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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 507 3.6 1.5 6 60.8 99.4
2 507 6.2 2.2 9 69.4 99.4
3 506 3.1 1.9 7 43.9 99.2
4 506 5.9 1.3 9 65.2 99.2
5 505 5 2.3 13 38.8 99
6 500 3.1 1.7 7 44.1 98
7 497 2.4 1.5 9 26.2 97.5
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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5. Neutralisation reactions occur when acids and alkali react together. Metals can also neutralise
acids. The general equation for the reaction between a metal and acid is given by:

metal	 +	 acid	 salt	 +	 hydrogen

	 (a)	 Complete the word equation for the reaction below.	 [2]

magnesium  +  hydrochloric acid	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 Kate is studying the reaction between hydrochloric acid and the metal magnesium.

In her experiment she:

1. measured 25 cm3 dilute hydrochloric acid at 20 °C with a measuring cylinder;

2. added the acid to a conical flask;

3. added 1 g of magnesium to the acid and started a stop watch;

4. measured the total volume of gas every 20 seconds.

The results of her experiment are shown below.

Time (s) 0 20 40 60 80 100 120 140 160

Volume 
of 

hydrogen 
(cm3)

0 22 40 63 68 71 72 72

Kate’s Results
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	 (i)	 Complete the graph of her results.	 [3]
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	 (ii)	 Kate has lost her result for 60 s. Use your graph to estimate the volume of gas at 

60 s.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . cm3

	 (iii)	 State one way in which Kate can improve the validity of her experiment.	 [1]

	

	 (iv)	 Explain what happens to the pH during this reaction.	 [2]

	

	

	

	 (v)	 Predict the volume of hydrogen you would expect to be collected after 200 s. Give 
one reason for your answer.	 [2]

	

	

	

	 (c)	 Kate wants to compare the volume of hydrogen given off every 20 seconds if she repeated 
the experiment with iron instead of magnesium. State two variables that need to be 
controlled to ensure a fair test.	 [2]

		  1.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  2.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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hy d r o g e n

T im e  (s ) 0 2 0  4 0  6 0 8 0  10 0  12 0 a
K a t e

’
s  R e s u l t s

T h e  r e s u l t s  o f  h e r  e x p e r i m e n t  a r e  s h o w n  b e lo w .

4 .  M e a s u r e d t h e  t o t a l v o l u m e  o f  g a s  e v e r y  2 0  s e c o n d s .

3 .  A d d e d  1 g  o f  m a g n e s i u m  t o  t h e  a c i d  a n d  s t a r t e d  a  s t o p  w a t c h  ;

2 .  A d d e d  t h e  a c i d  t o  a  c o n ic a l f l a s k  ;

1 .  M e a s u r e d  2 5 c m
3 

d i l u t e  h y d r o c h lo r i c  a c i d  a t  2 0  
°  
c  w it h  a  m e a s u r i n g  c y l i n d e r ,

In  h e r  e x p e r i m e n t  s h e  :

(b) K a t e  is  s t u d y i n g  t h e  r e a c t i o n  b e t w e e n  h y d r o c h l o r i c  a c id  a n d  t h e  m e t a l m a g n e s i u m .

m a g n e s i u m   •  h y d r o c h l o r i c  a c i d -
. . . . .  Mw giæ .  ì .  

°
. . . . . .  K«M  k y

f ) C o m p l e t e  t h e  w o r d  e q u a t i o n  f o r  t h e  r e a c t i o n  b e l o w .  

[2 ]

m e t a l +  a c i d
- s a l t  +  h y d r o g e n

a c id s .  T h e  g e n e r a l e q u a t i o n  f o r  t h e  r e a c t i o n  b e t w e e n  a  m e t a l a n d  a c i d  i s  g i v e n  b y  :5 .  N e u t r a l i s a t i o n  r e a c t io n s  o c c u r  w h e n  a c i d s  a n d  a l k a l i r e a c t  t o g e t h e r .  M e t a l s  c a n  a ls o  n e u t r a l i s e

E x a

0

8

The candidate has gained 1 out of the 2 marks available. Magnesium chloride is correct, water incorrect. - 1 mark
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(I) C o m p le t e  t h e  g r a p h  o f  h e r  r e s u l t s  【3 】

The candidate was awarded all three marks for the graph. 2 marks for a completing the plot correctly and 1 mark for a smooth curve. - 3 marks



【2】
t h e  e x p e r i m e n t  w it h  i r o n  i n s t e a d  o f  m a g n e s i u m .  S t a t e  t w o  v a r i a b l e s  t h a t  n e e d  t o  b e
K a t e  w a n t s  t o  c o m p a r e  t h e  v o l u m e  o f  h y d r o g e n  g i v e n  o f f  e v e r y  2 0  s e c o n d s  i f  s h e  r e p e a t e d

(c }

o n e  r e a s o n  f o r  y o u r  a n s w e r  [2 ]
P r e d i c t  t h e  v o l u m e  o f  h y d r o g e n  y o u  w o u ld  e x p e c t  t o  b e  c o l l e c t e d  a f t e r  2 0 0 s .  G iv e

瞅 瞅 加 加 改 • • •名嘶 凹 四ぱ
卢

口

(iv ) E x p la i n  w h a t  h a p p e n s  t o  t h e  P H  d u r i n g  t h i s  r e a c t i o n .

.  5 c _ .  

.  0
6 0 s .

(i i)  K a t e  h a s  l o s t  h e r  r e s u l t  f o r  6 0  s .  U s e  y o u r  g r a p h  t o  e s t i m a t e  t h e  v o l u m e  o f  g a s  a t
o n ly

E x a m

10

No credit was awarded in this section. No reference to control variables was stated.

The candidate has gained one of the two marks available here. The credit is given for recognising that the volume will stay at 72 cm3. No credit was given for the reason as reference to the substrate being used up was required. -1 mark.

The candidate has given two incorrect statements. No credit was given. - 0 marks

No credit was awarded here as there was no reference to repeating the experiment. - 0 marks

No credit was awarded here - an incorrect reading - the correct reading is 54 cm3. - 0 marks
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T im e  (s )  0  2 0  4 0  6 0  8 0  1 0 0  1 2 0  1 4 0  1 6 0

K a t e
’

s  R e s u l t s

T he  r e s u l t s  o f  h e r  e x p e r i m e n t  a r e  s h o w n  b e l o w ,

4 .  M e a s u r e d t h e  t o t a l v o l u m e  o f  g a s  e v e r y  2 0  s e c o n d s .

3 .  A d d e d  1 g  o f  m a g n e s i u m  t o  t h e  a c id  a n d  s t a r t e d  a  s t o p  w a t c h  ;

2 .  A d d e d  t h e  a c id  t o  a  c o n i c a l f l a s k  ;

1 .  M e a s u r e d 2 5 c m
3  

d i l u t e  h y d r o c h lo r i c  a c i d  a t  2 0  
°  

c  w it h  a  m e a s u r i n g  c y l i n d e r  ;

In  h e r  e x p e r i m e n t  s h e  :

(b) K a t e  i s  s t u d y i n g  t h e  r e a c t i o n  b e t w e e n  h y d r o c h lo r i c  a c id  a n d  t h e  m e t a l m a g n e s i u m .

f â )  C o m p l e t e  t h e  w o r d  e q u a t i o n  f o r  t h e  r e a c t i o n  b e l o w  12 ]

m e t a l +  a c i d - s a l t  +  h y d r o g e n

"
a c id s .  T h e  g e n e r a l e q u a t i o n  f o r  t h e  r e a c t i o n  b e t w e e n  a  m e t a l a n d  a c i d  i s  g i v e n  b y  :

5 .  N e u t r a l i s a t i o n  r e a c t i o n s  o c c u r  w h e n  a c i d s  a n d  a l k a l i  r e a c t  t o g e t h e r .  M e t a ls  c a n  a ls o  n e u t r a l i s e  
O t

E x

No marks are awarded for the word equation. Incorrect answers. - 0 marks.
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(I) C o m p l e t e  t h e  g r a p h  o f  h e r  r e s u l t s  【3】

The candidate was awarded all three marks available here. 2 marks for the plotting the points correctly and 1 mark for the smooth curve. - 3 marks



2 .

c o n t r o l l e d  a  f a i r  t e s t .

th e  e x p e r i m e n t  w it h  i r o n  i n s t e a d  o f  m a g n e s i u m .  S ta t e  t w

K a t e  w a n t s  t o  c o m p a r e  t h e  v o l u m e  o f  h y d r o g e n  g iv e n  o f f  e v e r y  2 0  s e c o n d s  if  s h e  r e p e a t e d
(c )

o n e  r e a s o n  f  y o u r  a n s w e r .

e  o f  h y d r o g e n  y o u  w o u ld  e x p e c t  t o  b e  c o l l e c t e d  a f t e r  2 0 0 s .  G iv e
(v )

[2 ]

用水

E x  a  

0  

n  1 

n ]

’

s .s u lt  f o r  6 0  s .  U s e  y o u r  g r a p h  t o  e s t i m a t e  t h e  v o l u m e  o f  g a s  a t

6 0 s .  [1]

10

The candidate was awarded 1 mark. This was for stating the mass of 1g of iron would be a controlled variable. The second answer was considered too vague to gain the second mark available. - 1 mark

No credit was given to the candidate in this section. The candidate gave an incorrect answer and an incorrect reason. - 0 mark

Credit was given to the candidate for stating the 'pH increases'. No credit was given for the reasoning. - 1 mark

The candidate was given credit for the term 'repeating'. - 1 mark

The candidate was given credit for correctly reading the graph. - 1 mark
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T im e  (s )  0  6 0  8 0  1 0 0  1 2 0  1 4 0  1 6 0

K a t e
’

s  R e s u l t s

T h e  r e s u lt s  o f  h e r  e x p e r i m e n t  a r e  s h o w n  b e lo w .

4 .  M e a s u r e d  t h e  t o t a l v o l u m e  o f  g a s  e v e r y  2 0  s e c o n d s .

3 .  A dd e d  1 g  o f  m a g n e s iu m  t o  t h e  a c id  a n d  s t a r t e d  a  s t o p  w a t c h  ;

2 .  A d de d  t h e  a c id  t o  a  c o n ic a l f l a s k  ;

1 .  M e a s u r e d  2 5 c m
3  

d i l u t e  h y d r o c h l o r i c  a c i d  a t  2 0  
°  

c  w it h  a  m e a s u r i n g  c y l i n d e r  ;

In  h e r  e x p e r i m e n t  s h e  :

(b) K a t e  i s  s t u d y in g  t h e  r e a c t io n  b e t w e e n  h y d r o c h lo r i c  a c id  a n d  t h e  m e t a l m a g n e s i u m .

一

- 、 モ 瑞漂 幺藻 . .

/ Lm a g n e s i u m  +  h y d r o c h l o r i c  a c i d  . ’ " ’ " ’ " "

f ô )  C o m p le t e  t h e  w o r d  e q u a t i o n  f o r  t h e  r e a c t i o n  b e l o w .

m e t a l +  a c i d - s a l t  +  h y d r o g e n

a c i d s .  T h e  g e n e r a l e q u a t i o n  f o r  t h e  r e a c t i o n  b e t w e e n  a  m e t a l  a n d  a c i d  i s  g i v e n  b y  :

5 .  N e u t r a ï i s a t i o n  r e a c t i o n s  o c c u r  w h e n  a c i d s  a n d  a l k a l i r e a c t  t o g e t h e r .  M e t a ls  c a n  a l s o  n e u t r a l i s e  
o n ly

E x  :  n e

0
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v o l u m e  o f

(I) C o m p le t e  t h e  g r a p h  o f  h e r  r e s u l t s .  [3 ] 
o n ly

E x a m i n e r

The candidate was awarded 2 out of the 3 marks available, 2 marks for plotting the points correctly. The mark for the curve was not awarded as the curve was not plotted smoothly. - 2 marks



田

1 八 砭 よエ イ • 后经 一 . . . . . . . . . . . . .ひ ぶ 犬 劈 . . . . . . . . . . 口殳

c o n t r o l l e d  t o  e n s u r e  a  f a i r  t e s t .

t h e  e x p e r i m e n t  w it h  i r o n  in s t e a d  o f  m a g n e s i u m .  S t a t e  t w o  v a r i a b les  t h a t  n e e d  t o  b e
(c ) K a t e  w a n t s  t o  c o m p a r e  t h e  v o lu m e  o f  h y d r o g e n  g iv e n  o f f  e v e r y  2 0  s e c o n d s  if  s h e  r e p e a t e d

o n e  r e a s o n  f o r  y o u r  a n s w e r .

(v )  P r e d ic t  t h e  v o lu m e  o f  h y d r o g e n  y o u  w o u ld  e x p e c t  t o  b e  c o l le c t e d  a f t e r  2 0 0 s .  G iv e

(iv )  E x p la in  w h a t  h a p p e n s  t o  t h e  P H  d u r in g  t h i s  r e a c t io r i
.  12】

O n

(i ii) S t a t e  o n e  w a y  i n  w h ic h  K a t e  v a l i d it y  o f  h e r  e x p e r i m e n t  【1】

(ii) K a t e  h a s  lo s t  h e r  r e s u lt  f o r  6 0  s .  Us e  y o u r  g r a p h  t o  e s t im a t e  t h e  v o l u m e  o f  g a s  a l

10

Credit was awarded to the candidate for identifying that 1g of iron would be a controlled variable. No credit was awarded for the statement 'same amount'. This term is considered too vague and the term volume or a given volume would be needed. - 1 mark

The candidate was given credit for correctly predicting the volume of hydrogen that would be collected after 200s. No credit was awarded for the candidates reasoning. -1 mark.

The candidate was awarded 1 of the 2 marks available. This was for describing correctly the change in pH. - 1 mark

The candidate was awarded the mark for the term 're-doing' = repeat. - 1 mark

The candidate was awarded the mark for correctly reading the graph. 1 mark
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	 (b)	 The table below shows information about the materials required for the production of one 

tonne of iron.

Complete the table to calculate the total cost of producing one tonne of iron.	 [2]

© WJEC CBAC Ltd.

Raw material Mass needed (tonnes) Cost per tonne of 
raw material (£)

Cost in producing 
one tonne of iron (£)

iron ore 1.75 60 105

coke 0.25 120 30

limestone 0.25 80 20

hot air 4.0 2
. . . . . . . . . . . . . . . . . . . . .

Total cost
£ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 Aluminium is also extracted from its ore. Explain why aluminium cannot be extracted in a 
blast furnace using coke (carbon).	 [2]

7

6.



6.



b la s t  f u r n a c e  u s in g  c o k e  (c a r b o n ) [2 ]

A lu m i n i u m  1s  a ls o  e x t r a c t e d  f r o m  it s  o r e .  E x p la i n  w h y  a l u m i n i u m  c a n n o t  b e  e x t r a c t e d  i n  a(c )

/ g T o t a l c o s t

h o t  a i r  4 .  0 2

l im e s t o n e  0 .  2 5  8 0  2 0

c o k e  0 .  2 5  12 0  3 0

i r o n  o r e  1 .  7 5  6 0  10 5

R a w  m a t e r i a l M a s s  n e e d e d  (to n n e s ) r a w   •  m a t e r i a l (£) o n e  t o n n e  o f  i r o n  (" )
C o s t  p e r  t o n n e  o f  C o s t  i n  p r o d u c i n g

C o m p le t e  t h e  t a b l e  t o  c a l c u l a t e  t h e  t o t a l c o s t  o f  p r o d u c i n g  o n e  t o n n e  o f  i r o n .  [2 ]

t o n n e  o f  i r o n .

(b) T h e  t a b l e  b e lo w  s h o w s  i n f o r m a t i o n  a b o u t  t h e  m a t e r i a l s  r e q u i r e d  f o r  t h e  p r o d u c t i o n  o f  o n e  
o n ly

E x a m tn

13

6.

The candidate was given 1 out of the 2 marks available here. The credit was given for recognising that Aluminum is high up in the reactivity series. Although the answer is not in the mark scheme the candidate was given a BOD mark for recognising it is a reactive metal. - 1 mark 

The candidate completed the calculations in the table correctly. - 2 marks.



6.



(c )  A l u m i n i u m  i s  a l s o  e x t r a c t e d  f r o m  it s  o r e .  E x p l a i n  w h y  a l u m i n iu m  c a n n o t  b e  e x t r a c t e d  i n  a

h o t  a i r  4 .  0 2

lim e s t o n e  0 .  2 5 8 0  2 0

c o k e  0 .  2 5 12 0 3 0

i r o n  o r e  1 .  7 5 6 0  10 5

R a w  m a t e r i a l C o s t  p e r  t o n n e  o f  C o s t  i n  p r o d u c i n g

C o m p l e t e  t h e  t a b l e  t o  c a l c u la t e  t h e  t o t a l c o s t  o f  p r o d u c i n g  o n e  t o n n e  o f  i r o n  [ 2 ]

t o n n e  o f  i r o n .

(b)  T h e  t a b le  b e l o w  s h o w s  in f o r m a t i o n  a b o u t  t h e  m a t e r i a l s  r e q u i r e d  f o r  t h e  p r o d u c t i o n  o f  o n e  I 
o n ly

E x a m  n e r

136.

The candidate failed to gain any credit in this section. The answer provided was incorrect. 0 marks

The candidate gained both marks available for completing the calculations in the table correctly. - 2 marks



6.



b la s t  f u r n a c e  u s i n g  c o k e  ( c a r b o n ) [2 ]

(c ) A l u m i n i u m  is  a l s o  e x t r a c t e d  f r o m  it s  o r e .  E x r  m i n i u m  c a n n o t  b e  e x t r a c t e d  i n  a

h o t  a i r  4 .  0 2

l im e s t o n e  0 .  2 5 8 0 2 0

c o k e  0 .  2 5 12 0 3 0

ir o n  o r e  1 .  7 5  6 0 10 5

R a w  m a t e r ia l =  d  e d  ( t o n n e s ) 
c  

r  
’ -

C o m p le t e  t h e  t a b le  t o  c a l c u l a t e  t h e  t o t a l c o s t  o f  p r o d u c i n g  o n e  t o n n e  o f  i r o n  
[ 2 ]

t o n n e  o f  i r o n .  

M y

E x a r  In e r

13
6.

The candidate was given credit for recognising that aluminum was 'too reactive' for the blast furnace. - 1 mark

The candidate was awarded 1 out of 2 marks for the table calculations. The cost in producing hot air was incorrectly calculated. Credit was given for calculating the 'total cost' (as an error carried forward.). - 1 mark
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Examiner

only
	 (b)	 Explain the benefits of using less plastic.	

Your answer should refer to:	 [6 QWC]
• use of resources
• economic impact
• environmental impact.
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Y o u r  a n s w e r  s h o u l d  r e f e r  t o  :

(bì E x p l a i n  t h e  b e n e f it s  o f  u s i n g  te s s  p l a s t i c  

[6  Q W C ]

E x  m  

o n ly  

n e ,

15

7.

The candidate has been awarded 2 marks for this QWC question. The candidate has made use of limited scientific terminology with limited reasoning in the answer. 



7.



7.

The candidate provided very little relevant reasoning as outlined indicative content. There is very limited use of scientific terminology. 1 mark



7.



7.

The candidate gained only 1 mark in this QWC question. There is little relevant content relating to the question. There is also little relevant scientific terminology in their answer. - 1 mark
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11 


Question Marking detail Mark 


5. (a) Magnesium chloride/ hydrogen 2 


(b) (i) Complete all points correctly (half square tolerance) (2) two 
points correct (1)  
join points with line correctly (1) 


3 


(ii) 54 cm3 1 


(iii) Repeat the expt. 1 


(iv) pH gets closer to 7 / rises/ gets closer to neutral (1) since the 
acid is used up/ neutralised (1) 


Two marks can be awarded if points are correctly and coherently 
connected 


2 


(v) Volume = 72 cm3 /does not increase (1) 
All Mg/substrates used up/reaction stops (1) 


2 


(c) Temperature / conc of HCl / mass of iron pieces/ any other 
suitable/ same surface area. (Not: same amount of acid/iron) 


2 












© WJEC CBAC Ltd. 


11 


Question Marking detail Mark 


6.  (b) £8 (1)
£163 (allow ecf from table) (1)


2


(
(c) More reactive than iron (1) would not be reduced by carbon (1). 2
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Question Marking detail Mark 


7. (b) Indicative content 


 less resources/oil used


 improved sustainability


 saves money


 effect on - world’s oceans / marine life


 effect on land fill/ toxic gases released by burning


6QWC 


Marking Bands 


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


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


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


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