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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 342 1.7 0.6 3 56.3 100
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


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


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


Sticky Note
This is the maximum mark for a particular question


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


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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5. The table below compares the energy and sugar content in one can of different soft drinks.

Name of soft drink Sugars
()
Cola 35
Orange Fizz 22
Mango Fizz 136 33
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Cola ‘ Orange Fizz Mango Fizz
Type of drink
(a) (i) Complete the graph by plotting the information for Mango Fizz. [2]
(i)  Calculate the GDA for sugar given that Orange Fizz provides 25% of your GDA.
' [2]
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Examiner
(b) The table shows the energy used for different exercises. o
(i) Complete the table below. [2]
, Energy used Length of exercise | Total energy used
Type of exercise (kcal/min) (minutes) (kcal)
Jogging 8.5 50 425
Cyclin 5.5 60 -
yeling LA
Swimmin 5.3 - 21
M S R GG g
It is claimed that ‘a studeni needs to jog for 15 minutes to use up the energy in one can
of cola’. :
(i) Use the infor'matiori given to explain if this statement is correct. [3]
139 =35+ 1WwW.25
..... éﬁ@gﬁbﬂOML@(\Q{:QO\Q:\gq
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(c) Researchers found that the risk of diabetes increased by 22% for people having one can
of any of these soft drinks a day.
(i) Name the hormone that controls sugar levels in the body. 1]
.......................... O SN e e
(i) Explain why these soft drinks are not suitable for diabetics. 2]
....... 2 Zas TS S NN e BIG\nT-F o e 4 82 °To VN e W ol o« W o NN o o G 30
- QEOOIAD o O SAG O TR O 2O DO
‘OO% ..................................................................................................................................................................
(d) Suggest one way of making these drinks healthier without affecting the taste. 1]
O N e VoV e BWNIE = a S UT NN \)u@u, ..................................................................................
13

© WJEC CBAC Ltd. (4782-01) Turn over.











5.

The table below compares the energy and sugar content in one can of different soft drinks.

. | Energy Sugars
Name of soft drink (kcal) Q)
Cola 139 35
Orange Fizz 92 22
Mango Fizz 136 33
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Cola Orange Fizz Mango Fizz
Type of drink
(a (i) Complete the graph by plotting the information for Mango Fizz. [2]
(i) ~ Calculate the GDA for sugar given that Orange Fizz provides 25% of your GDA.
: [2]
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(b) The table shows the energy used for different exercises.

(i) Complete the table below.

: Energy used Length of exercise | Total energy used
Type of exercise (kcal/min) (minutes) (kcal)
Jogging 8.5 50 425
Cycling 5.5 6 .. 3@ .............
Swimming 5.3 (0 212

It is claimed that ‘a student needs to jog for 15 minutes to use up the energy in one can
of cola’.

(i) Use the information given to explain if this statement is correct. [3]
34
Y ~
%7:8 iy \S il 4 7..8
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(c) Researchers found that the risk of diabetes increased by 22% for people having one can
of any of these soft drinks a day.

Tane (=

(i) Name the hormone that controls sugar levels in the body- 1
...................... R

(i) Explain why these soft drinks are not suitable for diabetics. [2]
Beloouse b \youla th Cleele. .. Al bloger
QVjW)Q%B ___________ CawdSing. D kg..ﬂ(e ....... hypudlac

(d) Suggest one way of making these drinks healthier without affecting the taste. 1]
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5.

YThe table below compares the energy and sugar content in one can of different soft drinks.
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Cola

Orange Fizz

Type of drink

Mango Fizz

(i) Complete the graph by plotting the information for Mango Fizz.

(if)
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Sugars (g)

[2]

Calculate the GDA for sugar given that Orange Fizz provides 25% of your GDA.
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(b) The table shows the energy used for different exercises.

() Complete the table below.

. Energy used Length of exercise | Total energy used
Type of exercise (kcal/min) (minutes) (kcal)
Jogging 8.5 50 425
Cycling 55 60 8 3
22O
Swimming 5.3 L}_O 212

[2]

It is claimed that ‘a student needs to jog for 15 minutes to use up the energy in one can

of cola’.

(i) Use the information given to explain if this statement is correct.

[3]

The.... 6%;@&0‘{...%@(.‘5‘..}:0.,(‘):9“.F..Q(..a.bf»k....Ior‘\@er..k:...uﬁg..gp..i&..m% ............

(c) Researchers found that the risk of diabetes increased by 22% for people having one can
of any of these soft drinks a day.

(i) Name the hormone that controls sugar levels in the body. 1]

......... AT e

(i) Explain why these soft drinks are not suitable for diabetics. [2]
The &kt danks. Conkain.. . quite. clob. k...
BuceC_in._€ach. Can,. . which. Could incease. te. .
‘..hz.cﬁ;...()(okj@m:;.....jm..,_dj.abckigs...\. .....................................................................................

(d) Suggest one way of making these drinks healthier without affecting the taste. M1
Sweeknecs. Ccould e ol halthier. Qltetnotive...........
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Question Marking Pointing Marks
5. (@) (i) |1 markforeach bar (top of bar should be horizontal and not 2
slanting)
(i) |4x22(1)=88(1) 2
(b) (i) | Complete the table
Cycling: 5.5x60 =330
Swimming: 212 /5.3 =40
(i) |8.5(1) x15=127.5kcal (1)
Therefore statement incorrect (1)
Alternative
139/8.5(1) = 16.35 min(1)
therefore longer than 15 min/ statement incorrect (1)
139(1)/15 =9.27(1)
therefore greater than 8.5 /statement incorrect (1)
Three points must be coherently and correctly connected
for 3 marks
(©) () | Insulin 1
(i) | too much sugar / diabetics cannot control sugar (1) 2
because diabetics don’t produce insulin (1)
Two points must be coherently and correctly connected for
2 marks
(d) (artificial) sweeteners / named sweetener 1

© WJEC CBAC Ltd.
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5. The table below compares the energy and sugar content in one can of different soft drinks.

Name of soft drink Sugars
()
Cola 35
Orange Fizz 2/2
Mango Fizz 136 33
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Cola ‘ Orange Fizz Mango Fizz
Type of drink
(a) (i) Complete the graph by plotting the information for Mango Fizz. [2]

(i) Calculate the GDA for sugar given that Orange Fizz provides 25% of your GDA.

[2]
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Sticky Note

The bar graph plotted for Mango fizz energy content is below the 136 kcal line. The graph for 33g sugars is between 32-34 = 33g. 1 mark awarded.



Sticky Note

The candidate has incorrectly calculated the GDA. They have multiplied by 0.25 and not x4 - no marks awarded.





Examiner
(b) The table shows the energy used for different exercises. o
(i) Complete the table below. [2]
Type of exercise E?kegglyll r:i?]()ad Leng(tr?) i(r)1fu teexse)rcise Total e(rlli;glg)y used
Jogging 8.5 50 425
Cyclin ' 55 60 -
yeling AR =
Swimming 5.3 e 212
It is claimed that ‘a studeni needs to jog for 15 minutes to use up the energy in one can
of cola’. :
(i) Use the infor'matiori given to explain if this statement is correct. [3]
139 3.5 1W0.35
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(c) Researchers found thét the risk of diabetes increased by 22% for people having one can
of any of these soft drinks a day.
(i) Name the hormone that controls sugar levels in the body. 1]
.......................... R o T U
(i) Explain why these soft drinks are not suitable for diabetics. @ 2]
....... BRooUUSR ... DL ACS o ORRAN . 2D CENESTO N B
S OUOOIADE. ... OR.. SAGRe . TRy Uk oge . TORLr
Do% ................................................................................................................................................................
(d) Suggest one way of making these drinks healthier without affecting the taste. 1]
SR OO O \)\J&)UL ............................. R -
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Sticky Note

The candidate has completed both calculations correctly. - 2 marks 



Sticky Note

The candidate has identified how much energy there is in a can of cola, correctly calculated the energy used/min to work out time to use up the energy. The candidate has also made the correct statement of fact - 3 marks



Sticky Note

In part (c)(i) the candidate has named the correct hormone. However in part ii) they have not stated that the drinks contain a high amount of sugar and that diabetics cannot/do not produce insulin to control the sugar. 1 mark    



Sticky Note

The candidate has not referred to the use of sweeteners to reduce sugar content. - 0 marks










5.

The table below compares the energy and sugar content in one can of different soft drinks.

. | Energy Sugars
Name of soft drink
- (kcal) )
Cola 139 35
Orange Fizz 92 22
Mango Fizz 136 33
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Cola Orange Fizz Mango Fizz
Type of drink
(a (i) Complete the graph by plotting the information for Mango Fizz. [2]

(i) ~ Calculate the GDA for sugar given that Orange Fizz provides 25% of your GDA.
‘ [2]
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Sticky Note

The candidate has failed to plot the graph correctly. Both the 136 kcal Energy and 33g sugar bar are incorrect. - 0 Marks 



Sticky Note

The candidate has selected the incorrect numbers from the table. - 0 marks 





(b) The table shows the energy used for different exercises.

(i) Complete the table below.

: Energy used Length of exercise | Total energy used
Type of exercise (kcal/min) (minutes) (kcal)
Jogging 8.5 50 425
Cycling 5.5 60 >3]
=
............ iy Q
Swimming 5.3 (0 212

It is claimed that ‘a student needs to jog for 15 minutes to use up the energy in one can
of cola’.

(i) Use the information given to explain if this statement is correct. [3]
34
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(c) Researchers found that the risk of diabetes increased by 22% for people having one can
of any of these soft drinks a day.

Tane (=

(i) Name the hormone that controls sugar levels in the body- 1

(d) Suggest one way of making these drinks healthier without affecting the taste. 1]
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Sticky Note

The candidate has completed the table with the correct calculations. - 2 marks 



Sticky Note

The candidate has correctly deduced using the information that 127.5 kcal of energy is used by jogging for 15 minutes. A can of cola contains 139 kcal therefore the statement in 'wrong' - 3 marks 



Sticky Note

The correct hormone is named. - 1 mark



Sticky Note

The candidate has recognized that the blood sugar levels would rise, however has failed to link the fact that diabetics cannot produce insulin to control this rise - 1 mark



Sticky Note

There is no reference to the use of sweeteners in the candidates answer.-0 marks










5.

YThe table below compares the energy and sugar content in one can of different soft drinks.
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Orange Fizz

Type of drink

Mango Fizz

(i) Complete the graph by plotting the information for Mango Fizz.

(if)
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[2]

Calculate the GDA for sugar given that Orange Fizz provides 25% of your GDA.
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Rich

Sticky Note

The candidate has plotted the graph correctly - 2 marks



Sticky Note

The candidate has not attempted this part of the question - 0 marks





(b) The table shows the energy used for different exercises.

() Complete the table below.

Type of exercise

Energy used
(kcal/min)

Length of exercise
(minutes)

Total energy used
(kcal)

50

425

[2]

Examiner
only

Jogging 8.5

Cycling 5.5 60

B30 o
‘‘‘‘‘‘‘‘ 4O 212

Swimming 5.3

It is claimed that ‘a student needs to jog for 15 minutes to use up the energy in one can
of cola’.

(i) Use the information given to explain if this statement is correct. [3]

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

The.... 6%;@&0‘{...%@(.‘5‘..}:0.,(‘):9“.F..Q(..a.bf»k....Ior‘\@er..k:...uﬁg..gp..i&..m% ............

(c) Researchers found that the risk of diabetes increased by 22% for people having one can
of any of these soft drinks a day.

(i) Name the hormone that controls sugar levels in the body. 1]

(i) Explain why these soft drinks are not suitable for diabetics. [2]

The Stk danles. Conkain...quite..cdok. 5.

fmao( ........ (N..each..Can,...which Could. inceese. tea.....
_heclth pedems..in. diaketiCs. .. e

(d) Suggest one way of making these drinks healthier without affecting the taste. 1]
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Sticky Note

The candidate has completed the table correctly - 2 marks



Sticky Note

The candidate has used some of the information from the tables. There is no clear direction with their calculations nor specific conclusions - 1 mark.



Sticky Note

The candidate has given an incorrect answer - 0 marks



Sticky Note

The candidate has recognized that there is a lot of sugar present in the drinks. However they have not made the link to their inability to produce insulin.-1 mark



Sticky Note

The candidate has made the correct suggestion. - 1 mark










5.

The table below compares the energy and sugar content in one can of different soft drinks.
Name of soft drink %Eg;%y Su(%?rs
Cola 139 35
Orange Fizz 92 22
Mango Fizz 136 33
1407 ===
120
100
80 % Energy
(kcal)
Sugars (g)
60
40
20
0
Cola Orange Fizz Mango Fizz
Type of drink
(@ (i) Complete the graph by plotting the information for Mango Fizz. [2]
(i) Calculate the GDA for sugar given that Orange Fizz provides 25% of your GDA.
[2]
........................ g
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(b) The table shows the energy used for different exercises.

(i) Complete the table below. 2]
, Energy used Length of exercise | Total energy used
Type of exercise (kcal/min) (minutes) (kcal)
Jogging 8.5 50 425
Cycling 5.5 60
Swimming 5.3 212

It is claimed that ‘a student needs to jog for 15 minutes to use up the energy in one can
of cola’.

(i)  Use the information given to explain if this statement is correct. [3]

(c) Researchers found that the risk of diabetes increased by 22% for people having one can
of any of these soft drinks a day.

(i) Name the hormone that controls sugar levels in the body. 1]
(i) Explain why these soft drinks are not suitable for diabetics. [2]
(d) Suggest one way of making these drinks healthier without affecting the taste. [1]
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only
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volume of gas collected (cm®)

6. Dilute sulfuric acid reacts with sodium carbonate. This reaction forms a salt, a gas and water.
(a) Complete the word equation for '[h.IS reactlon [2]
sulfuric sodium
+ ) .
acid carbonate
(b) A student performed the reaction above and measured the volume of gas given off.
The student followed this method:
1. measured 25 cm? dilute sulfuric acid;
2. added the acid to a conical flask;
3. added the sodium carbonate to the acid (in excess) and started a stop watch;
4. collected the gas;
5. measured the total volume of gas produced every 20 seconds.
The results are shown in the table below.
/
/ 7 // 0] ’ .
Time (s) 0 20 | /40 0 1&0/7 1%6 126 1§0
Volume of 9333 collected 0 29 38 ] 62 70 77 80 g
(em?) £ Q
/ ‘
(i) Plot the graph to show the volume of gas collected. ) )[4]
100
90
80 < 4
70 =
60
50
40
30
20 X
10
0 , |
3 LG 1o oy © ola) e e Lol
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g = 3R

RECRE
OO = 10O 11
o - 5% .
. (i) Use your graph to estimate the volume of gas collected after 1 minute. [1]
.................... 2RO
(i)  Predict the volume of gas you would expect to be collected after 3 minutes. 2]
Volume after 3 minutes ... QL2 cm?3
3& x 3 Give one reason for your answer.
- T X000 L DO oo O0R L O AR
BEOE s o W = 00's VAN O E SN o6 B 2 SR @ St S 7SS Rt
ouLnUAeS
(c) If the student repeated this experiment, they would need the same volume and
concentration of acid.
State two other variables the student would need to control to ensure a fair test. 2]
1. AMOANZ Sl el QA SOML.... onan t.Of
< O CCoacon G .
2. OAAL LS SO CIONRCH AN QO SacatS
(d) Dilute sulfuric acid has a pH of 2. Explain what happens to the pH during this reaction.
[2]
A I O Ve e WIS W 6 0 U = <S QO G X PR S
N A NS OOV G o ANRAY § o ~2GCA DA
Sm\@ﬂmg ..............................................................................................................................................
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volume of gas collected (cm?)

10

6. Dilute sulfuric acid reacts with sodium carbonate. This reaction forms a salt, a gas and water.

(a) Complete the word equation for ﬂ)]is reaction. : [2]
: oA ] 2e
sulfuric sodium ., .. g\g\{ﬁ% W t
+ — + “ 1o T+ water
acid carbonate Sulpuet = Mon 2L

(b) A student performed the reaction above and measured the volume of gas given off.
The student followed this method:
- »
measuredZE)cEj@ /mid;
added the acid to a cosi ;
added the sodium carbonate to the acid (in excess) and started a stop watch;
collected the gas;

o~ 0w DN -~

measured the total volume of gas produced every 20 seconds.

The results are shown in the table below.

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

Volume of gas collected

(cm?) 0 22 38 62 70 77 80 80

(i) Plot the graph to show the volume of gas collected. [4]
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B

(c)

()

1

(i)  Use your graph to estimate the volume of gas collected after 1 minute. [1]

............. A

(i)  Predict the volume of gas you would expect to be collected after 3 minutes. [2]

Volume after 3 minutes )@ L\ ................ cm?3

If the student repeated this experiment, they would need the same volume and
concentration of acid.

State two other variables the student would need to control to ensure a fair test. 2]

o Meest e fotsl ypiume o) e (/vw\vw/l

............................................................................................................................ AT R s VAt
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10

6. Dilute sulfuric acid reacts with sodium carbonate. This reaction forms a salt, a gas and water.

(a) Complete the word equation for this reaction. [2]
sulfuric sodium . 2 Od\urﬂ ........... %wa ...................
+ — + + water
acid carbonate ﬁb\w&\ex ..........................................

(b) A student performed the reaction above and measured the volume of gas given off.
The student followed this method:

1. measured 25 cm? dilute sulfuric acid;

2. added the acid to a conical flask;

3. added the sodium carbonate to the acid (in excess) and started a stop watch;
4. collected the gas;

5.  measured the total volume of gas produced every 20 seconds.

The results are shown in the table below.

volume of gas collected (cm?)

Time (s) 0 20 40 80 100 120 140 160
Volume of gag collected 0 29 38 62 70 77 80 80
(cm®)
(i) Plot the graph to show the volume of gas collected. [4]
100
90
80 4 NP == =
70 et
60 ¥
50 ¥
3 74
40 »
)
30
20
10 ,,’
,/
0+F P :
2.0 Yo o time (s) oo 1O 140 ée
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(c)

()

11

(i) Use your graph to estimate the volume of gas collected after 1 minute. [1]
(i) Predict the volume of gas you would expect to be collected after 3 minutes. [2]
Volume after 3 minutes ... OO . em?

Give one reason for your answer.

Lol Mo 9N & as. ik.Zems. Hak ik hes..come. fo...
it Moxium Oncd wond /nefeese. fur bhef.

If the student repeated this experiment, they would need the same volume and
concentration of acid.

State two other variables the student would need to control to ensure a fair test. [2]
1. Measule. 2Mefu.. 20 3candS
2. Do the  test  zevetal i, ko ensue. ko fout.

Dilute sulfuric acid has a pH of 2. Explain what happens to the pH during this reaction.

[2]

..PH.......lmfe.\...k ..... 7 on bhe. BCale. This s 0. eetalsetion
expecitnent. o . Fhe... ceicl Nuekado
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only
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(b) (i)

(i)
(iif)

(©)

(d)

sodium sulfate + carbon dioxide

Suitable linear scale (1)
plot (2) tolerance +/-0.5 square
line (based upon plotted points) (1)

Accept value between 48 and 52

80 (1)
all carbonate used up / reaction complete/no more gas
being produced (1) Do not accept 'it is stopped’

Any two of:
temperature, size of carbonate chips, conc/strength (not:
amount) of acid

This is a neutralisation reaction (1) therefore pH rises to
neutral / to pH 7(1) OR

pH rises (to neutral / pH 7) (1) since this is a reaction
between acid and carbonate (1)

Two points must be correctly and coherently connected for
2 marks

© WJEC CBAC Ltd.
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volume of gas collected (cm®)

6. Dilute sulfuric acid reacts with sodium carbonate. This reaction forms a salt, a gas and water.
(a) Complete the word equation for '[h.IS reactlon [2]
sulfuric sodium
+ ) .
acid carbonate
(b) A student performed the reaction above and measured the volume of gas given off.
The student followed this method:
1. measured 25 cm? dilute sulfuric acid;
2. added the acid to a conical flask;
3. added the sodium carbonate to the acid (in excess) and started a stop watch;
4. collected the gas;
5. measured the total volume of gas produced every 20 seconds.
The results are shown in the table below.
/
/ 7 // 0] ’ .
Time (s) 0 20 | /40 0 1&0/7 1%6 126 1§0
Volume of 9333 collected 0 29 38 ] 62 70 77 80 g
(em?) £ Q
/ ‘
(i) Plot the graph to show the volume of gas collected. ) )[4]
100
90
80 < 4
70 =
60
50
40
30
=)
20 X
10
0 , |
S 4G S me  C° ¢ o o
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Sticky Note

The candidate has completed the word equation incorrectly. - 0 marks



Sticky Note

The candidate has used the correct scale. Their plot is incorrect at 60s (not given) and considered out of tolerance for 120s. No line is drawn through the points. - 1 mark 





g = 3R

RECRE
OO = 10O 11
o - 5% .
. (i) Use your graph to estimate the volume of gas collected after 1 minute. [1]
.................... 2RO
(i)  Predict the volume of gas you would expect e collected after 3 minutes. 2]
Volume after 3 minutes ... QL2 cm?3
3& x 3 Give one reason for your answer. @
- T X000 L DO oo O0R L O AR
BEOE s o W = 00's VAN O E SN o6 B 2 SR @ St S 7SS Rt
ouLnUAeS
(c) If the student repeated this experiment, they would need the same volume and
concentration of acid.
State two other variables the student would need to control to ensure a fair test. 2]
1. AMOANZ Sl el QA SOML.... onan t.Of
< O CCoacon G .
2. OAAL LS SO CIONRCH AN @ngn@
(d) Dilute sulfuric acid has a pH of 2. Explain what happens to the pH during this reaction.
[2]
A I O Ve e WIS W 6 0 U = <S QO G X PR S
N A NS OOV G o ANRAY § o ~2GCA DA
Sm\@ﬂmg ..............................................................................................................................................
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Sticky Note

The candidate has not used their graph to estimate the volume - 0 marks



Sticky Note

The prediction is incorrect and the reasoning. There is no reference to the reaction being completed. - 0 marks



Sticky Note

The candidate has referred to 'amount' in one control - an incorrect term. The size of the carbonate chips would have been correct. The second point is also incorrect. - 0 marks  



Sticky Note

The candidate has not recognized that the fact that this is a neutralization reaction and the pH would rise. - 0 marks 










volume of gas collected (cm?)

10

6. Dilute sulfuric acid reacts with sodium carbonate. This reaction forms a salt, a gas and water.

(a) Complete the word equation for this reaction. : [2]
A2 - =4
sulfuric sodium ., .. g\g\{ﬁ% .......... S ‘o t
+ > + “ 1, T wate
acid carbonate ... Sulprat™ 7 . Moo L )

(b) A student performed the reaction above and measured the volume of gas given off.
The student followed this method:
- »
measuredZE)cEj@ /mid;
added the acid to a cosi ;
added the sodium carbonate to the acid (in excess) and started a stop watch;
collected the gas;

o~ 0w DN -~

measured the total volume of gas produced every 20 seconds.

The results are shown in the table below.

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

Volume of gas collected

(cm?) 0 22 38 62 70 77 80 80

(i) Plot the graph to show the volume of gas collected. [4]

100 iy

o]
(o)
o

~
o
N

[*2]
]
N

(&)
o
N\
N
\

o
)

hY
|
|
[

w
o
AY

N
(=]

A

-
(en]

o
\

® 20 o 5 time (5) & e -
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Sticky Note

The candidate has correctly named one of the products of the reaction - sodium sulfate - 1 mark



Sticky Note

The candidate gained the marks for plotting the points available correctly. However the candidates scale is incorrect and there is no line drawn through the points - 2 marks





,,,,,,,,,,,
B

1

Examiner
only

(i)  Use your graph to estimate the voluf gas collected after 1 minute. [1]

(i)  Predict the volume of gas you would expect to be collected after 3 minutes. [2]

(c) If the student repeated this experiment, they would need the same volume and
concentration of acid.

State two other variables the student would need to control to ensure a fair test. 2]

2 MQOI_SQ\f(, Klie G@’?&‘A\ volum € o

............................................................................................................................ g

(d) Dilute sulfuric acid has a pH of 2. Explain what happens to the pH during this reaction.

13
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Sticky Note

The candidate has not used the graph to estimate the volume after 1 minute - 0 marks



Sticky Note

The candidates prediction is incorrect as is his reasoning.-0 marks



Sticky Note

The candidate refers to the 'amount' which is an incorrect statement. It would be correct to refer to the size. The second control is also incorrect. - 0 marks 



Sticky Note

The candidate refers to the neutralization but does not describe what happens to the pH - 1 mark










10

6. Dilute sulfuric acid reacts with sodium carbonate. This reaction forms a salt, a gas and water.

(a) Complete the word equation for this reaction. [2]
sulfuric sodium .. 2 Od\urﬂ ........... %wa .................. @
+ > + + water
acid carbonate ﬁb\w&\ex ..........................................

(b) A student performed the reaction above and measured the volume of gas given off.
The student followed this method:

1. measured 25 cm? dilute sulfuric acid;

2. added the acid to a conical flask;

3. added the sodium carbonate to the acid (in excess) and started a stop watch;
4. collected the gas;

5.  measured the total volume of gas produced every 20 seconds.

The results are shown in the table below.

volume of gas collected (cm?)

Time (s) 0 20 40 80 100 120 140 160
Volume of gag collected 0 29 38 62 70 77 80 80
(cm®)
(i) Plot the graph to show the volume of gas collected. [4]
100
90
80 4 NP == =
70 et
60 ¥
50 ¥
40 it
A Q
)
30
20
10 ,,’
,/
0+F P :
2.0 Yo o time (s) oo 1O 140 ée
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Sticky Note

The candidate has named one of the correct products - 1 mark



Sticky Note

The candidate has used the correct scale, plotted the points correctly and drawn an appropriate line through the points - 4 marks 





(c)

()

11

(i)  Use your graph to esti the volume of gas collected after 1 minute. [1]

S Y/2N—

(i) Predict the volume of gas you would expect to be collected after 3 minutes. [2]

Volume after 3 MiNUtes. ...................o.... B om?

| Give one reason for your answer. @

Ao l’ }\lﬂk. ....... bhat . HMVOlLLF(E.OGCO/L(CI/’CClEj&S5 ..............
Lol eMein. 9N & as. it Zems. Fak ik hes. cove fo..

it Moxium Oncd wond /nefeese. fur bhef.

If the student repeated this experiment, they would need the same volume and
concentration of acid.

State two other variables the student would need to control to ensure a fair test. [2]
1. Measule. eVvery 70 5candS
2. DDHQQ,%ES?} ....... jax/ﬁfﬁtf\. ..... Fimess... Fo . ensue. Fo Fcz,f{f., ...........
Dilute sulfuric acid has a pH of 2. Explain what happens to the pH during this reaction.
[2]
The... DH ........ S iNCeose .. LPR.INFO...Co Nuekad ...
PH ewvel . F ot Bcale. This.is. 0. DéetElisatan
expecitnent. o . Fhe... CLG.LC.L....[).LLQ}.’.CGJH.,.”@ ...........................................
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Sticky Note

The candidate has used their graph to correctly estimate the volume of gas - 1 mark



Sticky Note

The prediction is correct however the candidate has not stated that the reaction is complete or inferred that all the reactants have been used up - 1 mark



Sticky Note

The candidate has stated two control variables for this experiment - 2 marks



Sticky Note

The candidate has correctly explained the pH change linking this change to the correct type of reaction - 2 marks  










10

6. Dilute sulfuric acid reacts with sodium carbonate. This reaction forms a salt, a gas and water.

volume of gas collected (cm?)

(@) Complete the word equation for this reaction. 2]
sulfuric SOAIUM i e
. + > + + water
acid carbonate

(b) A student performed the reaction above and measured the volume of gas given off.
The student followed this method:

measured 25 cm? dilute sulfuric acid;
added the acid to a conical flask;
added the sodium carbonate to the acid (in excess) and started a stop watch;

N =

collected the gas;
5.  measured the total volume of gas produced every 20 seconds.

The results are shown in the table below.

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

Volume of gas collected

(cmd) 0 22 38 62 70 7 80 80

(i) Plot the graph to show the volume of gas collected. [4]

100

90

80

70

60

50

40

30

20

10

time (s)
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Examiner
[
(i)  Use your graph to estimate the volume of gas collected after 1 minute. 1] o
(iii)  Predict the volume of gas you would expect to be collected after 3 minutes. [2]
Volume after 3 MIiNUEES ... cm?®
Give one reason for your answer.
(c) If the student repeated this experiment, they would need the same volume and
concentration of acid.
State two other variables the student would need to control to ensure a fair test. 2]
2 0000000000000 O OSSOSO
2 e
(d) Dilute sulfuric acid has a pH of 2. Explain what happens to the pH during this reaction.
[2]
13
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12

The radio-isotope iodine-131 is used in the treatment of thyroid cancer. The iodine-131 is mixed
with water and given to the patient to drink. lodine-131 has a half-life of 8 days.
(i) Explain what is meant by the statement ‘iodine-131 has a half-life of 8 days’. [2]
O A PULL.... A mzoou_m\a\mqm@w
\ale ¥V o .
OO LOSES e O PABRYS........ AEELC . QAQ... DG
0 .6 SR COCAAAICD e A QAACH I UE- TN oV e U U1 5o WRN—
(i) Patients who have undergone this treatment are given the following advice:
DO NOT:
. use public transport;
. share cups, glasses, utensils or towels;
. visit young children or pregnant mothers;
] spend more than 30 minutes with visitors;
. breast feed.
DO:
. travel alone;
. flush the toilet at least twice after use.
Explain why this advice should be strictly followed. [6 QWC]
....... FE. . 002 . 00880t . SR NOS S OO
A ORI OOCI G O COMIAC . A AL e
doomaspecpleeo e puuac L eenspak
Uk AR Jnvz:j ......... PORURL CAenL AR QOGN
AR OO DAL RN ONL RASL EYe'e IS E NN_—
1S DR SANGREOAS. ... fOX L pung  BnaLeen.
LOQCOUASS ke AOLEIS.......... N8 A LRI e G

um%;z%ed ..... s ANES o DONRA e OOAAST . STCOO)
Rel=J BT e BRSO S B o te NN oF ot 1B s UG T o W T QRS O

Noucen oY Cnl USR?@% ywww%u/@h T O A
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7.

12

The radio-isotope iodine-131 is used in the treatment of thyroid cancer. The iodine-131 is mixed
with water and given to the patient to drink. lodine-131 has a half-life of 8 days.

(i) Explain what is meant by the statement ‘iodine-131 has a half-life of 8 days’. [2]

....... T e b b S pootia e-lp ) bal i TRS Mree

(i) Patients who have undergone this treatment are given the following advice:

DO NOT:
. use public transport;
. share cups, glasses, utensils or towels;
. visit young children or pregnant mothers;
. spend more than 30 minutes with visitors;
. breast feed.
DO:
. travel alone;
. flush the toilet at least twice after use.
Explain why this advice should be strictly followed. [6 QWC]
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7.

12

The radio-isotope iodine-131 is used in the treatment of thyroid cancer. The iodine-131 is mixed

‘with water and given to the patient to drink. lodine-131 has a half-life of 8 days.

(i) Explain what is meant by the statement ‘iodine-131 has a half-life of 8 days’. [2]

afker &, 16, 3 dass... Ik is haved . pucther..ciod ..
?\A{\'hﬁr‘ ..................................................................................................................................................................

(i) Patients who have undergone this treatment are given the following advice:

DO NOT:

. use public transport;

. share cups, glasses, utensils or towels;

. visit young children or pregnant mothers;
. spend more than 30 minutes with visitors;
. breast feed.

>,
Q

travel alone;

. flush the toilet at least twice after use.
Explain why this advice should be strictly followed. [6 QWC]
Tre... 10002 13 is. sed .as. a. beak et ...

..?Q(..‘.....@Qx.mk.fz.:.....mLH:n,...Hn@m}cl_.._...C.anCec,.......S%er..\n) .......................
\'jncﬁl"de\C&hOﬂCoulc\[)d*baSC\fe,eﬂOLt .
oo .. decleased........ P Hents...afe...advised 7.
these . (UWes. ko ensuce. . that... the,..calnok. halm.....
anothel. cecson... by, allowing,. thea. fo. Glch the....
Concec. . TThe. 117.?)1@55 ........ Catlel. ke Spread.. ensily, .
65 Pabieots.. Bhouwld. Havel.. alone.,. bub ik Caald..
ao0. e fakel. fo.. Lleeker. eople... Such.05.........
................. Ok orgobﬁﬁchldfcﬂ
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e radiation protection- reduce exposure of others

e exposure to radiation causes cancer

¢ radiation excreted in urine — flushing to wash away
from toilet area

e radiation affects growing cells — children/babies

e radiation in milk — passed to baby — damage
babies thyroid

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.

Question Marking Pointing Marks
7. (i) time taken (1) 2
for activity to half/for half the nuclei/atoms to decay/ for
half the mass (of iodine-131) to half (1)
(i) Indicative content 6 (QWC)

© WJEC CBAC Ltd.
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7.

12

Examiner
The radio-isotope iodine-131 is used in the treatment of thyroid cancer. The iodine-131 is mixed onty
with water and given to the patient to drink. lodine-131 has a half-life of 8 days.
(i) Explain what is meant by the statement ‘iodine-131 has a half-life of 8 days’. [2]
SR O QU AR Tan 0002 AR 0 S (ke
IO L QT ES SR O @\2@? .......... ofbec.... A RS
0 .6 SR COCAAAICD e A QAACH DO hm@o\@ .....

(i) Patients who have undergone this treatment are given the following advice:

DO NOT:

. use public transport;

. share cups, glasses, utensils or towels;

. visit young children or pregnant mothers;

] spend more than 30 minutes with visitors;

. breast feed.

DO:

. travel alone;

. flush the toilet at least twice after use.
Explain why this advice should be strictly followed. [6 QWC]
....... FE. . 002 . 00880t . SR NOS S OO

NOSEIsA uSF(?\:QI ........... o 5S CEORS...... ':,) ewg ..........
G LCAR  FPAEN  DONGAY o OOMATE . DTOOO
Pl G 20d . Seaea. 3o Ls L D08 oo

NouCeN Qﬁfjw USRV@% ywr\ \CLMS‘h Tt Ao A
O OSt \Qp_ O\E’C&’ wusSe ;——@

orRecsmete Mm%w—% e roouten o

v o~ e~ U e Y




Sticky Note

The candidate has not referred to the time taken for half the mass/atoms/activity to decay - 0 marks 



Sticky Note

In this QWC question the candidate has constructed an account which correctly links some of the points. Gained marks for recognizing;
- the actions are to reduce radiation exposure
- radiation exposure can cause harm to cells
- younger children are more vulnerable
-Breast feeding mums could transfer this radioactivity to their child. 
The candidate has used mainly appropriate scientific terminology with some accurate sentence structure. - 4 marks  
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7.

12

The radio-isotope iodine-131 is used in the treatment of thyroid cancer. The iodine-131 is mixed
with water and given to the patient to drink. lodine-131 has a half-life of 8 days.

(i) Explain what is meant by the statement ‘iodine-131 has a half-life of 8 days’. [2]

Examiner
only

....... T e b b S pootia e-1p ) baldS TRS ree

(i) Patients who have undergone this treatment are given the following advice:

DO NOT:
. use public transport;
. share cups, glasses, utensils or towels;
. visit young children or pregnant mothers;
. spend more than 30 minutes with visitors;
. breast feed.
DO:
. travel alone;
. flush the toilet at least twice after use.
Explain why this advice should be strictly followed. [6 QWC]

........................ alesses tpd b lnse VS b e Tl
\7() .............. ciSseel upn. 0 {\Dl“j:[‘\ ........... (07’\\\"‘ ............... SO
...... 04%“@M;M\«o\%‘ny0«6%(;/%0«@@“7
CQQ ................. o5S e o hiro gl bressd pagl®

e
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Sticky Note

The candidate gains credit for recognizing it is the 'time taken' but not to the fact it is the mass/activity/count that is reduced by half. The term 'radiation' is determined to be incorrect. - 1 mark.



Sticky Note

The candidate has made some relevant points with limited reasoning. The candidate has gained credit for recognizing that the advice is for radiation protection.
- stating that radiation could be passed on.
-Can be passed through breast milk.
The candidate does also refer to diseases and inherited diseases which is irrelevant in answering this question. - 2 marks   
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7.

12

The radio-isotope iodine-131 is used in the treatment of thyroid cancer. The iodine-131 is mixed

‘with water and given to the patient to drink. lodine-131 has a half-life of 8 days.

(i) Explain what is meant by the statement ‘iodine-131 has a half-life of 8 days’. [2]

€ \»efé,l@,%Zd@@"’lﬁl’m(\/ec&ﬁu'f'}wr@d .............
Q\»’ L8 0/ TS

(i) Patients who have undergone this treatment are given the following advice:

DO NOT:

. use public transport;

. share cups, glasses, utensils or towels;

. visit young children or pregnant mothers;
. spend more than 30 minutes with visitors;
. breast feed.

>,
Q

travel alone;

flush the toilet at least twice after use.

Explain why this advice should be strictly followed. [6 QWC]
Tre... 0000~ 13 s sed _as. o Yceakoent ...
..?Q(..‘.....@Qx.mk.fz.;.....mLH:n,...Hn@m}cl_.._...C.anCec,.......S%er..\n) .......................
\'jncﬁl"de\C&hOﬂCoulc\[)d*baSC\fe,eﬂOLt Y.
oo .. decleased........ P Hents...afe...advised 7.
hese .. Qules. ko ensuc.. that... thew,. caf0ok ...
anothel. cecson... by, allowing,. thea. fo. Glch the....
Cancer. . TThe . 117.%9;55 ........ C oui.d..-._.bz,........5pfmd...“.ea,si.l.@,...
65 Pabieots.. Bhouwld. Havel.. alone.,. bub ik Caald..
ao0. e fakel. fo.. Lleeker. eople... Such.05.........
................. Ok orgobﬁﬁchldfcﬂ
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Sticky Note

The candidate has correctly explained the time element of the term however they have not been specific enough when referring to the activity/mass/count. - 1 mark



Sticky Note

The candidate has not given a relevant answer worthy of any credit. The answer does not refer to any form of radiation protection. The candidate refers to catching the cancer. - 0 marks 
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7.

12

The radio-isotope iodine-131 is used in the treatment of thyroid cancer. The iodine-131 is mixed
with water and given to the patient to drink. lodine-131 has a half-life of 8 days.

(i) Explain what is meant by the statement ‘iodine-131 has a half-life of 8 days’. [2]

(i) Patients who have undergone this treatment are given the following advice:

DO NOT:

J use public transport;

o share cups, glasses, utensils or towels;

J visit young children or pregnant mothers;

spend more than 30 minutes with visitors;

breast feed.

=
Q

travel alone;
o flush the toilet at least twice after use.

Explain why this advice should be strictly followed. [6 QWC]
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