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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 15 9.1 4.2 19 48.1 100
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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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	Marking scheme


2. Rugby players are prone to knee injuries, some of which lead to long-term pain through
osteoarthritis.
(a) Describe how the synovial membrane helps to maintain a healthy knee joint. [2]

(b) The diagram below shows a knee joint damaged by osteoarthritis.

destruction of .
cartilage
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2

Rugby players are prone to knee injuries, some of which lead to long-term pain through
osteoarthritis.

(a) Describe how the synovial membrane helps to maintain a healthy knee joint. 2]

(b) The diagram below shows a knee joint damaged by osteoarthritis.

destruction of
cartilage

Explain what has happened to cause pain in the joint. ' [4]
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I
2. Rugby players are prone to knee injuries, some of which lead to long-term pain through o
osteoarthritis.
(a) Describe how the synovial membrane helps to maintain a healthy knee joint. 2]
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(b) The diagram below shows a knee‘joint damaged by osteoarthritis.

destruction of |
cartilage

Explain what has happened to cause pain in the joint. [4]
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(a)

Produces synovial fluid (1)
Which lubricates the knee joint /reduces friction/prevents bones
rubbing together (1)

2

(b)

Osteoarthritis damages cartilage (1)
So bones rub together (1)

+2 % (1) from

Loss of synovial fluid (1)

synovial membrane becomes damaged (1)
Less lubrication of the joint/more friction (1)

Question 2 total
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6
2. Rugby players are prone to knee injuries, some of which lead to long-term pain through
osteoarthritis.
(a) Describe how the synovial membrane helps to maintain a healthy knee joint. [2]

(b) The diagram below shows a knee joint damaged by osteoarthritis.

destruction of .
cartilage
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Sticky Note

Failed to state that the fluid is made in the membrane to achieve first marking point. Prevents bone rubbing was accepted for reducing friction.










2.

Rugby players are prone to knee injuries, some of which lead to long-term pain through
osteoarthritis.

(a) Describe how the synovial membrane helps to maintain a healthy knee joint. 2]

(b) The diagram below shows a knee joint damaged by osteoarthritis.

destruction of
cartilage

Explain what has happened to cause pain in the joint.
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Sticky Note

Although the candidate has realised it is something to do with preventing the joint rubbing. They have not stated anything about synovial fluid preventing this rubbing, or being produced by the membrane so no marks where awarded.



Sticky Note

The candidate has achieved a mark for the idea cartilage wearing and has mentioned synovial fluid but has still not related it to increased friction. 










Examiner
2. Rugby players are prone to knee injuries, some of which lead to long-term pain through only
osteoarthritis.
(a) Describe how the synovial membrane helps to maintain a healthy knee joint. 2]
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(b) The diagram below shows a knee‘joint damaged by osteoarthritis.

destruction of |
cartilage

Explain what has happened to cause pain in the joint. [4]
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Sticky Note

The Candidate has achieved marks for the reason that bone rubbing on bone being the main cause of pain, but has failed to state with sufficient detail that it is damage to the cartilage and a lack of synovial fluid separating the bones.










2.

Rugby players are prone to knee injuries, some of which lead to long-term pain through

osteoarthritis.

(@) Describe how the synovial membrane helps to maintain a healthy knee joint.

(b) The diagram below shows a knee joint damaged by osteoarthritis.

destruction of
cartilage

ligament \//

synovial fluid

synovial
membrane
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Cardiff University has developed a drug called INX-189 that treats the liver disease, hepatitis C.
The World Health Organisation estimates 170 million people are carriers of the hepatitis C virus
worldwide. More than 350000 people die from hepatitis-related illnesses every year. In initial
animal trials the drug is described as ‘promising and needs to progress to full clinical trials’.

(b) In a double-blind clinical trial for INX-189, 30000 patients in several countries were
randomly divided into two groups.

~ [2]

....................... 0&/”\9(«/5 028 peATire.

th

(i) D/ef7lbe what is meant by a double-blind trial.

(i) Suggest two reasons for carrying out the trial with a large number of people from
se\(pral countries.

(c) The World Health Organisation monitors the number of cases of different diseases per
100000 people worldwide. The world’s population is 7.5 billion (7.5 x 10°). Calculate the
number of hepatitis C carriers per 100 000 people. 2]

Number of hepatitis C carriers per 100000 = ... Do

© WJEC CBAC Ltd. (3440UB0-1) ’ Turn over.

|- R OO _._;‘,.J

Examiner

only

3440UB01

07











Cardiff University has developed a drug called INX-189 that treats the liver disease, hepatitis C.
The World Health Organisation estimates 170 million people are carriers of the hepatitis C virus
worldwide. More than 350000 people die from hepatitis-related illnesses every year. In initial
animal trials the drug is described as ‘promising and needs to progress to full clinical trials’.

(a) Discuss the ethics of animal testing. n e < [2]

(b) In a double-blind clinical trial for INX-189, 30000 patients in several countries were
randomly divided into two groups.

(i) Describe what is meant by a double-blind trial. [2]
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(i) Suggest two reasons for carrying out the trial with a large number of people from

several countries. [2]
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(c) The World Health Organisation monitors the number of cases of different diseases per
100000 people worldwide. The world’s population is 7.5 billion (7.5 x 10°). Calculate the
number of hepatitis C carriers per 100 000 people. [2]
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Number of hepatitis G carriers per 100000 = 2 &6, &
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Cardiff University has developed a drug called INX-189 that treats the liver disease, hepatitis C.
The World Health Organisation estimates 170 million people are carriers of the hepatitis C virus
worldwide. More than 350000 people die from hepatitis-related illnesses every year. In initial
animal trials the drug is described as ‘promising and needs to progress to full clinical trials’.

(a) Discuss the ethics of animal testing. [2]
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() In a double-blind clinical trial for INX-189, 30000 patients in several countries were
randomly divided info two groups.

(i) Describe what is meant by a double-blind trial. [2]
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(i) Suggest two reasons for carrying out the trial with a large number of people from

several countries. 2]

(c) The World Health Organisation monitors the number of cases of different diseases per
100000 people worldwide. The world’s population is 7.5 billion (7.5 x 109). Calculate the
number of hepatitis C carriers per 100 000 people. : [2]
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Number of hepatitis C carriers per 100000 = ...
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(a)

For: (any 1)

Humans cannot be used to test new drugs/avoid unnecessary
adverse effects (1)

Mammals all have similar body systems (1)

Against: (any 1)

Animals feel pain /cruel (1)

Benefits not proven (1)

Animals don't react in the same way as humans (1)
Other methods could be used (1)

No choice (1)

One argument for and one against

2

(b) | @)

Placebo used (1)

Neither patients or medical staff know who gets drug/placebo (1)

(ii)

To find out differences from genetics/environment (1)
More subjects greater chance of side effects showing up (1)

170000000/7500000000 (1) x 100000
2267 (1)
Ignore incorrect rounding

Allow 2.267 x 107 for (1)

Question 3 total
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Cardiff University has developed a drug called INX-189 that treats the liver disease, hepatitis C.
The World Health Organisation estimates 170 million people are carriers of the hepatitis C virus
worldwide. More than 350000 people die from hepatitis-related ilinesses every year. In initial
animal trials the drug is described as ‘promising and needs to progress to full clinical trials’.

/ / [2]

(b) In a double-blind clinical trial for INX-189, 30000 patients in several countries were
randomly divided into two groups.

() Descyibe what is meant by a double-blind trial. - [2]
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(c) The World Health Organisation monitors the number of cases of different diseases per
100000 people worldwide. The world’s population is 7.5 billion (7.5 x 10°). Calculate the
number of hepatitis C carriers per 100 000 people. [2]

Number of hepatitis C carriers per 100000 = ... Do
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Sticky Note

This was the minimum that was accepted for the counter idea that it is morally wrong to put humans at risk, in initial trials where there is significant risk of harm. 



Sticky Note

No-one knows was accepted (benefit of doubt) for the idea of neither the doctors or patients know who will get the drug.



Sticky Note

One mark was awarded for a x 10n error 
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Cardiff University has developed a drug called INX-189 that treats the liver disease, hepatitis C.
The World Health Organisation estimates 170 million people are carriers of the hepatitis C virus
worldwide. More than 350000 people die from hepatitis-related illnesses every year. In initial
animal trials the drug is described as ‘promising and needs to progress to full clinical trials’.

(a) Discuss the ethics of animal testing. n e < 2]
e
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(b) In a double-blind clinical trial for INX-189, 30000 patients in several countries weie
randomly divided into two groups.

(i) Describe what is meant by a double-blind trial. [2]
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(i) Suggest two reasons for carrying out the trial with a large number of people from

several countries. 2]
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(c) The World Health Organisation monitors the number of cases of different diseases per
100000 people worldwide. The world’s population is 7.5 billion (7.5 x 10°). Calculate the
number of hepatitis C carriers per 100 000 people. [2]
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© WJEC CBAC Ltd. ) (3440UB0-1) : Turn over.



Sticky Note

The candidate has effectively given two arguments for not using animals ie. don't give consent and it is cruel, But have not effectively given the other side of the discussion that animals are sufficiently like us to produce valid results. 



Sticky Note

Observers was not accepted for medical staff.



Sticky Note

There are two parts to this question why different countries control environmentally effects and a large number which allows side effects to be more easily spotted. The candidate only identified the environmental factors so only achieved one mark.



Sticky Note

The candidate made a factor of ten error so only scored one mark.










Cardiff University has developed a drug called INX-189 that treats the liver disease, hepatitis C.
The World Health Organisation estimates 170 million people are carriers of the hepatitis C virus
worldwide. More than 350000 people die from hepatitis-related illnesses every year. In initial
animal trials the drug is described as ‘promising and needs to progress to full clinical trials’.

(a) Discuss the ethics of animal testing. [2]
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(b) In a double-blind clinical trial for INX-189, 30000 patients in several countries were
randomly divided info two groups.

(i) Describe what is meant by a double-blind ftrial. [2]
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(i) Suggest two reasons for carrying out the trial with a large nuwiwer of people from
several countries. 2]

(c) The World Health Organisation monitors the number of cases of different diseases per
100000 people worldwide. The world’s population is 7.5 billion (7.5 x 109). Calculate the
number of hepatitis C carriers per 100 000 people. : [2]

170 000000 4 100009
o ceeort

Number of hepatitis C carriers per 100000 = ...
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Sticky Note

The Candidate did not get the second mark awarded as the person giving the drug is ambiguous, it is not sure if this is the doctor (who doesn't know) or the researcher (who does)



Sticky Note

The Candidate has given a reason as to why different countries are used but has not given an answer as to why a large sample is needed.  










Cardiff University has developed a drug called INX-189 that treats the liver disease, hepatitis C.
The World Health Organisation estimates 170 million people are carriers of the hepatitis C virus
worldwide. More than 350000 people die from hepatitis-related ilinesses every year. In initial
animal trials the drug is described as ‘promising and needs to progress to full clinical trials’.

(a) Discuss the ethics of animal testing. 2]

(b) In a double-blind clinical trial for INX-189, 30000 patients in several countries were
randomly divided into two groups.

(i) Describe what is meant by a double-blind trial. 2]

(i) Suggest two reasons for carrying out the trial with a large number of people from
several countries. 2]

(c) The World Health Organisation monitors the number of cases of different diseases per
100000 people worldwide. The world’s population is 7.5 billion (7.5 x 10°). Calculate the
number of hepatitis C carriers per 100 000 people. 2]

Number of hepatitis C carriers per 100000 = ...,
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5.

10

Nuclear fission reactors are designed with safety features to prevent nuclear accidents. However
in Chernobyl in 1986, during testing, an accident caused a meltdown of the nuclear reactor.

The diagram below shows one possible chain reaction for uranium-235.

L1
1st neutron 2nd neutron 3rd neutron
generation generation generation

(a) Use the information in the diagram to answer the following questions.

(i) Complete the balanced nuclear equation for the fission reaction shown in the

diagram. [2]
[ le-lf |
92 o = 36T T e
(i) Complete the table below. M1
Neutron generation Number of neutrons released
1t 2
ghd 4
g 8
4t 16 .
B 32
or oy
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11

(b) Explain how an uncontrolled chain reaction could result in a reactor meltdown. [2]

(c) The graphs below show how the energy released in a nuclear reactor chan
control rods are in 3 different positions.

ges when the

A B Cc

Energy released from
fission reactions
Energy released from
fission reactions
Energy released from
fission reactions

o
o

o
o

o
o

Time Time Time

Explain the difference in energy production in graphs A, B and C in terms of the relative

[5]

' Vf/o ..................
....... 6&&?7’5 52%(‘9[/&/59(7}//9

positions of the control rgds.

....... S rods ot b
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/ ¢ (i) Complete the table below. 1
Q
Neutron generation Number of neutrons released
& Ly 15 2
7 l2 % ond 4
& L94L
_ B 3rd 8
q st&
o O 2¢ 4th 16
5th 32
A R &t (024

10

Nuclear fission reactors are designed with safety features to prevent nuclear accidents. However

in Chernobyl in 1986, during testing, an accident caused a meltdown of the nuclear reactor.

The diagram below shows one possible chain reaction for uranium-235.

| I
1st neutron 2nd neutron 3rd neutron
generation generation generation

(a) Use the information in the diagram to answer the following questions.

(i) Complete the balanced nuclear equation for the fission reaction shown in the
diagram. 2]

tqé‘
Y+ dn o Ukr ¢ Se DR
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Energy released from

11

Examiner
. . 2 ; only
(b)  Explain how an uncontrolled chain reaction could result in a reactor meltdown. [2]
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(c) The graphs below show how the energy released in a nuclear reactor changes when the

control rods are in 3 different positions.

fission reactions

A B C

e &
S w S w
— = =
55 5 5
D 28
o @ © @
o0 o0
(Ol O =
52 =5
=W P 2]
O = O =
c c

0 S il

0 0 00

Time Time Time
|

Explain the difference in energy production in graphs A, B and C in terms of the relative
positions of the control rods. [5]
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5.

10
Nuclear fission reactors are designed with safety features to prevent nuclear accidents. However
in Chernobyl in 1986, during testing, an accident caused a meltdown of the nuclear reactor.

The diagram below shows one possible chain reaction for uranium-235.

oKr N

SR

I
L
’1.,‘,5;)1

5
pis

n

| I |
1st neutron 2nd neutron 3rd neutron
generation generation generation

(a) Use the information in the diagram to answer the following questions.

(i) Complete the balanced nuclear equation for the fission reaction shown in the

diagram. [2]
‘.3“ ' l
0+ g0 o Bers D1Bo r N
56
S
(i) Complete the table below. [1]
Neutron generation Number of neutrons released
1t 2
ond 4
<l 8
4t 16
5t 32
ylin
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1

Energy released from
fission reactions

(=}
(=]
o

(c) The graphs below show how the energy released in a nuclear reactor changes when the
control rods are in 3 different positions.

A B C

Energy released from
fission reactions
Energy released from
fission reactions

o
o
o

Time Time Time

Explain the difference in energy production in graphs A, B and C in terms of the relative
positions of the control rods. [5]
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Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
@ | ()
- %Ba (1) + 2Kr +2 in (1) 2 2
(i) 1024 1 1 1
(b) Number of neutrons doubles at each generation / increases 2 2
exponentially (1)
So energy released doubles each time / increases exponentially
(1)
(c) A: energy produced increases (exponentially) (1)
So the control rods must be (completely) raised (1) 1
B: Energy production constant so rods haven't moved (1) 4 5
C: energy released drops to zero/cuts off(1)
So control rods must be completely lowered (1)
Question 5 total 2 4 4 10 0 0
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5.

10

Nuclear fission reactors are designed with safety features to prevent nuclear accidents. However
in Chernobyl in 1986, during testing, an accident caused a meltdown of the nuclear reactor.

The diagram below shows one possible chain reaction for uranium-235.

L1 | EESNE |
1st neutron 2nd neutron 3rd neutron
generation generation generation

(a) Use the information in the diagram to answer the following questions.

(i) Complete the balanced nuclear equation for the fission reaction shown in the

diagram. [2]
235 4 1 0 4+ (? 7 f‘" X(QI/\ \/
92 o = 3\ T e
(i) Complete the table below. M1
Neutron generation Number of neutrons released
1t 2
ghd 4
gwd 8
4t 16 .
5 32
or Py v

© WJEC CBAC Ltd. (3440UB0-1)

Examiner
only






11

(b) Explain how an uncontrolled chain reaction could result in a reactor meltdown. [2]

(c) The graphs below show how the energy released in a nuclear reactor changes when the

control rods are in 3 different positions.
A B
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Time Time

Explain the difference in energy production in graphs A,

positions of the control rgds.
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Energy released from
fission reactions

Time

B and C in terms of the/relative
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Sticky Note

The candidate correctly identified that number of neutrons double, but did not go on to relate this to a constantly (exponentially) increase in the number of nuclei undergoing fission. 



Sticky Note

The candidate did not explain that there is a complete stopping of energy production in C, this suggests that the control rods have been rapidly dropped completely down. 
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Nuclear fission reactors are designed with safety features to prevent nuclear accidents. However
in Chernobyl in 1986, during testing, an accident caused a meltdown of the nuclear reactor.

The diagram below shows one possible chain reaction for uranium-235.

| I
1st neutron 2nd neutron 3rd neutron
generation generation generation

(a) Use the information in the diagram to answer the following questions.

(i) Complete the balanced nuclear equation for the fission reaction shown in the
21

diagram.

fqé‘
28U+ - B+ se 53 N

(1]

(i) Complete the table below.

/
e’
Q
Neutron generation Number of neutrons released
& Ly et 2
7 [ 2 % 2nd 4
& L%4
q stZ 3 8
/ ) ///
lo 1o 2¢ ah 16 i
5th 32 /
V4
oL Bt (02
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Sticky Note

The candidate failed to observe from the diagram that two neutrons are produced each fission.
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(b)  Explain how an uncontrolled chain reaction could result in a reactor meltdown. [2]

.

: Qﬂﬁ*‘@ ....... VR leoaear O . o B 2 T e s

bis. @elloni ppinons Ouw hoas Medeose jromn eune—g o (_rdl,‘sﬁ‘
Q@MLOq 2 Covme. ColoStrmpune GNnAL - =l |

(c) The graphs below show how the energy released in a nuclear reactor changes when the

control rods are in 3 different positions.

A B C
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5 5 5 5
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0 0 %

Time Time Time
|

Explain the difference in energy production in graphs A, B and C in terms of the relative
positions of the control rods. [5]
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Sticky Note

The candidate noted that a large amount of energy is produced that leads to a meltdown, but has failed to explain what a chain reaction is and how the constant increase in energy output leads to a meltdown.



Sticky Note

The candidate has been awarded a mark for describing information from graph c but has failed to answer the question which asks to relate the graphs to the relative positions of the control rods.
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10

Nuclear fission reactors are designed with safety features to prevent nuclear accidents. However
in Chernobyl in 1986, during testing, an accident caused a meltdown of the nuclear reactor.

The diagram below shows one possible chain reaction for uranium-235.

)
ag I n
6\2])?

GRS
Q)

5
pis

Ba n

| |
1st neutron 2nd neutron 3rd neutron
generation generation generation

(a) Use the information in the diagram to answer the following questions.

(i) Complete the balanced nuclear equation for the fission reaction shown in the
diagram. [2]

/
N (, (
B+ dn > Bk + ‘32%0} £ 90N /

i a
2 }
(i) Complete the table below. [1]

Neutron generation Number of neutrons released

i 2

ond 4

<l 8

4th 16

5t 37

1oth -
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Sticky Note

The candidate has correctly identified that two neutrons are produced per fission, but has then incorrectly calculated the mass number of Barium taking both neutrons into account.
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(c) The graphs below show how the energy released in a nuclear reactor changes when the
control rods are in 3 different positions.

A B C

Energy released from
fission reactions
Energy released from
fission reactions

o
o
o

Time Time Time

Explain the difference in energy production in graphs A, B and C in terms of the relative
positions of the control rods. [5]
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Sticky Note

The candidate has described the process of fission, but has not gone on to explain that an uncontrolled reaction results in a constantly (exponentially) increase in energy that will cause the reactor to melt down. 
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Nuclear fission reactors are designed with safety features to prevent nuclear accidents. However
in Chernobyl in 1986, during testing, an accident caused a meltdown of the nuclear reactor.

The diagram below shows one possible chain reaction for uranium-235.

wKro N
&
@1 B -
n
92
Ba n o
s
@ o

| L 1 | I
1st neutron 2nd neutron 3rd neutron
generation generation generation

(a) Use the information in the diagram to answer the following questions.

(i) Complete the balanced nuclear equation for the fission reaction shown in the
diagram. [2]

“BU +on — SgKr+

(i) Complete the table below. [1]

Neutron generation Number of neutrons released
18t 2
2nd 4
3rd 8
4th 16
5th 32
10th
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(b) Explain how an uncontrolled chain reaction could result in a reactor meltdown. 2]

(c) The graphs below show how the energy released in a nuclear reactor changes when the
control rods are in 3 different positions.

A
S &
S w S w
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Time
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Time

Energy released from
fission reactions

Cc

Time

Explain the difference in energy production in graphs A, B and C in terms of the relative

positions of the control rods.

[5]
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