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Question Title Mean Max Mark Attempt %
la 1584 2.7 1 4 67.9 99.1
1b 1417 0.4 0.5 1 43.7 88.6
2a 1486 1.3 0.8 2 64.6 92.9
2b 1459 0.5 0.5 1 50.8 91.2
2c 1485 0.4 0.6 3 124 92.9
2d 1530 0.5 0.6 2 24.7 95.7
3a 1575 1.2 1.2 4 29.7 98.5
3b 1092 0.9 1 4 22.9 68.3
4a 1578 1.6 1.3 6 26.7 98.7
4b 1508 1.5 0.6 2 75.1 94.3
5a 963 0.3 0.5 2 12.6 60.2
5b 1496 1.5 1.5 7 20.7 93.6
5c 969 0.1 0.4 2 5.9 60.6
6a 1305 0.1 0.2 2 3 81.6
6b 1343 1.6 1.7 5 314 84
7a 1557 1.9 0.8 3 64.5 97.4
7b 1387 14 1.3 6 22.8 86.7
8a 1289 0.2 0.4 2 7.9 80.6
8b 1494 2.5 1.9 9 27.8 93.4
9a 1381 0.3 0.5 2 14.5 86.4
9% 888 0.4 0.6 3 14.2 55.5
9c 1051 0.6 0.7 3 19.2 65.7
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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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2. Jennie has type 1 diabetes. She monitors her blood glucose levels using an electronic meter.

Jennie's results for one day are given in the table below.

Glucose levels
Glucose level before | Glucose level two hours o
ew eating (units) after eating (units) w'"("/" /r)a(yge
breakfast 90 134 7
lunch 95 152 X
dinner 66 58 X
supper 92 126 /

the target range of 70— 140 two hours after each meal.

(b) After eating dinner, Jennie's glucose level is below the target range. State what Jennie will

need to do to bring her level within range.

Sha
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(a) Complete the data in the table above to show whether the blood glucose levels are within
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(c) Jennie's uncle has type 2 diabetes and does not inject insulin.

(i) State how the causes of type 1 and type 2 diabetes are different.

(d) A group of students tested some artificial urine samples for the presence of glucose.

Their results are shown in the table below.

Sample Colour oft ::gggnt before | Colour otL ;?;%ent after
A blue amber
B blue green
Cc blue blue
D blue brick red

(i) Underline the reagent used.
Benedict's Biuret lodine

(i) State the letters (A, B, C or D) of all the samples that contained glucose.

04
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Jennie’s results for one day are given in the table below.

2. Jennie has type 1 diabetes. She monitors her blood glucose levels using an electronic meter.

Glucose levels
Glucose level before | Glucose level two hours S
Mesal eating (units) after eating (units) w“?"," /r)a(;ge
| breakfast 90 134 v
| lunch 95 152 X
dinner 66 58 x
supper 92 126 v

Tahifg  Msatin - Wik
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(a) Complete the data in the table above to show whether the blood glucose levels are within
the target range of 70—140 two hours after each meal.

(b) After eating dinner, Jennie’s glucose level is below the target range. State what Jennie will
need to do to bring her level within range.
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(c) Jennie's uncle has type 2 diabetes and does not inject insulin.

(i) State how the causes of type 1 and type 2 diabetes are different.

(i) Suggest how Jennie’s uncle can control his diabetes,

(d) A group of students tested some artificial urine samples for the presence of glucose.

Their results are shown in the table below.

Sample Colour oft ;«:ggnt before | Colour (ife ;?;%ent after
A blue amber
B - blue green
C blue blue
D blue brick red

(i) Underline the reagent used.
Benedict's Biuret lodine
—
(i) State the letters (A, B, C or D) of all the samples that contained glucose.
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2. Jennie has type 1 diabetes. She monitors her blood glucose levels using an electronic meter.

Jennie's results for one day are given in the table below.

Glucose levels
Glucose level before | Glucose level two hours e
e eating (units) after eating (units) Wltfz‘l/n/rg?ge
l breakfast 90 134 \/
lunch 95 152 X
dinner 66 58 X
supper 92 126 \/

(a) Complete the data in the table above to show whether the blood glucose levels are within
the target range of 70—140 two hours after each meal. [2]

(b) After eating dinner, Jennie’s glucose level is below the target range. State what Jennie will
need to do to bring her level within range. [1]
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Examin
(c) Jennie's uncle has type 2 diabetes and does not inject insulin. ey
(i) State how the causes of type 1 and type 2 diabetes are different. [2]
Tyee. A dinbeked Bal Qoncoens. chets. DR QAL ...
MASOAN.. Ty, 2. Acbeke s Yha BNy QoACCern
Boes.. 00 QIR ENOVUN. VOSSO
(i) Suggest how Jennie’s uncle can control his diabetes. [1]
.......... Conbroadng . WS . Aok .and\.. VAo SN
e e AS  Gadh. b Fesk nmis . aaGoinn, N EARAS
[
|
(d) A group of students tested some artificial urine samples for the presence of glucose.
Their results are shown in the table below.
Colour of reagent before | Colour of reagent after
Sampie testing testing
A blue amber
B blue green
Cc blue blue
D blue brick red
(i) Underline the reagent used. [1]
Benedict's Biuret lodine
st
(i) State the letters (A, B, C or D) of all the samples that contained glucose. [1]
8
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(a) Breakfast v 2 2
Lunch x
Dinner X
Supper
2 ticks in correct position (1)
2 crosses in correct position (1)
(b) Eat some more glucose / sugar (or named sugary food) 1 1
Allow carbohydrates / carbs
(© 0] Type 1: (Pancreas) does not produce insulin (1) 2 2
Accept low insulin
Type 2: Patient has developed insulin resistance/body cells
don’t respond to insulin produced (1)
(i) Low {sugar/carbohydrate} diet / increased exercise 1 1
(d) 0] Benedict’s 1 1 1
(i) A,Band D 1 1 1
Question 2 total 5 1 2 8 0 0
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		GCSE MARKING SCHEME

		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.










2. Jennie has type 1 diabetes. She monitors her blood glucose levels using an electronic meter.

Jennie's results for one day are given in the table below.

Glucose levels
Glucose level before | Glucose level two hours o
ew eating (units) after eating (units) w'"("/" /r)a(yge
breakfast 90 134 7
lunch 95 152 X
dinner 66 58 Z X
supper 92 126 /

the target range of 70— 140 two hours after each meal.

(b) After eating dinner, Jennie's glucose level is below the target range. State what Jennie will

need to do to bring her level within range.
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(a) Complete the data in the table above to show whether the blood glucose levels are within
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2a: 2
2b: 0



Sticky Note

correct



Sticky Note

This was a common incorrect response.





(c) Jennie's uncle has type 2 diabetes and does not inject insulin.

(i) State how the causes of type 1 and type 2 diabetes are different.

(d) A group of students tested some artificial urine samples for the presence of glucose.

Their results are shown in the table below.

Sample Colour oft ::gggnt before | Colour otL ;?;%ent after
A blue amber
B blue green
Cc blue blue
D blue brick red

(i) Underline the reagent used.
Benedict's Biuret lodine

(i) State the letters (A, B, C or D) of all the samples that contained glucose.

D
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2ci: 0
2cii: 0
2di: 0
2dii: 0



Sticky Note

First marking point was that no insulin is produced in Type 1 diabetes. The candidate has given the treatment rather than the cause.
Similarly the candidate needs to give the cause for type 2 to achieve the second mark.




Sticky Note

The candidate has made no mention of reducing carbohydrate in diet or increasing exercise so no mark  awarded.



Sticky Note

Candidate needed all three positive test results to obtain mark



Sticky Note

common incorrect answer 










Jennie’s results for one day are given in the table below.

Jennie has type 1 diabetes. She monitors her blood glucose levels using an electronic meter.

Glucose levels
Glucose level before | Glucose level two hours S
Mesal eating (units) after eating (units) w“?"," /r)a(;ge
breakfast 90 134 v
lunch 95 152 X
dinner 66 58 x
supper 92 126 v 5

(a) Complete the data in the table above to show whether the blood glucose levels are within

the target range of 70—140 two hours after each meal.

(b) After eating dinner, Jennie’s glucose level is below the target range. State what Jennie will

(2]
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2b: 1
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need to do to bring her level within range. 1]

...................... Sugar klom Sodo  Wodd (aise hec giuse levels
Taklgq Msatin Win  hely oo
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Sticky Note

correct 2 marks 



Sticky Note

Sugar from soda (soft drink) good enough for mark although insulin would reduce glucose. The examiner treated it as neutral.





TExamil
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(c) Jennie's uncle has type 2 diabetes and does not inject insulin. -
(i) State how the causes of type 1 and type 2 diabetes are different. [2]
............... Tage 1. \S Coused KoM eenetics ... . ..
................ Tyee. 2. 1S . fom_ geoc Whe Sty (Obesiey)
(i) Suggest how Jennie’s uncle can control his diabetes, [1]
............... ot Monitor his . @lucose  ferers  and  chafge his
.......... QiCa L N [ = I
(d) A group of students tested some artificial urine samples for the presence of glucose.
Their results are shown in the table below.
Colour of reagent before | Colour of reagent after ,
Sample testing testing 2ci: 0
A blue amber 2cii: 0
B blue green 2di: 0
C blue blue 2dii: 0
D blue brick red
(i) Underline the reagent used. 1
Benedict's Biuret lodine
e ——
(i) State the letters (A, B, C or D) of all the samples that contained glucose. 1]
....... A,D . _ 1
8
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Sticky Note

First marking point was that no insulin is produced in Type 1 diabetes. The candidate has not therefore achieved the mark.
Similarly the candidate needs to give the cause for type 2 to achieve the second mark not just an example of what increases the risk.




Sticky Note

Change was not enough for the mark. The candidate needed to say that the new diet had to be low sugar/carbohydrate.



Sticky Note

common incorrect answer 



Sticky Note

Candidate needed all three positive test results to obtain mark 










Examiner
P . . . . |
2. Jennie has type 1 diabetes. She monitors her blood glucose levels using an electronic meter. o

Jennie's results for one day are given in the table below.

Mool | e | e e ™ | i anoe
. breakfast 90 134 v~
lunch 95 152 X
dinner 66 58 ¥
supper 92 126 v o =
2 2a2
o 2b: 0

(a) Complete the data in the table above to show whether the blood glucose levels are within
the target range of 70—140 two hours after each meal. [2]

(b) After eating dinner, Jennie’s glucose level is below the target range. State what Jennie will
need to do to bring her level within range. [1]
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Sticky Note

correct 2 marks 



Sticky Note

This was a common incorrect response.





Examin
(c) Jennie's uncle has type 2 diabetes and does not inject insulin. ey
(i) State how the causes of type 1 and type 2 diabetes are different. [2]
Tyee. A dinbeked Bal QonCoens. chets. DR QAL ...
MASOAN.. Ty, 2. Acobeke s Yha BNy QoACCeRrn
Aaes.. 005 QEMMR. EnoVYn. VOSSO e S
(i) Suggest how Jennie’s uncle can control his diabetes. [1]
.......... Coneroadnty WS AAiek . ol O\CoN . BN
e \RAS | Cadh. . keSS . aaGuing, . A\ EARAS
[
|
(d) A group of students tested some artificial urine samples for the presence of glucose.
Their results are shown in the table below.
Colour of reagent before | Colour of reagent after
Sampie testing testing
A blue amber
B blue green
Cc blue blue
D blue brick red
(i) Underline the reagent used. 1 [1]
Benedict's Biuret lodine
st
(i) State the letters (A, B, C or D) of all the samples that contained glucose. [1]
8
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2ci: 1
2cii: 1
2di: 1
2dii: 1



Sticky Note

Candidate achieved the first marking point  (that no insulin is produced in Type 1 diabetes). They did not achieve the second mark. The candidate stated a common misconception that there is a lack of insulin rather than the body not responding to the insulin there.



Sticky Note

'controlling his diet' would by itself not have been awarded the mark but controlling the blood sugar was deemed enough for it to be awarded  



Sticky Note

Correct



Sticky Note

correct










2. Jennie has type 1 diabetes. She monitors her blood glucose levels using an electronic meter.

/// /

/
il

Jennie’s results for one day are given in the table below.

Glucose level before Glucose level two hours Glgcc_)se levels
Meal . . . . within range
eating (units) after eating (units) 1)
breakfast 90 134
lunch 95 152
dinner 66 58
supper 92 126

(@) Complete the data in the table above to show whether the blood glucose levels are within
the target range of 70—140 two hours after each meal. 2]

(b) After eating dinner, Jennie’s glucose level is below the target range. State what Jennie will
need to do to bring her level within range. 1]
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(c) Jennie’s uncle has type 2 diabetes and does not inject insulin.

(i) State how the causes of type 1 and type 2 diabetes are different. 2]

(i) Suggest how Jennie’s uncle can control his diabetes. 1]

(d) A group of students tested some artificial urine samples for the presence of glucose.

Their results are shown in the table below.

Colour of reagent before | Colour of reagent after
Sample testing testing

A blue amber

B blue green

C blue blue

D blue brick red
(i) Underline the reagent used. 1]

Benedict’s Biuret lodine

(i) State the letters (A, B, C or D) of all the samples that contained glucose. [1]
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Examing

Technetium-99m is a common radioactive tracer used in gamma camera imaging. It cannot
be stored for very long because it has a short half-life of 6 hours. It is extracted from
molybdenum-99 when required. Molybdenum-99 is a beta (B) emitter with a much longer

half-life that allows it to be stored for up to seven days.

(@) Complete the decay equation for molybdenum-99.

¥Mo— FTc+

(b) A sample of technetium-99m injected into a patient consists of 10000 nuclei.
The table below shows the number of nuclei remaining after each half-life.

Time (hours) Number of technetium-99m nuclei
0 10000
6 5000
12 2500
e 1250
24 625
30 313
36 157

(i) Complete the table.

[2]

only

(1]

i
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(ii)

10 Q00

5000

2500

Ca

Number of technetium-99m nuclei
rf‘ Y;

313

Plot a graph on the grid below to show how the number of technetium-99m nuclei
changes over a 36 hour period. Draw a suitable line.

1S3+ 3

(iii)

(c) State two precautions that should be taken when using technetium-99m in gamma

camera imaging.

TN
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Time (hours)

Molybdenum-99 has a much longer half-life than technetium-99m.

Sketch another line on the grid to show the likely decay of molybdenum-99 if
there were 10000 nuclei at 0 hours.

(3440020-1)
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Examin

Technetium-99m is a common radioactive tracer used in gamma camera imaging. It cannot

be stored for very long because it has a short half-life of 6 hours. It is extracted from
molybdenum-99 when required. Molybdenum-99 is a beta () emitter with a much longer
half-life that allows it to be stored for up to seven days.

(a) Complete the decay equation for molybdenum-99.

% 9
aMo— g Te+

(b) A sample of technetium-99m injected into a patient consists of 10000 nuclei.
The table below shows the number of nuclei remaining after each half-life.

Time (hours) Number of technetium-99m nuclei
0 10000
6 5000
12 2500
18 A0
24 625
30 313
36 157
(i) Complete the table.
4

08
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Examiner
(i) Plot a graph on the grid below to show how the number of technetium-99m nuclei o
changes over a 36 hour period. Draw a suitable line. [4]
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(iii) Molybdenum-99 has a much longer half-life than technetium-99m.
Sketch another line on the grid to show the likely decay of molybdenum-99 if
there were 10000 nuclei at O hours. [2]
(c) State two precautions that should be taken when using technetium-99m in gamma
camera imaging. [2]
1.....60. bd“'/\«\ lead tined  Wan  defi Ny, S.C(e.en?_nj
2. WA OO ATHE . B@AL . s,
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Examini

Technetium-99m is a common radioactive tracer used in gamma camera imaging. It cannot
be stored for very long because it has a short half-life of 6 hours. It is extracted from
molybdenum-99 when required. Molybdenum-99 is a beta (B) emitter with a much longer

half-life that allows it to be stored for up to seven days.

(a) Complete the decay equation for molybdenum-99.

Mo -)397& ¢ I - L

(b) A sample of technetium-99m injected into a patient consists of 10000 nuclei.
The table below shows the number of nuclei remaining after each half-life.

[2]

Time (hours) Number of technetium-99m nuclei
0 10000
6 5000
12 2500
o L1250
24 625
30 313
36 157

(i) Complete the table.

only

(1
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{Examiner
|
(i) Plot a graph on the grid below to show how the number of technetium-99m nuclei il
changes over a 36 hour period. Draw a suitable line. [4]
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(iii)  Molybdenum-99 has a much longer half-life than technetium-99m.
Sketch another line on the grid to show the likely decay of molybdenum-99 if
there were 10000 nuclei at 0 hours. 2]
(c) State two precautions that should be taken when using technetium-99m in gamma
camera imaging. [2]
To vSe P€ wnen LENG rechne Hwn -Ql m .
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(@)

43 (1) correct electron/beta particle (1)

iaTc + e
Accept B for e

2

() | @)

1250

(ii)

Scale — y axis-1 000 per cm — must have 0 / number at origin
(1)

7 correct plots < 1 square tolerance (2)

6 correct plots < 1 square tolerance (1)

Suitable curved line which joins all points and quality of curve
between 6 and 30 assessed (1)

Ecf from b(ii)
Only 1 mark max for bar chart (scale)

(iif)

Line above but shouldn’t end at the same point (1) allow
horizontal (never goes below)
Starting at same point (10 000) (1)

(€)

Any 2 x (1) from:

Limit time of exposure of operator (1)
stand behind lead screen (1)

leaded apron (1)

leave room (1)

Question 5 total

11
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		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.










Examing

Technetium-99m is a common radioactive tracer used in gamma camera imaging. It cannot
be stored for very long because it has a short half-life of 6 hours. It is extracted from
molybdenum-99 when required. Molybdenum-99 is a beta (B) emitter with a much longer
half-life that allows it to be stored for up to seven days.

(@) Complete the decay equation for molybdenum-99.

Mo — PTC+ e

[2]

(b) A sample of technetium-99m injected into a patient consists of 10000 nuclei.
The table below shows the number of nuclei remaining after each half-life.

Time (hours) Number of technetium-99m nuclei
0 10000
6 5000
12 2500
e 1250
24 625
30 313
36 157

(i) Complete the table.

(1]

only

i
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ba: -
5bi: 1



Sticky Note

Correct 





(ii)

10 Q00

5000

2500

Ca

Number of technetium-99m nuclei
rf‘ Y;

313

1S3+ 3

(iii)

(c) State two precautions that should be taken when using technetium-99m in gamma

Plot a graph on the grid below to show how the number of technetium-99m nuclei
changes over a 36 hour period. Draw a suitable line.

camera imaging.

TN
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Time (hours)

Molybdenum-99 has a much longer half-life than technetium-99m.

Sketch another line on the grid to show the likely decay of molybdenum-99 if
there were 10000 nuclei at 0 hours.

(3440020-1)

Examiner

only
[4]

Jadouzo

0o

(2]

"

Turn over.

5bii: 0
5biii: 0
5c: 0



Sticky Note

No marks awarded 

Scale on the graph completely wrong. Candidate has just used figures from the table to produce scale- and therefore the graph is not worthy of credit.



Sticky Note

no attempt made



Sticky Note

This answer required specific precautions needed when using radioisotopes. No marks awarded.










(a) Complete the decay equation for molybdenum-99. [2]

% 9
aMo— Te+

(b) A sample of technetium-99m injected into a patient consists of 10000 nuclei.
The table below shows the number of nuclei remaining after each half-life.

Technetium-99m is a common radioactive tracer used in gamma camera imaging. It cannot
be stored for very long because it has a short half-life of 6 hours. It is extracted from
molybdenum-99 when required. Molybdenum-99 is a beta () emitter with a much longer
half-life that allows it to be stored for up to seven days.

Time (hours) Number of technetium-99m nuclei

0 10000

6 5000

12 2500 1

18 ] 2S0...... I

24 625

30 313

36 157

(i) Complete the table. 1
C
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5a: 0
5bi: 1



Sticky Note

No marks achieved - Candidate did not know symbol for beta particle/electron  and did not know beta decay raises atomic number by 1 



Sticky Note

Correct





(i) Plot a graph on the grid below to show how the number of technetium-99m nuclei

changes over a 36 hour period. Draw a suitable line. [4]
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(iii) Molybdenum-99 has a much longer half-life than technetium-99m.

Sketch another line on the grid to show the likely decay of molybdenum-99 if
there were 10000 nuclei at O hours. [2]

(c) State two precautions that should be taken when using technetium-99m in gamma
camera imaging. [2]
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5bii: 1
5biii: 2
5c: 1



Sticky Note

Failed to put zero on axis so lost scale mark




Sticky Note

Obtained 2 marks for points plotted within 1 square tolerance but was not awarded the best fit curve mark due to using straight lines to join the dots



Sticky Note

 Both marks awarded
Obtained the first mark for starting from correct place and the second as the line is above the original regardless of shape.



Sticky Note

Wear protective gear was not awarded a mark - needed to be specific to the use of radioisotopes eg leaded apron.










Examini

Technetium-99m is a common radioactive tracer used in gamma camera imaging. It cannot
be stored for very long because it has a short half-life of 6 hours. It is extracted from
molybdenum-99 when required. Molybdenum-99 is a beta (B) emitter with a much longer

half-life that allows it to be stored for up to seven days.

(a) Complete the decay equation for molybdenum-99.

Mo -)397& . I - L

(b) A sample of technetium-99m injected into a patient consists of 10000 nuclei.
The table below shows the number of nuclei remaining after each half-life.

Time (hours)

Number of technetium-99m nuclei

0

10000

6

5000

12

2500

18

24

625

30

313

36

157

(i) Complete the table.

only

[2]

(1
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5a: 0
5bi: 1



Sticky Note

No marks achieved - Candidate did not know the atomic and mass number for beta particle/electron  and did not know beta decay raises atomic number by 1 



Sticky Note

correct





{Examiner
|
(i) Plot a graph on the grid below to show how the number of technetium-99m nuclei oy
changes over a 36 hour period. Draw a suitable line. [4]
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(iii)  Molybdenum-99 has a much longer half-life than technetium-99m.
Sketch another line on the grid to show the likely decay of molybdenum-99 if
there were 10000 nuclei at 0 hours. 2]
(c) State two precautions that should be taken when using technetium-99m in gamma
camera imaging. [2]
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5bii: 2
5biii: -
5c: 0



Sticky Note

Failed to put zero on axis so lost scale mark




Sticky Note

Obtained 2 marks for points plotted within 1 square tolerance but was not awarded the best fit curve mark due to missing the plotted points in several places



Sticky Note

Not attempted



Sticky Note

This answer required specific precautions needed when using radioisotopes. no marks awarded










5. Technetium-99m is a common radioactive tracer used in gamma camera imaging. It cannot
be stored for very long because it has a short half-life of 6 hours. It is extracted from
molybdenum-99 when required. Molybdenum-99 is a beta () emitter with a much longer
half-life that allows it to be stored for up to seven days.

(@) Complete the decay equation for molybdenum-99. 2]

(b) A sample of technetium-99m injected into a patient consists of 10000 nuclei.
The table below shows the number of nuclei remaining after each half-life.

Time (hours) Number of technetium-99m nuclei
0 10000
6 5000
12 2500
18 .......................................
24 625
30 313
36 157
(i) Complete the table. [1]
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(i)  Plot a graph on the grid below to show how the number of technetium-99m nuclei
changes over a 36 hour period. Draw a suitable line. [4]
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(i)  Molybdenum-99 has a much longer half-life than technetium-99m.
Sketch another line on the grid to show the likely decay of molybdenum-99 if
there were 10000 nuclei at 0 hours. [2]
(c) State two precautions that should be taken when using technetium-99m in gamma
camera imaging. [2]
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Examing
I
7. The symptoms of lung disease are shortness of breath, wheezing and constant coughing. e

A study has been conducted into the effect of smoking on lung function. The lung function of
three different groups of people was measured:

* people who smoke
» people who did smoke but gave up smoking at the age of 45
* people who have never smoked.

(@) A large sample of people is used in this type of study.

Tick (/) the three correct statements below.

—
w
—

A large number of people are studied to decrease the correlation of the results.
A large number of people are studied to improve the confidence in the results.
A result that does not fit the pattern is called an outlier.

The conclusion must be incorrect if there is one outlier.

Correlation is a measure of how one variable relates to another.

A smaller number of people studied provide better evidence.

ENENNE

12
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(b) The resuilts of the study are shown in the graph below. i
1
00 Never smoked
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25 50 75
Age
Use the graph to explain how lung function changes with age and how this affects each
of the three groups of people studied. [6 QER]
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Examil
I
7. The symptoms of lung disease are shortness of breath, wheezing and constant coughing. N

A study has been conducted into the effect of smoking on lung function. The lung function of
three different groups of people was measured:

* people who smoke
« people who did smoke but gave up smoking at the age of 45
* people who have never smoked.

(a) A large sample of people is used in this type of study.

=
&

Tick () the three correct statements below.

| A large number of people are studied to decrease the correlation of the results.
A large number of people are studied to improve the confidence in the results.
A result that does not fit the pattern is called an outlier.

The conclusion must be incorrect if there is one outlier.

‘ Correlation is a measure of how one variable relates to another.

ENEENE

A smaller number of people studied provide better evidence.
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The results of the study are shown in the graph below.

(b)

Examiner
only
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Use the graph to explain how lung function changes with age and how this affects each
of the three groups of people studied. [6 QER]
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7. The symptoms of lung disease are shortness of breath, wheezing and constant coughing.

A study has been conducted into the effect of smoking on lung function. The lung function of
three different groups of people was measured:

* people who smoke
+ people who did smoke but gave up smoking at the age of 45
* people who have never smoked.

(a) A large sample of people is used in this type of study.

Tick (/) the three correct statements below. [3

—_—

A large number of people are studied to decrease the correlation of the results.
A large number of people are studied to improve the confidence in the results.
A result that does not fit the pattern is called an outlier.

The conclusion must be incorrect if there is one outlier.

Correlation is a measure of how one variable relates to another.

A smaller number of people studied provide better evidence.

ENEENE
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I
(b) The results of the study are shown in the graph below. o
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Use the graph to explain how lung function changes with age and how this affects each
of the three groups of people studied. [6 QER]
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(a) 2nd
3rd
5th 3
(b) Non-smokers 3 3 6

¢ lung function drops with age (from 100% to 75%)
e so non-smokers stay healthy / don’t have symptoms / don’t
become disabled due to smoking

People who give up smoking

e Lung function drops from 100% to 75% by the time they are
45

e When they quit lung function drops from approx. 75% to 35%
by the time they are 75

e Start to show symptoms at around 67

e but do not regain lung function of non-smoker

Smokers

e Lung function drops quicker than non-smokers (100% to
approx. 10%)

e Start suffering symptoms at around 57 years old and disability
at about 67 years old

e Death through lung disease at 75

5-6 marks

Detailed description of outcomes of smokers, non-smoker and
people who quit.

(at least 5 statements from all three regions including data on
more than one region on lung function)

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses
appropriate scientific terminology and accurate spelling,
punctuation and grammar.

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

3-4 marks

Detailed description of outcomes of smokers and some
description for either non-smokers or quitters.

(up to 4 statements from at least 2 regions including at least one
piece of data from one region on lung function)

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and
some accurate spelling, punctuation and grammar, ****

1-2 marks

A basic description of outcomes for smokers or non-smokers or
quitters.

(Up to 2 statements from anywhere)

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.

Question 7 total

© WJEC CBAC Ltd.
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7. The symptoms of lung disease are shortness of breath, wheezing and constant coughing.

A study has been conducted into the effect of smoking on lung function. The lung function of
three different groups of people was measured:

@)

people who smoke

people who did smoke but gave up smoking at the age of 45
people who have never smoked,

A large sample of people is used in this type of study.

Tick (/) the three correct statements below.

A large number of people are studied to decrease the correlation of the results.

A large number of people are studied to improve the confidence in the results.
A result that does not fit the pattern is called an outlier.

The conclusion must be incorrect if there is one outlier.

Correlation is a measure of how one variable relates to another.

A smaller number of people studied provide better evidence.

—
w
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Sticky Note

All correct.
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(b) The resuilts of the study are shown in the graph below. i
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Use the graph to explain how lung function changes with age and how this affects each
of the three groups of people studied. [6 QER]
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Sticky Note

This question specifically required the candidate to write about lung function and needed to reference data on the graph.

The candidate has correctly stated with data that all age groups have declined and that smokers decline at a faster rate. The candidate was not awarded the top band as the data for the smoker that gave up at 45 was incorrect (25% rather than 35%) and thus cannot be awarded the top band that requires 5 correct statements.  Middle band 4 marks.
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(a)

7. The symptoms of lung disease are shortness of breath, wheezing and constant coughing.

people who smoke

people who did smoke but gave up smoking at the age of 45
people who have never smoked.

A large sample of people is used in this type of study.

Tick () the three correct statements below.

A large number of people are studied to decrease the correlation of the results.

A large number of people are studied to improve the confidence in the results.
A result that does not fit the pattern is called an outlier. 3

The conclusion must be incorrect if there is one outlier.

Correlation is a measure of how one variable relates to another.

A smaller number of people studied provide better evidence.

A study has been conducted into the effect of smoking on lung function. The lung function of
three different groups of people was measured:

=
&

ENEENE
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only
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Sticky Note

all correct 
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(b) The results of the study are shown in the graph below.
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Use the graph to explain how lung function changes with age and how this affects each
of the three groups of people studied. [6 QER]
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Sticky Note

This question specifically required for the candidate to write about lung function and needed to reference data on the graph.

The candidate has correctly stated with data that all age groups have declined and that smokers decline at a faster rate. The candidate has not referred to the smoker that gave up at 45 and thus cannot be awarded the top band.  Middle band 3 marks.
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7. The symptoms of lung disease are shortness of breath, wheezing and constant coughing.

A study has been conducted into the effect of smoking on lung function. The lung function of
three different groups of people was measured:

* people who smoke
+ people who did smoke but gave up smoking at the age of 45
* people who have never smoked.

(a) A large sample of people is used in this type of study.

Tick (/) the three correct statements below. [3

—_—

A large number of people are studied to decrease the correlation of the results.
A large number of people are studied to improve the confidence in the results.
A result that does not fit the pattern is called an outlier.

The conclusion must be incorrect if there is one outlier.

Correlation is a measure of how one variable relates to another.

A smaller number of people studied provide better evidence.
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Sticky Note

all correct 
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(b) The results of the study are shown in the graph below. o
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Use the graph to explain how lung function changes with age and how this affects each
of the three groups of people studied. [6 QER]
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Sticky Note

This question specifically required for the candidate to write about lung function and needed to reference data on the graph.

The candidate has correctly used data from the graph for all three groups and was therefore placed in the top band. The candidate was awarded 5 marks as the use of terms ' decreases at a rapid time' and  some data (age 75, 0% lung function) were not correct and thus not worthy of the full 6 marks.
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Examiner
[
7. The symptoms of lung disease are shortness of breath, wheezing and constant coughing. o

A study has been conducted into the effect of smoking on lung function. The lung function of
three different groups of people was measured:

e people who smoke
e people who did smoke but gave up smoking at the age of 45
e people who have never smoked.

(@) Alarge sample of people is used in this type of study.

Tick (/) the three correct statements below. [3]

A large number of people are studied to decrease the correlation of the results.

A large number of people are studied to improve the confidence in the results.

A result that does not fit the pattern is called an outlier.

The conclusion must be incorrect if there is one outlier.

Correlation is a measure of how one variable relates to another.

A smaller number of people studied provide better evidence.
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(b) The results of the study are shown in the graph below. o
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Use the graph to explain how lung function changes with age and how this affects each
of the three groups of people studied. [6 QER]
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 0 6 0 6 5 0
2 3 0 4 7 0 0
3 4 0 0 4 0 0
4 5 3 0 8 0 0
5 3 3 2 8 3 0
6 6 4 0 10 0 0
7 4 2 0 6 0 0
8 0 1 6 7 0 6
9 5 11 3 19 8 10
TOTAL 32 30 15 75 17 16
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