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All Candidates' performance across questions
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Question Title Mean Max Mark Attempt %
labcd 131 7.4 2.9 19 38.8 100
le 121 1.7 1.5 6 27.5 92.4
2 130 4 2.3 14 28.3 99.2
3 127 1.9 2.2 10 19.1 97
4 118 0.8 1.3 10 7.9 90.1
5 128 2.7 1.8 10 26.7 97.7
6 101 0.5 0.9 6 8.9 77.1
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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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Use the information in the separate Resource Folder to answer the following questions.

1. @ )

up bo. 165 Co. . ZOL
(i) Use the information in Table 1 to plot a graph of net CO, emissions from the UK
between 1990 and 2014. [4]
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(i) Describe the trend shown in the graph. [2]

Section A

Answer all questions in the spaces provided.

Use the information in Table 1 to describe the trend in emissions of HFC between
1990 and 2014. [2]
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(iv) Describe how your graph (opposite) compares with the information in Graph 1. [2]
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(v) Use your'knowledge of the carbon cycle to account for the seasonal fluctuations in
CO, concentration shown in Graph 1. Give reasons for your answer. [3]
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(b)  Use the information in Tables 2 and 3 and the equation: tl;k‘ e i\k&u': &] ‘ ‘._c‘j s U:Z \
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[3]]

greenhouse contribution = (concentration in the atmosphere) x (multiplier)

to complete the table below.

greenhouse contribution

3445UB01

03

% of total
contribution

total relative
contribution

man-made
additions

natural
additions

pre-industrial

as !
9 baseline

multiplier

carbon
it 1 288000 11880 368400 72.37

methane 21 17808 36645

(c) Use the information in Tables 2 and 4 to describe the effect on the data in the last column

of Table 2 when water vapour is included. [2]
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(d) State one conclusion that can be made from the information shown in Chart 1 on page 4

of the resource folder. [1]
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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. (@ (i) Use the information in Table 1 to describe the trend in emissions of HFC between
1990 and 2014. [2]
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(i) Use the information in Table 1 to plot a graph of net CO, emissions from the UK

between 1990 and 2014. 4]
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(i) Describe the trend shown in the graph. = [2]
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Describe how your graph (opposite) compares with the information in Graph 1. [2]

(iv)

.

e -eale
the seasonal fluctuations in

[3]

e

Use your knowledge of the carbon cycle to account?:r
CO, concentration shown in Graph 1. Give reasons for your answer.

v)
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(b) Use the information in Tables 2 and 3 and the equation:
greenhouse contribution = (concentration in the atmosphere) x (multiplier)

(3]

to complete the table below.

greenhouse contribution

gas

multiplier

pre-industrial
baseline

natural
additions

man-made
additions

total relative
contribution

% of total
contribution

carbon
dioxide

288000

G&.529

11880

368400

72.37

methane

21

17808

12117

36645

Use the information in Tables 2 and 4 to describe the effect on the data in the last column
of Table 2 when water vapour is included. [2]

(c)

s onw  Soom

(d) State one conclusion that can be made from the information shown in Chart 1 on page 4
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of the resource folder. [1]
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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. (@ (i) Use the information in Table 1 to describe the trend in emissions of HFC between

1990 and 2014. [2]
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(i)  Use the information in Table 1 to plot a graph of net CO, emissions from the UK
between 1990 and 2014. - [4]
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(i)  Describe the trend shown in the graph. [2]
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(iv) Describe how your graph (opposite) compares with the information in Graph 1. [2]
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(v) Use your knowledge of the carbon cycle to account for the seasonal fluctuations in
CO, concentration shown in Graph 1. Give reasons for your answer. [3]
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(b) Use the information in Tables 2 and 3 and the equation: ?;/fbdwl
xide
greenhouse contribution = (concentration in the atmosphere) x (multiplier)
to complete the table below. [3]
greenhouse contribution
. pre-industrial natural man-made | total relative % of total
gas FLifipliEr baseline additions | additions contribution | contribution
carbon
dioxide 1 288000 64516 11880 368400 72.37
methane 21 17808 217 | 6320, 36645 | 23.63
9
|

(c) Use the information in Tables 2 and 4 to describe the effect on the data in the last column
of Table 2 when water vapour is included. [2]
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(d) State one conclusion that can be made from the information shown in Chart 1 on page
of the resource folder.
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
Q1| (b) 288 000 68520 | 11880 | 368 400 72.37 (b)
HT 17 808 12117 | 6720 [36645 | 2071980/ 3 3
3x (1)
(c) Water vapour becomes largest factor (1) 2 (©
All others decrease (1)
(d) man made contributions are very small / natural contributions (d)
are high 1
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Use the information in the separate Resource Folder to answer the following questions.

1.

@ ()

(ii)

Net CO,
Emissions
(MtCO2eq)

(i)

Use the information in Table 1 to plot a graph of net CO, emissions from the UK
between 1990 and 2014. [4]
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Describe the trend shown in the graph. [2]
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Section A

Answer all questions in the spaces provided.

Use the information in Table 1 to describe the trend in emissions of HFC between

1990 and 2014. / | 2]
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W\ oWl (iv) Describe how your graph (opposite) compares with the information in Graph 1. [2] Y
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(v) Use your'’knowledge of the carbon cycle to account for the seasonal fluctuations in
CO, concentration shown in Graph 1. Give reasons for your answer. [3]
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(b) Use the information in Tables 2 and 3 and the equation: Brotatseal i ) cfore, 5 & s

greenhouse contribution = (concentration in the atmosphere) x (multiplier) &% €~ d;“ﬁjﬁw'

y
to complete the table below. [3]_
greenhouse contribution 8
- pre-industrial natural man-made | total relative % of total o0
ges mulfiplise baseline additions | additions contribution | contribution
carbon ol
dioxide 1 288000 11880 368400 T2:87
226 , -
methane 21 17808 12117 Wﬁ 36645 ﬂ_ZTéS %
j:

(c) Use the information in Tables 2 and 4 to describe the effect on the data in the last column @

of Table 2 when water vapour is included. _ [2]
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(d) State one conclusion that can be made from the information shown in Chart 1 on page
of the resource folder. [1@L
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Sticky Note

One cell in the table has been completed correctly (1 mark). Table 2 shows concentrations of gases in the atmosphere. These can be substituted into the equation in the question. Table 3 shows the multipliers. These multipliers are also repeated in the table given in the question. They can also be substituted into the equation. Two of the cells in the table in the question are completed using the equation. The value of 68 520 is correct. The value 320 is incorrect and is the same as the value in table 2. The multiplier for methane has not been used. Complete the calculation using the equation to find the correct answer. 
These two cells can be completed using addition and subtraction. Can you see how? 
The value in the % cell is more difficult to find. The other gases present are not shown in this table. The % values in this table are not meant to add up to 100%. HINT: use ratios. 



Sticky Note

Both marking points are included. A benefit of the doubt is given for the second point (2 marks). 



Sticky Note

This cannot be concluded from the information in chart 1 (0 mark). How do natural causes of greenhouse gases compare with man-made? 





(e) Explain whether Graph 2 and Graph 3 support the view that global warming is due to
solar activity and not CO, concentration. [6 QER]
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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. (@ (i) Use the information in Table 1 to describe the trend in emissions of HFC between

1990 and 2014. 2]
............... TR L AR AL C e sSians. decreated . San 3% ] MEAR tmanel. ...
bedwe ] AARO. = 2O ISR S S——

(i) Use the information in Table 1 to plot a graph of net CO, emissions from the UK

between 1990 and 2014. [4]
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(i) Describe the trend shown in the graph. = [2]
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(iv) Describe how your graph (opposite) compares with the information in Graph 1. [2] i
- * [ ’
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(v) Use your knowledge of the carbon cycle to account for the seasonal fluctuations in
CO, concentration shown in Graph 1. Give reasons for your answer. [3]
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(b) Use the information in Tables 2 and 3 and the equation:
greenhouse contribution = (concentration in the atmosphere) x (multiplier) @
to complete the table below. [3]
greenhouse contribution ]
e pre-industrial natural man-made | total relative % of total ’
gas multiplier baseline additions | additions contribution | contribution
carbon
dicxide 1 288000 ¥ $20 11880 368400 72.37 {
methane 21 17808 217 dzo. .. 36645 Qra.
(c) Use the information in Tables 2 and 4 to describe the effect on the data in the last column @
of Table 2 when water vapour is included. \» [2
) /\
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(d) State one conclusion that can be made from the information shown in Chart 1 on page 4
of the resource folder. Ml r
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Sticky Note

One cell in the table has been completed correctly (1 mark). Table 2 shows concentrations of gases in the atmosphere. These can be substituted into the equation in the question. Table 3 shows the multipliers. These multipliers are also repeated in the table given in the question. They can also be substituted into the equation. Two of the cells in the table in the question are completed using the equation. The value of 68 520 is correct. The value 320 is incorrect and is the same as the value in table 2. The multiplier for methane has not been used. Complete the calculation using the equation to find the correct answer. 
These two cells can be completed using addition and subtraction. Can you see how? 
The value in the % cell is more difficult to find. HINT: use ratios. 



Sticky Note

The answer recognises that there is a decrease in the % of carbon dioxide although it does refer to the amount in table 4 rather than %. This is only one piece of data. (0 mark). If water vapour is included in table 2, which gas now has the largest %? What happens to all the other % values? 



Sticky Note

A correct conclusion has been made (1 mark). 
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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. (@ (i) Usethe information in Table 1 to describe the trend in emissions of HFC between
1990 and 2014. [2
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(i) Use the information in Table 1 to plot a graph of net CO, emissions from the UK
between 1990 and 2014. ‘ [4]
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(i) Describe the trend shown in the graph. [2]
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Examiner
(iv) Describe how your graph (opposite) compares with the information in Graph 1. [2] ey

CMVDANG WY Y 3 @ e oy<od £
(v) Use your knowledge of the carbon cycle to account for the seasonal fluctuations in
CO, concentration shown in Graph 1. Give reasons for your answer. [3]
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(b) Use the information in Tables 2 and 3 and the equation: ?;/fbdm
xide

greenhouse contribution = (concentration in the atmosphere) x (multiplier)

to complete the table below. [3] g

greenhouse contribution

3445UB01
03

.- pre-industrial natural man-made | total relative % of total
gas L baseline additions | additions contribution | contribution

carbon '
dioxide 1 288000 5%510 11880 368400 72.37 .

methane 21 17808 12117 €320 /36645 23.65

_9
RN
(c) Use the information in Tables 2 and 4 to describe the effect on the data in the last column
of Table 2 when water vapour is included. [2] @

» - 9,
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(d) State one conclusion that can be made from the information shown in Chart 1 on page 4
of the resource folder. [1]
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Sticky Note

Two cells in the table has been completed correctly (2 marks). 
The value in the % cell is incorrect. The other gases present are not shown in this table. The % values in this table are not meant to add up to 100%. HINT: use ratios. 



Sticky Note

Both marking points are included. A benefit of the doubt is given for the second point (2 marks). 



Sticky Note

A correct conclusion has been made (1 mark). 










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

1. (@) (i) Use the information in Table 1 to describe the trend in emissions of HFC between
1990 and 2014. [2]

(i)  Use the information in Table 1 to plot a graph of net CO, emissions from the UK

between 1990 and 2014. [4]
Net CO,
Emissions
(MtCO2eq)

400

1990
Year
(iii) Describe the trend shown in the graph. [2]
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(iv) Describe how your graph (opposite) compares with the information in Graph 1. [2]
(v)  Use your knowledge of the carbon cycle to account for the seasonal fluctuations in
CO, concentration shown in Graph 1. Give reasons for your answer. [3]
(b) Use the information in Tables 2 and 3 and the equation:
greenhouse contribution = (concentration in the atmosphere) x (multiplier)
to complete the table below. [3]
greenhouse contribution
. pre-industrial natural man-made | total relative % of total
9as multiplier baseline additions | additions contribution | contribution
il 1 288000 | . 11880 | 368400 72.37
methane 21 17808 12 117 ........................ 36 645 ........................
(c) Use the information in Tables 2 and 4 to describe the effect on the data in the last column
of Table 2 when water vapour is included. [2]
(d) State one conclusion that can be made from the information shown in Chart 1 on page 4
of the resource folder. [1]
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(e) Explain whether Graph 2 and Graph 3 support the view that global warming is due to
solar activity and not CO, concentration. [6 QER]
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(e) Explain whether Graph 2 and Graph 3 support the view that global warming is due to
solar activity and not CO, concentration. [6 QER]
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(e) Explain whether Graph 2 and Graph 3 support the view that global warming is due to
solar activity and not CO, concentration. [6 QER]
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Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
| (e) Indicative content
Q gnle In graph 2, variations in the sunspot cycle length and the

temperature anomaly are closely linked. This is true for the
whole time scale. Between 1910 and 1970 the CO,
concentration gradually increases but during this time the
temperature anomaly increases steeply, peaks and falls.

In graph 3, there is a close match between the increasing trends
of CO, concentration and temperature anomaly. The steepest
increase in temperature since 1960 is matched by a fluctuating
but steady sunspot activity.

The evidence is not conclusive since graph 2 supports solar
activity being responsible for global warming but graph 3
supports the CO, cause.

5-6 marks

Comprehensive comparison of trends of the 3 variables in both
graphs. A statement that the evidence is inconclusive is
required.

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.

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

3-4 marks

Comparison of trends of at least two variables in both graphs.
May not state that evidence in graphs contradicts each other.
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 grammatr.

1-2 marks

Limited comparisons made of trends or some analysis of one
graph. No conclusions made.

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.

Section B total

14

25

12
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(e) Explain whether Graph 2 and Graph 3 support the view that global warming is due to
solar activity and not CO, concentration. [6 QER]
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Sticky Note

The similar pattern between sunspot cycle length and temperature anomaly over time in graph 2 has been described. The comment that carbon dioxide concentration is disconnected with temperature is too brief and does not describe over which time period there appears to be no connection between them. What is this time period?

For graph 3, there is a statement that sunspot number varies but overall stays the same. This is partly true. After 1960, how does this sunspot fluctuation compare with the changes in temperature anomaly? The description of the link between carbon dioxide concentration and temperature anomaly is sufficient. 

Amongst the answer there are statements that graph 2 supports one view but graph 3 does not. However the quality of the response would improve if there is a final paragraph stating that the evidence is inconclusive because of this difference in evidence. 

A middle band mark was awarded (4 marks). 












(e) Explain whether Graph 2 and Graph 3 support the view that global warming is due to
solar activity and not CO, concentration. [6 QER]
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Sticky Note

The similar pattern between sunspot cycle length and temperature anomaly over time in graph 2 has been described. The description that carbon dioxide concentration is disconnected with temperature is clearly expressed. Graph 2 is covered well. 

For graph 3, there is an inaccurate evaluation of the information. Yes there are fluctuations in sunspot number and temperature anomaly and yes carbon dioxide concentration continually rises. However the graph should be considered in two sections, roughly before 1960 and after 1960. How does this sunspot fluctuation compare with the changes in temperature anomaly? How does the variation in carbon dioxide concentration compare with changes in the temperature anomaly? 

Only the response about graph 2 is accurate. A bottom band mark was awarded (2 marks). 












4

(e) Explain whether Graph 2 and Graph 3 support the view that global warming is due to
solar activity and not CO, concentration. [6 QER]
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Sticky Note

The similar pattern between sunspot cycle length and temperature anomaly over time in graph 2 has been described. The description that carbon dioxide concentration is disconnected with temperature between 1920 and 1960 is clearly expressed. Graph 2 is covered well. 

For graph 3, the evaluation post 1980 is very good.   

There are initial and final paragraphs stating that the evidence is inconclusive based on the evidence. This is very good. 

A top band mark was awarded (5 marks). 

Expression could have been improved in parts of the answer. For example, can you think of a better way of saying 'temperature anomaly goes very closely to the sunspot cycle length'? Is there a better way of saying 'shoot up'?










Examiner
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(e) Explain whether Graph 2 and Graph 3 support the view that global warming is due to o
solar activity and not CO, concentration. [6 QER]
6
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Examiner
Section B o
Answer all the questions in the spaces provided.
2. Aclass of students were using dice to model radioactive decay. There were 10 groups of students
in the class. Each group of students had 90 dice.
(@)
.......... W@[Lhéwp\f/‘}fa%dﬂweg

v 0t am Zj ...... o dire.. has. a. s N
........ Q/quéama&fywé/ Bt

(i) State the number of dice you would expect to land with a 6 facing up on the first

I throw in each group. [1]
...... 529005 0O

(i) Each group’s results were added together to give the class results. Give one
advantage of using a bigger sample size. [1]
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(b) The table shows the results for the whole class.

(i)

(ii)

Throw Number of sixes Number of dice remaining

0 0 900

1 146 754

2 124 630

3 103 527

4 | L B3 442

5 72 370

6 61 309

7 52 257

8 38 219
Complete the table. [2]
Use the data in the table to estimate the half-life of the ‘dice’. 1]

/

half-life = ... ....... throws

© WJEC CBAC Ltd. (3445UB0-1)
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Number of dice remaining

7
(c) Some of the data in the table is plotted on the grid below.
9004 i .
800 . i
:
7004 e |
N ] ;
FEN i
600 ‘
\\\
500 e
4004 <
‘\
300 5
N \*
T~ _:g
200
100
0 1 ;
0 1 2 3 4 5 6 7 8
Number of throws
(i) Draw lines on your graph to find the half-life of the dice. 2]
half-life = .. ZT ....... throws
(i) State one reason why finding the half-life using the graph is a better method than

the one used in part (b)(ii).

[1]
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_ |Examiner
Section B ARy
Answer all the questions in the spaces provided.
2. Aclass of students were using dice to model radioactive decay. There were 10 groups of students
in the class. Each group of students had 90 dice.
®
®
(@)
(i) State the number of dice you would expect to land with a 6 facing up on the first
throw in each group. [1]
.............................. D
wen /@7 ‘\
(iii) E;ﬁ\g"r‘oﬂ results were( dded tog; her)to give the 'Crass resuLt/J Give one
@@g@_ejof using lgger sample si size, = [1]
..................... %@W%Wmm%fwwwL
e . Ae.. . . 0. .See. ..\ -\3 ........ @fw‘: ....... WNach...... 8. %‘#‘&ﬂmvlow
- S ALK Ao\ W ' \As_e ﬂ
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(b) The table shows the results for the whole class.

(i

(ii)

Throw Number of sixes Number of dice remaining
0 0 \\\
1 146 + (754)——__ | qo0
2 124 4 @/63\ \74 ¢
3 103 @ \/5 20
s £0... 442
5 72 370
6 61 Koo
7 52 4= 257 = ,)
8 38 219
9 34 B

Complete the table.

i+ 7 =527

g0

Ly -7 219

Use the data in the table to estimate the half-life of thel‘ca%;

© WJEC CBAC Ltd.
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half-life = .45, throws

[2]

[1]
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Number of dice remaining
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(c) Some of the data in the table is plotted on the grid below. e o
9004
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700
\\
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\\
Y
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400 ~
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200
100
O A
0 1 2 3 4 5 6 7 8
Number of throws
(i) Draw lines on your graph to find the half-life of the dice. [2]
half-life = .. 4425 throws
(i)  State one reason why finding the half-life using the graph is a better method than
the one used in part (b)(ii). [1]
Lecanse (@H\c,ou,m{ ...... L%WQMW\aumSuL\'S ............................
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2.

Section B
Answer all the questions in the spaces provided.

A class of students were using dice to model radioactive decay. There were 10 groups of students
in the class. Each group of students had 90 dice.

(i) State the number of dice you would expect to land with a 6 facing up on the first
throw in each group. [1]

SRR s W

(i) Each group’s results were added together to give the class results. Give one
advantage of using a bigger sample size. 1]
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()

(ii)

(b) The table shows the results for the whole class.
Throw Number of sixes Number of dice remaining
0 0 900
1 146 754
2 124 630
3 103 527
4 1 55... 442
5 72 370
6 61 309
7 52 257
8 38 219
: s 185....
Complete the table. 2]
Use the data in the table to estimate the half-life of the ‘dice’. 1
half-life = ...... % ..... l'\ throws
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Number of dice remaining

(c) Some of the data in the table is plotted on the grid below.
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700 .
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400 =
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Number of throws

() Draw lines on your graph fo find the half-life of the dice.

121

half-life = ‘30] ........ throws

(i) State one reason why finding the half-life using the graph is a better method than

the one used in part (b)(ii).
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Marks Available

Question Marking details AO1 AO2 AO3 Total Maths Prac
2 1@ | () e The 90 dice were rolled (1)
HT e Any that landed with a 6 (or any other) facing upwards were
removed (1) 3 3
e The remaining dice were rolled again and again, taking away
the 6’s (or the same number) each time (1)
(i) 15 1 1 1
(iii) smooths out variations/finds anomalies/more repeatable/ more 1 1
reproducible
() | () 85
185 2 2
(i) 4 throws 1 1 1
© | @ Any construction lines (1)
Around 3.8-3.9 (1) 2 2 2
(ii) More accurate 1 1
d) | (i) Caesium-137 1
(ii) Beta and gamma will penetrate packing (1) 2
Will not need replacing very often due to its half-life (1)
If chromium selected in d(i)
Accept: gamma will penetrate packing (1)
Question 2 total S 6 3 14 4 11
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Section B

Answer all the questions in the spaces provided.

2. Aclass of students were using dice to model radioactive decay. There were 10 groups of students
in the class. Each group of students had 90 dice.

(@)

3445UB01

05

(i) State the number of dice you would expect to land with a 6 facing up on the first

I throw in each group. [1]
...... Z)((I)OO‘/QSO ,><

(i) Each group’s results were added together to give the class results. Give one
advantage of using a bigger sample size. [1]

Turn over.
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(b) The table shows the results for the whole class.

(i)

(ii)

Throw Number of sixes Number of dice remaining
0 0 900
1 146 754
2 124 630
3 103 527
s | 3S.. 412
5 72 370
6 61 309
7 52 257
8 38 219
9 34 AN
Complete the table. @2]
Use the data in the table to estimate the half-life of the ‘dice’. [1]
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Sticky Note

Both boxes completed correctly (2 marks)



Sticky Note

Correct answer given (1 mark)





Number of dice remaining

7
(c) Some of the data in the table is plotted on the grid below.
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700 f %
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0 1 2 3 4 5 6 7 8
Number of throws
(i) Draw lines on your graph to find the half-life of the dice.
/
half-life = ........ j....Shrows
(i) State one reason why finding the half-life using the graph is a better method than

the one used in part (b)(ii).

[1]
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Sticky Note

Incorrect answer (0 mark). The construction line starts from the correct [point on the y-axis but instead of stopping at the point it meets the curve it goes beyond it. This loses the mark for drawing construction lines. The answer line is also lost since it is only awarded in this instance for an answer arising from accurately drawn construction lines. 



Sticky Note

Incorrect answer (0 mark). In (b)(ii) the half-life can only be stated as a whole number. The graph allows it to be found to a decimal place. This gives a more accurate answer. The same calculation applies in both instances. 





(d) Radioisotopes
transfusion.

(i)  Select from the table below the most suitable radioisotope for this purpose.

............... WMW*Z!S

(1]

- Radioisotope Half-life Type of emissions T
bismuth-213 46 minutes alpha
chromium-51 28 days gamma
caesium-137 30 years beta and gamma
bismuth-209 2% 10" years alpha ]

(i) Give two reasons for your choice. " [2]

1. toﬁ\;wﬁwé@wuﬁqki(7w ......... b Moo ...
2. Ztm@&wﬁ(@'@f&)% ..... de.elwnt... L2

7a,mm By — ¢
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Examiner

Section B oy

Answer all the questions in the spaces provided.

2. Aclass of students were using dice to model radioactive decay. There were 10 groups of students
in the class. Each group of students had 90 dice.

(@)

3445UB01
n&

(i) State the number of dice you would expect to land with a 6 facing up on the first
throw in each group. \/" [1]

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





(b) The table shows the results for the whole class.

(i

(ii)

Throw Number of sixes Number of dice remaining
0 0 ./ \\\\\
1 LI - 50— aco
2 124 4= @}\ e ¢
° 199 @ T+t ez
L £0....... 442
S 72 370
° 61 &aoaD ~
’ 52 . 257 =
8 38 219
° “ 0 A -
Qulx ?2 527
Complete the table. - %o

Loy -7 TZ\q

Use the data in the table to estimate the half-life of thel‘cai%;

© WJEC CBAC Ltd.
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half-life = .4 4. throws
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[2]

[1]
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Sticky Note

One box has been completed correctly (1 mark). There is a number pattern between each line and the next. can you work it out? HINT - what is the connection between the number 900 in line 0 and both numbers in line 1? 



Sticky Note

This answer is incorrect (0 mark). 
The workings show that the number 900 has been halved. This correctly gives the number of dice remaining after one half-life. After which throw, is the number of dice remaining closest to this number? 





Number of dice remaining

= L wewn
E.{: A & 5 e U o ~3
O\kf e X J\S e = QA e
N < - < —> &£ e
i & .
7 eifg TS
.e./\:\s\ wol
Aot WA
(c) Some of the data in the table is plotted on the grid below. ars
9004
800 1
AN
700
\\
600
\\
N
500
400 ~
300 .
200
100
O A
0 1 2 3 4 5 6 7 8
Number of throws
(i) Draw lines on your graph to find the half-life of the dice. [2]

half-life = ..t:5..... throws

(i)  State one reason why finding the half-life using the graph is a better method than
the one used in part (b)(ii). @ [1]

Bec

f \
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Sticky Note

These are not the correct construction lines that should be used (0 mark). Knowing that 450 dice remain after one half-life, where should the construction lines be added? What value of half-life do they give? 



Sticky Note

Incorrect answer (0 mark). In (b)(ii) the half-life can only be stated as a whole number. The graph allows it to be found to a decimal place. This gives a more accurate answer. 





(d) Radioisotopes have many medical uses. One use is to sterilise blood products for
transfusion. :

() Select from the table below the most suitable radioisotope for this purpose. [1]

....... Cvommnm. =6 L. ./
X
Radioisotope Half-life Type of emissions
bismuth-213 46 minutes alpha
chromium-51 28 days gamma
caesium-137 30 years beta and gamma
bismuth-209 2 x 10" years alpha
(i) Give two reasons for your choice. [2]
1 .Clamme, o208 ane e Mo peue Aabwg....  —
2. G’ldﬂtm ....... hay. e BB o S\ievd o V\Q—L(—uwwwk .........
(S woA veny
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2.

Section B
Answer all the questions in the spaces provided.

A class of students were using dice to model radioactive decay. There were 10 groups of students
in the class. Each group of students had 90 dice.

(i) State the number of dice you would expect to land with a 6 facing up on the first

[1]

throw in each group.

R L | 4
(i) Each group’s results were added together to give the class results. Give one
advantage of using a bigger sample size. 1]
B\ S ~ S Ul oot dgpoandable...
. pa
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(b)  The table shows the results for the whole class.

Throw Number of sixes Number of dice remaining
0 0 900
1 146 754
2 124 630
3 103 527
A 85,0 442
5 72 370
6 61 309
7 52 257
N 8 38 219
| o 4 85
() Complete the table.
(i) Use the data in the table to estimate the half-life of the ‘dice’.

©WJEC CBAC Ltd. (3445UB0-1)
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Sticky Note

Both boxes completed correctly (2 marks)



Sticky Note

Correct answer given (1 mark)





Number of dice remaining

900

800

700

600

500

400

300

200

100
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(c) Some of the data in the table is plotted on the grid below. Y
N\,
N\
N
k3

T \*

0 1 2 3 4 5 6 7 8

Number of throws
() Draw lines on your graph to find the half-life of the dice. / %}
e
yd

VYR U T A 10 20

(i) State one reason why finding the half-life using the graph is a better method thar]l @

the one used in part (b)(ii).

Ny i
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Sticky Note

The correct construction lines are shown. The intercept on the x-axis is read correctly (2 marks). 



Sticky Note

Incorrect answer (0 mark). In (b)(ii) the half-life can only be stated as a whole number. The graph allows it to be found to a decimal place. This gives a more accurate answer. 





g

(d) Radioisotopes have many medical uses. One use is to sterilise blood products for
transfusion.

(i) Select from the table bélow the most suitable radioisotope for this purpose. i [1]

/

e VAL QAR =3V N

Radioisotope Half-life Type of emissions

bismuth-213 46 minutes alpha

chromium-51 28 days gamma

caesium-137 30 years beta and gamma

bismuth-209 2 x 100 years alpha
(i)  Give two reasons for your choice. N 7 [2]

; e X
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2.

Section B
Answer all the questions in the spaces provided.

A class of students were using dice to model radioactive decay. There were 10 groups of students
in the class. Each group of students had 90 dice.

@ ()

(i) State the number of dice you would expect to land with a 6 facing up on the first
throw in each group. 1]

(i) Each group’s results were added together to give the class results. Give one
advantage of using a bigger sample size. 1]
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(b) The table shows the results for the whole class. o

Throw Number of sixes Number of dice remaining
0 0 900
1 146 754
2 124 630
3 103 527
4 442
5 72 370
6 61 309
7 52 257
8 38 219
9 4
(i) Complete the table. [2]
(i) Use the data in the table to estimate the half-life of the ‘dice’. 1]
half-life = ... throws

© WJEC CBAC Ltd. (3445UB0-1)





Number of dice remaining

(c) Some of the data in the table is plotted on the grid below.

900

800

700

600

500

400

300

200

100

pd
yd

0 1 2 3 4 5 6 7 8

Number of throws

(i) Draw lines on your graph to find the half-life of the dice. [2]

half-life = ... throws

(i) State one reason why finding the half-life using the graph is a better method than
the one used in part (b)(ii). 1]
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