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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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The candidate failed to identify the nature of the hazards, i.e concentrated hydrochloric acid is corrosive.
The candidate also failed to state the action that creates the risk.
However, some of the control measures are correctly identified.

This is a lower band response. 
3 marks were awarded.
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Background

In one experiment, two white compounds, A and B, have become mixed up. The compounds
could either contain lead or sodium and be either a sulfate or a chloride. In order to identify the
compounds, a flame test and a hydroxide test will identify the metals, and a chloride test will
identify whether the non-metal component is a chloride.

What you need to do

In this activity you are going to complete a risk assessment for the identification of two powdered
compounds.

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

* Testing for the metals, sodium and lead
* Testing for chloride

Note: You do not need to consider the sodium and lead salts as they already have a risk
assessment.

Apparatus list Chemical list

e test tube rack «  7mol/dm?® hydrochloric acid

e testtubes e powder A

*  plastic pipettes e powderB

e spatulas e 0.1mol/dm?3 silver nitrate solution

e flame test probe e 0.2mol/dm? sodium hydroxide solution
e watch glass

. matches
e splint
. Bunsen burner

Access to fume cupboard

Access to CLEAPSS Student Safety Sheets: 20 hydrochloric acid (page 4); 31 sodium hydroxide
(page 5); 46 silver and its compounds (page 6).
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Instructions

Stage 1: Testing for sodium and lead

The chemical tests that can be performed to identify these powdered compounds are:
A: Test for sodium

1. Clean a flame test probe by dipping the loop in concentrated hydrochloric acid on a watch
glass, followed by a hot Bunsen burner flame.

2. Dip the probe into the unknown powder, then put it into a hot Bunsen burner flame.
3. If sodium is present the flame is orange-yellow.

B: Test for lead

1. Dissolve one spatula of the powder in 1 cm? of hot water in a test tube.

2. Add 2cm?® of sodium hydroxide solution, followed by a further 3cm? of sodium hydroxide
solution.

3. Iflead is present a white precipitate forms which disappears in excess sodium hydroxide
solution.

Stage 2: Testing for chloride

1. Dissolve one spatula of the powder in 1 cm? of hot water in a test tube.

2. Add a few drops of silver nitrate solution.

3. If chloride is present a white precipitate appears.
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Student safety sheets 20

Hydrochloric acid
also applies to Hydrogen chloride gas

Substance Hazard Comment

Hydrogen chloride DANGER. It causes severe skin burns and eye damage. It is toxic if
breathed in. For a 15-minute exposure, the concentration in the

Gas atmosphere should not exceed 8 mg/m?®. Effects of exposure by

inhalation may or may not be immediately apparent and can develop

CORROSIVE TOXIC and/or increase over time. Inhalation by those with known breathing

difficulties (e.g. asthma) may exacerbate such pre-existing conditions.

Concentrated DANGER. It causes burns. The vapour irritates the lungs.
hydrochloric acid
(If 6.8 mol/dm? or

more) CORROSIVE  IRRITANT

Moderately- WARNING. It may irritate the eyes and respiratory system.
concentrated

hydrochloric acid (If
less than 6.8 mol/dm3 IRRITANT
but 2.0 mol/dm?3 or more)

Dilute hydrochloric LOW HAZARD This includes stomach acid.
acid Dilute acid may still cause harm in the eyes or in a cut.
(If less than 2.0mol/dm?®)

Typical control measures to reduce risk

¢ Use the lowest concentration possible.

¢ Use the smallest volume possible.

*  Wear eye protection for all but the most-dilute solutions; goggles for concentrated acids.

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

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

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?
e.g. hazardous products (such as chlorine) produced as a result of a reaction with the acid or choking fumes if the
concentrated acid is over-heated.

How serious would it be if something did go wrong?
N.B. There are occasional reports of students being taken to hospital as a result of breathing in chlorine.

How can the risk(s) be controlled for this activity?
e.g. can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn?

Emergency action

* Inthe eye Flood the eye with gently-running tap water for 10 minutes. Consult a medic.

* Vapour breathed in Remove to fresh air. Consult a medic if breathing is difficult.

* Swallowed Do no more than wash out the mouth with drinking water. Do not induce vomiting. Consult a
medic.
¢ Spilt on the skin Remove contaminated clothing. Then drench the skin with plenty of water. If a large area is
or clothing affected or blistering occurs, consult a medic.
¢ Spilt on the floor, For release of gas, consider the need to evacuate the laboratory and open all windows.
bench, etc. For large spills, and especially for (moderately) concentrated acid, cover with mineral absorbent

(e.g. cat litter), then scoop into a bucket. Neutralise with sodium carbonate. Rinse with plenty of
water. Wipe up small amounts with a damp cloth and rinse well.

04

© WJEC CBAC Ltd. (3445UD0-1D)





Student safety sheets 31
Sodium hydroxide

also applies to Soda lime and Potassium hydroxide

Substance Hazard Comment

Sodium or potassium hydroxide DANGER: causes severe skin burns and eye damage.
solid é Potassium hydroxide is also harmful if swallowed.

Also known as caustic soda and caustic potash. It gives out heat when added to water which can cause
Soda lime contains about 5% sodium hydroxide, CORROSIVE | hoiling or create a choking mist.

1% potassium hydroxide, 0.2 % silicon dioxide, It is used in the home for clearing drains.

14 — 19 % water and the remainder calcium
hydroxide (it is used to absorb carbon dioxide).

Carbosorb in addition contains an indicator. HARMFUL

Sodium or potassium hydroxide solution
(Sodium hydroxide if 0.5 mol/dm? or more;
potassium hydroxide if 0.4 mol/dm? or more)

DANGER: causes severe skin burns and eye damage.
Potassium hydroxide is also harmful if swallowed if

3 mol/dm3 or more.

Fehling’s solution contains sodium hydroxide of this
concentration.

It is used in the home as an oven cleaner.

P

CORROSIVE

&

HARMFUL

Dilute sodium or potassium hydroxide solution
(Sodium hydroxide if less than 0.5 mol/dm? but
0.125 mol/dm?3 or more; potassium hydroxide if
less than 0.4 mol/dm? but 0.1 mol/dm? or more) IRRITANT

WARNING: irritating to the eyes and skin.

&

Very dilute sodium or potassium hydroxide
solution

(Sodium hydroxide if less than 0.125 mol/dm?;
potassium hydroxide if less than 0.1 mol/dm?).

Typical control measures to reduce risk

* Use the lowest concentration possible; avoid using the solid if possible.

*  Use the smallest amount possible.

* Wear eye protection, including when making or disposing of solutions. Goggles (or a face shield) rather than safety
spectacles will be necessary if the chemical is classed as CORROSIVE at the concentration used.

Wear protective gloves if the concentrated solution is handled in more than tiny amounts.

If possible, use a safer alternative, e.g. sodium carbonate when making salts or Benedict's solution rather than
Fehling’s solution for food tests.

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?

e.g. solution spurting out of test tubes when being heated.

How serious would it be if something did go wrong?

NB Alkali in the eye causes more damage than acid of equivalent concentration.

How can the risk(s) be controlled for this activity?

e.g. can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn?

Emergency action

It may still cause harm in the eyes orin a cut.
LOW HAZARD

.

* Inthe eye Flood the eye with gently-running tap water for at least 20 minutes. Consult a medic. If it is
necessary to go to hospital, continue washing the eye during the journey in an ambulance.
* Swallowed Do no more than wash out the mouth with drinking water. Do not induce vomiting. Consult a
medic.
e Spilt on the skin Remove contaminated clothing. Then drench the skin with plenty of water.
or clothing If a large area is affected or blistering occurs, consult a medic.
* Spilt on the floor, Wipe up small amounts with a damp cloth and rinse it well. For larger amounts, and especially
bench, etc. for (moderately) concentrated solutions, cover with mineral absorbent (e.g. cat litter) and scoop

into a bucket. Neutralise with citric acid. Rinse with plenty of water.
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Student safety sheets

46
Silver and its compounds

including Silver bromide, chloride, iodide, nitrate and oxide

Substance Hazard Comment

Silver (metal) It is used in jewellery.

Solid LOW HAZARD It is an approved food additive, E174.

Silver halides, Widely used in photographic emulsions. They are decomposed
ie, silver bromide, chloride by light to give silver metal and the halogen (which then reacts
and iodide LOW HAZARD with other substances in the emulsion).

Solids

Silver nitrate

Solid and fairly-
concentrated solutions
(If 0.3 mol/dm?3 or more)

O <

OXIDISER CORROSIVE

DANGER: oxidiser; causes severe skin burns and eye damage;
very toxic to aquatic life.

If swallowed, it may cause internal damage due to absorption
into the blood, followed by deposition of silver in various tissues.
The solid explodes dangerously with magnesium powder and a
drop of water. Accidents have caused many injuries and a very
careful risk assessment is required before attempting this.

ENVIRONMENTAL HAZARD

Silver nitrate DANGER: causes severe eye damage; irritating to skin.
Dilute solutions (if less than 0.3 mol/ It may produce black stains on the skin, which, however, wear
dm? but 0.18 mol/dm? or more) off in a few days.

CORROSIVE
Silver nitrate WARNING: irritating to eyes and skin.
Very dilute solutions (if less than 0.18 Very dilute solutions are adequate for most school work when
mol/dm?3 but 0.06 mol/dm? or more). testing for halides in solution.

IRRITANT

Silver nitrate
Extremely dilute solutions LOW HAZARD

(if less than 0.06 mol/dm3)

Silver nitrate (ammoniacal)
ie, in ammonia solution

It is used for aldehyde tests and should be prepared only on a
test-tube scale, when needed, and discarded into plenty of

(Tollen’s Reagent) water within %2 hour, otherwise explosives may form. Failure to
EXPLOSIVE IRRITANT | o this has caused accidents.

Silver oxide It is used in some batteries, eg, button cells for watches and

Solid LOW HAZARD calculators.

Typical control measures to reduce risk

* Use the lowest possible concentration; wear eye protection.
* Avoid keeping solutions of silver compounds and ammonia for more than a few minutes.
* Avoid handling solid silver nitrate.

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?
e.g. Silver nitrate accidentally coming into contact with the skin.

How serious would it be if something did go wrong?

e.g. Are there hazardous reaction products, eg, from solutions of silver compounds with ammonia?

How can the risk(s) be controlled for this activity?

e.g. can it be done safely? Does the procedure need to be altered? Should goggles or safety spectacles be worn?

Emergency action

* In the eye

* Swallowed

¢ Spilt on the skin
or clothing

Spilt on floor, bench, etc.

Flood the eye with gently-running tap water for at least 10 minutes. Consult a medic.

Do no more than wash out the mouth with water. Do not induce vomiting. Consult a medic.
Remove contaminated clothing and rinse it. Wash off the skin with plenty of water. If the
silver nitrate produces more than small burns, consult a medic.

Wear eye protection and gloves. Scoop up the solid. Rinse the area with water and wipe up,

rinsing repeatedly. Rinse the mop or cloth thoroughly.
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Examiner

[
Complete the risk assessment. [10] o

Stage 1 - Testing for sodium and lead

Control Measure

Risk

Hazard
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Stage 2 — Testing for chloride

Control Measure

Risk

Hazard

END OF PAPER

Examiner
only

10
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(1) -

Task A: Analysis

[{a) When Ceres was discovered in 1801, it was onginally classified as an asleroid.

|Figure 1 - Ceres

Use Table 1 in the Resource Folder to answer the following question

(I) Suggest one reason why Ceres was originally classified as an asteroid

because i1's distance {£rom 4he b TR o T Y T a

i1's gear c(ength retatve to ecariin (ecirth HEArs)

IS Simivar (i numMPBErS ) to other Full puranars Lu«e Mats
(i) Suggest one reason why Ceres is now classified as a dwarf planet, and not a full
planal.

The mass fetativé of ceres = 00 =moy LU

and theiefgre does not have encugh mass so Thatl

'S gravivy has ‘ceared’ o path en 1t

ciblt  cuownNe  the sun

l
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and add a sultable line. One has been plotted for you.
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(b) (i) Faorthe five dwarf planets in Table 1, plot a graph of “Year length relative to Earth
(Earth years) against 'Distance from the Sun relative to Earth (AU)' on the grid below
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|Examinar

(i) Describe the pattern shown in the graph. )
Tne  graph &howus 4Gt S 4hne c.Stanhce from

e Sun reallive o earth ( ALY increqses 1he

Jear (engih cewative 10 carth (earth 3eu-.s) QLSO INnCrenses

N every cwarf puanet Shawn «n Yhe graph

(c) The copy of Table 2 below shows the data taken by the Celtic Astro astronomers about the
Galilean satellites of Jupiter.

Table 2
Galilean Mags | Dolative Measurement of the orbital period (in Earth days)
. distance
satellite of | relative to Foriee ‘
Jupiter | the Moon | "o | Andy Catin | Dafydd | Mean
lo 1.3 1.00 1.72 133 1.93 184 1.83
Europa 0.67 1.59 364 3.08 3.59 352 3.58
Ganymede 21 254 713 6.72 719 7.34 7.22
Callisto 1.5 446 16.71 16.18 16.73 16.589 16.68

{i) Bryn did not have a full set of observations and misread his measurements causing a
constant error in each of his values.
Name this type of error

mis - calculaatvon

| 83-1-7T =D V3

(i) Calculate the value of this error.

03, (T2 VABAIBAFNEDD . o

4

Catrin finds that there is a mathemalical relationship between the orbital period in Earth
days (T) of a Galilean satellite and Its relative distance (d) from Jupiter. She states that:

| Q3 193 =3 7 - 2
3 s g g e=ARAT By g Bk %188

Themisto is a Galilean satellite with an orbital period of 130 days.
Use the equation above lo calculate the relative distance of Themisto from Jupiter.

20323 T2 =119

(il

Relative distance of Themisto from Jupiter = R i r—
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(d) Dafydd thinks that as the mass of the satellite increases, so does its distance from Jupiter. Use

Graph 1 in the Resource Folder to explain whether you agree with Dafydd.
SNnows

s o uqaﬂgl‘ee as the giapn ,;!.,hc\,t 1he FirST Threé  resdits

| ore krde becausy the distQnce acreases as 1the |
|
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(fourtn) reswit Is plorted it Shows that 1he ™M OSS

decredsls but The ocsrance ONHNUES ro iNCrcasSe -
[ ]
4

|
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Task B: Evaluation (5]

Evaluate the method used to observe the Galilean salellites of Jupiter.

» Comment on the sultabllity of the method.

= Suggesl! a reason why it is difficult to gel a complete month's worth of observations
living in Wales.

* Suggest a reason why sometimes it is only possible to see two or three of the Galilean
satellites of Jupiter from Earth.

= Suggest one improvement to this method that does not involve repeating the
measurements,

+ Comment on the reproduciblility of Celtic Astro’s astronomers’ measurements of the
orbital periods of the Galilean satellites.

Irmad mefhod iS5 Switokie for this ¢ xpenment/
reserch as f (A's done corfectty IvT can give
fortly  acturate 1esULrs, howeverl (v wolk neved
pe petfec) as +he app used gilves o approxmate
posirion and nol a gua.ramead poaitiorn arso (f
tREYE I ot misrakKe unen m{_cumﬂhg 1he
4me pericd «n days oy euch Satelll’c 10

retarn. Y0 11's orignal pesition  then they CovALD
e nvaud rasuity. As ane weathers change s
constant 1 can be nhardel 0 record atcurgle
resuirs: 70 gr,*r certer caccurare resuls They
couwld G4se o mMmoie  plecia@ QPP for e plaancrs
Locaticon: ThHe rapmduumurg ug this reseqrin s
Lmited as Ahe resullis nowe to be recwrded every-
day without miSSINg  a Single day , «and 1ne
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TE simibnes
anly

They Could buotk €ach.  END OF PAPER cther from hh’ng roo (u‘:sr.‘-m

they coul@ be CleQl 0 see because they'te net 100 ciose.
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(d) Dafydd thinks that as the mass of the salellite increases, so does its distance from Jupiter. Use
Graph 1 in the Resource Folder lo explain whether you agree with Dafydd,

T disagiee with Japydd because it SHas 10
INCIeQse than dio ps th&n SKarns 1o jndrease again
5Q if Just doesr L increase 1+ decreases as well.
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Evaluate the method used lo observe the Galilean salellites of Jupiter.

«  Comment on the sultability of the method.

+ Suggest a reason why It is difficult to get a complete month's worth of abservations
living in Wales.

» Suggest a reason why sometimes it is only possible to see two or three of the Galilean
satellites of Jupiter from Earth.

+ Suggest one improvement to this method that does not Involve repeating the
measurements,

« Comment on the reproducibility of Celtic Astro's astronomers' measurements of the
orbital periods of the Galilean satellites.

The methad 1S sundbie and 1 we were 10 Folow
His meinod we wauid be anie 10 collect some
caca Ubout the ganien ScHeli+ess

Qne fedsan Wy somehmes 1t 1% onlYy possipie
10 See fWO Or thiee Q) the gahlean satelts o)

JUPI e IO €Qrth (S because 115 cloudy and

e dont dlways have dcedr sky in The day
or acvmgnt.

one redson why il Might be difficutt 10 get
compiete Months WOarth Of Ohsenations
buIng 1n WAes 1s becduse Waies Cloesn Chave

SO 1t wowd make (L harder 10 Obseive (¢ we .
ony. have diy days djewsHmes a month.

ONe_ impravement 0 His methad that does not
INLOLVE 1N repediting tne Measuynwent 15 bener
n AStIoNemMiCA|. hinocuiars -

END OF PAPER

Task B: Evaluation {5]

the iest o weathers its masily cloudy ,favning

i

@ WIEC CBAC Lia A BUDD-18)

Exgminer
only





7

Question
numbear

Additional page, if required.
Write the question number(s) in the left-hand margin.

Tanink fhdt1f You repeated tne ceihc
ASHQ S USTTONOME IS medsiewviet, Of the
crowral periods of tne galjiean satelhies
you wowdn  get the same resuills due 10
the saiellites MQuing around jupiier
c_alusmg Chperent 1esuits mauing new
Awa.

Examinar
only

07

©WIEC CaAC L (Rl ELINN-AR)























Activity 2 Task A: Analysis
Generic Mark Scheme

Level 1

Level 2

Level 3

Analysis of Data

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

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

The candidate gives a simple statement of
findings.

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

1-3

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

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

The candidate gives detailed conclusions
largely consistent with the evidence.

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

4-7

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

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

The candidate makes detailed conclusions
consistent with the evidence.

They identify and explain all the patterns within
the data.

The work is logically argued and is well
structured.

8-10

Total Available Marks: 10

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

Indicative content

1. Identifies the independent variable (release 5. Produces a diagram (main equipment 8. Uses appropriate scientific language
distance of marble up the ramp/height of marble must be shown and labelled — (distance/repeat)
/ release point) ramp/block/marble/ruler)

2. ldentifies the dependent variable (distance 6. Produces a method (must include 9. Uses accurate spelling (1 mistake
moved by the foam block) changing IV and measuring DV) allowed) Only technical words

3. Identifies 1 controlled variable (block/block 7. Produces a method that would work 10. Uses capital letters and full stops
material/block dimensions/ block starting (must inc. repeats / correct range) consistently (1 mistake allowed)
point/ramp angle/ release without pushing
/surface/marble/same method of measuring)
NOT: general ‘'same apparatus’

4. ldentifies 2 or more controlled variables (as
above — any 2)
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Activity 2 — Task A — Analysis
Marking Guidance — Expected responses — please refer to generic marking scheme; candidates may give other acceptable (correct)
answers that fulfil the criteria. The responses below are for guidance only.
(@) 0] It lies within the Asteroid Belt / between Mars and Jupiter (1)
(i) Ceres does not have enough mass (for its gravity to clear all the surrounding space on its orbit around the Sun.) (1)
Allow: Ceres only has a mass (relative to moon) of 0.00015
Do not accept: smaller than Moon/ it has a low/small mass
(b) 0] Correct labels must have units (1); 3 or 4 correctly plotted points + < 1 small square (1); best fit line (curve) (1)
(i) As distance from the Sun increases, so the Year length increases at an increasing rate OWTTE (1)
(© 0] Systematic error (1)
(i) 0.5 (1) (Earth days) ignore any ref to +
(iii) 17.55 accept 17.6 or 18 (1) Do not accept 17.5
Accept V5403
(d) No, do not agree. There is no pattern between these two variables. (owtte) (Need both statements) (1)
Level 3 — Candidates address all the points in the generic mark scheme in detail.
Level 2 — Candidates address all the points in the generic mark scheme.
Level 1 — Candidates briefly address some of the points in the generic mark scheme.

© WJEC CBAC Ltd.






Activity 2 Task B: Evaluation

Generic Mark Scheme

Level 1

Level 2

Level 3

Evaluating

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

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

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

2-3

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

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

4-5

Total Available Marks: 5

Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1.
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Activity 2 — Task B: Evaluation

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

Method is suitable with reason

Suggested reason such as weather.

Suggested reason such as sometimes the moons are on the other side of Jupiter, which obscures them.

Suggested improvement such as record the measurements over a longer period of time / get more people to do the measurements / use
bigger binoculars, telescopes / do the observations somewhere where the weather is better.

Comment on reproducibility (good — values within 0.1 of the means) with the exception of Bryn.

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

Indicative content

1. Comment on the suitability and why it is 3. Suggested reason such as | 4. Suggested improvement such as record the
suitable. (e.g. allows us to observe movement sometimes the moons are measurements over a longer period of time / get more
of moons/allows us to get results — allow on the other side of Jupiter, people to do the measurements / use bigger
anything sensible) which obscures them OR binoculars, telescopes / better binoculars / do the
Need judgement and reason can eclipse each other observations somewhere where the weather is better /
owtte do it in the summer
Not: the weather/far away
2. Suggested reason such as weather (owtte). 5. Comment on reproducibility (good — values within 0.1
of the means / values similar) with the exception of
Bryn.

Accept: Good because three out of four are {close to
the mean/similar} / all except one are close to mean
Not converse argument

© WJEC CBAC Ltd. 7





Skill Area AO1 AO2 AO3 Maths Prac
Activity 1: Planning 5 5 10
Activity 2: Analysis 9 1 4 10
Activity 2: Evaluation 5 5
Activity 3: Risk Assessment 10 10
Total 15 14 6 4 60

3445UD0-1 WJEC GCSE Applied Science (DA) — Unit 4 HT MS S22/DM
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Sticky Note

Analysis:

The candidate was able to correctly label the graph axis and analyse data from graph 1 in the resource folder. However, the plotting on the graph was incorrect and the candidate was not able to identify or name a systematic error.

This placed the candidate in the bottom band, 3 marks were awarded.








Sticky Note

Evaluation:

The candidate was able to make a valid comment on the suitability of the method as well as suggesting a reasonable improvement. However, the comment on the reproducibility should have noted good reproducibility when Bryn's incorrect data was removed.

3 marks were awarded
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Sticky Note

Analysis:

The candidate was able to correctly label the graph axis and analyse data from graph 1 in the resource folder. However, the plotting on the graph was incorrect.
The candidate was not able to identify a systematic error; however, was unable to name a systematic error.

This placed the candidate in the middle band, 5 marks were awarded.













Sticky Note

Evaluation:

The candidate was able to make a valid comment on the suitability of the method as well as suggesting a reasonable improvement. However, there was no valid comment on the reproducibility of the groups data.

3 marks were awarded
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Task A: Analysis [10]
(@) When Ceres was discovered in 1801, it was originally classified as an asteroid.

Figure 1 — Ceres

Use Table 1 in the Resource Folder to answer the following question.

(i) Suggest one reason why Ceres was originally classified as an asteroid.

(i) Suggest one reason why Ceres is now classified as a dwarf planet, and not a full
planet.

02
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(b) (i) Forthe five dwarf planets in Table 1, plot a graph of ‘Year length relative to Earth
(Earth years)’ against ‘Distance from the Sun relative to Earth (AU)’ on the grid below
and add a suitable line. One has been plotted for you.
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Examiner
|
(i) Describe the pattern shown in the graph. o

(c) The copy of Table 2 below shows the data taken by the Celtic Astro astronomers about the

Galilean satellites of Jupiter.

Table 2
Galilean Mass dR‘e:ative Measurement of the orbital period (in Earth days)
satellite of | relative to I?rsrr:qce
Jupiter the Moon Jupiter Andy Bryn Catrin Dafydd Mean
lo 1.3 1.00 1.72 1.33 1.93 1.84 1.83
Europa 0.67 1.59 3.64 3.08 3.59 3.52 3.58
Ganymede 21 2.54 713 6.72 719 7.34 7.22
Callisto 1.5 4.46 16.71 16.18 16.73 16.59 16.68

(i) Bryn did not have a full set of observations and misread his measurements causing a
constant error in each of his values.
Name this type of error.

(iii)  Catrin finds that there is a mathematical relationship between the orbital period in Earth
days (T) of a Galilean satellite and its relative distance (d) from Jupiter. She states that:

d*=032xT?

Themisto is a Galilean satellite with an orbital period of 130 days.
Use the equation above to calculate the relative distance of Themisto from Jupiter.

Relative distance of Themisto from Jupiter = ...,

04

© WJEC CBAC Ltd. (3445UD0-1B)





Examiner
|
(d) Dafydd thinks that as the mass of the satellite increases, so does its distance from Jupiter. Use o

Graph 1 in the Resource Folder to explain whether you agree with Dafydd.

05
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Task B: Evaluation [5]

Evaluate the method used to observe the Galilean satellites of Jupiter.

*  Comment on the suitability of the method.

* Suggest a reason why it is difficult to get a complete month’s worth of observations
living in Wales.

e Suggest a reason why sometimes it is only possible to see two or three of the Galilean
satellites of Jupiter from Earth.

* Suggest one improvement to this method that does not involve repeating the
measurements.

e Comment on the reproducibility of Celtic Astro’s astronomers’ measurements of the
orbital periods of the Galilean satellites.

END OF PAPER
06
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Introduction

Celtic Astro is an amateur astronomy group based in Mid Wales that makes observations of
planets, dwarf planets and the Galilean satellites of Jupiter.

The International Astronomical Union classifies a planet as a celestial object that:

1.
2.
3.

orbits the Sun

has enough mass to make it roughly spherical
has enough mass so that its gravity has ‘cleared’ a path on its orbit around the Sun.

Point 3 is the reason why Pluto was downgraded to a dwarf planet in 2006. Careful observations by
many astronomy groups have discovered that Pluto is just one of many dwarf planet-sized objects
in the region of the Solar System beyond the orbit of the outermost planet, Neptune, in a region

called the Kuiper Belt. Some dwarf planet-sized objects are also found inside the orbit of Neptune.

Table 1 — Data on the planets, the Moon and five dwarf planets (Ceres, Pluto, Haumea,
Makemake and Eris)

Object I\{Iass relative Dista_nce from the Sun | Year length relative to
o the Earth relative to Earth (AU) Earth (Earth years)
Mercury 0.055 0.39 0.24
Venus 0.82 0.72 0.62
Earth 1.00 1.00 1.00
The Moon 0.012 1.00 N/A
Mars 0.11 1.52 1.88
Ceres 0.00015 277 4.60
Jupiter 320 5.20 11.86
Saturn 95 9.54 29.46
Uranus 15 19.22 84.01
Neptune 17 30.06 164.8
Pluto 0.0022 39.48 248.09
Haumea 0.00066 43.31 283.28
Makemake 0.00074 45.79 309.92
Eris 0.0028 67.67 557.03

© WJEC CBAC Ltd.
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Observing dwarf planets is very difficult, even with very large telescopes, and so Celtic Astro
restricts its observations to Ceres and Pluto.

Another of the Celtic Astro projects is making detailed observations of the orbital periods of the
four largest satellites of Jupiter: lo; Callisto; Europa and Ganymede, first discovered by Galileo
Galilei in 1610, and called the Galilean satellites.

Four astronomers in the Celtic Astro group make independent observations of each of the four
Galilean satellites over the course of one month. Their measurements are shown in Table 2 below,
together with the mass of each satellite and its distance from Jupiter.

Table 2 — Data on the four Galilean satellites of Jupiter

Galilean Mass Relative Measurement of the orbital period (in Earth days)
satellite of | relative to distance
Jupiter the Moon | from Jupiter Andy Bryn Catrin Dafydd
lo 1.3 1.00 1.72 1.33 1.93 1.84
Europa 0.67 1.59 3.64 3.08 3.59 3.52
Ganymede 21 2.54 713 6.72 719 7.34
Callisto 1.5 4.46 16.71 16.18 16.73 16.59 §

03
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Celtic Astro has a standard method for measuring the periods of the Galilean satellites that is
issued to members of its group. This method is shown below.

Method for observing the Galilean satellites

1. Attach a pair of astronomical binoculars to a tripod as shown in Figure 1.

Figure 1 — Astronomical binoculars

2. Use an astronomical sky map app to locate the approximate position of Jupiter.

3. Observe the satellites of Jupiter and record their positions using the observation
recording template shown in Figure 2 below.

Figure 2 — Recording template for observations of the Galilean satellites

4. Repeat this observation every evening for one month.

© WJEC CBAC Ltd. (3445UD0-1C)





An example observation is shown in Figure 3.

Figure 3 — Example observation of the four Galilean satellites of Jupiter

Key

J : Jupiter

C I:lo

E : Europa

G G : Ganymede
¢ C : Callisto

*r

5. Use your observations to determine the time period in days for each satellite to return to
its original position.
6. Email your values to the Celtic Astro database.
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A graph of the mass of each satellite relative to the Moon against its relative distance from Jupiter
is shown in Graph 1.

Graph 1
2.5

2.0

1.5

1.0

Mass relative to the Moon

0.5

0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Relative distance from Jupiter (lo = 1)

© WJEC CBAC Ltd. (3445UD0-1C)










Cenire Candidate
Surname Number Number
First name(s) 0
mg CCsE
Lujec IIHIIIlﬂﬂgﬂmﬁ!Ellﬂllll

cbQAC [ Tuespay, 4 JANUARY - FRIDAY, 18 F
APPLIED SCIENCE (Double Award)
TASK BASED ASSESSMENT — UNIT 4 (3445UD0)
ACTIVITY 3
HIGHER TIER

1 hour

For Examiner's use only

Maximum Mark
Skill Area Mark Awarded

Risk
Assessment 10

Total 10

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen or correction fluld,

Write your name, centre number and candidate number in the spaces at the top of this pags.
Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES
Assessment will take into account the quality of your writing.

AU RRTRAARMORLCRLY VDR

3445 Dn1 & WIEC CRAC LM PO (BT 3445UD0-10)































s
ET
mﬂ
=)
—_—
BTN
Side WA Ty dDpaue)
PIDAD o4 farofE pun
ﬂhua.m.mﬂ.m wﬁ*.u..*aﬂ...\ﬂqhﬂh.uudn- ST 2A1439 N:T [ *]
DB DU FBUITa URSUMa RENYIRA Twrof WITO P dARS
Mt oY O TENU 0 B3N PINOI pum Ou £4T JIUATA uDsUNG DUL
PRI ade 1 DR
ﬂ 1] MG Dyl 4T ID0DWLOD
2 Taronf 3wn SOUDY Y Ling casnmd puw
b ol 0y uoiidaload 1O3m sbum 2us 30 weDIUI)
.m.,“ i . N9issod D poAY MO x4 | o130 J...ﬂ..-ﬂdﬂhﬂ.ni
m m DWINI0A 1SIMOWE 24ysk 20| puv ImcPnol Paubiv €4 pALVILLUIADIUOD
m B | swriphros ISOVDWS UE RN L vermorweaw mabh po
@ k gar § 2¢n dowop gha 2191570d puw
@ & Srostm 6 RId40E sn | UMY PMOY Urs pDawnAlY
wnm e pivoadno fv UaeIP o PODY DIVOD
» B 4 :
m M awn) v Buwien Aa 210N A4FUd  IvwDLr DU
F lcawnd auyr Buiurmoig proawy amsonad Ayubiv s 2o oIud wabouiehk
| \
2~
m. o aINSE3N |oju0D) P piezeH
o m
O @

Turn over.

[MA5UDD-10)

B WJEC CBAC Lid

o7





E S

anly

o

Stage 2 - Testing for chloride

S2a0nb
pUTILSISA poauy) Ryiayvos ‘UG o1r o> RoB 13 immm
MDD IS S14+ PIOAW O s0U Ut yoro+r rof ,r \Fiom o
ainseapy josjuon ysiy pilezeH

END OF PAPER

[2A4SUID -0

@ WIEC CBAC Lig

08










Centre Candidate
Sumame Number Number
First name(s) 0
“ GCSE
O OB
wjec g

APPLIED SCIENCE (Double Award)

TASK BASED ASSESSMENT - UNIT 4 (3445UD0)

ACTIVITY 3
HIGHER TIER

1 hour

For Examiner's use only

Maximum Mark
Skill Area | “york | Awarded
Risk 10
Assessment
Total 10

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen or correction fluid,
Write your name, centre number and candidate number in the spaces al the top of this page.

Answer all questions.
Write your answers in the spaces provided in this booklel.

INFORMATION FOR CANDIDATES
Assessment will take into account the quality of your writing.

JAN223445UD01D01

e W.JEL CRal L

PSR- 31N )











Instructions

Stage 1: Testing for sodium and lead

A: Test for sodium

m @ N

Test for lead

solution.

solution,

Stage 2: Testing for chloride

2. Add a few drops of silver nitrate solution,

The chemical tests that can be performed to identify these powdered compounds are:

Dip the probe into the unknown powder, then put it into 2 hot Bunsen burner flame.
If sodium Is present the flame is orange-yellow.

1. Dissolve one spatula of the powder in 1cm? of hot water in a test tube,

1. Dissolve one spatula of the powder in 1¢m® of hot water in a test tube.

3. Il chioride is present a white precipitate appears.

1. Clean a flame test probe by dipping the loop in concentrated hydrochloric acid on a watch
glass, followed by a hot Bunsen burner flame.

2. Add 2cm’ of sodium hydroxide solution, followed by a further 3cm® of sodium hydroxide

3. If lead is present a white precipitate forms which disappears In excess sodium hydroxide
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Activity 3: Managing Safety

Generic Mark Scheme

Level 1

Level 2

Level 3

Managing Safety

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

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

1-3

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

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

4-7

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

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

8-10

Total Available Marks: 10

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

© WJEC CBAC Ltd.






Activity 3 Risk Assessment

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

Stage 1.

Stage 1. Hazard

Risk (must include injury and action— allow
handling as action)
Allow reference to a step in the method for action

Control Measure (Must be linked to Risk)

The Bunsen burner flame is hot
AND

(Naked flame) could {burn skin / hair / clothes}
whilst flaming the powder.
AND (1)

only hold cold end of flame probe / tie back
hair / tuck in loose clothes e.g. ties. / move by
base

Neutral: wear heat proof gloves

(0.2 mol/dm?3) sodium hydroxide (1)
solution is an irritant

Solution could irritate the eyes or the skin when
pipetting/pouring the solution into the test tube (1)

Wear goggles / wash off skin immediately with
(cold running water) (1)

(7 mol/dm?) hydrochloric acid is
corrosive / irritant (1)

Could cause a chemical burn on the skin, eyes
OR fumes could damage lungs during
preparation of the flame probe or pouring (1)

Use smallest possible quantity/wear
goggles/wear (protective) gloves/perform
experiment in a fume cupboard/wash burn
with water (1)

Stage 2:

Hazard

Risk

Control Measure

(0.1 mol/dm?) silver nitrate solution is an
irritant (1)

OR

Solution may irritate, harm the eyes or a cut when
pipetting/pouring the solution into the test tube (1)

Allow ecf: if corrosive stated for hazard — allow
severe eye damage/stains to skin
OR

Wear goggles / wash off skin immediately
(with cold running water) (1)

OR

Water is hot (1)

Scalds to skin whilst dissolving silver nitrate /
pouring (1)

Wear heat proof gloves / use tongs / use test
tube rack OWTTE (1)

Level 3 — Candidates address all the above points
Level 2 — Candidates address some hazards and risks and identify corresponding control measures
Level 1 — Candidates address some hazards / risks and may identify corresponding control measures
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Skill Area AO1 AO2 AO3 Maths Prac
Activity 1: Planning 5 5 10
Activity 2: Analysis 9 1 4 10
Activity 2: Evaluation 5 5
Activity 3: Risk Assessment 10 10
Total 15 14 6 4 60

3445UD0-1 WJEC GCSE Applied Science (DA) — Unit 4 HT MS S22/DM
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Sticky Note

The candidate failed to identify the nature of the hazards in stage 1, i.e concentrated hydrochloric acid is corrosive.
The candidate also failed to state the action that creates the risk.
However, some of the control measures are correct.

This is a lower band response. 
3 marks were awarded.
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Activity 1 Task A: Planning

Generic Mark Scheme

Level 1

Level 2

Level 3

Planning

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

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

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

The candidate independently devises a
method to solve a practical problem which,
with some changes or elaboration, could
be followed by another person. Most
variables are controlled

There is a line of reasoning which is
partially coherent, largely relevant,
supported by some evidence and with
some structure. The candidate uses
mainly appropriate scientific terminology
and some accurate spelling, punctuation
and grammar.

The candidate identifies the equipment
needed for the task.
4-7

The candidate independently devises a
method to solve a practical problem, which
would enable the investigation to be
carried out successfully by another
person. All variables are controlled.

There is a sustained line of reasoning
which is coherent, relevant, substantiated
and logically structured. The candidate
uses appropriate scientific terminology and
accurate spelling, punctuation and
grammar.

The candidate identifies the equipment
needed for the task, without the inclusion
of unnecessary apparatus.

8-10

Total Available Marks: 10

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

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

Independent variable = release distance of marble up the ramp
Dependent variable = distance moved by foam block

Controlled variables = same material block / same angle of ramp / same surfaces / same dimensions of block / same marble / any other
correct

A suitable diagram

Method (exemplification)

Step 1: Set-up apparatus as shown in the diagram.

Step 2: Place the marble at a release distance of 5 cm up the ramp.

Step 3: Release the marble and measure and record the distance moved by the foam block
Step 4: Repeat Step 3 twice more.

Step 5: Repeat Steps 2 to 4 for release distances of 10, 15, 20 and 25 cm.

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

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

Level 1 — Candidate produces brief method that will allow some relevant data to be collected; may not address the control variables; basic
line of reasoning, not coherent, largely irrelevant with very little structure; limited scientific terminology and inaccurate spelling, punctuation
and grammar; some equipment needed for the task identified, may need guidance.
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Skill Area AO1 AO2 AO3 Maths Prac
Activity 1: Planning 5 5 10
Activity 2: Analysis 9 1 4 10
Activity 2: Evaluation 5 5
Activity 3: Risk Assessment 10 10
Total 15 14 6 4 60
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Sticky Note

The candidate has correctly identified the changing of release height as the independent variable (variable to change / investigate).

The candidate has also correctly identified measuring the distance moved by the block as the dependent variable (what must be measured).

The candidate has correctly identified at least 2 variables to control (same angle of the slope / use the same foam block).

The candidate has produced a fully labeled diagram showing the main equipment.









Sticky Note

Correct identification of all variables and writing a systematic method that would work takes this candidate into the top band. The spelling and correct use of grammer has allowed the candidate to communicate effectively, so 10 marks were awarded.
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Sticky Note

The candidate has correctly identified the changing of release height as the independent variable (variable to change / investigate).

The candidate has also correctly identified measuring the distance moved by the block as the dependent variable (what must be measured).

The candidate has correctly identified at least 2 variables to control (same angle of the slope / use the same foam block).

The candidate has produced a fully labeled diagram showing the main equipment.




Sticky Note

Correct identification of all variables and writing a systematic method that would work takes this candidate into the top band. However, there are several spelling and grammer errors, which leaves the candidates work at the bottom of the band, 8 marks were awarded.
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Background

Welsh Roads Ltd is a company that models crash safety systems for cars. During a crash, the
stored kinetic energy of the moving car is transferred into stored thermal (heat) energy by friction
between the car and the crash surfaces.

One of the simple models that they use involves rolling a marble down a ramp and crashing it into
a foam block. The marble acts as the car and the foam block acts as another car, a wall, or another
obstacle.

e Two 30cm rulers, attached to the ramp with Blu Tack, can be used to act as runners for
the marble to roll down the ramp.

* The foam block is on the bench 2cm away from the bottom of the ramp.

* Two 1 metre rulers, attached to the bench with Blu Tack, can be used as runners for the
foam block as it slides freely across the bench.

Planning [10]

Plan a method that will allow you to investigate how the distance moved by the foam block depends
on how far the marble is up the ramp (the release distance). The ramp should be set at an angle of
about 30°.

You should change the release distance of the marble from 5¢cm to 25¢cm in 5cm intervals. You
should repeat each marble run three times.

02
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What equipment/materials will be available to you?

2 X 30cm rulers

2 X 1 metre rulers
Blu Tack

1 X 20mm marble

1 X foam block

1 X ramp

1 X protractor

1 X stand and clamp

The equipment should be set up as shown below:

03
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Write your plan in the space below, making sure that you identify all the possible variables. Include
a labelled diagram of your experiment.

Space for labelled diagram.
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