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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. An experiment was set up to investigate the digestion of fat in milk by lipase. The following o

apparatus was used.

WiFi pH sensor

.| Time lapsed 5 minutes '

£ |

\ / == B — ! e — ———— Y
Beaker containing Laptop with pH readout from

milk and lipase WiFi pH sensor

The beaker containing milk and lipase was kept at a constant temperature in a water bath.
The pH readout on the laptop was recorded every 5 minutes for 40 minutes.
The results are shown below.

time (minutes) pH
0 91
5 8.9
10 8.8
15 8.7
20 8.6
25 7.5
30 7.0
35 6.4
40 5.9
(@) Explain why the pH changed during the experiment. [2]
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(b) (i) The average rate of fall in pH in the first 20 minutes is 0.025 pH units per minute. o
After 20 minutes bile was added to the beaker.

Calculate the average rate of fall in pH units per minute in the 20 minutes after the
bile was added. [1]
................................................................. pH units per minute
(i) Explain why the rate of fall in pH increased when bile was added. [3]

6
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An experiment was set up to investigate the digestion of fat in milk by lipase. The following
apparatus was used.

WiFi pH sensor

Beaker containing Laptop with pH readout from
milk and lipase WiFi pH sensor

The beaker containing milk and lipase was kept at a constant temperature in a water bath.
The pH readout on the laptop was-recorded every 5 minutes for 40 minutes.
The results are shown below. :

time (minutes) pH
0 - 9.1

5 8.9

10 -~ 8.8

15 . 8.7

20 8.6

25 7.5

30 7.0

35 6.4

40 » 5.9

(a) Explain why the pH changed during the experiment. [2]
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(i) The average rate of fall in pH in the first 20 minutes is 0.025 pH units per minute.
After 20 minutes bile was added to the beaker. o .

Calculate the average rate of fall in pH units per minute in the 20 minutes after the

- bile was added. [1]

S

0 b
o3 ‘
O’Q7S ........................... pH units per minute
(i)  Explain why the rate of fall in pH increased when bile was added. [3]
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An experiment was set up to investigate the digestion of fat in milk by lipase. The following
apparatus was used.

WiFi pH sensor

Beaker containing Laptop with pH readout from
milk and lipase WiFi pH sensor

The beaker containing milk and lipase was kept at a constant temperature in a water bath.
The pH readout on the laptop was-recorded every 5 minutes for 40 minutes.
The results are shown below. :

time (minutes) pH
0 - 9.1

5 8.9

10 -~ 8.8

15 . 8.7

20 8.6

25 7.5

30 7.0

35 6.4

40 » 5.9

(a) Explain why the pH changed during the experiment. [2]
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Sticky Note
0 marks - examiners were looking for answers which stated that lipase digested or breaks down fat (in milk) into fatty acids (and glycerol) for the 1st mark. The 2nd mark was awarded for recognising that the fatty acids would decrease the pH. This is an explain question where the 2nd mark can only be obtained if the 1st mark is awarded.
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(i) The average rate of fall in pH in the first 20 minutes is 0.025 pH units per minute.
After 20 minutes bile was added to the beaker. o .

Calculate the average rate of fall in pH units per minute in the 20 minutes after the

- bile was added. [1]

S

........ pH units per minute

(i)  Explain why the rate of fall in pH increased when bile was added. [3]
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Sticky Note
Question total = 2.

Sticky Note
2 marks - the 1st mark is awarded for recognising that bile emulsifies fats (or breaks large globules of fats into smaller globules of fat). Some candidates referred to molecules of fat here and failed to score.
The 2nd mark is awarded for reference to increase in surface area for the lipase to work on. This candidate gained both of these marks.
The 3rd mark (which could only be obtained if the 2nd mark was awarded) was for stating that more fatty acids would be produced or that fatty acids would be produced quicker. This candidate failed to state why the pH fell faster.
Candidates at this stage should be able to provide the correct notation for pH. This candidate gives two alternatives neither of which are correct.


Sticky Note
0 marks - calculation incorrect.
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5. An experiment was set up to investigate the dlgestlon of fat in milk by lipase. The following
apparatus was used.

WiFi pH sensor

Time lapsed 5 minutes &

Beaker containing Laptop with pH readout from
milk and lipase WiFi pH sensor

The beaker containing milk and lipase was kept at a constant temperature in a water bath.
The pH readout on the laptop was recorded every 5 minutes for 40 minutes.
The results are shown below. : u

time (minutes) , pH
0 91
5 8.9
10 8.8
15 g 8.7
20 . 8.6
25 i e
30 - 7.0
35 - 6.4
40 5.9
(@) Explain why the pH changed during the experiment. [2]
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() The average rate of fall in pH in the first 20 minutes is 0.025 pH units per minute.
After 20 minutes bile was added to the beaker.
Calculate the average rate of fall in pH units per minute in the 20 minutes after the

bile was added. 1

.............. WOG’LS’ pH units per minute
(i) Explain why the rate of fall in pH incg;eésed when bile was added. [31
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5. An experiment was set up to investigate the digestion of fat in milk by lipase. The following
apparatus was used. '

WiFi pH sensor

Time lapsed 5 minutes

Beaker containing Laptop with pH readout from
milk and lipase WiFi pH sensor i

The beaker containing milk and lipase was kept at a constant temperature in a water bath.
The pH readout on the laptop was recorded every 5 minutes for 40 minutes.
The results are shown below. . - £ D8 :

time (minutes) : pH
0 91
5 8.9
10 8.8
15 1 8.7
20 . 8.6
25 S5
30 - 7.0
35 - 64
40 5.9
(a) Explain why the pH changed during the experiment. [2]
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Sticky Note
2 marks - the candidate has referred to lipase producing fatty acids which 'cause the solution to become acidic'. It would have been nice if the candidate had added 'more acidic' at the end of the answer.
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(b) (i) The average rate of fall in pH in the first 20 minutes is 0.025 pH units per minute.
After 20 minutes bile was added to the beaker.
Calculate the average rate of fall in pH units per minute in the 20 minutes after the

bile was added. 1

.............. WOG’LS’ pH units per minute

(i) Explain why the rate of fall in pH incg;eésed when bile was added. [31
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Sticky Note
Question total = 4.

Sticky Note
2 marks - the candidate gains 1st mark for bile breaking large droplets of fat into small droplets and the 2nd mark for the reference to increase in surface area for the lipase enzyme. The 3rd marking point is nearly obtained - it required '...and therefore more fatty acids are produced' at the end of the answer.

Sticky Note
0 marks - calculation incorrect.
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5. An experiment was set up to investigate the digestion of fat in milk by lipase. The following
apparatus was used.

WiFi pH sensor

Beaker containing Laptop with pH readout from
milk and lipase WiFi pH sensor

The beaker containing milk and lipase was kept at a constant temperature in a water bath.
The pH readout on the laptop was recorded every 5 minutes for 40 minutes.
The results are shown below. -

time (minutes) pH
0 : 9.1
5 8.9
10 8.8
15 8.7
20 : 8.6
25 7.5
30 7.0
35 - 6.4
40 5.9
(a) Explain why the pH changed during the experiment. [2]
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1

(i) The average rate of fall in pH in the first 20 minutes is 0.025 pH units per minute.
After 20 minutes bile was added to the beaker.

Calculate the average rate of fall in pH units per minute in the 20 minutes after the

- bile was added. 1]

$:-6-9-9:-21 2120 = 0125

......... . i 02139 pH units per minute

(ii) Explain why the rate of fall in pH increased when bile was added. [3]
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Marked set by evansl
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5. An experiment was set up to investigate the digestion of fat in milk by lipase. The following
apparatus was used.

WiFi pH sensor

Beaker containing Laptop with pH readout from
milk and lipase WiFi pH sensor

The beaker containing milk and lipase was kept at a constant temperature in a water bath.
The pH readout on the laptop was recorded every 5 minutes for 40 minutes.
The results are shown below. -

time (minutes) pH
0 : 9.1
5 8.9
10 8.8
15 8.7
20 : 8.6
25 7.5
30 7.0
35 - 6.4
40 5.9
(a) Explain why the pH changed during the experiment. [2]
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Sticky Note
2 marks - a very good answer containing the necessary references to the action of lipase on fat and the production of fatty acids which decrease the pH.



(b)

1

(i) The average rate of fall in pH in the first 20 minutes is 0.025 pH units per minute.
After 20 minutes bile was added to the beaker.

Calculate the average rate of fall in pH units per minute in the 20 minutes after the

- bile was added. [

2:6-59:-21 21220 = 0135

......... . @0153 pH units per minute

(ii) Explain why the rate of fall in pH increased when bile was added. [3]
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A6, A therefoe. btlng.. podvced. ok a. fasker ate. because of M. increased
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evansl
Sticky Note
Marked set by evansl

Sticky Note
Question total = 6.

Sticky Note
3 marks - another excellent answer containing all the necessary detail to gain full marks - bile emulsifying fats; increase in surface area for the action of lipase and the faster rate of production of fatty acids.


Sticky Note
1 mark - calculation correct.
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7. Kelp, Laminaria digitata, is an alga which lives in the sea.

The graph below shows the rate of uptake of water and iodine from sea water into kelp in a

laboratory.
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At forty minutes, a chemical was added to the sea water which stopped respiration taking place
in the cells of the kelp.

(@ (i) Use the graph opposite to describe the effect of adding the chemical on the uptake

of iodine and water. [3]
(i)  Explain the effect of adding the chemical on the uptake of iodine. [3]
(b) What process is responsible for the uptake of the water? 1]
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7. Kelp, Laminaria digitata, is an alga which lives in the sea.

The graph below shows the rate of uptake of water and iodine from sea water into kelp in

laboratory.
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At forty minutes, a chemical was added to the sea water which stopped respiration taking place
in the cells of the kelp.

(a (i) - Use the graph opposite to describe the effect of adding the chemical on the uptake

of iodine and water. [3]
£
....... Once  the  chamicak was  added  #e  uptalte of icdine
........ d@_wasedfd—rma.bcq%on(jqpte.rlormqsaop
......... tho chemical. . had. . beer  addecl. TTRa . wptake. of valter
AAAAAAAAAA deercased .. gracually. ... uhen . the  chemicah . @S ...
............................. addocl.
(i) Explain the effect of adding the chemical on the uptake of iodine. [3]
(b) What process is responsible for the uptake of the water? 11
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At forty minutes, a chemical was added to the sea water which stopped respiration taking place
in the cells of the kelp.

(a (i) - Use the graph opposite to describe the effect of adding the chemical on the uptake

‘ of iodine and water. [3]
S Once  the  chamicak was  added  #e  uptalte of icdine
........ d@_wasedfd—rma.bcq%on(jqpte.rlormqsaop

......... tho chemical. . had. . beer  addecl. TTRa . wptake. of valter

AAAAAAAAAA deercased .. gracually. ... uhen . the  chemicah . @S ...
............................. addod. O]

(i) Explain the effect of adding the chemical on the uptake of iodine. [3]

the iodcne moved .. From a . high . Corcertration

(b) What process is responsible for the uptake of the water? 11
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Sticky Note
Question total = 2.

Sticky Note
1 mark - answer correct.

Sticky Note
0 marks - many candidates struggle with explain questions. In order to gain marks here candidates needed a good knowledge of active transport. This question is near the end of the Higher Tier paper and therefore the demand of the question is increasing. This candidate failed to recognise the involvement of active transport and failed to gain any of the marks.

Sticky Note
1 mark - examiners were looking for three correct statements for 1 mark each. Firstly the candidate had to recognise, from the graph, that on adding the chemical there was a (rapid) decrease in the uptake of iodine. The 2nd mark was awarded for appreciating that the uptake of iodine fell to zero. The mark that most candidates struggled with was awarded for stating that the chemical had NO effect on the uptake of water. many candidates stated that the chemical had little effect on the uptake of water - this failed to score. This candidate failed to gain the 2nd and 3rd marks.
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7. Kelp, Laminaria digitata, is an alga which lives in the sea.

s

The graph below shows the rate of uptake of water and iodine from sea water into kelp in a

laboratory.
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At forty minutes, a chemical was added to the sea water which stopped respiration taking place
in the cells of the kelp.

(a) (i) Use the graph opposite to describe the effect of adding the chemical on the uptake

of iodine and water. [3]
When the cherical vege wos. edded ob Yo piavtes .,t.“._.Hf,\ﬂ“.ICM..QE%LUL..\J{\ZHK.?.QE .............

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

(i) Explain the effect of adding the chemical on the uptake of iodine. [3]
The wpake of joding c\r.amaﬁlc.auj ..... hecreased vben e (hemicl | War added... .
s is Veose indine s used bo kst o shicdh. Mgt e bote Aa

&
Ohodf\edfoppco‘ ..........................................................................................................

(b) What process is responsible for the uptake of the water? [1]
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At forty minutes, a chemical was added to the sea water which stopped respiration taking place
in the cells of the kelp.

(a) (i) Use the graph opposite to describe the effect of adding the chemical on the uptake

of iodine and water. [3]
When the cherical vege wos. edded ob Yo piavtes .,t.“._.Hf,\ﬂ“.ICM..QE%LUL..\J{\ZHK.?.QE .............

.................................................................................................................................................................
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chamical s, added | tod ik onhouzd ke o .(C.ld.u.c.xl‘j AAAAA dectass abier Yo chomical |
oy added o b had o efeck o the phtlrof weber, [O]
(i) Explain the effect of adding the chemical on the uptake of iodine. [3]
The wpake of joding c\r.umaﬁ‘c.a.(lj ..... hecreased. abnen. Yot Chamical . Was. added .
s is Veose indine s used bo kst o shicdh. Mgt e bote Aa
themical v added, stk colda't. Do mode e Su the levels
...9.....(9..d.?oﬂ..dfqugd_,_.,@ ....................................................................................................................................
(b) What process is responsible for the uptake of the water? 1]
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Sticky Note
Question total = 4.

Sticky Note
1 mark - answer correct.

Sticky Note
0 marks - this answer is clearly not of the same standard as (a)(i) above. The candidate fails to recognise the involvement of active transport in iodine uptake by kelp and therefore there is no reference in the answer to 
respiration and energy release. The candidate should have realised that iodine uptake stopped as a result of the introduction of a respiratory inhibitor.

Sticky Note
3 marks - an example of an excellent answer. All 3 marking points clearly covered - dramatic decrease in the uptake of iodine, iodine uptake falling to zero and the chemical having no effect on the uptake of water.
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7. Kelp, Laminaria digitata, is an alga which lives in the sea. -

The graph
laboratory.
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At forty minutes, a chemical was added to the sea water which stopped respiration taking place
in the cells of the kelp.

(@ (i) Use the graph opposite to describe the effect of adding the chemical on the uptake
of iodine and water. _

......................................................................... 7

................ no '

(i) Explain the effect of adding the chemical on the uptake of iodine. [3]
(b) What process is responsible for the uptake of the water? [1]

............... W
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At forty minutes, a chemical was added to the sea water which stopped respiration taking place S

in the cells of the kelp.

(@ (i) Use the graph opposite to describe the effect of adding the chemical on the uptake
of iodine and water.

(i) Explain the effect of adding the chemical on the uptake of iodine. [3]

(b) What process is responsible for the uptake of the water? [1]

............... amens [0
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Sticky Note
Question total = 6.

Sticky Note
1 mark - answer correct.

Sticky Note
2 marks - the candidate understands that active transport is involved in the uptake of iodine and gains the 1st mark. The second mark is also awarded for stating that active transport cannot take place without energy. The mark that the candidate fails to get is for the release of energy from respiration being stopped by the chemical. 
The comment about the kelp 'creating energy' can be ignored as it doesn't, in this instance, negate any of the other 2 marks.

Sticky Note
3 marks - the candidate clearly gains the 2 marks for uptake of iodine decreasing then stopping. The difficulty here is that the candidate has stated that the chemical has 'little' effect on the uptake of water. This answer would normally not gain the mark because having little effect might imply that there is some effect. However this candidate goes on to state that the uptake of water 'continues to reduce at the same rate' implying that the chemical had no effect. This candidate was awarded the 3rd mark.

evansl
Oval
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Examiner

|
A student used red blood cells to carry out an investigation into cell membranes. Red blood o

cells were placed in salt solutions at three different concentrations. A sample of red blood cells
was then removed from each concentration and placed on a microscope slide. The cells were
viewed using a microscope for a period of time. The observations were recorded in a table:

concentration of salt observation of red blood
solution (%) cells
0.0 swell and burst
0.9 remain the same size
3.0 smaller and shrivelled
Explain the observations shown in the table. [6 QWC]
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0.9 remain the same size
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Sticky Note
Question total = 1.

Sticky Note
1 mark - although this candidate uses the language of osmosis many of the statements are incorrect. With the 0.9% salt solution the candidate refers to 'the movement of the solution'. The statement about the relative concentrations inside and outside the cell at 0.0% salt solution is also incorrect as, in fact, is the statement regarding the 3.0% salt solution. The indicative content also required a correct explanation or definition of osmosis which wasn't provided. The two statements about 'greater net movement' are confusing.
However for both the 0.0% and 3.0% salt solutions the candidate gets the direction of water movement correct. The candidate also realises that a SPM is involved.

The candidate therefore makes some relevant points but shows limited reasoning. The lack of an explanation/definition of osmosis is a significant omission.
SPaG is OK with a single spelling error.
On the whole and with so many inaccuracies this account is lower band and was awarded 1 mark.
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9. A student used red blood cells to carry out an investigation into cell membranes. Red blood
cells were placed in salt solutions at three different concentrations. A sample of red blood cells
was then removed from each concentration and placed on a microscope slide. The cells were
viewed using a microscope for a period of time. The observations were recorded in a table:
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concentration of salt
solution (%)

observation of red blood
cells

0.0 swell and burst
0.9 remain the same size
3.0 smaller and shrivelled

Explain the observations shown in the table.
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cells were placed in salt solutions at three different concentrations. A sample of red blood cells
was then removed from each concentration and placed on a microscope slide. The cells were
viewed using a microscope for a period of time. The observations were recorded in a table:

concentration of salt observation of red blood
solution (%) cells
0.0 swell and burst
0.9 remain the same size
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Sticky Note
Question total = 3.

Sticky Note
3 marks - on the initial read through of this answer the fact that the candidate has stated that in the 0.9% salt solution 'nothing has happened via osmosis' immediately takes this account out of the higher band. There are too many correct statements to place this in the lower band and therefore we are looking at a score of 3 or 4 in the middle band. 
The two references to the solutions being 'more solute' are clumsy.
The direction of movement of water in the 0.0% and 3.0% solutions are correct as is the explanation why the RBC bursts in the 0.0% salt solution. The candidate has also referenced the SPM.
The candidate has provided some correct linking of relevant points and has shown some reasoning. The are some omissions/inaccuracies. SPaG is OK with a single spelling error.
This account was awarded 3 marks.
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A student used red blood cells to carry out an investigation into cell membranes. Red blood
cells were placed in salt solutions at three different concentrations. A sample of red blood cells
was then removed from each concentration and placed on a microscope slide. The cells were
_viewed using a microscope for a period of time. The observations were recorded in a table:

concentration of sait observation of red blood
solution (%) cells
0.0 swell and burst
0.9 remain the same size
3.0 smaller and shrivelled
Explain the observations shown in the table. [6 QWC]
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A student used red blood cells to carry out an investigation into cell membranes. Red blood
cells were placed in salt solutions at three different concentrations. A sample of red blood cells
was then removed from each concentration and placed on a microscope slide. The cells were
_viewed using a microscope for a period of time. The observations were recorded in a table:

concentration of sait observation of red blood
solution (%) cells
0.0 swell and burst
0.9 remain the same size
3.0 smaller and shrivelled
Explain the observations shown in the table. [6 QWC]
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Sticky Note
Question total = 6.

Sticky Note
6 marks - a very good answer. The account is sequential and all relevant points are linked. The answer fully addresses the question and there are no irrelevant inclusions or significant omissions. SPaG is OK. 
The candidate first of all deals with the 0.0% salt solution - it would have been nice if all candidates recognised, and stated, that this was pure water. However it wasn't essential for them to do so.
The candidate gives a good definition of osmosis and understands why the RBCs in a 0.0% salt solution take in water.
In the 0.9% solution the candidate understands that there is no net movement of water. Many candidates found difficulty with the 0.9% solution because they stated that the solutions inside and outside the RBCs were equal and therefore no osmosis occurred. This is, of course, incorrect and would take that answer out of the top band.
The candidate is also correct in his/her understanding of water movement in the RBC in the 3.0% salt solution. 
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Marks

Question Marking details Available
5 (a) Lipase {digests/ breaks down/hydrolyses} fat (in milk) to fatty 2
acids (and glycerol);
Fatty acids {decrease pH/ cause it to become acid};
2" mark only given if 1% mark awarded
(b) () 0.135; 1
(i) Bile breaks large globules of fat into smaller globules/ bile 3
emulsifies fat;
(accept ‘pieces’, ‘chunks’, lumps’ of fat but NOT molecules)
Increasing the surface area for (the action of) {lipase/ enzyme};
More fatty acids produced/ fatty acids produced faster;
3" mark only awarded if 2" mark awarded
Question 5 Total [6]
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Marks

Question Marking details Available
7 (a) (i) (Rate of) uptake of iodine decreased; 3
to zero;
No effect on uptake of water;
(i) (Process of) {active transport/ active uptake}; 3
Requires energy;
Energy release from respiration is stopped (by chemical);
(b) Osmosis; 1
Question 7 total [7]
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Marks
Available
9 Indicative content 6

Question Marking details

Correct explanation for concentrations e.g.

o 0.0% - water passes in from where it is in high
concentration/ water potential to where it is in low
concentration/ water potential via Semi Permeable
Membrane

e 0.9% - water passes in and out at the same rate.

e 3.0% - correct explanation for decrease in size i.e.
opposite to explanation for 0.0%.

e A correct comment on bursting or shrivelling i.e. at
extremes of concentration range - membrane is affected.

Top band must have correct explanation for the three

concentrations.

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 9 Total [6]
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