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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1(a) 2031 0.5 0.5 1 50.8 98.6
1(c)(i) 2021 1.6 0.7 2 77.9 98.1
2(a)(i) 2036 1.3 0.9 2 63.2 98.8
2(a)(iii) 2043 1.2 0.7 2 61.5 99.2
2(b)(ii) 2041 0.8 0.8 2 38.5 99.1
3(a)(i) 2004 0.6 0.5 1 55.1 97.3
3(b)(i) 2028 1 0.9 4 23.9 98.5
3(c)(i) 2000 1 1.1 3 33.5 97.1
3(c)(iii) 1950 1.4 0.9 2 723 94.7
4(a) 2056 1.1 0.7 2 57.5 99.8
4(b)(ii) 1982 0.7 1.1 3 24.9 96.2
4(d)(i) 1988 0.9 0.8 2 46.3 96.5
5(a)(i) 2047 1.9 1.2 3 64.5 99.4
5(b)(i) 2055 1.2 0.7 2 59.8 99.8
5(b)(iii) 1958 1 0.9 2 50.2 95
5(d)(i) 1997 1.9 1.4 3 63.8 96.9
6 2030 4.4 2.3 9 48.8 98.5
8 381 9.6 4.5 20 47.9 18.5
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SECTION A
Answer all questions.

1. Melittin is a protein found in a toxin produced by bees. It consists of a chain of twenty six
(a) State the minimum number of nucleotides on the DNA strand coding for melittin. 1]

e 26x3~ 7%

(b) When a bee stings a human, it injects melittin. One model of the action of melittin
proposes that it causes more sodium ion chanpels to open in the membrane of pain
rWnes.

Explain how melittin could cause the perception of pain by the brain.
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Nervous impulses are transmitted between neurones using synapses. The structure of a

synapse is shown in Iln'a_g_e__u_

Image 1.1

synaptic cleft

X

nerve impulse receptors

presynaptic

napti
neurone postaynaptic

neurone

neurotransmitter

(i) Name the structure labelled X and the process taking place at Z. 2]

Structure X

—~

Process taking place at Z ... t

(i) ATP is required for the processes shown in Image 1.1. Explain how ATP is used
at a synapse.
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Examl

SECTION A -~
Answer all questions.

Melittin is a protein found in a toxin produced by bees. It consists of a chain of twenty six
amino acids.

(@

State the minimum number of nucleotides on the DNA strand coding for melittin.

(1
. SO,

(b)

When a bee stings a human, it injects melittin. One model of the action of melittin

proposes that it causes more sodium ion channels to open in the membrane of pain
receptor neurones.

Explain how melittin could cause the perception of pain by the brain.

T5 mole . Sodium. ion.. . channes  afen i
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(c) Nervous impulses are transmitted between neurones using synapses. The structure of a
synapse is shown in Image 1.1.

Image 1.1

synaptic cleft

X

nerve i
R’ |mpu-lse receptors

presynaptic

neurone postsynaptic

neurone

neurotransmitter

(i) Name the structure labelled X and the process takmg place at Z. 2]

Process taking place at Z ‘f fan5"1'53’6’? ———

(i) ATP is required for the processes shown in Image 1.1. Explain how ATP is used
at a synapse. [3]
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1.

@)

(b)

L

Melittin is a protein found in a toxin produced by bees. It consists of a_chain of twenty six

........... [oNe PRt OS; LFEceptor. QL roNSs. SRR W) a0 0~ S QA = & 7 el SR, SRR

SECTION A
Answer all questions.

¢

State the minimum number of nucleotides on the DNA strand coding for melittin. [

.......................... F B

- koM
When a bee stings a human, it injects melittin. One modgl of the action of melittin
proposes that it causes Wmﬂs to@@pendin the membrane of pain

receptor neurones.
Explain how melittin could cause the perception of pain by the brain. 4]
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(c) Nervous impulses are transmitted between neurones using synapses. The structure of a
synapse is shown in Image 1.1.

Image 1.1

synaptic cleft

X

nerve impulse
P! receptors

presynaptic

stsynaptic
neurone poSsynay

neurone

neurotransmitter

(i) Name the structure labelled X and the process taking place at Z. [2]
Structure X .. NE3iQ\&.. .

Process taking place at Z ... €9C QRO SIS

(i) ATP is required for the processes shown in Image 1.1. Explain how ATP is used

at a synapse. [3]
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

(@)

3x26= 78,
but may include start and or stop so allow 81 and 84

(b)

Any four (x1) from

A.

moow

Sodium ions {enter/ continue to enter} the {axon/ neurone/ cell}
(1)

Ignore ions entering membrane

Threshold is reached (1)

an action potential formed/ causing depolarisation (1)

in a sensory neurone (1)

carrying impulses to the {central nervous system/ brain} (1)

© |0

X vesicle/ {synaptic/ neurotransmitter} vesicle (1)
Z Exocytosis (1)

(ii)

Any three (x1) from

A.
B.

C.
D.
E.

{Synthesis of/ reuptake of} neurotransmitter/ owtte (1)
{Movement of/ or description of movement} vesicles/exocytosis

1)

Active transport of Calcium ions out (of knob) (1)

Synthesis of neurotransmitter receptors (1)

(Energy to) package neurotransmitters into synaptic vesicles (1)

Question 1 total

10

© WJEC CBAC Ltd.











2

SECTION A
Answer all questions.

1. Melittin is a protein found in a toxin produced by bees. It consists of a chain of twenty six
(a) State the minimum number of nucleotides on the DNA strand coding for melittin.

e 26x3%= 74

(b) When a bee stings a human, it injects melittin. One model of the action of melittin
proposes that it causes more sodium ion chanpels to open in the membrane of pain
rWnes.

(1
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Sticky Note

Candidate has sodium ions and says where they are going.



Sticky Note

They gain the threshold and depolarisation mark.



Sticky Note

The candidate has the action potential (impulse) to the brain. Full marks.





(c) Nervous impulses are transmitted between neurones using synapses. The structure of a

synapse is shown in Iln'a_g_e__u_

Image 1.1

(i

(ii)

synaptic cleft

X

nerve impulse receptors

® o
o
: e © .
pr:\-):g:\:npélc p postsynaptic
L4 neurone

neurotransmitter

Name the structure labelled X and the process taking place at Z. 2]

2
Structure X ........>* eeseseesssressensrane

—~

Process taking place atZ ... t T .o e

ATP is required for the processes shown in Image 1.1. Explain how ATP is used
at a synapse.
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Sticky Note

Production of neurotransmitter gains the mark. 



Sticky Note

Exocytosis gains the mark. No need for the description, but it's good!



Sticky Note

Uptake of neorotransmitter is good enough. 










Exami
SECTION A -~
Answer all questions.

1. Melittin is a protein found in a toxin produced by bees. It consists of a chain of twenty six
amino acids.

(@) State the minimum number of nucleotides on the DNA strand coding for melittin. [1]
o - 1

(b) When a bee stings a human, it injects melittin. One model of the action of melittin
proposes that it causes more sodium ion channels to open in the membrane of pain
receptor neurones.

Explain how melittin could cause the perception of pain by the brain. 4]
T&. mole... Scdum.  ion.. chonngs aofen  in
e penblane 0% pam  (eCePbrl  neones, role.
Sodion Ll entel e nevone.. This Cavses...
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Sticky Note

Sodium IONS would be better, but the candidate has called them sodium ion channels so gets the benefit of the doubt. They've said where they are going. Many lost the mark as they said the sodium ions enter the membrane.



Sticky Note

Electrical signal is assumed to be an impulse and it's going to the brain for a mark.





(c) Nervous impulses are transmitted between neurones using synapses. The structure of a
synapse is shown in Image 1.1.

Image 1.1

synaptic cleft

X

nerve impulse receptors

presynaptic

0S i
neurone postsynaptic

neurone

neurotransmitter

(i) Name the structure labelled X and the process taking place at Z. 2]

Structure X {9’, €. 53{}6(!’4’6 ..... 1]./65/6,6 .....

Process taking place atZ .AYGNSHSS8n e

(i) ATP is required for the processes shown in Image 1.1. Explain how ATP is used
at a synapse. [3]

AP, Proyides enelpoy  that 506@:’@ .................... |
the  velede. o3 Nauotansriders.

il dhe  Safapse & e sl
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Sticky Note

No Mark for transmission.



Sticky Note

It's almost exocytosis but there's not enough description. If they had the vesicles fusing with the membrane they would have gained a mark.










1.

@)

(b)

L

Melittin is a protein found in a toxin produced by bees. It consists of a_chain of twenty six
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SECTION A
Answer all questions.

¢

State the minimum number of nucleotides on the DNA strand coding for melittin. [

.......................... B

- koM
When a bee stings a human, it injects melittin. One modgl of the action of melittin
proposes that it causes Wmﬂs to@@pendin the membrane of pain

receptor neurones.
Explain how melittin could cause the perception of pain by the brain. 4]
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Sticky Note

The candidate has made it clear where the sodium ions are going and that they cause depolarisation.



Sticky Note

The depolarisation (impulse) is going to the brain.





(c) Nervous impulses are transmitted between neurones using synapses. The structure of a
synapse is shown in Image 1.1.

Image 1.1

synaptic cleft

X

nerve impulse
P! receptors

presynaptic

stsynaptic
neurone poSsynay

neurone

neurotransmitter

(i) Name the structure labelled X and the process taking place at Z. [2]
Structure X ... NESiC\&..... D I

Process taking place at Z ... €9C QRO SIS

(i) ATP is required for the processes shown in Image 1.1. Explain how ATP is used

at a synapse. [3]
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Sticky Note

Long description of exocytosis, then the word! But no other credit worthy marks.










SECTION A
Answer all questions.

1. Melittin is a protein found in a toxin produced by bees. It consists of a chain of twenty six
amino acids.

(@) State the minimum number of nucleotides on the DNA strand coding for melittin. 1]

(b) When a bee stings a human, it injects melittin. One model of the action of melittin

proposes that it causes more sodium ion channels to open in the membrane of pain
receptor neurones.

Explain how melittin could cause the perception of pain by the brain. [4]
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(c) Nervous impulses are transmitted between neurones using synapses. The structure of a
synapse is shown in Image 1.1.

Image 11

synaptic cleft

X

nerve impulse ° receptors
° o
. © o
° .
prr?:ypoanpetlc ° postsynaptic
u ° neurone

neurotransmitter

(i) Name the structure labelled X and the process taking place at Z. [2]
SEHUCIUrE X oo

Process taking place at Z ...

(i) ATP is required for the processes shown in Image 1.1. Explain how ATP is used
at a synapse. (3]
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4. Image 4.1 shows a kidney that has been dissected using a scalpel.

L

& WJEC CBAC Ltd

Image 4.1
(a) Complete the risk assessment below for one hazard involved in this dissection. [2]
Hazard Risk Control measure
LS OF.Scapek..... M"g.wasdf (X kihsay stuUL/
— oundd_holel Scadped
C{)/'/C(f"(:\]

(AL£00U30-1)
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Examiner

(b) ADPKD is a condition that causes small fluid-filled sacs (cysts) to form in kidney oy

tubules. This results in some kidney tubules becoming blocked. Other tubules in the
kidney have a higher rate of filtration.

(i) Using your knowledge of ultrafiltration, explain why the body responds to ADPKD
by increasing the blood pressure to above normal levels. [2]

_Ultahitvedon s Alfaben, dameor bngia pressuns.:
OMes. baphons. e, compensald. for. bloclked ttbnalen:.

(i) Explain how high blood pressure can also lead to the swelling of some tissues of
the body (oedema). [3]

exokaz\q,uo{ aut of w/wd mho ﬂs««am r“

noulor

Ad
AR
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Examin
(c) Another symptom of ADPKD is severe pain in the kidneys. A study was carried out -
to determine whether a procedure to destroy the pain receptors in the kidney would
improve the quality of life for patients suffering from ADPKD.
The study was carried out on 15 male volunteers. They rated the pain on a scale from
0 (no pain) to 10 (very severe pain) before and after the procedure.
The results are shown in Table 4.2,
Table 4.2
Patient Pair;) :ggggut:fore Pai‘r; r;?:tg;% raefter

A 6 5 =

B 8 6 -

Cc 6 6 °

D 7 5 -

E 8 6

F 7 7 0

G 7 5 -

H 8 5 -

[ 6 8 +

J 9 6 -

K 7 4 -

L 6 3 -

M 7 7 9

N 7 5 -

0 8 6 -
A student concluded from the results that the procedure did reduce the pain felt by
ADPKD patients.
Use the results in Table 4.2 to evaluate the student’s conclusion. 4]

- ebet T sxverienced. am. 08 E 0 P i ...,

-~

U okt &dof (e indiidond il

........ #A«muz‘ S e

14
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(d) ADPKD is an inherited condition caused by an autosomal dominant allele.

(i) Describe what is meant by the term autosomal dominant allele. 2] ‘

Nt & Sex linlekl  buk can be mon d by 4

(i) The frequency of the allele for ADPKD has remained constant and low in the
UK population. The Hardy-Weinberg equation can be used to estimate the
allele frequency. However, the use of this equation depends on a number of
assumptions being made.
State two of these assumptions. [2]

o No rmedzGn  fion. aciinsdl g A_meducﬁvn_._ s
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4.

Image 4.1 shows a kidney that has been dissected using a scalpel.

Image 4.1

(@) Complete the risk assessment below for one hazard involved in this dissection.

[2]

Hazard

Risk

Control measure

12

© WIJEC CBAC Lid

(A400U30-1)

Examine
only






13 I

Examiner

I

(b) ADPKD is a condition that causes small fluid-filled sacs (cysts) to form in kidney "
tubules. This results in some kidney tubules becoming blocked. Other tubules in the
kidney have a higher rate of filtration.

(i) Using your knowledge of ultrafiltration, explain why the body responds to ADPKD
by increasing the blood pressure to above normal levels. [2]

F)-bdwes are.. b\acked,swm@mnmbaénm

e e e bubule .. Blocd presure. horeaddd &0 .
ek obe tbule b b s b rake. gfinabnaand

........ waymmmemMu hfoad
MMQM%&MWTSb compc a(édbt "

e .

(i) Explain how high blood pressure can also lead to the swelling of some tissues of
the body (oedema). [3]

A400L301

mgﬂ“. 2
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vonshe end. o da V\och  presswe. meoss
fe otwobie puk due tr e \Oo WAk

. "QA Sow
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() Another symptom of ADPKD is severe pain in the kidneys. A study was carried out
to determine whether a procedure to destroy the pain receptors in the kidney would
improve the quality of life for patients suffering from ADPKD.

The study was carried out on 15 male volunteers. They rated the pain on a scale from
0 (no pain) to 10 (very severe pain) before and after the procedure.

The results are shown in Table 4.2.

Table 4.2
i Pain rating before | Pain rating after Pam gmm
Patient procedure procedure
e ';\%Z% A 6 5 ~
B 8 6 ot
¥ = e 6 6 -
- WL D 7 5 -
S 8 6 <
F 7 7 —
G 7 5 i
&w;o& AT = = —
‘?&Tw : : - z
\ J 9 6 v
(o) \Yva K 7 4 v
wiog® ¢ L/ 6 3 =
N\ Qe '“Q" L 14 P
m 7 5
[6) 8 6 C

B howe andheotonrous So Bresiudendt E MR g

m\R‘student concluded from the results that the procedure did reduce the pain felt by o
ADPKD patients. be incorrect o

Use the results in Table 4.2 to evaluate the student’s conclusion. (ondlude D\W 4]

~ desondonk (oA be. comeck o, e ooty N[5
e vdunkeors regarked. .. \esg. PO . e b
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(d) ADPKD is an inherited condition caused by an autosomal dominant allele.

‘ (i) Describe what is meant by the term autosomal dominant allele. [2]

 fokana  Sex cvoneseme. and\ domwact wds allele

(i) The frequency of the allele for ADPKD has remained constant and low in the
UK population. The Hardy-Weinberg equation can be used to estimate the
allele frequency. However, the use of this equation depends on a number of
assumptions being made.
State two of these assumptions. [2]
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4.

Image 4.1

Image 4.1 shows a kidney that has been dissected using a scalpel.

(@) Complete the risk assessment below for one hazard involved in this dissection.

(2]

Hazard

Risk

Control measure
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o Examiner
(b) ADPKD is a condition that causes small fluid-filled sacs (cysts) to form in kidney s
tubules. This results in some kidney tubules becoming blocked. Other tubules in the
kidney have a higher rate of filtration.
(i) Using your knowledge of ultrafiltration, explain why the body responds to ADPKD
by increasing the blood pressure to above normal levels. [2]

. mduess Jha. a('thvde. 780 ik Shops Ghao. .
ﬁa\po‘m“. be.&.n%. hvounsQorsecd . pwavo...flae T Rowm-.
oS copscle ., K It Ndnws Cha voliome ay
BAURNOO. OA URRG DB  YOXTL. kO s mars.

e) M
%o{ | Mom%OMxmbuhsmu«&%&oug\vaﬂ
80..¢..con valana. M .mow.\.h....hoﬁhuummm.ncg;.., sl
ransporied o fa PCT .
(i) Explain how high blood pressure can also lead to the swelling of some tissues of
the body (oedema). (3]
mghbm&be/\essum . inenease iy cravahe..........
g fhan OSVOTAC pras o ;
pASSUR Aorcing . waker . andd - odher small
Subsronus out Cinko Jhe Wmph tswe . Bot ”

(AP d,m.osm)\ic,...pAst.uM..._.ts....aﬂ((,...“% Y Vonols
enck betause ﬂuk«ghmmdpmssm/sowmu\s

not ransporsed  back iike M. ¥am arkies. ond
MR W fle fissue -
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14
(c) Another symptom of ADPKD is severe pain in the kidneys. A study was carried out
to determine whether a procedure to destroy the pain receptors in the kidney would
improve the quality of life for patients suffering from ADPKD.
The study was carried out on 15 male volunteers. They rated the pain on a scale from
0 (no pain) to 10 (very severe pain) before and after the procedure.
The results are shown in Table 4.2.
Table 4.2
; Pain rating before | Pain rating after
Patient procedure procedure
A 6 5
B 8 6
C 6 6
D 7 5
E 8 6
F 7 7
G 7 5
H 8 5
I 6 8
J 9 6
K 7 4
L 6 3
M 7 7
N 7 5
(®) 8 6
A student concluded from the results that the procedure did reduce the pain felt by
ADPKD patients.
Use the results in Table 4.2 to evaluate the student’s conclusnon [4]

The m%ﬁ ..... D pustients ol s M izdluchon..
m.paun..

St Q... My cron N /ax/z and havtize s
Mot //wwmd RIs0 Shure @ tould fe ofer. ..
MaSOLS . YL e tharige 7. paie, J0r exampi..
Dlacypo._eppect. i Ao He. e,r,oer/mt...mf ..........................
U becaise /6 1. a.small Ssampasize and if

Very.vaue
M Ao adL ety and. fhane 15100 Dockgomd ingormation m/
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= [Examiner
(d) ADPKD is an inherited condition caused by an autosomal dominant allele. o
(i) Describe what is meant by the term autosomal dominant allele. [2]
vagnd, B otas ey ~ Unomosonaes.
B\N::.k Gl puere JEX voMosSemas . Denincurt
oMl Mmeans 17 it1s pmsw Pren it s exprassed.
(i) The frequency of the allele for ADPKD has remained constant and low in the
UK population. The Hardy-Weinberg equation can be used to estimate the
allele frequency. However, the use of this equation depends on a number of
assumptions being made.
State two of these assumptlons [2] |
............ There. G o mutarons
ho 4emm¢}thm wd.
” tmrm‘aj rahon
15
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(@)

Hazard Risk Control measure

{Instruments/ Cut hand when
scalpel} are dissecting
sharp

Care when cutting/ Cut away/
down onto tile/hard surface

Risk of
infection from

Disinfect bench/ any
equipment used Cover cuts/

Bacteria are a
biohazard

handling Wear gloves/ wash hands

1 mark for hazard
1 mark for risk and associated control measure

(b) | ()

(High blood pressure) increases (ultra)filtration rate/ more filtration/ or
description of (1)

{Higher rates/ more filtered} in {unaffected/ other} tubules {are needed
to maintain normal rate/ to compensate/owtte}/ higher rates needed to
compensate for blocked tubules (1)

(ii)

High blood pressure {increases pressure/ causes high pressure} (at
arterial end) capillary/ hydrostatic pressure is greater than osmotic
pressure (1)

So more (tissue) fluid formed than can be reabsorbed/ so excess fluid
cannot be reabsorbed/ owtte (1)

Fluid accumulates in tissues/ tissues retain more fluid (1)

© WJEC CBAC Ltd.






Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(c) Any four (x1) from
For:
{Most/ 11} of the {pain scores /average pain} decreased after the
procedure (1)
Against:
Some of the scores did not decrease/ some stayed the same/ 1
increased (1) 4 4 4
The sample size is too small (1)
No statistical test has been carried out (1)
Pain scale is subjective (1)
Only carried out on men (1)
No information on other medicines taken (1)
() | (@) a chromosome that is not a sex chromosome/ not sex linked (1)
Only 1 copy of the allele needed to inherit disease/ always expressed
{when present/ in the phenotype} (1) 2 2
(not just “dominant”)
(i) Any two (x1) from
e There are no mutations/ no new alleles are created. (1)
e There is no immigration /emigration/ no new alleles are
introduced/ lost. (1)
e There is no selection/ no alleles are favoured or eliminated. (1) 2 2
e Mating is random/ alleles are mixed randomly. (1)
o The population is {large/ over 100} /no genetic bottlenecks. (1)
¢ No genetic drift (1)
Question 4 total 6 3 6 15 0 6

© WJEC CBAC Ltd.
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4. Image 4.1 shows a kidney that has been dissected using a scalpel.

L

& WJEC CBAC Ltd

Image 4.1
(a) Complete the risk assessment below for one hazard involved in this dissection. [2]
Hazard Risk “ontrol measure
LUS OF.Scapek..........C : M"g YA SEAE. (X kihsay stuUL/
oundd_holel Scadped
L reL f'fx'\'

(AL£00U30-1)

Examin
only

4a: 0



Sticky Note

The hazard need to be that the scalpel is sharp



Sticky Note

It is better that the risk involves an action e.g. cut yourself when using the scalpel



Sticky Note

Marks will not be awarded for just saying "do things correctly". You need to say what the correct method is.
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Examiner

(b) ADPKD is a condition that causes small fluid-filled sacs (cysts) to form in kidney oy

tubules. This results in some kidney tubules becoming blocked. Other tubules in the
kidney have a higher rate of filtration.

(i) Using your knowledge of ultrafiltration, explain why the body responds to ADPKD
by increasing the blood pressure to above normal levels. [2]

_Ultahitvedon s Alfaben, dameor bigia pressuns.:
oMles teplvons. Le. cormpensald. for. toclked tubniden:.

(i) Explain how high blood pressure can also lead to the swelling of some tissues of
the body (oedema). [3]

1. exthangeod aut of wessed uabo. HSFURA dire = .

noulor

4bi: 1
4bii: 2

Ad
AR

13
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Sticky Note

It's not diffusion rate. It is filtration rate. The candidate has written about filtration in the first sentence and then negated the mark.



Sticky Note

Error carried forward. They have the idea of the unblocked tubules compensating for the blocked ones. 



Sticky Note

Benefit of doubt. The high hydrostatic pressure in the capillary would be better.



Sticky Note

Same as fluid accumulates in tissues.
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Examin
(c) Another symptom of ADPKD is severe pain in the kidneys. A study was carried out -
to determine whether a procedure to destroy the pain receptors in the kidney would
improve the quality of life for patients suffering from ADPKD.
The study was carried out on 15 male volunteers. They rated the pain on a scale from
0 (no pain) to 10 (very severe pain) before and after the procedure.
The results are shown in Table 4.2,
Table 4.2
Patient Pair;) :ggggut:fore Pai‘r; r;?:tg;% raefter

A 6 5 =

B 8 6 -

Cc 6 6 °

D 7 5 -

E 8 6

F 7 7 0

G 7 5 -

H 8 5 -

[ 6 8 +

J 9 6 -

K 7 4 -

L 6 3 -

M 7 7 9

N 7 5 -

0 8 6 -
A student concluded from the results that the procedure did reduce the pain felt by
ADPKD patients.
Use the results in Table 4.2 to evaluate the student’s conclusion. 4]

o fubet T Maerienced. am. [0 0 Paun. bk ......

-~

U Coulot be duwe fo indivicnd . b

14
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4c:



Sticky Note

For evaluation the candidate has given a point for and a point against the conclusion. But that is not enough for 4 marks.
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only

(d) ADPKD is an inherited condition caused by an autosomal dominant allele.

(i) Describe what is meant by the term autosomal dominant allele. 2] ‘

- nc.f-aax/m(i—@]mfcm b2 mon Kl by A

(i) The frequency of the allele for ADPKD has remained constant and low in the
UK population. The Hardy-Weinberg equation can be used to estimate the
allele frequency. However, the use of this equation depends on a number of
assumptions being made.
State two of these dbsumptions. [2]

o No rmedzGn  fion. aciinsdl g A_meducﬁvn_._ s

15
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Examiner

AdQ0uam

4di: 2
4dii: 1



Sticky Note

Both mark points correct - 2 marks awarded



Sticky Note

1 mark awarded for no mutation has occurred
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4.

Image 4.1 shows a kidney that has been dissected using a scalpel.

Image 4.1

(@) Complete the risk assessment below for one hazard involved in this dissection.

[2]

Hazard

Risk

Control measure

12

© WIJEC CBAC Lid

(A400U30-1)

Examine
only

4a: 1



Sticky Note

Needs the hazard associated with the scalpel.



Sticky Note

Wearing gloves is not the best control measure for using sharp instruments; they can easily be cut through. 
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(b) ADPKD is a condition that causes small fluid-filled sacs (cysts) to form in kidney
tubules. This results in some kidney tubules becoming blocked. Other tubules in the
kidney have a higher rate of filtration.

(i) Using your knowledge of ultrafiltration, explain why the body responds to ADPKD
by increasing the blood pressure to above normal levels. [2]

F)-bdwes are.. b\acked,swm@mnmbaénm

e e e bubule .. Blocd presure. horeaddd &0 .

ek obe tbule b b s ke rake. gfinabnaand
........ ker thove. Moed and. e ot gty ashogh Klead

s M%%M%&WWTSG compcs alédbt il

e .

(i) Explain how high blood pressure can also lead to the swelling of some tissues of
the body (oedema). [3]

mgﬂ“. 2

" M d:;;\
. L o g e arkende endWo tRALS.........
............... s couses oo Ivsywer (0 sweth . Albee

vonse end. o wda V\ocd  bresswe. meos
fe otwobie puk due tr e \Oo WAk

\ o Lo
Mo e vawde 1S mwwx\%%)ok ,ia;,rwbe‘*“

yrom e 'mw:é w82 esmwe  Jwadd ool

G resupkS I Swetlkng -
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3 4bi: 2
4bii: 3



Sticky Note

Excellent answer. The candidate has the idea of higher blood pressure increasing filtration rates to compensate for the blocked tubules.



Sticky Note

All of the marking points present to explain the swollen tissues.
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(c) Another symptom of ADPKD is severe pain in the kidneys. A study was carried out
to determine whether a procedure to destroy the pain receptors in the kidney would
improve the quality of life for patients suffering from ADPKD.

The study was carried out on 15 male volunteers. They rated the pain on a scale from
0 (no pain) to 10 (very severe pain) before and after the procedure.

The results are shown in Table 4.2.

Table 4.2

i Pain rating before | Pain rating after Pam gmm
Patient procedure procedure

i
X =te
~ = P

/

&w;o&

(\

S

o e

wiog®
SR\t g

ey

A

e

o|z|zlr|x|« /| Tlo|n|m|o|o|o|>

NINOIN|O|O|®|NN (N |o|D

\\l\\\‘\\l\\‘\\

8

,&3\2&“’)‘0 focehs ojfeck T howe andhest o ruts o Yresdend E MO gy
Q

W
m\R‘student concluded from the results that the procedure did reduce the pain felt by o
ADPKD patients. be incorrect o

Use the results in Table 4.2 to evaluate the student’s conclusion. (ondlude “‘““.’*[41
— Aesodonk oA becomeck. s bewagoin IS
e vdonkeors . vepavked. e om . Hoverer e
ook Aeonce. h WW%\gilW‘yM

 veaae. BT o guadiatve 2 holpgs e Sudent aadd be
.............. WO Yo cndude. hat wih - o ewdovec.
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only
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Sticky Note

There is no explanation of the placebo effect and if it was present all of the cases should decrease in pain scores.



Sticky Note

A mark for the agreement with the student.



Sticky Note

A mark for the "against" argument



Sticky Note

Close to a mark. explain why it is qualitative.
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(d) ADPKD is an inherited condition caused by an autosomal dominant allele.

‘ (i) Describe what is meant by the term autosomal dominant allele. [2]

pokona . Sex oviomeseme. andh domwact wds-adlele

(i) The frequency of the allele for ADPKD has remained constant and low in the
UK population. The Hardy-Weinberg equation can be used to estimate the
allele frequency. However, the use of this eqiation depends on a number of
assumptions being made.
State two of these assumptions. [2]

Examiner

only

15

15
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4di: 2
4dii: 2



Sticky Note

Correct two marks awarded



Sticky Note

Correct two marks awarded
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4.

Image 4.1

Image 4.1 shows a kidney that has been dissected using a scalpel.

(@) Complete the risk assessment below for one hazard involved in this dissection.

(2]

Hazard

Risk

Control measure

............. Scaé/}&{ o

mé ZDW’)"%/ or.q.

yW..

MW F1OM...

Examin
only
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4a: 1



Sticky Note

The scalpel must be sharp.



Sticky Note

Hopefully the student won't be cutting other students!
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Examiner

(b) ADPKD is a condition that causes small fluid-filled sacs (cysts) to form in kidney s

tubules. This results in some kidney tubules becoming blocked. Other tubules in the
kidney have a higher rate of filtration.

(i) Using your knowledge of ultrafiltration, explain why the body responds to ADPKD
by increasing the blood pressure to above normal levels. [2]

£ mduees ma.thode, 8o .it.8hops. Mo
ﬁa\po‘m“. be.&.n%. hvounsQorsecd . pwavo...flae T Rowm-.
NS copsote ., Kt NMAnws O volome ay .
XU oN. Op UG, (OO S KOXIC. 4O mars.
do Momﬁ\r\uoﬁ\/\umbuﬁsmu«&g&%ag\vpmﬂu

30..iv..con balana.. Ma. .mmw;&a.v\....,,oﬁ,uu%fne.t.ncg;.. sl
ransporied o fa PCT .

(i) Explain how high blood pressure can also lead to the swelling of some tissues of

the body (oedema). (3]
I/ughbkmgwe \SSUAL. //Lcneasel/c,y cduasirahe. . :
: osrvo(\c v i
onissudt Y ording  widier andl ” ofher small ot

Svbstanws Cut Cinfo fhe lympi tiswe  Bot.
e uscldoskose. pressune s SHIL higit G Hne vienods. |
ek betause ﬂuk«ghmmdpmssm/sowmu\s

not ransporsed  back ko M. ¥ arries. ond
MR W fle fissue -
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Sticky Note

The candidate just about gains a benefit of doubt mark for the compensation of blocked tubules mark. Just!



Sticky Note

The examiner has ignored lymph tissue and assumed tissue fluid here for the first mark



Sticky Note

The candidate gains the third mark for the tissues retaining the fluid. They almost gain the second mark, but they haven't explained that more fluid is being formed than can be reabsorbed
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(c) Another symptom of ADPKD is severe pain in the kidneys. A study was carried out
to determine whether a procedure to destroy the pain receptors in the kidney would
improve the quality of life for patients suffering from ADPKD.
The study was carried out on 15 male volunteers. They rated the pain on a scale from
0 (no pain) to 10 (very severe pain) before and after the procedure.
The results are shown in Table 4.2.
Table 4.2
; Pain rating before | Pain rating after
Patient procedure procedure
A 6 5
B 8 6
C 6 6
D 7 5
E 8 6
F 7 7
G 7 5
H 8 5
I 6 8
J 9 6
K 7 4
L 6 3
M 7 7
N 7 5
(®) 8 6
A student concluded from the results that the procedure did reduce the pain felt by
ADPKD patients.
Use the results in Table 4.2 to evaluate the student’s conclusion. , [4]

ﬂumm%y ..... D fUsenss. . d&dﬁﬂ?ﬂigmérm
m.peun. vt W apez 8t wore palents Wao. . .
Sl 10 My chhon iR pusl and haetite dfuss..
Mot inercased - RIsO Shane @ tould fe ofbun.
M5 JOh Dhe thanige A Do, JOI Exempi...
JLyo..epech...apth o He...expetimt SAL-... ...
d becwvse i 15 4 smal_Sampasize and Gy

Examint
only

very. vak q
Mu.u‘[./M@d.wxd..../er..zfs.M.'.M/ﬂmc(m;mmﬂmzdmz‘..
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4c: 4



Sticky Note

This candidate has gained the 2 easy marks referring to the data but has then extended their answer to write about problems with the methodology. There's no explanation of placebo, but the small sample size and gender bias are worthy of marks. A good answer.
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(d) ADPKD is an inherited condition caused by an autosomal dominant allele.

(i) Describe what is meant by the term autosomal dominant allele. [2]

vagy\d g AN AT Sz 2 etk MamoMGSOMns
B\Am.k Ouxu_od;eic EX. VoM oSems .. TDeoonincurt

aMale Means 17 it pMSMd“ Mren it is expaessed .

(i) The frequency of the allele for ADPKD has remained constant and low in the
UK population. The Hardy-Weinberg equation can be used to estimate the
allele frequency. However, the use of this equation depends on a number of
assumptions being made. 1
State two of these assumptlons [2] |

............ There. B o, mutabons.
no 4emm¢}qmbm and
" tmrm‘a}ra-h'on 1

[Examiner

only

A400U501

15
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4di: 2
4dii: 2



Sticky Note

Correct two marks awarded



Sticky Note

Correct two marks awarded
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4. Image 4.1 shows a kidney that has been dissected using a scalpel.

Image 4.1
(@) Complete the risk assessment below for one hazard involved in this dissection. [2]
Hazard Risk Control measure

12
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(b) ADPKD is a condition that causes small fluid-filled sacs (cysts) to form in kidney
tubules. This results in some kidney tubules becoming blocked. Other tubules in the
kidney have a higher rate of filtration.

(i) Using your knowledge of ultrafiltration, explain why the body responds to ADPKD
by increasing the blood pressure to above normal levels. [2]

(i)  Explain how high blood pressure can also lead to the swelling of some tissues of
the body (oedema). [3]

13
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(¢) Another symptom of ADPKD is severe pain in the kidneys. A study was carried out
to determine whether a procedure to destroy the pain receptors in the kidney would
improve the quality of life for patients suffering from ADPKD.

The study was carried out on 15 male volunteers. They rated the pain on a scale from
0 (no pain) to 10 (very severe pain) before and after the procedure.

The results are shown in Table 4.2.

Table 4.2
Pationt | etre | procedire

A 6 5

B 8 6

C 6 6

D 7 5

E 8 6

F 7 7

G 7 5

H 8 5

| 6 8

J 9 6

K 7 4

L 6 3

M 7 7

N 7 5

0 8 6

A student concluded from the results that the procedure did reduce the pain felt by
ADPKD patients.

Use the results in Table 4.2 to evaluate the student’s conclusion. [4]

14
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(d) ADPKD is an inherited condition caused by an autosomal dominant allele.

(i) Describe what is meant by the term autosomal dominant allele. 2]

(i)  The frequency of the allele for ADPKD has remained constant and low in the
UK population. The Hardy-Weinberg equation can be used to estimate the
allele frequency. However, the use of this equation depends on a number of
assumptions being made.
State two of these assumptions. 2]

Examiner
only

A400U301

15

15

15

© WJEC CBAC Ltd. (A400U30-1) Turn over.










21

6. Image 6.1 is a photomicrograph of human tissue. Two different types of blood vessel, labelled
X and Y, are shown. Sometimes high blood pressure can lead to an aneurysm in a blood
vessel. A diagrammatic cross-section of the wall of a vessel with an aheurysm is shown in
Image 6.2.

Image 6.1_ V2. - 4 80 Image6.2

L inflammation

Abdominal
Aortic
Aneurysm

Tunica ; Tunica
inima ~ TUnic@  externa
media S
Identify the-two types of blood vessel, labelted X-and Y, shown in Image 6.1, giving reasons
_for your-answer.
Describe and explain how the structure of vessels X and Y is related to their function.

Describe what has happened to the wall of the vessel in Image 6.2 and suggest possible
problems associated with an aneurysm. ' [9 QER]

oRed ol oxois o e and bhwod
NS YA e kend s TR SO A .
LG ANRSIRL X et oo o A DIRASR giang
e AN oAb NRACE X N0l HCKRC s
.............. PO eV bttt AN T AN AL prelSUrg. ...
Y NG G G0 U AT TanSpuring blood 4
e YRBPTR F RO X ot S AR gl
000 prod el e AUt FO senAMRT 0N -
o S0 Y wsxe N CACTA Lo 2wty A

e e, VeSO g Solood presnss |
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6. Image 6.1 is a photomicrograph of human tissue. Two different types of blood vessel, labelled
X and Y, are shown. Sometimes high blood pressure can lead to an aneurysm in a blood
vessel. A diagrammatic cross-section of the wall of a vessel with an aneurysm is shown in
Image 6.2.

Image 6.2

- inflammation

Abdominal
Aortic
Aneurysm

y ‘/
il \§

y
W)
intima Ui externa

Identify the two types of blood vessel, labelled X and Y, shown in Image 6.1, giving reasons
for your answer.

Describe and explain how the structure of vessels X and Y is related to their function.
Describe what has happened to the wall of the vessel in Image 6.2 and suggest possible
problems associated with an aneurysm, [9 QER]

o5 4% has e Sealrer /moarre wa . lonen asd. o kar wea iz
X 55 Neim. ad it heS oamades ./blmnp...\.u.\‘.n cench Fhiamar......
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6. Image 6.1 is a photomicrograph of human tissue. Two different types of blood vessel, labelled txg:;;ner
X and Y, are shown. Sometimes high blood pressure can lead to an aneurysm in a blood
vessel. A diagrammatic cross-section of the wall of a vessel with an aneurysm is shown in
Image 6.2.

Image 6.2

Image 6.1

L-inflammation

Abdominal
Aortic
Aneurysm

Tunica Tunica Tunica
intima externa
media

A400UI0Y

21

Identify the two types of blood vessel, labelled X and Y, shown in Image 6.1, giving reasons
for your answer.

Describe and explain how the structure of vessels X and Y is related to their function.

Describe what has happened to the wall of the vessel in Image 6.2 and suggest possible
problems associated with an aneurysm. [9 QER]
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

X Artery:

Thicker {wall/ muscle layer}

To {withstand/ maintain} high pressure (due to ventricular contraction)
Thicker elastic tissue

Evens out flow/ recoils when lower pressure

Muscle layer contracts to give smaller lumen diameter

Alters blood supply to different organs

Y Vein:

Thinner {wall/ muscle layer}

Allows skeletal muscle to increase pressure in lumen
{large/ wide} lumen to reduce resistance to flow
Backflow of blood prevented

By the presence of valves

Aneurysm:

Wall stretched/ bulging/ or description of

Outer layer not broken

{Smooth muscle/ wall} “torn”/ damaged/ inflammation of tunica media
May break (and bleed out)/ owtte

Less {blood/ oxygen} to destination.

Blood pools

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AQO3

Total

Maths

Prac

7-9 marks

Indicative content of this level is...detailed description of all three
areas of indicative content

The candidate constructs an articulate, integrated account, correctly
linking relevant points, such as those in the indicative content, which
shows sequential reasoning. The answer fully addresses the question
with no irrelevant inclusions or significant omissions. The candidate
uses scientific conventions and vocabulary appropriately and
accurately.

4-6 marks

Indicative content of this level is...description of at least two areas of
indicative content or less detail of three

The candidate constructs an account correctly linking some relevant
points, such as those in the indicative content, showing some
reasoning. The answer addresses the question with some omissions.
The candidate usually uses scientific conventions and vocabulary
appropriately and accurately.

1-3 marks

Indicative content of this level is... description of at least one area of
indicative content

The candidate makes some relevant points, such as those in the
indicative content, showing limited reasoning. The answer addresses
the question with significant omissions. The candidate has limited use
of scientific conventions and vocabulary.

0 marks
The candidate does not make any attempt or give a relevant answer
worthy of credit.

Question 6 total

© WJEC CBAC Ltd.
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6. Image 6.1 is a photomicrograph of human tissue. Two different types of blood vessel, labelled
X and Y, are shown. Sometimes high blood pressure can lead to an aneurysm in a blood
vessel. A diagrammatic cross-section of the wall of a vessel with an aheurysm is shown in
Image 6.2.

Image 6.1_ V2. - 4 80 Image6.2

L inflammation

Abdominal
Aortic
Aneurysm

Tunica ; Tunica
inima ~ TUnic@  externa
media S
Identify the-two types of blood vessel, labelted X-and Y, shown in Image 6.1, giving reasons
_for your-answer.
Describe and explain how the structure of vessels X and Y is related to their function.

Describe what has happened to the wall of the vessel in Image 6.2 and suggest possible
problems associated with an aneurysm. ' [9 QER]
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Sticky Note

X and Y are identified incorrectly, but a thicker wall has been given a function so error carried forward has been applied.
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Sticky Note

some description of the diagram



Sticky Note

Lower band. Some points made, but not well. 2 marks awarded. With more precision in aneurysm section, it could gain 3.
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Examiner

Image 6.1 is a photomicrograph of human tissu; Two different types of blood vessel, labelled | only

X and Y, are shown. Sometimes high blood pressure can lead to an aneurysm in a blood
vessel. A diagrammatic cross-section of the wall of a vessel with an aneurysm is shown in
Image 6.2.

Image 6.1__ Image 6.2

- inflammation

Abdominal
Aortic
Aneurysm

Tunica Tuni Tunica
intima ~ 'Unic@  oxtarna
media

Identify the two types of blood vessel, labelled X and Y, shown in Image 6.1, giving reasons
for your answer.

Describe and explain how the structure of vessels X and Y is related to their function.
Describe what has happened to the wall of the vessel in Image 6.2 and suggest possible
problems associated with an aneurysm, [9 QER]
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Sticky Note

Artery and vein identified with reasons (wall thickness).



Sticky Note

Confused structure and functions for artery).
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Sticky Note

Presence of valves with reason.



Sticky Note

Description of the wall.



Sticky Note

Possible problems identified.



Sticky Note

Artery structure and function needs more depth. Veins section is good. Aneurysm section is ok. Middle band. Some more function of the structure of artery would increase mark.
5 awarded.
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6. Image 6.1 is a photomicrograph of human tissue. Two different types of blood vessel, labelled txg:;;ner

X and Y, are shown. Sometimes high blood pressure can lead to an aneurysm in a blood
vessel. A diagrammatic cross-section of the wall of a vessel with an aneurysm is shown in
Image 6.2.

Image 6.2

Image 6.1

L-inflammation

Abdominal
Aortic
Aneurysm

Tunica Tunica Tunica
intima externa
media

A400UI0Y

21

Identify the two types of blood vessel, labelled X and Y, shown in Image 6.1, giving reasons
for your answer.

Describe and explain how the structure of vessels X and Y is related to their function.
Describe what has happened to the wall of the vessel in Image 6.2 and suggest possible

problems associated with an aneurysm. [9 QER]
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Sticky Note

X identified and reason given



Sticky Note

Y identified with reason



Sticky Note

Elastic tissue recoils to maintain high pressure.
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Sticky Note

Good description of structure (thin wall) and function (allowing skeletal muscle to massage vein).



Sticky Note

Valves prevent backflow.



Sticky Note

2 good points for arteries and 4 good points for veins.



Sticky Note

Identified site of inflammation



Sticky Note

Description of what can be seen in the diagram. Next part not correct.



Sticky Note

Description of what happens if not enough blood gets to sites of body.



Sticky Note

Doesn't add anything to the answer and is incorrect.
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Sticky Note

There are 2 points for the artery, veins section is very good and aneurysm is good. So it is top band. If there was an explanation of why the artery wall is thick it would gain 8 marks. 7 awarded.
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Image 6.1 is a photomicrograph of human tissue. Two different types of blood vessel, labelled
X and Y, are shown. Sometimes high blood pressure can lead to an aneurysm in a blood
vessel. A diagrammatic cross-section of the wall of a vessel with an aneurysm is shown in
Image 6.2.

Image 6.2 SN
L inflammation

lumen

Abdominal
Aortic
Aneurysm

%/4/;//

Tunica -
unica  externa
media

intima

Identify the two types of blood vessel, labelled X and Y, shown in Image 6.1, giving reasons
for your answer.

Describe and explain how the structure of vessels X and Y is related to their function.
Describe what has happened to the wall of the vessel in Image 6.2 and suggest possible
problems associated with an aneurysm. [9 QER]
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