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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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4.

Electricians need to understand the differences between series and parallel circuits and how

they behave.

(@)

(b)

(i) Add a variable resistor to the series circuit below which can act as a dimmer to

control the brightness of the lamps.

K

(i)  Draw a circuit diagram to show two lamps connected in parallel to a battery.

— R

Tick (/) the boxes next to the three correct statements about these circuits.

[1]

(1]

Connecting lamps in parallel instead of in series does not change the current

As current passes through each lamp in series it gets smaller

The voltage across each lamp in parallel is the same

Connecting extra lamps in series decreases the current

The current through the battery in the parallel circuit is the sum of the

currents through each lamp

The voltage across each lamp in series is the same as the battery voltage

© WJEC CBAC Ltd. (3440U10-1)
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(c) A series circuit is set up using a battery and two lamps.
The battery voltage is 6V and each lamp has a resistance of 12 Q.

(i) Use the equation:

R=R + R,
to calculate the total resistance (R) of the two lamps. 1]
R= 1n+1,

\1Sb
1S
O\ \

(i)  Use the equation:

(= voltage

current = L esistance |
. . . - . \‘
to calculate the current in this series circuit. 2] s ‘
<§rv\ i
Cucenk= b L ‘
0 |
'm \ }\ il
.o |

Current = OJ ............. A
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4.

Electricians need to understand the differences between series and parallel circuits and how

they behave.

(a) (i) Add a variable resistor to the series circuit below which can act as a dimmer to

control the brightness of the lamps.

_—

X

(i) Draw a circuit diagram to show two lamps connected in parallel to a battery.

§
p |
/ |
/ O ——
P —— \
‘1 ‘
| |

V1
A
\
.&T— T - / 1¥’ - ,

(b) Tick (/) the boxes next to the three correct statements about these circuits.
Connecting lamps in parallel instead of in series does not change the current
As current passes through each lamp in series it gets smaller
The voltage across each lamp in parallel is the same
Connecting extra lamps in series decreases the current

The current through the battery in the parallel circuit is the sum of the
currents through each lamp

The voltage across each lamp in series is the same as the battery voltage

© WJEC CBAC Ltd. (3440U10-1)
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(c) A series circuit is set up using a battery and two lamps. o
The battery voltage is 6V and each lamp has a resistance of 12 Q.
(i) Use the equation:
R= R + R,
to calculate the total resistance (R) of the two lamps. 1]
: |
2 b2 - 35 %
i’ R=.FET.....Q
(i) Use the equation: ii
|
(= voltage }
current = resistance
to calculate the current in this series circuit. b [2] s J
! vl =
Tﬁv ey b ‘“’
o ¢ |
Current = .. B A |
\
1











4,

Electricians need to understand the differences between series and parallel circuits and how
they behave.

(@ (i) Add a variable resistor to the series circuit below which can act as a dimmer to
control the brightness of the lamps. 1]

Q-7

(i)  Draw a circuit diagram to show two lamps connected in parallel to a battery. [1]

(b) Tick (V) the boxes next to the three correct statements about these circuits. [3]

Connecting lamps in parallel instead of in series does not change the current

As current passes through each lamp in series it gets smaller /

The voltage across each lamp in parallel is the same

Connecting extra lamps in series decreases the current \

The current through the battery in the parallel circuit is the sum of the
currents through each lamp

The voltage across each lamp in series is the same as the battery voltage
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(c) A series circuit is set up using a battery and two lamps. o

The battery voltage is 6V and each lamp has a resistance of 12 Q.

(i) Use the equation:

R=R+ 4,
to calculate the total resistance (R) of the two lamps. 1]
Q - V£ 112 L4
-
v BT
(i)  Use the equation:
= voltage
current = resistance

to calculate the current in this/z/eries circuit.
—

2t~

3440U101
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
4T@ [ 0 1 1 1
in series
i
@ .
1 1 1
b
(b) Tick 3,4,5 3 3 3
c [
© | 0 Total resistance in series = 12 + 12 = 24 1 1 1 1
(i) | =6 + 24 (ecf) subs (1) 1
=0.25A/ %A (1) 1 2 2 2
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4.

Electricians need to understand the differences between series and parallel circuits and how

they behave.

(@

(b)

(i) Add a variable resistor to the series circuit below which can act as a dimmer to

control the brightness of the lamps.

K&

(i)  Draw a circuit diagram to show two lamps connected in parallel to a battery.

&

Tick (/) the boxes next to the three correct statements about these circuits.

Connecting lamps in parallel instead of in series does not change the current ',?S./ \/

As current passes through each lamp in series it gets smaller
The voltage across each lamp in parallel is the same
Connecting extra lamps in series decreases the current

The current through the battery in the parallel circuit is the sum of the
currents through each lamp

The voltage across each lamp in series is the same as the battery voltage

© WJEC CBAC Ltd. (3440U10-1)
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Sticky Note

This is not a symbol for a variable resistor. (0) Do you know what the symbol looks like? Does it matter where it is placed in the circuit?



Sticky Note

This is a copy of the circuit diagram above. The lamps are connected in series. (0) What does the parallel circuit look like? 



Sticky Note

This question tests knowledge of the properties of series and parallel circuits. Two ticks are in the correct boxes. (2) Can you identify the incorrectly ticked box? 
CLUE: What happens to the total resistance of a circuit if lamps are added in parallel? 





-

(c) A series circuit is set up using a battery and two lamps.
The battery voltage is 6V and each lamp has a resistance of 12 Q.

(i) Use the equation:

R=R + R,
to calculate the total resistance (R) of the two lamps.
R= 1+,
ISk

(i)  Use the equation:

voltage

rrent= ————
cu t resistance

to calculate the current in this series circuit.
Cutrenk= b

F@i\ YA

© WJEC CBAC Ltd. (3440U10-1)
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rR= R o

[2]
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Sticky Note

The equation shows that total resistance is found by adding resistance 1 to resistance 2. The working shows that resistance 2 has been squared. What should the answer be? 




Sticky Note

The correct voltage of 6V has been substituted into the equation. However only the resistance of one of the lamps has been substituted. The total resistance value calculated above should have been used (156). (0)










4.

Electricians need to understand the differences between series and parallel circuits and how

they behave.
@ ()

control the brightness of the lamps.

(ii)

e

(b) Tick (/) the boxes next to the three correct statements about these circuits.
Connecting lamps in parallel instead of in series does not change the current
As current passes through each lamp in series it gets smaller

The voltage across each lamp in parallel is the same

Connecting extra lamps in series decreases the current

The current through the battery in the parallel circuit is the sum of the
currents through each lamp

The voltage across each lamp in series is the same as the battery voltage

© WJEC CBAC Ltd. (3440U10-1)

Add a variable resistor to the series circuit below which can act as a dimmer to

Ne

Draw a circuit diagram to show two lamps connected in parallel to a battery. [1]
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[1]

o

[3]




Sticky Note

This is not a symbol for a variable resistor. (0) Do you know what the symbol looks like? Does it matter where it is placed in the circuit?



Sticky Note

The question asks for the diagram of 2 lamps in parallel with a battery. The lamps are drawn in parallel however there is an additional component in the diagram. (0) 



Sticky Note

This question tests knowledge of the properties of series and parallel circuits. One tick is in the correct boxes. (1) Can you identify which one it is? 
CLUE: Statements 3 and 6 cannot both be true. 

Try to identify the two other correct statements. 





(c) A series circuit is set up using a battery and two lamps.
The battery voltage is 6V and each lamp has a resistance of 12 Q.

(i) Use the equation:

R= R +R,
to calculate the total resistance (R) of the two lamps. 1]
12 b2l R=_FET .0
(i)  Use the equation:
(= voltage
current = resistance
to calculate the current in this series circuit. b [2]
— /
! /
[ & ig\ A% S6 \/

Current= .. &2 A

only
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Sticky Note

The equation shows that total resistance is found by adding resistance 1 to resistance 2. The working shows that resistance 2 has been multiplied by 2 but R2   does not mean  2 x R. 
What should the answer be? 




Sticky Note

The calculation showing 168 divided by 6 equals 28 has not been used since the answer of 28 has been crossed out. Therefore it is ignored. The other calculation shows 6 divided by 36. 6 is the correct voltage and 36 is the answer from (i). This is an error carried forward. However the answer is 0.1666666 recurring so should have been rounded to 0.167 or 0.17. (1)










4,

Electricians need to understand the differences between series and parallel circuits and how
they behave.

(@ (i) Add a variable resistor to the series circuit below which can act as a dimmer to
control the brightness of the lamps. 1]

| =

R

(i)  Draw a circuit diagram to show two lamps connected in parallel to a battery. [1]

N ®

1 \
— ~ |
(b) Tick (/) the boxes next to the three correct statements about these circuits. [3]
Connecting lamps in parallel instead of in series does not change the current
As current passes through each lamp in series it gets smaller /

The voltage across each lamp in parallel is the same

Connecting extra lamps in series decreases the current \

The current through the battery in the parallel circuit is the sum of the
currents through each lamp

The voltage across each lamp in series is the same as the battery voltage

Examiner
only
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Sticky Note

This is not a symbol for a variable resistor. It is very close. (0) Do you know what the symbol looks like? Does it matter where it is placed in the circuit?



Sticky Note

The diagram is not the clearest or neatest but it does show 2 lamps in parallel with a battery. (1) 



Sticky Note

This question tests knowledge of the properties of series and parallel circuits. Two ticks are in the correct boxes. (2) Can you identify the incorrectly ticked box? 
CLUE: What do you know about current in series circuits? ? 





(c) A series circuit is set up using a battery and two lamps.
The battery voltage is 6V and each lamp has a resistance of 12 Q.

(i) Use the equation:
R=R,*+R,

to calculate the total resistance (R) of the two lamps.

(i)  Use the equation:

voltage

current = resistance

to calculate the current in this/z/eries circuit.
—

2t~

© WJEC CBAC Ltd. (3440U10-1)
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Sticky Note

Correct answer with workings shown. (1) 



Sticky Note

The correct values have been substituted into the equation to give correct answer. (2)
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4. Electricians need to understand the differences between series and parallel circuits and how

they behave.

(a) (i) Add a variable resistor to the series circuit below which can act as a dimmer to
control the brightness of the lamps. 1]

X

(i) Draw a circuit diagram to show two lamps connected in parallel to a battery. 1]

(b) Tick (/) the boxes next to the three correct statements about these circuits. [3]

Connecting lamps in parallel instead of in series does not change the current

As current passes through each lamp in series it gets smaller

The voltage across each lamp in parallel is the same

Connecting extra lamps in series decreases the current

The current through the battery in the parallel circuit is the sum of the
currents through each lamp

The voltage across each lamp in series is the same as the battery voltage

© WJEC CBAC Ltd. (3440U10-1)





(c) A series circuit is set up using a battery and two lamps.
The battery voltage is 6V and each lamp has a resistance of 12 Q.

(i) Use the equation:
R=R *+R,

to calculate the total resistance (R) of the two lamps.

R=
(i)  Use the equation:
£ = voltage
current = esistance
to calculate the current in this series circuit.
Current =

© WJEC CBAC Ltd. (3440U10-1)
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5.

Natural Resources Wales is responsible for managing and monitoring water quality in Wales.

The number of organisms present in water is one indicator of pollution levels.

The feeding relationships in a healthy river are given in the table below.

@

Food source Eaten by
pondweed tgdpole
insect
tadpole
dligas insect
stickleback
insect perch
frog
tadpole perch
stickleback perch
heron
frog otter
pike
heron
perch otter
pike

Use the information above to complete the food web below.

otter

algae

© WJEC CBAC Ltd.
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(b) (i) Name the source of energy for the food web. [1]
p\(u\*é,ﬁmwﬂxl/aja%
(i) Name one primary consumer in the food web. [1]
...................... OeickAvack.
(i)  Name one herbivore in the food web. 1]
.......... }ackpo\e/
(iv) Name one carnivore that competes with herons. 1]
........... {1 o OO

(v) It is suggested that if all the frogs died from a disease then the number of perch
would not be affected because they do not feed on frogs.

Explain whether you agree with this statement. [2]
Jd\safjrea,wttv« ..... NG akatemens.. beeaus. .. QeIeh ...
Q0€. . EOOROIes..... Q0. ... .J(heﬁ ............ QL. (':hf,.......@ounﬁ,.....Otc .......
B[y £00..50... K0CY _INONG... D QERLEAR e
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5.

Natural Resources Wales is responsible for managing and monitoring water quality in Wales.

The number of organisms present in water is one indicator of pollution levels.

The feeding relationships in a healthy river are given in the table below.

(@)

Food source Eaten by
pondweed tgdpole
insect
algae tgdpole
insect
stickleback
insect perch
frog
tadpole perch
stickleback perch
heron
frog otter
pike
heron
perch otter
pike

Use the information above to complete the food web below.

pike

otter

© WJEC CBAC Ltd.
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(b) (i) Name the source of energy for the food web. [1]
.......................... P\cu,v\—f;
(i) Name one primary consumer in the food web. [1]
................................. OO
(iii)  Name one herbivore in the food web. [1]
......... ’rudFoL&.\'\,Sz(l(
(iv) Name one carnivore that competes with herons. 1]
_________________________ P
(v) It is suggested that if all the frogs died from a disease then the number of perch

would not be affected because they do not feed on frogs.

Explain whether you agree with this statement. 2]
Tc;we ................. P ST ¢ S .Fc@;. ............ docsnt. .. Qctl ... Ry b ...
O O A o o] ET <
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5. Natural Resources Wales is responsible for managing and monitoring water quality in Wales.

The number of organisms present in water is one indicator of pollution levels.
The feeding relationships in a healthy river are given in the table below.

Food source Eaten by
tadpole
v
~ pondweed insect
) tadpole
# dlgae insect
’ stickleback
4 insect perch
i frog
/- tadpole perch
/ stickleback perch
heron *
/ frog otter
pike
heron
perch otter
pike
(@) Use the information above to complete the food web below. [4]
pike otter heron

AodPore -

algae pondweed

© WJEC CBAC Ltd. (3440U10-1)






(b)

Name the source of energy for the food web. 1]

It is suggested that if all the frogs died from a disease then the number of perch
would not be affected because they do not feed on frogs.

Explain whether you agree with this statement. 2]

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
5 | (a)
T pike otter ‘ heron
e g ]
... Stickleback | 4 4
Tadpole insects
algae pondweed
all correct (4), 4 correct (3), 3 correct (2), 1 or 2 correct (1)
(b) | () Sun(light) 1 1
(i) Insects or tadpoles (ecf) 1 1
(iif) Insects or tadpoles (ecf) 1 1
(iv) Otters or pike 1 1
(v) Perch compete for food with frogs (1)
Less competition means increase in population so disagree (1) 2 2
OR pike/otter/heron only eat perch (1)
so numbers decrease so disagree (1)
Question 5 total 10 1 7 2 10 0 0
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5.

Natural Resources Wales is responsible for managing and monitoring water quality in Wales.

The number of organisms present in water is one indicator of pollution levels.
The feeding relationships in a healthy river are given in the table below.

@

Food source Eaten by
pondweed tgdpole
insect
tadpole
dligas insect
stickleback
insect perch
frog
tadpole perch
stickleback perch
heron
frog otter
pike
heron
perch otter
pike

Use the information above to complete the food web below.

otter

%
= peeade -
N
fodpole. -
pi A’i(’ Ck

© WJEC CBAC Ltd.

algae

heron

Faoipoie. 7<
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pondweed

(3440U10-1)
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Sticky Note

Each box should have one answer and 3 boxes have been correctly completed (2). The bottom 2 boxes contain 2 names, tadpoles and insects, so they do not get any marks. Can you decide which box should contain insects? 





Name the source of energy for the food web. @

...... PO 9 ol aja@uz,
(i)  Name one primary consumer in the foeb.

Name one herbivore in the

P

.......... Mdpo\@
(iv) Name one carnivore that ith herons.
........... {1 o1 OO

© WJEC CBAC Ltd.
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It is suggested that if all the frogs died from a disease then the number of perch
would not be affected because they do not feed on frogs.

Explain whether you agree with this statement.

[1]

[1]

[1]

[1]

Examiner

/only
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|
|
- “\‘
=
|
10 \
|
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|
|
i
I
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|

Turn over.




Sticky Note

The answers are producers. This is a common mistake (0). Producers need energy to grow. What is this energy source?



Sticky Note

Primary consumers feed on plants (the algae or pondweed). Stickleback do not (0).  Which living things feed on plants in this food web? 



Sticky Note

Correct answer (1). 



Sticky Note

Correct answer (1)



Sticky Note

This is a reasonable answer which was not covered in the marking scheme (1). It does not say how they would be affected by the loss of a food source (tadpoles). 
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5. Natural Resources Wales is responsible for managing and monitoring water quality in Wales.

The number of organisms present in water is one indicator of pollution levels.
The feeding relationships in a healthy river are given in the table below.

Food source Eaten by
tadpole
pondweed et
tadpole
algae insect
stickleback
insect perch
frog
tadpole perch
stickleback perch
heron
frog otter
pike
heron
perch otter
pike
(a) Use the information above to complete the food web below. [4] h\
pike otter heron
t/
V
........ Foog... Dt

K oSpoMe '(o\lvt\k .........
) \
algae pondweed

© WJEC CBAC Ltd. (3440U10-1)




Sticky Note

Only 1 box has been correctly completed (1).  In this answer it shows that insects feed on tadpoles. But in the table, it shows that only perch feed on tadpoles. So insects must be in the wrong place. The best way to answer the question is to start from the bottom and work upwards. You will see from the table that tadpoles and insects feed on pondweed and algae so they fit in the bottom 2 blank boxes. But which way around? The bottom right box has 3 arrows coming from it but the bottom left has only 1. Use the table to find how many types of living things feed on insects and how many feed on tadpoles. Does this help you decide? Now try to complete the rest of the food web in the same way. 





9

(b) (i) Name the source of energy for the food web. @ o[
.......................... P\cwv\—f; )L
(i) Name one primary consumer in the food we@ [1]
................................. ML N
(iii)  Name one herbivore in the food web. @ ) [1]
......... ’rudFoLg.\'\,S.e(l( V
(iv) Name one carnivore that compgtas with herons. / : 1]
_________________________ P . '
(v) It is suggested that if all the frogs died from a disease then the number of perch

would not be affected because they do not feed on frogs.

Explain whether you agree with this statement. 2]
Ic;wa ................. o MR .Fc@;. ............ docsinb.... Qatl ... Ay b ...
X QO rts B2 e @ ............................. \d ......
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Sticky Note

The answer is a producer. This is a common mistake (0). Producers need energy to grow. What is this energy source?



Sticky Note

Primary consumers feed on plants (the algae or pondweed). Otters do not (0). Which living things feed on plants in this food web? 



Sticky Note

2 answers are given but both are correct (1). 



Sticky Note

Correct answer (1). 



Sticky Note

This is an incorrect statement (0). There is a food source that is eaten by frogs and perch. Can you identify which it is? 










5.

Natural Resources Wales is responsible for managing and monitoring water quality in Wales.

The number of organisms present in water is one indicator of pollution levels.

The feeding relationships in a healthy river are given in the table below.

Food source Eaten by
tadpole
/
~ pondweed insect
) tadpole
= aigee insect
' stickleback
i insect perch
j frog
/- tadpole perch
/ stickleback perch
heron *
Vs frog otter
' pike
heron
perch otter
pike

(@) Use the information above to complete the food web below.

pike

otter

Aod@ore -

algae

© WJEC CBAC Ltd.
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pondweed
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Sticky Note

All boxes are filled in correctly (4). 





Examiner
[
(i) Name the source of energy for the foodweb. 1] \Ony

® | |

(|

(v) It is suggested that if all the frogs died from a disease then the number of perch
would not be affected because they do not feed on frogs.

Explain whether you agree with this statement. 2] (

3440U101

09
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Sticky Note

The first 3 answers are correct (3 x 1).



Sticky Note

Heron cannot be the answer since the question asks for carnivores that compete with herons. The answer must be another type of animal. What other animals feed on the same living things as herons? 



Sticky Note

There is nothing incorrect about the answer but it did not gain any marks (0). It did not answer the question. The relevant part is 'eat the same things'. So if frogs die out, does the perch have any competition for food? How will this affect the numbers of perch? 










5.

Natural Resources Wales is responsible for managing and monitoring water quality in Wales.

The number of organisms present in water is one indicator of pollution levels.

The feeding relationships in a healthy river are given in the table below.

(@)

Food source Eaten by
tadpole
pondweed insect
tadpole
algae insect
stickleback
insect perch
frog
tadpole perch
stickleback perch
heron
frog otter
pike
heron
perch otter
pike

Use the information above to complete the food web below.

pike

otter

heron

algae

© WJEC CBAC Ltd.

(3440U10-1)

pondweed

[4]
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Name the source of energy for the food web. 1]
m
Nama one heriors n thefood el 0
m

It is suggested that if all the frogs died from a disease then the number of perch
would not be affected because they do not feed on frogs.

Explain whether you agree with this statement. [2]

© WJEC CBAC Ltd. (3440U10-1) Turn over.
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8. To get the greatest output from solar panels, they need to point in the direction that captures the
most sun.

The Northern Alberta Institute of Technology (NAIT) in Canada has designed a solar photovoltaic
(PV) array consisting of six pairs of solar PV panels. They provide installers with information
about how tilt angles and snow cover affects electrical output.

No snow cover

Points of interest from 2013-2014
e highest single panel output energy for one day = 1.82kWh

¢ highest array output energy for one month = 442kWh

A group of students investigate how the power output from a solar PV cell depends on its tilt
angle. The manufacturer of the solar cells makes the following claims.

maximum power output = 4 W
performance = 60%
area = 0.01m?

|
|
|
© WJEC CBAC Ltd. (3440U10-1) Turn over.
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lamp

tilt angle
—
The results of their investigation are shown below.
Solar cell tilt angle Output voltage Output current Actual power
(degrees) (V) (A) output (W)

90 0.66 1.30 0.86
75 0.80 1.60 1.28
60 0.84 1.70 1.43
45 0.90 1.80 1.62
30 0.8 1.75 ek
15 0.72 1.45 1.04
0 0.58 1.15 0.67

(a) Use the information above to answer the following questions.
(i) Use the equation:
power = voltage x current

to complete the table.

0-3% X\ 75

© WJEC CBAC Ltd. (3440U10-1)
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(if)  Use the data in the table to plot a graph on the grid below and draw a suitable line.
[4]
Actual aEmE! EEEEREERS !
power s EEEEENEEEEREN EERRER N
output | S EameeaEEuEESEEAS: e
(W) - e e :
! ‘ m mE
\ .70-‘ ] I T T — _?7
‘ Q( ‘ T ‘ 3 ; } I | i i : I | - 7—#
[ *50 HHH o 2 H £
|- O+—= | e e s s e |
‘-‘w I . }J‘ ‘ ‘i‘ﬂ:}‘ :\ -
! ! Emmmn N HH
| 20 1= + —
11O B N
‘ .CD—.‘ ! | — 1ILT ‘ ‘ ‘L%»
A I H +L
(O & i= EEEEEEENRSESSSSS SSRAss SERE S
0301~ | - : et
O+ 70t~ ‘ ‘ e ssasaams | o =
OtOF e ‘ EEesis
F 1 : ) i ; T t “L | T T - — T T I ‘j’\ - | 1 i w“
O 10 6 2B w ¢ O o %0 Qo
0 & o - 20 6 Tilt angle (degrees)
(iif)  Use your graph to answer the following questions.
I Estimate the power output for a tilt angle of 55°. [1]
Power output = )\OO ............ w
Il.  Describe the relationship between the actual power output of the PV cell and
the tilt angle. [2]

0

e
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To get the greatest output from solar panels, they need to point in the direction that captures the
most sun.

The Northern Alberta Institute of Technology (NAIT) in Canada has designed a solar photovoltaic
(PV) array consisting of six pairs of solar PV panels. They provide installers with information
about how tilt angles and snow cover affects electrical output.

Snow

No snow cover

Points of interest from 2013-2014
* highest single panel output energy for one day = 1.82kWh

e highest array output energy for one month = 442kWh

A group of students investigate how the power output from a solar PV cell depends on its tilt
angle. The manufacturer of the solar cells makes the following claims.

maximum power output = 4W
performance = 60%
area = 0.01m?
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lamp

tilt angle

The results of their investigation are shown below.

Solar cell tilt angle Output voltage Output current Actual power
(degrees) (V) (A) output (W)
90 0.66 1.30 0.86
75 0.80 1.60 1.28
60 0.84 1.70 1.43
45 0.90 1.80 1.62
30 0.8 s | Sl
15 0.72 1.45 1.04
0 0.58 115 0.67

(a) Use the information above to answer the following questions.

(i) Use the equation:

to complete the ta

© WJEC CBAC Ltd.

power = voltage x current

ble.
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Examiner
[
(i) Use the data in the table to plot a graph on the grid below and draw a suitable line. o
[4]
Actual 0 )
power EmEEE H i
output T 1 ! mERE
(W) = : o st
| i = =
!
|
| 1
S S S
\ .50 ,-‘ s mman mmaER oo - |
e T :' - | 1]
I . 1 T | | 1 I \F i :
1 g s o ? ‘ T~
0. b0F - g T ; 1
Oe amas ! EeEE
O 6 W 30 W S*60 IO VO 9o
Tilt angle (degrees)
(iiiy  Use your graph to answer the following questions.
|. Estimate the power output for a tilt angle of 55°. [1] |
Power output = \.Qg ......... N
[I. Describe the relationship between the actual power,ol@gtfojjb_e\Py‘gell and
the tilt angle. [2]
RO L% W VoV, N oA Vo S ST 0=\ o S (S
..oxz_\qb.\..em ......... LA NCk...... T LDCRUQL . Powsss outpex
ORCHINBE i 200k e Rk e
~© WJEC CBAC Ltd. (3440U10-1) Turn over.
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8. To get the greatest output from solar panels, they need to point in the direction that captures the
most sun.

The Northern Alberta Institute of Technology (NAIT) in Canada has designed a solar photovoltaic
(PV) array consisting of six pairs of solar PV panels. They provide installers with information
about how tilt angles and snow cover affects electrical output.

-

o £ AN
AV @YV
- - / »

Snow

No snow cover

Points of interest from 2013-2014
e highest single panel output energy for one day = 1.82kWh

e highest array output energy for one month = 442kWh

A group of students investigate how the power output from a solar PV cell depends on its tilt
angle. The manufacturer of the solar cells makes the following claims.

maximum power output =4W
performance = 60%
area = 0.01m?

‘ © WJEC CBAC Ltd. (3440U10-1) Turn over.
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lamp

tilt angle

The results of their investigation are shown below.

Solar cell tilt angle Output voltage Output current Actual power
(degrees) (V) (A) output (W)
90 0.66 1.30 0.86
7a 0.80 1.60 1.28
60 0.84 1.70 1.43
45 0.90 1.80 1.62
30 s | B
15 0.72 1.45 )
0 0.58 115

(a) Use the information above to answer the following questions.

(i) Use the equation:

power = voltage x current

to complete the table.

0.





Actual
power
output
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(i) Use the data in the table to plot é graph on the grid below and draw a suitable line.
[4]

|
T
|

—

L

Tilt angle (degrees)

(i) Use your graph to answer the following questions.
| Estimate the power output for a tilt angle of 55°. [1]

Power output = ..... //5 ........... wW

Il.  Describe the relationship between the actual power output of the PV cell and
the tilt angle. [2]

© WIFC CRAC [ td AANIMN N
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
8@ [0 1
0.88 x 1.75 (1) subs 2 2 2
=1.54 [W] (1) 1
(i) Scales 2cm = 10/15°and 2cm = 0.2 W (1)
7 correct points * < 1 square tolerance (2)
6 correct points + < 1 square tolerance (1) 4 4 4 4
5 or less correct points (0)
suitable smooth curve (1)
(if) | 1 ' 1 1 1 1
Agree with graph e.g. 1.48 £ 0.2
Il | Increases then decreases (1) 2 2 2 2

maximum at 45° (1)
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8. To get the greatest output from solar panels, they need to point in the direction that captures the
most sun.

The Northern Alberta Institute of Technology (NAIT) in Canada has designed a solar photovoltaic
(PV) array consisting of six pairs of solar PV panels. They provide installers with information
about how tilt angles and snow cover affects electrical output.

No snow cover

Points of interest from 2013-2014
e highest single panel output energy for one day = 1.82kWh

¢ highest array output energy for one month = 442kWh

A group of students investigate how the power output from a solar PV cell depends on its tilt
angle. The manufacturer of the solar cells makes the following claims.

maximum power output = 4 W
performance = 60%
area = 0.01m?

|
|
|
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16

Examiner
only

lamp

tilt angle
—
The results of their investigation are shown below.
Solar cell tilt angle Output voltage Output current Actual power
(degrees) (V) (A) output (W)

90 0.66 1.30 0.86
75 0.80 1.60 1.28
60 0.84 1.70 1.43
45 0.90 1.80 1.62
30 0.68 1.75 Jonhe
15 0.72 1.45 1.04
0 0.58 1.15 0.67

(a) Use the information above to answer the following questions.
(i) Use the equation:
power = voltage x current

to complete the table. [2] |/

0-3% X\ 75
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Sticky Note

Correct workings and answer (2).
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) Examiner
[
(if)  Use the data in the table to plot a graph on the grid below and draw a suitable line. o
[4] y)
Actual w REEENEEREERS H
power 5 m mw EEEREEaL
output | n T T
W = = M
- H H Ai X‘
I H s
704 === = A
SRS - | -
NS Il i LA I i
' ’[5@ ‘— ; ‘(::5‘1‘3 I !
WO - e : S
"‘w 1 — i T i i ‘ ; ‘ ; #
|20 1= i B
\-{O—_“: S : EENEEEE
[+ QO T+ se
R mman o M s
OOt ‘ 5 BRI i
0301 St | S
0 70+ i EiSiscE ‘ B
OGOt e :
= ‘ ‘ R : T“‘L H — ]
O 100 20 20 uw = O 72 % 4o
0 & o - 20 6 Tilt angle (degrees)
(iif)  Use your graph to answer the following questions. @
I Estimate the power output for a tilt angle of 55°. / [1] (
Power output = )\OO ............ w
[l.  Describe the relationship between the actual power output of the PV cell and
the tilt angle. [2] (
withthe angle onbil a certain paialz I hen ™~ /
derenses.. ac Lhe avde. (neeases.
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Sticky Note

The scales are correct (1). Note the squiggle between 0 and 0.60 on the y-axis. This is acceptable. There is 1 plotting error (1). Can you spot which it is? The points were not joined by a smooth curve (0). Total mark 2. 



Sticky Note

This is a correct reading from the graph (1).



Sticky Note

The answer recognises the increase and decrease of power as the angle increases. It also refers to a certain point. The angle of this point was expected (1). What is this angle? 
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To get the greatest output from solar panels, they need to point in the direction that captures the
most sun.

The Northern Alberta Institute of Technology (NAIT) in Canada has designed a solar photovoltaic
(PV) array consisting of six pairs of solar PV panels. They provide installers with information
about how tilt angles and snow cover affects electrical output.

Snow

No snow cover

Points of interest from 2013-2014
* highest single panel output energy for one day = 1.82kWh

e highest array output energy for one month = 442kWh

A group of students investigate how the power output from a solar PV cell depends on its tilt
angle. The manufacturer of the solar cells makes the following claims.

maximum power output = 4W
performance = 60%
area = 0.01m?
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lamp

tilt angle

The results of their investigation are shown below.
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Solar cell tilt angle Output voltage Output current Actual power
(degrees) (V) (A) output (W)
90 0.66 1.30 0.86
75 0.80 1.60 1.28
60 0.84 1.70 1.43
45 0.90 1.80 1.62
30 088 75| L v
15 0.72 1.45 1.04
0 0.58 115 0.67

(a) Use the information above to answer the following questions.

(i) Use the equation:

power = voltage x current

to complete the table.

© WJEC CBAC Ltd.
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Sticky Note

Correct workings and answer (2).
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(i) Use the data in the table to plot a graph on the grid below and draw a suitable line.

[4]
Actual H .
power SEENEEEEEEESEREEE O mas mun o 1 =
output EERmESREEaREER ERRaE e EmEmAEE R EEEmamammmmnan

W

]
HHH | . o
V50 | X
« ] I ——
B Eane = = - I
B W 1 T 1]
I
! - 1
A Nl T i ‘F N
i ‘ ] ] ‘
j— — ! ! ‘ NS
- 11— |
= 1 i
T
D&™ e d T
OQ —_— i I

O 0 W 30 W HSH*660 I BV 90
Tilt angle (degrees)

(iiiy  Use your graph to answer the following questions. } . LLg‘f" o XN
/ o\ —

I. Estimate the power output for a tilt angle of 55°. [1]
Power output = \.Qg .............. W
[I. Describe the relationship between the actual power,ol@gtfojjb_e\Py‘gell and
the tilt angle. [2]
VO NoWe YO0 MO s O
..@_{\Qb.\..tzm ......... O
ONRIWISR T el
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Sticky Note

The scale on the y-axis does not cover at least half of the grid (0). The plots are correct (2). The curve is smooth but there is an uneven spread of points. 4 points are above the line whereas only 1 is below it. (0) Total mark (2). 



Sticky Note

This is a correct reading from the graph within tolerance (1). 



Sticky Note

This failed to answer the question (0). How would you explain to this student what the question is asking? 
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8. To get the greatest output from solar panels, they need to point in the direction that captures the
most sun.

The Northern Alberta Institute of Technology (NAIT) in Canada has designed a solar photovoltaic
(PV) array consisting of six pairs of solar PV panels. They provide installers with information
about how tilt angles and snow cover affects electrical output.

-

o £ AN
AV @YV
- - / »

Snow

No snow cover

Points of interest from 2013-2014
e highest single panel output energy for one day = 1.82kWh

e highest array output energy for one month = 442kWh

A group of students investigate how the power output from a solar PV cell depends on its tilt
angle. The manufacturer of the solar cells makes the following claims.

maximum power output =4W
performance = 60%
area = 0.01m?

‘ © WJEC CBAC Ltd. (3440U10-1) Turn over.






lamp

tilt angle
—
The results of their investigation are shown below.
Solar cell tilt angle Output voltage Output current Actual power
(degrees) (V) (A) output (W)
90 0.66 1.30 0.86
75 0.80 1.60 1.28
60 0.84 1.70 1.43
45 0.90 1.80 1.62
30 0.88 175 | [.:0.4e
15 0.72 1.45 1.04
0 0.58 115 0.67 / /
viJ
4
v
(a) Use the information above to answer the following questions.
(i) Use the equation:
power = voltage x current
to complete the table. 2]
/ / bl D DY)
O [ 8 }> 7‘\—— \
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Sticky Note

Correct workings and answer (2).
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(if)  Use the data in the table to plot a graph on the grid below and draw a suitable line.
[4]

(i)  Use your graph to answer the following questions.

| Estimate the power output for a tilt angle of 55°. [1]

Il.  Describe the relationship between the actual power output of the PV cell and
the tilt angle. [2]

© WJEC CBAC Ltd. (3440U10-1) Turn over.
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Sticky Note

The x-axis scale fits well with the data but the y-axis scale does not. It is difficult to plot points with intervals of 0.3. There are at least 2 plotting errors and the curve is not smooth (0). Try plotting power values against the scale.  



Sticky Note

This is a correct reading from the graph (1). However, because of the scale used it is difficult to locate 55 degrees. 



Sticky Note

The answer recognises the increase and decrease in power and also the angle at which the change occurs (2). 
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To get the greatest output from solar panels, they need to point in the direction that captures the
most sun.

The Northern Alberta Institute of Technology (NAIT) in Canada has designed a solar photovoltaic
(PV) array consisting of six pairs of solar PV panels. They provide installers with information
about how tilt angles and snow cover affects electrical output.

No snow cover

Points of interest from 2013-2014
* highest single panel output energy for one day = 1.82kWh

* highest array output energy for one month = 442kWh

A group of students investigate how the power output from a solar PV cell depends on its tilt
angle. The manufacturer of the solar cells makes the following claims.

maximum power output = 4 W
performance = 60%
area = 0.01m?
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lamp

tilt angle

The results of their investigation are shown below.

Solar cell tilt angle Output voltage Output current Actual power
(degrees) (V) (A) output (W)
90 0.66 1.30 0.86
75 0.80 1.60 1.28
60 0.84 1.70 1.43
45 0.90 1.80 1.62
30 088 175 ..................................
15 0.72 1.45 1.04
0 0.58 115 0.67

(@) Use the information above to answer the following questions.
(i) Use the equation:
power = voltage x current

to complete the table.
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(i) Use the data in the table to plot a graph on the grid below and draw a suitable line.

(4]
Tilt angle (degrees)
(i)  Use your graph to answer the following questions.
I. Estimate the power output for a tilt angle of 55°. [1]
Power output= ... w

II.  Describe the relationship between the actual power output of the PV cell and
the tilt angle. [2]
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