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(e} Planning lh&pré&rrﬁnn:and conirol of measles using a vaccination programime means that
finaredal costs must be considared.

State two examples of these costs.

[Total: 14]

4  Fig. 4.1 Is a simplified diagram of the circulatory system ui a mammal, Some of the lymph system
13 also shown, . .
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4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)

Your
Mark

)

MIDDLE Low

Mark scheme

blood contained in (blood) vessels AW

or

blood contained in any three of

heart, arteries, veins, capillaries ;

systemic and pulmonary, systems / circulation ; A ‘systematic’
A described if circulations not named
e.g. for each complete circuit (round the body) passes through
heart twice from heart to lungs and back, then to (rest of) body and
back [2]

W = aorta / aortic arch ;

X = pulmonary vein ;

Y = right atrioventricular / tricuspid, (valve) ;

Z = left, atrium / auricle ; [4]

A rbc
A platelets
A plasma proteins / named [1]

red blood cells ;

1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to
alveolus from blood) ;

2 (diffusion / diffuses

or

(movement from) high concentration to low concentration / down a

concentration gradient ; A diffusion / pressure, gradient

3 (across) squamous epithelium / squamous cells (of alveolar wall) ;
A pavement cells

4 (and) endothelium / endothelial cells (of capillary wall) ;
A sguamous cells but must be clear that this is for capillary wall

5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb

6 steep gradient maintained by, ventilation / uptake by haemoglobin /
blood

carries oxygen away / blood arrives with carbon dioxide /

deoxygenated blood arriving low in oxygen [max 4]
(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]

transport / transporter / carrier, protein ; R pump protein

specific protein ;

glucose, binding site / AW ; | glucose binds R glucose receptor

specific binding site (in protein) = 2 marks

(glucose binding causes) conformational change ; AW, e.g. changes

shape

passive / no energy required / no ATP required ;

movement is, down the concentration gradient / from high to low

concentration ; must be in context of through the membrane protein
[max 3] [Total: 16]

EXAMINER MARK

SCHEME

COMMENTS
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(b)

<)

(d)

The type of circulatony-system shown in Fig. 4.1 is-a closed double cirgulation.

Explain what is meant by a closed double circulation, -
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State the component present in the blocd at localion P thal is not present-in the lymph at
location @ In Fig. 4.1.
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Az blood passes through the capillary netwark in the lungs, gas exchange ocours,

heart chamber £

Describe the process of gas exchange hamae;n the alveclus and 1he blood,
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Mark

4(a)

MIDDLE Low

Mark scheme

blood contained in (blood) vessels AW

or

blood contained in any three of

heart, arteries, veins, capillaries ;

systemic and pulmonary, systems / circulation ; A ‘systematic’
A described if circulations not named
e.g. for each complete circuit (round the body) passes through
heart twice from heart to lungs and back, then to (rest of) body and
back [2]

4(b)

W = aorta / aortic arch ;

X = pulmonary vein ;

Y = right atrioventricular / tricuspid, (valve) ;

Z = left, atrium / auricle ; [4]

4(c)

A rbc
A platelets
A plasma proteins / named [1]

red blood cells ;

4(d)

1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to
alveolus from blood) ;

2 (diffusion / diffuses

or

(movement from) high concentration to low concentration / down a

concentration gradient ; A diffusion / pressure, gradient

3 (across) squamous epithelium / squamous cells (of alveolar wall) ;
A pavement cells

4 (and) endothelium / endothelial cells (of capillary wall) ;
A sguamous cells but must be clear that this is for capillary wall

5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb

6 steep gradient maintained by, ventilation / uptake by haemoglobin /
blood

carries oxygen away / blood arrives with carbon dioxide /

deoxygenated blood arriving low in oxygen [max 4]

4(e)(i)

F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]

4(e)(ii)

transport / transporter / carrier, protein ; R pump protein

specific protein ;

glucose, binding site / AW ; | glucose binds R glucose receptor

specific binding site (in protein) = 2 marks

(glucose binding causes) conformational change ; AW, e.g. changes

shape

passive / no energy required / no ATP required ;

movement is, down the concentration gradient / from high to low

concentration ; must be in context of through the membrane protein
[max 3] [Total: 16]

EXAMINER MARK

SCHEME

COMMENTS




=) .ﬂ.a u.:md passns through thé small intesting, small soluble products of digestion such as
gliscose are absorbed inta the capilarias to be fransportad o the liver.

Fig. 4.2 iz a transmission alectren micrograph of intestinal epithaltal cells.

5
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direction of movement of ghucese during absorplion
Fig 4.2
) Write the name of cell structures F and G in the boxes provided on Flg. 4.2. [2]

(i) At the surface labefled S, movarnent of glucose molaculas out of the |I"ltﬂElJl‘|Bl apllhallal
call occurs by facilitated ditfusion.

Guulna tha features of facilitated diffusion of glucose molecules.
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[Total: 16]
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MIDDLE Low

Mark scheme

blood contained in (blood) vessels AW

or

blood contained in any three of

heart, arteries, veins, capillaries ;

systemic and pulmonary, systems / circulation ; A ‘systematic’
A described if circulations not named
e.g. for each complete circuit (round the body) passes through
heart twice from heart to lungs and back, then to (rest of) body and
back [2]

W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
= left, atrium / auricle ; [4]

A rbc
A platelets
A plasma proteins / named [1]

red blood cells ;

1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to
alveolus from blood) ;

2 (diffusion / diffuses

or

(movement from) high concentration to low concentration / down a

concentration gradient ; A diffusion / pressure, gradient

3 (across) squamous epithelium / squamous cells (of alveolar wall) ;
A pavement cells

4 (and) endothelium / endothelial cells (of capillary wall) ;
A sguamous cells but must be clear that this is for capillary wall

5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb

6 steep gradient maintained by, ventilation / uptake by haemoglobin /
blood

carries oxygen away / blood arrives with carbon dioxide /

deoxygenated blood arriving low in oxygen [max 4]
(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]

transport / transporter / carrier, protein ; R pump protein

specific protein ;

glucose, binding site / AW ; | glucose binds R glucose receptor

specific binding site (in protein) = 2 marks

(glucose binding causes) conformational change ; AW, e.g. changes

shape

passive / no energy required / no ATP required ;

movement is, down the concentration gradient / from high to low

concentration ; must be in context of through the membrane protein
[max 3] [Total: 16]

EXAMINER MARK

SCHEME

COMMENTS




{#) Planning the prevention and control of measles using a vaccination programme means that
financial costs must be considered.

State two examples of these costs.
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4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)

Your
Mark

)

MIDDLE Low

Mark scheme

blood contained in (blood) vessels AW

or

blood contained in any three of

heart, arteries, veins, capillaries ;

systemic and pulmonary, systems / circulation ; A ‘systematic’
A described if circulations not named
e.g. for each complete circuit (round the body) passes through
heart twice from heart to lungs and back, then to (rest of) body and
back [2]

W = aorta / aortic arch ;

X = pulmonary vein ;

Y = right atrioventricular / tricuspid, (valve) ;

Z = left, atrium / auricle ; [4]

A rbc
A platelets
A plasma proteins / named [1]

red blood cells ;

1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to
alveolus from blood) ;

2 (diffusion / diffuses

or

(movement from) high concentration to low concentration / down a

concentration gradient ; A diffusion / pressure, gradient

3 (across) squamous epithelium / squamous cells (of alveolar wall) ;
A pavement cells

4 (and) endothelium / endothelial cells (of capillary wall) ;
A sguamous cells but must be clear that this is for capillary wall

5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb

6 steep gradient maintained by, ventilation / uptake by haemoglobin /
blood

carries oxygen away / blood arrives with carbon dioxide /

deoxygenated blood arriving low in oxygen [max 4]
(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]

transport / transporter / carrier, protein ; R pump protein

specific protein ;

glucose, binding site / AW ; | glucose binds R glucose receptor

specific binding site (in protein) = 2 marks

(glucose binding causes) conformational change ; AW, e.g. changes

shape

passive / no energy required / no ATP required ;

movement is, down the concentration gradient / from high to low

concentration ; must be in context of through the membrane protein
[max 3] [Total: 16]

EXAMINER MARK

SCHEME

COMMENTS




< Spi";‘e’t } MIDDLE Low
(a) The type of cima.ll.atw'_r system shcn.-m in Fig. 4.1 is.a-closed double-circulation.
Explain what is meant by a closed douvbie cirewlalionh. ™ Your
e when dooxqquacted blood  goes *f»’c\“ 1"'“{ dothe paniy Mark Q4 Mark scheme
(a) blood contained in (blood) vessels AW
o h“ :"’"5..,,:. “"‘L Cs ygen otd H'W‘d' ﬂ'ﬂ' +“ 'ﬂ“ hw"-’ LA G 4(a) or
pe ’c e | 1F| ] blood contained in any three of
D"d‘r'“ ------- the ether ot ﬂ'gn'ihlkdﬂ ----------- heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’
-------------------- A described if circulations not named
e.g. for each complete circuit (round the body) passes through
----------------------------------- [ heart twice from heart to lungs and back, then to (rest of) body and
4(b) back [2]
(b} With reference to Fig. 4.1, nama: _ -
4 . (b) W = aorta / aortic arch ;
blood vessal W T aorto. X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
blood vesselX ... pulonoey yetn = left, atrium / auricle ; [4]
vave¥ e Aeicuspd vale . () red blood cells; A rbc
A platelets
heart chamber 2 ovcsen rtq‘\\l‘t" Abciuan, 4] 4(c) A plasma proteins / named [1]
@; State the nant Bressnt i the blood af locatiof P that s Em. in tha at (d) 1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to
location DW m—_—m _— alveolus from blood) ;
—— 2 (diffusion / diffuses
Lotyqenetd blood- or
\ . , 4(d) (movement from) high concentration to low concentration / down a
{d) As blood passes through the capillary network in the lungs, gas exchange oocurs. concentration gradient ; A diffusion / pressure, gradient
. 3 (across) squamous epithelium / squamous cells (of alveolar wall) ;
Describe the process of gas exchange batween the alveolus and the blood. A pavement cells
928 exeiand 4 (and) endothelium / endothelial cells (of capillary wall) ;
A sguamous cells but must be clear that this is for capillary wall
) 5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb
. ‘Hu ;hl'ﬂ'dr i ks 6 steep gradient maintained by, ventilation / uptake by haemoglobin /
blood
'H"’ h!f?”" -'l‘-"-[ "‘H"'l . Qf_l:'f{'?'_'!*_-_'-"- -f‘:'ﬁﬂ' r-l"hﬂ'-'t-r ﬁ-M }iﬂk cemacaplred s carries oxygen away / blood arrives with carbon dioxide /
. e o 4(e)(i) deoxygenated blood arriving low in oxygen [max 4]
s A b el of. dntor 4he B rod
wamdhe, lensy pemug: fhudegh. fha. el ... doken, fhe B0 @) | F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]
(e)(ii) transport / transporter / carrier, protein ; R pump protein
a(e)(ii) specific protein ;
glucose, binding site / AW ; | glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein
[max 3] [Total: 16]
EXAMINER MARK
COMMENTS SCHEME




< Slgg‘e’t } MIDDLE Low

() As blood passes ﬂwugh the small intesting, small soluble préducts of digestion such as
glucosa are absarbed into ﬂf_ci__pii-ﬁs to b transported to the liver.
T ™

Fig. 42 Is & tranépmission glectron micrograph of imteefinal eplthofiaj colle.. \I\{I(I):r:( Q4 Mark scheme

(a) blood contained in (blood) vessels AW

4(a) or —

blood contained in any three of

heart, arteries, veins, capillaries ;

systemic and pulmonary, systems / circulation ; A ‘systematic’
A described if circulations not named
e.g. for each complete circuit (round the body) passes through
heart twice from heart to lungs and back, then to (rest of) body and

4(b) back [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
= left, atrium / auricle ; [4]

F

G

(c) red blood cells ; A rbc
4(c) A platelets
A plasma proteins / named [1]

direction of movement of glucose during absorption (d) 1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to
- ' ‘ : alveolus from blood) ;
Fig 4.2 . 2 (diffusion / diffuses
. ™ or
() Write the name nf cell structures F and G in the bexes prcruidad on Fig. 4.2, [2] 4(d) (movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
{ii) At the surface labelled S, movement of glucose rmlw.llan out of the intestinal aplmallal 3 (across) squamous epithelium / squamous cells (of alveolar wall) ;

eall sbours by facilitated diffusion, . A pavement cells ' .
. ) . 4 (and) endothelium / endothelial cells (of capillary wall) ;
Outiirié the MAMMMEDJM]M UL A squamous cells but must be clear that this is for capillary wall
L ) ' 5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb
’ﬁl.l.u;m-t onhevrs thes 'r""}\'t'“!& ,,,,,, : ,Ffﬂ-t;'i'lﬂ E"I‘W“"E"r~ by 6 steep gradient maintained by, ventilation / uptake by haemoglobin /
blood
carries oxygen away / blood arrives with carbon dioxide /

4(e)(i) deoxygenated blood arriving low in oxygen [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
a(e)(ii) specific protein ; _

glucose, binding site / AW ; | glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein

[max 3] [Total: 16]

EXAMINER MARK
COMMENTS SCHEME




{e) Planning the prevention and control of measles using a vaccination programme means that

financial costs must ba considered.,

State wo examples of these costs.

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

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

[Tatal: 14]

4  Fig.4.1is a simplified diagram of the circulatory system of a mammal. Some of the ymph system

is also shown.
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4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)

Your
Mark

)

MIDDLE Low

Mark scheme

blood contained in (blood) vessels AW

or

blood contained in any three of

heart, arteries, veins, capillaries ;

systemic and pulmonary, systems / circulation ; A ‘systematic’
A described if circulations not named
e.g. for each complete circuit (round the body) passes through
heart twice from heart to lungs and back, then to (rest of) body and
back [2]

W = aorta / aortic arch ;

X = pulmonary vein ;

Y = right atrioventricular / tricuspid, (valve) ;

Z = left, atrium / auricle ; [4]

red blood cells ; A rbc
A platelets
A plasma proteins / named [1]

1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to
alveolus from blood) ;

2 (diffusion / diffuses

or

(movement from) high concentration to low concentration / down a

concentration gradient ; A diffusion / pressure, gradient

3 (across) squamous epithelium / squamous cells (of alveolar wall) ;
A pavement cells

4 (and) endothelium / endothelial cells (of capillary wall) ;
A sguamous cells but must be clear that this is for capillary wall

5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb

6 steep gradient maintained by, ventilation / uptake by haemoglobin /
blood

carries oxygen away / blood arrives with carbon dioxide /
deoxygenated blood arriving low in oxygen [max 4]

F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]

transport / transporter / carrier, protein ; R pump protein

specific protein ;

glucose, binding site / AW ; | glucose binds R glucose receptor

specific binding site (in protein) = 2 marks

(glucose binding causes) conformational change ; AW, e.g. changes

shape

passive / no energy required / no ATP required ;

movement is, down the concentration gradient / from high to low

concentration ; must be in context of through the membrane protein
[max 3] [Total: 16]

EXAMINER MARK
COMMENTS SCHEME




4 Slgg‘e’t } MIDDLE Low

Explain what is meant by a closed doubve clreulalion. Your
e Sl bninss. Spi.. ... Pasis. thisugh. one. hoa i, NOhh. inton ... Mark ELE L arkgschas

(a) blood contained in (blood) vessels AW

.o e, bt . goes. i, .. Dbl e, S, 0 ... - 4(a) or

blood contained in any three of

W?ﬁﬁﬁm.ﬂ ..... o 'L‘hbnﬂh.hmﬂr : et heart, arteries, veins, capillaries ;

(@) The type of circulatory systam shown in Fig, 4.1 Is a closed double eirculation.

systemic and pulmonary, systems / circulation ; A ‘systematic’
A described if circulations not named
e.g. for each complete circuit (round the body) passes through

.................. USSR - heart twice from heart to lungs and back, then to (rest of) body and

by With refer Fi 4(b) back [2]
(b) Wi ence to Fig. 4.1, name: (b) W = aorta / aortic arch ;

biood vassal W Aratn X = pulmonary vein ;

T _ Y = right atrioventricular / tricuspid, (valve) ;
bleodvessel X s, Nmm‘m‘n ........................ Z = left, atrium / auricle ; [4]
. (c) red blood cells ; A rbc
WENE Y ittt e e aeer et e s S 4(0) A platelets
heart chamber 2 lﬂfﬁﬂ#lmﬂ ............................. [4] A plasma proteins / named [l
(d) 1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to

(¢} State the componant presant in the blood at lucaﬁc_ln P that is not present in the lymph at

location @ in Fig. 4.1 alveolus from blood) ;

2 diffusion / diffuses

SOOI . ﬂd"’ﬂ" ....................................... 1] 4(d) or i i i
T mm— (movemenj( from) hlgh concentration to low concentration / down a
d) As blood passes through the capil bk i tha b excha - concentration gradient ; A diffusion / pressure, gradient
{, ) pe ¢ lary ne in e Tings, gas nge - 3 (across) squamous epithelium / squamous cells (of alveolar wall) ;
Describa the of gas exchange batwean the alveclus and the bood. A pavement cells

4 (and) endothelium / endothelial cells (of capillary wall) ;

........... The. ng?u mﬁw%ﬂﬂ%“h*@,%&an A squamous cells but must be clear that this is for capillary wall

5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb

ﬂm{MhhmtrMﬁmﬂﬂwmnEﬂﬂ a(e)(i) 6 steep gradient maintained by, ventilation / uptake by haemoglobin /

blood
carries oxygen away / blood arrives with carbon dioxide /
deoxygenated blood arriving low in oxygen [max 4]
(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]
4(e)(ii) (e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;

glucose, binding site / AW ; | glucose binds R glucose receptor

specific binding site (in protein) = 2 marks

(glucose binding causes) conformational change ; AW, e.g. changes

shape

passive / no energy required / no ATP required ;

movement is, down the concentration gradient / from high to low

concentration ; must be in context of through the membrane protein
[max 3] [Total: 16]

EXAMINER MARK
COMMENTS SCHEME




(8) As blood passes through the small intesfine, small soluble products of digestion such as
glucose are absorbed Into the capilaries 1o be ransported to the fver.

Fig. 4.2 is a transmission alectron micrograph of intestinal epithelial cells.

m
@iy

gut lurnen ——
direction of movement of glucoss during absorption

Fig4.2

Write the name of cell structures F and G in the boxes provided on Fig. 4.2

= capillary

2

At the surface laballad S, movemant of glucose molecules out of tha intestinal epitheltal

cell eccurs by facilitated diffusion.
Citling the features of facilitated diffusion of glucose melecules.
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4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)

Your
Mark

)

MIDDLE Low

Mark scheme

blood contained in (blood) vessels AW

or

blood contained in any three of

heart, arteries, veins, capillaries ;

systemic and pulmonary, systems / circulation ; A ‘systematic’
A described if circulations not named
e.g. for each complete circuit (round the body) passes through
heart twice from heart to lungs and back, then to (rest of) body and
back [2]

W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
= left, atrium / auricle ; [4]

A rbc
A platelets
A plasma proteins / named [1]

red blood cells ;

1 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to
alveolus from blood) ;

2 (diffusion / diffuses

or

(movement from) high concentration to low concentration / down a

concentration gradient ; A diffusion / pressure, gradient

3 (across) squamous epithelium / squamous cells (of alveolar wall) ;
A pavement cells

4 (and) endothelium / endothelial cells (of capillary wall) ;
A sguamous cells but must be clear that this is for capillary wall

5 oxygen, into /AW, red blood cells ; | oxygen binds to Hb

6 steep gradient maintained by, ventilation / uptake by haemoglobin /
blood

carries oxygen away / blood arrives with carbon dioxide /

deoxygenated blood arriving low in oxygen [max 4]
(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; [2]

transport / transporter / carrier, protein ; R pump protein

specific protein ;

glucose, binding site / AW ; | glucose binds R glucose receptor

specific binding site (in protein) = 2 marks

(glucose binding causes) conformational change ; AW, e.g. changes

shape

passive / no energy required / no ATP required ;

movement is, down the concentration gradient / from high to low

concentration ; must be in context of through the membrane protein
[max 3] [Total: 16]
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