 34 cm but Colin records it as 34.2cm.

(i) State the resolution of the ruler that Colin used. [1]

-

Resolution =% e, cm

(i) Colin argues that his measurement is better. Discuss whether Colin is correct in his

judgement. [2]
Lown. w5 codedk beoamse  CE has 0noR. SN . O~ CCAATCY) o
s P T = OO D R e
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(¢) Use your results from Section A to draw a graph of rebound height (vertical axis) against
temperature (horizontal axis) on the grid opposite. [5]

(d)  Use your graph to describe the relationship between temperature and rebound height.

[2]
ST (5 Kt e Perekia . o€ he o kES Saieasedh, the. Sapresh el
Rlos wadh. WOL\*:U\C&AJQA._: ...............................................................................................................................

(e) ()  The uncertainty in the rebound height at a given temperature is given by:

maximum rebound height — minimum rebound height
uncertainty =
2
Calculate the uncertainty in rebound height for your lowest temperature. [2]
s 43 6-3n8 T T

uncertainty = .. 3%. 7 ... cm
(i)  Explain whether your data for the lowest temperature is repeatable. [2]

e T NS R padnhla. conTe Gy vog Som. S om. o Ademe

(f)  ldentify two inaccuracies in the experiment and suggest an improvement for each one.

[4]
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(9) In a similar experiment the potential energy of the squash ball used is given by:
Potential energy (J) = height above the floor (m) x 1.5

The ball in the experiment is dropped from 80cm, where it stores 1.2 J of potential energy,
and it reaches a rebound height of 60 cm.

(i) Calculate the potential energy stored by the ball at its rebound height. 1]

Potential energy = ... J

(i) State why the potential energy you have calculated is different to the initial value of
the potential energy. [1]

END OF PAPER
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Introduction

Your task is to investigate the effect of temperature on the rebound height of a squash ball.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than 3

candidates).

1 X squash ball

1 X clamp and stand

1 X metre ruler

1 x 500cm? beaker

1 X thermometer

1 X tongs or ball lifting tool
1 x stop clock

Access to:

hot and cold water
paper towels

Diagram

squash ball

surface fo be

bounced on \

/l
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Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.
2.

o o bk

8.
2

Half-fill a beaker with water at approximately 20 °C.

Use the tongs or ball lifting tool to hold the ball under the water for about 2 minutes.
Record the temperature of the water (this is also the temperature of the squash ball).
Use the tongs or ball lifting tool to remove the ball from the water.

Remove excess water from the squash ball using a paper towel.

Drop the ball from a height of 1 metre.

Record the rebound height of the ball.

drop height | O

rebound height

Repeat steps 6 and 7 four more times, to give 5 results in total.

Repeat steps 1-8 with water at approximately 30°C, 40°C, 50°C and 60°C.
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SECTION A

Answer all questions.

1. (g Complete the risk assessment below for this experiment.

HAZARD RISK CONTROL MEASURE
_ond DR g3,aN
wne( FO\NLQ()TQO\)\ (Gﬂ, use W) tio \70(\95
burn Yoursel because
Hot water can scald ( (q,m :\;( R kO (O vrangier  not woter
(3 : .
Vel 13 bt and noW ball i Geares-
You May Sip and Be carefur and 4o
Wet floor is slippery PO\w'ﬂf\O\h} injuie Nnok (un.
Y oui5@\¢

You may record raw results in the space below.

)

N
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(b) Present your results in a table. Include all of your resuilts.

Aebound KRigng (cn) average
2 o A e revoand
J

5vaing
temperdture of
warer (°0)
1{ 20

30

40

50

60

g 38§ %8

© WJEC CBAC Ltd.

p) 4 9 neignt(cm)
21 123 1225/2y |23 | 2271 (3
‘16 21 (11 {26 {21 16-6»(2‘1\A
30 32 133 131133 31.8 (3
3138 34 3131 3764

N1 U3 W3 w1 43| -2
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2.

(@)

(b)

SECTION B

Answer all questions.

(i) State the independent variable in this experiment. [1]

(i) State the dependent variable in this experiment. [1]

........... BeoOWNA LGN 0 - SEAASYL BOMLNAY. e

(i) Complete the table below by stating one controlled variable in this experiment and
explain why it was controlled. [2]

Controlled variable Why it was controlled

' 15 Lonemoiled By using

ThE DE\gnt kNAv e ,
O meLRY YULEK. 50 you LON Qccuraely

GQUOsN A\ iy dropped

brom MRASHE KAAY wheR Wi dyop mt

an (om and S The sgme eyery rime
MAKING e (esUILS Mmofe Teaaiery rane.

Peter and Colin follow the same method. At one temperature Peter records the rebound
height as 34 cm but Colin records it as 34.2cm.

(i) State the resolution of the ruler that Colin used. 11
—
0m u;\,‘
Resolution =+ ... (6 3 D . (T

(i) Colin argues that his measurement is better. Discuss whether Colin is correct in his
judgement. [2]

‘ A , _ _ S ony wngt NE ENIONS
LML S OLNRCE.. S, 5. Y8 SUNK A5 fati—picret—afl—OtC

Lote R Tattey il . SR A
DRSNS 0 00 e e H—rat—trET I o

reorded. wnak ne. saw..ond. feter recorded. WNAE NE.. sAW. S0 ;K. DRCANSE
CONNS 1S oghpdem 1o to a decimg) point  doesmt MOKR g pette.
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Examiner
|
(c) Use your results from Section A to draw a graph of rebound height (vertical axis) against o
temperature (horizontal axis) on the grid opposite. (5]
(d) Use your graph to describe the relationship between temperature and rebound height.
(2]
As_tne LeMperOse. Of. Ing. SGUASH. baN. \nCreases. the. repound. neignt a1s0........
MOLBOEES . issisini510rmamsmessssnercssssmsssrsassassssmsmsonsmmmasmeeliosssssessissessnssrssnsisessssbissss et oessssmessssoneeseeee oo sesesseeemmens
(¢) (i) The uncertainty in the rebound height at a given temperature is given by:
maximum rebound height — minimum rebound height
uncertainty =
2
Calculate the uncertainty in rebound height for your lowest temperature. [2]
R 13 -2\
5t > 232 e
2
uncertainty = ................ AN\ 5. om
(i)  Explain whether your data for the lowest temperature is repeatable. [2]
1/
TNE.A0N0.. FOL.10e JOWest. . tempertuie  isY 2pedkdD\e. becOusSe e Q.o
~§IONp. OF.5iNGIe 1RArNer. Aid. £Ne. SaM e, eXQERMENt. USing. e SOME ...

X200und. DRIG K0S N8 expPrMENt...is. 0L precise. 40d G @te. . e
(f)  Identify two inaccuracies in the experiment and suggest an improvement for each one.
[4]

..:cam.‘mgmt.e....u)..\‘.n...&mmq.e...m@n...\gw..;mx\.e...;m.e....m\\.Am...,..'K.Q....\m.p.m.m...mis..,..g.w ................

.LG\\\(\A..p.\ﬂ.(,.Q...U\.E....‘D.(\.\\.“.b.O.(..‘..\..S(.\tD....tt“t.....‘\&O.Y.?!.....Q\“'.kﬁ!.....9..‘4.?.X.\j...\'.Q.Q?Qtn..tn.qet.mﬁ{}g\\.&g..mem
Wi
M RIVE
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Examiner
|
(@) In a similar experiment the potential energy of the squash ball used is given by: =

Potential energy (J) = height above the floor (m) x 1.5

The ball in the experiment is dropped from 80 cm, where it stores 1.2 J of potential energy,
and it reaches a rebound height of 60 cm.

(i) Calculate the potential energy stored by the ball at its rebound height. [1]
VIPE - B0m KD W
00 M in \wn 12 0:% X 15 0-6x1.5-0-Q
Potential energy = ... Q-G J

(i) State why the potential energy you have calculated is different to the initial value of |
the potential energy. [1]

TDE. pOLRDDOY. €0R(BY..15. \OWEY. PRGN 0R (800000, heignE..is. SNONEL. ... ...
POLENNO) ENRTYY TONKL(S VYD KeNENC eneigy. Tne (RpoUnd neignt
WO PR OS5 yygh 05 g HEQRL L S Aoped €M, Tne SEYONGRT the poigmers 0
afe in UNE BOW e Wore Sereblwie( and more baltnc® ey MOUC ESuthng tn GAGREL ) o4

et -
END OF PAPER  'oound néd
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CbAC  sCIENCE (Double Award) — Unit 7 (343070)

PRACTICAL ASSESSMENT

INVESTIGATING THE EFFECT OF TEMPERATURE ON THE
REBOUND HEIGHT OF A SQUASH BALL

SECTION A
MONDAY, 7 JANUARY — FRIDAY, 22 FEBRUARY 2019

1 hour

For Examiner’s use only

Maximum Mark
Mark Awarded

Section A 6

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the |

next science lesson.
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Introduction
Your task is to investigate the effect of temperature on the rebound height of a squash ball.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than 3
candidates).

1 % squash ball

1 X clamp and stand

1 X metre ruler

1 x 500 cm? beaker

1 % thermometer

1 X tongs or ball lifting tool
1 X stop clock

Access to:

hot and cold water
paper towels

Diagram
/‘ metre ruler

squash ball

clamp stand

surface to be

bounced on \

© WJEC CBAC Ltd. (3430U70-1E)






Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1. Half-fill a beaker with water at approximately 20 °C.
2. Use the tongs or ball lifting tool to hold the ball under the water for about 2 minutes.
3. Record the temperature of the water (this is also the temperature of the squash ball).
Use the tongs or ball lifting tool to remove the ball from the water.

Remove excess water from the squash ball using a paper towel.

mom B

Drop the ball from a height of 1 metre.

7. Record the rebound height of the ball.

drop height | O

rebound height

3430U701E

03

8. Repeat steps 6 and 7 four more times, to give 5 results in total.

9. Repeat steps 1-8 with water at approximately 30°C, 40°C, 50°C and 60 °C.

© WJEC CBAC Ltd. (3430U70-1E) Turn over.
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SECTION A

Answer all questions.

1. (@) Complete the risk assessment below for this experiment. [2]

HAZARD RISK CONTROL MEASURE

WhN pous 1N MW | be cartf Ul win@n
hot WOKES IEC HW  |Rcuring, if J scauced
heahesr te cowd Mon run atecred

-, . oue i unchlr catch wucuer
Scand ¢ buart Vo . (v ol G LY.

when compiean <y o wager s sprsed
exPNI MLk LN 1oLl oA am an d
r‘Om e beanes cad | make SUre Yol du

Hot water can scald

Wet floor is slippery L GRED BAE ASOF e it cuda ad Yoo
S MIQNS Uaur 3 Cncncel O [P0 33(bI€ , POM Wl
g faw‘ng wincreased, | cortFWY and wokCh
o coldd gy were yauare wr\jcz,t
ounl tnyure \j(l,U\LI} oL ML s to aueorcl
You may record raw results in the space below. ﬂwﬂ nfj . -

o\ T '%_www |2 |2 |3 | 5 Az

SO Py =T 27 Of — | 7:1“‘7?*“ ! L 7 -
s AN AIRYY, 7
407 773 |
‘ 2. =S A . - £
3 e & . | — } ~ 7 1L 7 / 6

< | - -

~ [} —-
1 ) | \
| 4 } | ™1 | LA 4 -
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5

(b) Present your results in a table. Include all of your results.

}&emnuakuﬂ ; Rebownck h@tgnt (cm’)
Qoo (o) (% 7 &2 &3 |9
Q.O 2 14 I2-5 )
30 20 )0 - .,
40 23 K 26 35

60 3 25 35 2E

60 | 42 | w3 |4y | 43

END OF PAPER
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CbOC SCIENCE (Double Award) — Unit 7 (3430U70)

PRACTICAL ASSESSMENT

INVESTIGATING THE EFFECT OF TEMPERATURE ON THE

REBOUND HEIGHT OF A SQUASH BALL
SECTION B

MONDAY, 7 JANUARY - FRIDAY, 22 FEBRUARY 2019

1 hour

For Examiner’s use only

Maximum Mark
Mark Awarded
Section B 24

ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.

Write your name, centre number and candidate number in the spaces at the top of this page.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question

This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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3
SECTION B
Answer all questions.

(@ (i) State the independent variable in this experiment. 11
i The t uvaa/rw,mregfmbau("c ..................................................................
(i) State the dependent variable in this experiment. 1]
................... Relound. hes méz/mbau(w)
(i) Complete the table below by stating one controlled variable in this experiment and
explain why it was controlled. [2]

Controlled variable Why it was controlled

The hugnt H S0 thow Mwe que Hw hau hed
bout wa CU‘UPpeCL e sanv CIOPC’MM 10

Fro Pounco e M2eping He
e |3 MLEre) ePerinuc Feur as i Ha bouk
Was crpped HCm oujeréstt

%MS HW reSuuss recce e ch
wald d be uN{ cur gk
[M’\ cclor te hoop HWQ e&pewmuut fw()

(b) Peter and Colin follow the same method. At one temperature Peter records the rebound
height as 34 cm but Colin records it as 34.2cm.

(i) State the resolution of the ruler that Colin used. [1]

Resolution = ﬁ/’j_ ................................... cm

(i) Colin argues that his measurement is better. Discuss whether Colin is correct in his

judgement. (2]
..... Counsimusw ALK WA Ch e oAt Ay it 1S nacel
QLA Gk coy 1t 1S 20 G mcm..pfe..u:;.e....mq.;.wf.&mt.,..M‘ea.suﬁ.'tk’ ......
toow_umcupia(@)3du€lamc/ﬂ°auw<%€Fﬁadxlﬁwa’f“/f‘{ ...............
Cre(lhﬂﬂ a ’D{H’QJ‘AS’& 9 e JULLS.
e preut

only
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(c) Use your results from Section A to draw a graph of rebound height (vertical axis) against
temperature (horizontal axis) on the grid opposite. [5]

(d) Use your graph to describe the relationship between temperature and rebound height.

B 2]
T - The.Graph..shows. HaCLE. Q). M3 IepaPerOEUAT. . HIR UL .
| B L. . o
_4.1.n.<ﬂi.q\.e_.\.‘..s.o.‘..dcxﬁ.)...‘Huk.rmo.wﬂdmhug.mug ..... wo had N
() (i) The uncertainty in the rebound height at a given temperature is given by:
maximum rebound height — minimum rebound height
uncertainty =
2
Calculate the uncertainty in rebound height for your lowest temperature. [2]
4~ 17 . =
L

uncertainty = ... j— .................................. cm
(i)  Explain whether your data for the lowest temperature is repeatable. [2]

v St g doua .. | Clsal il 0

oeth T AL for. HAR.. 1Casrlit {2y et

L ealin y@p"ﬂk L fee : teppd
So e (heouices I&PRALAbie. .ay... M—QMLQJELLLM(:‘Y ..... IJU‘-SjiO_ZU’VxV\A_QMHg

VRSUWUAS ;

9 ij cue(z et uavcwg@jgvn&umwyemmuvu/h ............. FEAULL) 4O
bu"ﬂ ‘eP‘ Hhe | coadit wupucuctré W2 Trelan Al ot i€ im:% ek
ot \A.O)f—j!f\)k(ﬁv\ beswajrtpea’{_%teasw g AD 3Uiiihad(/| " .7 .

relCunwly Smauk gap beiudan i ond Wert pregy Mot
(f) Identify two inaccuracies in the experiment and suggest an improvement for each one.

1

| 1 ..O.M....I.K\.Q,'.C.Q&HIE?:.‘.—Q...%L..m.,.té.“.2.&@241.(\./!,@1’.146...!.3...}1{&1..LQ.(&.MO&L.ML@..[CUMLCI..M‘ Nk
x () wuj herd e rec ol peras j )y b Qe i S6 aur af:’,w?m Li\nce

3 HAOE 103 @.CU €.y ¢ O . £ ATUICAAL. . vt 5. COLUICL . £C M IACRR. .o

Wsweta e gppaicits st ) asice Mohan camara @ Mot weldt

Lo giWnG via mae rLabE and accluce e reaoing. -

&)AhCW”QO(WQ(HW&W{’G_C&’JlMWbmw Jb(ﬂ,ﬂCQd ..... S [’IW[.Q} .........

L LOACK. R PRACTHALE INSEECRe N0 W) CPPG Al £90 0. NGAA10......

N WP beca,meg Hw polymiii o RN CUOL cleum 5 sy oGy HCHE

YA DngWnOfgh&nexa&ujlOCLW‘Wlk‘WCUJU(-{)PCIEOL

tobe_ it could g beeh Sugis hX [ tewey mwﬁau’ng/dﬁu@_a:m/g

............................................................................ ey PG e e T

. Lt 400 DXL bcwuwowwmuerqwuwy .............

hounce clicuuund it to reruUn 16 1ty neodgcl v percuHs?

Examiner
only
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In a similar experiment the potential energy of the squash ball used is given by:
Potential energy (J) = height above the floor (m) x 1.5

The ball in the experiment is dropped from 80 cm, where it stores 1.2 J of potential energy,
and it reaches a rebound height of 60cm.

(i) Calculate the potential energy stored by the ball at its rebound height. 11

§0cm x1'S - nej g pcwwcu Wyaj ik
FEoound hergine

Potential energy = ..)2.C J

(i) State why the potential energy you have calculated is different to the initial value of
the potential energy. [1]

LUWOR prom M @ergy stcred ok HY pwmawy,u e Ol
Mre U\Q—ﬁjj ey ingd tihe o CCud st provn L Ch C €6 hdrdtc
(RUULILG Mere POl WGy Mt Gk (410 be .“ruwwuwWﬂﬁ
N Guusng vs o END OF PAPER (o "ﬁad‘m\q. J
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GCSE PHYSICS - UNIT 3

GCSE DOUBLE AWARD SCIENCE UNIT 7

INVESTIGATING THE REBOUND HEIGHT OF A SQUASH BALL

SECTION A
i Marking detail Marks Available
Question arking aetafis AOL | AO2 | AO3 | Total | Maths | Prac
1@ HAZARD RISK CONTROL
MEASURE
Hot water can Hot water may Care taken when
scald come into contact | pouring (from
with skin when kettle)
pouring
Submerging ball Use tongs or ball 2 2
causing scalds lifting tool
Wet floor is (If the beaker is (Do not 1
slippery overfilled water overfill 1
may spill and) beaker)
you may slip/ Clean up spills
fall
Risk + control for hot water (1)
Risk + control for wet floor (1)
(b) All data recorded and logically organised (1) 1
Suitable column headings (temperature, (rebound) height) 1
; 4 1 4
(1) reject temp 1
Appropriate units ('C, cm) included in headings (1) 1
Correct calculation of means (1)
Section A total 4 2 0 6 1 6

© WJEC CBAC Ltd.
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SECTION B

. . . Marks Available
Question Marking details AO1 AO2 AO3 Total Maths Prac
2 | (@ (1) Temperature 1 1 1
(i) Rebound height 1 1 1
NOT height alone
(iii) Controlled variable Why it was controlled 1 2 2
Surface ball is dropped onto / | different {squash balls /
type of squash ball / surfaces} are more or less
material of squash ball / bouncy / 1
size of squash ball / absorb more energy/
spot colour of will reach different
ball/ height (1)
mass of ball/
same ball (1)
Drop height (1) because greater drop height
will give greater rebound
height / ball at greater drop
height has more (potential)
energy
() | @) () 0.1(cm) 1 1 1
Accept (£) 1mm
(ii) (Peter's measurement is better) because you cannot measure to 1
the resolution of the ruler (1) 1 2 2
because the ball is moving / it’s too difficult to see (1)

21
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(€)

Axes labelled correctly with units (1) ECF headings and

units from the table

Appropriate scales chosen that use at least ¥ of graph paper (1)
All plots correctly plotted with < 1 small square tolerance (2)

1 error (1) >1 error (0)

Appropriate line of best fit (1)

Do not accept a thick, double, whispy line

B

(d)

As temperature increases (rebound) height increases
1)

At a constant rate / correct description of candidate’s
graph (1)

(€)

Substitution of correct values (1)
Answer consistent with substituted values (1)
Correct answer without working = 2 marks

(ii)

Comment on repeatability = 1 mark

e.g. they are repeatable as readings are {very similar/ close
together} (1) reject reference to yes / no only

Justification = 1 mark

either numerical data (from table) e.g. all within one centimetre
or uncertainty value in e(i) (1) ECF e.g. only one centimetre

(f)

Any 2 suitable inaccuracies + linked improvement

Inaccuracy Improvement

Temperature may change
between repeats / not well
controlled (1)

Return to the water to (reset
temperature) between repeats
/ use a thermostatically
controlled water bath (1)

Difficult to measure a {Record/ video/ use} slow

moving object (1) motion camera / phone(1)

Do not accept drop height

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
(9) 0) 06x15=0.901) (1) 1 1 1 1
(ii) {Transferred/ changed} to other named form of energy i.e. heat/ 1 1 1
sound (1)
Reject lost
Section B total 8 10 6 24 8 24

© WJEC CBAC Ltd.
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Number

Other Names
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SCIENCE (Double Award) — Unit 7 (3430U70)

PRACTICAL ASSESSMENT

INVESTIGATING THE EFFECT OF TEMPERATURE ON THE
REBOUND HEIGHT OF A SQUASH BALL

SECTION A

MONDAY, 7 JANUARY - FRIDAY, 22 FEBRUARY 2019
1 hour

For Examiner’s use only

3430U701E

01

Maximum Mark
Mark Awarded

e

Section A 6 \}

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.

Write your name, centre number and candidate number in the spaces at the top of this page.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.

The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the

next science lesson.
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Introduction
Your task is to investigate the effect of temperature on the rebound height of a squash ball.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than 3
candidates).

1 X squash ball

1 X clamp and stand

1 X metre ruler

1 x 500cm? beaker

1 X thermometer

1 X tongs or ball lifting tool
1 % stop clock

Access to:

hot and cold water
paper towels

Diagram

/. — metre ruler

squash ball

oY

L

/ clamp stand

surface to be

bounced on \ E
[ |

ol dleboedoebodiebdadon ool

© WJEC CBAC Ltd. (3430U70-1E)





Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method

—

Half-fill a beaker with water at approximately 20 °C.

2. Use the tongs or ball lifting tool to hold the ball under the water for about 2 minutes.
3. Record the temperature of the water (this is also the temperature of the squash ball).
4. Use the tongs or ball lifting tool to remove the ball from the water.

5.  Remove excess water from the squash ball using a paper towel.

6. Drop the ball from a height of 1 metre.

7. Record the rebound height of the ball.

drop height | O

rebound height

8. Repeat steps 6 and 7 four more times, to give 5 results in total.

9. Repeat steps 1-8 with water at approximately 30°C, 40°C, 50°C and 60 °C.

© WJEC CBAC Ltd. (3430U70-1E) Turn over.
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SECTION A

Answer all questions.

(@) Complete the risk assessment below for this experiment. [2]

HAZARD RISK CONTROL MEASURE
TR Jse "tbf\‘)s :,;égfhoko\
ML wakes condd s

Hot water can scald

Scolol o whan bodk - WIZor gloves
Yo emove B b, +o proxecl G Slean .
T wsakitr cowAl

se tf("r g./vsp.A_
Yo <oundd 5L,\‘\e o Mahe swe Koor Vs /
oLbe ¢W{m¢,ge . u—'x\f’@( oL(\‘j i )
Wet floor is slippery \

You may record raw results in the space below.

\ £ ~
i
% R
~ }
5 {4
»
[
-: N F
- .
2 A
>y o

Labourd &£ Yol ]
[ i |
,i» 1

z’? 4 ) *: ‘ )

b ! o y | G

4
Trdependints oriehly — Termpeive
Dependet vanrble = Rebou st Aoy ht o

Contorel Vequabla — e bq/(/\bw- o s Lo
© WJEC CBAC Ltd. (3430U70-1E) Bre b Stagys On Wk
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Sticky Note

2/2 marks awarded.  The risks both include an action and the control measures are correct. 





5

(b) Present your results in a table. Include all of your.results.

Rebounst hevghk o€ e bork G
L Reess 0000 )

Temperdr’) ] ! v ! __ i
Q) 1 ,l ':’3 4- O | Mo ]

LO 4 a2 ! 20 | 2 A1 %13
230 | &5 A6 | x4 | Ré | A5 a5
40 | 31 | 31 | 3| 33 32 | 32

50 @ 24 35 | 3% 3™ 24 ?>4~.<3j)

60 40 ‘4—3 43 43 42 (4.6

END OF PAPER
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Sticky Note

3/4 marks awarded.  The table is well-organised and the headings and units are correct however one mean is calculated incorrectly. 
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cbAC  scIENCE (Double Award) — Unit 7 (3430U70)
PRACTICAL ASSESSMENT
INVESTIGATING THE EFFECT OF TEMPERATURE ON THE
REBOUND HEIGHT OF A SQUASH BALL
SECTION B
MONDAY, 7 JANUARY - FRIDAY, 22 FEBRUARY 2019
1 hour
For Examiner’s use only %5
Maximum Mark
Mark Awgrded‘
SectionB | 24 L. (F
I =
ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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SECTION B

Answer all questions.

(@ (i) State the independent variable in this experiment. [1]

(i) State the dependent variable in this experiment. [1]
’W\Loueuw\*:wm%&»rmmf)»to{:mswskbaurryﬁ/c koo
(ii) Complete the table below by stating one controlled variable in this experiment and

explain why it was controlled. [2]
Controlled variable Why it was controlled

'T—\:f {jﬂjb*: iﬂ*{_ - e i :
'% e_ e ;E_ gﬁ?k g;,wk "\ﬂc{,ﬁi N

sgrasihh balk s€oms Cn Con'r omounskt of ome Cne each

Bt ok dfCerenk Rm pervbare o€ wekzr,

(b) Peter and Colin follow the same method. At one temperature Peter records the rebound
height as 34 cm but Colin records it as 34.2cm.

(i) State the resolution of the ruler that Colin used. 1]

Resolution =% ool e cm

(i) Colin argues that his measurement is better. Discuss whether Colin is correct in his

judgement. [2]
Lo w5 coedk beoamse  CE has 0noR. SR . - CCAATCS)
B N O R

© WJEC CBAC Ltd. (3430U70-1F) Turn over.
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Sticky Note

0/3 awarded in (b), the resolution is not given. The judgement is incorrect as it is not possible to record a moving object to 0.1 cm. 



Sticky Note

2/4 marks awarded in (a).  The independent and dependent variables are both identified, however time is not a controlled variable. 





N

7
=} Yy
: - P 4

[ 17
\
I
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%
e
AP} 4
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O
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Sticky Note

3/5 marks awarded.  The axes are correctly labelled, the scales are acceptable and it is clear that the 0 at the origin refers to both axes.  There is a plotting error because the candidate has used very large circles rather than crosses making judgement difficult. The line of best fit is not awarded as it breaks into 2 lines at the end. 





/ ", 7 s"k
AX)

(¢) Use your results from Section A to draw a graph of rebound height (vertical axis) against

temperature (horizontal axis) on the grid opposite. [5]

(d)  Use your graph to describe the relationship between temperature and rebound height.
[2]

7~
LT Qs Hht e peteki Al o€ i e dEe. Sniresedh, Hhe. Sansesh el
Rlos uadh. WOL\*?LAC(EW,- ........................................................................................ \/ ...........................
(e) ()  The uncertainty in the rebound height at a given temperature is given by:
maximum rebound height — minimum rebound height
uncertainty =
2
Calculate the uncertainty in rebound height for your lowest temperature. [2]
s 40 63287 0T

uncertainty = .. 3%1.7 . \. .................. cm
(i)  Explain whether your data for the lowest temperature is repeatable. [2]
e T SN R Rk bl. btCon e oty Vg B B con ke Ademn.

(f)  ldentify two inaccuracies in the experiment and suggest an improvement for each one.

[4]

Examiner
only
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Sticky Note

0/4 The candidate has not addressed the difficulty in timing or the problem of controlling or maintaining temperature. 



Sticky Note

1/2 The candidate has been credited for a valid comment on repeatability with reference to the range in the data, they needed to develop this answer further to gain the second mark.



Sticky Note

0/2 The candidate has not selected data for the lowest temperature as directed. 



Sticky Note

1/2 marks awarded,  The trend is identified but there is no reference to whether the increase is linear or not. 





9

In a similar experiment the potential energy of the squash ball used is given by:
Potential energy (J) = height above the floor (m) x 1.5

The ball in the experiment is dropped from 80cm, where it stores 1.2 J of potential energy,
and it reaches a rebound height of 60 cm.

(i) Calculate the potential energy stored by the ball at its rebound height. 1]
/
Potential energy = ........ /_ ..................................... J

7

/
(i) State why the potential energy you have calculated is different to the initial value of | |

[1]

the potential energy.

END OF PAPER

© WJEC CBAC Ltd. (3430U70-1F)
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Sticky Note

0/2 No response.
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1 hour
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ADDITIONAL MATERIALS
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INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction

Your task is to investigate the effect of temperature on the rebound height of a squash ball.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than 3

candidates).

1 X squash ball

1 X clamp and stand

1 X metre ruler

1 x 500cm? beaker

1 X thermometer

1 X tongs or ball lifting tool
1 x stop clock

Access to:

hot and cold water
paper towels

Diagram

squash ball

surface fo be

bounced on \

/l

@ WJEC CBAC Ltd.

(3430U70-1E)

metre ruler

clamp stand

- ~





Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1.
2.

o o bk

8.
2

Half-fill a beaker with water at approximately 20 °C.

Use the tongs or ball lifting tool to hold the ball under the water for about 2 minutes.
Record the temperature of the water (this is also the temperature of the squash ball).
Use the tongs or ball lifting tool to remove the ball from the water.

Remove excess water from the squash ball using a paper towel.

Drop the ball from a height of 1 metre.

Record the rebound height of the ball.

drop height | O

rebound height

Repeat steps 6 and 7 four more times, to give 5 results in total.

Repeat steps 1-8 with water at approximately 30°C, 40°C, 50°C and 60°C.

© WJEC CBAC Ltd. (3430U70-1E) Turn over.
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SECTION A

Answer all questions.

(@ Complete the risk assessment below for this experiment.

HAZARD

RISK

CONTROL MEASURE

Hot water can scald

and horg e
Nnen eonnangga )

bAr Yol (5eLf beause

wakRr 15 NokL

1 and nowW batl n peoked.

st s o ‘cor’\g%‘{ \{
VO (WA vransier w ot wa kel

Wet floor is slippery

you May Sup and
POENIEONN injuie

Youise\f

Be carefuy and 4o
nOL (un.

© WJEC CBAC Ltd.

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

0/2 The first control measure is not correct - it is not recommended to use tongs to transfer hot water.  
The second control measure is also not correct, they need to state that you should wipe up spills. 





(b) Present your results in a table. Include all of your results.

Gy 0 5 ) . » )
,t)ex?\;:‘mqtuie ¢ W\ Rebound KRigng (cn) average
woer (o) el om0 repoand

| p) 4 9 neignt(cm)
} 10 WY 2023 225 24 (23 2271 W
30 ) % 121 127 {26 |21 16-6.(21{
) ) 30 32 33 3y 33 31.8 ()
50 WA 31 3% 39 371 37 31~6\3§§
60 B |

4143 W3 w4347 2

END OF PAPER
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Sticky Note

4/4 marks awarded.  The table is well-organised and the headings and units are correct and the means are calculated correctly.
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Use black ink or black ball-point pen.
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INFORMATION FOR CANDIDATES
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This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.
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2.

SECTION B

Answer all questions.

(@ (i) State the independent variable in this experiment. [1]

>
-

......V..:tem@c.gw/b&.mﬁ..squﬁ&n..bm\..(v.c) .............. wgilfﬂ .....................................................................

(i) State the dependent variable in this experiment. [1]

........... B cbouwhqsqluumbm\hm\/f

(i) Complete the table below by stating one controlled variable in this experiment and
explain why it was controlled. [2]

Controlled variable Why it was controlled

' 15 Lonemoiled By using

ThE DE\gnt knAv e _ )
Q4 MRERY TUIEY. SO you BN accurdery

SQUsSN AN 1 At

X
from MRASHE KAY wheR Wi drop mt

g (oM and S e same eyeny
v MAKING e (esUILS Mmofe Tenaaiery rne.

(b) Peter and Colin follow the same method. At one temperature Peter records the rebound
height as 34 cm but Colin records it as 34.2cm.

(i) State the resolution of the ruler that Colin used. 11

— >
N omn
o\

Resolution =% ... 0.)... L~ ~cm

(i) Colin argues that his measurement is better. Discuss whether Colin is correct in his
judgement. [2]

‘ A _ _ . iS ony wnge NE ENIONS
- LONNL S IOk A5 S IR SNIK As—fadri—p o t—afO—0tC

reorded. wnak ne. saw..ond feter recorded. wNAE NE.. s auu....so,..:ma&...b;@.cm.l..s..e..pg
CONNS 1S Aoghpdem 1o to a decimd) point  doest MOKR g pette.
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Sticky Note

1/3 The resolution is correctly stated, the judgement in (ii) is incorrect as it is not possible to record a moving object to 
0.1 cm. 




Sticky Note

3/4 marks awarded in (a).  The independent and dependent variables are both identified, the controlled variable is correct but the candidate has attempted to explain how it was controlled rather than why. 





. %

At

4

N

b 8

h Y

P
]

=
P

-7

G2
pd

a2

P

-
(=74

| 3qUOIt:0-5
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Sticky Note

4/5 marks awarded. The axes are correctly labelled, the scales are not acceptable as the points on the y-axis occupy less than half of the graph paper and there is no 0 on the origin.  The plots and line of best fit are all correct. 





Examiner
|
(¢) Use your results from Section A to draw a graph of rebound height (vertical axis) against o
temperature (horizontal axis) on the grid opposite. Bl |
U
(d) Use your graph to describe the relationship between temperature and rebound height.
¥
(¢) (i) The uncertainty in the rebound height at a given temperature is given by:
maximum rebound height — minimum rebound height &
uncertainty =
2
Calculate the uncertainty in rebound height for your lowest temperature. [2]
X a- |
- N, 23 B Z = ‘\ ‘S ‘
i’_)-__,?;.lt& \(/ / L
2 %
uncertainty = ............... AN\ 9. om
(i)  Explain whether your data for the lowest temperature is repeatable. [2]
Y
TNE.A0N0.. SO 10e. )OWest. . tempertuie  isY (2pedkdD\e. becOuSe e Q.o ,
...3.‘;3&19...oAr...s.‘\nq,m..LQQr.n.E..r....d.id...mt’,...sqm.c...experment..usmq....m.(:,..s.(l.m.ﬁ ....... X o -
- SANPMNL. eIl NOWE._ 100y, be. diggerent. Aending. on. now. tney. ead e
(200nd. NEIGIIL. 05, AN, expROMENL.. is. Q0K preciss. and.ocumte. . X =
(f)  Identify two inaccuracies in the experiment and suggest an improvement for each one.
[41|
..T.nﬁ...m.(.:ak...fx(\ﬁ,ccu[(),.t\]....is.u.bh.e.‘.te.wpemtm.e...‘ogmme..,sqwsn...b S DReaUSE L ENE "
..;‘ctm.‘mmm(.e....\x,‘:..\‘.x\...&x.\i\.nq.@...:\mﬁ,n..\g.c.u.,;mx,\.e...;m.e....m\\..m&.fx..:\‘.(}....‘\m.p.m.m..mi;;..,..g.w ................. }
A '
.m\\\d..p.\ﬂ.Q.Q...U\.E....‘D.o..\\....D.O.(.\S..j(.\.\"()....mt.....km.Y.QI.....Q\“'&EK....?..‘J.E1\)..‘\'.&.P,?d/tt_}wf}et..H\@.Dﬂ.\\..m..me,.. ‘
P \/ \:U‘ ‘K‘s “\h’)we {
ADDEDEL MOEUNOTY. 55 0L BAAIG.. 0F . VE_1R00UND. PEGNE:, 30 DOKE. KNL....coorcerre
v M 3
‘.x.e\\&lmq...mb(.e...p.\cﬁ.&‘.'!.s.e...go.u..comd....r.e(.g.(d...'me...\-.e.bgund...m'\g‘n.t....im...s\()m.‘morinﬁ. ................
v"/ > il \
/ |
........................................................................................................................................................................ Yo | |
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Sticky Note

4/4 inaccuracies in temperature control and timing are both identified and the improvements suggested are sensible. 



Sticky Note

0/2 the candidate has not discussed the data they collected.



Sticky Note

0/2 The candidate has not selected data for the lowest temperature as directed. 



Sticky Note

1/2 marks awarded,  The trend is identified but there is no reference to whether the increase is linear or not. 





Q)

In a similar experiment the potential energy of the squash ball used is given by:
Potential energy (J) = height above the floor (m) x 1.5

The ball in the experiment is dropped from 80 cm, where it stores 1.2 J of potential energy,
and it reaches a rebound height of 60 cm.

(i) Calculate the potential energy stored by the ball at its rebound height. [1]
VIPE - B0m KD W
i00CM in \wn 12 0:% X \5 0-6X1.5-0-Q e
/Xj
E// /\
Potential energy = ... 0..9.Y...J

(i) State why the potential energy you have calculated is different to the initial value of
the potential energy. [1]

.TDE..pOLRNDOL. SDEHY.. 5. \OWEY. DGV L0k, 1£100und . reignt.. is. SOONRL. D ...
POLRING) ENRTYY THANKR(S VWD woNEN( enkigy. wne epound weignt
WO B2 85 wgn a5 ko REONE 16 1S G eoM- e SCORGEY the poymers
afe i UNE VAN Finp tbre Srettnie( anG more balenc® Wity ROVE @Suthng in & highte

et -
END OF PAPER  'bound néd X
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Sticky Note

0/1 energy transfer to other forms such as heat is not considered. 



Sticky Note

1/1 Calculation correct including the conversion from cm to m. 
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The total number of marks available for this section of the task is 6.
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This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the |

next science lesson.
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Introduction
Your task is to investigate the effect of temperature on the rebound height of a squash ball.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than 3
candidates).

1 % squash ball

1 X clamp and stand

1 X metre ruler

1 x 500 cm? beaker

1 % thermometer

1 X tongs or ball lifting tool
1 X stop clock

Access to:

hot and cold water
paper towels

Diagram
/‘ metre ruler

squash ball

clamp stand

surface to be

bounced on \

© WJEC CBAC Ltd. (3430U70-1E)






Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method
1. Half-fill a beaker with water at approximately 20 °C.
2. Use the tongs or ball lifting tool to hold the ball under the water for about 2 minutes.
3. Record the temperature of the water (this is also the temperature of the squash ball).
Use the tongs or ball lifting tool to remove the ball from the water.

Remove excess water from the squash ball using a paper towel.

mom B

Drop the ball from a height of 1 metre.

7. Record the rebound height of the ball.

drop height | O

rebound height

3430U701E

03

8. Repeat steps 6 and 7 four more times, to give 5 results in total.

9. Repeat steps 1-8 with water at approximately 30°C, 40°C, 50°C and 60 °C.

© WJEC CBAC Ltd. (3430U70-1E) Turn over.





1.

e e e ———

SECTION A

Answer all questions.

(@ Complete the risk assessment below for this experiment.

HAZARD

RISK

CONTROL MEASURE

Hot water can scald

WhN pouus 1ng H@
hot WOKE) INEC HAQ
bechas tt couud

Scotd ¢ buarrm Vo .

be carefud winn /|
Rouring, if scaided
man run attecred
cue i unchlr catch wucuer
i A L LY.

Wet floor is slippery

when cevipienn <y

e x PRI ML NCUERS™

oM ML beae couuel

Spilk EQ AL f1OG )
$ vhans ?

¢ fouung s thcresed,

cunr 4 LNCnde

o woger 1§ spwt.zd
tell oo aduur and
Mmlhe SUre Yo du \U/
he ALt Curéa Al Joan
Q> PO ISIDIE, PAM WU
cort WY gnd. wotCi

d

thafae you coid Sup

ond INYe yauself.

You may record raw results in the space below.

70 : / YL ¢
40° 773
50°° 3=
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Sticky Note

2/2 both risks and control measures are correctly described. 





5

(b) Present your results in a table. Include all of your results.

— —

}fcmnerakuﬂ [ Rebownct vhe»tgnt (cw\)
Quaver/oasl ) (8% 7 Kz &3 &

| : !
W [ |

J‘ . /ZO (2 14 12-5 i2

30 L d 12 2]

40 23 K 26 .

60 3 35 35 26

60 | 4z a3 A3 | 43

END OF PAPER
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© WJEC CBAC Ltd. (3430U70-1E)

Q\l

o [
(@

-Mecux |

]

i4 S .

12 2| M

A 26

36 35

4;1 43
el

Examiner
only

0]




Sticky Note

4/4 marks awarded.  The table is well-organised and the headings and units are correct and the means are calculated correctly.
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SECTION B

Answer all questions.

(a) i) State the independent variable in this experiment.

(i) Complete the table below by stating one controlled variable in this experiment and
explain why it was controlled. [2]

Controlled variable Why it was controlled

The hgnt HAQ So that Mme gu Hw bau had
' /| e sanve cpperiundty 1.6
Fro Peuwnce hva Meeping Ha

i ( 1 W) ePernunt Feur as If H@ o
Was curgpped Hem ouperesit
hﬂjﬂms HQ resuuuss recce ek
wed d be (W cuC gumide A

(in cider Lo hoop HQ expPRrn ik ,twp)

(b) Peter and Colin follow the same method. At one temperature Peter records the rebound
height as 34 cm but Colin records it as 34.2cm.

(i) State the resolution of the ruler that Colin used. [1]

Resolution = + %.j_ ........... R cm

(i) Colin argues that his measurement is better. Discuss whether Colin is correct in his
judgement. (2]

..... Counsimasw ALK AUk De hetes ad it 150G .
Al euaaCke oy 1t 1S 10 G mafﬁ..pfe..u:.s..e...mua.Q:.A.M«.r.&mt.e..M.ea.xuﬁ.'.r.k’ ......

0. GLLCLOAOL G GG GELUN R, QLAY WRLELELS,.......

Crea;hftﬂ a ’b-e,&u\,\su'g e JULLS. 5
e DVQU\‘(
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Sticky Note

0/3 The resolution is not correctly stated, the judgement in (ii) is incorrect as it is not possible to record a moving object to 0.1 cm. 



Sticky Note

3/4 marks awarded in (a).  The independent and dependent variables are both identified, the controlled variable is correct but the candidate has not explained that the rebound height would alter instead just referring to it being 'unfair'.





© WJEC CBAC Ltd. (3430U70-1F)




Sticky Note

5/5 marks awarded. The axes are correctly labelled, the scales are good.  The plots and line of best fit are all correct. 





L,
5
Examiner
[
(c) Use your results from Section A to draw a graph of rebound height (vertical axis) against Or']y
temperature (horizontal axis) on the grid opposite. [3] §
(d) Use your graph to describe the relationship between temperature and rebound height.
\“L\ [2] {
s . ) . . . \
: 1he.4rap. shows. MG, Q). HAL JemaPerOEUT..g. Hlo. D e
| S . wdl.a
mw&q\e\aod@ﬁsmxzvmaomclhugmgHub A Ll
() (i) The uncertainty in the rebound height at a given temperature is given by:
maximum rebound height — minimum rebound height
uncertainty =
2
Calculate the uncertainty in rebound height for your lowest temperature. [2]
4 B i e &~
z 4 V’/'/
uncertainty = ... B cm
(i)  Explain whether your data for the lowest temperature is repeatable. [2]
Scum A Al . .
e ook TR ACLA . por Ko |chxrtik L PPRACUATE IS, SOMQWLNGHE .
e el iﬂpb yd 3
So W& (hauices . LEPRULADIL. .Ab... M—QMLQJEL(,LN&(:?' ..... uCl\yiO_ZU’V\WUAMYLg [
VRS ULALS ;
9 ij cue(z Hert liaV&DMSvn&umwﬁlm}uuvuAS ............. FEAULEN £CT. .
bu”ﬂ rﬁ{L Hhe | codfit RIUPL) cde (o€ TritLn AL ot UE im;; wecacek
ot U.Q)ﬁ"\l(jv\‘ beswajrtpew%te ‘CUAQM’UQ S IDC S TG TG s ) Y7 .
redClaully smau gupvbéiiaan AL and et pregty i
(f) Identify two inaccuracies in the experiment and suggest an improvement for each one.
[4]
| 1). 0. 1N QLLLr CLes ks CADRMEL LS. WL PO ICLE. HAR IEEE hgink | )
3 w0y Wy herd terediol perce g Q) Wk Qe FuumCuni S0 aur gt ek L
...mm..rm;@.@ca,me..,.a...w. M. G WAL s COUQ. he. £ WIS e
Muump,( QPPAUTLUS ST @) 6 Sles MOhon couma@ @ mcu weuud
_‘de\sQ giwcng via mere rludbd and acduo e reczcl,(né]. | K
L)Ahc ........... 'I/\a((wa%wasw.{rau’#laéwwbmw ]b:"ced ..... S hM_QJ ......... \
L LACK. R PRACTHALE. INSEECRe 0 W) PG A, £90 0. NGAA 10......

O up béccw\eg Hue pelypd| o LN Call oL 5 WU .oy HACOHE
WA DO AL WnOfgh&nexa&ujZOCLW*WIEWCUJUL{)PCJEOL
tOPe_ it coWd g pegh SUGUELY ML | Lewey INUQING|clacrecuing

TS M%WMQMMC{W'H ......... JCZC(Z'}’EQI"”W\"Q'CCIU ....... S i

ALY AL coud ek pide. 400, DI DA InAO. HAo. LSS, QA QAN .

bounce clicuuind it to rfUn 46 it neadod +op pesoiru

"""‘W‘**P"@M"'lﬁ"“u““' (cwucﬂyuwé’q’ﬂnn/w .................................................................
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Sticky Note

4/4 inaccuracies in temperature control and timing are both identified and the improvements suggested are sensible. 



Sticky Note

2/2 awarded, the candidate has discussed both the closeness of the repeats and the small uncertainty. 



Sticky Note

2/2 the data for the lowest height is correctly selected and used. 



Sticky Note

1/2 marks awarded,  The trend is identified but there is no reference to whether the increase is linear or not. 





(*)]

In a similar experiment the potential energy of the squash ball used is given by:
Potential energy (J) = height above the floor (m) x 1.5

The ball in the experiment is dropped from 80 cm, where it stores 1.2 J of potential energy,
and it reaches a rebound height of 60cm.

(i) Calculate the potential energy stored by the ball at its rebound height. 11

§0cm xS = o) g pokrtou onryy ik
FEoound hergine

Potential energy = .. 2.Q .\ J

(i) State why the potential energy you have calculated is different to the initial value of
the potential energy. [1]

B2 fCm e @AGrGY SECredl o M MDA ALY Llindre QUL
e Ulﬂ—ﬁjj ncy Incd ttnmue to CCrud s/t provm 2Ll ¢ 0 harnatc
(RUULLILG Mere poRILaaL gy Mt Gk (410 be ;'ruw/wfu.bf/m“fﬂﬁ
ML Gusng vs . END OF PAPER Loger Vﬁaaxng J
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Sticky Note

0/1 energy transfer to other forms such as heat is not considered. 



Sticky Note

0/1 incorrect height value selected (and no conversion to m).
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cbac  pHysics - unit 3 (3420U30)

PRACTICAL ASSESSMENT

INVESTIGATING THE EFFECT OF TEMPERATURE ON THE
REBOUND HEIGHT OF A SQUASH BALL

SECTION A
MONDAY, 7 JANUARY — FRIDAY, 22 FEBRUARY 2019

1 hour

For Examiner’s use only

3420U301C

01

Maximum Mark
Mark Awarded

Section A 6

ADDITIONAL MATERIALS

A calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 6.
The number of marks is given in brackets at the end of each question or part-question.

This task is in 2 sections, A and B. You will complete Section A in one lesson and Section B in the
next science lesson.
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Introduction
Your task is to investigate the effect of temperature on the rebound height of a squash ball.

Apparatus

The following apparatus is required for each group: (each group should consist of no more than 3
candidates).

1 X squash ball

1 X clamp and stand

1 X metre ruler

1 x 500cm? beaker

1 X thermometer

1 X tongs or ball lifting tool
1 x stop clock

Access to:
hot and cold water
paper towels

Diagram

/. | metre ruler

.

squash ball

)\

—

/ clamp stand

surface to be

bounced on \

© WJEC CBAC Ltd. (3420U30-1C)





Read the method and answer question 1.(a) before carrying out the experiment and recording
your results.

Method

1.

8.
9.

Half-fill a beaker with water at approximately 20 °C.

Use the tongs or ball lifting tool to hold the ball under the water for about 2 minutes.
Record the temperature of the water (this is also the temperature of the squash ball).
Use the tongs or ball lifting tool to remove the ball from the water.

Remove excess water from the squash ball using a paper towel.

Drop the ball from a height of 1 metre.

Record the rebound height of the ball.

drop height | O

rebound height

3420U301C

03

Repeat steps 6 and 7 four more times, to give 5 results in total.

Repeat steps 1-8 with water at approximately 30°C, 40°C, 50°C and 60°C.

© WJEC CBAC Ltd. (3420U30-1C) Turn over.





SECTION A

Answer all questions.

(@) Complete the risk assessment below for this experiment.

HAZARD RISK CONTROL MEASURE

Hot water can scald

Wet floor is slippery

You may record raw results in the space below.

© WJEC CBAC Ltd. (3420U30-1C)
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Examiner
[
(b) Present your results in a table. Include all of your results. [4] o

END OF PAPER
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PRACTICAL ASSESSMENT

INVESTIGATING THE EFFECT OF TEMPERATURE ON THE
REBOUND HEIGHT OF A SQUASH BALL

SECTION B
MONDAY, 7 JANUARY — FRIDAY, 22 FEBRUARY 2019

1 hour

For Examiner’s use only

Maximum Mark
Mark Awarded

Section B 24

ADDITIONAL MATERIALS

A calculator and your Section A exam paper.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The total number of marks available for this section of the task is 24.
The number of marks is given in brackets at the end of each question or part-question.
This task is in 2 sections, A and B. You will have completed Section A in a previous lesson.

© WJEC CBAC Ltd. BE*(S19-3420U30-1D)

3420U301D

01





SECTION B

Answer all questions.

(@ (i) State the independent variable in this experiment. 1]

(i) Complete the table below by stating one controlled variable in this experiment and
explain why it was controlled. [2]

Controlled variable Why it was controlled

(b) Peter and Colin follow the same method. At one temperature Peter records the rebound
height as 34 cm but Colin records it as 34.2cm.

(i) State the resolution of the ruler that Colin used. [1]

Resolution =% .o, cm

(i)  Colin argues that his measurement is better. Discuss whether Colin is correct in his
judgement. [2]

© WJEC CBAC Ltd. (3420U30-1D) Turn over.
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(c) Use your results from Section A to draw a graph of rebound height (vertical axis) against
temperature (horizontal axis) on the grid opposite. [5]

(d)  Use your graph to describe the relationship between temperature and rebound height.

[2]
(e) (i) The uncertainty in the rebound height at a given temperature is given by:
maximum rebound height — minimum rebound height
uncertainty =
2
Calculate the uncertainty in rebound height for your lowest temperature. [2]
uncertainty = ... cm
(i) Explain whether your data for the lowest temperature is repeatable. 2]

(f) Identify two inaccuracies in the experiment and suggest an improvement for each one.
[4]

© WJEC CBAC Ltd. (3420U30-1D) Turn over.
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(9) In a similar experiment the potential energy of the squash ball used is given by:
Potential energy (J) = height above the floor (m) x 1.5

The ball in the experiment is dropped from 80 cm, where it stores 1.2 J of potential energy,
and it reaches a rebound height of 60 cm.

(i) Calculate the potential energy stored by the ball at its rebound height. 1]

Potential energy = ..., J

(i) State why the potential energy you have calculated is different to the initial value of
the potential energy. (1]

END OF PAPER
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B. The following apparatus can be used 1o investigate the rate of the reaction batween magnesium
and excess dilute hydrochloric acid,

F
= masuring cylindar

Fydragan

hydrochioric acid

TR U

The results abtained at two diffarant temperatures are shown bealaw.

highar tempearatune

——
—r

/"’f loweer tamperalure

-

Wolume of gas

Time from start of reaction

fa} Em=plain the results obtained at different tempearaturas in terms of particle theory. (3
....... A o hanex ﬁqu,r ,fﬂmpzfa!m padticdss mer {nd_str
A}.ﬁ ancreand ploed by Ancréoids. e f\"gm’nw ;
JacetSSfad. . collian s ., ey ey S Aa
rats 7’ 2opthon
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fB)  Explain the changs in rala over time, 2]

Toa Rabs . sk fo ot g T Mother s ppach .
e e Rt ont mroer . poahide cotisi i Fr geges.
Yhbon pinton T co pledenes ot Mo ind as ol o/
N mquhdm.f\%' bun v d o -

o) State one way of impraving the validity of the rasults obtained. Explain your answer.  [2]

Ao eoprece Mo validity . gtu. ned fe Raep e
yttrf?fmkm My sppne %ﬂw 09 butn dof pasiiantl

Ekamings
enly

a  ths o alye a{(m o Cad a’ sty |
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TjExXmmine
I
fd) The equation jor the raachon taking place is as follows. e

Mg + 2HCI — MgCly, + H,

(i} Irthe experiment. 0.445 g of magnesium was used.
Calculate the mess of hydrogen that will be produced during the reaction. 3]
Al =24 AHI=1

0 44S
=1

Ny = D-01F646X2

> ©-0370%3

Mass= 90373
{ily  Itis known that one mole of gas has a volume of 24dm.

Use the equation below to caleulate the volume of hydrogen produced. [£]

volume of gas

24

number of males =

R T —
@ &Y

/a":."/,/ Wolume = ng DL' T dmﬁé
au

ool xoH

i2

—
-
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JExamine

8. The following apparatus can be used to investigate the rate of the reaction between magnesium
and excess dilute hydrochloric acid.

=
= measuring cylinder

hydrogen

hydrochioric acid

magnesium

The results obtained at two different temperatures are shown below.

higher temperature
: B
‘G /’(
g // lower temperature
|
Time from start of reaction

(g} Explain the results obtained at different temperatures in terms of particle theory.

44~aMz’1¢@; Lynpusatase. . posicss et festac,

Y SocelSSfed. . collisions . P acreedls A@

only
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Sticky Note

3 marks.  The effect of temperature clearly explained using particle theory.
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fh)  Explain the changs in rate over time, [2]

Tho Rabs skt o gont 8 B Mothon oo ppgch

.Mﬂ{p{ o8 st ot oo poaice cotlsiin b ceted.

wibi el piederes ot Mo ind as ol of

Mo mqussiac hos bpunvind -

(¢} State one way of imgraving tha validity of the results obtained. Explain your answer.  [2]

—Ao_ienprace Mo validity . gou ned b Rep e .

. /t(r(fF-Uﬁkm ,Hu So dnding by oy peciaans
L s o alse a{(m T (a2, G?M Moy

l‘Em‘l"H!’

only
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Sticky Note

1 mark awarded for the idea of reactant being used up.



Sticky Note

No marks as candidate is referring to the control of variables rather than the improving the quality of results obtained.
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JExmmine
(d) The equation for the raaction taking piace is as follows. e
Mg + 2HCI —— MgCl, + H,
(i) In the experiment. 0.445 g of magnesium was used.
Calculate the mass of hydrogen that will be produced during the reaction. 3]
AlMg) =24 AfH)=1
0 44S
=
Nob> - 9.013646X2 @

- ©.0370%%

Mass = 0 0 37 ‘ 9
(i) Itis known that one mole of gas has a volume of 24dm?”.
Use the equation below to calculate the volume of hydrogen produced. [2]
number of moles = W
O-RT) 2 —
QY
3
Jk Volume =, ng OL‘ e G
L
MY 2 o011l xaf
12
-
18 © WIEC CBAT L. AEIADAY

&di: 3
&dii: 0



Sticky Note

3 marks for correctly calculating the mass produced.  Workings clearly shown.



Sticky Note

No marks awarded.  The candidate incorrectly used mass rather than number of moles to calculate the volume.











