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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1(a) 7451 1.4 1.2 4 35.5 99.7
1(b) 7472 2.9 1.2 5 57.4 100
2(a) 7449 1.3 1.1 3 42.4 99.7
2(b) 7468 5.9 1.9 8 74.2 99.9
3(a) 7453 1.5 1 3 51.1 99.7
3(b) 7467 2.7 1.1 5 54.7 99.9

4(a)(i) 7249 2.5 1.5 4 63.4 97
4(a)(ii) 7315 0.8 0.4 1 79.9 97.9
4(a)(iii) 7453 1.7 0.7 2 86 99.7
4(b) 7382 0.4 0.5 2 17.7 98.8
5(a) 7468 1.1 0.7 3 35.8 99.9
5(b) 7462 1.7 1.2 4 42.5 99.8
6(a) 7387 2.1 1.7 5 42.7 98.8
6(b) 7432 0.1 0.2 1 6.6 99.4
6(c) 7457 1.8 1 3 59.9 99.8
7(a) 6693 0.6 0.5 1 58.4 89.5
7(b) 7006 2.3 1.7 6 38 93.7
7(c) 7149 1 0.9 2 51.5 95.6
8(a) 7446 0.7 0.5 1 67.5 99.6
8(b)(i) 7433 19 0.4 2 96.2 99.4
8(b)(ii) 6857 0.9 0.9 3 29.7 91.7
8(c) 7098 0.3 0.6 3 10.6 95
8(d) 6931 0.6 0.8 2 32.3 92.7
9(a) 7446 1.1 0.9 2 53.5 99.6
9(b) 7454 3.3 0.9 5 66 99.7
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Examin
I
|7. Image 7.1 shows the structure of a nephron. ks
Image 7.1
|
|
(a) Use a labelled line to show the position of structure X (shown in Image 7.1) in the
section through the kidney in Image 7.2. 1]
Image 7.2
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(b) The filtrate found at X in Image 7.1 differs from the fiitrate found at Y in Image 7.1.
Describe and explain the composition of the filtrate at X and Y, identifying structures X
and Y in your answer.

(No reference to ADH is required) [6 QER]
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(c) Protein is found in the blood in the capillary knot but is not found in the filtrate at X.
Explain this observation. [2]
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Examine|
7. Image 7.1 shows the structure of a nephron. o
Image 71
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(a) Use a labelled line to show the position of structure X {(shown in Image 7.1) in the
section through the kidney in Image 7.2. 1]

Image 7.2
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(b) The filtrate found at X in Image 7.1 differs from the filtrate found at Y in Image 7.1.

Describe and explain the composition of the filtrate at X and Y, identifying structures X
and Y in your answer.

(No reference to ADH is required) [6 QER]
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(c) Protein is found in the blood in the capillary knot but is not found in the filtrate at X.

Explain this observation. [2]
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Examinel
I
7. Image 7.1 shows the structure of a nephron. o

Image 7.1

(@) Use a labelled line to show the position of structure X (shown in Image 7.1) in the
section through the kidney in Image 7.2. 1]

Image 7.2
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(b) The filtrate found at X in Image 7.1 differs from the filtrate found at Y in Image 7.1.

Describe and explain the composition of the filtrate at X and Y, identifying structures X
and Y in your answer.

(No reference to ADH is required) [6 QER]
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(c) Protein is found in the blood in the capillary knot but is not found in the filtrate at X.
Explain thls observatlon [2]

|
LN
15

© WJEC CBAC L1d. {3400UB0-1) Turn over.

Examiner
only

















Marks available

glomerulus}

e Some {water/ salts} (selectively reabsorbed) (as filtrate
passed down tubule)

e All glucose is (selectively reabsorbed as filtrate passed
down tubule)

e AtY filtrate contains urea +(excess) salt +(excess) water

5-6 marks

At least seven points from the indicative content

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.
3-4 marks

At least four points from the indicative content

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

At least one point from the indicative content

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

0 marks

No attempt made or no response worthy of credit.

Question Marking details
AO1 AO2 AO3 Total Maths Prac
7 @) Position of X in cortex 1 1 1

(b) e X =Bowman’s capsule

e Y = Collecting duct

e Ultrafiltration

o Ref to differing diameters (of blood vessel) causing pressure

e Small molecules / {water/ salts/ urea/ glucose}

o forced {into {Bowman’s capsule/ X}/ from {capillary knot / 4 2 6

© WJEC CBAC Ltd.

20






Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(© Protein (molecules) too large (1)
to {be filtered/ pass through capillary wall/ fit through holes/ > >
fit through semi-permeable membranes} (1)
Total mark for question 7 5 4 0 9 0 1

© WJEC CBAC Ltd.
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7.

Image 7.1 shows the structure of a nephron.

Image 7.1

(a) Use a labelled line to show the position of structure X (shown in Image 7.1) in the

section through the kidney in Image 7.2.

Image 7.2

1
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7a. 1

(1]
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Sticky Note

Arrow correctly pointing to cortex. 
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(b) The filtrate found at X in Image 7.1 differs from the fiitrate found at Y in Image 7.1.
Describe and explain the composition of the filtrate at X and Y, identifying structures X
and Y in your answer.

(No reference to ADH is required) [6 QER]
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(c) Protein is found in the blood in the capillary knot but is not found in the filtrate at X.
Explain this observation. [2]
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7b: 2
7c:. 0



Sticky Note

2 points from the indicative content places this account into bottom band; 1-2 marks. Few errors in spelling, punctuation and grammar - no capital letter for Bowman's enable this candidate to gain 2 marks. 



Sticky Note

No credit awarded. The candidate has not recognised that protein molecules are too large to be filtered so they will not pass from the capillary knot into the Bowman's capsule. 
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7. Image 7.1 shows the structure of a nephron.

Image 71
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(a) Use a labelled line to show the position of structure X {(shown in Image 7.1) in the
section through the kidney in Image 7.2.

Image 7.2
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Sticky Note

Arrow correctly pointing to cortex. 
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(b) The filtrate found at X in Image 7.1 differs from the filtrate found at Y in Image 7.1.
Describe and explain the composition of the filtrate at X and Y, identifying structures X
and Y in your answer.

(No reference to ADH is required) [6 QER]
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(c) Protein is found in the blood in the capullalry knot but is not found in the filtrate at X.
Explain this observation. [2]
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7b: 6
7c: 2



Sticky Note

7 points from the indicative content places this account into top band; 5-6 marks. Good spelling, punctuation and grammar enable this candidate to gain 6 marks. 



Sticky Note

No reference to all glucose being reabsorbed. 



Sticky Note

As the candidate has stated that the holes are too small to let protein out they understand that the protein is too large to fit through the holes, so 2 marks awarded.



Sticky Note

As the candidate stated there is no glucose at Y, allow the inference that it has all been reabsorbed.
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7. Image 7.1 shows the structure of a nephron.

Image 7.1

(@) Use a labelled line to show the position of structure X (shown in Image 7.1) in the
section through the kidney in Image 7.2. 1

Image 7.2
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7a. 1



Sticky Note

Label pointing to the cortex correctly showing the position of the Bowman's capsule. 
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(b) The filtrate found at X in Image 7.1 differs from the filtrate found at Y in Image 7.1.
Describe and explain the composition of the filtrate at X and Y, identifying structures X

and Y in your answer.
(No reference to ADH is required) [6 QER]
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(c) Protein is found in the blood in the capillary knot but is not found in the filtrate at X.
Explain this observatlon
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7b: 3
7c: 2



Sticky Note

6 points from the indicative content places the answer in middle band; 3-4 marks. 
Inconsistent punctuation, some incorrect spelling and lack of capital letter for Bowman's place this account at the bottom of middle band, therefore gaining 3 marks. 



Sticky Note

Full credit awarded as the candidate has clearly stated that the size of the protein molecules will prevent them from being filtered. 
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Examiner
[
7. Image 7.1 shows the structure of a nephron. o

Image 7.1

(@) Use alabelled line to show the position of structure X (shown in Image 7.1) in the
section through the kidney in Image 7.2. 1]

Image 7.2
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Examiner
(b) The filtrate found at X in Image 7.1 differs from the filtrate found at Y in Image 7.1. only
Describe and explain the composition of the filtrate at X and Y, identifying structures X
and Y in your answer.
(No reference to ADH is required) [6 QER]
(c) Protein is found in the blood in the capillary knot but is not found in the filtrate at X.
Explain this observation. [2]
9
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8. There are many different types of cancer. One of the most common is breast cancer. In
approximately 30% of breast cancers a high level of HER2 protein is present, this is due to a
mutation in the HER2 gene. The high level of HER2 protein found on the surface of the cells
causes them to grow and divide excessively.

(a) State what is meant by the term mutation. [11

(b) (i) InWales, approximately 2800 people are diagnosed with breast cancer each
year. Calculate how many of those diagnosed would be expected to have a high
level of HER2 protein present. 2]

0% o\ 2400 = 20Q
200 % 3 =470

Number of people = ... &70 ..................

(i) Explain how the HER2 gene codes for the production of HER2 protein.

oo NERD pne. pamncan Y peoian dwe Yo \&u,
A\moea i DNA Sewdince. % 0y 5..04
S \mie W 00,0 o WA MOV 00D wou}m
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Examiner

|
(c) Since 1985, approximately 100 different monoclonal antibodies have been developed o
and some are used in the treatment of breast cancer linked to the mutated HER2 gene.
During chemotherapy a drug is attached to the monoclonal antibody to target these

cancer cells directly.

Explain how the monoclonal antibody targets these cancer cells directly. [3]

wouse, pohuees. owtikodian. aprae To. K. antiapo. The - gurfidodis
a0 Srn oo o, pogvocien au. Sren, exbadil yom P
e on Y 0t apnd o Bon el wikhn Vi tumous

Vo coeae. o hdordomm. whidn con agily, undacop. wikod, Qnee. Haw

(d) State two other uses of monoclonal antibodies. [2]
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1Examir
8. There are many different types of cancer. One of the most common is breast cancer. In o

approximately 30% of breast cancers a high level of HER2 protein is present, this is due to a
mutation in the HER2 gene. The high level of HER2 protein found on the surface of the cells
causes them to grow and divide excessively.

(a) State what is meant by the term mutation. [l

LA F0dden L Change. .. (0. AN OonsM .. Genokypr. .

(b) (i) In Wales, approximately 2900 people are diagnosed with breast cancer each
year. Calculate how many of those diagnosed would be expected to have a high
level of HER2 protein present. [2]

2A00 X030 = 70

Number of people =... 7.9 .

(i) Explain how the HER2 gene codes for the production of HER2 protein. [3]
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Examiner
(c) Since 1985, approximately 100 different monoclonal antibodies have been developed oo
and some are used in the treatment of breast cancer linked to the mutated HER2 gene.
During chemotherapy a drug is attached to the monoclonal antibody to target these
cancer cells directly. thd ARe
Explain how the monoclonal antibody targets these cancer cells directly. [3]
The._moneclonal...anhbodics. .. were... Produced. bo. .
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(d) State two other uses of monoclonal antibodies. [2]
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Examing
8. There are many different types of cancer. One of the most common is breast cancer. In "
approximately 30% of breast cancers a high level of HER2 protein is present, this is due to a
mutation in the HER2 gene. The high level of HER2 protein found on the surface of the cells
causes them to grow and divide excessively.
(@) State what is meant by the term mutation. Z [1]
R trender. Change 0.
(b) (i) InWales, approximately 2900 people are diagnosed with breast cancer each
year. Calculate how many of those diagnosed would be expected to have a high
level of HER2 protein present. [2] |
Mo x 1 =87
oo

Number of people = 370 o (-

(i) Explain how the HER2 gene codes for the productlon of HERZ2 protein.
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(c) Since 1985, approximately 100 different monoclonal antibodies have been developed
and some are used in the treatment of breast cancer linked to the mutated HERZ gene.
During chemotherapy a drug is attached to the monoclonal antibody to target these

cancer cells directly.

Explain how the monoclonal antibody targets these cancer cells directly.

TL&MHA?’f;fde bo. odbntd, bo bl H[ﬁ 2[3]
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

8 (@)

A change in {a gene/ DNA/ a chromosome/ genetic material/
base sequence/ genetic code}
Reject change in genetics

1

(b) | ()

870 = 2 marks
If incorrect award one mark for
30% of 2900

(ii)

{3 bases/ triplet/ codon} (1)

codes for one amino acid (1)

Amino acids {link/join/ or description of} together to form
HER?2 protein (1)

(©)

¢ (Monoclonal antibodies) {are specific/ complementary
shape/ match} to {HERZ2/ the} {protein/ antigen} (1)

¢ {Bind/ join} to (surface) {protein/ antigen} (1)

e drug enters cancerous cells (so it destroys the cells from
within) (1)

(d)

Any two (x1) from:

e Diagnostic tests/ example: chlamydia/HIV/ pregnancy
test/ {identify/ diagnose} {disease/ named disease} (1)

e Tissue typing (for transplants) (1)

e Monitoring (the spread of) malaria (1)

Total mark for question 8

11
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8. There are many different types of cancer. One of the most common is breast cancer. In
approximately 30% of breast cancers a high level of HER2 protein is present, this is due to a
mutation in the HER2 gene. The high level of HER2 protein found on the surface of the cells
causes them to grow and divide excessively.

(a) State whatis meant by the term mutation.

(b) (i) InWales, approximately 2800 people are diagnosed with breast cancer each
year. Calculate how many of those diagnosed would be expected to have a high
level of HER2 protein present. 2]

0% o\ 2400 = 200
200 % 3 = Y

Number of people = ... &70 ..................

(i) Explain how the HER2 gene codes for the production of HER2 protein.

oo NERD pne. pamncan Y peoian dwe Yo \&u,
Amaey, v DNA Sewdince. % o) 5..01
o ot W 00,0 o WA MOV 00D wou}m
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8a: 0
8bi: 2
8bii: 1



Sticky Note

Incorrect definition of a mutation. 



Sticky Note

Correct calculation.



Sticky Note

Correct statement regarding 3 bases/ codon for 1 mark.  However, 3 bases code for an amino acid, they do not form an amino acid so second mark point not awarded. No reference to amino acids linking together to form the HER2 protein for third mark point. 
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(c) Since 1985, approximately 100 different monoclonal antibodies have been developed
and some are used in the treatment of breast cancer linked to the mutated HER2 gene.
During chemotherapy a drug is attached to the monoclonal antibody to target these

cancer cells directly.

Explain how the monoclonal antibody targets these cancer cells directly. [3]
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only
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(d) State two other uses of monoclonal antibodies. [2]

11
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8c: 1
8d: 0



Sticky Note

1 mark awarded for reference to the specificity of the monoclonal antibody to the antigen. 
The question does not ask for a description of how monoclonal antibodies are produced. 



Sticky Note

No correct use of monoclonal antibodies stated. 
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— 1Examir
There are many different types of cancer. One of the most common is breast cancer. In o

approximately 30% of breast cancers a high level of HER2 protein is present, this is due to a
mutation in the HER2 gene. The high level of HER2 protein found on the surface of the cells
causes them to grow and divide excessively.

(a) State what is meant by the term mutation. [l

LA F0dden L Change. .. (0. AN OonisM .. Genokypr. .

(b) (i) In Wales, approximately 2900 people are diagnosed with breast cancer each
year. Calculate how many of those diagnosed would be expected to have a high
level of HER2 protein present. [2]

2A00 X030 = 70

Number of people =... 7.9 .

(i) Explain how the HER2 gene codes for the production of HER2 protein. [3]

16

@ WJEC CBAC Ld {3400UB0-1)

8a: 0
8bi: 2
8bii: 3



Sticky Note

No credit for 'genotype'.  



Sticky Note

Correct calculation gains full credit. 



Sticky Note

Full credit awarded. The candidate has clearly and concisely explained the process of protein synthesis in the context provided. 
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Examiner

I

(c) Since 1985, approximately 100 different monoclonal antibodies have been developed oy

and some are used in the treatment of breast cancer linked to the mutated HER2 gene.
During chemotherapy a drug is attached to the monoclonal antibody to target these

cancer cells directly. thd ARe
Explain how the monoclonal antibody targets these cancer cells directly. [3]
The._moneclonal...anhbodics. .. were... Produced. bo. .
Atuck . A Spe S anhigen .« When  extrch ng..Lre. .
Hsjbrulov‘nm LCeVs. _Some.. oF. .t . Frootuxcz- LEN anhbeats
h.'-qm\('(“\ébeﬂjta,z ...... QO.... LI PESPONE. . anch... 2 ok

aHocung  the canwees. ez . Grhgem . lager .

(d) State two other uses of monoclonal antibodies. 1

........... D\oﬁ‘«%uo\tspawv RO Eesk  hissee .._‘:9.(2& B e I
— 8c: 1
8d: 2

1

17 Turn over.
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Sticky Note

1 mark awarded for the specificity of the monoclonal antibody to the antigen. 
The candidate does not reference that the monoclonal antibody binds to the antigen so the drug enters the cancerous cells so only 1 mark awarded. 



Sticky Note

Two correct uses stated. 
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Examing
8. There are many different types of cancer. One of the most common is breast cancer. In "
approximately 30% of breast cancers a high level of HER2 protein is present, this is due to a
mutation in the HER2 gene. The high level of HER2 protein found on the surface of the cells
causes them to grow and divide excessively.
(@) State what is meant by the term mutation. Z [1]
i B orender. thany C. ...
(b) (i) InWales, approximately 2900 people are diagnosed with breast cancer each
year. Calculate how many of those diagnosed would be expected to have a high
level of HER2 protein present. [2] |
Mo x i =872
oo
2
Number of people = 370 o (-
(i) Explain how the HER2 gene codes for the production of HER2 protein. [3]

Tn. HNA—T Z,Dwi,(ﬁ,ﬂal"c ol b’l‘c ..... H{;‘:Kz .......
. ?émswa’e L Sor A Auno

6\&; _and h.".‘fﬂ7 ....... Z%A[A.f‘)/,noéﬂ‘ljl B2 A%

VAL

© WJEC CBAC Lte. (3400UB0-1)

8a: 1
8bi: 2
8bii: 2



Sticky Note

Correct definition of mutation. 



Sticky Note

Correct calculation. 



Sticky Note

The candidate correctly outlines how the triplet code determines the order of amino acids in a protein so they gain 2 marks. There is no reference to amino acids joining together to form HER2 protein for full credit. 





17

Examinar

I
{c) Since 1985, approximately 100 different monoclonal antibodies have been developed -
and some are used in the treatment of breast cancer linked to the mutated HERZ gene.
During chemotherapy a drug is attached to the monoclonal antibody to target these

cancer cells directly.

Explain how the monoclonal antibody targets these cancer cells directly.
The. aatlbd, ic [2de bo ki~ LL B wipz
grw}fm _______ Oace. e oner. cells. howe. It . ..
: Lars fff"ﬂ’fr’ 21 f-'l- /’f( SlpeE.. bote M[‘éﬁ)q ............
atbebd  onte 1F_aok ff’ﬂcc Hese oot bdia ey Fac
: lf‘w;o “"H“‘&Li nfe M’th {"’t 0{".&.-7. ../‘{,—;/{‘,C.... Z'L

(d) State two other uses of monoclonal antibodies.

It Cocll be. infed. f0 HN pblogens... ,
I} Lodd A'? ‘-£a:,d }“ @"(""’_‘L H7¢ ! Phene  Sulthen é‘.’ *’L'L"""'{.j 8c: 1

8d: 0

ik

& WIEC CBAC Lid {3400UB0-1; Turn aver.
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Sticky Note

1 mark awarded for recognising the monoclonal antibody binds to the surface protein. No reference to specificity OWTTE for the first mark point. The candidate states that the drug kills the cancer cell but does not explain that the drug enters the cancerous cells. 



Sticky Note

No correct uses stated. 
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Examiner
[

8. There are many different types of cancer. One of the most common is breast cancer. In o

approximately 30% of breast cancers a high level of HER2 protein is present, this is due to a

mutation in the HER2 gene. The high level of HER2 protein found on the surface of the cells
causes them to grow and divide excessively.

(@) State what is meant by the term mutation. 1]

(b) (i) InWales, approximately 2900 people are diagnosed with breast cancer each

year. Calculate how many of those diagnosed would be expected to have a high
level of HERZ2 protein present. [2]

Number of people =

(i)  Explain how the HER2 gene codes for the production of HER2 protein. [3]

16
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Examiner
|

(c) Since 1985, approximately 100 different monoclonal antibodies have been developed o

and some are used in the treatment of breast cancer linked to the mutated HER2 gene.

During chemotherapy a drug is attached to the monoclonal antibody to target these

cancer cells directly.

Explain how the monoclonal antibody targets these cancer cells directly. [3]
(d) State two other uses of monoclonal antibodies. [2]

11

17
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6. Environmental health officers estimated the number of bacteria in a milk sample from a cafe.
The limit for the total number of bacteria in a samgle of milk which is considered to be safe for
human consumption is 1.0 X 10” bacteria per cm®.

Using aseptic techniques, they diluted the sample by a factor of 10000.
They plated 1cm?® of the diluted sample onto nutrient agar.

The lid of the plate was secured with tape.

The plate was incubated at 37 °C for 2 days.

The result is shown in Image 6.1.

Image 6.1

nutrient agar

one colony

(@ (i) State the assumption that must be made when calculating the number of bacterial
cells present in the original sample. ]

Lhot. Do OdMNeer of eSS v tans

3 ONNL_ .
(i) I. Calculate the number of bacteria in 1cm?® of the original sample taken by the
environmental health officers. Write your answer in standard form. [3]

\OCOCO x \OOC = (OO

Number of bacteria =\ % \O‘b .....

Il.  Conclude whether the milk sample was safe for human consumption.
Explain your answer.

€ WJEC CBAC Lud {3400UBD-1)

Examin
only
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(b) Suggest why the plates were incubated at 37 °C. [1]

LLPecausone oKX S e temMpEetuug

e\ouvonnanex .

{c) (i) State why the lids of the agar plates were secured with tape. [1]

To unNsuxe. 0o ooctes G ool

(i) State two other precautions that should have been taken to ensure aseptic
technique. [2]

Dlace 3o 00 one can twuan o .
Thesetoce et __._(.ed\u.&x(\g e (nan@
QT @ Sla w23 Fta U

Examiner
only
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Examir
I
6. Environmental health officers estimated the number of bacteria in a milk sample from a cafe. o

The limit for the total number of bacteria in a samj)le of milk which is considered to be safe for
human consumption is 1.0 X 10° bacteria per cm®.

« Using aseptic techniques, they diluted the sample by a factor of 10000.
+ They plated 1cm?® of the diluted sample onto nutrient agar.

» The lid of the plate was secured with tape.

* The plate was incubated at 37 °C for 2 days.

* The result is shown in Image 6.1.

Image 6.1

nutrient agar

one colony

3/ [o{omilﬁ

(@) (i) State the assumption that must be made when calculating the number of bacterial
cells present in the original sample. [1]

I Do gumphe ol bt Mv e

(ii) I. Calculate the number of bacteria in 1cm?® of the original sample taken by the
environmental health officers. Write your answer in standard form. [3]

2 2|y l@,ooo = lgooe
L Bxk

L4

4

Il. Conclude whether the milk sample was safe for human consumption.
Explain your answer. [1]

Gt S s 73

4/¢ arvipf,

© WJEC CBAC Lwd (3400UBD-1)
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Examiner
(b) Suggest why the plates were incubated at 37 °C. . [ o
Becore N O e = S /j [Lﬁ AAAAAAAAAAA 0///hwfﬂ ..................
(W &r s (gpxaef%ém ............ of . . budeze..
(c) (i) State why the lids of the agar plates were secured with tape. [1]
\
D Ml B }@/4 2 R
Sel  sA D G I
(i) State two other precautions that should have been taken to ensure aseptic
technique. [2]
% ........ 0’/‘(‘-[(/ ............................. 5%1/& ......
................................................................... ez, Co Wl
Ve LS . . 2 Clinpes ... ((”3 .............
il i Corlom g don. T O—
.
|
| 9

L
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6. Environmental health officers estimated the number of bacteria in a milk sample from a cafe.
The limit for the total number of bacteria in a sam:Ple of milk which is considered to be safe for
human consumption is 1.0 X 10° bacteria per cm®.

Using aseptic techniques, they diluted the sample by a factor of 10000.
They plated 1 cm® of the diluted sample onto nutrient agar.

The lid of the plate was secured with tape.

The plate was incubated at 37 °C for 2 days.

The result is shown in Image 6.1.

Image 6.1

nutrient agar

one colony

(a) (i) State the assumption that must be made when calculating the number of bacterial
cells present in the original sample. 1]

fa ................... éﬁl&-—[d&h;éefwoafomf I
!)o\c(x'w»m ........................................................................................

(ii) I. Calculate the number of bacteria in 1¢cm?® of the original sample taken by the
environmental health officers. Write your answer in standard form. [3]

U x 0,060 = IO 0o = 1.1k (v

ol 0 prh

Number of bacteria= . <.7 [ N ...

Il.  Conclude whether the milk sample was safe for human consumption.
Explain your answer. 1]
The mill ces aob Spe o diek o5 4.

12
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(b)

Suggest why the plates were incubated at 37 °C. [1]

......... Mon 1§ ﬂ,/, m'M A 44“/’* ahA roriul ';"“”’“'.L M,

(©

..................................................................... D L T TR P R PN, 7 ST E et

-é—g-p,-r,—.-n:f,z tenpuratre s 37 C

(i) State why the lids of the agar plates were secured with tape. [1]

So._ 09 Mcrobes . frof. bhe cir
Doeld  cotturioele bhe Plates .

(i) State two other precautions that should have been taken to ensure aseptic
technique.

13
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
6 @ |0 one {cell/ bacteria} forms one colony
Accept there is no clumping/ or description of 1 1 1
@y |1 3.1x10°% = 3 marks
Award 2 marks for
310000
Award 1 mark for
31 colonies
Error in counting — 30 or 32 3 3 3 3
Award 2 marks for
3.2x10°
3 x10°
Award 1 mark
320000 or 300000
Il Correct conclusion based on answer calculated in I.
Eg. No, it was not safe as the number of bacteria was above 1 1 1
the {safe limit/ 1 x 10%}
(b) To test for the presence of human pathogens/ OWTTE 1 1 1
Ignore reference to temperature of body
© @ To prevent {contamination/ or description of} of {environment/ 1 1 1
agar plates}

© WJEC CBAC Ltd.

18






Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(ii)

Any two (x1) from:

Work {in updraft/ close to} of Bunsen burner (1)
Sterilise {nutrient agar / petri dishes} (1)

{Disinfect/ sterilise} work area (1)

Sterile {equipment/ spreader/ loop/ flame mouth of test
tube} (1)

Only open petri dish slightly (1)

Total mark for question 6

© WJEC CBAC Ltd.

19
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Examin
|
6. Environmental health officers estimated the number of bacteria in a milk sample from a cafe. o
The limit for the total number of bacteria in a samgle of milk which is considered to be safe for
human consumption is 1.0 X 10” bacteria per cm®.
» Using aseptic techniques, they diluted the sample by a factor of 10000.
« They plated 1cm?® of the diluted sample onto nutrient agar.
= The lid of the plate was secured with tape.
+ The plate was incubated at 37 °C for 2 days.
* The result is shown in Image 6.1.
Image 6.1
nutrient agar
one colony

(@ (i) State the assumption that must be made when calculating the number of bacterial
cells present in the original sample. ]

Lhot. Do OdMNeer of eSS v tans
Ol Sam O A\ nET]

S ;
(i) I. Calculate the number of bacteria in 1cm?® of the original sample taken by the
environmental health officers. Write your answer in standard form. [3]

\OCOCO x \OOC = (OO

Number of bacteria =\ % thb .....

Il.  Conclude whether the milk sample was safe for human consumption.
Explain your answer.

e

€ WJEC CBAC Lud {3400UBD-1)

6ai: 0
6aiil: 0
6aiill: 0



Sticky Note

No credit as the answer is too vague. 



Sticky Note

No marks awarded. The candidate has not recognised that it is necessary to count the number of colonies on the plate in image 6.1.



Sticky Note

No reference to the number of bacteria being above the safe limit. 
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(b) Suggest why the plates were incubated at 37 °C. [1]

LLPecausone oKX S e temMpEetuug

e\ouvonnanex .

{c) (i) State why the lids of the agar plates were secured with tape. [1]

To unNsuxe. 0o poetesia Laaruel

(i) State two other precautions that should have been taken to ensure aseptic
technique. [2]

Dliace 6. .00 . oNe. can tTTuraan ..

Thesetoce el et e CnmnQ.
QT @ Slan =3 Tta U

Examiner
only

13
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6b: 0
6ci: 1
6cii: 0



Sticky Note

No credit as the candidate has not referred to human pathogens. 



Sticky Note

'No bacteria would escape' is sufficient for the mark to be awarded. 



Sticky Note

No credit as no suitable precautions listed. 
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Examir
I
Environmental health officers estimated the number of bacteria in a milk sample from a cafe. o
The limit for the total number of bacteria in a samj)le of milk which is considered to be safe for
human consumption is 1.0 X 10° bacteria per cm®.
« Using aseptic techniques, they diluted the sample by a factor of 10000.
+ They plated 1cm?® of the diluted sample onto nutrient agar.
» The lid of the plate was secured with tape.
* The plate was incubated at 37 °C for 2 days.
* The result is shown in Image 6.1.
Image 6.1
nutrient agar
one colony
B oy g
6{0 Ni<

(@) (i) State the assumption that must be made when calculating the number of bacterial
cells present in the original sample. [1]

Gl 0\1/«66 J/M) W\ T/ sl . N

e sumple eld b ey opdud

(ii) I. Calculate the number of bacteria in 1cm?® of the original sample taken by the
environmental health officers. Write your answer in standard form. [3]

2 2|y l@,ooo = lgooe
Lo Byl

L4

Il. Conclude whether the milk sample was safe for human consumption.
Explain your answer. [1]

Gt S s 73

4/4 arvapl,

© WJEC CBAC Lwd (3400UBD-1)

0 e 7 e

6ai: 0
6aiil: 2
6aiill: 1



Sticky Note

Incorrect response. The candidate did not state the assumption that is made.  



Sticky Note

A correct answer of 310000 calculated but incorrectly converted to standard form, so two marks awarded. This answer demonstrates why it is important to show working out in a response. An incorrect answer with no working out would have been awarded 0. 



Sticky Note

Error carried forward. Final answer of 31000 in (a) (ii) I would mean that the number of bacteria in the sample is below the safe limit of 100000 per cm3. 
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(b) Suggest why the plates were incubated at 37 °C. [

f(i’wavﬁ( S TOE il il B 0///hcm ..................
o)

W’ br (fp/o/caébo of  budii-

(

(i) State why the lids of the agar plates were secured with tape. [1]

B, i f;r }@/4 1 beclZel.. Lot
Sel  sA D B sz

(i) State two other precautions that should have been taken to ensure aseptic
technique.

Examiner
only

L
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6b: 0
6ci: 1
6cii: 1



Sticky Note

Incorrect. No reference to human pathogens. 



Sticky Note

Correct description of avoiding contamination of the environment or agar plates. 



Sticky Note

1 mark awarded for recognising the need to sterilise equipment. 
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6. Environmental health officers estimated the number of bacteria in a milk sample from a cafe.
The limit for the total number of bacteria in a sam:Ple of milk which is considered to be safe for
human consumption is 1.0 X 10° bacteria per cm®.

Using aseptic techniques, they diluted the sample by a factor of 10000.
They plated 1 cm® of the diluted sample onto nutrient agar.

The lid of the plate was secured with tape.

The plate was incubated at 37 °C for 2 days.

The result is shown in Image 6.1.

Image 6.1

nutrient agar

one colony

(a) (i) State the assumption that must be made when calculating the number of bacterial
cells present in the original sample. 1]

fa ................... éﬁl&-—[d&h;éefwoafomf e o
!DO\C(M’“—»M .....................................................................................

(ii) I. Calculate the number of bacteria in 1¢cm?® of the original sample taken by the
environmental health officers. Write your answer in standard form. [3]

U x 0,060 = IO 0o = Lk,

ol 0 pror

Number of bacteria= . <.7 [ N ...
Il.  Conclude whether the milk sample was safe for human consumption.
Explain your answer. 1]
The mill ces nob Sope bo diek s 1.

12
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6ai: 1
6aiil: 3
6aiill: 1



Sticky Note

Correct response. It is clear that the candidate understands that the assumption is that one cell forms one colony. 



Sticky Note

3 marks. Correct answer in standard form. 



Sticky Note

Correct conclusion based on candidate's answer to (a) (i) I.  
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(b) Suggest why the plates were incubated at 37 °C. [1]

......... won tg Phe pilk cor dronk abd rorel bl 501,

-t—m.r,—,-g:m tenpuratre s 37 C

(c) (i) State why the lids of the agar plates were secured with tape. [1]

So. 09 Mjcrobes . frof. WE i
Wl otburocle bhe. Plekes.

(i) State two other precautions that should have been taken to ensure aseptic
technique. [2]

Necr o i £ w2fen éo-/‘ﬂe/‘ t‘o [@Ln’l."{( ble ¢, -

anj

13
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6b: 0
6ci: 1
6cii: 2



Sticky Note

No reference to human pathogens so no credit. 



Sticky Note

Correct answer stating that the lid is secured with tape to avoid contamination of the agar plates from airborne microbes. 



Sticky Note

There are 5 different marking points. Here the candidate has gained 1 mark for a description of sterilising equipment and 
1 mark for recognising the need to work {close to/ in the updraft of} a Bunsen burner. 
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Environmental health officers estimated the number of bacteria in a milk sample from a cafe.

The limit for the total number of bacteria in a samsple of milk which is considered to be safe for
human consumption is 1.0 X 10° bacteria per cm®.

Using aseptic techniques, they diluted the sample by a factor of 10000.
They plated 1 cm® of the diluted sample onto nutrient agar.

The lid of the plate was secured with tape.

The plate was incubated at 37 °C for 2 days.

The result is shown in Image 6.1.

Image 6.1

(@)

nutrient agar

one colony

(i) State the assumption that must be made when calculating the number of bacterial
cells present in the original sample. 1]

(i) . Calculate the number of bacteria in 1cm® of the original sample taken by the
environmental health officers. Write your answer in standard form. [3]

Number of bacteria = ...

II.  Conclude whether the milk sample was safe for human consumption.
Explain your answer. 1]

Examiner
only
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(b) Suggest why the plates were incubated at 37 °C. 1]

() (i) State why the lids of the agar plates were secured with tape. 1]

(i) State two other precautions that should have been taken to ensure aseptic
technique. [2]

13
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