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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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Sodium hydroxide solution can be used to detect ce

shown below.

Positive ion Test Observation
aluminium add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
copper :gli t?g;:te sodium hydroxide pale blue precipitate
iron(ll) :gﬁj t?(')lll:te sodium hydroxide pale green precipitate
iron(lll) :gli t?g;:te sodium hydroxide red-brown precipitate
lead add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
magnesium add dilute sodium hydroxide white precipitate

solution

Chemical tests for some negative ions are shown below.

Negative ion Test Observation
carbonate add dilute hydrochloric acid bubbles of colourless gas given off
. add dilute nitric acid then silver . -
chloride nitrate white precipitate
sulfate add solution of barium chloride white precipitate
Co add dilute nitric acid then silver -
iodide nitrate yellow precipitate
bromide add dilute nitric acid then silver cream precipitate

hitrate
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rtain metal ions in water. The results are






(@ A drum containing an unknown powder has been found near a stream. Some powder
from the drum was dissolved in water and the following chemical tests were carried out
on the solution.

Test Observation Conclusion

gyéglg);hlorlc acid no change

(Cur(aomée)AM'W\@&q]
barium chloride

: white precipitate
solution added Preep (Sl ke ) ......... o2 sleckal

sodium hydroxide

solution added pale green precipitate E ______ OAL\\) /V\(’/{:bk l

(i) Complete the table. [3]

(i) State the name of the chemical found in the drum. 1]

....................................................
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Sodium hydroxide solution can be used to d

shown below.

etect certain metal ions in water. The results are

Positive ion Test Observation
aluminium add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
copper :gﬁj t?grl:te sodium hydroxide pale blue precipitate
iron(ll) :gﬁj t?(')lrl:te sodium hydroxide pale green precipitate
iron(ll) :gﬁj t?grl:te sodium hydroxide red-brown precipitate
lead add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
magnesium add dilute sodium hydroxide white precipitate

solution

Chemical tests for some negative ions are shown below.

Negative ion Test Observation
carbonate add dilute hydrochloric acid bubbles of colourless gas given off
. add dilute nitric acid then silver . .

chloride nitrate white precipitate

sulfate add solution of barium chloride white precipitate

I add dilute nitric acid then silver -

iodide hitrate yellow precipitate
bromide add dilute nitric acid then silver cream precipitate

nitrate
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(@) A drum containing an unknown powder has been found near a stream. Some powder
from the drum was dissolved in water and the following chemical tests were carried out

on the solution.

Test

Observation

Conclusion

hydrochloric acid

added

no change

CC/fochf/Z .......................................................................

barium chloride

solution added | "M PreSRIAe Sl
zgﬁ:gg?qr;y:drggide pale green precipitate i {\0\/\

(i)
(ii)

Complete the table.

State the name of the chemical found in the drum.

tmr\ L@k& ................................................................

[3]
[1]

(b) A flame test can also be used for identification. State what is identified by a flame test.

[1]

________ { éfCohﬂVOf’tNi(\cmb
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Sodium hydroxide solution can be used to detect certain metal ions in water. The results are

shown below.

Positive ion Test Observation
aluminium add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
add dilute sodium hydroxide -
copper solution pale blue precipitate
iron(ll) 23%32?9 sodium hydroxide pale green precipitate
iron(l11) 22%,{? (l)lgte sedium hydroxide red-brown precipitate
lead add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
magnesium add dilute sodium hydroxide white precipitate

solution

Chemical tests for some negative ions are shown below.

Negative ion Test Observation
carbonate add dilute hydrochloric acid bubbles of colourless gas given off
. add dilute nitric acid then silver . .

chloride nitrate white precipitate

sulfate add solution of barium chloride white precipitate

o add dilute nitric acid then silver I

iodide nitrate yellow precipitate
bromide add dilute nitric acid then silver cream precipitate

nitrate
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(a A drum containing an unknown powder has been found near a stream. Some powder
from the drum was dissolved in water and the following chemical tests were carried out
on the solution.
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only
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Test Observation Conclusion
hydrochloric acid .
added no change o Cooonale.
barium chloride . e
solution added | WMOPrEORIEe ) S Solfele
sodium hydroxide . )
soluion added | PAC Sreenpreciiae || Leome L
(i) Complete the table. [3]
(i) State the name of the chemical found in the drum. [1]
O SolPall o
(b) A flame test can also be used for identification. State what is identified by a flame test.
(1]
Wk QosSe S e, ClewniCek. Gue. S LCT—
Turn over.
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Marks Available

tion Markin tail
Questio arking details AO1 AO2 AO3 Total Maths Prac
3@ | () : :
FT Test Observation Conclusion
hydrochloric acid no change carbonate not
added present (1)
barium chloride white precipitate sulfate (present) (1) 3 4
solution added
sodium hydroxide pale green Iron (II) (present) (1)
solution added precipitate
(i) iron (I1) sulfate 1
allow ecf
accept correct chemical formula
(b) metal (ions) 1 1
Question 2 total 1 1 3 5 0 5
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Sodium hydroxide solution can be used to detect ce

shown below.

Positive ion Test Observation
aluminium add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
copper :gli t?g;:te sodium hydroxide pale blue precipitate
iron(ll) :gﬁj t?(')lll:te sodium hydroxide pale green precipitate
iron(lll) :gli t?g;:te sodium hydroxide red-brown precipitate
lead add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
magnesium add dilute sodium hydroxide white precipitate

solution

Chemical tests for some negative ions are shown below.

Negative ion Test Observation
carbonate add dilute hydrochloric acid bubbles of colourless gas given off
. add dilute nitric acid then silver . -
chloride nitrate white precipitate
sulfate add solution of barium chloride white precipitate
Co add dilute nitric acid then silver -
iodide nitrate yellow precipitate
bromide add dilute nitric acid then silver cream precipitate

hitrate
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rtain metal ions in water. The results are
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(@ A drum containing an unknown powder has been found near a stream. Some powder

from the drum was dissolved in water and the following chemical tests were carried out
on the solution.

Test Observation Conclusion

hydrochloric acid

arlded no change (C ) (QO /\( N l
Lalooncte) aon-MNetdl

barium chloride : - / @

: white precipitate
solution added Preep (Sl ke ) ......... o2 sleckal

sodium hydroxide

solution added pale graen precipiiztes E ______ OAL\\7 /V\C’/{:u l

() Complete the table. [3]

F4V)

(i) State the name of the chemical found in the drum [1]

O
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Sticky Note

There is no change when hydrochloric acid is added. A conclusion that carbonate is present could only be made if bubbles of gas are produced. What should the conclusion be?

The other conclusions are correct. 



Sticky Note

Only the positive metal ion has been stated. What negative ion is present?
What is the name of the chemical?



Sticky Note

Flame tests will not identify any substance or compound. They only identify certain elements or ions. Which elements or ions can be identified?










Sodium hydroxide solution can be used to d

shown below.

etect certain metal ions in water. The results are

Positive ion Test Observation
aluminium add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
copper :gﬁj t?grl:te sodium hydroxide pale blue precipitate
iron(ll) :gﬁj t?(')lrl:te sodium hydroxide pale green precipitate
iron(ll) :gﬁj t?grl:te sodium hydroxide red-brown precipitate
lead add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
magnesium add dilute sodium hydroxide white precipitate

solution

Chemical tests for some negative ions are shown below.

Negative ion Test Observation
carbonate add dilute hydrochloric acid bubbles of colourless gas given off
. add dilute nitric acid then silver . .

chloride nitrate white precipitate

sulfate add solution of barium chloride white precipitate

I add dilute nitric acid then silver -

iodide hitrate yellow precipitate
bromide add dilute nitric acid then silver cream precipitate

nitrate
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(@) A drum containing an unknown powder has been found near a stream. Some powder
from the drum was dissolved in water and the following chemical tests were carried out

on the solution.

Test

Observation

Conclusion

hydrochloric acid

added

no change

barium chloride

CC*/{OoncxfIZy/ .......................................................

solution added | WM PreCRIAe  Sulfegy A
sodium hydroxide P : ;
solution added | PAS 9eeNProcPitate |y

(i)
(ii)

Complete the table.

State the name of the chemical four:ji/the drum.

[3]

[
®)

(b) A flame test can also be used for identification. State what is identified by a flame test.

[1]

________ { éfCohﬂVoe’t’/\—e(\cmb@)/
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Sticky Note

There is no change when hydrochloric acid is added. A conclusion that carbonate is present could only be made if bubbles of gas are produced. What should the conclusion be?

The conclusions that sulfate is present is correct.

Two types of iron ions are shown in the first table in the question. It is not enough just to answer iron here. Which ion of iron is present?



Sticky Note

The name of the chemical is correct from the conclusions in the table above. 




Sticky Note

Flame tests do involve different colour flames  but the question asks what can be identified by the flame test. Which elements or ions can be identified?










Sodium hydroxide solution can be used to detect certain metal ions in water. The results are

shown below.

Positive ion Test Observation
aluminium add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
add dilute sodium hydroxide -
copper solution pale blue precipitate
iron(ll) 23%32?9 sodium hydroxide pale green precipitate
iron(l11) 22%,{? (l)lgte sedium hydroxide red-brown precipitate
lead add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
magnesium add dilute sodium hydroxide white precipitate

solution

Chemical tests for some negative ions are shown below.

Negative ion Test Observation
carbonate add dilute hydrochloric acid bubbles of colourless gas given off
. add dilute nitric acid then silver . .

chloride nitrate white precipitate

sulfate add solution of barium chloride white precipitate

o add dilute nitric acid then silver I

iodide nitrate yellow precipitate
bromide add dilute nitric acid then silver cream precipitate

nitrate
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(a A drum containing an unknown powder has been found near a stream. Some powder
from the drum was dissolved in water and the following chemical tests were carried out
on the solution.

Test Observation Conclusion
sidsd o |rochenge . CocoonakeX
couien siced | Wniepeptas | Solbete .
Cotion added | PACoreenprecktate | Lo LD
(i) Complete the table. [3]
(i) State the name of the chemical found in the drum. ) [1]

O RO y .

(b) A flame test can also be used for identification. State what is identified by a flame test.

(]
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Sticky Note

There is no change when hydrochloric acid is added. A conclusion that carbonate is present could only be made if bubbles of gas are produced. What should the conclusion be?

The other conclusions are correct. 



Sticky Note

The name of the chemical is not exactly correct from the conclusions in the table above. However a mark is allowed on this occasion. There are two types of iron sulfate. What are they? Which type is present in the drum? 




Sticky Note

Flame tests will not identify any gases, substance or compound. They only identify certain elements or ions. Which elements or ions can be identified?










Sodium hydroxide solution can be used to detect certain metal ions in water. The results are

shown below.

Positive ion Test Observation
- add dilute sodium hydroxide white precipitate that dissolves if more
aluminium X : : oo
solution sodium hydroxide solution is added
add dilute sodium hydroxide .
copper solution pale blue precipitate
, add dilute sodium hydroxide .
iron(ll) solution pale green precipitate
. add dilute sodium hydroxide -
iron(lll) solution red-brown precipitate
lead add dilute sodium hydroxide white precipitate that dissolves if more
solution sodium hydroxide solution is added
. add dilute sodium hydroxide , -
magnesium | -1 ion white precipitate

Chemical tests for some negative ions are shown below.

Negative ion Test Observation
carbonate add dilute hydrochloric acid bubbles of colourless gas given off
: add dilute nitric acid then silver . -
chloride nitrate white precipitate
sulfate add solution of barium chloride white precipitate
I add dilute nitric acid then silver -
iodide nitrate yellow precipitate
. add dilute nitric acid then silver .
bromide nitrate cream precipitate

© WJEC CBAC Ltd. (3440U10-1)





(a) A drum containing an unknown powder has been found near a stream. Some powder
from the drum was dissolved in water and the following chemical tests were carried out
on the solution.

Test

Observation

Conclusion

hydrochloric acid

added

no change

barium chloride
solution added

white precipitate

sodium hydroxide
solution added

pale green precipitate

(i)
(ii)

Complete the table.

State the name of the chemical found in the drum.

[3]
[1]

(b) A flame test can also be used for identification. State what is identified by a flame test.

[1]
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10

- (@) Use words from the box to complete the following paragraph about Darwin’s theory of
Natural Selection. [4]

STV Qva*a%rens} evo}ve{i reproduce —adapted

(b) Biologists have discovered different types of giant tortoise living in the Galapagos Islands.
They are shown in the diagram below.

Dome-shaped gFinta
shell
L =
Marchena Genovesa
Santiago
O . )

Fernandina Q
Q
Santa Fe
Santa Cruz © g

Isabela O q San Cristobal

Floreana

Saddleback shell
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11

Some parts of the Galapagos Islands have drier climates with little

have wetter climates with more ground vegetation.

ground vegetation. Other parts

Island Isabela Hood
Tortoise
Shell shape domed saddleback
Neck short long
Climate wet dry

Use the information above to explain why tortoises living on Isabela and Hood islands have

different ad%iqtations.

© WJEC CBAC Ltd. (3440U10-1)
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(c) The original ancestor of the tortoises was probably small in size and evolved into the

present-day giants after its arrival in the Galapagos. This is because there was no longer
any need to hide from predators or competition for food. Once the tortoises spread, they
evolved on their isolated islands into the different species we see today. More recently the
human population on these islands has increased and animals such as goats have been

introduced.

(i) State one reason why goats will affect the tortoise population. [1]

e ol e Cood Yiek s\

e e s = =i 0 W &w.\é\ ............ NS \)\\\ ......... (\GSX ........ b& ....................
Q\f\b\\'\ \“’Qw‘\;\ ‘:o( \—M \DY‘\QM

(i) State one reason why the growing human population on the islands will affect the
habitats of the tortoises. 1]

bﬁcwwsxx_ ............ \X(\ ........ W@mw»h\\\dgp{) ....... {\OW\ ..............................
O < N S IR S \qﬁgl&% ...... Yool kale........
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(b)

10

Use words from the box to complete the following paragraph about Darwin’s theory of
Natural Selection. [4]

SW variations e}oh@ m/podﬁa adapted

These differences make some organisms better ... Q.ODV ........ bC/ d}\ ............. to their
environment.

The best suited organisms .. <% éM‘U{/ ............

They can now ........ TQN‘AUC& ................. and pass on the useful feature. Over time,

many of the organisms in the population have the feature. The population has changed or

___________ VLV S

Biologists have discovered different types of giant tortoise living in the Galapagos Islands.
They are shown in the diagram below.

Pi
Dome-shaped O inta
shell
@ &
Marchena Genovesa
Santiago
. d
Fernandina

- @
Santa Fe
Santa Cruz < &)

Isabela O

Floreana

San Cristobal

Saddleback shell
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1

Some parts of the Galapagos Islands have drier climates with little ground vegetation. Other parts
have wetter climates with more ground vegetation.

Island Isabela Hood
Tortoise
Shell shape domed saddleback
Neck short long
Climate wet dry

Use the information above to explain why tortoises living on Isabela and Hood islands have
different adaptations. [6 QER]

A : .
’fla, ..... lock O Se \n . l2arda.. has o Sheck.. ML . .and...
(O rc)unol ...... Slell.. . 20 b . Con.Lod.. UL%Z.CQLLQnmwmz.L ............

He.. TQ_..(.&,o.:.éc,.......}.m...klaa.cl ....... nes...e...| 0inQ..M1eChk Wikt ...
a..3 de(ebaw ...... Slell.....because. Nepmatin,.. e N
O\Wbufwt(@mmbgVﬂore/)’\ut\r,em,tue{:jléa,taom ........
o elelively. ok vp.hence.. be... Hood foctaises

heck...... O’Utitc(am%mb ....... £000N Ll

ds..ope.. O s pm..f:p.’.c{:fad; ...... b 9@@4/@&@@ ...........
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Examin

|
(c) The original ancestor of the tortoises was probably small in size and evolved into the .

present-day giants after its arrival in the Galapagos. This is because there was no longer
any need to hide from predators or competition for food. Once the tortoises spread, they
evolved on their isolated islands into the different species we see today. More recently the
human population on these islands has increased and animals such as goats have been
introduced.

(i) State one reason why goats will affect the tortoise population. [1]

bcase...g0olbs.. Qt.. £ost...cud.. ke bartaist lsue.

(i) State one reason why the growing human population on the islands will affect the
habitats of the tortoises. [1]

2
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10

(a Use words from the box to complete the following paragraph about Darwin’s theory of
Natural Selection. [4]

survive variations evolved reproduce adapted

o Y ron P S TR A AP PRI

They can now .......s=2 AL 7= / ............ ;fﬁiiar%d pass on the useful feature. Over time,
many of the organisms in the population have the feature. The population has changed or

(b) Biologists have discovered different types of giant tortoise living in the Galapagos Islands.
They are shown in the diagram below.

int
Dome-shaped me @
shell
& o
Marchena Genovesa
Santiago
; 9 4]
Fernandina

- @D
Santa Fe
Santa Cruz - g

Isabela O Hed San Cristobal

Floreana

Saddleback shell
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Some parts of the Galapagos Islands have drier climates with little ground vegetation. Other parts
have wetter climates with more ground vegetation.

1

only

Island Isabela Hood
Tortoise
Shell shape domed saddleback
Neck short long
Climate wet dry

Use the information above to explain why tortoises living on Isabela and Hood islands have
different adaptations. [6 QER]

hizn.. /)[M/{,KS,; ........ A R RE ... SPéI/L _
af. tnz. biRe 0. 0T weaber. bhetl gy, Ehy

L2l €S. bzl Uoise SPz.n4.. e Sk

COF. [hedr. L Fe.. ol Sz and. ﬁh;L{?ﬁ/ﬁ

.. bar.. il pabizs 2. e hadh.....
I mgre. odolted.. e S=2t. Fhar.. netbEr
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(c)

12

The original ancestor of the tortoises was probably small in size and evolved into the
present-day giants after its arrival in the Galapagos. This is because there was no longer
any need to hide from predators or competition for food. Once the tortoises spread, they
evolved on their isolated islands into the different species we see today. More recently the
human population on these islands has increased and animals such as goats have been
introduced.

(i) State one reason why goats will affect the tortoise population. 1]

: PRI S N I . big s B L = /’ ’
Wev. cal the Food tnat. [z 1 Ll op
FrB. M/fal’f’{uffu) ..... V] catl ST

”‘ x40 % ' e, M ‘ i r A ¢
T oo 'S Spnle UiNzs nglr bren ;M/i [ e

(i) State one reason why the growing human population on the islands will affect the
habitats of the tortoises. 1]

2. k0. bizzs ke male bhell oy

Pa
1 e » 4
N f e
U /!'(/l ;,:I[L

12
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

ET

(b)

Indicative content

Isabella has ground vegetation as it has a wet climate.

Dome shell shaped that live on Isabella island have short necks
as they are ground feeders or their necks are short as they don't
need to reach upwards for their food.

Hood Island has little ground vegetation as it has a dry climate.
Saddleback shell tortoises that live on Hood island have long
necks so can feed on plants off the ground. The shape of the shell
allows them to stretch upwards to reach small bushes and trees.

5-6 marks
Detailed description about shell shape and neck length in both
tortoises. Link climate to type of vegetation for both islands.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses
appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3-4 marks
Partial description about shell shape and neck length in tortoises.
Link climate to type of vegetation.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and
some accurate spelling, punctuation and grammar.

1-2 marks

Limited description of one tortoise or climate.

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

0 marks
No attempt made or no response worthy of credit.
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10

- (@) Use words from the box to complete the following paragraph about Darwin’s theory of
Natural Selection. [4]

SUTIVE Qvafra%ms) evo}ve{i reproduce —adapted

The species in a population have small differences or .~ Agladh L /%f\t'mqj ...........
These differences make some organisms better QKJC&’DQC} .......................................... to their
environment. t

The best suited organisms .2, s} &5k. e .

They can now .X£ A mz{c.ﬁ .......................................... and pass on the useful feature. Over time,

many of the organ 1S in the population have the feature. The population has changed or

UGAR |

(b) Biologists have discovered different types of giant tortoise living in the Galapagos Islands.
They are shown in the diagram below

Dome-shaped & it
shell
L =
Marchena Genovesa
Santiago
O 2 )

Fernandina Q
Q
Santa Fe
Santa Cruz © ﬁ

Isabela O q San Cristobal

Floreana

Saddleback shell
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Examiner

Some parts of the Galapagos Islands have drier climates with little ground vegetation. Other parts R

have wetter climates with more ground vegetation.

Island Isabela Hood
Tortoise
Shell shape domed saddleback
Neck short long
Climate wet dry

Use the information above to explain why tortoises living on Isabela and Hood islands have
different ad%iqtations. [6 QER]
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Sticky Note

The answer has linked the type of vegetation found on each island with the climate. It also describes why tortoises on Isabela island only need a short neck but those on Hood island need longer necks.
The coverage of these two aspects is sufficient for this to be awarded a mark in the middle band.  There are a few spelling mistakes. Can you identify any? (4 marks)

The answer did not include any information about the shell shape which could have increased the mark to the top band. Write a couple of sentences about how the shell adaptations are suited to the tortoises on each island. 





\ g LS

(c) The original ancestor of the tortoises was probably small in size and evolved into the

12

present-day giants after its arrival in the Galapagos. This is because there was no longer
any need to hide from predators or competition for food. Once the tortoises spread, they
evolved on their isolated islands into the different species we see today. More recently the
human population on these islands has increased and animals such as goats have been
introduced.

(i)

State one reason why goats will affect the tortoise population.

e e s = =i 0 W &wm& ............ NS \)\\\ ......... (\0% ........ b& ....................
Q\f\b\\\'\ \“’Qoﬂ‘\;\ io( \—w \D‘f‘\(j)\m?(

(i) State one reason why the growing human population on the islands will affect the
habitats of the tortoises. [1]

b—ﬁcwm ............ \\‘\ ........ W’QN\WW\(&P@P ....... &Om\ ............................
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(a) Use words from the box to complete the following paragraph about Darwin’s theory of
Natural Selection. [4]

SW variations e}d@ m/pcdﬁa adapted

These differences make some organisms better ... &34\ 0\‘? ........... d}\ ............. to their
environment. v
The best suited organisms ... &'72%5 6M/‘U{/ ............ .

They can now ...\ NQCQNUC&/ and pass on the useful feature. Over time,
many of the organlsms in the population have the feature. The population has changed or

___________ !&/\J@\,/(/Pl,/ |

(b) Biologists have discovered different types of giant tortoise living in the Galapagos Islands.
They are shown in the diagram below.
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Examiner

|
Some parts of the Galapagos Islands have drier climates with little ground vegetation. Other parts o

have wetter climates with more ground vegetation.

Island Isabela Hood
Tortoise
Shell shape domed saddleback
Neck short long
Climate wet dry

Use the information above to explain why tortoises living on Isabela and Hood islands have
different adaptations. [6 QER]
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Sticky Note

The answer has linked the type of vegetation found on Hood island with the climate. This is not repeated for Isabela island. It also describes why tortoises on Hood island need longer necks. There is no link between short neck tortoises and ground vegetation. 
This one sided coverage is sufficient for this to be awarded a mark in the middle band.  There are some spelling mistakes, a missing apostrophe and just one full stop is used. Can you correct the account? (3 marks)

Write a couple of sentences to provide more information about Isabela island and the tortoises that live there.  





12

Examin

|
(c) The original ancestor of the tortoises was probably small in size and evolved into the .

present-day giants after its arrival in the Galapagos. This is because there was no longer
any need to hide from predators or competition for food. Once the tortoises spread, they
evolved on their isolated islands into the different species we see today. More recently the
human population on these islands has increased and animals such as goats have been
introduced.

(i) State one reason why goats will affect the tortoise population. ile

ngom ....... ... gas_t_.._..am}kﬂe,.._EQCm_;.sL..LsM

(i) State one reason why the growing human population on the islands will affect the| ~
habitats of the tortoises. [1]

X ) T
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(a) Use words from the box to complete the following paragraph about Darwin’s theory of
Natural Selection. [4]
survive variations evolved reproduce adapted

| g
The best suited organisms /7wt \//V“ﬂ[ /
They can now AT AL ffff’ and pass on the useful feature. Over time,
many of the organlsms in the population have thejeéture The population has changed or
........ Aol Za..... -

(b) Biologists have discovered different types of giant tortoise living in the Galapagos Islands.
They are shown in the diagram below.
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Some parts of the Galapagos Islands have drier climates with little ground vegetation. Other parts
have wetter climates with more ground vegetation.

Island Isabela Hood
Tortoise
Shell shape domed saddleback
Neck short long
Climate wet dry

Use the information above to explain why tortoises living on Isabela and Hood islands have
different adaptations. [6 QER]
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Sticky Note


In the first sentence, there is a link between a long neck and feeding from high places on Hood island. This is true but it is not expressed very well. Most of the answer is irrelevant to the question (inside red lines). The first sentence is sufficient for a lower band mark. There are errors in spelling, punctuation and grammar. (1 mark)

Use the information in the table to write a few sentences about the vegetation found on each island and how the tortoises are adapted to live there.  



Polygonal Line





(c)

12

The original ancestor of the tortoises was probably small in size and evolved into the
present-day giants after its arrival in the Galapagos. This is because there was no longer
any need to hide from predators or competition for food. Once the tortoises spread, they
evolved on their isolated islands into the different species we see today. More recently the
human population on these islands has increased and animals such as goats have been
introduced.

(i) State one reason why goats will affect the tortoise population. [1]
0
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(i) State one reason why the growing human population on the islands will affect the
habitats of the tortoises. 1]
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(b) Biologists have discovered different types of giant tortoise living in the Galapagos Islands.
They are shown in the diagram below.
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Some parts of the Galapagos Islands have drier climates with little ground vegetation. Other parts
have wetter climates with more ground vegetation.

Island Isabela Hood
.
Tortoise
Shell shape domed saddleback
Neck short long
Climate wet dry

Use the information above to explain why tortoises living on Isabela and Hood islands have
different adaptations. [6 QER]
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Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.

Hot water out

Immersion
heater

Cold water in

Hot water storage tank

Solar water heating systems can help save money on energy bills.

Householders receive payments for the heat they generate from a solar water heating system
through the government’s Renewable Heat Incentive (RHI). Payments are shown in the table
below.

Number of people per

household Solar panel area (m?) RHI payment (£/year)

195

265

2
3
4 335

2
3
4
(5) %) 435
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Examiner
(@) The power input per m? from sunlight is 500 W. o
() Calculate the total power input received by a solar panel for a 5 person household.
, [2]
4 % 50a
power ;%DOQ ....................... W
(i)  The useful power output from the panel is 1200 W. Use the equation:
r - useful power output
% efficiency = . x 100
power input

to calculate the % efficiency of the panel. [2]

joo A |00 -

% efficiency = t%()o@@ .....................

(b) Before the solar panel was fitted to the roof, a 2.5 kW immersion heater provided hot
water for the house. The immersion heater was switched on for 20 hours: a week.

(i) Use the equation:
energy used (kWh) = power (kW) x time (h)

to calculate the energy used by the immersion heater during this time. [2]

(’-’Z ;K 9\@ L,O\«,s-:

energy used = "DQ ................................. kWh
(i)  Use the equation:
total cost = energy used (kWh) x cost per unit (p)

to calculate the cost of using the immersion heater for 20 hours.
One unit of energy costs 18p.

QOX 15¢°

[2]
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(¢) The solar panel was installed in a five person household. The homeowner did not use the
immersion heater for as long and saved £2.25 a week.

(i)

(ii)

(i)

L EOB

16

Calculate how much the homeowner saved in energy costs in a year. [2]

saving in energy costs = £ \]1‘; .............................

Use the table and the equation:
total saving = RHI payment + saving in energy costs

to calculate the total savings made by the homeowner every year. [2]

Le38 + 10

=2 I5G0

The cost of installing the system is £6 000. The installer claims that the payback time
for the system will be less than 10 years. Using the information above, determine
whether this claim is true. [2]

Examiner
only
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14

Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.

Hot water out

Immersion
heater

Cold water in

Hot water storage tank

Solar water heating systems can help save money on energy bills.

Householders receive payments for the heat they generate from a solar water heating system
through the government’s Renewable Heat Incentive (RHI). Payments are shown in the table
below.

Number of people per 2
household Solar panel area (m®) RHI payment (£/year)
2 2 195
3 3 265
4 4 335
5 6 435
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(a) The power input per m? from sunlight is 500 W.

() Calculate the total power input received by a solar panel for a 5 person household.

2]
(X500 = Zo0O&

(i) The useful power output from the panel is 1200 W. Use the equation:

useful power output

% efficiency = e x 100
to calculate the % efficiency of the panel. [2]
.ViOQ) \OQ =180
OO0
o officiency = .. L4 O/

(b) Before the solar panel was fitted to the roof, a 2.5 kW immersion heater provided hot
water for the house. The immersion heater was switched on for 20 hours a week.
(i) Use the equation:
energy used (kWh) = power (kW) x time (h)

to calculate the energy used by the immersion heater during this time. [2]
| L. S 2o =50

energy used = ...........................................
(i) Use the equation:
total cost = energy used (kWh) x cost per unit (p)

to calculate the cost of using the immersion heater for 20 hours.
One unit of energy costs 18p.

Ox 1€ = aeo

[2]

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

Examiner
only






16

(c) The solar panel was installed in a five person household. The homeowner did not use the
immersion heater for as long and saved £2.25 a week.

(i) Calculate how much the homeowner saved in energy costs in a year. [2]
(00 — 225X 3Ls
= 4 600a

saving in energy costs = £ M(’QC)@Q ...................
(i) Use the table and the equation:
total saving = RHI payment + saving in energy costs

to calculate the total savings made by the homeowner every year. [2]

ez 000 2
L=5 +14600¢

(i) The cost of installing the system is £6 000. The installer claims that the payback time
for the system will be less than 10 years. Using the information above, determine
whether this claim is true. [2]
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14

Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.

Hot Water OUt' ‘

Immersion
heater

Cold water in
—————

Hot water storage tank

Solar water heating systems can help save money on energy bills.

Householders receive payments for the heat they generate from a solar water heating system
through the government’s Renewable Heat Incentive (RHI). Payments are shown in the table
below.

Numbﬁgl:);‘epheoolgle per Solar panel area (m2) RHI payment (£/year)
2 2 195
3 3 265
4 4 335
5 6 435
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(a) The power input per m? from sunlight is 500 W.
(i) Calculate the total power input received by a solar panel for a 5 person household.
[2]
» .’l'\’)\ P A 7
b S00wW
power=.....20C00 .. W
(i) The useful power output from the panel is 1200 W. Use the equation:
- useful power output
% efficiency = n x 100
power input
to calculate the % efficiency of the panel. [2]

(b) Before the solar panel was fitted to the roof, a 2.5 kW immersion heater provided hot
water for the house. The immersion heater was switched on for 20 hours a week.
(i) Use the equation:
energy used (kWh) = power (kW) x time (h)

to calculate the energy used by the immersion heater during this time. [2]

energy used = ... 60 ......................... kWh
(i) Use the equation:
total cost = energy used (kWh) x cost per unit (p)

to calculate the cost of using the immersion heater for 20 hours.
One unit of energy costs 18p.

[2]

I L
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(c) The solar panel was installed in 3 five person household. The homeowner did not use the

immersion heater for as long and saved £2.25 3 week.

(i) Calculate how much the homeowner saved in energy costs in a year.

(i)  Use the table and the equation:
total saving = RHI payment + saving in energy costs

to calculate the total savings made by the homeowner every year.

435 + 17

(i)  The cost of installing the system is £6000. The installer claims that the payback time
for the system will be less than 10 years. Using the information above, determine

[2]

whether this claim is true.

© WJEC CBAC Ltd. (3440U10-1)
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
6 | (@ | () 6 m” selected (1) 2 1
T 6 x 500 = 3000 W (1)

(ii) Subs (1 200 = 3 000) x 100 (allow ecf) (1) 1

= 40[%](1) 1 2
) | @) Subs 2.5 x 20 (1) 1

=50 (1) 1 2
(ii) 50 (ecf) x 18 (1) 1

= 900p OR £9 (answer + unit) (1) 1 2
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14

Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.

Hot water out

Immersion
heater

Cold water in

Hot water storage tank

Solar water heating systems can help save money on energy bills.

Householders receive payments for the heat they generate from a solar water heating system
through the government’s Renewable Heat Incentive (RHI). Payments are shown in the table
below.

Number of people per

household Solar panel area (m?) RHI payment (£/year)

195

265

2
3
4 335

2
3
4
(5) %) 435
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(a) The power input per m? from sunlight is 500 W.

() Calculate the total power input received by a solar panel for a 5 person household.

,, [21| >
8 %500 R

W =

power ;%DOQ ....................... W

(i)  The useful power output from the panel is 1200 W. Use the equation:
% efficiency = —1Seful power output
power input

to calculate the % efficiency of the panel. 210

joe Al 00 - ®

N

\ /
\ 4

P
% efficiency = tD\g:)O@@ .....................

() Before the solar panel was fitted to the roof, a 2.5 kW immersion heater provided hot
water for the house. The immersion heater was switched on for 20 hours a week.

(i) Use the equation:
energy used (kWh) = power (kW) x time (h)

to calculate the energy used by the immersion heater during this time. [2]

2L ®
AL AD L}W_ | P

o

g

energy used = "DQ ................................. kWh
(i)  Use the equation:
total cost = energy used (kWh) x cost per unit (p)

to calculate the cost of using the immersion heater for 20 hours.
One unit of energy costs 18p.

[2]
QOX 15¢° X
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Sticky Note

The correct solar panel area has been selected form the table and the correct answer found. (2 marks)



Sticky Note

Only the useful output power has been substituted into the equation. The previous answer which gave the power input has not been used. (0 mark) 
Substitute the 3 000 W into the equation and work out the answer. 




Sticky Note

The calculation is correct (2 marks)



Sticky Note

Here there is an incorrect substitution. The equation clearly asks for energy used measured in kWh. The value 20 that has been substituted is measured in hours not kWh. (0 mark) Where in part (b) of the question can you find a value for the energy used? Now calculate the cost.
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Examiner
[
(¢) The solar panel was installed in a five person household. The homeowner did not use the| ™
immersion heater for as long and saved £2.25 a week.
() Calculate how much the homeowner saved in energy costs in a year. [2] O
220X Loy
ng1 12N
saving in energy costs = £ H .................................
(i)  Use the table and the equation:
total saving = RHI payment + saving in energy costs
to calculate the total savings made by the homeowner every year. [2] 2,
gyt €
S g
=2 I5G0
(iii)  The cost of installing the system is £6 000. The installer claims that the payback time
for the system will be less than 10 years. Using the information above, determine| -
whether this claim is true. [2]| &
/ %
l’t& .............. [E606
?
14
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Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.

Hot water out

Immersion
heater

Cold water in

Hot water storage tank

Solar water heating systems can help save money on energy bills.

Householders receive payments for the heat they generate from a solar water heating system
through the government’s Renewable Heat Incentive (RHI). Payments are shown in the table
below.

Number of people per 2
household Solar panel area (m®) RHI payment (£/year)
2 2 195
3 3 265
4 4 335
5 6 435
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(a) The power input per m? from sunlight is 500 W.

() Calculate the total power input received by a solar panel for a 5 person household.

(X500 = Zo 09
2

>

[2]] -

(i) The useful power output from the panel is 1200 W. Use the equation:

useful power output

OO0

% efficiency = - x 100
power input
to calculate the % efficiency of the panel. [2]
200 , _

% efficiency = e/ W

(b) Before the solar panel was fitted to the roof, a 2.5 kW immersion heater provided hot
water for the house. The immersion heater was switched on for 20 hours a week.
(i) Use the equation:
energy used (kWh) = power (kW) x time (h)
to calculate the energy used by the immersion heater during this time. [2]
| L SR =50
energy used = ...........................................
(i) Use the equation:
total cost = energy used (kWh) x cost per unit (p)

to calculate the cost of using the immersion heater for 20 hours.
One unit of energy costs 18p.

ox 18=230 7

[2]

4
1 S
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Sticky Note

The correct solar panel area has been selected from the table and the correct answer found. (2 marks)



Sticky Note

Only the useful output power has been substituted correctly into the equation. The previous answer which gave the power input has not been used. The power input per square metre has been used instead. Why should the candidate who performed this calculation realise that an error had been made? (0 mark) 
Substitute the 3 000 W into the equation and work out the answer. 



Sticky Note

The calculation is correct (2 marks)



Sticky Note

The calculation has been completed correctly but an incorrect unit has been given on the answer line. (1 mark) In the given equation the cost is in p not £ therefore the answer should also be in p. 
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(c) The solar panel was installed in a five person household. The homeowner did not use the
immersion heater for as long and saved £2.25 a week.

(i) Calculate how much the homeowner saved in energy costs in a year. [2]
(00 — 225X 3Ls
= 4 600a

(i) Use the table and the equation:
total saving = RHI payment + saving in energy costs

to calculate the total savings made by the homeowner every year. [2]
00 2 - s
L35 +146000

(i) The cost of installing the system is £6 000. The installer claims that the payback time
for the system will be less than 10 years. Using the information above, determine
whether this claim is true. [2]

a ... lile ¢ Eaok. . m.scorised. il vaci...
War geb Yo Meney b ool
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Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.

Hot Water OUt' ‘

Immersion
heater

Cold water in
—————

Hot water storage tank

Solar water heating systems can help save money on energy bills.

Householders receive payments for the heat they generate from a solar water heating system
through the government’s Renewable Heat Incentive (RHI). Payments are shown in the table
below.

Numbﬁgl:);‘epheoolgle per Solar panel area (m2) RHI payment (£/year)
2 2 195
3 3 265
4 4 335
5 6 435
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(a) The power input per m? from sunlight is 500 W.
(i) Calculate the total power input received by a solar panel for a 5 person household.
[2]
L Vi
s al ‘W 7 3
6 x S00w <
power=.....20C00. .. W
(i) The useful power output from the panel is 1200 W. Use the equation:
- useful power output
% efficiency = n x 100
power input
to calculate the % efficiency of the panel. [2]
% =

(b) Before the solar panel was fitted to the roof, a 2.5 kW immersion heater provided hot
water for the house. The immersion heater was switched on for 20 hours a week.

(i) Use the equation:

energy used (kWh) = power (kW) x time (h)

to calculate the energy used by the immersion heater during this time. 2]
v
//’
energy used = ........... 60 ......................... kWh
(i) Use the equation:
total cost = energy used (kWh) x cost per unit (p)
to calculate the cost of using the immersion heater for 20 hours. '
One unit of energy costs 18p. X X

[2]

N (1
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Sticky Note

The correct solar panel area has been selected from the table and the correct answer found. (2 marks)



Sticky Note

Only the useful output power has been substituted into the equation. The previous answer which gave the power input has not been used. (0 mark) 
Substitute the 3 000 W into the equation and work out the answer. 



Sticky Note

The calculation is correct (2 marks)



Sticky Note

There is no working shown and the answer is incorrect therefore no marks can be awarded. 
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(c) The solar panel was installed in 3 five person household. The homeowner did not use the

immersion heater for as long and saved £2.25 3 week.

(i) Calculate how much the homeowner saved in energy costs in a year.

(i)  Use the table and the equation:
total saving = RHI payment + saving in energy costs

to calculate the total savings made by the homeowner every year.

435 + 17

(i)  The cost of installing the system is £6000. The installer claims that the payback time
for the system will be less than 10 years. Using the information above, determine

[2]

whether this claim is true.

© WJEC CBAC Ltd. (3440U10-1)
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6. Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.

Hot water out

Immersion
heater

Cold water in
Pump

Hot water storage tank

Solar water heating systems can help save money on energy bills.

Householders receive payments for the heat they generate from a solar water heating system
through the government’s Renewable Heat Incentive (RHI). Payments are shown in the table

below.
Numbﬁ;ﬁ;;ﬁ;gle per Solar panel area (m?) RHI payment (£/year)
2 2 195
3 3 265
4 4 335
S 6 435

© WJEC CBAC Ltd. (3440U10-1)
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Examiner
only

(a) The power input per m? from sunlight is 500 W.

(i) Calculate the total power input received by a solar panel for a 5 person household.

[2]
POWET = oo W
(i)  The useful power output from the panel is 1200 W. Use the equation:
- useful power output
% efficiency = - x 100
power input
to calculate the % efficiency of the panel. 2]

% efficiency = ..

(b) Before the solar panel was fitted to the roof, a 2.5 kW immersion heater provided hot
water for the house. The immersion heater was switched on for 20 hours a week.
(i) Use the equation:
energy used (kWh) = power (kW) x time (h)

to calculate the energy used by the immersion heater during this time. 2]

energy used = ..., kWh
(i)  Use the equation:
total cost = energy used (kWh) x cost per unit (p)

to calculate the cost of using the immersion heater for 20 hours.
One unit of energy costs 18p.

[2]

total coSt = ..o,

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











