—

wjec WIJEC 2018 Online Exam Review

cbac

GCSE APPLIED SCIENCE (DOUBLE) UNIT 3 FOUNDATION 3445U30-1

All Candidates' performance across questions

® © © © 6 0

Question Title N Mean SD Max Mark Attempt %
1 1656 4.5 1.9 10 45.2 99.4
2 1654 4.8 2.3 13 36.6 99.3
3 1557 2 1.2 6 33.2 93.5
4 1600 3.8 2.4 15 25.3 96
5 1473 1.5 1.6 12 12.8 88.4
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7 1379 0.9 1.2 5 17.8 82.8
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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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	Marking scheme


Examing

[
The food industry uses fruits, vegetables, grains and raw meat and processes these into the food o

products that are sold in supermarkets. Food production often involves cleaning and cooking
raw foods, as well as the addition of additives and other ingredients.

One purpose of food production processes is to create products with longer shelf-lives than raw
food ingredients.

The Food Production Chain

Production

Distribution

Retail

— Home Consumer
w 5

Preparation

Restaurant

Restaurant
Preparation Restaurant Consumer
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The food industry must take precautions to prevent consumers becoming ill from food poisoning.

(a) Complete the table below which shows some of the methods of controlling bacteria in the

food industry. [3]
Method Effect on bacteria
refrigeration slows down bacterial growth
reezing L EEee B N0 bocreno. . gev Yok
Heakng..... il eatorie
''''' CDQ\&\?\/Q\ dries bacteria to prevent growth
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Examiner
(b) Sometimes food becomes contaminated with bacteria, causing food poisoning. S
(i) State one symptom of food poisoning. 1]

- {6 Y 0 Ve N
(i) Name one type of bacteria that causes food poisoning. [1]
N CORE D
(i)  State the harmful substances produced by bacteria as they grow. [1]
__________ NS
(c) Whenever an outbreak of food poisoning occurs, environmental health officers test
samples of food for the presence of bacteria.
(i) To be able to count the number of bacterial colonies a series of dilutions is carried
out as shown in the diagram below.
bacterial
agar plate colonies

Dilution 1:10

1:1000 1:10000 1:100000

The 1:10000 dilution was used to calculate the number of bacteria present.

| _ Explain why using a dilution of 1:10 will not provide valid results. [2]
_________ MWMqubQNObeOCqu,
H\QP-QIVOF\')\\WUOH\ ................... COMM e
%\m\w’ﬁwr@ _______ fo rMaak, . Eo COUNE .

Il Give one reason why the 1:100000 dilution was also not used to calculate the

number of bacteria present. ‘ 1]
dhere....nok....enough... to..Latindt...

© WJEC CBAC Ltd. (3445U30-1) Turn over.





Examiner

(i) In an investigation, six agar plates were prepared by adding 1¢cm? of solution from
a 1:10000 dilution. The agar plates were incubated for 72 hours. The results are

shown below.
Plate number 1 2 3 4 5 6
Number of colonies 35 35 25 15 30 25

(1]

| State which plate has produced an anomalous result.

Il Use the equation:

number of bacteria/cm?® = mean number of colonies x 10000

to calculate the number of bacteria/cm?® in the original sample. [3]

(16536 27T (mea)

M2an X (6000

KM > i000Q :’>

Number of bacteria/cm® = ...

)
)

215000
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The food industry uses fruits, vegetables, grains and raw meat and processes these into the food
products that are sold in supermarkets. Food production often involves cleaning and cooking

raw foods, as well as the addition of additives and other ingredients.

One purpose of food production processes is to create products with longer shelf-lives than raw

food ingredients.

The Food Production Chain

Distribution

Home Consumer

Home
Preparation

Restaurant
e ik

Restaurant

Preparation Restaurant Consumer
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The food industry must take precautions to prevent consumers becoming ill from food poisoning.

(a) Complete the table below which shows some of the methods of controlling bacteria in the

food industry.

Method Effect on bacteria
refrigeration slows down bacterial growth
freezing
...... Heatusg

-

d)w\/q dries bacteria to prevent growth

[3]
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(b) Sometimes food becomes contaminated with bacteria, causing food poisoning.

(i) State one symptom of food poisoning. [1]
___________________________________________________ t/pud(z/
(i) Name one type of bacteria that causes food poisoning. [1]

[1]

(c) Whenever an outbreak of food poisoning occurs, environmental health officers test
samples of food for the presence of bacteria.

(i) To be able to count the number of bacterial colonies a series of dilutions is carried
out as shown in the diagram below.

bacterial
agar plate colonies

\\ - ’//

1:1000 1:10000 1:100000

Dilution 1:10

The 1:10000 dilution was used to calculate the number of bacteria present.

I Explain why using a dilution of 1:10 will not provide valid results. [2]

Il Give one reason why the 1:100 000 dilution was also not used to calculate the
number of bacteria present. 1]

© WJEC CBAC Ltd. (3445U30-1) Turn over.
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Examiner
|
(i) In an investigation, six agar plates were prepared by adding 1 cm?® of solution from S
a 1:10000 dilution. The agar plates were incubated for 72 hours. The results are
shown below.
Plate number 1 2 3 4 5 6
Number of colonies 35 35 25 15 30 25
| State which plate has produced an anomalous result. 1]
Il Use the equation:
number of bacteria/cm® = mean number of colonies x 10000
to calculate the number of bacteria/cm?® in the original sample. [31]
97 ‘;S Number of bacteria/cm® = ;273@)(\) ......
13
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The food industry uses fruits, vegetables, grains and raw meat and processes these into the food
products that are sold in supermarkets. Food production often involves cleaning and cooking
raw foods, as well as the addition of additives and other ingredients.

One purpose of food production processes is to create products with longer shelf-lives than raw
food ingredients.

The Food Production Chain

Home Consumer
Home

Preparation e |

Restaurant

Restaurant .
Preparation Restaurant Consumer
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The food industry must take precautions to prevent consumers becoming ill from food poisoning.

(@ Complete the table below which shows some of the methods of controlling bacteria in the

food industry. [3]
Method Effect on bacteria
refrigeration slows down bacterial growth
i S P i W
. Klie aststa
_____ Qf ‘\""5 dries bacteria to prevent growth
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(ii)

In an investigation, six agar plates were prepared by adding 1 cm® of solution from
a 1:10000 dilution. The agar plates were incubated for 72 hours. The results are

shown below.

Plate number

1

2

3

4

5

Number of colonies

35

35

25

15

30

25

I State which plate has produced an anomalous result.

Il Use the equation:

number of bacteria/cm?® = mean number of colonies x 10000

to calculate the number of bacteria/cm?® in the original sample. [3]

IE35 426 K5 k3 05— 2§
13 « 10000 :2#0000
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

FT

© | O

colonies have clumped together (1)
Unable to count individual colonies/too many colonies to count

(1)

Not enough colonies (for valid results) (1)

(ii)

Plate 4
Accept 15

Mean number of colonies = %(ecf) (1) =30 (1) (Allow sum of

remaining 5 values as ecf from previous answer)
Count = 30 (ecf) x 10000 = 300000 / cm® (1) subs

Or

16

Mean number of colonies = Ts =27.5(1)

Count = 27.5 (ecf) x 10000 = 275000 / cm?® (1) subs
Accept 280000

Allow (1) if candidate has ignored anomaly but calculated the
answer incorrectly

Question 2 total 13

13
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The food industry uses fruits, vegetables, grains and raw meat and processes these into the food
products that are sold in supermarkets. Food production often involves cleaning and cooking
raw foods, as well as the addition of additives and other ingredients.

One purpose of food production processes is to create products with longer shelf-lives than raw
food ingredients.

Distribution

Home Consumer

oz .J! & !/b e
Restaurant
Restaurant
Preparation Restaurant Consumer
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The food industry must take precautions to prevent consumers becoming ill from food poisoning.

(a) Complete the table below which shows some of the methods of controlling bacteria in the

food industry. [3]
Method Effect on bacteria
refrigeration slows down bacterial growth
Teaeeling e B No.bockena. 1) gRe ok
....... Weaking...” kills- betctoria
_____ CDO\*\J?\/Q ; dries bacteria to prevent growth
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(b) Sometimes food becomes contaminated with bacteria, causing food poisoning.

(i) State one symptom of food poisqnfr{cj. [1]
- 16 Y0 Yo S N

(i) Name one type of bacteria that causes food poisoning. [1]
ML CORED K. ...
(i)  State the harmful substances produced by bacteria as they grow. [1]

__________ \\)Wub\

(c) Whenever an outbreak of food poisoning occurs, environmental health officers test
samples of food for the presence of bacteria.

(i) To be able to count the number of bacterial colonies a series of dilutions is carried
out as shown in the diagram below.

bacterial
agar plate colonies

Dilution 1:10

1:1000 1:10000 1:100000

The 1:10000 dilution was used to calculate the number of bacteria present.

| _ Explain why using a dilution of 1:10 will not provide valid results. [2][
_________ DN MAGRE.... 0. 110K ... DACHE .
R Ao W T — LOMn - —
\m&w’l/!wreb _______ Q.5 IMAM,.... £0...COUNEL ..

Il Give one reason why the 1:100000 dilution was also notw;sed to calculate the

number of bacteria present. @
Aheeed......nok...encugh.... SR 7T F—
e
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Sticky Note

The statement that there are too many to count was given a mark (1). However it is more than that. The colonies are so clumped together it is difficult to count individual ones.



Sticky Note

There are too few colonies to give valid results (1)





Examingr

(i) In an investigation, six agar plates were prepared by adding 1¢cm? of solution from
a 1:10000 dilution. The agar plates were incubated for 72 hours. The results are

MZan X 16600

KM > i000Q :’>

shown below.
Plate number 1 2 3 4 5 6
Number of colonies 35 35 25 15 30 25
| State which plate has produ@ an anomalous result. [1]
___________________ [ of
Il Use the equation:
number of bacteria/cm® = mean number of colonies x 10000
to calculate the number of bacteria/cm?® in the original sample. ‘ [3]
(16536 D% 2T (nea)
215000

Number of bacteria/cm® = ...

7
2

only

13
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Sticky Note

This is the correct plate (1)



Sticky Note

The workings are very clear. The anomalous result has not been ignored when calculating the mean. This loses a mark. Otherwise, the method is correct. (2)
What is the value of the mean? 










The food industry uses fruits, vegetables, grains and raw meat and processes these into the food
products that are sold in supermarkets. Food production often involves cleaning and cooking
raw foods, as well as the addition of additives and other ingredients.

One purpose of food production processes is to create products with longer shelf-lives than raw
food ingredients.

The Food Production Chain

Distribution

Home Consumer

Home
Preparation

Restaurant

SR
Restaurant
Preparation Restaurant Consumer
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The food industry must take precautions to prevent consumers becoming ill from food poisoning.

(a) Complete the table below which shows some of the methods of controlling bacteria in the

food industry. [3]
Method Effect on bacteria )
refrigeration slows down bacterial growth///

freezing

...... Healung
" p _ .
'''''' d} /\y/u}q K dries bacteria to prevent growth

7 u

kills bacteria

© WJEC CBAC Ltd. (3445U30-1)
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(b)

(c)

agar plate colonies

Dilution

The 1:10000 dilution was used to calculate the number of bacteria present.

Examiner

[
Sometimes food becomes contaminated with bacteria, causing food poisoning. o

(1]

(i) State one symptom of food poisoning.
___________________________________________________ t/pudiz/

"
(i) Name one type of bacteria that causes food poisoning. / [1]

(iii) State ﬁle harmful substances produced by bacteria as they grow. 1]

Whenever an outbreak of food poisoning occurs, environmental health officers test
samples of food for the presence of bacteria.

(i) To be able to count the number of bacterial colonies a series of dilutions is carried
out as shown in the diagram below.

bacterial

34450301
05

1:10

1:1000 1:10000 1:100000

I Explain why using a dilution of 1:10 will not provide valid results. [2] @

Il Give one reason why the 1:100 000 dilution was also not used to calculate the
number of bacteria present. 1]

© WJEC CBAC Ltd. (3445U30-1) Turn over.




Sticky Note

There is a build up of bacteria but this is too vague to give any credit. (0) 
The colonies are clumped together.  Why does this make it difficult to get results?



Sticky Note

'Only 4' was taken to mean there are too few colonies to give valid results (1)





VARON

U\

Examiner
|
(i) In an investigation, six agar plates were prepared by adding 1 cm?® of solution from S
a 1:10000 dilution. The agar plates were incubated for 72 hours. The results are
shown below.
Plate number 1 2 3 4 5 6
Number of colonies 35 35 25 15 30 25
0
| State which plate has produced an anomalous result. 1]
Il Use the equation:
number of bacteria/cm® = mean number of colonies x 10000
to calculate the number of bacteria/cm® in the original sample. | / 3 -

: ,

97 ‘;S Number of bacteria/cm® = ;275/C‘/€)C> ......
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Sticky Note

This is not the correct plate. (0) An anomalous result would either be too high or too low. 30 is in the middle of the values. 



Sticky Note

The workings are not laid out. The anomalous result has not been ignored when calculating the mean. This loses a mark.  (2)
What is the value of the mean? 










The food industry uses fruits, vegetables, grains and raw meat and processes these into the food
products that are sold in supermarkets. Food production often involves cleaning and cooking

raw foods, as well as the addition of additives and other ingredients.

One purpose of food production processes is to create products with longer shelf-lives than raw

food ingredients.

The Food Production Chain

Distribution

Home Consumer
Home

Preparation o'

- m

Restaurant s “
Restaurant , A

Preparation Restaurant Consumer
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The food industry must take precautions to prevent consumers becoming ill from food poisoning.

(@ Complete the table below which shows some of the methods of controlling bacteria in the

food industry.

Method Effect on bacteria
refrigeration slows down bacterial gr%ﬁ
F N
freezing R Yy bodwia )

kills bacteria

Dt ‘Nﬁ dries bacteria to prevent growth

© WJEC CBAC Ltd. (3445U30-1)
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(b) Sometimes food becomes contaminated with bacteria, causing food poisoning.

s

(i) State one symptom of food poisoninfgx"' [1]
I 0 G o
(i) Name one type of bacteria that causes food poisoning. 1]
................... e T . e
(i) State the harmful substances produced by bacteria as they grow. [1]
/-'/l

(c) Whenever an outbreak of food poisoning occurs, environmental health officers test
samples of food for the presence of bacteria.

(i) To be able to count the number of bacterial colonies a series of dilutions is carried
out as shown in the diagram below.

bacterial

agar plate colonies

S

Dilution 1:10

1:10000 1:100000

The 1:10000 dilution was used to calculate the number of bacteria present.

| Explain why using a dilution of 1:10 will not provide valid results. [2]
........... mm&a\u\«OQwou\anoFbﬂ5*f0f\j@
........... ehoudn o i Mo eresa  XCT

(

Il Give one reason why the 1:100000 dilution was also not used to calculate the
number of bacteria present. @ (1]

..... muwoumo\xm\vtmbamm/
\

7/

\

only

Turn over.
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Sticky Note

The process of testing is not intended to kill the bacteria. (0) It is meant to find a measure of the bacteria present. What has happened to the colonies in the 1:10 dilution plate? Why does this make it difficult to get a result? 



Sticky Note

This is incorrect (0). There are 2 few colonies to provide valid results. 





(ii)

In an investigation, six agar plates were prepared by adding 1 cm® of solution from

a 1:10000 dilution. The agar plates were incubated for 72 hours. The results are
shown below.

Plate number 1 2 3 4 5 6

Number of colonies 35 35 25 15 30 25

| State which plate has produced an anomalous result. @ / [1]
L’\ /,/':
Il Use the equation: A\

number of bacteria/cm?® = mean number of colonies x 10000

to calculate the number of bacteria/cm?® in the original sample. , [3]
IEI 425 K6 k30 125 2% v
73 ¢ 1©OO O 130000
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Sticky Note

This is the correct plate (1)



Sticky Note

The workings are incomplete. The anomalous result has not been ignored when calculating the mean. This loses a mark. The workings do not show a total divided by 6. It is also rounded up to 28.  (2)
How would you set out the workings?
What is the value of the mean? 










The food industry uses fruits, vegetables, grains and raw meat and processes these into the food
products that are sold in supermarkets. Food production often involves cleaning and cooking

raw foods, as well as the addition of additives and other ingredients.

One purpose of food production processes is to create products with longer shelf-lives than raw

food ingredients.

The Food Production Chain

Production

Processing

Retail
Home Consumer

Home

-~
Preparatlon e 2
5
[ > |
-
P -y
Restaurant “ “

Restaurant
Preparation Restaurant Consumer

https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcRVLh-HrTveuT6xs04UgN3GbUEnX8XwCN8JHsQv4zL XGvMZfs3aFA

The food industry must take precautions to prevent consumers becoming ill from food poisoning.

© WJEC CBAC Ltd. (3445U30-1)
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(c) Whenever an outbreak of food poisoning occurs, environmental health officers test
samples of food for the presence of bacteria.

(i) To be able to count the number of bacterial colonies a series of dilutions is carried
out as shown in the diagram below.

bacte_rial
agar plate colonies
Dilution 1:1000 1:10000 1:100000

The 1:10000 dilution was used to calculate the number of bacteria present.

| Explain why using a dilution of 1:10 will not provide valid results. 2]

Il Give one reason why the 1:100 000 dilution was also not used to calculate the
number of bacteria present. [1]

© WJEC CBAC Ltd. (3445U30-1) Turn over.

Examiner

only

3445U301

05





Examiner
only

(i) In an investigation, six agar plates were prepared by adding 1.cm?® of solution from
a 1:10000 dilution. The agar plates were incubated for 72 hours. The results are

shown below.

2 3 4 5 6

Plate number 1
25 15 30 25

Number of colonies 35 35

[1]

| State which plate has produced an anomalous result.

Il Use the equation:

number of bacteria/cm® = mean number of colonies x 10000

[3]

to calculate the number of bacteria/cm? in the original sample.

Number of bacteria/lem®= .

13
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3. Forensic scientists analyse substances found at crime scenes. They routinely identify powder A
samples.

Students are using the same techniques to analyse an unknown powder.
(@ The students dissolve the unknown powder in water and add sodium hydroxide solution
(NaOH) to test for metal cations. They then add excess NaOH solution to see if the
precipitate dissolves or not.

The table shows results for a selection of cations.

Gaion Colour of precpitate when a | *SCR A GRS T T
added (v or X)

Ca?* white %

Zn?* white /

Pb2* white /

Mg?* white A

cu? blue X

Fe?* green X

© WJEC CBAC Ltd. (3445U30-1)






They noticed that a white precipitate was produced which did not dissolve in excess NaOH
solution.

() State the symbols for the two metal catlons that could be present. [1]

(i) The table below shows the flame tests for a selection of metal cations.

Metal cation Flame colour
Ca®* brick-red
Zn?* greyish-white
Pb? greyish-white
Mg?* no colour
cu®* blue-green
Fe?* gold

‘ Describe how a flame test could be used to confirm which cation is present.  [2]

coouse. o ook thay . can. udentify. ushwich
............ \5%;%@ oM %

(b) They use another sample of the powder and perform the following tests to identify the
anions that may be present.

Anion Test Observation
bromide (Br) add aqueous silver nitrate = cream precipitate
carbonate (COSZ‘) add hydrochloric acid bubbles of gas =
chloride (CI") add aqueous silver nitrate ~ white precipitate
iodide (I7) add aqueous silver nitrate - yellow precipitate
sulfate (SO 42_) add aqueous barium chloride { white precipitate

The observations from the students’ tests are:

» bubbles of gas are given off when hydrochloric acid is added
- a white precipitate forms when aqueous silver nitrate is added

Use the information above to determine the two anions present in the powder. [2]

(c) Name one compound that could be present in the powder. [11

...................................... e (T7).
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3. Forensic scientists analyse substances found at crime scenes. They routinely identify powder
samples.

Students are using the same techniques to analyse an unknown powder.
(a) The students dissolve the unknown powder in water and add sodium hydroxide solution
(NaOH) to test for metal cations. They then add excess NaOH solution to see if the
precipitate dissolves or not.

The table shows results for a selection of cations.

. Precipitate dissolves when
oSt 05 | oomss NeOH sl &
Ca®* white %

Zn? white /
Pb?* white /
Mg?* white .
Cu®* blue %
Fe?* green X
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They noticed that a white precipitate was produced which did not dissolve in excess NaOH

solution.

(i) State the symbols for the two metal cations that could be present.
mgt ke Ca2t:

(i) The table below shows the flame tests for a selection of metal cations.

Metal cation Flame colour
ca? brick-red
Zn?* greyish-white
Pb?* greyish-white
Mg?* no colour
cu® blue-green
Fe?* gold

Describe how a flame test could be used to confirm which cation is present.

(b) They use another sample of the powder and perform the following tests to identify the

A Ao Ry VAR A y

anions that may be present.

[1]

[2]

Anion

Test

Observation

bromide (Br)

add aqueous silver nitrate

cream precipitate

carbonate (CO32')

add hydrochloric acid

bubbles of gas

chloride (CI")

add aqueous silver nitrate

white precipitate

jodide (I7)

add aqueous silver nitrate

yellow precipitate

sulfate (SO,*")

add aqueous barium chloride

white precipitate

The observations from the students’ tests are:

* bubbles of gas are given off when hydrochloric acid is added
* a white precipitate forms when agueous silver nitrate is added

Use the information above to determine the two anions present in the powder.

Cartoana®. (a2 ) ond (nomde (CLY

(c) Name one compound that could be present in the powder.

...... CAAANLOAL
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3. Forensic scientists analyse substances found at crime scenes. They routinely identify powder
samples.

Students are using the same techniques to analyse an unknown powder.
(a) The students dissolve the unknown powder in water and add sodium hydroxide solution
(NaOH) to test for metal cations. They then add excess NaOH solution to see if the
precipitate dissolves or not.

The table shows results for a selection of cations.

Gaion Colour of preciptate when a | TR A GRS L T
added (v or x)
ca®* white %
Zn? white /
Pb%* white /
Mg?* white #
cu?* blue i
Fe2* green X
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They noticed that a white precipitate was produced which did not dissolve in excess NaOH
solution.

(i) State the symbols for the two metal cations that could be present. [1]
~ 2 ¥ < -+

(i) The table below shows the flame tests for a selection of metal cations.

Metal cation Flame colour
ca® brick-red
vds i greyish-white
Pb? greyish-white
Mg? no colour
cu® blue-green
Fe?* gold

Describe how a flame test could be used to confirm which cation is present.  [2]
) t 3
D\\)) t(/\(’,li.\'\(j CJ f La CL ‘LU’S C QL%C X A

(b) They use another sample of the powder and perform the following tests to identify the
anions that may be present.

Anion Test Observation
bromide (Br) add aqueous silver nitrate cream precipitate
carbonate (CO32') " add hydrochloric acid . bubbles of gas
chloride (CI") add aqueous silver nitrate white precipitate
iodide (I7) add aqueous silver nitrate yellow precipitate
sulfate (SO 42_) , add aqueous barium chloride white precipitate

The observations from the students’ tests are:

* bubbles of gas are given off when hydrochloric acid is added
* a white precipitate forms when aqueous silver nitrate is added

Use the mformatlon above to determme the two anions present in the powder. [2]
; : e Z
Cb@W/ .......... A&ACSL/ ............ > .......................
(c) Name one compound that could be present in the powder. [1]
2%
© WJEC CBAC Ltd. (3445U30-1) Turn over.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
3@ | () Ca** and Mg** (1)
- 1 1 1
Accept Ca2+/Mg2+
Do not accept Ca,./Mg,.
(i) (Place powder in flame and) observe colour (1) 1 1 2 2
If brick red Ca“” OR if no colour Mg“™ (ecf)(1)
(b) Carbonate/CO5(%) (1) chloride/CI()(1) > > >
(©) Calcium carbonate/chloride / magnesium carbonate/chloride
(ecf)(2) 1 1 1
Do not accept formulae
Question 3 total 7 1 1 4 6
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3. Forensic scientists analyse substances found at crime scenes. They routinely identify powder '
samples.

Students are using the same techniques to analyse an unknown powder.
(@) The students dissolve the unknown powder in water and add sodium hydroxide solution
(NaOH) to test for metal cations. They then add excess NaOH solution to see if the
precipitate dissolves or not.

The table shows results for a selection of cations.

Gaion Colour of precpitate when a | " SCR A RS T
added (v or X)

Ca?* white %

Zn?* white /

Pb?* white /

Mg?* white A

cu? blue X

Fe?* green X
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They noticed that a white precipitate was produced which did not dissolve in excess NaOH
solution.

(i) State the symbols for the two metal catlons that could be prese;a( @[1]

(i) The table below shows the flame tests for a selection of metal cations.

Metal cation Flame colour
Ca®* brick-red
Zn?* greyish-white
Pb** greyish-white
Mg?* no colour
cu®* blue-green
Fe?* gold

‘ Describe how a flame test could be used to confirm which cation is present.  [2]

JyenY % _______ bwnke.thy.. can..u w@%ww
............ QDA 5.7 SEUL B o P

(b) They use another sample of the powder and perform the following tests to identify the
anions that may be present.

Anion Test Observation
bromide (Br) add aqueous silver nitrate = cream precipitate
carbonate (COSZ‘) add hydrochloric acid bubbles of gas =
chloride (CI) add aqueous silver nitrate ~ white precipitate
iodide (I7) add aqueous silver nitrate - yellow precipitate

sulfate (SO 42_) add aqueous barium chloride { white precipitate

The observations from the students’ tests are:

« bubbles of gas are given off when hydrochloric acid is added @
- a white precipitate forms when aqueous silver nitrate is added

Use the information above to determine the two anions present in the powger [2]

Orororde. (br). £

(c) Name one compound that could be present in the powd@ 11

_______________________________________ Tdide (7).
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Sticky Note

Both cations are correct (1)



Sticky Note

There is no mention of what happens in a flame test (0).
If calcium was present, what would you see when completing a flame test? 



Sticky Note

These are not the correct anions (0). Read the observations above. Now use the table to identify the cations. 



Sticky Note

This is not the name of a compound. It is the name of an anion. (0). It is not even an anion that has been identified previously. The name of the compound is determined by using the name of one of the identified cations followed by one of the anions. 
There are 4 possibilities. Can you name them all? 










3. Forensic scientists analyse substances found at crime scenes. They routinely identify powder
samples.

Students are using the same techniques to analyse an unknown powder.
(a) The students dissolve the unknown powder in water and add sodium hydroxide solution
(NaOH) to test for metal cations. They then add excess NaOH solution to see if the
precipitate dissolves or not.

The table shows results for a selection of cations.

Gaion Colour of precipitate when a | - "CER A GRC T TR
added (v or X)

Ca?* white X

Zn?* white /

Pb* white /

Mg?* white ®

cu?* blue X

Fe?* green A
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(b) They use another sample of the powder and perform the following tests to identify the

They noticed that a white precipitate was produced which did not dissolve in excess NaOH
solution.

(i) State the symbols for the two metal cations that could be present. @ [1]
1 O
mgtt . (a2t o

(i)  The table below shows the flame tests for a selection of metal cations.

Metal cation Flame colour
ca? brick-red
Zn?* greyish-white
Pb? greyish-white
Mg?* no colour
cu® blue-green
Fe?* gold

Describe how a flame test could be used to confirm which cation is present. [Zt

anions that may be present.

Anion Test Observation
bromide (Br) add aqueous silver nitrate cream precipitate
carbonate (CO32') add hydrochloric acid bubbles of gas ‘
chloride (CI") add aqueous silver nitrate white precipitate -
iodide (I7) add aqueous silver nitrate yellow precipitate

sulfate (SO 42') add aqueous barium chloride white precipitate

(c) Name one compound that could be present in the powder. @ [1]

...... CAAAON O 1

The observations from the students’ tests are:

bubbles of gas are given off when hydrochloric acid is added @
a white precipitate forms when aque’ous silver nitrate is added ‘

/,

Use the information above to, determme the two anions present in the powder. 2]

Cangomar. (o). 0naA Caaade (CLC)
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Sticky Note

Both cations are correct (1)



Sticky Note

It is true that different metals produce different colour flames. (1) 
The question asks how the flame test could confirm which cation is present so it was expected that a flame colour would be mentioned e.g. if calcium is present the flame colour is brick-red. What would you see if magnesium is present?



Sticky Note

Both cations are correct (2)



Sticky Note

This is not the name of a compound. It is an element. (0). The name of the compound is determined by using the name of one of the identified cations followed by one of the anions. 
There are 4 possibilities. Can you name them all? 










3. Forensic scientists analyse substances found at crime scenes. They routinely identify powder
samples.

Students are using the same techniques to analyse an unknown powder.
(@) The students dissolve the unknown powder in water and add sodium hydroxide solution
(NaOH) to test for metal cations. They then add excess NaOH solution to see if the
precipitate dissolves or not.

The table shows results for a selection of cations.

- Precipitate dissolves when
Cator e NaOH, solition s aaded | °*263 NeOH soluton i
ca** white X
Zn?* white /
Pb2* white /
Mg?* white %
Cu®* blue X
Fe2* green X
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They noticed that a white precipitate was produced which did not dissolve in excess NaOH

solution.
(i) State the symbols for the two metal catlons that could be present. @ [1]
7 2 “\‘ “+

N a /
-~ ,./ *

(i) The table below shows the flame tests for a selection of metal cations.

Metal cation Flame colour
CcaZ brick-red
Zn?* greyish-white
Pb?* greyish-white
Mg?* no colour
cu® blue-green
Fe?* gold

Describe how a flame test could be used to confirm which cation is present. [2@

Dtj ...... ‘ chNj ........ (J ...... Mv ......... (ol _‘_.L_%_ffg ...... C ....... ! OU“CL( ..... ff ...........................

(b) They use another sample of the powder and perform the following tests to identify the
anions that may be present.

Anion Test Observation
bromide (Br) add aqueous silver nitrate cream precipitate
carbonate (CO32‘) " add hydrochloric acid . bubbles of gas
chloride (CI") add aqueous silver nitrate white precipitate
iodide (I7) add aqueous silver nitrate yellow precipitate
sulfate (SO 42_) , add aqueous barium chloride white precipitate

The observations from the students’ tests are:

* bubbles of gas are given off when hydrochloric acid is added
+ a white precipitate forms when aqueous silver nitrate is added @

Use the mformatlon above to determme the two anions present in the powder. [2]
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Sticky Note

Both cations are correct (1)



Sticky Note

It is true that different metals produce different colour flames. (1) 
The question asks how the flame test could confirm which cation is present, so it was expected that a flame colour would be mentioned e.g. if calcium is present the flame colour is brick-red. What would you see if magnesium is present?



Sticky Note

Only one of the cations is correct (1). Read the observations above. Now use the table to identify which cation is correct. Can you identify the second cation?  



Sticky Note

This is not the name of a compound present here (0). It is likely that the student thought that Ca is the symbol for carbon. It is not. What is the symbol for carbon? What element has the symbol Ca? The name of the compound is determined by using the name of one of the identified cations followed by one of the anions. 
There are 4 possibilities. Can you name them all? 










3.

Forensic scientists analyse substances found at crime scenes. They routinely identify powder

samples.

Students are using the same techniques to analyse an unknown powder.

(@)

The students dissolve the unknown powder in water and add sodium hydroxide solution
(NaOH) to test for metal cations. They then add excess NaOH solution to see if the

precipitate dissolves or not.

The table shows results for a selection of cations.

Gation Colour of precipiate when a | "0l A B0 T8 e
added (v or Xx)
Ca®* white X
zZn** white /
Pb2* white /
Mg** white x
cu?* blue .
Fe?* green X

© WJEC CBAC Ltd. (3445U30-1)
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They noticed that a white precipitate was produced which did not dissolve in excess NaOH
solution.

(i) State the symbols for the two metal cations that could be present. 1]

(ii) The table below shows the flame tests for a selection of metal cations.

Metal cation Flame colour
ca® brick-red
Zn? greyish-white
Pb2* greyish-white
Mg?* no colour
cu?* blue-green
Fe?* gold

Describe how a flame test could be used to confirm which cation is present.  [2]

(b) They use another sample of the powder and perform the following tests to identify the
anions that may be present.

Anion Test Observation
bromide (Br) add aqueous silver nitrate cream precipitate
carbonate (CO32‘) add hydrochloric acid bubbles of gas
chloride (CI") add aqueous silver nitrate white precipitate
iodide (I7) add aqueous silver nitrate yellow precipitate
sulfate (SO 42') add aqueous barium chloride white precipitate

The observations from the students’ tests are:

* bubbles of gas are given off when hydrochloric acid is added
* a white precipitate forms when aqueous silver nitrate is added

Use the information above to determine the two anions present in the powder. [2]
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10

The chemical industry is developing new processes to manufacture chemicals more efficiently.

(@ () When sodium thiosulfate reacts with hydrochloric acid the solution becomes cloudy.

sodium
thiosulfate
. solution
SpdlUle and dilute
thiosulfate hydrochloric
solution

acid

Describe a method used to investigate how temperature affects the rate of the reaction

between hydrochloric acid and sodium thiosulfate solution. Include details of apparatus

and volumes of chemicals used in your answer. . [6 QER]
Lunn Biosafake Solaacin

Qox\cu\ﬁ\o\ﬁk_ou\dmwvek\r\ehew@emwe .............

Q) of ¥ \'\€5cd\.\W\'C\(\\QSLA\C&\:@S@U&C\(\P\%(XS;J\@
6O28C S0 kw09

2B

JConicol Posx oo Chuua W\c,\\:e\\eo.);e(\e(‘gj .............

NOST s SN o %hﬁdro(x\\ovcc\cduﬁdsod\um .........................
oSO DO
bacmmesc\oqdd@ndﬁmmmgeet&ﬁx ..............
D\r‘tjm(‘e ........................................................................................................................................................................
D). T oo 0eed to.be Liomed. . . See. tae...
C\(—\\eve‘\CC\(\\;e APetaure (om0 0N\ b L anuke

2 &7 Ko .. Conical

e of
d;\xxk.eﬁ._.__A.ha‘d\,(?oﬁh\orﬁxa ......... A Ok Hine, &0 ready
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1
(i) State the two variables that need to be controlled in this experiment. [2]
1 Joudne. Ok .::m)“ OO KNOSWERL. .
2
(i) State one reason wh these variables need to be controlled. [1]
Toése. LatobiesS. Need to be . Controlied.. ko...
S ENne exPenionent.... Accultke and.kthe

fesulesS otutace.

(b) In a different experiment hydrochloric acid was poured into a flask containing different
volumes of sodium thiosulfate solution and water. The time taken to react was measured.
The results are shown in the table below.

. Volume of Time for cross to
Volume c3)f acid sadiurm thiosulfate Volume o?f water disappear fran view
(em’) (cm®) ke } (s)
60 55 5 44
60 50 10 51
60 45 15 57
60 40 ' 20 83
60 35 25 106
(i) State what conclusion can be made from the results. [1]
........................ \oee.... X oolumne..Of.. 20N Beosali
e ﬂmo(\e,\;me, e tooxs.. fon the. tadon A0
‘Eu Loce.
(ii) xplain the results in terms of particles. [2]
‘‘‘‘‘ e  resudks....oere ... foiC.03. the Sonne. ..
S 0\0e OF oA bod usedl A0 the. uadanne..
Qk..sooket..on0.... Sudmm...‘khow\(ute A0S, Uﬁ&(\38.3

Vo see tre differenty reauks.
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5. The chemical industry is developing new processes to manufacture chemicals more efficiently.

(a (i) When sodium thiosulfate reacts with hydrochloric acid the solution becomes cloudy.

sodium
thiosulfate
solution

and dilute
hydrochloric
acid

sodium
thiosulfate
solution

Describe a method used to investigate how temperature affects the rate of the reaction
between hydrochloric acid and sodium thiosulfate solution. Include details of apparatus
and volumes of chemicals used in your answer. [6 QER]

gef Csla vou Wi oeed o Bromeker; Concial. Nask,
30{4@%@& .......... Gog g,..,ca?g ........... ok..eonger..OY... mat ol Y\UOQLCYO%SQR
it {Y\*@Oﬁu\\n DQMWSOLL\AM Chiosalfole Faa ™ o ilute

c)\h.h\fﬁ ot Nexk cou winneed o mestolle. Yoot

o0l \woﬁm\tu‘@ o Bacm’ wWikh wour. W\eow}\o Lo,
fen 0ot 1t inie (e Concid (luskJou. hen w\acm
locm®.. @(h)(\r\ohg ........ ACIO_wadn L. tmeasoin Otake
w\& ....... Q...(.AL ....... kS0l the. Conclul Q\(ASKN\(@\I\Q\'\QDO&M ......... Uz\_.ab .....
Ul{-d(.&Ab .......... Soen.. R he (VWQ ..... .CY\..&M.&CO}\.).A...hu\&....m.u&e(x....A obA.
guL _______ i bne . Hnomebar  Chen . anentnCYeS3. oecuule invisivk
......... O e O ouChe\(ecord&KuN\pdtww
u.w«.&.....wh_k_e ___________ f.\.. dcw .......................................... Q.&..@.ﬁpf_..?s?? ....... o] th/\’\uke _____

e o Wedy q .qE.LL .......... 3 ......................................................................................
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(i) State the two variables that need to be controlled in this experiment. [2]

+ e Volume. ok ocid_Lemstan). Scdim Wicsulfok (o)

2 Ahe.. rakton of _acd_ o Jogiam ChioSullate.
ConCebralion
(i) State one reason why these variables need to be controlled. [1]

Thew_need ko e Conbiolled. bo e ok ik o laik.

Lest. Ahis. 15 becane if. Qh@j.._wﬂa“\&._._QQ.ﬂQYbll.Qtl___.._.i.k ..... wool uld
the Gip\  vesalls.

(b) In a different experiment hydrochloric acid was poured into a flask containing different
volumes of sodium thiosulfate solution and water. The time taken to react was measured.
The results are shown in the table below.

. Volume of Time for cross to
Vqur(r:;iqc;; acid satlivirn thinsalids Vqurr(nct:anS?f)water disappear from view

(cm®) (s)
60 55 5 44
60 50 10 51
60 45 15 57
60 40 20 83
60 35 2B 106

(i) State what conclusion can be made from the results. , [1]
& ! r \ | r ’\ « 1 “ % ?(Al ‘l \

\\‘j}\eYL\(\e\/o\uWo\So\)m@Mm\ e, onb o

\blame. of mukex._._..9.«%..memn}._.’ém\_._Lthas_.mm\.d__A:-_mm_@w&

(i) Explain the results in terms of particles. [2]

(he... fatickes... form. guicker. bo.. e o Qoulyps....

orecieiboke . when Cheles ot ighel Volame.. 0 Sodram. .
Hosallate.....cund.o Jowervolume b\

© WJEC CBAC Ltd. (3445U30-1) Turn o\
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5. The chemical industry is developing new processes to manufacture chemicals more efficiently.

(@ (i) When sodium thiosulfate reacts with hydrochloric acid the solution becomes cloudy.

sodium
thiosulfate
. solution
sodium and dilute
thiosulfate

hydrochloric

solution acid

Describe a method used to investigate how temperature affects the rate of the reaction
between hydrochloric acid and sodium thiosulfate solution. Include details of apparatus
and volumes of chemicals used in your answer. [6 QER]

D\/ﬂ" L (oMeck &pparatuﬁﬁ'rhérmsmeta7 ....................
' wader.....ound

A\

...................... ﬁoumou\dh\w

8>Tv\en,9ou,r ...... Hoe . onaasuced...No\vme...0F ...
e chemicad nko. Yhe e e ol
)78/\21:\: ....... Yhe tnermmomerer. o Yne. eamox.
AL

DU otnex

WSOV T : LA R T =

...............

| Ve Z I\, 0. Ao

i R s e it

4 \WNe. measure Hag k’\‘cb

5 4 fe@@ql: Lok Sech iy hioSul fate. Solbba

ound Quluke AXCONAOreC &ga’ W“"Qﬁ Suhe
: A O e \W\ '? VL2 Oumaun
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(i) State the two variables that need to be controlled in this experiment. [2]

.................................................................................................................................................

(i) State one reason why these variables need to be controlled. 1]

________ N NounOoles ~oed o e

(b) In a different experiment hydrochloric acid was poured into a flask containing different
volumes of sodium thiosulfate solution and water. The time taken to react was measured.
The results are shown in the table below.

. Volume of Time for cross to
VOIU?;;%; acid sodium thiosulfate Vqunzsr:;‘)water disappear from view
(cm?) (s)
60 55 5 44
60 50 10 51
60 45 15 57
60 40 20 83
60 35 25 106
(i) State what conclusion can be made from the results. [1]
\uohe I Yo
—1o. ConC\o b Bae None. Yo e Lord Cross

......................................................... 0 Tl B AR T e T M A L S S

e Chermnlcod. OGS, navee Wik
yere. ... U\\/QEQF ..........................................................................................................................
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

— T o

@ | 0

Indicative content: Draw a cross on a square of white paper.
Measure (25 cm?®) of hot sodium thiosulfate using the (25 cm®)
measuring cylinder and pour into the conical flask. Record the
temperature of the solution using a thermometer. Using the 10 cm®
measuring cylinder, measure out 5cm? of the hydrochloric acid. Place
the conical flask onto the cross and add the hydrochloric acid. Swirl the
flask to mix the contents and at the same time start the stopwatch.
Look down at the cross from above the mixture. Stop the stopwatch as
soon as the cross disappears. Record the time taken for the cross to
disappear.

Repeat for the same temperature and then for different temperatures of
sodium thiosulfate.

5—- 6 marks
Full sequential account of method including measuring instruments and
suggested volumes

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
Most steps and measuring instruments included.

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 method and some instrumentation included. Candidates may
have investigated an independent variable other than temperature.

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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5. The chemical industry is developing new processes to manufacture chemicals more efficiently.

(@ () When sodium thiosulfate reacts with hydrochloric acid the solution becomes cloudy.

sodium
thiosulfate
. solution
SpdlUlTl and dilute
thiosulfate hydrochloric
solution acid

Describe a method used to investigate how temperature affects the rate of the reaction
between hydrochloric acid and sodium thiosulfate solution. Include details of apparatus

and volumes of chemicals used in your answer. . [6 QER]
% osafare Solabon

i 6828 K. AheE.. Conical
| : )
O S e

SComieal... oS and. seasue.. thhe tenpercdare. ...
OC,‘ ) : ‘,,‘ WO \ 7 “O0) AAC A
C\@%mgg_eScd o0\ Haesoleok e sovkion. [;\%%ééﬁ\o
DA A l\xk&fff.....4..\33‘63\‘(?0.(‘,\'&\0?[\@ ......... A Oka. fhe, &N
JConmicol. Poax oo Onuc Moce heok €0 ..
Swda ke %hﬁdrou\\ovcc\cduﬁdsod\um .........................

e oS e NI

mme&%oqddmmkﬁcv\&:\ﬁ’h ............... ee e >
D\r‘am(‘e ......................................................................................................................................................................

1
D Tisoo.0eed ko be binned. . %3¢ tae... |

Qifhesence MO ketnPetobure sLome O oad\ 2\ tanuke

=l
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Sticky Note

Details of apparatus are missing. What is used to measure the volume of sodium thiosulfate?



Sticky Note

Is the volume used going to be increased each time?



Sticky Note

This is too much acid. What is a more suitable volume?



Sticky Note

The temperature should be measured at the start. 



Sticky Note

What needs to be timed? There is no mention of measuring the time taken for the cross to disappear



Sticky Note

This is a very limited account. Apparatus details are missing. It is unclear what is to be measured. Lower band mark (1). 





1
(i) State the two variables that need to be controlled in this experig;eﬁ"c. [2]
1 Cowene. 0F.... m a0 Bsosiee...
2
(i) State one reason wh these variables need to be controlled. [1]
Tagse. saciobies. Need to. be....Controliech. k...
,.mo)&ﬂ..the....ex.@ev.\‘memc........Lx&s:‘um‘sg.,.ckmc)\khe ...................

fesulesS otutace.

(b) In a different experiment hydrochloric acid was poured into a flask containing different
volumes of sodium thiosulfate solution and water. The time taken to react was measured.
The results are shown in the table below.

. Volume of Time fi t
Volume c3)f acid sodium thiosulfate Volume o?f water disépﬁeg gz)orisvigw
(em’) (cm®) e} (s)
60 55 5 44
60 50 10 51
60 45 15 57
60 40 ' 20 83
60 35 25 106
(i) State what conclusion can be made from the results. [1]
........................ \owel.... g voluone..af. . Sadiumn Beosuiy
Xae (Y\ooe,\; S tooxs. fon.Lhe. oo Ao,
‘Eu Loce. \,
(ii) xplain the results in terms of particles. [2]
‘‘‘‘‘ e  resuds....oere ... foiC.08. the Sonne. .
S 0W0e OF . oA baod used A0 the. uadanne..
Qk..sookel..on0.... S.udmm...‘khom\(ute A0S Mﬂ3&3
Lo See bre differeny resuks. )ﬂ
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Examiner

l
5. The chemical industry is developing new processes to manufacture chemicals more efficiently. o

(a (i) When sodium thiosulfate reacts with hydrochloric acid the solution becomes cloudy.

sodium
thiosulfate
solution

and dilute
hydrochloric
acid

sodium
thiosulfate
solution

Describe a method used to investigate how temperature affects the rate of the reaction
between hydrochloric acid and sodium thiosulfate solution. Include details of apparatus
and volumes of chemicals used in your answer. , [6 QER]

e Ao jou Wl0ea) o fromeber, Concia Nask,
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... godl g0 Vit Yoo, . Lh.g ....... Vecord.  the  Lempelowe
u.\«.&._..m.\._e ........... f.\.u...“....ddﬁ) ........................................ @wco/ of oo Mulke.

e o tWedy q .qE_LL __________ 3 ......................................................................................

© WJEC CBAC Ltd. (3445U30-1)




Sticky Note

Full list of apparatus although measuring cylinders would be used rather than a measuring beaker. 



Sticky Note

The volumes of acid and the sodium thiosulfate solution are acceptable. 



Sticky Note

The method is fine. However it does not refer to measuring the time for the cross to disappear. 



Sticky Note

This is a reasonable attempt. There are some spelling mistakes and an incorrect apparatus term. It was awarded a lower middle band mark (3).  
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(i) State the two variables that need to be controlled in this experiment. / [2]
1 \\r\Q Vol \MY\QO\Y ....... Cl(\k)\ e (?mé Sechium Bhiojulfe L( )
» fhe. Ston. of acd and Jodam (hioSallote. \

ConCebralion N
(iii) State one reason why these variables need to be controlled. [1]

Thew eed ko e, Cor LYD\\QAQOWQ(Y\(MQ .......... \\UKQU\\Y“

oS by 15, be_.camg ______ 19 u’l.@.j...N&Yﬂ\k.....QQ,QQYD.\.[?&.....,..\k ..... world uke
tne Ging\  vesales.
(b) In a different experiment hydrochloric acid was poured into a flask containing different

volumes of sodium thiosulfate solution and water. The time taken to react was measured.
The results are shown in the table below.

Vqur(r:;?n ca);‘ acid 56 ditl/rc::lfcmg Sc:,fhc _ Volume o;‘ water dil-;mpgefg: g’?nisvti(e)w
em®) em®) ©)
60 55 5 44
60 50 10 51
60 45 15 57
60 40 20 83
60 35 25 106

(i) State what conclusion can be made from the results.

“ hQY e \/O\U\MQ o So\)v\m (Q\(\uoﬁ)\\we cmtl

(i) Explain the results in terms of particles. [2]

(he... fatices... form. guicker. bo... e o Qoulyps....
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5. The chemical industry is developing new processes to manufacture chemicals more efficiently.

(@ (i) When sodium thiosulfate reacts with hydrochloric acid the solution becomes cloudy.

sodium
thiosulfate
. solution
godlum and dilute
thiosulfate hydrochloric
solution acid

Describe a method used to investigate how temperature affects the rate of the reaction
between hydrochloric acid and sodium thiosulfate solution. Include details of apparatus
and volumes of chemicals used in your answer. [6 QER]
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Sticky Note

Details of some apparatus here. A beaker is not used though. What is the name of the glassware in the diagram?



Sticky Note

No value of the volume of acid to be used. What volume do you suggest? 



Sticky Note

It describes mixing the chemicals and timing how long it takes for the cross to disappear. It would be better if the chemicals were named. 



Sticky Note

It refers to repeating the experiment and keeping the 'amounts' the same. It does not refer to changing the temperature of the solution. 



Sticky Note

This was given a mark in the middle band. (4)





(b)

11
(i) State the two variables that need to be controlled in this experiment. [2]
e Dedlwr
(i) State one reason why these variables need to be controlled. 1]

In a different experiment hydrochloric acid was poured into a flask containing different
volumes of sodium thiosulfate solution and water. The time taken to react was measured.
The results are shown in the table below.

Volume gf acid &5 di\u/rc::lftmgs?j fate Volume 0:15c water dil-;n;g;g g;)nisvﬁw
cm?®) (cm®) (cm’) (s)
60 55 5 44
60 50 10 51
60 45 15 57
60 40 20 83
60 35 25 106
(i) State what conclusion can be made from the results. ' [1]
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The chemical industry is developing new processes to manufacture chemicals more efficiently.

(@ (i) When sodium thiosulfate reacts with hydrochloric acid the solution becomes cloudy.

sodium
thiosulfate
_ solution
s_,odlum and dilute
thiosulfate hydrochloric
solution acid

Describe a method used to investigate how temperature affects the rate of the reaction
between hydrochloric acid and sodium thiosulfate solution. Include details of apparatus
and volumes of chemicals used in your answer. [6 QER]
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(i) State the two variables that need to be controlled in this experiment. 2]
L e e
2 e e

(i) State one reason why these variables need to be controlled. 1]

(b) In a different experiment hydrochloric acid was poured into a flask containing different
volumes of sodium thiosulfate solution and water. The time taken to react was measured.
The results are shown in the table below.

. Volume of Time for cross to
V°'”r(':jn‘§; acid sodium thiosulfate Vqurrzsr:Sf)water disappear from view
(cm®) (s)
60 55 5 44
60 50 10 51
60 45 15 57
60 40 20 83
60 35 25 106
(i) State what conclusion can be made from the results. 1]
(i)  Explain the results in terms of particles. 2]

© WJEC CBAC Ltd. (3445U30-1) Turn over.
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC

1 5 5 0 10
2 7 2 4 13 4 7
3 1 1 4 6 6
4 7 6 2 15 5
5 5 6 1 12 8
6 10 4 14 8 14
7 5 0 0 5

Total 30 30 15 75 17 36
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