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All Candidates' performance across questions

Questlon Title Mean Max Mark Attempt %
labc 90 8.3 3.5 19 43.5 100
1d 86 0.9 1.2 6 14.5 95.6
2 90 6.2 3 16 38.8 100
3 89 3.8 2.2 12 31.6 98.9
4 89 2.7 2.2 12 22.7 98.9
5 88 1.7 2 10 16.9 97.8
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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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Section A
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.

(a) Use the information in Table 1 to answer the following questions.

(i) Europa is an asteroid. Estimate its temperature and orbital period. [2]
Temperature = ... el 5= N °C
Orbital period = ... 5250 S days

(i) Pluto is no longer classed as a planet. State one reason why. [1]

GroNy by

(i)  Plot the points on the grid below to show how the orbital velocity of the five planets
Mercury, Venus, Earth, Mars and Jupiter depends on distance from the Sun. Draw

a suitable line. B [4]
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Examiner
[
(iv)  Orbital velocity is not proportional to the distance from the Sun. -
Explain how your graph shows this to be true. [2]
\ 3 /1
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(b) Use your knowledge and the information on pages 4 and 5 to answer the following
questions.
(i) Explain why sunspots appear darker than the surrounding area of the Sun. [2]
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(i) State two ways in which human activities may be affected by solar flares. - [2]
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(iii)  Explain why the effect of solar flares on the Earth is not the same for each sunspot g
cycle. [2] §g |
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(c) Use the information in Diagram 1 to describe the differences between Aristotle’s model
of the Solar System and the 2006 model. [4]
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(d) Use the information in Diagram 3 to answer the following questions.

(i) Explain what you can deduce about the motion of the three galaxies. [3]
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QXKLL 0F.....cnsarohen. . Linta.. The. . VELY..... el FAOT.

v xy VL AR o ' o\ beeauyp
A0 COAS.. Qg ...... :;SE;:&;() ....... (’\/\ﬁf\/\fi:ﬂ ............ 0\/\13 ....... @'.f._.\f\.xi‘f.\.......ﬁé@mgx.\’]..\ S
Sk noa . B0e . greate St OCOTSNUEE s s

(i) Explain what you can deduce about the chemical composition of the three galaxies.

[3]
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Section A

Answer all questions in the spaces provided.

Use the information in the separate Resource Folder to answer the following questions.

1. (a) Use the information in Table 1 to answer the following questions.

(i)
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Europa is an asteroid. Estimate its temperature and orbital period. 2]

Temperature = .. 7N e,

Orbital period =

Pluto is no longer classed as a planet. State one reason why. [1]
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Plot the points on the grid below to show how the orbital velocity of the five planets
Mercury, Venus, Earth, Mars and Jupiter depends on distance from the Sun. Draw
a suitable line. 4]
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(iv)  Orbital velocity is not proportional to the distance from the Sun.
Explain how your graph shows this to be true.

[2]
ke ANEYA Nt S Wy QTAPN......

o

(b) Use your knowledge and the information on pages 4 and 5 to answer the following

questions.
(i) Explain why sunspots appear darker than the surrounding area of the Sun. [2]
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(i) State two ways in which human activities may be affected by solar flares. [2]
' o101

Y Gy

(iif)  Explain why the effect of solar flares on the Earth is not the same for each sunspot
cycle. X [2]

(c) Use the information in Diagram 1 to describe the differences between Aristotle’s model
of the Solar System and the 2006 model. . [4]
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Section A
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.

(a) Use the information in Table 1 to answer the following questions.

(i) Europa is an asteroid. Estimate its temperature and orbital period. [2]
Temperature = .2 Qe °C
Orbital period = ... % e days

(i) Pluto is no longer classed as a planet. State one reason why.

Recause.. . duerk. . OlL. . OShar.... CANEIS.... T2 SAHL L. S B S
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(i)  Plot the points on the grid below to shbw how the orbital velocity of the five planets
Mercury, Venus, Earth, Mars and Jupiter depends on distance from the Sun. Draw
a suitable line.

Orbital
Velocity
(km/s)

Distance from Sun (AU)
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(iv)  Orbital velocity is not proportional to the distance from the Sun.
Explain how your graph shows this to be true. [2]
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(b) Use your knowledge and the information on pages 4 and 5 to answer the following

questions.

(i) Explain why sunspots appear darker than the surrounding area of the Sun. [2]
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(i) State two ways in which human activities may be affected by solar flares. [2]
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(i) Explain why the effect of solar flares on the Earth is not the same for each sunspot
cycle. ' [2]
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(c) Use the information in Diagram 1 to describe the differences between Aristotle’s model
of the Solar System and the 2006 model. [4]
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

© 0

@

Temperature = within range of -109 to -66(1)
orbital time = within range 688 to 4330 (1)

2

2

(ii)

{Mass / diameter} smaller than the moon / smallest mass / smallest
diameter

accept 'smallest size'

do not accept 'it is small/smaller'

(iil)

Scales: x-axis in intervals of 1/ 2 cm and y-axis in intervals of 10 / 2 cm (1)
5 plots correct * less that one square tolerance (2)

4 plots correct + less that one square tolerance (1)

3 or fewer plots correct + less that one square tolerance (0)

smooth curve (1)

ignore extrapolation

Do not accept thick/sketchy/wispy lines

Do not award marks if incorrect variables are plotted or planets in incorrect
order or bar chart

If x-axis is labelled 'planets' do not award scale mark

Moon plotted = neutral

(iv)

Orbital velocity decreases with distance / this graph curves downwards(1)
(To be proportional) line must be a straight, upward and through origin (1)
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d | @ (Sunspots) are cooler (1)
EL) + Any 1 x (1) from:
bT so do not emit as much light (1) 1 2
OR
(. magnetic field) blocks hot gases reaching the surface (1)
(i) Electricity supply could be affected/power cut (1)
2
TV / radio / mobile phone/satellite/communications affected (1)
(iif) Number of sunspots (in each cycle) is different (1) 2 2
and flares are linked with sunspots (1)
(e) Statements about one model implies the other model is different:
T Any 4 x (1) from:
© Aristotle: (converse for 2006 model)
e Earth at the centre of the Solar System / geocentric(1) 4 4
Sun and planets orbit the Earth (1)
Only one moon (1)
Less planets (Absence of Uranus / Neptune / Plutoids) (1)
Absence of asteroid belt (1)
(d) ® Lines are red-shifted (1)
HT All galaxies moving away (from the Earth)(1)
The more distant the galaxy the faster it moves (1)
(i) {Same / similar} pattern of lines(1)
So {same / similar} chemical composition(1)
As each set of lines corresponds to an element (1)
Question 6/1 total 11 11 25

© WJEC CBAC Ltd.











2

Section A
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.

1. (@) Use the information in Table 1 to answer the following questions.

(i) Europa is an asteroid. Estimate its temperature and orbital perigd. [2]
Temperature = ... e S W °C @
Orbital period = ..s. O days

(i)  Pluto is no longer classed as a planet. State one reason why.
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(i)  Plot the points on the grid below to show how the orbital velocity of the five planets
Mercury, Venus, Earth, Mars and Jupiter depends@ from the Sun. Draw

a suitable line. S [4]
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Sticky Note

Both answers within the acceptable range. (2)



Sticky Note

Scales, plots within tolerance and curve all OK (4). 



Sticky Note

Pluto does have gravity (0).
Check table 1 in the pre-release article. Compare the diameter of Pluto with all the other planets and the Moon. What do you notice? 



prices

Sticky Note

Unmarked set by prices
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Examiner
[
(iv)  Orbital velocity is not proportional to the distance from the Sun. -
Explain how your graph shows this to be true. [2]
Becananse KNt s S : @
...... : ’P(Jut;‘Lfbcm%
Q. S/(L 7\ 4
(b) Use your knowledge and the information on pages 4 and 5 to answer the following
questions.
; (i) Explain why sunspots appear darker than the surrounding area of the Sun. | [2]
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' 0
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(i) State two ways in which human activities may be affected by solar flares. -
_ . Lyith) e s .
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(iii)  Explain why the effect of solar flares on the Earth is not the same for each sunspot g
cycle. [2] $q |
4 - ,)/n, oV |
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(c) Use the information in Diagram 1 to describe the differences between Aristotle’s model
of the Solar System and the 2006 model. / [4]
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Sticky Note

This is a true statement but it's not the complete answer (1). What does a graph look like if one variable is proportional to the other?






4

(d)  Use the information in Diagram 3 to answer the following questions.

()  Explain what you can deduce about the motion of the three galaxies.
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Section A

Answer all questions in the spaces provided.

Use the information in the separate Resource Folder to answer the following questions.

(a) Use the information in Table 1 to answer the following questions.

Orbital
Velocity
(km/s)

(i)
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(2]

Europa is an asteroid. Estimate its temperature and orbital period.

»

Temperature =

Orbital period =

Pluto is no longer classed as a planet. State one reason why.

plonek gnd ik coesny

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

o e TTRET ARG S E SR GTevor,
Plot the points o\r/1\the grid below to show how the orbital velocity of the five planets
Mercury, Venus, Earth, Mars and Jupiter depends on distance from the Sun. Draw
a suitable line. 4]

Distance from Sun (AU)
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Sticky Note

Both answers within range. The temperature was read as 70. (2)



Sticky Note

It is correct to say that Pluto is now classed as a dwarf planet. However, part (a) begins by stating "Use the information in table 1 to answer the following questions'. This has not been done. What is the information in table 1 that led to this change in classification for Pluto?



Sticky Note

The distance scale is not linear. It does not go up in equal steps. The values from each planet have just been copied on the axis at each big square. The vertical scale makes it very awkward to plot points correctly. The line is point to point (0).  





Examiner
[
(iv)  Orbital velocity is not proportional to the distance from the Sun. o
Explain how your graph shows this to be true. [2] @
RO NS [N M. QLAY Ny
.......................................................................................... et LA I
...................................................... s 3.

3 E L ovb /o bl cibiy

(b) Use your knowledge and the information on pages 4 and 5 to answer the following

questions.
(i) Explain why sunspots appear darker than the surrounding area of the Sun. [2]
Pz conSe SN SIPOES. 0 NS &
[
008, Suttote. compond to e .
S5 ok el U bQ(‘\(\o% OF.
(i) State two ways in which human activities may be affected by solar flares. [2]
YO~ o170
(iif)  Explain why the effect of solar flares on the Earth is not the same for each sunspot

cycle.

[2]

(c) Use the information in Diagram 1 to describe the differences between Aristotle’s model
of the Solar System and the 2006 model. [4]

Turn over.
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Sticky Note

This is a correct statement about the relationship between the variables. However it's not the complete answer (1). What does a graph look like if one variable is proportional to the other?
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Section A
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.

1. (a) Use the information in Table 1 to answer the following questions.

(i) Europa is an asteroid. Estimate its temp\eyture and orbital period. @ [2]
Temperature = = L. O oc /)
Orbital period = .50 days /

(i)  Pluto is no longer classed as a planet. State one reason why. [1]

Because. . there. ove.  Ociar... o ANEIN.... Eoe LSam L. S ae.. 480
Mmeanin Trarc T ST (Cur Stg'atewx A ok ve Ro e,
(iii)  Plot the points on the grid below to show how the orbital velocity of the five planets

Mercury, Venus, Earth, Mars and Jupiter depends on distance from the Sun. Draw
a suitable line. [4]

Orbital
Velocity
(km/s)

{ 2 3 Y 5 6
Distance from Sun (AU)
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Sticky Note

This answer for temperature is the value on Jupiter. The orbital period is the value for Mars. (0) Between the orbits of which 2 planets is the asteroid belt found? The answers here should be somewhere between  the values for those planets. 



Sticky Note

Does the data in table 1 of the pre-release agree with this statement? It has not answered the question (0). 



Sticky Note

Scales, plots within tolerance and curve all OK (4). 





(iv)  Orbital velocity is not proportional to the distance from the Sun.
Explain how your graph shows this to be true: [2]

(b) Use your knowledge and the information on pages 4 and 5 to answer the following
questions.

(i) Explain why sunspots appear darker than the surrounding area of the Sun. [2]
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(i) State two ways in which human activities may be affeeted by solar flares. [2]
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(i) Explain why the effect of solar flares on the Earth is not the same for each sunspot
cycle. ‘ [2]
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(c) Use the information in Diagram 1 to describe the differences between Aristotle’s model
of the Solar System and the 2006 model. [4]

vatw.:»ma(isrumgcbwam,' e 2 W, A VL .COANS. L.
Acistexle..... AL O
e p&ar\v's,w;f\mas%tm Q... NC.

AastOtie anacle... . Tlak... et

A GO SR LR A 2. DA N A TR 2R D

Moarc\"mqb«)lw ........ AS.. Ad2Cene. cowabcl..... QVLJ-j ------ S

.J./h‘.\._...........AQ.Q..?}..I.GT..[.C..,ZL»‘,‘.....m...f..S.f)“@f.{).’kf\..’l.....A..L.:(l‘.’g_,k;\,.L’L.L/.{.\’A....A.S..'an---~---"“""|"LA"'("tL\2A """"""""""
Hwavn SOEUIN  WwWivrinh "o QC},WY”'Y\ﬁV\"" 4

Examiner
only

»

3445UB01

03

Turn over.
© WJEC CBAC Ltd. (3445UB0-1)




Sticky Note

This is a correct statement about the relationship between the variables. However it's not the complete answer (1). What does a graph look like if one variable is proportional to the other?






Examiner
[
(iv) Orbital velocity is not proportional to the distance from the Sun. o
Explain how your graph shows this to be true: [2]
ahe € ACERRL. MOS0 pLanE k. [10... 00 5.0 LOCTOL. 52..%&_9&‘:,;3..
oeceetses s Whest  onS. e 0astence. on. . B, . S . onsead

(b) Use your knowledge and the information on pages 4 and 5 to answer the following

questions.

i (i) Explain why sunspots appear darker than the surrounding area of the Sun. [2]
.ﬂﬁ..‘.&..4...\‘;S.u.r.\.....f;’z.p.@.L.:;..._mﬁc.e« ......C&a.f.mau ...... than.. the. LSt . beca e,
ey ocf. ol [ poLChne . be Cous .. . Cae.. 00 aﬁn..ﬁ.m..g ..............

Gt s plocked . o .
(i) State two ways in which human activities may be affeeted by solar flares. [2]

(i)  Explain why the effect of solar flares on the Earth is not the same for each sunspot

cycle. [2]
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(c) Use the information in Diagram 1 to describe the differences between Aristotle’s model

of the Solar System and the 2006 model. [4]
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Section A
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.

(@) Use the information in Table 1 to answer the following questions.

(i) Europais an asteroid. Estimate its temperature and orbital period. 2]
Temperature = ... °C
Orbital period = ..., days

(i) Plutois no longer classed as a planet. State one reason why. 1]

(i)  Plot the points on the grid below to show how the orbital velocity of the five planets
Mercury, Venus, Earth, Mars and Jupiter depends on distance from the Sun. Draw

a suitable line. (4]
Orbital
Velocity
(km/s)
0
0

Distance from Sun (AU)
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(iv)  Orbital velocity is not proportional to the distance from the Sun.
Explain how your graph shows this to be true.
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3.

Water pollution can be monitored using invertebrates as indicators. Some indicator species are

shown below.

Water quality

Indicator species

Clean water

Some pollution

Moderate pollution

Water louse

Bloodworm

High pollution

Sludgeworm

Rat-tailed maggot

Very high pollution

No life
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(a) Describe how you would carry out an investigation to determine water quality in a stream
using invertebrates as indicator species. [6 QER]
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3. Water pollution can be monitored using invertebrates as indicators. Some indicator species are
shown below.

Water quality Indicator species

Clean water

Some pollution

Moderate pollution

Water louse Bloodworm

High pollution

Sludgeworm Rat-tailed maggot

Very high pollution No life
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(Not drawn to scale.)
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(a) Describe how you would carry out an investigation to determine water quality in a stream
using invertebrates as indicator species. [6 QER]
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3. Water poliution can be monitored using invertebrates as indicators. Some indicator species are
shown below.

Water quality Indicator species

Clean water

Some pollution

Moderate pollution

Water louse Bloodworm

High pollution

Sludgeworm Rat-tailed maggot

Very high pollution No life

(Not drawn to scale.)
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8

(a) Describe how you would carry out an investigation to determine water quality in a stream
using invertebrates as indicator species. [6 QER]

............ B@ﬁﬁﬁm\o&ﬁa}mwm
XD OF...... e o000 Boycedd ek

Fom. bhe . Twer.,. the. . tnVedebakes. . thak ..
Mo faurd o simdes. . Lelleiodiakle ..

e \oo\lUbo ................ VO @0 h @Onn O examI(m ............

..... E....... 0y \z}\(ﬁnlﬂu@%@%@r tupnph b
SO\J(Y\/TO\L.MY\}PB ............ (onbauned. . ‘(5[\5 .......... 5.0 \,e? ....... %ﬂa ..........................

______ ... Lald.... Seme medoakelss. polluoked W and .
RIS ' .\.1.{44 S (End... thon thee 5.

© WJEC CBAC Ltd. (3445UB0 1) Turn over.











Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
€)) Indicative content:

Collect some water in a large container — about 2-3cm deep.

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

Study the organisms in the tray and try and identify the invertebrates against the

chart.

Record the number of each invertebrate that has been caught.

Compare with the key to determine water quality according to numbers of

indicator species present.

Pour them and the water gently back into the stream.

5- 6 marks

Comprehensive account of the method of collection and determination of water

guality and reference to conclusions.

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.

3 —4 marks 6 6 6

Full method of collection and how to determine water quality OR most of method
and conclusion.

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.

1-2 marks
Limited account of collection method or how to determine water quality.

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

0 marks
No attempt made or no response worthy of credit.

© WJEC CBAC Ltd.
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3. Water pollution can be monitored using invertebrates as indicators. Some indicator species are
shown below.

Water quality Indicator species

Clean water

Some pollution

Moderate pollution

Water louse Bloodworm

High pollution

Sludgeworm Rat-tailed maggot

Very high pollution No life

(Not drawn to scale.)
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Examiner
(a) Describe how you would carry out an investigation to determine water quality in a stream o

using invertebrates as indicator species. [6 QER]
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Sticky Note

This part mentions counting the invertebrates but it is vague. Does it mean count the total number or count the number of each type?



Sticky Note

States a basic method of collecting samples but does not refer to the use of a net. 



Sticky Note

There is no mention of using the chart on page 8 to identify the invertebrates that are found and matching the results with a water quality.





Sticky Note

The answer has partially described the method to just get into the middle band (3). Can you write a couple of sentences to raise the mark to the top band? 










3. Water pollution can be monitored using invertebrates as indicators. Some indicator species are
shown below.

Water quality Indicator species

Clean water

Some pollution

Moderate pollution

Water louse Bloodworm

High pollution

Sludgeworm Rat-tailed maggot

Very high pollution No life
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Examiner
[
(a) Describe how you would carry out an investigation to determine water quality in a stream o

using invertebrates as indicator species. [6 QER]
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Sticky Note

The description should cover all the points below:


HOW TO COLLECT INVERTEBRATES
HOW TO IDENTIFY THEM
RECORD NUMBERS IN A TALLY CHART
CONCLUSION FROM TALLY CHART AND KEY
POUR BACK IN WATER


This account was given a middle band mark (3). 
Which points have been included?
Can you add more detail to cover the other points?
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3. Water poliution can be monitored using invertebrates as indicators. Some indicator species are
shown below.

Water quality Indicator species

Clean water

Some pollution

Moderate pollution

Water louse Bloodworm

High pollution

Sludgeworm Rat-tailed maggot

Very high pollution No life

(Not drawn to scale.)
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(a) Describe how you would carry out an investigation to determine water quality in a stream
using invertebrates as indicator species. [6 QER]
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Sticky Note

It mentions taking water samples but not how to collect invertebrates. 



Sticky Note

There is an attempt to describe how to reach a conclusion but it is vague. For example, sample A is compared with sample B. Can you conclude sample B is moderately polluted because it contains less Stonefly nymphs than A? Would you need further evidence?



Sticky Note

The description should cover all the points below:


HOW TO COLLECT INVERTEBRATES
HOW TO IDENTIFY THEM
RECORD NUMBERS IN A TALLY CHART
CONCLUSION FROM TALLY CHART AND KEY
POUR BACK IN WATER


This account was given a bottom band mark (2). 
Which points have been included?
Can you add more detail to cover the other points?










3.

Water pollution can be monitored using invertebrates as indicators. Some indicator species are

shown below.

Water quality

Indicator species

Clean water

Some pollution

Moderate pollution

Water louse

Bloodworm

High pollution

Sludgeworm

Rat-tailed maggot

Very high pollution

No life

(Not drawn to scale.)
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Examiner
[
(@) Describe how you would carry out an investigation to determine water quality in a stream o

using invertebrates as indicator species. [6 QER]
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Nuclear medicine involves the use of radioactive substances in the diagnosis and treatment of
disease. Nuclear medicine records radiation emitted from within the body rather than radiation
that is generated by external sources like X-rays. Nuclear medicine scans differ from radiology

as the emphasis is not on imaging but on organ function.

Information about some isotopes that emit gamma (y) rays is given in the table.

Radioisotope Half-life Energy of yrays
caesium-137 3017 years < 0.662 MeV
cobalt-60 5.26 years ¢_ 1.17 MeV
iodine-125 59.6 days Z_ 31.4 keV
thallium-201 73.0 hours , 71.0 keV
palladium-103 17.0 days P 21.0 keV
(a) (i)  Describe the nature of a gamma (y) ray. [2]
Spmua s o Wign  esbgy  oretHOMAgmL
AW0e | tawon 1S highty | Penetiarig  evack
NoE Vo eeiging o QDorae axse WS o Gord
et te -
(i) Explain why radioisotopes that emit gamma rays are suitable for examining organ
function when injected into the body. [2]

Viervy,  tonisny S wesd  domadlt  Heaaly cans  beyens
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(i)  Explain which is the most suitable radioisotope from the table to inject into the
human body as part of a gamma camera investigation. [2]

e Sholbent hgifile <o wiu  weca G Crd" -
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(b) Inorder to treat prostate cancer, palladium-103 pellets are placed directly into the prostate
gland. They remain permanently in place. The gamma emissions from the pellets are
almost undetectable when their activity drops to 1/32 of its original value.
Calculate the time taken for this reduction to occur.

i ~danS
20 - eV
{ - (2 day S
[ & 5— - 7 { Sﬂv
2.
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s. .8 Y4 2 3 days
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5. Nuclear medicine involves the use of radioactive substances in the diagnosis and treatment of
disease. Nuclear medicine records radiation emitted from within the body rather than radiation
that is generated by external sources like X-rays. Nuclear medicine scans differ from radiology
as the emphasis is not on imaging but on organ function.

Information about some isotopes that emit gamma (y) rays is given in the table.

Radioisotope Half-life Energy of Y rays
caesium-137 30.17 years 0.662 MeV
cobalt-60 5.26 years 117 MeV
iodine-125 59.6 days 31.4 keV
thallium-201 73.0 hours 71.0 keV
palladium-103 ‘ 17.0 days 21.0 keV
(a) (i) Describe the nature of a gamma () ray. [2]
AO QWAL . . r.ov\_s ......... hCL} ...... {\owbenﬂk-ﬁn A coan..

CAUIVIO- 5 oo ,(_\AGL (an. /a{cm ?st@z.‘.__mawm f’_'; _______ '.
66&0 lef“ }LQ. MC’L OUZS H‘lMd dﬂ-w é@ < mdz‘% ‘Oa‘/‘;.

U&& U‘\ K ‘ (u) Explain why radioisotopes that emit gamma rays e suitable for examining organ
' 1 function when injected into the body. [2]
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olso.Same.. ggflmMg.ru:pWLthm)ﬁ bq&;\ ...................................................

(i) Explain which is the most suitable radioisotope from the table to inject into the
human body as part of a gamma camera investigation. [2]
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(b)  Inorder to treat prostate cancer, palladium-103 pellets are placed directly into the prostate
gland. They remain permanently in place. The gamma emissions from the pellets are

almost undetectable when their activity drops to 1/32 of its original value.
Calculate the time taken for this reduction to occur.

AV
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Nuclear medicine involves the use of radioactive substances in the diagnosis and treatment of

disease. Nuclear medicine records radiation emitted from within_the body rather than radiation

that is generated by external sources like X-rays. Nuclear medicine scans differ from radiology

as the emphasis is not on imaging but on organ function.

Information about some isotopes that emit gamma (y) rays is given in the table.
Radioisotope Half-life Energy of yrays
caesium-137 30.17 years 0.662 MeV
cobalt-60 5.26 years 1.17 MeV
iodine-125 59.6 days 31.4 keV
(_thallium-201) 73.0 hours 71.0 keV
palladium-103 17.0 days 21.0 keV
(@ (i) Describe the nature of a gamma () ray. [2]
........... Cotomon .. 08 o s el r’\jr,
......... B S5 0 OAAE L LOD0G, bk had The
MOSE.... COCH Sy F.9000MG,.... LAN.... T‘““m ______ Chg.... dkdd ..

(i) Explain why radioisotopes that emit gamma rays are suitable for examining organ

function when injected into the body. [2]
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(i) Explain which is the most suitable radioisotope from the table to inject into the
human body as part of a gamma camera investigation.
-

[2]
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(b) Inorder to treat prostate cancer, palladium-103 pellets are placed directly into the prostate
gland. They remain permanently in place. The gamma emissions from the pellets are
almost undetectable when their activity drops to 1/32 of its original value.

Calculate the time taken for this reduction to occur. [4]

«
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

@ | ()

High frequency / high energy / short wavelength (1)
electromagnetic wave (1)

2

(ii)

Easily pass through the body / highly penetrative(1)
with low ionising power (1)

(iil)

Thallium—(201) (1)
because it will decay guicker than the others / won't be exposed
to radiation for too long(1)

Do not accept shortest half life

(b)

1225251515
2 4 8 16 32

= 5 half lives (1)

time =5 (ecf) x 17 (ecf) (1)

ans = 85 days (1)

only allow ecf if first line arrives at an answer other than 5 and is
shown

Question 5 total

10
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Nuclear medicine involves the use of radioactive substances in the diagnosis and treatment of
disease. Nuclear medicine records radiation emitted from within the body rather than radiation
that is generated by external sources like X-rays. Nuclear medicine scans differ from radiology

as the emphasis is not on imaging but on organ function.

Information about some isotopes that emit gamma (y) rays is given in the table.

Radioisotope Half-life Energy of yrays
caesium-137 3017 years < 0.662 MeV
cobalt-60 5.26 years ¢_ 1.17 MeV
iodine-125 59.6 days Z_ 31.4 keV
thallium-201 73.0 hours , 71.0 keV
palladium-103 17.0 days P 21.0 keV
(a) (i)  Describe the nature of a gamma (y) ray. /
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/ 2]
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(i) Explain why radioisotopes that emit gamma rays are suitable for examining organ

function when injected into the body. [2]
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(i)  Explain which is the most suitable radioisotope from the table to inject into the
human body ag part of a gamma camera investigation. [2]
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Sticky Note

Both marking points are included i.e. high energy (1) electromagnetic waves (1). The rest of the answer covers properties and should not have been included. However, on this occasion, students were not penalised for adding unnecessary information. 



Sticky Note

Gamma rays are highly penetrative is correct (1). Also gamma rays have low ionising capabilities so will cause minimal harm to healthy cells. This would have earned a second mark but for the additional statement that they have short half-lives. Sometimes this maybe true but other times it is not. 



Sticky Note

Correct radioisotope selected and a suitable explanation (2). 
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(b) In order to treat prostate cancer, palladium-103 pellets are placed directly into the prostate
gland. They remain permanently in place. The gamma emissions from the pellets are
almost undetectable when their activity drops to 1/32 of its original value.

Calculate the time taken for this reduction to occur.
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Sticky Note

The sequence shows correct halving until 1/32 is reached. The correct number of half-lives has been found. 17 days has been added each time. The final answer is correct (4). Halving the energy each time from 21 to 0.65 is strictly not correct but it obviously helped the student go through the sequence of halving. This did not attract a penalty. 
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5. Nuclear medicine involves the use of radioactive substances in the diagnosis and treatment of
disease. Nuclear medicine records radiation emitted from within the body rather than radiation
that is generated by external sources like X-rays. Nuclear medicine scans differ from radiology
as the emphasis is not on imaging but on organ function.

Information about some isotopes that emit gamma (y) rays is given in the table.
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Radioisotope Half-life Energy of Y rays
caesium-137 30.17 years 0.662 MeV
cobalt-60 5.26 years 117 MeV
iodine-125 59.6 days 31.4 keV
thallium-201 73.0 hours 71.0 keV
palladium-103 17.0 days 21.0 keV
' ¥
(a) (i) Describe the nature of a gamma () ray. [2]
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“Con alse h& ot oA HW bo the a-h Gir.
U&& U‘\ K ‘ (i) Explain why radioisotopes that emit gamma rays e suitable for examining organ
function when injected into the body. [2]
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(i) Explain which is the most suitable radioisotope from the table to inject into the
human body as part of a gamma camera investigation. [2]
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Sticky Note

Gamma rays do have a wavelength even though it is very small. This answer attempted to describe the properties of gamma rays rather than their nature. If it had said high energy radiation then a mark would have been given. 




Highlight



Sticky Note

The statement that gamma rays pass through the body is equivalent as saying they are very penetrating (1). Why do they cause very little harm when used in this way?



Sticky Note

Correct radioisotope selected and a suitable explanation (2). 
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(b) Inorder to treat prostate cancer, palladium-103 pellets are placed directly into the prostate
gland. They remain permanently in place. The gamma emissions from the pellets are

almost undetectable when their activity drops to 1/32 of its original value.
Calculate the time taken for this reduction to occur.

N
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¢

Time=..102 .. days

END OF PAPER
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Sticky Note

The student decided to start with 32 and halve this over and over again. This is fine. The sequence is correct but a mistake has been made in counting the number of half-lives. What number is 1/32 of 32? Where should the student have stopped counting? 

Even though the number of half-lives is incorrect, this value (error carried forward) has been used in the next stage of the calculation to find the time (2).
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Examiner
[
Nuclear medicine involves the use of radioactive substances in the diagnosis and treatment of o
disease. Nuclear medicine records radiation emitted from within the body rather than radiation
that is generated by external sources like X-rays. Nuclear medicine scans differ from radiology
as the emphasis is not on imaging but on organ function. —_—
Information about some isotopes that emit gamma (y) rays is given in the table.
Radioisotope Half-life Energy of yrays
caesium-137 30.17 years 0.662 MeV
cobalt-60 5.26 years 1.17 MeV
iodine-125 59.6 days 31.4 keV
(_thallium-207) 73.0 hours 71.0 keV
\_/ L
palladium-103 17.0 days 21.0 keV
(@ (i) Describe the nature of a gamma () ray. [@
........... Cotnome. . 0aA o slocs. el ’\jr/
......... s 5’(\\;(ﬁ(m‘rt(}n“bwghkhmﬂjz
MAS K. c?;f:i(:,(_.@a_;, ...... =H.oan0MA..... CAO..... sz(tmf ...... the.... .7\
(i) Explain why radioisotopes that emit gamma rays are suitable for examining organ
function when injected into the body. [2]
...... R caurse. . Entig... . DAVE. ..o Shack? _hoalElees...
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Sticky Note

These are properties of gamma rays not their nature (0). 



Sticky Note

The statement that gamma rays penetrate the body is fine (1). Why do they cause very little harm when used in this way?



Sticky Note

Correct radioisotope selected (1). Thallium does have the shortest half-life but why does this make it the most suitable to use? Which radioisotope decays quickest? 
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(b) Inorder to treat prostate cancer, palladium-103 pellets are placed directly into the prostate
gland. They remain permanently in place. The gamma emissions from the pellets are
almost undetectable when their activity drops to 1/32 of its original value.

Calculate the time taken for this reduction to occur. [4]
v
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32

END OF PAPER
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Sticky Note

The sequence shows correct halving until 1/32 is reached. The initial number 32/32 is not shown but it does not need to be. The correct number of half-lives has been found. 17 days has been added each time. The final answer is correct (4). 
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Nuclear medicine involves the use of radioactive substances in the diagnosis and treatment of
disease. Nuclear medicine records radiation emitted from within the body rather than radiation
that is generated by external sources like X-rays. Nuclear medicine scans differ from radiology
as the emphasis is not on imaging but on organ function.

Information about some isotopes that emit gamma (y) rays is given in the table.

Radioisotope Half-life Energy of yrays
caesium-137 30.17 years 0.662 MeV
cobalt-60 5.26 years 117 MeV
iodine-125 59.6 days 31.4 keV
thallium-201 73.0 hours 71.0 keV
palladium-103 17.0 days 21.0 keV
(@ (i) Describe the nature of a gamma (y) ray. 2]

(i) Explain why radioisotopes that emit gamma rays are suitable for examining organ
function when injected into the body. [2]

(i)  Explain which is the most suitable radioisotope from the table to inject into the
human body as part of a gamma camera investigation. 2]
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(b) Inorder to treat prostate cancer, palladium-103 pellets are placed directly into the prostate
gland. They remain permanently in place. The gamma emissions from the pellets are
almost undetectable when their activity drops to 1/32 of its original value.

Calculate the time taken for this reduction to occur. [4]
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 5 11 9 25 9 0
2 10 3 3 16 4 0
3 6 4 2 12 0 12
4 5 7 0 12 4 0
5 4 5 1 10 3 0
Total 30 30 15 75 20 12
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