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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.


4. (a) The graph shows the number of units of electricity (kWh) used each year by four different
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electrical items bought new in each of the years 2002 to 2007.
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Use information from the graph above to answer the following questions.

(i) State which item uses the most energy every year. ...

(ii)  In which year do the CRT monitor and TV use the same number of units?

(i)  In 2005 which item costs 5 times as much to run as the LCD monitor?

..... [1]

(1]

(iv) Explain which item has the greatest improvement in its efficiency between 2002

and 2007.
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(b)

Use the information in the table to answer the questions that follow.

Type of monitor

CRT monitor

LCD monitor

Electrical power input (W)

90

30

Useful power output (W)

18

20

(i) Use an equation from page 2 to calculate the efficiency of the CRT monitor. 2]

efficiency = ... %
(i)  How many joules of energy does the CRT monitor waste each second? [1]
....................... J

(i)  The CRT monitor has a power of 90 W and costs £4.50 to run.

() Calculate the cost of using the LCD monitor for the same amount of time. [2]

(I)  How much would be saved by using the LCD monitor instead of the CRT

monitor for this time?

© WJEC CBAC Ltd.
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saving = £ ...
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4. (a)

Units used
each year
(kWh)

The graph shows the number of units of eleciricity (kWh) used each year by four different
- electrical items bought new in each of the years 2002 to 2007.
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nformation from the graph above to answer the following questions.

State which item uses the most energy every year. 23X A0R. . 2. Cov. [1]

In which year do the CRT monitor and TV use the same number of units? (1]

In 2005 which item costs 5 times as much to run as the LCD monitor? [1]
NSO eCoe

Explain which item has the greatest improvement in its efficiency between 2002
and 2007. [2]

'd
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(b)  Use the information in the table to answer the questions that follow.

CRT monitor LCD monitor

Type of monitor

Electrical power input (W) 90 30

Useful power output (W) 18 20

(i) Use an equation from page 2 to calculate the efficiency of the CRT monitor. [2]

FOotou enss Qy  OF POler MPU
, S
% XL 0 XIOO

efficiency = 20O %

(i)  How many joules of energy does the CRT monitor waste each second? 1]

Q0O
~_ -9

72 | L Az

(i)  The CRT monitor has a power of 90W and costs £4.50 to run.

(I) Calculate the cost of using the LCD monitor for the same amount of time. [2]
uniEs USed x ok Ber it

g% YTt

(I)  How much would be saved by using the LCD monitor instead of the CRT

monitor for this time? Ml
A0
GOx =0 — 123 |
= QQS 7 Q. saving = £ 2 1.
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nformation from the graph above to answer the following questions.

State which item uses the most energy every year. 23X A0R. . 2. Cov. [1]

In which year do the CRT monitor and TV use the same number of units? (1]

In 2005 which item costs 5 times as much to run as the LCD monitor? [
XIS u®) = PQ@ ...........

Explain which item has the greatest improvement in its efficiency between 2002
and 2007. [2]
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Sticky Note
1 mark - the CRT is correctly identified. The linked statement is not enough. It does not state the drop in units used is the biggest for the CRT. 

Sticky Note
3 marks - (i) to (iii) answered correctly. 


(b)  Use the information in the table to answer the questions that follow.

CRT monitor LCD monitor

Type of monitor

Electrical power input (W) 90 30

Useful power output (W) 18 20

(i) Use an equation from page 2 to calculate the efficiency of the CRT monitor. [2]

FOotou enss Qy  OF POler MPU
, S
% XL 0 XIOO

efficiency = 20O %

(i) How many joules of energy does the CRT monitor waste each second? [1]
~ -9 o
- 3 | |
72 | S VAN

(i)  The CRT monitor has a power of 90W and costs £4.50 to run.

(I) Calculate the cost of using the LCD monitor for the same amount of time. [2]
uniEs USed x ok Ber it

a— % U TS0t =

(I)  How much would be saved by using the LCD monitor instead of the CRT

monitor for this time? Ml
A0
o450 =5 B |
= QQS 7 Q. saving = £ 2 1.
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Sticky Note
Question total = 7.

Sticky Note
0 marks - even though the cost of running the CRT is given in the question, the candidate attempts to calculate the cost again. In the final calculation they've subtracted two incorrect costs. 

Sticky Note
0 marks - the candidate believes that each unit costs £4.50 and multiplies this by the power, in watts, of the LCD monitor.

Sticky Note
3 marks - (i) & (ii) correct.


4, (a) The graph shows the number of units of electricity (kWh) used each year by four different
‘ electrical items bought new in each of the years 2002 to 2007.
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Use information from the graph above to answer the following questions.

(i)

State which item uses the most energy every year. @Qi\L.XIS@ ...... P [1]

In which year do the CRT monitor and TV use the same number of units? [1]
A0

In 2005 which item costs 5 times as much to run as the’LCD monitor? [1]

Explain which item has the greatest improvement in its efficiency between 2002
and 2007. [2]
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Examiner
(b)  Use the information in the table to answer the questions that follow. on
CRT monitor LCD monitor
B
Type of monitor
Electrical power input (W) 90 30
Useful power output (W) 18 20
(i) Use an equation from page 2 to calculate the efficiency of the CRT monitor. [2]
) —
\ \ ¥ —
€L C)\Q,Y\C,S = X 1O efficiency = . Z=7628 . %
' QQ
(i)  How many joules of energy does the CRT monitor waste each second? [1]
s A0 X 60
GOSeconaN .
W4 SR
(i) The CRT monitor has a power of 90W and costs £4.50 to run.
(I) Calculate the cost of using the LCD monitor for the same amount of time. [2]
CO3ST = Ao x4 .50
cost=£ . .4Q..0D
()  How much would be saved by using the LCD monitor instead of the CRT
monitor for this time? 7 [1]
COST = A0 XK 4 .30
| saving=£.13.:. 0D
11
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4, (a) The graph shows the number of units of electricity (kWh) used each year by four different
‘ electrical items bought new in each of the years 2002 to 2007.

Units used
each year 350
(kWh) '

300

250

2001

150
100

50

A

Desktop PC

/\ltmw v

L S
1
|
' | o T~ CRT monitor

— LCD monitor

>
2002 2003 2004 2005 2006 2007 vear

Use information from the graph above to answer the following questions.

(i)

State which item uses the most energy every year. @Qi\L.XIS@ ...... P [1]

In which year do the CRT monitor and TV use the same number of units? [1]
A0

In 2005 which item costs 5 times as much to run as the’LCD monitor? [1]

Explain which item has the greatest improvement in its efficiency between 2002
and 2007. [2]

=]
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Sticky Note
0 marks - this candidate has understood efficiency to mean cheapness to run. Therefore, the incorrect item has been identified. 

Sticky Note
3 marks - (i) to (iii) correct. 


Examiner
(b)  Use the information in the table to answer the questions that follow. on
CRT monitor LCD monitor
B
Type of monitor
Electrical power input (W) 90 30
Useful power output (W) 18 20
(i) Use an equation from page 2 to calculate the efficiency of the CRT monitor. [2]
- (@)
\ \ ¥ —
€L C)\Q,Y\C,S = X 1O efficiency = . Z=7628 . %
' QQ
(i)  How many joules of energy does the CRT monitor waste each second? [1]
A0 X 60 |
GOSeconaN . =
W4 SR
(i) The CRT monitor has a power of 90W and costs £4.50 to run.
(I) Calculate the cost of using the LCD monitor for the same amount of time. [2]
Cosc = agxa 50 O
cost=£ . .4Q..0D
()  How much would be saved by using the LCD monitor instead of the CRT
monitor for this time? 7 [1]
COST = A0 XK 4 .30 @
| saving=£.13.:. 0D @
11
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Sticky Note
Question total = 5.

Sticky Note
0 marks - this shows an incorrect method of calculating the cost of using the LCD. There is no subtraction to find a saving. 

Sticky Note
0 marks - this candidate has used £4.50 as the cost of one unit. Then, for some reason they have multiplied this by the power, in watts, of the CRT. 

Sticky Note
0 marks - the candidate has not realised what to do. Even the product of the two figures is calculated incorrectly anyway.  

Sticky Note
2 marks - correct calculation. 


4. (a)

Units used
each year
(kWh)

The graph shows the number of units of electricity (kWh) used each year by four different
electrical items bought new in each of the years 2002 to 2007.
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Use information from the graph above to answer the following questions.

(i) State which item uses the most energy every year. DQS‘H‘DPPQ ...................... [1]

(i)  In which year do the CRT monitor and TV use the same number of units? 1]
2005 ...

(i) In 2005 which item costs 5 times as much to run as the LCD monitor? 1

..Dﬂ&\ik@.@.....@..@ ............................................

(iv) Explain which item has the greatest improvement in its efficiency between 2002
and 2007. _ [2]
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(b)  Use the information in the table to answer the questions that follow.

CRT monitor LCD monitor

Type of monitor

Electrical power input (W) 90

30
Useful power output (W) 18 20

()

Use an equation from page 2 to calculate the efficiency of the CRT monitor

[2]
o ciency = W serul e ruz*rgq/'PCWV@r Yranseer
o< efficiency Fofalenergy /power MpoT X 100
QFF‘iCIQnCHt Iz X 100
a0
efficiency = ... AL %
(i)  How many joules of energy does the CRT monitor waste each second? 1
40 —1¢ = 72
........... 7L J
(iii)

The CRT monitor has a power of 90 W and costs £4.50 to run.

(I) Calculate the cost of using the LCD monitor for the same amount of time. [2]
= 9o =—£4 -5 = 3
= H -
20 =fkl-§

cost=£ _{..80Q

()  How much would be saved by using the LCD monitor instead of the CRT
monitor for this time?

[1]

= 3

saving=£ .5 ...

© WJEC CBAC Ltd. (4463-01)
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The graph shows the number of units of electricity (kWh) used each year by four different
electrical items bought new in each of the years 2002 to 2007.
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Use information from the graph above to answer the following questions.

(i) State which item uses the most energy every year. DQS‘H‘DPPQ ...................... [1]

(i)  In which year do the CRT monitor and TV use the same number of units? 1]
2005 ...

(i) In 2005 which item costs 5 times as much to run as the LCD monitor? 1

De&\do?PC@ ....................

(iv) Explain which item has the greatest improvement in its efficiency between 2002
and 2007. _ [2]
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Sticky Note
3 marks - correct responses in parts (i) to (iii). 

Sticky Note
1 mark - the CRT is correctly identified. The linked statement does not state the drop in units used is the biggest for the CRT. 


(b)  Use the information in the table to answer the questions that follow.

CRT monitor

Type of monitor

LCD monitor

Electrical power input (W) 90 30
Useful power output (W) 18 20
(i)  Use an equation from page 2 to calculate the efficiency of the CRT monitor [2]
o "C,- g= W e tul en_ergb’!/'PCfNer Yranscer
< efficiency Fofal eviergy [power Mpot X 100
QFF‘iCIQnCHt Iz X 100
a0
efficiency = ... AL %
(i)  How many joules of energy does the CRT monitor waste each second? 1
0 —1g¢ = 72
........... 7L J

(iii)

The CRT monitor has a power of 90 W and costs £4.50 to run.

(I) Calculate the cost of using the LCD monitor for the same amount of time. [2]
= 9o =—£4 -5 = 3
= H -
20 =fkl-§

()  How much would be saved by using the LCD monitor instead of the CRT
monitor for this time?

| =
=3

saving=£ .5 ...

© WJEC CBAC Ltd. (4463-01)

cost=£ _{..80Q

[1]
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Sticky Note
Question total = 10.

Sticky Note
6 marks - all parts of (b) answered correctly.


13

Examiner

[
6. Many radioactive sources emit more than one kind of radiation. The apparatus below can be o

used to identify the radiations that a source gives out. Different absorbers are placed in turn
between the source and detector and the reading on the counter is taken.

radioactive detector
source

=0 0

o O
/:L\ooé

counter

An experiment produced the following results. All figures have been corrected for background

radiation.
Count rate
Absorber placed between detector and source (counts per minute)
No absorber 5000
Thin card 5000
3 mm thickness of aluminium 4000
10 mm thickness of lead 500
(a) () Name one radiation that is not given out by this source. 1]
(i)  How much of the original radiation is absorbed by the aluminium? 1]

........................................... counts per minute

(i)  How much of the original count rate was produced by beta radiation? 1]

........................................... counts per minute

© WJEC CBAC Ltd. (4463-01) Turn over.




14

Examiner
|
(b) When gamma radiation passes through lead from a different source, the counts per o

minute depend on the thickness of lead between the source and the counter in the way

shown in the table.

Thickness of lead between source and detector (mm) (courcm;tcs)u;;rr?r;(;ute)
0 8000
10 4000
30 1000
40 500
50 250

© WJEC CBAC Ltd. (4463-01)



15

(i) Plot the data on the grid below and draw a suitable line. [3]

count rate (counts per minute)

A
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thickness of lead between source and detector (mm)

(i)  Use the graph to describe the relationship between the count rate and the thickness
of lead. [2]

© WJEC CBAC Ltd. (4463-01) Turn over.
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16

Examiner

|

(ii)  The count rate for a 10mm thickness of lead is 4000 counts per minute. o
() What fraction of this would be detected for a 30 mm thickness of lead? [2]
fraction = ...
(I What count rate would be detected for a 60 mm thickness of lead? [1]
countrate= ... counts per minute
State how you arrived at your answer. 1]

12
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6.

13

Many radioactive sources emit more than one kind of radiation. The apparatus below can be
used to identify the radiations that a source gives out. Different absorbers are placed in turn
between the source and detector and the reading on the counter is taken.

radioactive detector
source

=[]

O O
i\oo&)

counter

An experiment produced the following results. All figures have been corrected for background
radiation.

Absorber placed between detector and source (cougtzupnetrr?rﬁute)
No absorber 5000
Thin card ' 5000
3 mm thickness of aluminium 4000
10mm thickness of lead 500
(a) (i) Name oﬁe radiation that is not given out by this source. 1]
gem’\fmu .................................
(i) How much of the original radiation is absorbed by the aluminium? 1]
..... L}‘f'%? counts per minute
(i)  How much of the original count rate was produced by beta radiation? [1]
............ gm? counts per minute
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Examiner
|
_(b)  When gamma radiation passes through lead from a different source, the counts per o

minute depend on the thickness of lead between the source and the counter in the way
shown in the table.

Thickness of lead between source and detector (mm) (cougtzu;;rrfr;[ﬁwute)
0 8000
10 | 4000
30 1000
40 500
50 250
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15

(i) Plot the data on the grid below and draw a suitable line. [3]

count rate (counts per minute)
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(i) Use the graph to describe the relationship between the count rate and the thickness
of lead. [2]
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(i)

16

The count rate for a 10 mm thickness of lead is 4 000 counts per minute.

()  What fraction of this would be detected for a 30 mm thickness of lead? [2]

Lowmsh < 028 ﬁ@ﬁ *Zf.i' . Q
R LL e 1 e
teop T ' Eﬂg@ =

fraction = .. KE= ........

() What count rate would be detected for a 60 mm thickness of lead? [1]

State how you arrived at your answer.

© WJEC CBAC Ltd.

count rate =

W ¢
26
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6.

13

Many radioactive sources emit more than one kind of radiation. The apparatus below can be
used to identify the radiations that a source gives out. Different absorbers are placed in turn
between the source and detector and the reading on the counter is taken.

radioactive detector
source

=[]

O O
i\oo&)

counter

An experiment produced the following results. All figures have been corrected for background
radiation.

Absorber placed between detector and source (cougtzupnetrr?rﬁute)
No absorber 5000
Thin card ' 5000
3 mm thickness of aluminium 4000
10mm thickness of lead 500
(a) (i) Name oﬁe radiation that is not given out by this source. 1]
gem’\fmu .................................
(i) How much of the original radiation is absorbed by the aluminium? 1]
..... L}‘f'%? counts per minute
(i)  How much of the original count rate was produced by beta radiation? [1]
............ gm? counts per minute

=
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DavieRP
Sticky Note
0 marks - the candidate has no understanding of the data in the table to answer any of the three questions correctly. The result for thin card being the same as with no absorber was not linked to alpha radiation not being present. There was no link made between answers (ii) and (iii). 


14

Examiner
|
_(b)  When gamma radiation passes through lead from a different source, the counts per o

minute depend on the thickness of lead between the source and the counter in the way
shown in the table.

Thickness of lead between source and detector (mm) (cougtzu;;rrfr;[ﬁwute)
0 8000
10 | 4000
30 1000
40 500
50 250
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15

(i) Plot the data on the grid below and draw a suitable line. [3]

count rate (counts per minute)
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(i) Use the graph to describe the relationship between the count rate and the thickness

of lead.

© WJEC CBAC Ltd.
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DavieRP
Sticky Note
1 mark - the trend was identified to earn the first mark. However, the decreasing rate was not. 

DavieRP
Sticky Note
2 marks - the plotted points were within tolerance so gained 2 marks. The line mark was not awarded. There was a double line and a wobble in places. 


(i)

16

The count rate for a 10 mm thickness of lead is 4 000 counts per minute.

()  What fraction of this would be detected for a 30 mm thickness of lead? [2]

Lowmsh < 028 ﬁ@ﬁ *Zf.i' . Q
R LL e 1 e
teop T ' Eﬂg@ =

fraction = .. KE= ........

() What count rate would be detected for a 60 mm thickness of lead? [1]

State how you arrived at your answer.
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countrate = 14 R counts per minute
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evansl
Sticky Note
Question total = 7.

DavieRP
Sticky Note
4 marks - all of (iii) is correct. There was enough in the last part to convey the message that the count rate halves as thickness increases by 
10 mm. 


6.

13

Many radioactive sources emit more than one kind of radiation. The apparatus below can be
used to identify the radiations that a source gives out. Different absorbers are placed in turn
between the source and detector and the reading on the counter is taken.

radioactive detector
source

=0 ]

o O
iooé

counter

An experiment produced the following results. All figures have been corrected for background
radiation.

Absorber placed between detector and source (Courizu;etrrﬁiﬁmute)
No absorber 5000
Thin card 5000
3mm thickness of aluminium 4000
10mm thickness of lead 500

(a) (i) Name one radiation that is not given out by this source.

(i) How much of the original radiation is absorbed by the aluminium? 1]
1@@@ .............. counts per minute
(i) How much of the original count rate was produced by beta radiation? 1]

6@ ................. counts per minute
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|
(b) When gamma radiation passes through lead from a different source, the counts per o

minute depend on the thickness of lead between the source and the counter in the way
shown in the table.

Thickness of lead between source and detector (mm) (courigupn;rr?htﬁute)
0 8000
10 4000
30 1000
40 500
50 250

© WJEC CBAC Ltd. (4463-01)
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_ Examiner
!
(i) Plot the data on the grid below and draw a suitable line. [3] o
count rate (counts per minute)
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(i) Use the graph to describe the relationship between the count rate and the thickness
of lead. c _ 2]
ashe Ahiaveess CF leod Qot
N (\D B B
Thickec the Coont. rere @Oi‘ ..............
O e e
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ii)

16

The count rate for a 10 mm thickness of lead is 4 000 counts per minute.

(I)  What fraction of this would be detected for a 30mm thickness of lead? [2]

2 & LOop<20 | .

. =
fraction = ‘LD—EJD .......

()  What count rate would be detected for a 60 mm thickness of lead? 1]

© WJEC CBAC Ltd.

(4463-01)

count rate = \6@ ............ counts per minute

State how you arrived at your answer. 1

Examiner
only
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6.

13

Many radioactive sources emit more than one kind of radiation. The apparatus below can be
used to identify the radiations that a source gives out. Different absorbers are placed in turn
between the source and detector and the reading on the counter is taken.

radioactive detector
source

=0 ]

O O
ioo@

counter

An experiment produced the following results. All figures have been corrected for background
radiation.

Absorber placed between detector and source (Courizu;etrrﬁiﬁmute)
No absorber 5000
Thin card 5000
3mm thickness of aluminium 4000
10mm thickness of lead 500

(i) How much of the original radiation is absorbed by the aluminium? 1]
1@@@ .............. counts per minute
(i) How much of the original count rate was produced by beta radiation? @ 1]

6@ ................. counts per minute

© WJEC CBAC Ltd, (4463-01) Turn over.
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Sticky Note
1 mark - the data is interpreted correctly to answer (ii). However, the link with (iii) is not realised. 

Sticky Note
0 marks - the information at the top of the page must have been ignored or the candidate believes heat is a radioactive emission. 


14

. Examiner
|
(b) When gamma radiation passes through lead from a different source, the counts per o

minute depend on the thickness of lead between the source and the counter in the way
shown in the table.

Thickness of lead between source and detector (mm) (courigupn;rr?htﬁute)
0 8000
10 4000
30 1000
40 500
50 250

© WJEC CBAC Ltd. (4463-01)
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(i) Plot the data on the grid below and draw a suitable line. [3]

count rate (counts per minute)

A
8000

| et

7000

——

6000

5000 i

4000

3000

2000

L
d

l’

1000 2N

T
0 . i -
0 10 20 30 40 50 60
thickness of lead between source and detector (mm)

(i) Use the graph to describe the relationship between the count rate and the thickness
of lead. [2]

os+he. himveess OF leod Qot
Thicker the Coont rate. 9ot
ese I
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Sticky Note
1 mark - the trend was identified to earn the first mark. However, the decreasing rate was not. 

Sticky Note
2 marks - the plotted points were within tolerance so gained 2 marks. The line mark was not awarded. There are double lines and a wobble in places. 
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Examiner
|
iii)  The count rate for a 10mm thickness of lead is 4 000 counts per minute. o

(I)  What fraction of this would be detected for a 30mm thickness of lead? [2]
- ]
& & L0o+30 g .
: fraction = Do

()  What count rate would be detected for a 60 mm thickness of lead? 1]

| S
count rate = \60 ............ counts per minute

State how you arrived at your answer. 1

12
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Sticky Note
Question total = 5.

Sticky Note
1 mark - the candidate describes how to use the graph to find the value (1 mark) but does not actually extrapolate so cannot get the answer mark.  

Sticky Note
0 marks - the candidate did not refer back to the table and use 
1 000 cpm. 


6.

13

Many radioactive sources emit more than one kind of radiation. The apparatus below can be
used to identify the radiations that a source gives out. Different absorbers are placed in turn
between the source and detector and the reading on the counter is taken.

radioactive detector
source

=]

_ O O
/:_:7\00@

counter

An experiment produced the following results. All figures have been corrected for background
radiation.

Absorber placed between detector and source (cougtzu;;rrz{ﬁ]ute)
No absorber 5000
Thin card 5000
3mm thickness of aluminium 4000
10mm thickness of lead 500
(a (i) Name oﬁe radiation that is not given out by this source. [1]
Camon .
(i) How much of the original radiation is absorbed by the aluminium? [1]
NeCIGININ. counts per minute
(i) How much of the original count rate was produced by beta radiation? [1]

...... 4@@ counts per minute

© WJEC CBAC Lid. (4463-01) Turn over.
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(b) When gamma radiation passes through lead from a different source, the counts per
‘ minute depend on the thickness of lead between the source and the counter in the way

shown in the table.

Thickness of lead between source and detector (mm) (cour%(;u;etrr?f;t%ute)
0 8000
10 4000
30 | 1000
40 500
50 250
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(i) Plotthe data on the

count rate (counts per minute)

8 OOO'%’

15

grid below and draw a suitable line. [3]

|
A
i

N

7000 7

BENp ==

=

s

6000 a

-
-
—

T

5000

gue

T e

=

4000

3000

2000

1000

$-

0 10 20 30 40 50 60

thickness of lead between source and detector (mm).

(i) Use the graph to describe the relationship between the count rate and the thickness

of lead‘.

‘(H%W

® WJEC CBAC Ltd.

[2]
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(iii)

V2O <&82= 22000

16

The count rate for a 10 mm thickness of lead is 4000 counts per minute.

() What fraction of this would be detected for a 30mm thickness of lead? [2]

% SX <[COQ = \ZQQO . 7 L‘F
%QLVLQQQ X(QQ:% fraction = .52

(1) What count rate would be detected for a 60 mm thickness of lead? 1]

count rate = Z‘\CDQO counts per minute

State how you arrived at your answer. 1]

Examiner
only
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6.

13

Many radioactive sources emit more than one kind of radiation. The apparatus below can be
used to identify the radiations that a source gives out. Different absorbers are placed in turn
between the source and detector and the reading on the counter is taken.

radioactive detector
source

=]

_ O O
/:_:7\00@

counter

An experiment produced the following results. All figures have been corrected for background
radiation.

Absorber placed between detector and source (cougtzu;;rrz{ﬁ]ute)
No absorber 5000
Thin card 5000
3mm thickness of aluminium 4000
10mm thickness of lead 500
(a (i) Name oﬁe radiation that is not given out by this source. [1]
Camon .
(i) How much of the original radiation is absorbed by the aluminium? [1]
NeCIGININ. counts per minute
(i) How much of the original count rate was produced by beta radiation? [1]

...... 4@@ counts per minute
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Sticky Note
1 mark - the result for thin card being the same as with no absorber was not linked to alpha radiation not being present. The data is interpreted correctly to answer (ii). However, the link with (iii) is not realised. 
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only

(b) When gamma radiation passes through lead from a different source, the counts per
‘ minute depend on the thickness of lead between the source and the counter in the way

shown in the table.

Thickness of lead between source and detector (mm) (cour%(;u;etrr?f;t%ute)
0 8000
10 4000
30 | 1000
40 500
50 250
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Examiner
o
(i) Plot the data on the grid below and draw a suitable line. [3] o

count rate (counts per minute)

8 OOO'%’E

i

=

=

—

—

7000 7

e

= G
P

6000 a

-
-
—

T

5000

gue

T e

=

4000

3000 ==

2000

1000

- B
0 10 20 30 40 50 60

thickness of lead between source and detector (mm).

(i) Use the graph to describe the relationship between the count rate and the thickness
of lead. [2]

© WJEC CBAC Ltd. (4463-C1) Turn over.


Sticky Note
1 mark - the trend was identified to earn the first mark. However, the decreasing rate was not. 

Sticky Note
1 mark - only 1 mark awarded for plotting since one point is incorrect. Line mark not awarded because of double lines.


(iii)

16

The count rate for a 10 mm thickness of lead is 4000 counts per minute.

() What fraction of this would be detected for a 30mm thickness of lead? [2]

FO~ %Xﬁ@@@:\z,@@@@ e i

30+ lZ@@Q X (QQ:% fraction = “ZZ> ...
(1) What count rate would be detected for a 60 mm thickness of lead? 1]

V2O <&82= 22000

count rate = Z‘\CDQO counts per minute

State how you arrived at your answer. 1]

© WJEC CBAC Ltd. (4463-01)
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Sticky Note
Question total = 5.

Sticky Note
0 marks - it is unclear what is being attempted here and the multiplication is incorrect anyway.

Sticky Note
2 marks - the ideas behind the method are unclear. However it does not contradict the  correct answer which is shown so 2 marks are awarded. 
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(@) A pupil wants to find the density of an oil. She uses a chemical balance which measures
to the nearest gram (g). She places an empty measuring cylinder on to the balance.

||||’||?
SKB'
p
[

3]
=

s
o

w
=

<

UL LR LR RN RN LN
~
©
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(i) Use this data to find the density of oil.

» Use an equation from page 2.
+ Show all your workings.
» Explain each stage in your calculation. [6 QWC]

(i) State two ways in which the density of the oil could be found to a greater
accuracy. [2]

© WJEC CBAC Ltd. (4463-01) Turn over.



(i) Use this data to find the density of oil.

* Use an equation from page 2.
* Show all your workings.

 Exptlain each stage in your calculation. ) [6 QWC]

Examiner
only

______ be 4 » ).....ha
ﬂjol Q[j dn C/Lw/w\ lcC/O“L[ Ldi@m@{( 4y / f’mC[@

Was Q/WPPj be gve aunal weighed H2g byt
........... (hezased.........b2..... 7 %3)

. ‘ - ) c
..... O X@/@VM'HSLZ‘LS‘ VJS‘[WC}[\CTT/

(i) State two ways in which the density of the oil could be found to a greater
accuracy.

4463
020009

B
S

bala,

| €stue

O o

ﬁg.
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() Use this data to find the density of oil.

* Use an equation from page 2.
* Show all your workings.
 Exptlain each stage in your calculation. ) [6 QWC]

...... he éOﬁbuagﬁx%OlalAafé&eh
a;fole[j ...... B o = WO < TS chemical. Lajcwg{(cy Jinde

Wwas WPPyh) bo Frve ol weighed W2g e lyod

D@mﬂ%‘y: ................. N“@_Q, ..... s : ...... 9 gg/&w?@ ......

. "3 R .
..... O XQ/M'HSFZQE MSiwépm/

(i) State two ways in which the density of the oil could be found to a greater
accuracy.

o Hie ° e | Lala,
: , P

2. ... (Q T ' . '\"Fqigsmm
hnedSutre ! Jg .

O
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Sticky Note
Question total = 7.

Sticky Note
1 mark - the effect of a non zeroed balance would cancel out so no mark awarded for first answer. Measuring mass to a decimal value would improve accuracy so mark awarded here. The reference to volume in brackets is treated as neutral. 

Sticky Note
6 marks - presentation is messy but accuracy of writing is fine (apart from 1 spelling mistake). Determination of values, calculation and units are correct. Top band mark awarded. 
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Examiner
only

(i) Use this data to find the density of oil.

> Use an equation from page 2.
= Show all your workings.
» Explain each stage in your calculation. [6 QWC]

d@nmté‘: ..... DN oo

= 2.29 em3 (.2dp)... . Nearest whele. number .

QOMQ ..... :1w31’ ..................................................................................................................................
..“.[“o....‘g.’amcL......iha..,m.55....‘.o.g.“ﬂ@..‘_.AQ.LL..A.Ln...‘..m_r.......Q.E.Q\f).e,g.t...1.\.9@@.@.(&&;..

t\e_bommégﬁepaaebagoardbﬂiwasmjammmmi
‘Ooned%\hmeubwmtf‘?zmm%\oul ok te mMGSS....

~found..Ouk... hek ... ?\.J;,...‘.,went.....u.P....Ln....‘.’Z.’fs...e..uAs...ﬂu..“l.\ctm.d;f.‘wa.s ..............
Jbetween.. Zh..ond. 76, k. musk. o meant that & was..

]

_‘.@.a.ﬂe, ..... and.“....so%c...“t&g.‘.g.crm.gu.a.......I....m...&d...mm.ckcxm..ln..hgcl._gmumt
ond dild Wwhox the equakon aShed, and theus hoiy
(i) State two ways in which the density of the oil could be found to a greate

accuracy. (2]

W AT FB 95
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(i) Use this data to find the density of oil.

> Use an equation from page 2.
= Show all your workings.
» Explain each stage in your calculation. [6 QWC]

d@nmté‘: ..... DN oo

= 2.29 em3 (.2dp)... . Nearest whele. number .

O 2 e NN D e
To.find... Ahe. mass..of e oW iner piojeck Tloched k.
t\e_bo;%@mégﬁepaaebagoardbﬂiwasmjammmmi
Aoohed,” ik oneasured . 17 2. So.thaks.  hoo.T.qok. te. mass.

~found..Ouk... hek ... ?\.J;,...‘.,went.....u.P....Ln....‘.’Z.’fs...e..uAs...ﬂu..“l.\ctm.d;f.‘wa.s ..............
Jbetween.. Zh..ond. 76, k. musk. o meant that & was..

]

_‘.@.a.ﬂe, ..... and.“....so%c...“t&g.‘.g.crm.gu.a.......I....m...&d...mm.ckcxm..ln..hgcl._gmumt
ond dild Wwhox the equakon aShed, and theus hoiy
(i) State two ways in which the density of the oil could be found to a greate

accuracy. (2]

1. ..N0Le..... @ucexe.......wg;aﬁ.h‘..nﬁ....,‘s.m...Les., ............................................................ —
< l ~

2. puk. e ol the  cONbOWNCr . MOTE.. m:egu%;@g;z

IR F BT =
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Sticky Note
This is a re-wording of the phrase 'greater accuracy' in the question. Better resolution or more precise (words that conveyed those meanings) would have been acceptable. 

Sticky Note
Question total = 1.

Sticky Note
0 marks - not credit worthy. 

Sticky Note
1 mark - correct equation and volume used. The mass of oil has not been determined. Given a mark in the lower band.  


19

(i) Use this data to find the density of oil.

» Use an equation from page 2.
> Show all your workings.

Explain each stage in your calculation. [6 QWC]

density. = macc .. ( .
volume  \' Y/

i

.................................................... (aom,ugvxtOflrWQW\uL%mn

SALY.. 2F R O N TS O K

(i) State two ways in which the density of the oil could be found to a greater
accuracy. [2]

\L.J

Examiner
only

1. 4.54009...0. S Eerevst. e Lo d. 0f wae o sadw k. £0r.adc uroicy
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(i) Use this data to find the density of oil.

» Use an equation from page 2.
> Show all your workings.

Explain each stage in your calculation. [6 QWC]

density. = macc .. ( .
volume  \' Y/

i

.................................................... (aom,ugvxtOflrWQW\uL%mn

SALY.. 2F R O N TS O K

(i) State two ways in which the density of the oil could be found to a greater
accuracy. [2]

\L.J

Examiner
only

1. 4.54009...0. S Eerevst. e Lo d. 0f wae o sadw k. £0r.adc uroicy

2. »apﬁ(&iwbuf\ljve&fcw@L ...... Cenaalp Oaaing. 2SS
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lewija
Sticky Note
0 marks - this would have been acceptable if it had referred to using different volumes of oil each time. 

Sticky Note
Question total = 4.

Sticky Note
4 marks - the correct equation is identified. The volume of oil is read correctly although it is called level. The mass of oil is determined and the density calculated. There is a lack of units throughout. The accuracy of writing is fine apart from a lack of some capital letters. This was awarded a middle band mark. 
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Question Marking details Marks
@ | (@) Desktop / PC 1
(ii) 2005 1
(iii) Desktop / PC 1
(iv) CRT [monitor] (1) Don’t accept the green line 2
because biggest drop [in units used or energy consumed (1) To award
both marks both statements must be linked.
(b) | () % efficiency = useful energy transfer x 100
total energy input 2
= ExlOOz 20[%)]
90
(1) for substitution (1) answer
Correct answer only gets 2 marks
Award 1 mark for 0.2
(ii) 72 [J] 1
(iii) | (I) | Division by 3 (1) [£]1.50 (1) 2
(1) | [E]3.00 (ecf for £4.50 — answer in (b)(iii)(I)) 1
If answer in (b)(iii)(1) is bigger than £4.50 a negative answer is
required.
Question total [11]
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Question Marking details Marks
@ | (@) Alpha / o / helium nucleus 1
(i) 1000 [counts per minute] 1
(iii) 1000 [counts per minute] 1
(b) | () Plots (allow £ % small square division) (2) -1 for each error to a 3
maximum of 2
Smooth curve between 10 and 50 mm allow + %2 small square division
(1) Don’t allow wispy, wobbly, thick, double lines
(i) As the thickness increases, the counts per minute (count rate) 2
decreases (1) in smaller and smaller intervals / at a decreasing rate (1)
Treat as neutral: in a non-linear way or gradient decreases as the
thickness increases
ecf from graph
Award 2 marks for: every 10 mm the count rate halves
(iii) | (I) | 1000 (1) but not on answer line 2
Ya expressed in any terms or 0.25 (1) Accept 25%
(1) | 125 (1) [counts per minute] 2
The count rate halves every 10 mm (1)
Accept is a quarter of the 40 mm value or half the 50 mm value
Or extrapolated graph (1) value between 50 — 200 (1)
Question total [12]

© WIJEC CBAC Ltd.







Question

Marking details

Marks

@ | @)

(i)

Indicative content:

Mass of measuring cylinder (from the first diagram)= 1129

Mass of measuring cylinder + liquid (from the second diagram)=172g
Volume of liquid (from the third diagram) = 75cm?

Mass of liquid =609

mass  60_og glem?

density =
volume 75

5 — 6 marks The candidate constructs an articulate, integrated account
correctly linking relevant points, such as those in the indicative
content, which shows sequential reasoning. The answer fully addresses
the question with no irrelevant inclusions or significant omissions. The
candidate uses appropriate scientific terminology and accurate
spelling, punctuation and grammar.

3 —4 marks The candidate constructs an account correctly linking
some relevant points, such as those in the indicative content, showing
some reasoning. The answer addresses the question with some
omissions. The candidate uses mainly appropriate scientific
terminology and some accurate spelling, punctuation and grammar.

1 — 2 marks The candidate makes some relevant points, such as those
in the indicative content, showing limited reasoning. The answer
addresses the question with significant omissions. The candidate uses
limited scientific terminology and inaccuracies in spelling, punctuation
and grammar.

0 marks The candidate does not make any attempt or give a relevant
answer worthy of credit.

Any 2 x(1) from:
e Better resolution / more precise / smaller increments / smaller
divisions on balance / cylinder
Use a cylinder that measures to the nearest ml
Use a balance that measures to 1 decimal place
Take measurements at eye level
Bigger volume (amount) of liquid
Use a pipette or burette or volumetric flask or syringe
e Take repeat readings with different volumes of oil
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