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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 145 4.5 1.3 7 64.5 100
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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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5. Homeowners who generate electricity from solar power save money and get paid for the energy
they produce.

(a) State two ways using solar power benefits the environment. [2]

1. [e5S.. Q,LQOJnQHj ............ N 1L o) 22N
........ LDCCh
2. NOk..AS...00UCH energ il

............ bé\/\JOﬁ\fd

(b) The total savings for a typical 2.4 kW household installation of solar panels are:
+ £1100 a year from the Generation Tariff

» £80 a year from the Export Tariff
« £120 a year reduction of current electricity bills.

() Calculate the total saving in a year.

__O_)Yz\_%%» Saving = £ 1200

i (i) Ifthe solar panels cost £7 800 to install, calculate the payback time. [2]

\ ?) Q0] Payback time = .........\ 0 I years

(i) State how the payback time for the solar panel will be affected if the power output
from the panel is less than 2.4 kW. (1]

....... bea&emr%uu@a

(iv) Give two reasons why the power output from the panel may be less than 2.4 kW.

(2]
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(c)

(i) One unit of electricity costs 15 p. Calculate how many units must have been
produced to save the homeowner £120 (12000 p). [2]

Use the equation:

number of units =

MR

(i) Calculate the number of hours of sunshine required by the 2.4kW solar panels to
generate the number of units for your answer in (c)(i). 2]

Use the equation:

time
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5.

Homeowners who generate electricity from solar power save money and get paid for the energy
they produce.

(a) State two ways using solar power benefits the environment. [2]

(b) The total savings for a typical 2.4 kW household installation of solar panels are:
*  £1100 a year from the Generation Tariff

e £80 a year from the Export Tariff
» £120 a year reduction of current electricity bills.

(i) Calculate the total saving in a year. 11

saving=£ 1300

(i) If the solar panels cost £7 800 to install, calculate the payback time. [2]

Payback time = ........ 6 ............... years

(i) State how the payback time for the solar panel will be affected if the power output
from the panel is less than 2.4 kW.

‘(jl ) \\\” v (G,

(iv) Give two reasons why the power output from the panel may be less than 2.4 kW.
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(c) () One unit of electricity costs 15p. Calculate how many units must have been
produced to save the homeowner £120 (12000 p). 2]

Use the equation:

number of units

saving

cost per unit

Number of units = 5 ..................

(i) Calculate the number of hours of sunshine required by the 2.4kW solar panels to
generate the number of units for your answer in (c)(i). [2]

Use the equation:

fime
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5.

Homeowners who generate electricity from solar power save money and get paid for the energy
they produce.

(a) State two ways using solar power benefits the environment. [2]

oL Th es gk woeshke  gtec v egly
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(b) The total savings for a typical 2.4 kW household installation of solar panels are:

* £1100 a year from the Generation Tariff
* £80 a year from the Export Tariff
* £120 a year reduction of current electricity bills.

(i) Calculate the total saving in a year. [1]
L b0
Y
SAY
L0 0 2 -
| Saving=£ ... \!7 ..... L.
(i) If the solar panels cost £7 800 to install, calculate the payback time. 2]
1800
I\ % RY
m Payback time = é ...... z @ ...... years

(i) State how the payback time for the solar panel will be affected if the power output
from the panel is less than 2.4 kW. 1]

B YVAR (¢ we e e ((‘:j\ﬂbngiv Elre

[2]
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(c) (i) One unit of electricity costs 15p. Calculate how many units must have been
produced to save the homeowner £120 (12000p). [2]

Use the equation:
saving
cost per unit

2000 = ek 125 k1077

number of units =

Nusberermnid S+

Number of units =

'(2): e

(i) Calculate the number of hours of sunshine required by the 2.4kW solar panels to
generate the number of units for your answer in (c)(i). [2]

Use the equation:
) number of units

power
(250
- Lome = oy — 0.4

time =

Time =
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Question Marking point Marks
5. (a) Any two of: 2
o less power stations need to be built
e less use of fossil fuels
e less pollution of burning fossil fuels/less greenhouse gases/ less
acidic gases/less acid rain
(b)(i) annual return = £1300 1
(i) payback time = 7800/1300 (ecf) (1) = 6 years (1) 2
(iir) will increase/be longer 1
(iv) Two of: 2
e poor position / facing away from sun/facing North
o cloudy weather / not enough sun (light)
e time of the year
e time of day/night time
(c) (i) subs = 12000/15 (1) = 800 (1) 2
(i) Time = 800/2.4 (1) Allow ecf from (c)(i) 2

Answer = 333(.33) (1)
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5. Homeowners who generate electricity from solar power save money and get paid for the energy
they produce.

(a) State two ways using solar power benefits the environment. 2]
1. [e5S.. Q,LQOJnQHj ............ Wil oe O
........ LS e
2. NOk..AS...00UCH energ il

............ bé\/\JOﬁ\fd

(b) The total savings for a typical 2.4 kW household installation of solar panels are:
+ £1100 a year from the Generation Tariff

» £80 a year from the Export Tariff
« £120 a year reduction of current electricity bills.

() Calculate the total saving in a year.

__O_)Yz\_%%» Saving = £ 1200

i (i) Ifthe solar panels cost £7 800 to install, calculate the payback time. [2]

\ ?) Q0] Payback time = .........\ 0 I years

(i) State how the payback time for the solar panel will be affected if the power output
from the panel is less than 2.4 kW. (1]

....... bea&emr%uu@a

(iv) Give two reasons why the power output from the panel may be less than 2.4 kW.

(2]
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Sticky Note

These did not specify any benefits to the environment. 



Sticky Note

The calculation in i and ii are both correct.
Showing the workings in ii allow a mark to be awarded even if the answer is incorrect. 



Sticky Note

The question is not addressed.



Sticky Note

This answer does not satisfy the question. 





(c)

(i) One unit of electricity costs 15 p. Calculate how many units must have been
produced to save the homeowner £120 (12000 p). [2]

Use the equation:

number of units =

MR

(i) Calculate the number of hours of sunshine required by the 2.4kW solar panels to
generate the number of units for your answer in (c)(i). 2]

Use the equation:

time
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Sticky Note

Both calculations are completed correctly.
In both cases workings are shown which would allow credit to be given even if the final answer is incorrect. 










5.

Homeowners who generate electricity from solar power save money and get paid for the energy
they produce.

(a) State two ways using solar power benefits the environment.

(b) The total savings for a typical 2.4 kW household installation of solar panels are:

*  £1100 a year from the Generation Tariff
e £80 a year from the Export Tariff
» £120 a year reduction of current electricity bills.

(i) Calculate the total saving in a year. 11

saving=£ 1300

(i) If the solar panels cost £7 800 to install, calculate the payback time. [2]

Payback time = ........ 6 ............... years

(i) State how the payback time for the solar panel will be affected if the power output
from the panel is less than 2.4 kW.

=]
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Sticky Note

These did not specify any benefits to the environment. 



Sticky Note

The calculation in i and ii are both correct.
Not showing the workings in ii disallows credit if the answer is incorrect. 



Sticky Note

A correct statement. 



Sticky Note

These answers do not satisfy the question





(c) () One unit of electricity costs 15p. Calculate how many units must have been
produced to save the homeowner £120 (12000 p). 2]

Use the equation:

number of units

saving

cost per unit @

Number of units = 5 ..................

(i) Calculate the number of hours of sunshine required by the 2.4kW solar panels to
generate the number of units for your answer in (c)(i). [2]

Use the equation:

fime
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Sticky Note

Incorrect answer due to division of two values in different units. 



Sticky Note

An ecf from part i. is allowed. Not showing workings means no credit is available if an error is made in the division. 










5.

Homeowners who generate electricity from solar power save money and get paid for the energy
they produce.

(a) State two ways using solar power benefits the environm@ [2]

oL Th es gk woeshke  gtec v egly

ougod bk A e S pmwsflac

(b) The total savings for a typical 2.4 kW household installation of solar panels are:

* £1100 a year from the Generation Tariff
* £80 a year from the Export Tariff
* £120 a year reduction of current electricity bills.

(i) Calculate the total saving in a year. [1]
L b0
EY
=
G
\ i o 0 2~
| Saving=£ ... \!7 ..... L.
(i) If the solar panels cost £7 800 to install, calculate the payback time. 2]
1800
voo!l @
m Payback time = é ...... z @ ...... years

(i) State how the payback time for the solar panel will be affected if the power output
from the panel is less than 2.4 kW. 1]

[2]
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Sticky Note

The reasons are too vague.



Sticky Note

A correct calculation. 



Sticky Note

The saving is subtracted from the cost. It is unclear how a final answer of 10 is arrived at. No marks. 



Sticky Note

An incorrect deduction. 



Sticky Note

The question was misunderstood. 
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(c) (i) One unit of electricity costs 15p. Calculate how many units must have been
produced to save the homeowner £120 (12000p). [2]

Use the equation:

saving @

cost per unit

2000 = ek 125 k1077

number of units =

Nusberermnid S+

Number of units =

'(2): e

(i) Calculate the number of hours of sunshine required by the 2.4kW solar panels to
generate the number of units for your answer in (c)(i). [2]

Use the equation:
) number of units

t =
me power @
(250
- Lne = o4y = L4

Time =
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Sticky Note

It is an incorrect method. 



Sticky Note

An ecf is allowed from i. The workings are also clearly shown. Both marks awarded. 










5.

Homeowners who generate electricity from solar power save money and get paid for the energy
they produce.

(a) State two ways using solar power benefits the environment. 2]

(b) The total savings for a typical 2.4 kW household installation of solar panels are:

*  £1100 a year from the Generation Tariff
e £80 a year from the Export Tariff
* £120 a year reduction of current electricity bills.

(i) Calculate the total saving in a year. 1]
Saving=£ ..,

(i)  If the solar panels cost £7 800 to install, calculate the payback time. [2]
Payback time = ... years

(iii) State how the payback time for the solar panel will be affected if the power output
from the panel is less than 2.4 kW. [1]

[2]
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Examiner
[
(c) (i) One unit of electricity costs 15p. Calculate how many units must have been o
produced to save the homeowner £120 (12000 p). 2]
Use the equation:
number of units = ——ovd
cost per unit
Number of units = ...
(ii) Calculate the number of hours of sunshine required by the 2.4 kW solar panels to
generate the number of units for your answer in (c)(i). [2]
Use the equation:
) number of units
time =
power
Time = . hours
12
© WJEC CBAC Ltd. (4781-01) Turn over.
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7. Use the information in Diagram 2, the text and Table 1 to answer the following questions.

(a) Describe how the properties of galaxies change from left to right along the Hubble
Classification Scheme. [6 QWC]
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(b) Write down the class of each galaxy shown in the diagrams below.

The first one has been done for you.

© WJEC CBAC Lid.
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7.

11

Use the information in Diagram 2, the text and Table 1 to answer the following questions.

(a) Describe how the properties of galaxies change from left to right along the Hubble
Classification Scheme. [6 QWC]

.................................................................................................................................................................................
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(b) Write down the class of each galaxy shown in the diagrams below.

The first one has been done for you.
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7.

Use th

(a) Describe how the properties of galaxies change from left to right along the Hubble

B@ecaws—e ...... . bo.. \ww ...... on.the | 6/6(71»6, ................ |

Rect Shigt =CMBR.

11
e information in Diagram 2, the text and Table 1 to answer the following questions.

Classification Scheme. [6 QWC]
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(b)  Write down the class of each galaxy shown in the diagrams below.

The first one has been done for you.
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Question

Marking point

Marks

7.

(@)

(b)

Indicative content

e The first set of galaxies are elliptical. They do not have spirals.

e From EO to E7 their shape changes from round to more oval.

e Next are the lenticular galaxies which have a central bulge but
no arms.

e The spiral galaxies (S) and barred spiral galaxies (SB) appear
next.

e SB galaxies have a bar across their centres from which the
arms appeatr.

e Sa and SBa galaxies have a large central bulge and tight arms /
Sc and SBc have a smaller bulge and open arms.

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.

Sb/Sc, E3 - 5, SBb
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7. Use the information in Diagram 2, the text and Table 1 to answer the following questions.

(a) Describe how the properties of galaxies change from left to right along the Hubble
Classification Scheme. [6 QWC]
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Sticky Note

Elliptical galaxies are described. However the change in shape from E0 to E7 is not included. Lenticular galaxies are excluded from the answer. Spiral galaxies are described but statements about how the central bulge and tightness of arms varies from Sa to Sc is omitted. Barred spiral galaxies are not included in the response. This is a lower band response and earned two marks. 





(b) Write down the class of each galaxy shown in the diagrams below.

The first one has been done for you.
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Sticky Note

All classes of galaxies identified correctly. 










7.

11

Use the information in Diagram 2, the text and Table 1 to answer the following questions.

(a) Describe how the properties of galaxies change from left to right along the Hubble
Classification Scheme. [6 QWC]
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Sticky Note

Elliptical galaxies are described and they are classified by the shape 'of the ball'. However the change in shape from E0 to E7 is not included. Lenticular galaxies are excluded from the answer. Spiral galaxies are described but statements about how the central bulge and tightness of arms varies from Sa to Sc is omitted. Barred spiral galaxies are not included in the response. This is a lower band response and earned two marks. 





(b) Write down the class of each galaxy shown in the diagrams below.

The first one has been done for you.
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Class EO
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Sticky Note

Spiral and barred spiral galaxies are confused. However the classification E3 is correct. 
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7. Use the information in Diagram 2, the text and Table 1 to answer the following questions.

(a) Describe how the properties of galaxies change from left to right along the Hubble
Classification Scheme. [6 QWC]
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Sticky Note

Elliptical galaxies are described as not having discs and arms but they are not described by their shape. The change in shape from E0 to E7 is not included. Lenticular galaxies are excluded from the answer. Spiral galaxies are described but statements about how the central bulge and tightness of arms varies from Sa to Sc is omitted. Barred spiral galaxies are  included in the response but again no indication of variation in shape from SBa to SBc. This is a lower band response and earns two marks. 





(b)  Write down the class of each galaxy shown in the diagrams below.

The first one has been done for you.
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Sticky Note

One correct classification i.e. Sc. 
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7. Use the information in Diagram 2, the text and Table 1 to answer the following questions. o

(@) Describe how the properties of galaxies change from left to right along the Hubble
Classification Scheme. [6 QWC]
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(b) Write down the class of each galaxy shown in the diagrams below.

The first one has been done for you.
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Class EO
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speed (km/s)

13

(a) Use the data in Table 2 to plot a graph on the grid below.

Use only the data for the six galaxies from NGC-4486 to NGC-5548.

Add a straight line of best fit that goes through the origin.

[3]

A
6000

5000

4000

3000

2000

R,

1000 13 >z

P

0 10 20 30 40 50
distance from Earth (Mpc)

(b) Use your graph to find a value for the Hubble constant.

Hubble constant =

© WJEC CBAC Ltd. (4781-01)
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8. (a) Use the datain Table 2 to plot a graph on the grid below.
Use only the data for the six galaxies from NGC-4486 to NGC-5548.
Add a straight line of best fit that goes through the origin. [3]
A
6000
W T 1545"__
AT 1
U l{- i/ VAot T3
[
4000 M
,\U? ]
S v
6 - it
- 3000 T
2 T+
[0)] 4
Q.
w
E Y] Ty
2000 R e T 2
S AT F T
1000
TR z
mea‘\‘ﬁ(— ‘:L:Jv‘:
0 -
0 10 20 30 40 50 60 70
distance from Earth (Mpc)
(b) Use your graph to find a value for the Hubble constant. [3]
0 Iy
Hubble constant = Oﬁm/ﬁa ....... km/s/Mpc
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speed (km/s)

13

(@) Use the data in Table 2 to plot a graph on the grid below.
Use only the data for the six galaxies from NGC-4486 to NGC-5548.
Add a straight line of best fit that goes through the origin. [3]
A
6000 ]
5000 -
4000
e
3000 —
2000
1000
1
0 ol-te el LT BN o
0 10 20 30 40 50 60 70
distance from Earth (Mpc)
(b)  Use your graph to find a value for the Hubble constant. [3]
1470 Km/S
-0
Hubble constant = 65!’1?(. ............... km/s/Mpc
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Marks

Question Marking point
8. () Plotting all correct */- half square tolerance (2), five correct (1) 3
Straight line of best fit (1) (must go through origin)
(i) Evidence of use of graph to provide values from both axes (1) 3

correct substitution (1)
value for Hubble Constant between 50 — 80 km/s/Mpc (1)
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speed (km/s)

13

(a) Use the data in Table 2 to plot a graph on the grid below.
Use only the data for the six galaxies from NGC-4486 to NGC-5548.

Add a straight line of best fit that goes through the origin. @ [3]
/
6000 } ]
5000 Ty
4000 1
3000
2000 ta
b .
1000173 ;/’
oA -
0 10 20 30 40 50 60 70
distance from Earth (Mpc)
(b) Use your graph to find a value for the Hubble constant. [3]
A Hubble constant = %20@ km/s/Mpc
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Sticky Note

One point is plotted incorrectly and one is omitted. No plotting marks. The line of best fit is allowed since there are two points either side. However it is accepted that it is too steep. 



Sticky Note

No workings are shown. There is no evidence that a pair of values are taken from the graph to find the gradient. The answer given is clearly the maximum plotted speed read from the graph. 
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Examiner
8. (a) Use the datain Table 2 to plot a graph on the grid below. on
Use only the data for the six galaxies from NGC-4486 to NGC-5548.
Add a straight line of best fit that goes through the origin. [3]
A
6000
W T 1545"__
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distance from Earth (Mpc)
(b) Use your graph to find a value for the Hubble constant. [3]
0 Iy
Hubble constant = Oﬁm/ﬁa ....... km/s/Mpc
6
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Sticky Note

One plotting error. The line is clearly not straight neither does it pass through the origin. 



Sticky Note

No evidence on the graph of where the values are taken from. A vertical span of 
3000 does not coincide with a horizontal one of 33. No marks. 










8.

speed (km/s)

13

(@) Use the data in Table 2 to plot a graph on the grid below.
Use only the data for the six galaxies from NGC-4486 to NGC-5548.

Add a straight line of best fit that goes through the origin.
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6000

@ [3]
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5000
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4000

3000

2000
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1000

0 10 20

30

40 50 60 70

distance from Earth (Mpc)

(b)  Use your graph to find a value for the Hubble constant. [3]
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Sticky Note

Two plotting errors and the line is not drawn passing through the origin. No marks awarded. 



Sticky Note

The values on the answer line are the coordinates of galaxy NGC-7469. No marks. 
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8. (a) Use the data in Table 2 to plot a graph on the grid below. o
Use only the data for the six galaxies from NGC-4486 to NGC-5548.
Add a straight line of best fit that goes through the origin. [3]
60001
5000
4000
Q)
S
S5
- 3000
()
(]
Q.
(7]
2000
1000
0
0 10 20 30 40 50 60 70
distance from Earth (Mpc)
(b)  Use your graph to find a value for the Hubble constant. [3]
Hubble constant = ... km/s/Mpc
6
© WJEC CBAC Ltd. (4781-01) Turn over.











