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Select
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Anawer-all the questions.

1 Statements A to E are about the structufe and functioning of enzymes. Your

. (0| Mark scheme
State the correct tarm to match each of the statements A to E. Mark

(a)A A activation energy / energy of activation ; [1]
A The energy level, lowered by enzyma action, that needs o ba overcoma by reactants in onder 1(A)
for products 10 ba formed, :

erane A I BB G A s b

(a)B induced fit ; A induced fit, model / hypothesis / [1]

B The mechanism of enzyme action that relies on the active sita being partially flexible and theory / mechanism
changing shape in order o bind the substrate,

B o = 1R =Tt T o T S oo o= o = T
; . 1(B) (a)C

globular ; [11

C " The term to describe a protein, such as an enzyme, with 2 ferliary or quaternary structure
that results in an approximately spharical shape.

...... QWHJMT S —————— (a)D extracellular : [1]
D The term for enzyrmes that function outside cells, '

....... [SRYS 1 (a Va=1) [K)'= SN R PR

) 1(C) (a)E E Michaelis-Menten constant ; A Km [11
E The concentration of substrate that enables an enzyme o achleve haif the maximum rate of
reaction. . [Total: 5]

5]
[Total: 5]

1(D)

1(E)
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Anzwer all the guestons,

Statements A to E are about the structure and functioning of enzymes, -

S‘tammaouned!armtomhm_;wmaalamwg_ntuE

A

The enargy leved, lowered by enzyme action, that needs to be overcome by reactants in order
for products.to be formed: i

F"H:.in votron £ necqy;

A

The meéchanism of anzyme action that relies on the active site bahg pdrﬂa]ly fiexible and
changing shape in order {o bind the substrate.

- The term to describe a protein, such as an enzyme, with a terliary or matemar-_.r struchure

that resulis in an approximataly spherical shaps.

..................... CRBUIBL, ... rmssm s
The term for enzymes that function outside calls.
...................... X ook moStvegtest
The gmmgtr_gﬂm_ﬂ_&&ﬂmta m&t@@n & : @ half the maximum rate of
""" i5)
[Total: 5}

1(A)

1(B)

1(C)

1(D)

1(E)
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Your
Mark Q1 Mark scheme
(a)A A activation energy / energy of activation ; [1]
(a)B induced fit ; A induced fit, model / hypothesis / [1]
theory / mechanism
(a)C globular ; [1]
(a)D extracellular ; [1]
(a)E E Michaelis-Menten constant ; A Km [1]
[Total: 5]
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Answar all the questions.
1 Swtements A to E are abm.rt the structure and functicriing of cnzymas Your
Q1 Mark schem
Etatemammtemtommhmchnﬂh&stamnanls AtoE. Mark sce € —
(a)A A activation energy / energy of activation ; [1]
A The enargy level, lowared by enzyme action, that needs 1o be overcome by reactants in r:llder 1(A)
for products to be formed.
.. Codition.... L L R——— : — , ,
5 -’} _ (a)B induced fit ; A induced fit, model / hypothesis / [1]
B The mechanism of enzyme action that relies on the active site being partially flaxible and theory / mechanism
changing shape in order to bind the substrate.
nduad ... ﬁ T e e .
1(B) (a)C globular ; [11
G The term to describe & prolein, such as an enzyme, with a terfiary or guaternary siructurs

that results in an approximately spherncal shape.

..Wﬂnh. 8 O 0 R 0 B R R Rt S S e R R (a)D eXtI’aC€||U|aI' : [1]

D The tarm for enzymes that funclion cutside cefls.

. A sk ' A

1(C) (a)E E Michaelis-Menten constant ; A Km [11
E The concantration of subsirate that enables.an enzyme 1o achieve balf the maximum rate of
reaction. [Total: 5]
Th. 3 K. (et ik pein) -
(5]
[Total: 5]
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1(E)
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Marram grass, Ammophila dranaria, is an imperiant plant of sand dunes, Leaves-of marram
grass are wall adapted o reduce water loss by transpiration.

Fig. 2.1 is a phetomicrograph of a section though the leafl of marram grass.

vascular
bundla

Fig. 2.1

{a) Examples of adaptations to reduce water loss by transpiration include a thick cuticle and no
siomata on the outer surface, and stomata in pite on the inner surface.

(i) State one other adaptation, visibie in Fig. 2.1, which reduces water loss by transpiration.

SHOMS.ON.INner. ST BVES . e m
(liy Explain how this adaptation reduces water loss,

JASked. vopour.. [Eouing,. Stomaro. s apRed. by, Aoese. oolss. .

SNCNANG, A0E. . ATED. . OuESIe. . 5. SIDIICK. VRTLL DRI SRER pness

6. aater. pret ol aroient..is.. e, . A o8 5.
Ao, 86, cooef. Maupeus. o, ndke, e Ao, cubsing......

{b) State the term used to describe a plant type that has adaptations to reduce water loss by
transpiration.

(a)(i)

(a)(ii)

(b)
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Mark

)

Q2
(a)(i)

MIDDLE LOW
Mark scheme
curled / rolled, leaf ; R curly / curved / folded
or
trichomes / hairs ; A hair / hairy,-like structures R cilia /
spines / needles [1]

(a)(ii)

allow explanations for stomata in pits, thick cuticle and no
stomata on outer surface as ecf from (i)

curled leaf / trichomes / stomata in pits

ref. to (creates) still / non-moving, air ;

(in enclosed area) humid / moist ; AW, e.g. traps water
vapour / maintains

humidity

water potential gradient less steep or decreased rate of
diffusion of water vapour (out) ;

A (water) vapour pressure gradient for water potential
gradient

| decreased concentration gradient of water vapour
assume in context of between substomatal air space and
enclosed area unless stated otherwise

thick cuticle

greater layer impermeable wax / AW ; A thicker waterproof
layer

increases distance for diffusion ;

of water vapour ;

no stomata on outer surface

most water lost via (open) stomata ;

cuticular transpiration only ;

ref. to where most exposure to, light / air currents / wind ;

[max 2]
((b) xerophytic / xerophyte ; [1]
[Total: 4]
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Marram grass, Ammopfia arenaria, ks an important plant of sand dunes. Laaves of marmam
grass are wall adapied to reduce water loss by franspiration.

Fig. 2.1 is a photomicrograph of a saction though the leaf of marram grass.

vascular
bundle

Fig.2.1

(a) Ewamples of adaptations o reduce water boss by franspiration include a thick cuticle and no
stomata on the outer surface, and stomata in pits on the inner sudaca,

(I} State one other adaptation, visibla in Fig. 2.1, which reduses water loss by transpiration.
AR SOl v
e AR O N8 Srtxfaces 1O reduce woles Lo 1

(b} State the term wsed to describe a plant type that has adaptations to reduce waler loss by
franspiration.

(a)(i)

(a)(ii)

(b)
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Q2 Mark scheme
(a)(i) curled / rolled, leaf ; R curly / curved / folded
or
trichomes / hairs ; A hair / hairy,-like structures R cilia /
spines / needles [1]
(a)(ii) allow explanations for stomata in pits, thick cuticle and no
stomata on outer surface as ecf from (i)
curled leaf / trichomes / stomata in pits
ref. to (creates) still / non-moving, air ;
(in enclosed area) humid / moist ; AW, e.g. traps water
vapour / maintains
humidity
water potential gradient less steep or decreased rate of
diffusion of water vapour (out) ;
A (water) vapour pressure gradient for water potential
gradient
| decreased concentration gradient of water vapour
assume in context of between substomatal air space and
enclosed area unless stated otherwise
thick cuticle
greater layer impermeable wax / AW ; A thicker waterproof
layer
increases distance for diffusion ;
of water vapour ;
no stomata on outer surface
most water lost via (open) stomata ;
cuticular transpiration only ;
ref. to where most exposure to, light / air currents / wind ;
[max 2]
((b) xerophytic / xerophyte ; [1]
[Total: 4]
EXAMINER MARK
COMMENTS SCHEME




2 Marram grass, Ammophila arenania, is-an important plant of sand dunes, Leaves of marram -

grass are well adapted to reduce water loss by franspiration. -

Fig. 2.1 is-a photomicrograph of a section though the leaf of mafam grass.

vascular
bundle

Fig. 2.1

(a) Emnml:ca of adaptations to reduce water loss by transpiration includa a thick cu:ld‘e-&nd no
stomata on the outer surface, ard stdmatain pits on the inner surface.

{iy State one cther adaptation, visble in Fig. 2.1, which reduces waler loss by transpiration.
Nﬂl.k_(s.!ml& e eee e _— Ll
(lly Explain how this adaptation reduces water [oss.

e | . nf. ....... .o e’ cobicle. A

tmgsaxmsanh ________________________ water .. venee. it _acts

........ ke mer*ha*dﬁ ._....r:;ihnm Q.
_..—..5.'21..‘.....‘!!:: ........ QeSS Jttmgh'ﬁwﬁ.rm ............. AN
'eoounk......of . waker.. Moak Yies...oeen.....
V- ha e, L o

{bB) State the term used to describé a plant typn:r that has adaptaﬁbns 1o reduce water loss by
e trﬁhsplraﬁm

‘ﬂmm}a ..... —

(a)(i)

(a)(ii)

(b)

Select
page

Your
Mark

)

MIDDLE Low
Q2 Mark scheme
(a)(i) curled / rolled, leaf ; R curly / curved / folded
or
trichomes / hairs ; A hair / hairy,-like structures R cilia /
spines / needles [1]
(a)(ii) allow explanations for stomata in pits, thick cuticle and no
stomata on outer surface as ecf from (i)
curled leaf / trichomes / stomata in pits
ref. to (creates) still / non-moving, air ;
(in enclosed area) humid / moist ; AW, e.g. traps water
vapour / maintains
humidity
water potential gradient less steep or decreased rate of
diffusion of water vapour (out) ;
A (water) vapour pressure gradient for water potential
gradient
| decreased concentration gradient of water vapour
assume in context of between substomatal air space and
enclosed area unless stated otherwise
thick cuticle
greater layer impermeable wax / AW ; A thicker waterproof
layer
increases distance for diffusion ;
of water vapour ;
no stomata on outer surface
most water lost via (open) stomata ;
cuticular transpiration only ;
ref. to where most exposure to, light / air currents / wind ;
[max 2]
((b) xerophytic / xerophyte ; [1]
[Total: 4]
EXAMINER MARK
COMMENTS SCHEME
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Globaily, measies Is an Important disease that mainly affects childran. Many deaths from measles
eoeur in children under five years of age.

Table 3.1 shows the population of six countries In Africa in 2008 and the number of cases of
measies par 100000 peopda for the four years 2009 1o 2012,
All six coundries are classified as low-income countries.

____Table 3.1 -
; number of cases per 100000 people
country population in
200w 2009 2010 2011 2012
Central African Republic 4268000 0.26 0.05 18.31 a1z
GChad 11371000 145 o1 168 71.80 0.96
Eritrea 5658000 148 54 089 0.81 3.16
— —_— -
Ethlopia 84838000 | C1.38),4 4.88 .64 4.74
Gambla 1628000 0.00 012 0.00 0.00
Miger 15303000 5.23 2.34 4,67 1.69

{a) {i) The actual numbar of cases of measles in Chad in 2008 was 165 and in Eritrea was B2,
Caleulate the actual number of cagses of measlas in-Ethicpia in 2009,

Shaw your working.
nombar o gnces « 1t % Gk &2 OUD
= |39

2]

Use the data for Chad, Ertrea and Ethopia to explain the advantages of showing the
data in Table 3.1 as number of cases of measles per 100000 people rather than the
actual number of cases.

(i)

AES. A enpecton or. fadte of Ha  coady et
Cbecked el weaclee e e
By Cueg Wil nomber € coses s wisleadug die fo

diffeent  ppdafon  szes.

(48 per 100D oslt) x  teded  ag Conpeted B o
) Blicpa (5-3"’1. per me‘]_ﬂw b qu-u Wzlrnh'-'l":; .

3(a(i)

3(a(ii)

3(b)

3(c)

3(d)

3(e)

4

Your
Mark

page

Select

MIDDLE Low

Examiner marks and comments

Mark Comment

2/2 The correct calculated value is given and the working is also

shown clearly.

3/3 The idea of taking population size into account is implied by
the statement that different countries have different population
sizes. The candidate has supported this clearly with their
calculated data from (a) (i) and some data extracted from Table

3.1. The values have been correctly transferred to their response.

4/4 The candidate has set out their response clearly, starting with

a sentence that supports the statement. They then include
information about Niger as an example. A trend is made clear
and this is supported with correct data taken from the graph and
the table.

The sentences about Gambia are strong pieces of evidence

to support the statement — these are expressed well by the
candidate. Again, correct data is given in support.

The candidate makes it clear here that they are switching to
provide evidence that does not support the statement.

2/2 This is a very good description of the vaccine used in the
successful campaign to eradicate smallpox.

A very thorough answer displaying good understanding.

1/1

2/2  There are actually two acceptable examples in this second
answer; the cost of manufacturing viruses would have been

enough to earn the mark.

EXAMINER MARK

SCHEME

COMMENTS




Select
< haga } MIDDLE Low
Fig. 3.1 shows the percentage of children vaccinated against measies over a tan year pariod from

2003 to 2012, '
; Your Examiner marks and comments
+  The percentage vaccinated reprasenis children under one year of age who have been given

at least one dose of the vacsine against measles in the given year. . Mark Mark Comment
*  The data are for the b African countries shown in Table 3.1. o o
: 2/2 The correct calculated value is given and the working is also
Eyﬁ- 3(a)(i)
i . Eritrea shown clearly.
100 TR T ] FHEEHHH ::::::&"@' o
(N NN N1 T+ 1 1 " sttt . an T 1
s Sl il | | o "
o aaailan BRI R : i JEF t 3(a)(ii) 3/3 The idea of taking population size into account is implied by
H Sy e : H the statement that different countries have different population
HH EHHH HHH sizes. The candidate has supported this clearly with their
o ] S ‘miﬂ?ﬁ : calculated data from (a) (i) and some data extracted from Table
e 3.1. The values have been correctly transferred to their response.
70 'Fr ne 4/4 The candidate has set out their response clearly, starting with
P e 3(b) _
: : " T a sentence that supports the statement. They then include
0 e T i e information about Niger as an example. A trend is made clear
percentags o= SEaits : Fﬁ_ i and this is supported with correct data taken from the graph and
ofchiaren EreHnE : = : the table.
nale g0t 5 e i The sentences about Gambia are strong pieces of evidence
[l i FH . ECentral African to support the statement — these are expressed well by the
T Republic o5, candidate. Again, correct data is given in support.
404 ] 5 | The candidate makes it clear here that they are switching to
SaesEisa provide evidence that does not support the statement.
i H i
3”&}1 3(c) 2/2 This is a very good description of the vaccine used in the
i -~ successful campaign to eradicate smallpox.
soEHE A very thorough answer displaying good understanding.
S _ : =i 11
10F : 3(d)
o]
2003 2004 2006 2008 2007 2008 2009 2010 2011 2012 —
year 3(e) 2/2 There are actually two acceptable examples in this second
Fig. 3. answer; the cost of manufacturing viruses would have been
) enough to earn the mark.

EXAMINER MARK
COMMENTS SCHEME




(b) Vaccination Ia. known 1o protect populalions against infectious diseases.
Some of tha data in Tabla 3.1 (on page 4) and Fig. 3.1 (on page 6) support this staternent.

Describe the data that support this statemant and comment on the data that o not support
this statemant. '

T Cnoch A Al Dver. S00R. 0. 05, chiidsz, soceinomed.,, =, simadiiug, Aom,

At 605,06 Ak, 2R S0, 8 M inaiion. K R dncickone. inciemsed.....
FloueuRy ., lenvoouy,. AbGacan. Be puaviom.. Shows. & finep. noiemse in. 2.
Ahvoccinoiec., chibiee,. fo., SE0R., Fa, A0 RO . S0 S, A, GENERL.....
dlecrecisem. oL Inth RS, AR AN0R. 1o 2000 Jouk: :rm»sm@%%;a ......
Ancamane.. o, B0IL: Dol 55, JnCongpruomis. » Micst. S Rahalald e
e .. WXL, . couobec). Farooing o diffee: 2o .jn.ﬂcﬁs.tmm@._{,‘ x :
MOEANQ, MR REckive ., O, VOECEDR wadhh. el Brkie, . it osQin. it sined i . [4]

s

() The successful eradication of smallpax invalved an intersive global vaccination programme,
Itis hoped that the same can be achieved with meaaslas.

QOutline two features, apart from cost, of the smallpox eradication programme that may have
made it easier to aradicata than measlas,

.snmm.mmg.m.:.mmu.mm:..%mm_mmnm. R 00,
origenic,. 2. of. dﬂht.muﬂhg.m..mw&m@jm_mﬂ_.myimi-_
Sroteness,.. 0f. Anks A AERASE. O, high. 0. poth... fich.and.. foot. Dofons.

0 S0PEN .- .. NAUONERS,.. 4008, ANNAYS. K. A, S, ¥ogion. Syppmms
M_..mm..m.mﬂ.mwc.m.m@.ﬁk..m&m.::;mm..

(d) State precisely the fype of immunity gained by recelving a measles vaccina.

chﬁ!ﬂﬂﬂcﬂu@.mhd 11

3(a(i)

3(a(ii)

3(b)

3(c)

3(d)

3(e)
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Mark
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} MIDDLE
Examiner marks and comments

Mark Comment

2/2 The correct calculated value is given and the working is also
shown clearly.

3/3 The idea of taking population size into account is implied by
the statement that different countries have different population
sizes. The candidate has supported this clearly with their
calculated data from (a) (i) and some data extracted from Table
3.1. The values have been correctly transferred to their response.

4/4 The candidate has set out their response clearly, starting with
a sentence that supports the statement. They then include
information about Niger as an example. A trend is made clear
and this is supported with correct data taken from the graph and
the table.
The sentences about Gambia are strong pieces of evidence
to support the statement — these are expressed well by the
candidate. Again, correct data is given in support.
The candidate makes it clear here that they are switching to
provide evidence that does not support the statement.

2/2 This is a very good description of the vaccine used in the
successful campaign to eradicate smallpox.
A very thorough answer displaying good understanding.

1/1

2/2 There are actually two acceptable examples in this second
answer; the cost of manufacturing viruses would have been
enough to earn the mark.

EXAMINER MARK

SCHEME

COMMENTS




() Pianning the prevention and control of measles using a vaccination programme means that
financial costs must be considerad,

Stats two examples of those costs,

o Lot of Mw#ﬂc‘ﬁf“gfﬂﬂ ..... ‘1‘“’*‘!’““,‘3 ...... o | Vacou,
whaye U-Wﬁch-d':ﬁ o

................ 2]
[Totalk: 14]

4 Fig. 4.7 is a simplified diagram of the circulatory systern of 2 mammal. Somes of the lymph systom
i also shown.

head
A

uppar
firnbs

3(a(i)

3(a(ii)

3(b)

3(c)

3(d)

3(e)

4

Your
Mark

page

Select

MIDDLE Low

Examiner marks and comments

Mark Comment

2/2 The correct calculated value is given and the working is also

shown clearly.

3/3 The idea of taking population size into account is implied by
the statement that different countries have different population
sizes. The candidate has supported this clearly with their
calculated data from (a) (i) and some data extracted from Table

3.1. The values have been correctly transferred to their response.

4/4 The candidate has set out their response clearly, starting with

a sentence that supports the statement. They then include
information about Niger as an example. A trend is made clear
and this is supported with correct data taken from the graph and
the table.

The sentences about Gambia are strong pieces of evidence

to support the statement — these are expressed well by the
candidate. Again, correct data is given in support.

The candidate makes it clear here that they are switching to
provide evidence that does not support the statement.

2/2 This is a very good description of the vaccine used in the
successful campaign to eradicate smallpox.

A very thorough answer displaying good understanding.

1/1

2/2 There are actually two acceptable examples in this second
answer; the cost of manufacturing viruses would have been

enough to earn the mark.

EXAMINER MARK

SCHEME

COMMENTS
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3  Globally, measles is an imporiant diseass that mainky affects children, Many deaths from measles
ocour in childran undear five years of age.
Table 3.1 shows the population of six countries in Africa In 2009 and the number of cases of Your
measles par 100000 people for the four years 2009 1o 2012, Mark Q3 Mark scheme
All six countries are classified as low-income countries. ()i 1179 :;
Table 3.1 3(a)(i) one mark if not to the whole person e.g. 1179.24 / 1179.2 or
aue s if calculation correct but answer incorrect
population in number of cases per 100000 people e.g. 1.39 x 848.38 or 1.39 x (84 838 000/100 000) or
cauntry hoa 008 2010 2011 212 i[fz?o calculation to check but answer given as 1180 [2]
Central African Republic 4288000 0.28 0.05 15.31 3.12
Chad 11371000 1.45 1.66 71.80 0.96 3 __ (a)(ii) 1 provides information about / AW, proportion / percentage, (of
ajtn i :
Exitraa 5558000 | 1.48 0.89 0.81 316 (a)(ii) population) affected / AW ;
— 2 to, make (valid) comparisons / compare ; between countries / in
Ethiopia B4B38000 1.39 488 a.64 4.74 one country over timpe i
! 12 0.00 0.00
Gambin - 1628000 0.00 S — 0 . 3 provides information about severity of disease ; AW
Miger 15303000 523 234 4,67 1.58 o ) ) , )
4 population size, taken into account / different for different countries
3(b) / changes over time in a country ; do not need ‘size’ if ‘use of
(a) (I} The actual number of cases of measles in Chad in 2009 was 165 and in Eritrea was 82. population’ is in correct context
Calculate-the actual number of cases of measkas in EM in 2008. 5 idea thatlcountries with larger popula'tions will usually have more
Show your working. U 339000 cases / higher number of cases may just mean larger population of
° BHT-BD country;
| D000 q 6 AVP ; gives guidance about whether the disease is, spreading /
guf BBEA 4. 3q = nad.as 3(c) becoming an epidemic / dying out (in one country) in context of
=139 OCoaen - over time idea that number of cases per 100 000 are, standardised
/ normalised, values
2z
[2] 7 use of data to support ; only two of Chad, Eritrea or Ethiopia where
{I) Use the data for Chad, Eritrea and Ethopia to explain the advantages of showing the comparisons between countries stated | ref. to other countries
data in Table 3.1 as number of cases of measles per 100000 pecple rather than the .
nsal rumber of cases. 3(d) (2009) actual cases and standardised cases
_______ LBl numben wGn showr i wouwd be diffica comparison (2009) to support mp 5 population size and actua|
stated values of similar number of cases per 100 000 and
2 populations of different sizes
Gilaiark,
U T Di_ I.‘ﬁDT‘ﬂE- - cl . m}ﬂ’t\& FDP“JGJ.LDV\.-l.S 0 B %0s countries compared, number of cases per 100 000 for any stated
AT Ao N - ol i~ e, B4 3(e) year, with comment about severity
Wk 1t Lorge
------------------------------------------------- Tlexe s \args number of cases per 100 000 for one country over time,
withcomment about severity / spreading / dying out / control / AW
...................................... [max 3]
Evrroa . 5559 pob,
Bl EXAMINER MARK
COMMENTS SCHEME




< Slgg‘e’t } MIDDLE Low

»  The percentage vaccinated represents children under one year of age who have been given Your
al loast one dose of the vaccine against measles in the given year, Mark Q3 Mark scheme
= The data are for the six Afriican countries shown in Table 3.1 (b) can give values of percentage vaccinated to describe ‘increasing /

3(a)(i) decreasing’ percentage vaccination

11|rr:-|1 m""’"' = --r Support
o 1 Gambia high percentage vaccinated (throughout) and low number
of cases ;

™ LA
T #W}larﬁm A Eritrea

ETEE B R 2 data to support ; e.g. a percentage vaccination for a year and

- number of cases (same, or following, year after vaccination) or a
8o Bigd SEE T 3(a)(ii) range given for percentage vaccinations over the whole, or stated,
number of years or a compilation of the two

Flg. 3.1 shows the percentage of children vaccinated against measles over a ten year perod from
2003 to 2012,

O
B
u

100

-]

IR E

H

1
i
'l

partial / weak, support
3 Central African Republic decreasing vaccination and number of
cases in 2011, higher / 15.31 ;

4 Chad (from 2008) increasing percentage vaccination and, low /
3(b) stated, number of cases,
of chlidren 2009/2010/2012;

vaccinated  HEH i : i 1.45 1.66 0.96
Eﬂ'&ﬂ“ e | Fee et B et do not support

i i Bise = r Cantral African 5 Niger / Ethiopia / Chad, (generally) increasing percentage
T HHE e fmEmamdinns Republc vaccinated and
Al H number of cases, fluctuates / increase and decrease (ora) / AW ;
re== : 3(c) A stated correct data to show increase and decrease
A for Chad if mp 4 given and ref. to increase / 71.6 in 2011

=455 6 (generally) increasing percentage vaccinated and number of cases,
increases / goes from 2.34-4.67 in 2011 in Niger or

increases / goes from 1.39-4.86, in 2010 in Ethiopia or

increases / goes from 1.66-71.6, in 2011 in Chad A 1.45-1.66 in
L 2010 ;

3(d) 7 Central African Republic decreasing vaccination and low number of
T RaBaTii=t cases in, 2009 /2010/2012 ;

= 8/9AVP : eg.
CH] 1 FEERE e idea that most values for number of cases are low irrespective
of vaccination percentage

0 I " - .
2008 2004 2005 2006 2007 2008 2008 2010 2011 o012 e ref.to needs, high/ 90%_, va_ccmatlo_n to be effective
3(e) A < 80% / low, vaccination ineffective

e idea that generally Gambia / Eritrea, have higher percentage
vaccinated and have lower number of cases than, (three of)
Ethiopia, Chad, Central African Republic, Niger / the other
countries

80
percentage g

i i

o o

=

sk

S

8

10

EXAMINER MARK
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< Spi";‘e’t } MIDDLE Low

Your
Describe the data that support this statement and comment on the data that do not support Mark Q3 Mark scheme
{hls statemant. LG (b) ¢ ref. to Chad / Central African Republic, in 2011 and, epidemics
__________________________ F m.fh mgp__{_ﬁ%b'f. ob  cwhaadra g VBt eled | 3(a)(i) cont. / inat_)ility to keep number of cases down / ineffectiveness of
) o B vaccination programme I ref. to 71.6 (Chad) or 15.31 (Central
LBak oumberof cosesof medsgles Wi vaey gl [Fbl pecoe African Republic)
Clgodl . e Eritrea 2012 high vaccination but, increase in / 3.16, cases

--------------------------- e ref. to increasing percentage of vaccination in Niger and decrease

{b) Vaccination is knoWwn to protect pepulations against infectious diseases.

Some of the data in Table 3.1 {on page 4} and Fig. 3.1 (on page &) support this statement.

[N, -

'-Iéf. g vogre  woceiralid  bulonly ké;,;t £ m,,.,pﬂj. in cases, 2009-2010 from 5.23 to 2.34 / 2011-2012 from 4.67-1.59
LN

--------------------------------------------- N A 2009-2012 from 5.23 t01.59 [max 4]
3(a)(ii)

(c) points refer to smallpox, look for points written as ora any two from

1 high, percentage / proportion, immunised / vaccinated ; AW
A mass vaccination

S

2 no boosters required / one dose enough / immunity very long-lived;
A idea of long-lasting effect of vaccine

3 same, vaccine / antigens, used (throughout) ;

3(b) treat as neutral ref. to, low mutation rate / stability, of smallpox
virus

4 heat stable / thermostable / freeze-dried / lyophilised, vaccine ; |
frozen

................................... . veereenns 4] A no need to refrigerate / AW

A idea of longer shelf-life

3(c) 5 ease of, administering vaccine / training people to give vaccine ;

6 ring vaccination / described, e.g. contact tracing ;

f Outline two features, apart from cost, of the smallpox eradication programme that may have 7 easy to identify infected people / AW, (to begin ring vaccination) ;
mada it eazier to eradicate than meaasles.

ST

(e) The successful eradication of smallpox involved an intensiva global vaccination programme.
It iz hoped that the same can be achieved with maasles.

T F A e T T e T I

8 lower percentage cover required for smallpox than measles / lower
herd

immunity required;
3(d) 9 AVP ; smallpox less infectious (so lower percentage cover required)
idea of less, civil unrest / war / movement of populations (so easier
to implement)
suggestion that smallpox live vaccine (and measles not live)

[max 2]

(d) active artificial / artificial active ; treat as neutral acquired [1]

3(e)

EXAMINER MARK
COMMENTS SCHEME




(e} Planning the prevantion ard contral of measles using a vaccination programme means that
financial costs must be consldesed.

Siate two examples of thesea costs.

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

v AR vateiooSed 12

[Total: 14]

&  Fig.4.1 is a simplified diagram of the circulatory system of a mammal. Some of the lymph system
is aleo shown.

head
and

upper
limbs

lungs

3(a(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Select
page

Your
Mark

MIDDLE Low

Mark scheme
can be from point of view of country programme or WHO programme
cost

1 preparing / manufacturing / purchasing, vaccine ; A cost to provide
vaccine free to developing countries

2 disposables / equipment to administer (vaccine) ;
e.g. syringes / needles / (protective) gloves
3 storage ; e.g. space, security

4 refrigeration / maintaining cold chain ;

5 transport (of, vaccine / health care workers) ;

6 wages / training, of staff involved ; e.g. wages for, health care
workers administering vaccine / staff involved in training health care
workers

7 record keeping / contact tracing ;

8 advertising / informing / marketing / education ;

9 research / development ;

10 setting up vaccination / immunisation, camps (for remote /
epidemic, areas) ;

| building, hospitals / clinics [max 2]

EXAMINER MARK

SCHEME

COMMENTS




'Iuhalrr. meashkes is an important disease that mainly affects children, Many deaths from measles
oeour in children under five years of age,

Table 3.1 shows the population of six countries In Africa in 2009 and the number of cases of
measias per 100000 people for the four years 2009 1o 2012,
Al six eountries are classified as low-incoma countries.

- Table 3.1 _ )
population in number of cases per _'Inumn pecple
country 2009 2008 2010 2011 2012
Central African Republic | 4286000 | 0.26 0.05 15.31 312
Chad s | 11971000 | 145y, 186 | 7180 | 096
Eritrea > 5558000 | 148gy| 0.89 0.81 3.16
Ethiopia 84838000 | 1.49%| 488 3.64 474 |
Gambla 1628000 | 0.00 042 0.00 0.00
Niger 15303000 | 523 2.34 4.67 159

The actual ber of of les in Chad in 2009 185 and in Eritrea L
(a) (i} The actual number of cases peasizs in Oh was 165 itrea was 82

A Bt ol papualin=
Galculate the a:ﬂ.n_ul;_:y::ﬁwdcasaaulmsashs in Ethiopia [n 2003, .
Show your working. o5y ok
Clyadh s '-'5‘.'5 £ W3 Ooe = &7y Erihea = m
: 'I.Dnm - .
E){hfﬂ!}!a [‘31!1 * 44§12 Do = H‘T‘!.a
l.ﬂlll oo :

Rt e e bl L. L sAuT, O [
1 .
() Use the data for Chad, Eritrea and ia-to explain the advantagés of showing the
. data in Table 3.1 as number of cases mca.aias pBr 100000 penpla rather than the
<" actualnumber oficises, ** - 7 "

Wis eagrer 4o Ue  (O3es  per [009%  Or a!'an’*Hw country

3(a(i)

3(a(ii)

3(b)

3(c)

3(d)

3(e)

Select
page

4

Your
Mark

)

Q3
(a)(i)

MIDDLE Low

Mark scheme

1179 ;;

one mark if not to the whole person e.g. 1179.24 / 1179.2 or
if calculation correct but answer incorrect

e.g. 1.39 x 848.38 or 1.39 x (84 838 000/100 000) or

if no calculation to check but answer given as 1180 [2]

[2]

(a)(ii)

1 provides information about / AW, proportion / percentage, (of
population) affected / AW ;

2 to, make (valid) comparisons / compare ; between countries / in
one country over time

3 provides information about severity of disease ; AW

4 population size, taken into account / different for different countries

/ changes over time in a country ; do not need ‘size’ if ‘use of
‘population’ is in correct context

5 idea that countries with larger populations will usually have more
cases / higher number of cases may just mean larger population of
country;

6 AVP ; gives guidance about whether the disease is, spreading /

becoming an epidemic / dying out (in one country) in context of
over time idea that number of cases per 100 000 are, standardised
/ normalised, values

7 use of data to support ; only two of Chad, Eritrea or Ethiopia where

comparisons between countries stated | ref. to other countries
(2009) actual cases and standardised cases

comparison (2009) to support mp 5 population size and actual
cases

stated values of similar number of cases per 100 000 and
populations of different sizes

countries compared, number of cases per 100 000 for any stated
year, with comment about severity

number of cases per 100 000 for one country over time,
withcomment about severity / spreading / dying out / control / AW
[max 3]
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< Slgg‘e’t } MIDDLE Low

Fig. 3.1 d'n:rwsrﬁ'i;rparcantaga of children vaccinated against measles over a ten year period from
2003 to 2012,

" Your
*  The percentage vaccinated represents children under one year of age whao have been given
at least one dose of the vaccing against measles in the given year, Mark Q3 Mark scheme
*  The data are for the six African countries shown in Table 5.1. (b) can give values of percentage vaccinated to describe ‘increasing /

3(a)(i) decreasing’ percentage vaccination

THFE o fEam SRgE ] support

100

i
;
cH
i
I |
&
i
I
i

= w — -t 1 Gambia high percentage vaccinated (throughout) and low number
: S i ””E-- of cases ;

ana Eﬁmnhn A Eritrea
. - 2 data to support ; e.g. a percentage vaccination for a year and
: ] 3(a)(ii) number of cases (same, or following, year after vaccination) or a
5'3,; . s N range given for percentage vaccinations over the whole, or stated,
HH number of years or a compilation of the two

M= R ALARAAR partial / weak, support
70 i ﬁf ﬁ 3(b) 3 Central African Republic decreasing vaccination and number of
E cases in 2011, higher / 15.31 ;
4 Chad (from 2008) increasing percentage vaccination and, low /
stated, number of cases,
2009/2010/2012;
1.45 1.66 0.96

do not support
5 Niger / Ethiopia / Chad, (generally) increasing percentage
vaccinated and
40 ;rgn..-.... HH ¥ number of cases, fluctuates / increase and decrease (ora) / AW ;
- A stated correct data to show increase and decrease
?‘-“‘ tEpE 4 |:| - A for Chad if mp 4 given and ref. to increase / 71.6 in 2011

aRRam %ﬂ_ H , ¢ - 6 (generally) increasing percentage vaccinated and number of cases,
d‘ﬂr i increases / goes from 2.34-4.67, in 2011 in Niger or
increases / goes from 1.39-4.86, in 2010 in Ethiopia or

o HTR o 3(c) increases / goes from 1.66-71.6, in 2011 in Chad A 1.45-1.66 in
- i P SR SRR AT e FH 2010 ;

i : . t 7 Central African Republic decreasing vaccination and low number of
10 . cases in, 2009 /2010/2012 ;

SN : g ST i 3(d) 8/9AVP ; e.q.

e idea that most values for number of cases are low irrespective

of vaccination percentage

EEEIIIJS 2004 2005 2008 s007 2008 008 oi0 2011 2012 e ref.to needs, high / 90%, vaccination to be effective
- A < 80% / low, vaccination ineffective

i Zaeasl A4E Triey
percentage H F t

of ehikdran
vaccinated

year e idea that generally Gambia / Eritrea, have higher percentage
Fig. 3.1 3(e) vaccinated and have lower number of cases than, (three of)
Ethiopia, Chad, Central African Republic, Niger / the other
countries

EXAMINER MARK
COMMENTS SCHEME




(b} Vaccination is known to protect populations againstinfectious dissases,

Some of the data in Table 3.1 (on page 4) and Fig. 3.1 (on page 6) support this statement.

Describe the data ihiat SLiEBbrt thils statement and comment on the data that.do not suppart
this statefment, -- = /% e eTT o0 e . o—

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

Er"dﬁﬂ'!piﬂi En plege b{"{m ‘“"l-lrctr @ chane . 4he
- i

£ Lprt
g l‘"“ﬂ.......l?f"""‘! oL bt e R R 14

{c} The successful eradication nlﬁm
Itis hoped that the same can

ved an intensive global vaccination programme.
-with measles, )

Culline two f 8s, apart from cost, of the smallpox eradicalion programme that may have
made it easier to eradicate than measles.

1) Divs, af Sonalioor 1x plelic

......... Charge . =¥ pulent e gary. do " fradeee tovge number
______ R
w2l Ketec... Sonrdafim  managewaend L

3(a(i)

3(a(ii)

3(b)

3(c)

3(d)

3(e)

Select
page

Your
Mark

)

(0K

(b)
cont.

MIDDLE Low

Mark scheme

e ref. to Chad / Central African Republic, in 2011 and, epidemics
/ inability to keep number of cases down / ineffectiveness of
vaccination programme | ref. to 71.6 (Chad) or 15.31 (Central
African Republic)

e Eritrea 2012 high vaccination but, increase in / 3.16, cases

e ref. to increasing percentage of vaccination in Niger and decrease
in cases, 2009-2010 from 5.23 to 2.34 / 2011-2012 from 4.67-1.59
A 2009-2012 from 5.23 to1.59 [max 4]

points refer to smallpox, look for points written as ora any two from

1 high, percentage / proportion, immunised / vaccinated ; AW
A mass vaccination

2 no boosters required / one dose enough / immunity very long-lived;
A idea of long-lasting effect of vaccine

3 same, vaccine / antigens, used (throughout) ;
treat as neutral ref. to, low mutation rate / stability, of smallpox
virus

4 heat stable / thermostable / freeze-dried / lyophilised, vaccine ; |
frozen
A no need to refrigerate / AW
A idea of longer shelf-life

5 ease of, administering vaccine / training people to give vaccine ;
6 ring vaccination / described, e.g. contact tracing ;
7 easy to identify infected people / AW, (to begin ring vaccination) ;

8 lower percentage cover required for smallpox than measles / lower
herd

immunity required;

9 AVP ; smallpox less infectious (so lower percentage cover required)
idea of less, civil unrest / war / movement of populations (so easier
to implement)
suggestion that smallpox live vaccine (and measles not live)

[max 2]

active artificial / artificial active ; treat as neutral acquired [1]

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.

b “'r'[ Eera
1. The.  tog of

) o froast ‘H‘I!-
Iricubabery . are

4 Fig.4.1is a simpliied dlagram of the circulatory system of a mammal. Some of the lymph systen
. isalgosholn.”  © : R

head
and

upper
fimibes ]

3(a(i)

3(a(ii)

3(b)

3(c)

3(d)

3(e)

Select
page

Your
Mark

)

MIDDLE Low

Mark scheme
can be from point of view of country programme or WHO programme
cost

1 preparing / manufacturing / purchasing, vaccine ; A cost to provide
vaccine free to developing countries

2 disposables / equipment to administer (vaccine) ;
e.g. syringes / needles / (protective) gloves
3 storage ; e.g. space, security

4 refrigeration / maintaining cold chain ;
5 transport (of, vaccine / health care workers) ;

6 wages / training, of staff involved ; e.g. wages for, health care
workers administering vaccine / staff involved in training health care
workers

7 record keeping / contact tracing ;
8 advertising / informing / marketing / education ;
9 research / development ;

10 setting up vaccination / immunisation, camps (for remote /
epidemic, areas) ;

| building, hospitals / clinics [max 2]
EXAMINER MARK
COMMENTS SCHEME




Cambridge Assessment International Education

The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554 f: +44 1223 553558

e: info@cambridgeinternational.org  www.cambridgeinternational.org

Copyright © UCLES March 2018


mailto:info@cambridgeinternational.org
www.cambridgeinternational.org

5.8 Cambridge Assessment @
&Y International Education
Interactive

Interactive Example Candidate Responses
Paper 2 (May/June 2016), Question 4
Cambridge International AS & A Level
Biology 9700

Version 1.0



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2018
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

(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, . .

head
and

upper
limbs

Select
page

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]
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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, -

Oessd henanse. AL 0., oo vesrela. a8, Inkeronnetting, . feming,
O atenpieie. FATOALE 80 kiood . DedEd A ERMES. A0S eSS eSS .
“Doukler. becowse... 0. ona. Comploke. ewation.. . doed. posSES ADTUGI. ...

blood vessel W
blood vessal X
valva Y

B T O (4]

State the component present in the blocd at localion P thal is not present-in the lymph at
location @ In Fig. 4.1.

......... L s IO L= OSSOSO | ||
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,

LM, B0A s, Curiahne., diSHslon clsimnte. in. sherk. andl dikkuen

W.mk&.h@g.m.nﬁﬁgﬁ..mﬂ..m.mm.m.m,.ﬁm%nw
e &Y

inerral wollinen. diffoses.. oo, woll. eoeden, Somuah. 00eS 0.

Pocegnoigid. SIMAEE. A, Amunn, SOMNE. DU, JNTm. SoRiMa . oadiog, ..

ceooyetnbrl oo, cith, nign. S0a conteak 00, difffuses. our s Hood. ia...

.mpmrg..hma..mg&;._pkmﬁmiﬁ..mmapwmm_ﬁ. =
..pm&u.dfmjuhgmuﬂn‘hh..ﬂmi@.mﬂ.d&‘ﬁbﬂoﬁ..mm..ﬂh..fm,ma ........

Cg.and. (... ooth,...con:palor. so. con.. frss. Aftugh, huydmphdole..........
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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]
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=) .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

F nuclenius

Llients 27

r AR R = e
gt luman .- w capliiary
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.

THCRYEmErnicrong.
Posee., prmes B, ochEcul 2. 50, . 00l mEniusTn. A8 0. 00NN, ...
TR ook nos. o npdmaoilie. chowmnel. oo, .., AT, O0OKE, ..
- oet-Soluioha.. eAAOC. Glucnee.. o, Moo Anmopin. 1. Ao, oubsido. Ll ...
Soueh,. e, ot ke n., aidiese., Toooud,. ook 0RO . fO8s...
Anmsagin. rusmpoeic... agion. 85 kiower. Boess. 4. passiie. 50 ...

aEniees. no. AT ol ensigu.. AR SR Cbuvariasssamsanaas

[Total: 16]

4

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)

Select
page

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]

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.

1. The.  tog of

) o froast ‘H‘I!- bdl'r'h”"
Iricubabery . are

4 Fig. 4.1.15 a simplified diagram of the circulatary system of a mammal. Some of the lymph systermn
- iz algh sholin. co : y

head
and

upper
fimibes ]

Select
page

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.

head
and

Lppar
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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.

Select
page

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]

EXAMINER MARK

SCHEME

COMMENTS
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5 Fig. 5.1 shows plant c2lls in stages of mitosis,

cell gt the start
of prophase

(a) Individual chromosomes cannot be seen in the cell at the start of prophasa. Changes to the
chromatin occur so that by late prophasa chromosomes are claarly visibla,

(I} Outline what occurs during early prophase so that chromosomes become visible in late
prophase.

B.ne.chomaetin. cmelenses..and..colls
Qg early.. propnase.

re of the chromesome in late prophase.

oo, S5t Cnomatiols. are. otmoned.
n. EﬂEﬂD{’h%m.ﬁif‘i’}lE CeNtYNEN..,. SEds.........
2. Feebhipadeseands B mtﬂchwhmm .............

,.,..EP..IJ.'Z.E.:".QQJ?E..E..Q#F f-;—w mfg:mm&z’er Jz‘rgm:a:j
L. attached oLt e, 0L0T08....
..,rrm&h bm...ﬁrze Same.Lengdt . )

5(a)(i)

5(a)(ii)

5(b)

5(c)

Select
page

4

Your
Mark

)

Q5
(a)(i)

MIDDLE Low

Mark scheme

coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts [1]

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;

EXAMINER MARK

SCHEME

COMMENTS




(b) State two differences batween the chromosome at metaphase and the chromosome at late
anaphase,

Jhe. chomesomes. 0 metapiase. s ined. vp o the.. ...

qu_uatcr@hw@f%afﬂmpmﬁ:azrflﬁoioppmﬁ

sister Chiomocticls

........................................................ ‘--‘L----Wﬁmaf
im%r,mfunmw?mﬂﬂwf L1 ERe, Centis
sINEIC Chomothiol, contviuione pownd
(e} One of the functions of a p

harmone known ag cylokinin is to act as a cell signalling foles.
melecule and promote cytokinesis.

Suggest how cytokinin acts as a cell signalling molacule. EP‘lﬂal ‘L’—I' IrC

e QY TRKITIIN, SRS 0TTOHCHES t0 the, chovniCal.
recepters. on.the. el mempane.. #.,. 1ne..chemice)
Jeeptns. Anen achwive the Gopmtein tosend.

the onginal. signal. , Sending if. to,2n@mes. or....

specic... Cavsing. e foyrespense., which |
SPeCIFIC

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

5(a)(i)

5(a)(ii)

5(b)

5(c)

Select
page

4

Your
Mark

)

Q5
(a)(i)

MIDDLE Low

Mark scheme

coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts

11

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;

EXAMINER MARK

SCHEME

COMMENTS




5  Fig. 5.1 shows plant calls in stages of mitosis.

call at the start
of prophase

chromosome at
late anaphase

(a) Individual chramosomes cannot be seen in the cell at the start of prophase. Changes to the
chromatin cecur so that by |ate prophass chromosomes are claarly visibla.

(i) Outiine what occurs during early prophase so that chromosomes become visible in late
prophase.

Compesed.  of two duwomedids containhin

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

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

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

5(a)(i)

5(a)(ii)

5(b)

5(c)
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coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts [1]

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;
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(b) State two differences between tha chromosomes at metaphase and the chromosome at late
anaphasa.

Pusing metaphase 1 the. chremesomes are alighed,
at 4 he. «q

{he leinetocthhore wiolecude at Hheu ceuntromaere .

.pelez which IS acldeved by chortening of microttbyter

{c) One of the functions of a plant hormone known as cytokinin is to act as a cell signalling
mdacula and promote cytoxinesis.

Suggest how cytokinin acts as a cell signalling molecule.
dnthe celd sorface membrane: Thereceptors,
Anen bansoit dhe. signal 19, the sagut

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

protein which aclivates dhe second messeuget

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

............ ]

[Tatal: 3]
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5(a)(ii)
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(a)(i)
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Mark scheme

coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts [1]

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;
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§ Fig. 5.1 shows plant cells in stages of mitosis.

chromosome (a)(i) coiling / supercoiling / condenses / condensation ;
at metaphase 5(a)(i) A become shorter and thicker R contracts [1]

(a)(ii) accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

chromosome at one from

late anaphase (reach chromatid) DNA complexed with protein

histone proteins / histones ;

telomeres at end of chromatids [max 3]

call at tha start
of prophasa

5(a)(ii)

(b) metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

(i) OCutline what eceurs during early prophase so that chromosomes become visible in late do not share a centromere / centromere divides
prophase, two DNA molecules versus one DNA molecule ;

_dne mucléor envelgpe. | breaks down - Hhe  ehromoSames. . 5(b) Z%dZQUator/ metaphase plate versus towards / at, poles ; R centre R

{a) Individual chromosomes cannct be seen in the cell at the start of prophase. Changes o the
chromatin cocur so that by late prophase chromosomas are clearly visible.

_____ are _vighle dug 4o breakdown of nqgiig_'g_[_"gﬂﬁli_;ﬁmmﬂﬁnm1ﬁn . linear / straight versus V shape / AW ; [max 2]
dlisappeenanict - (c) acts at target cell ;
....................................................................................................................................... i1] binds to receptor : R receptor cells allow ecf for other mps
(i) Describe the structure of the chromesama in late prophase. N R trapped / caught N
ref. specificity ; A receptor complementary (shape) for cytokinin

Ehrecnatids joned toaether ot dhe ceotramert, fe. mele o chronasenme. A cytokinin fits into receptor this is also mp2
A recognition of cytokinin by receptor

a!DL-J‘-\J
..Jhe_chramesomes. are. lying.. freely. .andlmeiing. mwerds. dhe 5(c) receptor (located) in, cell surface / plasma, membrane :
A cell membrane A phospholipid bilayer A transmembrane receptor
Gemer Ao move o meraphasel...... e

sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

.................. intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]
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(B) State two differences between the chromosome at mataphase and the chromosome at lale
anaphase, '

(e} One of the functions of a plant hormone known as cytokinin is to act as a cell signalling
. molecule and promote cylokinesis. e

Suggest how cytokinin acts as a cell signalling molecule.

e Bormane oftoches | 4o dhe receptor cels and. infiors.
100l [sends, o slgnal ). do.dhe. nuclens fo start the specific....
e BEHON, LONICH. 15, Cytoines's T S
.................................................. [

[Total: 9]
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(a)(i)
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Mark scheme

coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts [1]

(a)(ii)

accept from labelled diagram

two chromatids ;

identical / sister, chromatids ;

joined by a centromere ; A kinetochore

one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;

telomeres at end of chromatids [max 3]

metaphase versus anaphase

idea of single chromosome of two chromatids versus two separated
chromatids / daughter chromosomes

e.g. two chromatids versus, one chromatid / one daughter

chromosome ; sister chromatids joined at centromere versus

chromatids separateddistance between sister chromatids zero versus

increasing distance between chromatids share a centromere versus

do not share a centromere / centromere divides

two DNA molecules versus one DNA molecule ;

at, equator / metaphase plate versus towards / at, poles ; R centre R
ends

linear / straight versus V shape / AW ; [max 2]

acts at target cell ;

binds to receptor ; R receptor cells allow ecf for other mps

R trapped / caught

A receptor complementary (shape) for cytokinin
A cytokinin fits into receptor this is also mp2

A recognition of cytokinin by receptor

receptor (located) in, cell surface / plasma, membrane ;

A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger

activates enzymel(s)

| signals / causes / stimulates, cell to divide / cytokinesis

(acts) extracellularly / extracellular signal or (acts) intracellularly /

intracellular signal ; must be in context of candidate’s answer
[max 3]
[Total: 9]

ref. specificity ;
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6(a(i)

6(a)(ii)

6(a)(iii)

6(b)(i)

6(b)(ii)

6(c)

Select
page

Your
Mark

)
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(a)(i)

MIDDLE Low

Mark scheme

1 2. 3.

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1-3 above

one mark if, inconsistent / incomplete, drawing:

diagram 1 — one missing H from any of carbons 2—-6 (OH groups and
rest of drawing must be correct)

diagrams 2 and 3 — adding the H to one of carbons 1-5 (OH groups
and rest of drawing must be correct) [2]

(a)(ii)

glycosidic ; A glucosidic [1]

(a)(iii)

to form / has, (glycosidic a) 1-6, bonds / links (to make branches) ;

ref. to different shaped / specific / complementary, active site required
to form bonds (for branching) ; [max 1]

treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme
A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary
structure (of a, polypeptide / protein)
R genetic code for a polypeptide [max 2]

(b)(ii)

1 (in DNA/ gene) altered, sequence / AW, of, nucleotides / bases ;
| DNA sequence

2 base substitution or base / nucleotide, replaces another, base /
nucleotide;
A example must be in context of, DNA / gene

3 (mRNA synthesised) during transcription ;

4 (mutation leads to) altered / AW, mRNA / messenger RNA ;

5 (only) one (MRNA) codon changed / a different codon ;
A one DNA, triplet / codon, changed | ref. to codons changed

6 tRNA, with / has, a different anticodon ;

7 (tRNA) brings, a different / a changed / the incorrect, amino acid,
during translation / to the ribosome ;

8 codon-anticodon, binding / complementary / AW ; A matches
R amino acid with anticodon

(c) nucleolus ; R if other cell structures given
mitochondrion ; R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ; [3]
[Total: 12]
EXAMINER MARK
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Select
< Bann } MIDDLE Low
(ii} There are a number of known mutations for GYS1.
Cutline how a mutation In GYS1 can lead to the formation of an altered po'lg.rpapﬂda Your
where ocne amino acid is replaced by a different aming acid. Mark Q6 Mark scheme
ahnﬂamnmﬁamMmﬂEmﬁﬁMME A i .
WRer orde e CMsEs R 6la)li) (a)(i) 1. 2. 3
xa..m.gmm,.h&.ﬁmm..ﬂmmm.muﬁm:m;-...mﬂ.mﬁ..mm.. aji
formedd.. oy COMPAEMETIoN,. Fose . Goling, . Conmins. Ine. Intomect.. ...
two marks for correct drawing of ring structure ;;
cocon. GEREdRc o o AdpeT. code. mRNAL RVeS. ucteus. aodd. inds. all atoms shown or one of diagrams 1-3 above
OB ok I = B — N one mark if, inconsistent / incomplete, drawing:
o ARG Q.2 . - =20 ' 6(a)(ii) diagram 1 - one missing H from any of carbons 2-6 (OH groups and
ARG 06A. JFInS i or. Bk intemetheman, eCoiErT, CRoncnn rest of drawing must be correct)
EhRiakg o w diagrams 2 and 3 — adding the H to one of carbons 1-5 (OH groups
Fods. 4o kg0, Aigferent Amino.ond... addad. Ao 200k, B0l wni and rest of drawing must be correct) [2]
. a)ii glycosidic ; A glucosidic [1]
preocy,. Staucnae. Jk. pIEREn. CnomE (3 (a)ii
(€) TableB.1s " of cell stuctures thatare dinthe sviihesis of 6(a)(iii) (a)(iii) to form / has, (glycosidic a) 1-6, bonds / links (to make branches) ;
hows thres wicive oD
synthass. 2 functions of ¢ res are n Wn-ﬁ-g— n ref. to different shaped / specific / complementary, active site required
to form bonds (for branching) ; [max 1]
Complete Table 6.1 by naming the el structure that'carries oul the function listed, _ (b)) treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
Table 6.1 section / length / part, of DNA (molecule) ;
R . i codes for a polypeptide ; A protein for polypeptide A enzyme
function name of call structure 6(b)(i) A information to produce a polypeptide
— A codes / information, for sequence of amino acids / primary
assembles ribosomes for polypeptide Rugh encoplasmic. structure (of a, polypeptide / protein)
synthesis tefodun . R genetic code for a polypeptide [max 2]
(b)(ii) 1 (in DNA/ gene) altered, sequence / AW, of, nucleotides / bases ;
Lrochondricy T I DNA sequence
syntheslses ATP to provide a supply of mi 6(b)(ii) 2 base substitution or base / nucleotide, replaces another, base /
energy for transcription of GYSY nucleotide:
- A example must be in context of, DNA / gene
: 3::15& fetnlela ta oy B i) 3 (mRNA synthesised) during transcription ;
Elwrﬁaﬁnm;nw?hwﬂlfm::a " 4 (mutation leads to) altered / AW, mRNA / messenger RNA ;
P 8 glycogen syn 5 (only) one (MRNA) codon changed / a different codon ;
18] A one DNA, triplet / codon, changed | ref. to codons changed
6 tRNA, with / has, a different anticodon ;
[Total: 12] 7 (tRNA) brings, a different / a changed / the incorrect, amino acid,
’ during translation / to the ribosome ;
8 codon-anticodon, binding / complementary / AW ; A matches
6(c) R amino acid with anticodon
(c) nucleolus ; R if other cell structures given
mitochondrion ; R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ; [3]
[Total: 12]
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6(a(i)

6(a)(ii)

6(a)(iii)

6(b)(i)

6(b)(ii)

6(c)
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(a)(i)
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Mark scheme

1 2. 3.

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1-3 above

one mark if, inconsistent / incomplete, drawing:

diagram 1 — one missing H from any of carbons 2—-6 (OH groups and
rest of drawing must be correct)

diagrams 2 and 3 — adding the H to one of carbons 1-5 (OH groups
and rest of drawing must be correct) [2]

(a)(ii)

glycosidic ; A glucosidic [1]

(a)(iii)

to form / has, (glycosidic a) 1-6, bonds / links (to make branches) ;

ref. to different shaped / specific / complementary, active site required
to form bonds (for branching) ; [max 1]

treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme
A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary
structure (of a, polypeptide / protein)
R genetic code for a polypeptide [max 2]

(b)(ii)

1 (in DNA/ gene) altered, sequence / AW, of, nucleotides / bases ;
| DNA sequence

2 base substitution or base / nucleotide, replaces another, base /
nucleotide;
A example must be in context of, DNA / gene

3 (mRNA synthesised) during transcription ;

4 (mutation leads to) altered / AW, mRNA / messenger RNA ;

5 (only) one (MRNA) codon changed / a different codon ;
A one DNA, triplet / codon, changed | ref. to codons changed

6 tRNA, with / has, a different anticodon ;

7 (tRNA) brings, a different / a changed / the incorrect, amino acid,
during translation / to the ribosome ;

8 codon-anticodon, binding / complementary / AW ; A matches
R amino acid with anticodon

nucleolus ; R if other cell structures given
mitochondrion ; R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ; [3]

[Total: 12]
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{ii) There are a number of known muwations for GYST.

Qutiine how a mutation in GYST can lead to the formation of an alfered polypeptice
wheara one amino acd (s replaced by a different aming acsd.

hen. e EX e S O SRR E. i DA B O
AOMEL AN B ke e GO B S DI 2. AR LS
..... WAL in. yomsiislion.. . Shodomu oA,
....... BENe. sl R dsce. G ATERYEnT. . .am.ind...
....... AT S AOSIOAR  D e B NDLDEL ... DIDIDO. .. 2L
....... OS5 AR L M AS A R B N b C e e .
............ COMENG... 4. AL E LS En .. e 0. e t A Chedh
AANE. e SR e b LR RN, S

MEATUPHAG Ae fun Hion of Hie Prorem-
(e} Table 6.1 shows three functions of cell structures that are involved in the synthesis of glycogen
synthase.
Complele Table 6.1 by naming the call structure thal carries cut the function listed.

Table 6.1

—— -

I {unction

nama of cell structure

i assembies ribosomes for polg;lpepﬁda g Cleaud-

| gynthasis
| synthesisas ATP to provide a supply of t .
| energy for ranscription of GYST MO Chonavid
| folds and modifies synthesised polypeptide ave Hue
| to produce functioning glycogen synthase owgi app
[3]
[Total: 12]

6(a(i)

6(a)(ii)

6(a)(iii)

6(b)(i)

6(b)(ii)

6(c)

Select
page

Your
Mark

)
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(a)(i)

MIDDLE Low

Mark scheme

1 2. 3.

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1-3 above

one mark if, inconsistent / incomplete, drawing:

diagram 1 — one missing H from any of carbons 2—-6 (OH groups and
rest of drawing must be correct)

diagrams 2 and 3 — adding the H to one of carbons 1-5 (OH groups
and rest of drawing must be correct) [2]

(a)(ii)

glycosidic ; A glucosidic [1]

(a)(iii)

to form / has, (glycosidic a) 1-6, bonds / links (to make branches) ;

ref. to different shaped / specific / complementary, active site required
to form bonds (for branching) ; [max 1]

treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme
A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary
structure (of a, polypeptide / protein)

R genetic code for a polypeptide [max 2]

(b)(ii)

1 (in DNA/ gene) altered, sequence / AW, of, nucleotides / bases ;
| DNA sequence

2 base substitution or base / nucleotide, replaces another, base /
nucleotide;
A example must be in context of, DNA / gene

3 (mRNA synthesised) during transcription ;

4 (mutation leads to) altered / AW, mRNA / messenger RNA ;

5 (only) one (MRNA) codon changed / a different codon ;
A one DNA, triplet / codon, changed | ref. to codons changed

6 tRNA, with / has, a different anticodon ;

7 (tRNA) brings, a different / a changed / the incorrect, amino acid,
during translation / to the ribosome ;

8 codon-anticodon, binding / complementary / AW ; A matches
R amino acid with anticodon

nucleolus ; R if other cell structures given
mitochondrion ; R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ; [3]

[Total: 12]
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6(a(i)

6(a)(ii)

6(a)(iii)

6(b)(i)

6(b)(ii)

6(c)
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(a)(i)
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1 2. 3.

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1-3 above

one mark if, inconsistent / incomplete, drawing:

diagram 1 — one missing H from any of carbons 2—-6 (OH groups and
rest of drawing must be correct)

diagrams 2 and 3 — adding the H to one of carbons 1-5 (OH groups
and rest of drawing must be correct) [2]

(a)(ii)

glycosidic ; A glucosidic [1]

(a)(iii)

to form / has, (glycosidic a) 1-6, bonds / links (to make branches) ;

ref. to different shaped / specific / complementary, active site required
to form bonds (for branching) ; [max 1]

treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme
A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary
structure (of a, polypeptide / protein)
R genetic code for a polypeptide [max 2]

(b)(ii)

1 (in DNA/ gene) altered, sequence / AW, of, nucleotides / bases ;
| DNA sequence

2 base substitution or base / nucleotide, replaces another, base /
nucleotide;
A example must be in context of, DNA / gene

3 (mRNA synthesised) during transcription ;

4 (mutation leads to) altered / AW, mRNA / messenger RNA ;

5 (only) one (MRNA) codon changed / a different codon ;
A one DNA, triplet / codon, changed | ref. to codons changed

6 tRNA, with / has, a different anticodon ;

7 (tRNA) brings, a different / a changed / the incorrect, amino acid,
during translation / to the ribosome ;

8 codon-anticodon, binding / complementary / AW ; A matches
R amino acid with anticodon

nucleolus ; R if other cell structures given
mitochondrion ; R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ; [3]

[Total: 12]
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(i) There are a nember of known - mulations for GYS1.

Cutlina how a mutation in GYS7 can lead to the formation of an altarod polypeptide
whire one amino acid is replaced by a different amino acid.

B e geoe. des..ondlsled ., e, base. ...
5equene@.......ol...A0e... aRNA. .l be ..
Slered | and. il Yawe  diffeent. . .

- Loding..... when... V... eobes... coaplasm.,....
SANA.aodemine...ead Speake. o
%hﬁqlkmt% el ouve el e
aaescoe,... e,
o bamed.

(&) Table 5.1 shows thres functions of cell structures that are involved In the synthesls of glycogen
synthasa,

Complate Table 6.1 by naming the cell structure that carries out the function listed.
Table 6.1

name of cell structure

?a.%h Endoplesimic

function

assembles ribosomes for polypeptide

synthasis

eheylum
synthesises ATP to provide a supply of '
enangy for ranscription of GYST Mitechendue

folds and modifies synthesised polypeptide
to produce functioning glycogen synthase

Celqi  Apparelus

(2
[Tatalk 12)

6(a(i)

6(a)(ii)

6(a)(iii)

6(b)(i)

6(b)(ii)

6(c)
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page
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Mark

)

(0])
(a)(i)

MIDDLE Low

Mark scheme

1 2. 3.

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1-3 above

one mark if, inconsistent / incomplete, drawing:

diagram 1 — one missing H from any of carbons 2—-6 (OH groups and
rest of drawing must be correct)

diagrams 2 and 3 — adding the H to one of carbons 1-5 (OH groups
and rest of drawing must be correct) [2]

(a)(ii)

glycosidic ; A glucosidic [1]

(a)(iii)

to form / has, (glycosidic a) 1-6, bonds / links (to make branches) ;

ref. to different shaped / specific / complementary, active site required
to form bonds (for branching) ; [max 1]

treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme
A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary
structure (of a, polypeptide / protein)

R genetic code for a polypeptide [max 2]

(b)(ii)

1 (in DNA/ gene) altered, sequence / AW, of, nucleotides / bases ;
| DNA sequence

2 base substitution or base / nucleotide, replaces another, base /
nucleotide;
A example must be in context of, DNA / gene

3 (mRNA synthesised) during transcription ;

4 (mutation leads to) altered / AW, mRNA / messenger RNA ;

5 (only) one (MRNA) codon changed / a different codon ;
A one DNA, triplet / codon, changed | ref. to codons changed

6 tRNA, with / has, a different anticodon ;

7 (tRNA) brings, a different / a changed / the incorrect, amino acid,
during translation / to the ribosome ;

8 codon-anticodon, binding / complementary / AW ; A matches
R amino acid with anticodon

nucleolus ; R if other cell structures given
mitochondrion ; R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ; [3]

[Total: 12]
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1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)
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Mark

)

Q1

MIDDLE Low

Mark scheme

(risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ; [1]

(measures room temperature)
whole number or to half a degree + °C; [1]

(decides on interval for temperature)
at least three additional temperatures + whole numbers + even
intervals ; °C ; [2]

(recording results)

1. table drawn + heading, temperature + °C ;

. heading, time + seconds ;

3. records results for at least five temperatures ;

4. correct pattern of results ;

5. times recorded as whole seconds ;

6. records results for repeats + means calculated ; [6]

N

(b)(iv)

(source of error with reason)

appropriate error with reason ;

e.g. concentration of hydrogen peroxide decreases

appropriate error with reason ;

e.g. different volumes of extract on each square of filter paper [2]

(conclusions)

(as temperature increases, activity increases) more successful
collisions or

more enzyme-substrate-complexes / ESCs ;

(decreased / no activity) denatures or changed shape of active site ; [2]

(b){vi)

(modification to investigate another variable)

1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;

2. (independent variable) at least five concentrations of catalase ;

3. (method) simple dilution / proportional dilution / serial dilution ;  [3]

(chart)

1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /

s-1;

2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,

labelled

at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
[Total: 21]
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(measures room temperature)
whole number or to half a degree + °C; [1]

(decides on interval for temperature)
at least three additional temperatures + whole numbers + even
intervals ; °C ; [2]
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e.g. different volumes of extract on each square of filter paper [2]

(conclusions)
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(b){vi)

(modification to investigate another variable)

1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;

2. (independent variable) at least five concentrations of catalase ;

3. (method) simple dilution / proportional dilution / serial dilution ;  [3]

(chart)

1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /

s-1;

2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,

labelled

at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
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(conclusions)

(as temperature increases, activity increases) more successful
collisions or
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(decreased / no activity) denatures or changed shape of active site ; [2]

(b){vi)

(modification to investigate another variable)

1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;

2. (independent variable) at least five concentrations of catalase ;

3. (method) simple dilution / proportional dilution / serial dilution ;  [3]

(chart)

1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /

s-1;

2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,

labelled

at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
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(decides on interval for temperature)
at least three additional temperatures + whole numbers + even
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(recording results)

1. table drawn + heading, temperature + °C ;

. heading, time + seconds ;

3. records results for at least five temperatures ;

4. correct pattern of results ;

5. times recorded as whole seconds ;

6. records results for repeats + means calculated ; [6]

N

(b)(iv)

(source of error with reason)

appropriate error with reason ;

e.g. concentration of hydrogen peroxide decreases

appropriate error with reason ;

e.g. different volumes of extract on each square of filter paper [2]

(conclusions)

(as temperature increases, activity increases) more successful
collisions or

more enzyme-substrate-complexes / ESCs ;

(decreased / no activity) denatures or changed shape of active site ; [2]

(b){vi)

(modification to investigate another variable)

1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;

2. (independent variable) at least five concentrations of catalase ;

3. (method) simple dilution / proportional dilution / serial dilution ;  [3]

(chart)

1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /

s-1;

2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,

labelled

at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
[Total: 21]
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whole number or to half a degree + °C; [1]

(decides on interval for temperature)
at least three additional temperatures + whole numbers + even
intervals ; °C ; [2]

(recording results)

1. table drawn + heading, temperature + °C ;

. heading, time + seconds ;

3. records results for at least five temperatures ;

4. correct pattern of results ;

5. times recorded as whole seconds ;

6. records results for repeats + means calculated ; [6]

N

(b)(iv)

(source of error with reason)

appropriate error with reason ;

e.g. concentration of hydrogen peroxide decreases

appropriate error with reason ;

e.g. different volumes of extract on each square of filter paper [2]

(conclusions)

(as temperature increases, activity increases) more successful
collisions or

more enzyme-substrate-complexes / ESCs ;

(decreased / no activity) denatures or changed shape of active site ; [2]

(b){vi)

(modification to investigate another variable)

1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;

2. (independent variable) at least five concentrations of catalase ;

3. (method) simple dilution / proportional dilution / serial dilution ;  [3]

(chart)

1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /

s-1;

2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,

labelled

at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
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whole number or to half a degree + °C ; [1]
(b)(ii) (decides on interval for temperature)

at least three additional temperatures + whole numbers + even

intervals ; °C ; [2]
(b)(iii) (recording results)
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5. times recorded as whole seconds ;

6. records results for repeats + means calculated ; [6]
(b)(iv) (source of error with reason)

appropriate error with reason ;

e.g. concentration of hydrogen peroxide decreases

appropriate error with reason ;

e.g. different volumes of extract on each square of filter paper [2]
(b)(v) (conclusions)

(as temperature increases, activity increases) more successful

collisions or

more enzyme-substrate-complexes / ESCs ;

(decreased / no activity) denatures or changed shape of active site ; [2]
(b)(vi) (modification to investigate another variable)

1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;

2. (independent variable) at least five concentrations of catalase ;

3. (method) simple dilution / proportional dilution / serial dilution ;  [3]

(chart)

1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /

s-1;

2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,

labelled

at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
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EXAMINER MARK
COMMENTS SCHEME




Select
page

Your
Mark

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

)

MIDDLE LOW

(0)| Mark scheme
(a)(i) (risk assessment)

(hydrogen peroxide) harmful or irritant + medium or high ; [1]
(b)(i) (measures room temperature)

whole number or to half a degree + °C ; [1]
(b)(ii) (decides on interval for temperature)

at least three additional temperatures + whole numbers + even

intervals ; °C ; [2]
(b)(iii) (recording results)

1. table drawn + heading, temperature + °C ;

2. heading, time + seconds ;

3. records results for at least five temperatures ;

4. correct pattern of results ;

5. times recorded as whole seconds ;

6. records results for repeats + means calculated ; [6]
(b)(iv) (source of error with reason)

appropriate error with reason ;

e.g. concentration of hydrogen peroxide decreases

appropriate error with reason ;
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(b)(vi) (modification to investigate another variable)

1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;

2. (independent variable) at least five concentrations of catalase ;

3. (method) simple dilution / proportional dilution / serial dilution ;  [3]

(chart)

1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /

s-1;

2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,

labelled

at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
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1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;
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(decreased / no activity) denatures or changed shape of active site ; [2]
(b)(vi) (modification to investigate another variable)

1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;

2. (independent variable) at least five concentrations of catalase ;

3. (method) simple dilution / proportional dilution / serial dilution ;  [3]

(chart)

1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /
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(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ; [1]
(b)(i) (measures room temperature)
whole number or to half a degree + °C; [1]
(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even
intervals ; °C ; [2]
(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; [6]
(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper [2]
(b)(v) (conclusions)
(as temperature increases, activity increases) more successful
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ; [2]
(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;  [3]
(c) (chart)
1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /
s-1;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,
labelled
at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
[Total: 21]
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(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ; [1]
(b)(i) (measures room temperature)
whole number or to half a degree + °C; [1]
(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even
intervals ; °C ; [2]
(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; [6]
(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper [2]
(b)(v) (conclusions)
(as temperature increases, activity increases) more successful
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ; [2]
(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;  [3]
(c) (chart)
1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /
s-1;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,
labelled
at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
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(b)(i) (measures room temperature)
whole number or to half a degree + °C; [1]
(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even
intervals ; °C ; [2]
(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; [6]
(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper [2]
(b)(v) (conclusions)
(as temperature increases, activity increases) more successful
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ; [2]
(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;  [3]
(c) (chart)
1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /
s-1;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,
labelled
at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
[Total: 21]
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(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ; [1]
(b)(i) (measures room temperature)
whole number or to half a degree + °C; [1]
(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even
intervals ; °C ; [2]
(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; [6]
(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper [2]
(b)(v) (conclusions)
(as temperature increases, activity increases) more successful
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ; [2]
(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;  [3]
(c) (chart)
1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /
s-1;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,
labelled
at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
[Total: 21]

EXAMINER MARK
COMMENTS SCHEME




1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

< sz';‘e’t } MIDDLE LoW
Your
Mark Q1 Mark scheme
(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ; [1]
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intervals ; °C ; [2]
(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; [6]
(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper [2]
(b)(v) (conclusions)
(as temperature increases, activity increases) more successful
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ; [2]
(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled waterbath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;  [3]
(c) (chart)
1. (xaxis) different plant species + (y-axis) initial rate of activity of catalase /
s-1;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm,
labelled
at least each 2 cm

3. correct plotting of five bars ;

4. five bars labelled with each horizontal line drawn as a thin line +

each

column labelled ; [4]
[Total: 21]
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2(a)(i)

2(a)(ii)

2(b)(i)

2(b)(ii)

2(c)
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Your
Mark

)

Q2
(a)(i)

MIDDLE Low

Mark scheme

(plan diagram)

1. plan diagram of appropriate size + no shading ;

2. no cells + at least two vascular bundles + correct section
drawn ;

3. epidermis drawn as two lines drawn closely together ;

4. line drawn to show area of cells located at tip of leaf; [4]

(a)(ii)

(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
cell ;

3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
[total: 19]
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(plan diagram)

1. plan diagram of appropriate size + no shading ;

2. no cells + at least two vascular bundles + correct section
drawn ;

3. epidermis drawn as two lines drawn closely together ;

4. line drawn to show area of cells located at tip of leaf; [4]

(a)(ii)

(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
cell ;

3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
[total: 19]
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2. no cells + at least two vascular bundles + correct section
drawn ;

3. epidermis drawn as two lines drawn closely together ;

4. line drawn to show area of cells located at tip of leaf; [4]

(a)(ii)

(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
cell ;

3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
[total: 19]
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(plan diagram)

1. plan diagram of appropriate size + no shading ;

2. no cells + at least two vascular bundles + correct section
drawn ;

3. epidermis drawn as two lines drawn closely together ;

4. line drawn to show area of cells located at tip of leaf; [4]

(a)(ii)

(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
cell ;

3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
[total: 19]
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(plan diagram)

1. plan diagram of appropriate size + no shading ;

2. no cells + at least two vascular bundles + correct section
drawn ;

3. epidermis drawn as two lines drawn closely together ;

4. line drawn to show area of cells located at tip of leaf; [4]

(a)(ii)

(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
cell ;

3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
[total: 19]
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(plan diagram)
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2. no cells + at least two vascular bundles + correct section
drawn ;

3. epidermis drawn as two lines drawn closely together ;

4. line drawn to show area of cells located at tip of leaf; [4]

(a)(ii)

(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
cell ;

3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
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(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
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3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
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(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)
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across largest

cell ;

2. only four cells drawn, each cell touching at least one other
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3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for
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any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
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(a)(ii)

(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
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3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
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drawn ;
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(a)(ii)

(drawing)

1. quality of line for outer wall of cells + size at least 50 mm
across largest

cell ;

2. only four cells drawn, each cell touching at least one other
cell ;

3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;

e.g. cell contains an inclusion

5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
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across largest

cell ;
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3. cell walls drawn as two lines close together ;

4. one cell which shows a difference from other cells ;
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5. uses one label line + one label to cell wall ; [5]

(ratio)

1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;

3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]
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(conclusion)
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3. decides to use same units for both measurements ;

4. displays, in final ratio, larger number to smaller number ;

5. final answer as simplest ratio ; [5]

(b)(ii)

(conclusion)
(habitat) water + (feature) large air spaces or more air spaces or
AVP : [1]

(c)

(observable difference between leaf on K1 and leaf in Fig. 2.2)

organises comparisons into three columns with one column for

features, one

headed K1 and one headed Fig. 2.2 ;

any three observable differences of comparison ;;;

e.g. K1 has more vascular bundles than Fig. 2.2 [4]
[total: 19]

EXAMINER MARK
COMMENTS SCHEME




Cambridge Assessment International Education

The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554 f: +44 1223 553558

e: info@cambridgeinternational.org  www.cambridgeinternational.org

Copyright © UCLES March 2018


mailto:info@cambridgeinternational.org
www.cambridgeinternational.org

5.8 Cambridge Assessment @
@Y International Education
Interactive

Interactive Example Candidate Responses
Paper 4 (May/June 2016), Question 1
Cambridge International AS & A Level
Biology 9700

Version 1.0



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2018
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

< sz';‘e’t } MIDDLE LoW

Your
Mark Q1 Mark scheme
1 (a) ATF and NAD both play impartant roles in respiration. Doth compounds are nucleotides. (a) both have ribose (sugars) ; R ribulose -
1(a) ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
Fig. 1.1 represents the molecular-structures of ATP and NAD. hexose ) ) )
both have, adenine / purine (base) ; | adenosine
Py NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; [max 3]
(b) accept synthesise / produce / convert to, for ‘make’ for all mp
1(b) make (named), protein / polypeptide / peptides ; A protein synthesis
/ translation
make (named), disaccharide / oligosaccharide / polysaccharide /
! : glycogen ; R nonmammalian examples such as starch or cellulose
) make (named), triglycerides / lipids / phospholipids / steroids /
cholesterol ;
A glycogenesis
make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication
RN AVP ; e.g. named example of, polymerisation / condensation
1(c) A phosphorylation example
i Sra [max 3]
1
(c) substrate-linked / substrate-level, phosphorylation ;
Fig. 1.1 1(d) I condensation reaction [1]
Using Fig. 1.1, compare the structures of ATF and NAD. (d) hydrogen, carrier / acceptor ; A gets reduced or gains H/ H* and
% . i nfga.\' electrons
FET QﬂhkﬂA\ﬁﬂM,hfbfﬂh:r}m%\OHﬂiCﬂh 4 1-“%-:1 ...... I donates R H, / hydrogen molecules
. (acts as a) coenzyme ; A enables dehydrogenases to work
m\m\.'ﬁ.m.‘{ﬁ.m'tmvmi’tfﬂf}h\ﬁ%\:)ﬂmﬁ.h% ......... ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
! respiration
Prerine.. . § um’_..??ﬁt.iwﬁ.ﬁim. ﬁ?Mtﬂrm 1 aerobic [max 2]
»tﬁl.'ﬂn?? Mf- “\.ifa\d}'kfk e MAD has e, H (e) ‘more’ needed once plus implied for second mp
1(e 1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
A_? L\ﬂ Ioewnp ‘;!{r-ﬂ?m'ﬁf. SBub o Cr:‘ﬂﬁ 5 A \1\! N Aﬁ (e) R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
M@Jﬂ?ﬂuh%@‘rﬁ- """" ) 2 (makes) more reduced NAD ;
3 makes more ATP per, gram / molecule / mole / unit mass ;
--------------------------------------------------------------------------------------------------------------------------------------------------- A releases / results in / gives, more energy per, g/ etc.
4 more, aerobic respiration / electron transport chain (ETC) /
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" oxidative phosphorylation / chemiosmosis ; A higher rate
of for ‘more’
8 L TS IR A PR RN N R R TR AR T [max 2]
3 [Total: 9]
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(b) ATF provides an .immediale- energy source for metabolic processes suchr a5 anabolic
reactions. .

State wo examples of anabolic reactions in-a mammal that require ATP a5 an enargy source,

PPN\ W I "2 \ /-7, <SS
(e} MNams the type of chemical reaction by which- ATP is made during-the Krebs cycle.
........................... ki @ﬁﬂitlfad%&%\wﬁﬁnw [11
* {d) Outline ths roles of NAD in the cytoplasm of a cell.
AL s Mapdicag o o e Tk ULC £S5 huobreage..
5 . 3k5m\55 1S i c,lgﬁs;:‘}.mi.m ok Ve coweceduced

MAD. A Arcom3 sk e ovielative., @M&thﬂdm

o Q‘H‘c;) m:."'r.n.(.‘hﬁmi""' tﬁ(! '[‘_ncgtmrf_‘- : K ——

(e} Carbohydrates and lipids are used as respiratory substrates.
Table 1.1 shows the ensrgy values of carbofydrates and lipids.
Table 1.1

respiratory substrate energy value/kJ g1
carbohydrate 15.4

fipic 8.4

Ea |.||r."u|_ ids have a h anengy

a.!}\nj,f‘\ Ih.::mr., \12-13 far. @JmTQ of umiu.,ae.-..nﬁ Stne
mrfu,..ﬂ:.,,.}rl'x Noanehs.. TR o MQK%& ace.xedeabel,
{gn A fmiﬂ.c.acl e} Aﬁ M.&;...Mm'\sz\&\.f. Qm«r s:u):.ﬁ.;atn?hw;
hes el san . Mg AR supllesizeal s Lading.

onshadiac [}Rugﬁa\uf@:}n am

1(a)

1(b)

1(c)

1(d)

1(e)
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both have ribose (sugars) ; R ribulose

ATP has 1, ribose / pentose / sugar, NAD has 2 ;
hexose

both have, adenine / purine (base) ; | adenosine

NAD has, nicotinamide / pyrimidine (base) ;

ATP has 3 phosphates, NAD has 2 ;

| ref. to additional

[max 3]

accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis
/ translation
make (named), disaccharide / oligosaccharide / polysaccharide /
glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids /
cholesterol ;
A glycogenesis
make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication
AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example
[max 3]

(c)

substrate-linked / substrate-level, phosphorylation ;
| condensation reaction [1]

hydrogen, carrier / acceptor ; A gets reduced or gains H / H* and
electrons

I donates R H, / hydrogen molecules

(acts as a) coenzyme ; A enables dehydrogenases to work

ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
respiration

1 aerobic [max 2]

‘more’ needed once plus implied for second mp
1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
R more hydrogen bonds R hydrocarbons

accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2 (makes) more reduced NAD ;
3 makes more ATP per, gram / molecule / mole / unit mass ;
A releases / results in / gives, more energy per, g/ etc.
4 more, aerobic respiration / electron transport chain (ETC) /
oxidative phosphorylation / chemiosmosis ; A higher rate
of for ‘'more’
[max 2]

[Total: 9]
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1 (a) ATPand HAD both play important roles in respiration. Both compounds are nuclecfides.

Fig. 1.1 represents the maolecular siructures of AlF and MALL

ATP

Fig. 1.1
Using Fig. 1.1, compars the struciures of ATP and NAD,

The sibase Sugar (s beoded Av Biee (hoshate goups. i
o AMAD. 13 made wp of dwo obese gars | o Mitesenous baseria. ..

e o |
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1(a)

1(b)

1(c)

1(d)

1(e)

Your
Mark

)

Q1

MIDDLE Low

Mark scheme

both have ribose (sugars) ; R ribulose

ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
hexose

both have, adenine / purine (base) ; | adenosine

NAD has, nicotinamide / pyrimidine (base) ;

ATP has 3 phosphates, NAD has 2 ; [max 3]

accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis
/ translation
make (named), disaccharide / oligosaccharide / polysaccharide /
glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids /
cholesterol ;
A glycogenesis
make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication
AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example
[max 3]

substrate-linked / substrate-level, phosphorylation ;
| condensation reaction [1]

hydrogen, carrier / acceptor ; A gets reduced or gains H / H* and
electrons

I donates R H, / hydrogen molecules

(acts as a) coenzyme ; A enables dehydrogenases to work

ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
respiration

1 aerobic [max 2]

‘more’ needed once plus implied for second mp
1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
R more hydrogen bonds R hydrocarbons

accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2 (makes) more reduced NAD ;
3 makes more ATP per, gram / molecule / mole / unit mass ;
A releases / results in / gives, more energy per, g/ etc.
4 more, aerobic respiration / electron transport chain (ETC) /
oxidative phosphorylation / chemiosmosis ; A higher rate
of for ‘'more’
[max 2]

[Total: 9]
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< Bann } MIDDLE Low
[h] ATP prmrld-es an |mmetiaie enargy sourta for melabolic progcesses such as anabolic
reactions.
] o Your
State two examples of anabolic reactions in a mammal that require ATP as an energy source, Mark (0| Mark scheme
' Lrealtpe  phesphate fomatin » (a) both have ribose (sugars) ; R ribulose
Frohipe irms.uc-rt- g.;_.-.-..'mmls ‘and fen h-l-u The ool 1(a) ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
2z B B fehybsielis Gyste “Gaben -2 hexose
both have, adenine / purine (base) ; | adenosine
&) Mame the & of chemical reacion which ATP i= made rin i NAD has, nicotinamide / pyrimidine (base) ,
) Rl by during the Krebs cycle . ATP has 3 phosphates, NAD has 2 ; [max 3]
RIS it R T S AT (b) accept synthesise / produce / convert to, for ‘make’ for all mp
{d) Outiing the rales of NAD in tha eytoplasm of a csll. . mil;e (na;rr;_ed), protein / polypeptide / peptides ; A protein synthesis
ranslation
;..;u!u- 4 o .-Em— _ox Jd;hw: mtlah‘m tn fhe oo make (named), disaccharide / oligosaccharide / polysaccharide /
HAD. aa H it Fhwh """"""" glycogen ; R nonmammalian examples such as starch or cellulose
of raduced MAD, the hydmoun 5 ed do Ewuﬁh tnergy for ATP. Spfhase mal;e I(nametlj), triglycerides / lipids / phospholipids / steroids /
= - R S R N N H e e P e IR PR TR R YRR B S S R IS N SR R L R ) c o estero ;
MAD 05 used o Synthes'es dopamie , N A glycogenesis . o
make, nucleotide / polynucleotide / nucleic aci ;
e e O o L L o S O SR S S k leotide / pol leotide / | d/DNA /RNA
A transcription / DNA replication
i - AVP ; e.g. named example of, polymerisation / condensation
- 2] A phosphorylation example
...... e v g R TR LSRR R LB b AR LB [max 3]
{e) Carbohydrates and lipids are used as respiratory substrates. (c) substrate-linked / substrate-level, phosphorylation ;
. - o | condensation reaction [1]
labie 1.1 shows e energy values of carbohydrates and lipids. 1(b)
Table 1.1 (d) hydrogen, carrier / acceptor ; A gets reduced or gains H/ H* and
electrons
- - I donates R H, / hydrogen molecules
respiratory subsirata enargy ""9"-""’”9_' (acts as a) coenzyme ; A enables dehydrogenases to work
carbohydrate 15 B 1(c) ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
respiration
liphel 29,4 1 aerobic [max 2]
. Expla[n wihy lipids have a higher energy value than carbohydrates. (e) ‘more’ needed once plus implied for second mp
¥ . 1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
........ Lip'de, bave. . bighar, snergy. olus, Hhan, Crbebydrates becasse, e .. d) R more hycrogen bonds R hydrocaroons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
Coqtadn _imore  Carben  opd hq dogen  per melecule fhap Cﬁ"pﬂh’ drates. 2 (makes) more reduced NAD ;
3 makes more ATP per, gram / molecule / mole / unit mass ;
m{ilqhﬂ*ﬁlmm‘f'hﬂ. l““'ﬁﬁ*“ﬂh#ﬂm“!ﬁ*"s A releases / results in / gives, more energy per, g/ etc.
: 1(e) 4 more, aerobic respiration / electron transport chain (ETC) /
Syihewized: | b——————re e oxidative phosphorylation / chemiosmosis ; A higher rate
of for ‘more’
................................................................................................................................................... [max 2]
[Total: 9]
- [2
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Your
Mark Q1 Mark scheme
1 (a) ATP and NAD both play important roles in respiration. Both compouneds ars nusleotides. (a) both have ribose (sugars) ; R ribulose o
(@) play imp A 1(a) ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
Fig. 1.1 represents the molecular strucures of ATF and MAD, hexose ) ) )
: | -+ - both have, adenine / purine (base) ; | adenosine
‘ NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; [max 3]
(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis
/ translation
make (named), disaccharide / oligosaccharide / polysaccharide /
. glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids /
cholesterol ;
1(b) A glycogenesis
Vas make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
: A transcription / DNA replication
AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example
[max 3]
ATP NAD
1(c) (c) substrate-linked / substrate-level, phosphorylation ;
Fig. 1.1 ] | condensation reaction [1]
Using Fig. 1.1, UDITIF'EN the structures of ATP and NAD. (d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H* and
. electrons
Fﬂpj hask 1 W&ﬁﬂi‘ﬁﬂ& ........ Pﬁmﬁﬂﬁ ...................... I donates R H, / hydrogen molecules
- . . a (acts as a) coenzyme ; A enables dehydrogenases to work
&W%W@[ﬂmﬂ .......... L&Q—i’fﬁﬂ'\ﬁdm ...... A 1(d) ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
F O YT I FIPEE | [ U, N resp'rat'on
LR W L W) ) o O~ SO LI 1L O . . AT = —— 1 aerobic [max 2]
Zﬁnﬂrp ....... CHE....... [ﬂ_’iﬁﬂ“f‘cl ]:Q ------- : mmi’}f«fﬂmj -------- (e) ‘more’ needed once plus implied for second mp
. 1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
...... iE-.......ﬂ..._....ﬂh,:ﬂﬁ.‘lﬂﬂﬂ..,..,.“.,,m ph@ﬁphﬁi‘];'%h’.! R more hydrogen bonds R hydrocarbons
. Lo .[‘.Hm . accept produces / gives / results in for ‘makes’ in mp 2 and mp3
l:mi ....... andl....have...... 0. ..... sifferent..... L 1AM - gocept produces /gives /results
;- o 3 makes more ATP per, gram / molecule / mole / unit mass ;
QE_ """"" b iy _C‘H‘l;@&ﬂ-lf‘ﬂ_ """ .E?-’ll‘f """"" an d """" LR A releases / results in / gives, more energy per, g/ etc.
P}.QSM 4 more, aerobic respiration / electron transport chain (ETC) /
e @Q‘LP" """"""""""""""""""""""""""""""""""""""""""""""""""" oxidative phosphorylation / chemiosmosis ; A higher rate
of for ‘more’
B B e B 8 54 5 05 8 B B B vy mrr e m S memem [max 2]
- [Total: 9]
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{h} ATE PID‘I{;D:I& ann inmnneiiale SRy SOWGE for elabobc P sucly s anabolic
reactions.

State two examples of anabolic reactions in'a-mammal that require ATP as-an energy solrce.
e [£1

(=} MName the typc of chemizal reaction by which ATP la made during the Kreba cycle.

{d) Outiine the roles of NAD inthe eytoplasm of a call.
NPJ.L} b ,f;gz.hmzam@ S S

{e) Carbohydrates and lipida are used az roapiratory substrates.

Tahin 1.1 sheows the anergy valies of radhobyrrates and lipids

Table 1.1
resplratory substrate energy valus/kl g
carbohydrate 15.8
Eple! 39,4

Explain why lipids have a higher energy value than carbohydrates,

hards....are. boken. . duvica . hadi lusis
______________ uring... haden lusif.
[Total: 10}
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1(a)

1(b)

1(c)

1(d)

1(e)
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Mark

)

Q1

MIDDLE Low
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both have ribose (sugars) ; R ribulose

ATP has 1, ribose / pentose / sugar, NAD has 2 ; | ref. to additional
hexose

both have, adenine / purine (base) ; | adenosine

NAD has, nicotinamide / pyrimidine (base) ;

ATP has 3 phosphates, NAD has 2 ; [max 3]

accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis
/ translation
make (named), disaccharide / oligosaccharide / polysaccharide /
glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids /
cholesterol ;
A glycogenesis
make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication
AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example
[max 3]

substrate-linked / substrate-level, phosphorylation ;
| condensation reaction [1]

hydrogen, carrier / acceptor ; A gets reduced or gains H / H* and
electrons

I donates R H, / hydrogen molecules

(acts as a) coenzyme ; A enables dehydrogenases to work

ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic
respiration

1 aerobic [max 2]

‘more’ needed once plus implied for second mp
1 more, C-H bonds / hydrogen(s) / reduced ; | C-C bonds
R more hydrogen bonds R hydrocarbons

accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2 (makes) more reduced NAD ;
3 makes more ATP per, gram / molecule / mole / unit mass ;
A releases / results in / gives, more energy per, g/ etc.
4 more, aerobic respiration / electron transport chain (ETC) /
oxidative phosphorylation / chemiosmosis ; A higher rate
of for ‘'more’
[max 2]

[Total: 9]
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2 The cuncinbation of Gabon didxide 0 the atmosphers and.the light intensity often limit the rate of
photosynthesis.

{a) . Explainwhat |z meant by.a limiting factorin relation to. photosynthesis.
AN, ... SEACHRN, RCAUCA. 2 1EYR. Mg i Puckel 4. (€1 k.

...... i ' 2]

(b) Irvestigations were caried out in Florida, USA, into the sffect of different concenirations of
atmospheric carbon dioside and of light intensity on the rate of photosynthesis of soybean
planis.

Plants were grown from seed in outdoor, compiter-controlled growth chambers &t different

concentrations of carbon dicxide. The upper parts of tha chambers were transparent so that
the plants recalved natural sunlight.

(After the seedlings amerged, the: alr in the soll was separated from the air around.tha leaves
by a gas-tight seal in each chambsr.

Suggest why the air in the sofl and the air around tha leavas of he plants were separated.

{c) In one investigation, two sets of plants, A and B, wenz grown from seed &t different
concentrations of carkon dicedde:
*  A—nomal atmospheric concantration of carbon diedde (0.033%)
+ B =nnmal atmnspharin moncaniration of carbon dioeide «2 (0.068%).

Then, keeping each set of planis in its parfioular concentrabon of carbon dicedde,
measuramants were made of their rates of photosynthesis at different light intensities.

The results are shown In Fig. 2.1 on pags 5.

2(a)

2(b)

2(c)(i)

2(c(ii)

2(d)
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Mark
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MIDDLE Low

Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]
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4 FTTTE L T T e
I N I L
I 1 ] ..::..n. Ti] LR et B
[ | . T i
mean rate of e e Ry A -
photosynthesis 3 J—h Lo NN RE i
perunit area of R PPiELEAa
lmaf/arhitrary IS E : LN RE RN T 3-
units EEE s 2
FEERERTES i
EEARET AR s sact A
73 ; T ;
:f’ - i
/f:-- F R .
:- I
N P o
4 £ 6 ' 8 1 10
light intensity/ arbitrary uniks
Fig. 2.1

With referance fo Fig. 2.1:

{i} describe and explain, in terims of limifing.faclors, the results from tha plants in a.at A
B Lo Lozt mbzeaikied.. 0. bo.eeesd ). Mg, b kt.mhw
e M Mg facknr. e g ilans.. i Mgl iRy, cussed A ...

MMM#MWE%F%.FMS k. fabelou

[tk ket ) £ 3 Lot Tow lobl pde Sl Y B tonena ot
...\wln. wmnm],:....m ........................ . R S Tt uutm L T s.r o
- ngoneen beyymmdd | 4he.. 0, cam ok e Hae. B Lo ihgpe....
W%&MWMP@M&@@ .......................
(3= mrmamwﬂ%m ...... 2T N B

{ily explain the difference between the results of 2ot A and sat B at high light intensities.
;‘i«tm E.. -:.93L e, .{mt]' g, Yasiga, o inds, a0,

_________ hjd:_jmﬂm,AMm 121

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)
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Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]

[Total: 13]
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(d) In & second investigation, two 2eta of planta, © and D, were grown from sced, ao before, in
different carbon dioxide concentrations:

+ G ~normal atmospheric concentration of carbon dicxide (0.033%)
+ D —normal atmaspheric concentration of carbon dicdde 2 (0.068%).

When the plants matured, conditions in the growth chambers were changed to investigats the

P T

raie O phioiusymitieesis of eacl) s2d of planis in different concentrations of carbon dicxide.

The resulie ara ehewn in Fig. 2.2,

L e : .
o
mean rats of R - .fs#:: ;
photosynthesis i+ :
par unit araa af i i [
leaf/ arbitrary units : i L 3
Saha I ; egat C

2 -
EEENE .sj. i i
Fhoidy § i
148 HHr
R

O 2 L /]

concentration of carbon
digricle/arbitrary units

Fig. 2.2

2(a)

2(b)

2(c)(i)

2(c(ii)

2(d)
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Mark
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MIDDLE Low

Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]

EXAMINER MARK
COMMENTS SCHEME




‘Guggest sxplanations for the higher rate of photasyntheslsper unit area of leafah.u:rma Ly the
plants in set D compared with those in set C.

Pl oe wﬁﬂumm it Hettn. Ly, mmmkmhm u{:.*.:jlf'%

:Wﬂwaﬂﬂmemﬂ—rﬁFﬂwmwf

oo R BB ﬂ&mmgg_.mnmgmm o e Anglad dapesdast
it dodepisdoat.. rm.:cl:amsmr Mj’m...t oo, Lo n e RagiE

TS A
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[Total: 13]

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)
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Your
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MIDDLE Low

Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]
EXAMINER MARK
COMMENTS SCHEME




2  The conceniration of cartbon dioxide in the atmosphere and the light intensity often E‘nll the rats of
photosynihesis.

{a) Explainwhat is meant by a limifing fctorin relation to ph:tﬂ_osgrrrt'hasis.
{@!hﬁgﬁoﬁmmt@s iﬁ...m...&ﬂifﬂ...%.....nmm ......

....‘%)Ejnaiﬂmr..ﬁ....r,f..mﬁ..imﬂ‘i_..ﬂzqs.d...:Hm&.,gﬂzhm.d!wde..m
.._}Jn_e..mh:n.}..p‘mhaqm’fﬁuﬁg Jncreane R W rPathes o

?h&mq sanere.. other fodors. Sk aa gt indeosihg is........

Hng Lo reaf o © (oo s iidr ' an lergl ¢ I“"‘F
(b) Imﬂsﬁg{:lt{o{rtﬁ were carried out in Florida, USA, into the sffect of different ocnceﬁ%%'m 'm;;
almosphenc carbon dioxide and of ||gm intensltjr on e rate of ptms:.rmnasls of soybean

plants. -

Flants weregrown from seed in citdoor, computer-controlled growth chambers at difierent
roncaniratinns of cadon iiln:::lr*l,nf‘l'hn upner parts of ?'hs- chamhers wera transparent so that

the plants received n ji'

Mtﬁr the seedlings emerged, the air in the soil was separated from the air arcund the |eaves
by a gas-tight seal in each chambey/

Suggest WWl and the air around the [eaves of the plants were aepara!efl/

Log o Yee &m!n Cm*ﬁme.dl Jﬁ‘:I NTATL e
= QE;I&E‘.%& -\‘H:x‘r Rroim ﬂﬂ‘t‘....‘hﬁ....ﬂfﬂtﬁﬂu{a ..............
....... b,.; e W s I = L ATt =721 1 SO

_______ i ﬂ%ﬂ_twmm:u.

(¢} In one |mea1]gatm1 two sals of p!a.nh A and B ware g.rnwn from seed al dilferant
concentrations of carbon diodde:
* A -—normal Ehnﬂsphenc conceniration of carbon dioxide (0.033%)

- B —normail aimosphenic conceniration of carbon divkide =2 {0.080%:).

Then, keeping cach cct of plants in its partioular eoncontrafion of carbon diewide,
measurements were mede of thelr rates of photosynthesis at different light intensities.

The rasults are shown in Fig. 2.1 on page 5.

2(a)

2(b)

2(c)(i)

2(c(ii)

2(d)
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MIDDLE Low

Your
Mark Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]
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Fig. 2.1
With rafererics to Fig. 2.1:
(i} @escribe and sxplain, in terms of limiting factors, the results from the plants in sa(A)
A, Xee.. lighd..inkensihy. inrecao.... e mean.. cake.gh ...
Phofosyntesis. ger, mﬁwm,t:eﬁrﬂm.q!nm@nﬂmn .........

<. akitony anits.. K12, orkifuon). units.. of light.......
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

< sz';‘e’t } MIDDLE Low
Your
Mark Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO2 in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]

[Total: 13]

EXAMINER MARK

SCHEME

COMMENTS




(d} Ina second investigation, two sets of plants, G and D, wens grown from ased, as befors, in
different carbon dioxide concentrations:

*  C-normal atmospheric concaentration of carbon dioxide (0.033%)
* D= normal atmospheric concentration of carbon dioxide »x2 (0.066%).

When the plants matured, conditions In the growth chambers ware changed to invesfigate the
rete of photosynihesis of @ach 21 of planis In different concentrations of carbon dloxide.

The results are shown in Cig. 2.2,
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2(a)

2(b)

2(c)(i)

2(c(ii)

2(d)

Select
page

)

MIDDLE Low

Your
Mark Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]

EXAMINER MARK
COMMENTS SCHEME




Suyyesl explarmaliores fur Use bigher abe of ﬂmdusynllnﬁi:f; per unil ares of leal shown by e
lanis In set D compared with those in set C.
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)
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MIDDLE Low

Your
Mark Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]
EXAMINER MARK
COMMENTS SCHEME




2 The concentration of Garbon dicedde in the atmosphere and the lght iui.n;nus.irf often limit the-rais of
photosymthesis.

(a)

(b)

(e}

Explain what s meant by a imiting facterin relation to photosynihesis.

Irvestigations were carred out in Florida, USA, into the effect of different concentrations of
amospheric carbon dicxide and of fight INtensity on the rate of photosynthesls of soybean

plants.

Plants ware grown from seed in outdoor, computer-controiled growth chambers at differant

concentrations of carbon dicgide. The ypper parts of the charmbers were fransparent so that
the plants received natural sunlight.

After the seedlings emerged, the &ir in the soll was separated from the alr around the leaves
by a gas-tight ssal in each chamber.

Suggest why the air in the soil and the air around the leaves of the plants were separated.
’(EEH hove.... differant... concerbrohions .o (Qz..50..4

aff...sefuied... o...auoid... corfUsion....and...foake. it .clenl. ...
edoich,.. conentyotion, hos. oo, e ML;E{JMWﬂ ........

121

In one inves‘tigalion. two sats of plants, A and B, were grown from seed at diffsrant
concentrations of carbon dicecde:
= A= nanml atrmsplmlcmncsnlrabmdcarbm dicedde [ﬂﬂ&ﬁ%}

d P, W T TR Y
[L¥] WIILMI!I-:INILN Lﬂﬂluul HI\MF ) |l_'\u| ELCL T B

= B — nonal abimosphst

Than, keaping cach set of plants in itc parlicular concentration of carbon dicwide,
measurements were made of their rates of photosynthesis al different light intensities.

The results are showr in Fig. 2.1 on page 5.

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)
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Mark
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MIDDLE Low

Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]
EXAMINER MARK
COMMENTS SCHEME




5 ] I o -
s S e DL
maan rale of { aap i
photosynilesss : b g
per unit area of HEHE e .:
loat/atbirary iEEssnta Soeon
units - : =i
24 ann Ammm : S ucl A
T ST Lpet uk
‘) R R EEE R L 21
] T -' H HE
1|1 Fabayr.x i
I
BT H
o JEE T 3 N1 W i H
0 2 4 il B8 10
light intensity/ arbitrary. units.
Fig. 2.1

With reference 1o Fig. 2.1z
(i} describe and explain, in terms of Emiting factors, the results from the plants inset A

irdRSitY, Inceeases, abe. ke o photosydess. alio ..
A0S ;. o pikeou,. 5. cenchedd ... N0 udier. o madh ...
tinkt .. ;m%am,mm&mﬁm .............
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(i) explain the difference between the results of set A and set B at high light intensities.
A Jnigh. 1T (ke0sties., sek B, bos.a higher. vute. ...
of _photoyothesis . because. the . cnocentariion. o
G0 5. Iaigher. (1wie o8, oouch) 50, i SAKEY O0gEE.........
AN (D2 coNTIElNS... F.. ke LG, .0 6t B
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Your
Mark

)

MIDDLE Low

Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]
EXAMINER MARK
COMMENTS SCHEME




(d} In a sevond nvestiyaliva, lwo sels of plants, © and D, weie grown lvom seed, as bafore, in
different carbon diox/de concentrations:

+  C -normal aimospheric cancentration of carbon dicxdde (0.023%)
+ D —pormal atmasphearic concentration of carbon diceide x2 (0.066%).

When the plants matured, conditions in the growth chambars wara changed to invesfigate the
rate of photosynihesis of each set of plants in difterent concentrations of carbon dicxds,

Tive results are shown in Fig. 2.2,
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Fig. 2.2

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)
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MIDDLE Low

Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]
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Suggest explanations for e higher rate of photesynthesis per unil area of leal.shown Dy the
planis in set'D compared with these inset C. -
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)
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Your
Mark

)

MIDDLE Low

Q2 Mark scheme
(a) at lowest value / in shortest supply ; I insufficient supply / not
enough
(the) one factor of several that affects rate ; A one factor of
several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; increasing / entering (upper chamber)
ref. to respiration of soil organisms ; A respiration of bacteria /
fungi / seeds
ref. to respiration of plant roots ; [max 2]
(c)(i) I ref. to set B throughout | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
1 rate increases as light intensity increases ;
2 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 — 7 au
3 rate, levels off / reaches plateau / remains constant ;
A rate unaffected (by light intensity)
4 another (named) factor / not light intensity, is limiting ;
A CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 concentration is limiting at a higher light intensity in B
[max 2]
(d) accept ora throughout

1 D, adapted to high CO2 / can use more CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

2 D have more, chloroplasts / chlorophyll ;

3 D have more, rubisco / RuBP ;

4 D have more stomata ;

5 D have thinner leaves ;

6 AVP ; e.g. ref. to diffusion of CO; [max 4]
[Total: 13]
EXAMINER MARK
COMMENTS SCHEME
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3

walaria is a serious and often fatal infectious disease caused by Plasmedium. Drugs such as
chiorogquine are widaly used to decrease the risk of gatting malaria and also to treat people
who have become infected. However, in  many parts of the WH F.annmﬁum pepulalu:‘ns have
become resistant to chlorogline. -

SBaguencing the genome of Plasmodium and the application of bloi:ﬂormatl::s has provided several
new largabs for Iha dawalnpment af anti-malarial drugs. )

I {a} (i) Derlna tha term bioinformatics.

e '-maq,xm daka, psequtotes.. aﬁwﬁ Sered ...

{li] Dullrnn how snmancng the genome of Plasmodiurn and the use of hlalnhrrnahns can
suggest new largets for anti-malarial drugs. .

r.:.l.,--ﬁvﬁ
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3(a(i)

3(a(ii)

3(b)(i)

3(b)(ii)

Select
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Your
Mark

)

MIDDLE Low

(0] Mark scheme
(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;
A compare, genes / genomes [max 1]
(a)(ii) 1 identify / recognise, gene(s) ; A find where genes are
2 predict, primary structure / amino acid sequences, of
proteins ;
3 predict 3D structure of proteins ; A tertiary
4 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure
of, protein / enzyme ; A drug specific to protein | denature,
protein / enzyme
6 drug prevents, transcription / expression, (of gene) ; | gene
editing [max 3]
(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ;
A time-saving
can try out changes to, model / drug structure, to see if more
effective ;
no need for, laboratories / equipment ; | uses less labour
(initially) no need for tests on, animals / humans ; A fewer
ethical issues [max 3]
(b)(ii) functionality / to test that drug, actually works / is effective ;

A cannot assume predictions are correct | efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on
doses

[max 2]
[Total: 10]
EXAMINER MARK
COMMENTS SCHEME




< sz';‘e’t } MIDDLE LoW
(b) In parts of the world where Plasmodivm is resistant fo chloroguine, ona of the most affective
anti-malarial drugs currantly in use is arternisinin. Arterniginin works by binding to an anzyme
in Flasmodium called PIATPS, acting as an inhibitaor. Your
Q3 Mark scheme
A substance called curcumin, which hias'longbeen used as a spice and yellow food cofouring Mark ;
il India and other- l:-a:l.lntnea. is.2lso’kiiown 1o ach agalrlsl chloroguing-resistant Plasmodium, (a)(i) database(s) ;
A group of regearchers predicted that curcumin acls b:.r binding to the same enzyme as 3(a)(i) computer (programs) / software ;
artgmisiin. analysis of, data / biological information / sequences ;
In-order'to tést this hypothesis, and o try-te find -similar substances'shat might work even A compare, genes / genomes [max 1]
better than curcimin, the rasearchers used theoretical modaling to: (a)(ii) 1 identify / recognise, gene(s) ; A find where genes are
ook at the chemical structures of various molecules with a slm]lér sil.'uciur& o 2 predl(?t, anary structure / amino acid sequences, of
vgurcumin {curcurin anakogues) proteins ; , ,
3(a)(ii) 3 predict 3D structure of proteins ; A tertiary
generate a three-difensierial model of the Struclure of the. enzyme PIATPS 4 identify / predict, functions of proteins (from 3D structure) ;
o da S ) _ 5 ref. to drug to, bind with / block activity of / disrupt structure
- investigate whether each curcumin analogue could bind to-PIATPS. . - of, protein / enzyme ; A drug specific to protein | denature,
“The resedichers prédicied that several of the curcumin.analogues would bind more strongly protein / enzyme . .
than curcumin to-PIATPE. 6 drug prevents, transcription / expression, (of gene) ; | gene
R . editing [max 3]
i} Suggest advantages of using theoretical models in this research, rather than testin - -
o pﬂ;ﬁm drugs In ?r';; |abﬂ,am?.ﬁ, 9 (b)) cheaper ; A more economic(al)
3(b)(i) faster / can try many different drugs in a short period of time ;
A time-saving
can try out changes to, model / drug structure, to see if more
effective ;
no need for, laboratories / equipment ; | uses less labour
(initially) no need for tests on, animals / humans ; A fewer
ethical issues [max 3]
(b)(ii) functionality / to test that drug, actually works / is effective ;
- A cannot assume predictions are correct | efficiency
. B&.Lﬁ%ﬁﬂ.q .................................................................................... R 3(b)(") safety ; A ref. to clinical trials / side effects
3 dosage ; A theoretical modelling will not give information on
............................................................................................ ] doses
(i) Suggest why theoretical modelling cannot completely replace laboratory trials in the [max 2]
search for new drugs. [Total: 10]
,,, Becore... j‘n«l‘.}f'ﬁg doat mmcksin. Neesy odghl oat...
e ol N cead. | ife P .3!..._m!.'! oflect o sn proplt......
Se.be. s, poebabilidn ol L L Kla ens b ek
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B0 GBS et e
[Total:10] - EXAMINER MARK
COMMENTS SCHEME




Malaria is a serlous and often falal infectious disease caused by Plasmodium. Drugs such as
chiaroquing are widely used to decrease the risk of gefting malaria and also o treat paople
who have become infecfed, However, In many parts of the world, Plasmodium populations have
become resistant to chloroquine,

Sequencing the genome of Plasmodivwm and the application of bioinformatics has provided several
new targets for the development of anti-malarial drugs.

{a} (I} Define the term biolnformatics.

_____ The. .........ﬂ.e‘.‘ﬂd‘mil{-.r_:lf}...?....P(ﬂ.ﬁ.f.iﬁ.hg?....Mfﬁﬂk]ﬂ_....@fp.‘...............
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(i) OCutline how sequencing the genome of Plasmodium and the use of bioinformatics-can
suggest new targets for anti-malarial droegs.
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3(a(i)

3(a(ii)

3(b)(i)

3(b)(ii)
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Your
Mark

)

MIDDLE Low

(0] Mark scheme
(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;
A compare, genes / genomes [max 1]
(a)(ii) 1 identify / recognise, gene(s) ; A find where genes are
2 predict, primary structure / amino acid sequences, of
proteins ;
3 predict 3D structure of proteins ; A tertiary
4 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure
of, protein / enzyme ; A drug specific to protein | denature,
protein / enzyme
6 drug prevents, transcription / expression, (of gene) ; | gene
editing [max 3]
(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ;
A time-saving
can try out changes to, model / drug structure, to see if more
effective ;
no need for, laboratories / equipment ; | uses less labour
(initially) no need for tests on, animals / humans ; A fewer
ethical issues [max 3]
(b)(ii) functionality / to test that drug, actually works / is effective ;

A cannot assume predictions are correct | efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on
doses

[max 2]
[Total: 10]
EXAMINER MARK
COMMENTS SCHEME




{b) In parts of the world where Flasmodium s resistant to chioroquine, one of the most effective
anti=malarial drugs currantly in use is arternisinin. Artemisinin works by binding to an enzyme
in ‘Piasmodium called PIATPE, acting as an inhibitor.

A substance called curcumin, which has long been used as a spice and yellow food colouring
in India and other countries, is.also known o act against chloroguine-resistant Plasmodium.
A group of researchers predicted that curcumin acls by binding to the same enzyme as
arlamésinin.

In order to test this hypothesis, and to try to find similar subsiances that might work even
better than curcumin, the researchers used theoratical modedling to:

+ look at the chemical structures of l.nanms molecules with a similar structure 1o
curcumin (curcumin analogues)

+ generate a three-dimensional model of the structure of the enzyme PIATPS
+  investigate whether each curcumin analogue could bind to PIATPS.

The researchers-predicted that several of the curcumin analogues would bind more strongly
than curcumin to PIATRE,

(i} Suggest advantages of using theoratical models in this rezearch, rather than testing
passible drugs in the laboratory.

Aha L bl ccaloly ... 50, ‘lhcm«:ﬁceﬁ...mmm....m."m ...............
LT e 4G Tt N L X LT oS P

________ (3]

(i) Suggest why theorstical modeling cannot completely teplace laboratory trials in the
gearch for new drugs.

[Total: 10]

3(a(i)

3(a(ii)

3(b)(i)

3(b)(ii)
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Mark
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MIDDLE LOW
(0] Mark scheme
(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;
A compare, genes / genomes [max 1]
(a)(ii) 1 identify / recognise, gene(s) ; A find where genes are
2 predict, primary structure / amino acid sequences, of
proteins ;
3 predict 3D structure of proteins ; A tertiary
4 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure
of, protein / enzyme ; A drug specific to protein | denature,
protein / enzyme
6 drug prevents, transcription / expression, (of gene) ; | gene
editing [max 3]
(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ;
A time-saving
can try out changes to, model / drug structure, to see if more
effective ;
no need for, laboratories / equipment ; | uses less labour
(initially) no need for tests on, animals / humans ; A fewer
ethical issues [max 3]
(b)(ii) functionality / to test that drug, actually works / is effective ;

A cannot assume predictions are correct | efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on
doses

[max 2]
[Total: 10]
EXAMINER MARK
COMMENTS SCHEME
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Malaria is a serious and often fatal infectious disease caused by Plasmodium. Drugs such as
chloraguine are widsly used to decrease the risk of getting malarla and also to treat people
who have become infected, However, in many parts of the world, Plasmodium populations have
betome resistant to chicroquine.

Sequencing the genome of Plasmodium and the application of bicinformatics has, provided several
new targets for the development of anti-malarlal drugs.

{a) (i) Define the term bioinformatics.

=L € 1 \ W

____________ 2

{il} Oulline how sequencing the genome of Plasmodin and the use of bicinformatics can
suggest new targels for anti-malarial drugs.

e S AN Gy D IORL 5 RN

=T NPT S - Y O ....D,n'i.:}.....:5.1.&1’5;&5_...1}:::.......3@. .........
B R S e M"'mr;‘“ﬁomﬁwﬁ,\lmg@nlqéf_v ............

JUATC VPPN SR V-CP ) S SR . LS PONE P O W .t S
..... LB SOANALY e B S St 8058 V2. 08N Mo

0 T el = O . PO v (O N ot ¥ S i3

3(a(i)

3(a)(ii)

3(b)(i)

3(b)(ii)
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Your
Mark

)

MIDDLE LOW
(0] Mark scheme
(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;
A compare, genes / genomes [max 1]
(a)(ii) 1 identify / recognise, gene(s) ; A find where genes are
2 predict, primary structure / amino acid sequences, of
proteins ;
3 predict 3D structure of proteins ; A tertiary
4 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure
of, protein / enzyme ; A drug specific to protein | denature,
protein / enzyme
6 drug prevents, transcription / expression, (of gene) ; | gene
editing [max 3]
(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ;
A time-saving
can try out changes to, model / drug structure, to see if more
effective ;
no need for, laboratories / equipment ; | uses less labour
(initially) no need for tests on, animals / humans ; A fewer
ethical issues [max 3]
(b)(ii) functionality / to test that drug, actually works / is effective ;

A cannot assume predictions are correct | efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on
doses

[max 2]
[Total: 10]
EXAMINER MARK
COMMENTS SCHEME




(b) In parts of the world where Plasmaodivm is resistant to chloroguing, one of the most effective
anti-malarial drugs currently in use is artemisinin. Artemisinin works by binding to an enzyme
In Plasmodivm called PIATPS, acling as an inhibitor,

A substance called curcumin, which has long been used as a spice and yellow food colouring
in India and other countries, is also known to act against chloroguine-resistant Plasmoaiurm.
A group of researchers predicted that curcumin acts by binding to tha same anzyme as
artemisinin.

In order to test this hypothesis, and to try to find similar substances that might work even
bettar than curcumin, the researchers used theoretical modeling to:

+* ook at the chemlcal structures of varlous molecules with a similar structure 1o
curcumin {curcumin analoguas)

*  generate a three-dimensional model of the structure of the enzyme PIATPE
*  nvesligate whether each curcumin analogue could bind to PIATPS.

The researchers predicted that several of the curcumin analogues would bind mare strangly
than curcumin to FIATPS.

{i) Sugoest advantages of using theoretical models in this ressarch, rather than testing
pessible drugs in the laboratory. '
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{iiy Suggest why thecretical modelling cannot completely replace laboratory irdals in the

saarch for new drugs.
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3(a(i)

3(a)(ii)

3(b)(i)

3(b)(ii)
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MIDDLE LOW
(0] Mark scheme
(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;
A compare, genes / genomes [max 1]
(a)(ii) 1 identify / recognise, genel(s) ; A find where genes are

2 predict, primary structure / amino acid sequences, of
proteins ;

3 predict 3D structure of proteins ; A tertiary

4 identify / predict, functions of proteins (from 3D structure) ;

5 ref. to drug to, bind with / block activity of / disrupt structure
of, protein / enzyme ; A drug specific to protein | denature,
protein / enzyme

6 drug prevents, transcription / expression, (of gene) ;
editing

| gene
[max 3]

cheaper ; A more economic(al)

faster / can try many different drugs in a short period of time ;
A time-saving

can try out changes to, model / drug structure, to see if more
effective ;

no need for, laboratories / equipment ; | uses less labour

(initially) no need for tests on, animals / humans ; A fewer
ethical issues [max 3]

(b)(ii)

functionality / to test that drug, actually works / is effective ;
A cannot assume predictions are correct | efficiency

safety ; A ref. to clinical trials / side effects

dosage ; A theoretical modelling will not give information on
doses

[max 2]
[Total: 10]
EXAMINER MARK
COMMENTS SCHEME
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4 Maize is an important food crop that has been improved both by selective breeding and by genetic
madification.

(a) Qutline how selective breeding has been used to improve maize.
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4(a)

4(b)

4(c)(i)

4(c)(ii)
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Your
Mark

)

Q4

MIDDLE Low

Mark scheme

1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6

years / 1996-2001, no resistant species [max 4]
(c)(ii) social

increased yield / more food / cheaper food / AW ;

environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]

[Total: 13]

EXAMINER MARK
COMMENTS SCHEME




{b) Fig. 4.1 shows part of a maize cob. The cob is made up of many individual seeds called
kernels. Each kernel results from a scparate fertilisation of a male and a female gamete.
Some kemnels are yellow and some are purple.

Fig. 4.1

Marne the type of varation shown in Fig. 4.1. Suggest a genetic explanation for this patiern of
variation in colour.

R p— DR Y R——— -
explanation ....&.. farenia B, chawn B, duse. dh., gunkypie vasflbion asd.....
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4(a)

4(b)

4(c)(i)

4(c)(ii)
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Your
Mark
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Q4

MIDDLE Low

Mark scheme

1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6

(c)ii)

years / 1996-2001, no resistant species [max 4]
social
increased yield / more food / cheaper food / AW ;
environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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{c}) Maiza and other crops have been genetically mdified since 1996 to produca the Bt toxdn to
kill insect pests.

Fig. 4.2 shows the area of Bt crops grown (platted polnt'sj and the number of insect past
species in which resistance o Bt has been reporied (bars).
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1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6

(c)ii)

years / 1996-2001, no resistant species [max 4]
social
increased yield / more food / cheaper food / AW ;
environmental

decreased insecticide use / few hazards to humans / Bt only targets
pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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i) EF;MEMHH explanation for the relatienship between the area of Bt crops
own and the number of resistant pest spocies. ’
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(i) Suggest one social advantage and one emdronmental advantage of growing this Bt
maizea. .

4(a)

4(b)

4(c)(i)

4(c)(ii)
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1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6

years / 1996-2001, no resistant species [max 4]
(c)(ii) social

increased yield / more food / cheaper food / AW ;

environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]

[Total: 13]
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4 Maiza ks an impartant food crop that has been improved bath by selective breeding and by genetic
modification.

(a) Outline how selective breeding has been used to improve maize,
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4(a)

4(b)

4(c)(i)

4(c)(ii)
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Q4

Mark scheme

1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6
years / 1996-2001, no resistant species [max 4]

(c)ii)

social

increased yield / more food / cheaper food / AW ;

environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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(b) Fig. 4.1 shows part of 8 maize cob, The cob is made up of many individual seeds called
karnzls. Each kemel results from a separate fertilisation of a male and a female gamete.
Some kemels are yellow and some are purple.

Fig. 4.1

MName the type of variation shown in Fig. 4.7. Suggest a genetic explanation for this pattern of
variation in colour.
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4(a)

4(b)

4(c)(i)

4(c)(ii)
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1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6
years / 1996-2001, no resistant species [max 4]

(c)ii)

social

increased yield / more food / cheaper food / AW ;

environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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{e) Maize and other crops have been genetically modified since 1996 o produce the Bt toxin fo

kill insect pasts.

Fig. 4.2 shows the area of Bt crops grown (plofted points) and the number of insect pest

spacies in which resistance to Bt has been raporied (bars).
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4(c)(i)

4(c)(ii)
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1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6

(c)ii)

years / 1996-2001, no resistant species [max 4]
social
increased yield / more food / cheaper food / AW ;
environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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(I} Describe and suggest an explanation for the relationship between the area of Bt crops
grown and ma number of reststant peast spacias.
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1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6
years / 1996-2001, no resistant species [max 4]

(c)ii)

social

increased yield / more food / cheaper food / AW ;

environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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4 Maize is an important food crop that has been improved both by seleciive breeding and by genclic
modification.

{a) Oulline how salective breeding has been used to Improve maize,

Ll breeded...... ool O

4(a)

4(b)

4(c)(i)

4(c)(ii)
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(a) 1 best/ desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species
2 repeatedly / every generation ;
3 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant
5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines
6 gives more, vigorous / uniform, plants ; A heterosis
7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;
[max 4]
(b) 1 discontinuous ;
max 2 for mp2-6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross /Aa x aa ; [max 3]
(c)(i) 1 as, Bt crops / area, increases the number of resistant, pests /
species,
increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2 figures quote ; (2 years, area with units once)
3 figures quote ; (2 years, no. resistant pest species)
4 mutation(s) (in pest species) ;
5 chance / random / spontaneous (mutations) ;
6 pests evolve resistance / natural selection for resistant pests ;
7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6
years / 1996-2001, no resistant species [max 4]
(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets
pest
species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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(b) Fig. 4.1 shows part of-a maize cob. The cob is made up of many Individual seeds called
kernals, Each kernel results from a separate fertilisation of a male and a female gamets,
Some kernels are yellow and some are purple.

Fig. 4.1

Mame the type of variation shawn in Fig. 4.1, Suggest a ganetic explanation for this pattern of
variation in colour.
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1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6
years / 1996-2001, no resistant species [max 4]

(c)ii)

social

increased yield / more food / cheaper food / AW ;

environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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{c) Maize and other crops have been genstically modified since 1986 o produce the Bt toxin to

kill ingect pests.

Fig. 4.2 shows the areg of Bt crope grown (platted points) and the number of insect pest

spacigs in which resislance to Bt has bean reporiad (bars),
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1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6
years / 1996-2001, no resistant species [max 4]

(c)ii)

social

increased yield / more food / cheaper food / AW ;

environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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(i) Describe and suggest an explanation for. the relationship between the arca of Bt crops
grown and the number of resistant pest species.
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[Ttal: 13]
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1 best / desirable, plants crossed ; A cross-pollinated R cross with
other (maize) species

2 repeatedly / every generation ;

3 detail of cross-pollination ; e.g. ref. to male tassels and female silks

4 example of desirable characteristic ; A more kernels / big kernels /
high yield / ref. to kernel colour / fast-growing / cold-tolerant

5 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;
A description, e.g. cross two, homozygous parents / parents from
two purebred lines

6 gives more, vigorous / uniform, plants ; A heterosis

7 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ;

[max 4]

1 discontinuous ;

max 2 for mp2-6

2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;

4 dominant and recessive ;

5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow

6 test cross / Aa x aa [max 3]

(c)(i)

1 as, Bt crops / area, increases the number of resistant, pests /
species,

increases ; A the more (the area of) Bt crops grown, the more (the)

resistant species

2 figures quote ; (2 years, area with units once)

3 figures quote ; (2 years, no. resistant pest species)

4 mutation(s) (in pest species) ;

5 chance / random / spontaneous (mutations) ;

6 pests evolve resistance / natural selection for resistant pests ;

7 AVP; e.g. plateau in resistance, 2002-2005 / 2009-2011 first 6
years / 1996-2001, no resistant species [max 4]

(c)ii)

social

increased yield / more food / cheaper food / AW ;

environmental

decreased insecticide use / few hazards to humans / Bt only targets

pest

species ; A no / less pesticide used R herbicide [2]
[Total: 13]
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&  Fig. 5.1 shows a water vole, Anicola amphibius, This specles is native to Great Britaim.

Fig. 5.1
The numbers of water voles are estimated to have fallen by 949 in the last century.

This is thought to be due to habitat fragmentation and also to extensive pradation by mink,
Neovison vison, shown in Fig. 5.2, Mink originated in North America but were brought to Great
Britain for fur farming. Some escaped or were released into the wild, where their numbers rapidhy
increased,

Fig. 5.2

.Gafﬁ'urﬂ_a_{u‘-m mwmﬁnmh‘lﬁm;mmmm ..........
e bt b Mol oo oA A, sl (@Y - Sesdog.

5(a)

5(b)

5(c)(i)

5(c)(ii)

Select
page
Examiner marks and comments

Your
Mark

3/4

MIDDLE Low

Mark Comment

A mark is given for the name of the method.

No detail of how the voles are trapped is given but there is a
wealth of detail about the marking process.

The length of time that elapses before the second round of
trapping earns a mark.

The formula provided finds the difference between the number
of voles caught in the first and second samples whereas these
two figures should be multiplied together on the top line of the
calculation.

2/2

The answer is overly brief, lacking a subject for the sentence,
but we assume the answer refers to the object of the question
(animal cells) so this gets a mark.

Although this is a negative feature, something animal cells don
not have, it is considered mark-worthy because other cells of
multicellular eukaryotes, plants and fungi, do both have cell
walls (on all cells).

3/3

A mark is given for the idea that the alien species may be a
predator of another native species.

8. Reduction in another species’ abundance scores here.

9. The effect of the alien species in changing or destroying the
habitat scores a mark.

1/1

Contraceptive measures are credited on the mark scheme along
with hunting the mink or using a disease agent specific to mink.

EXAMINER MARK

SCHEME

COMMENTS




(b) Both water voles and mink are classified as class Mammalia, phylum Chordata, kingdom
Animalia.

Qutling two featuras of the cells of members of the kingdom Animalia that distinguish them
from the celis of olher multicellular eukaryoles. '

(e) {) Discuss the reasoris why alien species should be controlled.
...... AT m..qunmm;nﬂmh‘m?mﬂkm%mYﬁ%MH#

.......... Bl Kl pashalzet gl NS RRaR  adn. Al tath slmsthac
Jﬁum&ﬂmﬂ’f@%ﬁmmm%bﬂﬂ ;
...... andlasgrcad... 0. SMbOSk. Gt 0. Gadistng EpAelRA STRA. .. aad Canalim.

........ Lﬁﬂihd%u:hm»f—mhtm Mz lag. conbdled fo. snie
M%&w oudl... 35 SNk e railyy. and JaDnEn. [3)
balance o Y clapin Bl eeougal

(i) Suggest one way of controlling mink numbers in Great Britain.

B e e T e T LR o

5(a)

5(b)

5(c)(i)

5(c)(ii)

Select
page
Examiner marks and comments

Your
Mark

3/4

m MIDDLE Low

Mark Comment

A mark is given for the name of the method.

No detail of how the voles are trapped is given but there is a
wealth of detail about the marking process.

The length of time that elapses before the second round of
trapping earns a mark.

The formula provided finds the difference between the number
of voles caught in the first and second samples whereas these
two figures should be multiplied together on the top line of the
calculation.

2/2

The answer is overly brief, lacking a subject for the sentence,
but we assume the answer refers to the object of the question
(animal cells) so this gets a mark.

Although this is a negative feature, something animal cells don
not have, it is considered mark-worthy because other cells of
multicellular eukaryotes, plants and fungi, do both have cell
walls (on all cells).

3/3

A mark is given for the idea that the alien species may be a
predator of another native species.

8. Reduction in another species’ abundance scores here.

9. The effect of the alien species in changing or destroying the
habitat scores a mark.

1/1

Contraceptive measures are credited on the mark scheme along
with hunting the mink or using a disease agent specific to mink.
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5  Fig. 5.1 shows a water vole, Anvieoda amphibius. This specles is native lo Great Britain,

" Fig.5.1
The numbers of water voles are estimatéd td have fallen'by 4% in the last century.
This is thoughi to be due to habitat fragmentaticn and also 16 extensive pradation by mink,
Neovison wison,.shown In Fig. 5.2, Mink originated.in Morth Amerlea but were brought to Great
Britaln for fur farming. Some escaped or were refeased into the wild, where thair numbers rapidly

ingreasead.

Fig. 5.2

(@) Name and describe a method for estimating the abundance of water voles ina kocal area.
%»lbamg;*miwhmmm%ﬁa&m
loseed... 20,15, s2lcvd 2deols. Some. smater v U, 20, Lephmed. . ad
onaiied. .. pomndeal . Ten bemy 2t redensed. it wAld eod.......

Plmned £8. 00t 10, B Snerbr. ok 9108, 3¢ 2. Caghwed,

VOles. 2. counbed Te..abln. of 10 ed Jo. dhrmriied i 7. Bhamed.

lehe. e st forhe whole joadafin So tet efe. s 1 Srt... 4
;bﬂmhdﬁﬁsmb har $Per vader vo\Ll o N2 crmrven)-

Mi“'ﬂfgﬁ&h"%
fre

5(a)

5(b)

5(c)(i)

5(c)(ii)

Select
page

MIDDLE Low

Your Examiner marks and comments
Mark Mark Comment

1/4 The correct name for the technique scores a mark.
No details of capturing or marking are given.

The time that elapses until ‘then’ is not specified.

2/2 'They' is taken to mean animal cells so this scores a mark.
Absence of a cell wall is considered an identifying feature of
animal cells. Not having large vacuoles is potentially a third mark
(but the answer is only out of two), while not having chloroplasts
is ignored as a neutral point.

2/3 Identification of alien species as possible competitors scores a
mark.
This scores marking point 1, that numbers of other species
could decrease.
This is incorrect as in order to compete with others the alien
species must eat the same food as a native species. However it
was not a direct opposite of the mark point already given so was
ignored.
This is the same marking point as ‘causing their numbers to
drop’, already given on line 2.

1/1  This idea scores a mark.
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(b) Both water voles and mink are classified as class Mammalia, phylum Chordata, kingdom
- Animalia.

Cutling two features of the cells of members of the kingdom Animalia that distinguish them
from the cells of other multicelular seukaryctes,

2 ..Mty 82 Do k.. ot Coll.valls, farpe. veemed o ...
Y Y F 3 T [2)

(€} (i} Discuss the reasons why alien spacies should be contralled.

ok ke 20y, ookead. g red e in vl eta. Cad dg udr.

Lembess. B oseabt wntonkallably . Snce . alian.........
Plnds. g ea.on. odldrogs 1. 88 heny . Hhem.. Ty dadit
brkio e food chadc. Dy might. feed. m.20.. 0 amyeesh..
spesaes. untankellakhy . Cowslag.a b 2o 9ok, GETaCK. (3]
(i) Suggest one way of controlling mink numbers in Great Britain,
m%qﬁﬂptﬁf!-nmlr-ﬁ-&vﬂlﬁmmhm ...........
o (W e, s
................... N . . S—
[Total: 10]
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5(a) 1/4 The correct name for the technique scores a mark.
No details of capturing or marking are given.

The time that elapses until ‘then’ is not specified.

5(b) 2/2 'They' is taken to mean animal cells so this scores a mark.
Absence of a cell wall is considered an identifying feature of
animal cells. Not having large vacuoles is potentially a third mark
(but the answer is only out of two), while not having chloroplasts
is ignored as a neutral point.

5(c)(i) 2/3 Identification of alien species as possible competitors scores a
mark.
This scores marking point 1, that numbers of other species
could decrease.
This is incorrect as in order to compete with others the alien
species must eat the same food as a native species. However it
was not a direct opposite of the mark point already given so was
ignored.
This is the same marking point as ‘causing their numbers to
drop’, already given on line 2.

5(c)(ii) 1/1  This idea scores a mark.
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5§ Fip. 5.1 shows a water vole, Arvicola amphiblus, This species isnative to Great Britain,

Fig. 5.1
The numbers of waler voles are estimated to have fallen By 84% in the last century.

This is thought to be dus to habitat fragmentation and also 1o extensive predation by mink,
Neowison visen, shown in Fig. 5.2. Mink originated in Morth ‘America but were brought 1o Great

Britain for fur farming. Some escaped or were released into the wild, wharg {heir numbers rapidiy
increased.

Fig. 5.2

{a) Mame and cescribe a method for estimating the abundance of water voles in & local area.

.E’.‘.j.....ﬁu‘h‘m?‘.‘i‘.ﬂﬁ...f.....M..Lhwslarﬂ.,..;&n...i.#.m!:n.l.m....m.,...m«m.ﬂ....hm..n........
e I L T R X LS S W = TS
m'l'*plﬂxr'j B e e T
......................................................................................................... ; - [4]

5(a)

5(b)

5(c)(i)

5(c)(ii)

page

4

Your
Mark

Select

MIDDLE Low

Examiner marks and comments

Mark Comment

0/4 No reference to the mark-release-recapture method is given.
The method described seems to assume the water voles will be

easy to see and count in the same way that plants are.

1/2  Cells of all multicellular eukaryotes contain lysosomes so this is

not a unique animal cell feature.

This scores although the candidate has left the examiner to
guess the identity of the cells which may have microvilli.

2/3  This scores marking point 1 for reducing the number of another
species.

Altering food chains scores a mark.

0/1 Since mink are medium-sized carnivores the predators that
could catch and eat them are likely to be a danger to the health
of humans and farm and domestic animals as well as mink.
Releasing a new alien predator species like the lynx into the

British countryside is not considered a feasible idea.

EXAMINER MARK
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COMMENTS




4 %‘;‘;‘;‘ } MIDDLE LowW
(k) Both water volas and mink are classified as class Mammalia, phylum Chordata, kingdom
Animalia.

Examiner marks and comments
T ——————— W Examinermadsandcomments

from the cells of ather multicellular eukaryotes. Mark Mark Comment
1 Cenksin | Lusesemas . s e e AR RS 5(a) 0/4 No reference to the mark-release-recapture method is given.
The method described seems to assume the water voles will be
""""""""" ' : easy to see and count in the same way that plants are.
2 Bq,\;,‘hwtrnhwn"}.“
............................................................................... 2 -
(o) (i) Discussihe reasons why allen species should be controflad.
......... ]!‘.!.3..,.,.F.‘:.,'"-......ﬁ‘a't‘l:xr.‘}.i'.l!-ﬁ.-.!:t......al'."!r!.':.....ﬂimm.'i..-.mﬂ.".ll...AEF!.C]:..H:!L.................. 5(b) 1/2  Cells of all multicellular eukaryotes contain lysosomes so this is
hiod - e v ":" : L al nooel [ not a unique animal cell feature.
AERLYEr S ] sl trrm g gl Alse el chowae Feedt L ) . ]
"""" " = R R ) This scores although the candidate has left the examiner to
o ST rssmssmnarabenes . ereranani e e satn bt At s amn e sane guess the identity of the cells which may have microvilli.
....... R 5(c)(i) 2/3 This scores marking point 1 for reducing the number of another
3] species.

Altering food chains scores a mark.
() Suggest one way of contralling mink numbers In Great Britain.

B

.......................... [1] 5(c)(ii) 0/1 Since mink are medium-sized carnivores the predators that
could catch and eat them are likely to be a danger to the health
of humans and farm and domestic animals as well as mink.
Releasing a new alien predator species like the lynx into the
British countryside is not considered a feasible idea.
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The fruit fly, Drosophila melanogaster, has eyes, a striped abdomen and wings longer than its

abdomen. This is called a "wikd-type' fly.

Mutation hag rasulted in many variations of these features. -

Table 6.1 shows diagrams of a wild-lype fly and three ofher flies, sach of which shows one

recessive mulation,

Table 6.1 J

eyes 4 |, present
‘abdomen siriped
R - TEERivL.
wing description long leng long ort
(a) Using appropriata symbels, complete the genetic diagram below.
symbols
Lo ves presed
L2 s et
Aok, aodowen
E L Qo s ofo
parantal witheyes X noeyes
phenclypes black abdomen  striped abdomean
ee da
offspring with eyes no eyes with eyes no eyes
phenotypes black abdomen  black abdomen  siriped abdomean  striped abdomen

4

6(a)

6(b)

6(c)

6(d)

Select
page

4

Your
Mark

)

MIDDLE Low

(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]

EXAMINER MARK

SCHEME

COMMENTS




(b} State how you would carry out a test cross, . _
&uﬁh‘%ﬂ?ﬁ“&f&ﬂ!ﬂhﬁn?ﬂ\ﬂﬁhﬁd&%%iﬁﬁm .................
?m:tmx......m%...mm.m%gﬁk&“..J:e_ae.s.ﬁiy g

(&) A cross was carried out between a fly heterazygous for striped abég%{ﬁ gnd long wings and
a fly with a black abdomen and short wings, e || ) I
: Aol * aa -

(= RT ¥ 1]

The results are shown below in Table 6.2.

-

Table 6.2
offspring number @ ’ 340._ LI.
ah'ipe;:i abdomen | '
S 85
~ lonig wing Aa
. black abdomen
long wing o7 o Lr
striped abdomen 81 D-_ﬂ_-fu
short wing
black abdomen
short wing 8
total a3z

A mmquam;_l test (%) was carried-out on these data, '
‘Complete Table 6.3 and calculate the vajue of +2,

Table 6.3

(0-EF*
B

. "ahmma?d
number (0)

e | 852 s
7 |.82..

-1

CLI K T S A . oo | 2005
78 A3 ' ...... | Q5. . ale..
| am 332 -
2= T O
2=sur_rmf...

!

6(a)

6(b)

6(c)

6(d)
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782

ref. to independent assortment / AW ; [max 2]
[Total: 10]
EXAMINER MARK
COMMENTS SCHEME




{d} Table &.4 shows 2 valuas,

Table 6.4 14'
babil
degrees of freedom - pre y - —
050 {oz20. |o010 |oos |ooz 001 | 0.001
3 237 |484 |625 |782 |[o84 1184 |4827

Using Table 8.4, explain what conclusions can be made about the results of the +2 test.

O\ Ak s 5. amah £ et ecl Mot 55 1. S3icont

mmxwheﬁﬂm

[2]

[Total: 18]
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;

A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]
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The fruit fly, Drosophila melanogaster, has eyes, a striped abdomen and wings |longer than its
abdoman. This is called a “wild-type' fly.

Mutation has resulted in many variations-of these features.

Table 6.1 ghows diagrams of a wild-type fly and three other flias, each of which shows one
recessive mutation, .

Table 6.1

eyes
abdomen _ striped black striped striped
wing description ~ long " long g shiort

e = wiifsul- cups

. & = srped, Abdemen (pomivast)

parental ' witheyes X o eyes

phenolypes black abdomen  striped abdomen

mﬁs o5 Bess X e,g:i.g

gametes  EPE)  x .'

offspri - '

mﬁ N . IEF" Is eeSs
ofgrky  wiheyss  meys  wiheys oo

phenotypes black abdomen  black abdomen  striped abdomen  atriped abdomen
[4]

6(a)

6(b)

6(c)

6(d)
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]

EXAMINER MARK
COMMENTS SCHEME




4 Sp‘:";‘ét } MIDDLE LowW
(b} State how you would canry out a test cross.
ft fest Goss_ & camed eutusing fme heteromygous gpeets »
- ! i ! _ our
..... o s e sssbesssesssnsee [1] Mark Q6 Mark scheme
. ) (a) key to 4 chosen symbols ;
(c) A cross was carried-out between a fly heterozygous for striped abdomen and long.wings and 6(a) A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
& fly with a black abdomen and short wings. J wing length
. g leng
no eyes and black abdomen must be lower case (e, a)
The resulls are shown balow in Tabls 6.2. with eyes and striped abdomen must be upper case (E, A)
. allow ecf to max 3 if error in symbols
! © Table 6.2
. parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
offspring number F2 genotypes Eeaaeeaa EeAaeeAa; [4]
striped ﬂhi_ilm'lﬂi'l | 85 : (b) cross with, homozygous recessive / black no-eyes, fly ;
kong wing | L 6(b) A double recessive / aaee (or own symbols) / organism showing
h{ack_ab-d;:"ﬁ;_ recessive characters or phenotype [4]
kong wing g7 ©
C
striped abdomen . 81 observed expected O-E | (O-E) | (O-E)2
shaort wing number (O) | pumber (E) 2 E
black abdomen 78 86 83 3 9 0.1
short wing
" e e 87 83 4 16 0.19
total 332 81 83 -2 4 0.05
' ' 6(c) 78 83 -5 25 0.30
A chi-sguared test (x®) was carried out on these data. . 332 332 o x2=0.65;
Complete Table 6.3 and calculate ﬂ_‘lfl value of “, - : : A fractions in last column A 3 s.f. in last column [3]
Table 6.3 (d) no significant deviation from expected / difference not significant ;
- j ) _ER A (95% probability that) difference is due to chance
nmﬁgJ ﬂm} 0-E {0 -EF o EE A data is a good fit / match
. . A null hypothesis (no significant difference between O and E)
6(d)
88 g E q T R comment on significance of results
N " g B T R ‘the value' is not significant
Ly S &5 IIIIIIIIIIIII 4— _______________ ! E ___________ -1 i probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
— A X2 / results (of X2 test), less than value at probability 0.05
23] 58 . = s O . ’“’5 _______ ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
: - - ref. to independent assortment / AW ; [max 2]
[ 83 | e T e e-3° . [Total: 10]
332 332
|
0=
= TOE
2 sumof.. ©1( +0-19 + 005 + 039
) 0. 65 EXAMINER MARK
T oSO 3 COMMENTS SCHEME




< sz';‘e’t } MIDDLE LoW

{d) Table 6.4 shows %2 values,

Table 6.4
oLy (0]3) Mark sch
: ark scheme
probability Mark
degrees of freedom — —— — (a) key to 4 chosen symbols ;
050 1020 010 005|002 001 | u00d 6(a) A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
3 237 |484 |625 |782 {om4 |113¢ |1627 wing length
. no eyes and black abdomen must be lower case (e, a)
' with eyes and striped abdomen must be upper case (E, A)
Using Tabla 6.4, explain what conclusions can be made about the results of the +° tpst, allow ecf to max 3 if error in symbols
Uy fhe 005 pmbalnld AE ean Lo seen  dpat the ;{" regaft 15 far parents genotypes  Eeaa x eeAa;
LA, sokh-r b ond e TPt At T £ L. IO SO gametes Eaea x eA ea: A each gamete written twice
belows T-82 : This meons fiat- fhe Natye 15 hef chanw end pots . F2 genotypes  Eeaa eeaa  EeAa eeha [4]
Sl (b) cross with, homozygous recessive / black no-eyes, fly ;
Fignifeand s i S A A R B e m R 2 s 6(b) A double recessive / aaee (or own symbols) / organism showing
. recessive characters or phenotype [4]
C
______ ) (c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
[Total: 10]
86 83 3 9 0.11
87 83 4 16 0.19
81 83 -2 4 0.05
6(c) 78 83 5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;
A (95% probability that) difference is due to chance
A data is a good fit / match
6(d) A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value' is not significant
probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05
ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]
[Total: 10]
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The fruit fly, Drosephila melanogastor, has eyes, a siriped abdomen and wings longer than its
abdomen. This is called a ‘wild-type” fiy.

Mutatlon has resulted in many variations of these features.

Table 6.1 shows diagrams of a wild-type fiy and three other flies, each of which shows one
recassive mutation,

Table 6.1

ayes .
E
abdomen
hH _
wing descriplion long lang long short
(a} Using appropriate symbols, mmﬁlete the genatlc diagram below.
_ﬁ}rmjs Fout o dﬂm‘f‘ﬁf" E Pl'
Eabo ... vecessice . € @
EEa...
ee.Pa
'E'EP" ..................
parantal with eyes X no eyes
phanatypes back abdomen striped abdomen
parantal Ee m' el fa,
genolypes
ametss  @EEO@ REORC
ofsoring — EePe ) Beaq, eepa, ceaa
offspring with eyas "no eyes with eyes no eyes
phenotypes black abdomen  black abdomen  striped abdomen  striped abdomen
- F ¥ T
[ [4]
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6(a)

6(b)

6(c)

6(d)

Your
Mark

)

MIDDLE Low

(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;

A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]
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(b} State how you would carry out a last cross.

..... |

{c) A cross was carried cut between a fly hetarozygous for striped abdoman and long wings-and
a fly with a black abdomen and short wings. L'\

- Do =7
The results are shown.below in Tabls 6.2, ke > t
2 W
Table 6.2 & 2
offspring number
striped abdomen 88 '
long wing
black abdomen a7
long wing
striped abdomen 81
short wing
black abdomen 78
short wi
o T | G | en |-
total 33z ) on | Cabw
e e [cepa ceP0) ecte:

A chi-squared test (%) was cafried out'on these data.

Complete Table 6.3 and calculate the value of 32, ef B8 pﬂ’&\

Table 6.3 | en feiolee-ige 0 \a&mﬂ
nmg nm‘é} 0-E ©-gp | O3E° ﬁ,

w | 85| 2 ... |2

w |82 g te...| 2219,

81| &5 ... e U . DO B 008

LT &5 “.5_7 ....... 28 | 0 *ﬂﬂ'

332 332

=08
2. sum of... N
I 0L 13
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6(a)

6(b)

6(c)

6(d)

Your
Mark

)

MIDDLE Low

(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;

A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782

ref. to independent assortment / AW ; [max 2]
[Total: 10]
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(d} Table 6.4 shaws ¥2 values,

Table 6.4
- robabili
degrees of freedom P il
0.50 0.20 00 005 0.02 0.01 0001
3 237 4,64 G.25 F.a2 9.64 1134 | 1627

Using Table 6.4, cxplain what conclusions can be made about the resuits of the »® test,

............................................................................. P— |

[Tetal: 10
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6(a)

6(b)

6(c)

6(d)

Your
Mark
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]
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(a) Animportant function of control systems in mammals is homeaostasis,
Explain what i& maaiit by the term homeostasis.
Nmﬁﬂﬂm&mm\nx&im@kﬂmwnumhgm ,,,,,,,,,,
_._..af%m’?ﬁm..bﬁm..;ta.nuﬁ{i: sakut...

(b) Insulin plays a part In homeostasis. It affects muscle and liver cells o bring about a decrease
In bleod glucose concentraticn, particulary after a meal.

(i) Insulinis composead of two polypeptides which are made in B cells in the pancreas.
State precisely whare in B cells polypeptide moleculas are syrhesised.
qwﬂikmﬁmxwih”&&m“JEHQ;mJmiaﬂﬁﬂﬁLmQRJfﬁiﬁﬂﬂiﬂﬂka .............. !
(liy Mame the process by which insulin ks secratad from p cells.
oo EHBCATRE T st i1

7(a)

5(b)(i)

7(b)(ii)

7(b)(iii)

7(c)
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4

Your
Mark

)

MIDDLE Low

Mark scheme

maintaining a constant internal environment ; AW
R external | body conditions

[l

(1]

ribosomes / rough endoplasmic reticulum / RER ;

(b))

exocytosis ; [1]

(b)(iii)

causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; Ain
sarcolemma
A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
[max 3]

(c)

accept stimulates / stimulated, for activates / activated
throughout
(adrenaline) receptor shape change ;
G-proteins activated ; A description of G protein releases
(a) subunit
adenylyl cyclase activated ; A adenyl(ate) cyclase
cyclic AMP made ;
(cCAMP is) second messenger ;
activates / phosphorylates, kinase ;
ref. to enzyme cascade / cascade of reactions ;
glycogenolysis / hydrolysis of glycogen, stimulated / AW ;
A break down glycogen
9 AVP ; gluconeogenesis / ref. to glucose transport proteins
A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

N =

ONO G H~W

[max 5]
[Total: 11]
EXAMINER MARK
COMMENTS SCHEME




Describa tha effects of insulin on muscle cells.

sl sbimedakes wascle cofls Lo tnocanre. Heir. ..
m‘?‘t@ukﬂmq':}%knrmw Weeaeky. dndl Ce. Indcease......
.h{:ﬂﬁ.m...mzf:fma?.,.ﬂ.agim?&{ o aading, A ode... a8, SubElinde.
F—w_iim&*&:mm.iﬂvﬁ € Wﬁjﬁvﬁfﬂ&“‘;ﬁmwﬂ

{iii)

(e} During periods of stress or extreme exercise more ghucose needs to be released into the
blood. The hormone adrensline is released and binds to receptors on the cell surface
membranes of iver calls. ™ .

Describe how the effect of adrenaline on liver cells results in an increase in blood glucose
concentration,

oY ecetlls. activeking. o, 6 s ein.. S rtein. acivde
qw‘mnujomdmﬁjmﬂmfmnuﬁbf@rﬂﬁ)ﬁ?fa
eyehic. Ao coclic. dng. ackivetes. Konast b Byt
i(.:mﬂu.m&am...nﬁ':ﬁ.m}!:gﬁ..%..ﬂﬁﬂ.t&..ﬁ...m.‘%:e;n«..mrmf&..' )
Mmm%&ihﬂﬁﬂﬂﬁkbﬁmﬁ%m?hﬁ\m%ﬂm%m
Ahih. cochabnes. eeak. clavim.ok..gh Aucase.
gL%mAﬂgmm@a?lmuﬂamﬁh%mMﬁ
Ewmlg‘bkbwl.ﬁmmmhﬂ:rﬁhm_

. [5]

[Total: 11]

7(a)

5(b)(i)

7(b)(ii)

7(b)(iii)

7(c)
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Your
Mark Q7 Mark scheme

(a) maintaining a constant internal environment ; AW

R external | body conditions [1]
(b)(i) ribosomes / rough endoplasmic reticulum / RER ; [1]
(b)(ii) exocytosis ; [11
(b)(iii) | causes glucose uptake / increases permeability to glucose ;

adds transport proteins to cell (surface) membrane ; Ain

sarcolemma

A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
[max 3]
(c) accept stimulates / stimulated, for activates / activated
throughout
1 (adrenaline) receptor shape change ;
2 G-proteins activated ; A description of G protein releases
(a) subunit

3 adenylyl cyclase activated ; A adenyl(ate) cyclase

4 cyclic AMP made ;

5 (cAMP is) second messenger ;

6 activates / phosphorylates, kinase ;

7 ref. to enzyme cascade / cascade of reactions ;

8 glycogenolysis / hydrolysis of glycogen, stimulated / AW ;

A break down glycogen

9 AVP ; gluconeogenesis / ref. to glucose transport proteins
A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

[max 5]
[Total: 11]
EXAMINER MARK
COMMENTS SCHEME




T

{a} Animportant function of control systems in mammals is homeostasis,

Explain what is meant by the term homeostasis.

{b) Insulin plays a part In homoostasis. it affects muscle and liver cells to bring about a decrease
in blood glucose concentration, particularly sfter a meal,

(I} Insulin is composed of two polypeptides which are mads in B calls in the pancreas.
State precisoly whara in [ cells polypeptide moleculas are synthesised.

(iiy Mame the process by which insulin |s secrated from B cells.
....................... ﬁmﬂ%lﬂ,&ﬁ [1]

7(a)

5(b)(i)

7(b)(ii)

7(b)(iii)

7(c)
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Mark scheme

maintaining a constant internal environment ; AW
R external | body conditions [1]

ribosomes / rough endoplasmic reticulum / RER ; [1]

(b))

exocytosis ; [1]

(b)(iii)

causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; Ain
sarcolemma
A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
[max 3]

(c)

accept stimulates / stimulated, for activates / activated
throughout
(adrenaline) receptor shape change ;
G-proteins activated ; A description of G protein releases
(a) subunit
adenylyl cyclase activated ; A adenyl(ate) cyclase
cyclic AMP made ;
(cCAMP is) second messenger ;
activates / phosphorylates, kinase ;
ref. to enzyme cascade / cascade of reactions ;
glycogenolysis / hydrolysis of glycogen, stimulated / AW ;
A break down glycogen
9 AVP ; gluconeogenesis / ref. to glucose transport proteins
A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

N =

ONO G H~W

[max 5]
[Total: 11]
EXAMINER MARK
COMMENTS SCHEME




(iii} Describe the effects of insulin an muscle cells,
Tﬁ{:e__p{i-ﬁr':

........... [3

{c) During periods of stress or extreme exsrcise more glucose needs to be released into the
blood. The hormone adrenaline is released and binds to receptors on the cell surface
membranes of liver cells,

Describa how the effect of adrenaling on liver cells results in an increase in blood glucose

concantration.

Blerraling... k0. to... eepler..... LLie. cebs...
Whth. . ockuate. .. S poken.... f.?.nd. ﬁ.......&.pmkm ................
ARV .. ST SR [T e 0 =SB YA Ty
AP whith....... 0. bvate.... pokein. inase.........
1.t . ACHABRE. ... CAS .. PO

7(a)

5(b)(i)

7(b])(ii)

7(b)(iii)

7(c)
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Mark scheme

maintaining a constant internal environment ; AW
R external | body conditions [1]

ribosomes / rough endoplasmic reticulum / RER ; [1]

(b))

exocytosis ; [1]

(b)(iii)

causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; Ain
sarcolemma
A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
[max 3]

(c)

accept stimulates / stimulated, for activates / activated
throughout
(adrenaline) receptor shape change ;
G-proteins activated ; A description of G protein releases
(a) subunit
adenylyl cyclase activated ; A adenyl(ate) cyclase
cyclic AMP made ;
(cCAMP is) second messenger ;
activates / phosphorylates, kinase ;
ref. to enzyme cascade / cascade of reactions ;
glycogenolysis / hydrolysis of glycogen, stimulated / AW ;
A break down glycogen
9 AVP ; gluconeogenesis / ref. to glucose transport proteins
A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

N =

ONO G H~W

[max 5]
[Total: 11]
EXAMINER MARK
COMMENTS SCHEME




T {a) Animportant function of contial Systems in mammals is homeastasis.

Explain what is'meant by the term homeostasis.

....... The . msinke iy ome .':-‘....ﬂ-!;...iaa....mﬁi-}r&!‘.-.‘!'f..-.::;E\.'!'.,*.:-:-..":ﬁ:!'-......".';E':‘.".E. sl

............ : (1

(b) ]nwlin plzys & part in hemeostasis. It affects muscle and liver cells to bring about 2 decrease
in'biood glucose concentration; particularly after a meal.

(i) Insulin is composed of two polypaptides which are made in § cells in the pancreas,

State precisely whera in f-cells polypeptide molecules are synthegized,

T st T et 1]
(iiy Mame the probess by which Insulin is secreted from B célls.
G[m?.oncn ............. — o 141

7(a)

4 sz';:t } MIDDLE Low
Your
Mark 0y Mark scheme
(a) maintaining a constant internal environment ; AW
R external | body conditions [1]
(b)(i) ribosomes / rough endoplasmic reticulum / RER ; [1]
(b)(ii) exocytosis ; [1]

7(b)(i)

7(b)(ii)

7(b)(iii)

7(c)

(b)(iii)

causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; Ain
sarcolemma
A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
[max 3]

(c)

accept stimulates / stimulated, for activates / activated
throughout
(adrenaline) receptor shape change ;
G-proteins activated ; A description of G protein releases
(a) subunit
adenylyl cyclase activated ; A adenyl(ate) cyclase
cyclic AMP made ;
(cCAMP is) second messenger ;
activates / phosphorylates, kinase ;
ref. to enzyme cascade / cascade of reactions ;
glycogenolysis / hydrolysis of glycogen, stimulated / AW ;
A break down glycogen
9 AVP ; gluconeogenesis / ref. to glucose transport proteins
A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

N =

ONO G H~W

[max 5]
[Total: 11]
EXAMINER MARK
COMMENTS SCHEME




(il Describe the effects of insulin on muscle cells.
cdidhen H s 5 Rl

% amsmet... b hleed  glussss

creedttilitn bind s e meep e A SR e B e

BN o TN L AL RS L

blocd. The hormone adrenaline is released and binds to recepiors on the cell surface
membranes of liver calls.

Describe how the effect of adrenaline on. iver cells results in an increase In blood. glucose
concentration. ‘ . :

N G T ST R G S TP TR VO

[otal: 11]

e Simten ke on !.-iu!.i.n..:i.._.._S.f.ers.‘.‘!;!l....b:?......’rl'::#.,,.ﬂ?‘.’.i!ﬂia ...................... :

{c) During pericds of stress or extrema exercise more glucose needs to be released into the }
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7(a)

7(b)(i)

7(b])(ii)

7(b)(iii)

7(c)
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Mark
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Mark scheme

maintaining a constant internal environment ; AW
R external | body conditions [1]

ribosomes / rough endoplasmic reticulum / RER ; [1]

(b))

exocytosis ; [1]

(b)(iii)

causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; Ain
sarcolemma
A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
[max 3]

(c)

accept stimulates / stimulated, for activates / activated
throughout
(adrenaline) receptor shape change ;
G-proteins activated ; A description of G protein releases
(a) subunit
adenylyl cyclase activated ; A adenyl(ate) cyclase
cyclic AMP made ;
(cCAMP is) second messenger ;
activates / phosphorylates, kinase ;
ref. to enzyme cascade / cascade of reactions ;
glycogenolysis / hydrolysis of glycogen, stimulated / AW ;
A break down glycogen
9 AVP ; gluconeogenesis / ref. to glucose transport proteins
A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

N =

ONO G H~W

[max 5]
[Total: 11]
EXAMINER MARK
COMMENTS SCHEME
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& ([a) Fig.8.1 isa diagram-of-a sensory neurone and soma receptor cells.

receplor cell ‘
i . _ \ ' Your

myslin ¢heath Mark Q8 Mark scheme
(a) A — dendrite(s) ;
8(a) B - dendron / (sensory) axon ;
> C — cell body (of neurone) / soma / centron ;
' "“If; D - axon (membrane) ; A terminal axon [4]
Fig. 8.1 (b) myelin insulates (axon) ;
) . action potentials / depolarisation, only at nodes (of Ranvier) ;
Name the parts of the neuronélabelied A, B, C and D. local circuits set up between nodes ; | local circuits at

o AN rodes

action potentials / impulses, ‘jJump’ from node to node or

= R = 351N - e s e gasmsn s a b ganmnnren saltatory conduction [max 2]
C.... Cﬂh.\ﬂtl PRI T T - fereasentes e saanne . 8(b) (c) only, stimulus / depolarisation / receptor potential /
D af;ﬂ-mdamh(é:h; ....... e e eeseeoren e [ potential difference, that

reaches threshold produces an action potential ; ora

{b) Explain how the myelin sheath increases the speed of conduction of nerve impulses, A -50mV for threshold A generator for receptor
..... MU»_\,EJE nEMTm&Mﬂ“&LMﬁhk%aﬁhim@w idea that the action potential is the same size no matter
-.nmm..%._.]ﬁ..hﬁﬂhﬁd.ﬂ%ﬂmﬂ;..,nmami}.ﬁk.ﬁﬁk.ﬁﬂ;i&..u&l} how strong the stimulus ; :
ref. to all-or-nothing (law) ; | all-and-nothing [max 2]
ﬂ.c;m.-.wt..mM_J;ga__aﬂ_.Emﬁm_me.m@Amm.aJnm, ....... . [Total: 8]
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" (e} Fig. 8.2 shows the changes In the membrane potential of a sensory neurone when the
receptor cells are stimulated. '

50+

membrang 0
potential
Imv

Fig. 8.2

Fig. 8.3 shows the strength of the stimuli applied to these receptor cells.

[ ]

strength of

- slimulus

|

Fig. 8.3

fime/ms

With refarence to Fig. 8.2 and Fig. 8.3, describe the relationship betwean the strength of the
sfimulus and the resulting action potential.
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Mark scheme

A — dendrite(s) ;

B — dendron / (sensory) axon ;

C — cell body (of neurone) / soma / centron ;

D - axon (membrane) ; A terminal axon [4]

myelin insulates (axon) ;

action potentials / depolarisation, only at nodes (of Ranvier) ;

local circuits set up between nodes ; | local circuits at
nodes

action potentials / impulses, ‘jJump’ from node to node or
saltatory conduction [max 2]

only, stimulus / depolarisation / receptor potential /
potential difference, that

reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter
how strong the stimulus ;

ref. to all-or-nothing (law) ; | all-and-nothing [max 2]
[Total: 8]
EXAMINER MARK
COMMENTS SCHEME




8 (a) Fig.81is a diagram of a sensory neurone and some receptor cslls.

H;I'}'E]iﬂ sheath

S
Fig. 8.1
Narme the parts of the neurone labelled A, B, € and D.
PR Y Y S
= B S
c ,cau..mmj ..........................
(3 s SO rremensssnisaasnins S 4

(b} Explain how the-myelin sheath increases the speed of conduction of narve impulses.
e b A, DOOKLA... A 00 Pl S ... DB A P

ﬁmnrm,m%rmmmhq.nmﬁwhj ...... caltmtany.....
e -.‘r.fé,..’xmgnmm'h‘b.a;.,....

4 Sp‘:";‘ét } MIDDLE Low

Your

Mark (01] Mark scheme

(a) A — dendrite(s) ;

8(a) B - dendron / (sensory) axon ;

C — cell body (of neurone) / soma / centron ;

D - axon (membrane) ; A terminal axon [4]

(b) myelin insulates (axon) ;

action potentials / depolarisation, only at nodes (of Ranvier) ;

local circuits set up between nodes ; | local circuits at
nodes

action potentials / impulses, ‘jJump’ from node to node or
saltatory conduction [max 2]

8(b) (c) only, stimulus / depolarisation / receptor potential /
potential difference, that

reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter
how strong the stimulus ;
ref. to all-or-nothing (law) ; | all-and-nothing [max 2]

[Total: 8]
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(c) Fig. 8.2 shows he changes in the membrane potential of a sensory neurone when the
raceptor calls are stimulated.

50+

membrana 0
potential
SV
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Fig.8.2

Fio. 8.3 shows the strength of the stimull applied to these receptor calls.

P

sirangth of

stimulus

I I R

i

Fig. 8.3

R -';i
With relerence to Fig. 8.2 and Fig. 8.3, describe the relationship betwean the strength of the
stimulus and the resulting aﬂti?ﬂpﬂmﬂtiﬂl .
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Mark scheme

A — dendrite(s) ;

B — dendron / (sensory) axon ;

C — cell body (of neurone) / soma / centron ;

D - axon (membrane) ; A terminal axon [4]

myelin insulates (axon) ;

action potentials / depolarisation, only at nodes (of Ranvier) ;

local circuits set up between nodes ; | local circuits at
nodes

action potentials / impulses, ‘jJump’ from node to node or
saltatory conduction [max 2]

only, stimulus / depolarisation / receptor potential /
potential difference, that

reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter
how strong the stimulus ;

ref. to all-or-nothing (law) ; | all-and-nothing [max 2]

[Total: 8]
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4 Sp‘:";‘ét } MIDDLE Low

8 (a) Flg. 81 is adiagram of a sensory neurone and some receptor cells,

) Your
myelin sheath Mark Qs Mark scheme
(a) A - dendrite(s) ;
8(a) B — dendron / (sensory) axon ;
e C — cell body (of neurone) / soma / centron ;
D D - axon (membrane) ; A terminal axon [4]
Fig. 8.1 (b) myelin insulates (axon) ;

Name the of the neurone labslied A, B, € and D. action .pot.entlals / depolarisation, only at nodqs (of Ranvier) ;
local circuits set up between nodes ; | local circuits at

A . dmdmi% | . nodes

B S@\Eﬂ@ﬂwmﬁi action potentials / impulses, ‘jJump’ from node to node or
saltatory conduction [max 2]
L T =<' S,
b . ohe 8(b) (c) only, stimulus / depolarisation / receptor potential /
........ Itm smansl .ﬂ‘!‘-‘\. i q-----“......“...-...“.-..“.... . v [4] pOtentia| diﬂ:erence, that
(b) Explain how the myelin sheath increases the speed of conduction of nerve impulges, reaches threshold produces an action potential ; ora
achon i } cach. ak  dif A -50mV for threshold A generator for receptor
idea that the action potential is the same size no matter
s ot how strong the stimulus ;
L ok onede o g ref. to all-ornothing (law) ; | all-and-nothing [max 2]
SO OOk COOU.... OE.. 0O, OF_ YOBNEI [Total: 8]
.............................................................................................................................................. [21 8(c)
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{c) Fig. 8.2 shows the changes in the mambrane petental of a sensory neurone when the
receptor-cells are stimulated.

50+

-
-

fime/ms

Fig. 8.3 shows the strength of the stimuli applied to these receptor célls.

membrana 0
patantial
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50+
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Fig. 8.2

strength of
stimulus
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Fig.8.3

firne/ ms

With reference to Fig. 8.2 and Fig. 8.3, describe the relationship betwaen the strength of the
stimulus-and the resulting action potantial.
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[Total: 8]
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Your
Mark (01] Mark scheme
(a) A — dendrite(s) ;
B — dendron / (sensory) axon ;
C — cell body (of neurone) / soma / centron ;
D - axon (membrane) ; A terminal axon [4]
(b) myelin insulates (axon) ;
action potentials / depolarisation, only at nodes (of Ranvier) ;
local circuits set up between nodes ; | local circuits at
nodes
action potentials / impulses, ‘jJump’ from node to node or
saltatory conduction [max 2]
(c) only, stimulus / depolarisation / receptor potential /
potential difference, that
reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor
idea that the action potential is the same size no matter
how strong the stimulus ;
ref. to all-or-nothing (law) ; | all-and-nothing [max 2]
[Total: 8]
EXAMINER MARK
COMMENTS SCHEME
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g (a) OQutline how ATP is synthesised by oxidative phosphorytation. [81
[B:L Describa respiration in yeast calls in anaerobic conditions. (7]
[Total: 15]
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m MIDDLE Low

accept proton / hydrogen ion / H* / H ion as equivalent

throughout

1 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for

reduced NAD

passed to ETC;

inner membrane / cristae ;

hydrogen released (from reduced, NAD / FAD) ; R Hz

split into electrons and protons ; A released as electron and

proton

electrons pass along, carriers / cytochromes ; A electrons

pass along proteins of, ETC / carrier chain

7 energy released pumps protons into intermembrane space ;

8 proton gradient is set up ; A concentration gradient of
protons is created A full description

9 protons diffuse, (back) through membrane / down gradient ;
A protons diffuse into matrix

10 ATP synthase / stalked particles / protein channels ;
A ATP synthetase R ATPase

11 (ATP produced from) ADP and (inorganic) phosphate ; A
context for “final’

12 idea of oxygen as final electron acceptor ;

13 addition of proton (to oxygen) to form water / (oxygen)
reduced to water ; [max 8]

Mark scheme

AL WN

»

pyruvate formed by glycolysis ;

reduced NAD formed by glycolysis ;

pyruvate decarboxylated / AW ;

ethanal produced ;

pyruvate decarboxylase ;

ethanal is, hydrogen acceptor / reduced ; A gains H or gains

H* and e~

7 from /by, reduced NAD ;

8 ethanol formed ;

9 ethanol / alcohol, dehydrogenase ;

10 not reversible reaction ;

11 NAD, regenerated / can now accept hydrogen atoms ;
A reduced NAD oxidised

12 so glycolysis can continue ;

DA WN=

[max7]
[Total: 15]
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COMMENTS
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Q9 Mark scheme
(a) accept proton / hydrogen ion / H* / H ion as equivalent
throughout
1 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for
reduced NAD
2 passedto ETC;
3 inner membrane / cristae ;
4 hydrogen released (from reduced, NAD / FAD) ; R H;
5 split into electrons and protons ; A released as electron and
proton
6 electrons pass along, carriers / cytochromes ; A electrons
pass along proteins of, ETC / carrier chain
7 energy released pumps protons into intermembrane space ;
8 proton gradient is set up ; A concentration gradient of
protons is created A full description
9 protons diffuse, (back) through membrane / down gradient ;
A protons diffuse into matrix
10 ATP synthase / stalked particles / protein channels ;
A ATP synthetase R ATPase
11 (ATP produced from) ADP and (inorganic) phosphate ; A
context for “final’
12 idea of oxygen as final electron acceptor ;
13 addition of proton (to oxygen) to form water / (oxygen)
reduced to water ; [max 8]
(b) pyruvate formed by glycolysis ;

reduced NAD formed by glycolysis ;

pyruvate decarboxylated / AW ;

ethanal produced ;

pyruvate decarboxylase ;

ethanal is, hydrogen acceptor / reduced ; A gains H or gains
H* and e~

7 from /by, reduced NAD ;

8 ethanol formed ;

9 ethanol / alcohol, dehydrogenase ;

10 not reversible reaction ;

11 NAD, regenerated / can now accept hydrogen atoms ;
A reduced NAD oxidised

DA WN=

12 so glycolysis can continue ; [max7]
[Total: 15]
EXAMINER MARK
COMMENTS SCHEME




9 (a) Outline how ATP is synthesisad by oxidative phospharylation. Gl
{b) Describe respiration.in yeast cells in-anasrobic conditions. . ' 17
[Total: 15]
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Q9 Mark scheme
(a) accept proton / hydrogen ion / H* / H ion as equivalent
throughout
1 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for
reduced NAD
2 passedto ETC;
3 inner membrane / cristae ;
4 hydrogen released (from reduced, NAD / FAD) ; R H;
5 split into electrons and protons ; A released as electron and
proton
6 electrons pass along, carriers / cytochromes ; A electrons
pass along proteins of, ETC / carrier chain
7 energy released pumps protons into intermembrane space ;
8 proton gradient is set up ; A concentration gradient of
protons is created A full description
9 protons diffuse, (back) through membrane / down gradient ;
A protons diffuse into matrix
10 ATP synthase / stalked particles / protein channels ;
A ATP synthetase R ATPase
11 (ATP produced from) ADP and (inorganic) phosphate ; A
context for “final’
12 idea of oxygen as final electron acceptor ;
13 addition of proton (to oxygen) to form water / (oxygen)
reduced to water ; [max 8]
(b) pyruvate formed by glycolysis ;

reduced NAD formed by glycolysis ;

pyruvate decarboxylated / AW ;

ethanal produced ;

pyruvate decarboxylase ;

ethanal is, hydrogen acceptor / reduced ; A gains H or gains

H* and e~

7 from /by, reduced NAD ;

8 ethanol formed ;

9 ethanol / alcohol, dehydrogenase ;

10 not reversible reaction ;

11 NAD, regenerated / can now accept hydrogen atoms ;
A reduced NAD oxidised

12 so glycolysis can continue ;

DA WN=

[max7]
[Total: 15]

EXAMINER MARK

SCHEME

COMMENTS




ADP

ATP 4""’" _______

i)

iH
.................. ,.........,....Tjrum.hﬁ.mﬁa.ﬁ%\.ﬂm..ﬁihﬁhﬁ\...........

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

-------------------------------------------------------------------------------------------------------

9(a)

9(b)

Select
page

Your
Mark

)

MIDDLE Low

Q9 Mark scheme
(a) accept proton / hydrogen ion / H* / H ion as equivalent
throughout
1 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for
reduced NAD
2 passedto ETC;
3 inner membrane / cristae ;
4 hydrogen released (from reduced, NAD / FAD) ; R H;
5 split into electrons and protons ; A released as electron and
proton
6 electrons pass along, carriers / cytochromes ; A electrons
pass along proteins of, ETC / carrier chain
7 energy released pumps protons into intermembrane space ;
8 proton gradient is set up ; A concentration gradient of
protons is created A full description
9 protons diffuse, (back) through membrane / down gradient ;
A protons diffuse into matrix
10 ATP synthase / stalked particles / protein channels ;
A ATP synthetase R ATPase
11 (ATP produced from) ADP and (inorganic) phosphate ; A
context for “final’
12 idea of oxygen as final electron acceptor ;
13 addition of proton (to oxygen) to form water / (oxygen)
reduced to water ; [max 8]
(b) pyruvate formed by glycolysis ;

reduced NAD formed by glycolysis ;

pyruvate decarboxylated / AW ;

ethanal produced ;

pyruvate decarboxylase ;

ethanal is, hydrogen acceptor / reduced ; A gains H or gains

H* and e~

7 from /by, reduced NAD ;

8 ethanol formed ;

9 ethanol / alcohol, dehydrogenase ;

10 not reversible reaction ;

11 NAD, regenerated / can now accept hydrogen atoms ;
A reduced NAD oxidised

12 so glycolysis can continue ;

DA WN=

[max7]
[Total: 15]
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8 {a) Qutline how ATP is synthesised by ouddative phosphorylation, [B]
{b) Describa respiration in yeast cells in anasrobic conditions. [71
[Total: 15]
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Q9 Mark scheme
(a) accept proton / hydrogen ion / H* / H ion as equivalent
throughout
1 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for
reduced NAD
2 passedto ETC;
3 inner membrane / cristae ;
4 hydrogen released (from reduced, NAD / FAD) ; R H;
5 split into electrons and protons ; A released as electron and
proton
6 electrons pass along, carriers / cytochromes ; A electrons
pass along proteins of, ETC / carrier chain
7 energy released pumps protons into intermembrane space ;
8 proton gradient is set up ; A concentration gradient of
protons is created A full description
9 protons diffuse, (back) through membrane / down gradient ;
A protons diffuse into matrix
10 ATP synthase / stalked particles / protein channels ;
A ATP synthetase R ATPase
11 (ATP produced from) ADP and (inorganic) phosphate ; A
context for “final’
12 idea of oxygen as final electron acceptor ;
13 addition of proton (to oxygen) to form water / (oxygen)
reduced to water ; [max 8]
(b) pyruvate formed by glycolysis ;

reduced NAD formed by glycolysis ;

pyruvate decarboxylated / AW ;

ethanal produced ;

pyruvate decarboxylase ;

ethanal is, hydrogen acceptor / reduced ; A gains H or gains

H* and e~

7 from /by, reduced NAD ;

8 ethanol formed ;

9 ethanol / alcohol, dehydrogenase ;

10 not reversible reaction ;

11 NAD, regenerated / can now accept hydrogen atoms ;
A reduced NAD oxidised

12 so glycolysis can continue ;

DA WN=

[max7]
[Total: 15]

EXAMINER MARK

SCHEME

COMMENTS




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

9(a)

9(b)

Select
page

Your
Mark

)

MIDDLE Low

Q9 Mark scheme
(a) accept proton / hydrogen ion / H* / H ion as equivalent
throughout
1 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for
reduced NAD
2 passedto ETC;
3 inner membrane / cristae ;
4 hydrogen released (from reduced, NAD / FAD) ; R H;
5 split into electrons and protons ; A released as electron and
proton
6 electrons pass along, carriers / cytochromes ; A electrons
pass along proteins of, ETC / carrier chain
7 energy released pumps protons into intermembrane space ;
8 proton gradient is set up ; A concentration gradient of
protons is created A full description
9 protons diffuse, (back) through membrane / down gradient ;
A protons diffuse into matrix
10 ATP synthase / stalked particles / protein channels ;
A ATP synthetase R ATPase
11 (ATP produced from) ADP and (inorganic) phosphate ; A
context for “final’
12 idea of oxygen as final electron acceptor ;
13 addition of proton (to oxygen) to form water / (oxygen)
reduced to water ; [max 8]
(b) pyruvate formed by glycolysis ;

reduced NAD formed by glycolysis ;

pyruvate decarboxylated / AW ;

ethanal produced ;

pyruvate decarboxylase ;

ethanal is, hydrogen acceptor / reduced ; A gains H or gains

H* and e~

7 from /by, reduced NAD ;

8 ethanol formed ;

9 ethanol / alcohol, dehydrogenase ;

10 not reversible reaction ;

11 NAD, regenerated / can now accept hydrogen atoms ;
A reduced NAD oxidised

12 so glycolysis can continue ;

DA WN=

[max7]
[Total: 15]

EXAMINER MARK

SCHEME

COMMENTS




Cambridge Assessment International Education

The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554 f: +44 1223 553558

e: info@cambridgeinternational.org  www.cambridgeinternational.org

Copyright © UCLES March 2018


mailto:info@cambridgeinternational.org
www.cambridgeinternational.org

5.8 Cambridge Assessment @
@Y International Education
Interactive

Interactive Example Candidate Responses
Paper 4 (May/June 2016), Question 10
Cambridge International AS & A Level
Biology 9700

Version 1.0



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2018
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

@ {a) Describe ths héhmrluumfmmrrmmm-mring meiosis. %]

(b} Cutiire the differances batween structural and regulatary genss. (6]

pnacliar. ew,.:,ﬂqa,g
Ny
Kok, mmsu%g Jm-‘nlt.- Mwm‘«a ...... et Lt uﬂac.qwhv

st fpinid. o, 2. 5. aim . Aot r'-ifmﬂ-l:ﬂ(“g[ e
. Ao Fed ) de mé‘o—'g—é_ '1’1“5(;;% s‘pﬂfpm&s_sié; ........

b
{Amphmi?..gkmm.mm..g%

H*‘-‘“‘*"f

Mb ta. hr.{;a ..... s ﬁ bengZlotd. w.wi@rwémﬂ{(
“ﬁhmﬁﬂﬂ.\“’}oﬁ'}ﬂi% ..... cl';quiu‘m. ehacamnd s et vt 2 .

L’HL-&\-‘C-‘E‘—.*M}‘% ,,,,, W aﬂﬂﬂﬂﬁrﬁhﬁm‘{g{ ........ o

10(a)

10(b)

Select
page

4

Your
Mark

)

(0} [1)

MIDDLE Low

Mark scheme

I ref. to nuclear envelope | names of stages

meiosis |

chromosomes, condense / thicken / spiralise ;

homologous chromosomes pair / bivalents form ;

crossing over / described ;

chiasmalta) ;

spindle fibres / microtubules, attach to / pull, centromeres /

kinetochores ; allow once in mp5 or in meiosis I/

bivalents line up on, equator / mid-line ; A pairs of homologous

chromosomes

7 independent assortment (of homologous pairs) / described ; A
random assortment

8 chromosomes move to, two ends of cell / poles ; A (pairs of)
homologous chromosomes separate

meiosis Il

9 (individual) chromosomes / pairs of chromatids, line up on, equator
/ mid-line ;

10 at right angles to first equator ;

11 centromeres divide ;

12 chromatids separate ; A chromatids move to (opposite) poles

13 ref. to haploid / chromosome number halved / one set of
chromosomes ; A n for haploid

CIThAhWN=

[=2]

[max 9]

I polypeptide throughout

structural gene

1 structural protein / enzyme / rRNA ; A any named protein other
than a transcription factor (e.g. transporter / receptor / named
hormone / immunoglobulin / haemoglobin / etc.) R if any of these
are identified as product of regulatory gene

2 named, structural protein / other protein / enzyme, or tRNA ; R
named protein if function wrongly described

3 idea that needed for, structure / function, of cell ;

regulatory gene

4 (product) controls, gene expression / transcription ; A promote /

prevent / start / stop, gene expression or transcription

(codes for) transcription factor / DNA-binding protein ;

binds to, promoter / operator / DNA response element ;

stops / allows, binding of RNA polymerase ;

ref. to repressor / repressible ; A silencer

ref. to inducer / inducible ; A activator / enhancer

10 named example of regulatory gene ; A lac repressor / DELLA
repressor / homeobox or homeotic or Hox gene [max 6]

[Total: 15]
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Mark scheme

I ref. to nuclear envelope | names of stages

meiosis |

chromosomes, condense / thicken / spiralise ;

homologous chromosomes pair / bivalents form ;

crossing over / described ;

chiasmalta) ;

spindle fibres / microtubules, attach to / pull, centromeres /

kinetochores ; allow once in mp5 or in meiosis I/

bivalents line up on, equator / mid-line ; A pairs of homologous

chromosomes

7 independent assortment (of homologous pairs) / described ; A
random assortment

8 chromosomes move to, two ends of cell / poles ; A (pairs of)
homologous chromosomes separate

meiosis Il

9 (individual) chromosomes / pairs of chromatids, line up on, equator
/ mid-line ;

10 at right angles to first equator ;

11 centromeres divide ;

12 chromatids separate ; A chromatids move to (opposite) poles

13 ref. to haploid / chromosome number halved / one set of
chromosomes ; A n for haploid

CIThAhWN=

[=2]

[max 9]

I polypeptide throughout

structural gene

1 structural protein / enzyme / rRNA ; A any named protein other
than a transcription factor (e.g. transporter / receptor / named
hormone / immunoglobulin / haemoglobin / etc.) R if any of these
are identified as product of regulatory gene

2 named, structural protein / other protein / enzyme, or tRNA ; R
named protein if function wrongly described

3 idea that needed for, structure / function, of cell ;

regulatory gene

4 (product) controls, gene expression / transcription ; A promote /

prevent / start / stop, gene expression or transcription

(codes for) transcription factor / DNA-binding protein ;

binds to, promoter / operator / DNA response element ;

stops / allows, binding of RNA polymerase ;

ref. to repressor / repressible ; A silencer

ref. to inducer / inducible ; A activator / enhancer

10 named example of regulatory gene ; A lac repressor / DELLA
repressor / homeobox or homeotic or Hox gene [max 6]

[Total: 15]
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Mark scheme

I ref. to nuclear envelope | names of stages

meiosis |

chromosomes, condense / thicken / spiralise ;

homologous chromosomes pair / bivalents form ;

crossing over / described ;

chiasmalta) ;

spindle fibres / microtubules, attach to / pull, centromeres /

kinetochores ; allow once in mp5 or in meiosis I/

bivalents line up on, equator / mid-line ; A pairs of homologous

chromosomes

7 independent assortment (of homologous pairs) / described ; A
random assortment

8 chromosomes move to, two ends of cell / poles ; A (pairs of)
homologous chromosomes separate

meiosis Il

9 (individual) chromosomes / pairs of chromatids, line up on, equator
/ mid-line ;

10 at right angles to first equator ;

11 centromeres divide ;

12 chromatids separate ; A chromatids move to (opposite) poles

13 ref. to haploid / chromosome number halved / one set of
chromosomes ; A n for haploid

CIThAhWN=

[=2]

[max 9]

I polypeptide throughout

structural gene

1 structural protein / enzyme / rRNA ; A any named protein other
than a transcription factor (e.g. transporter / receptor / named
hormone / immunoglobulin / haemoglobin / etc.) R if any of these
are identified as product of regulatory gene

2 named, structural protein / other protein / enzyme, or tRNA ; R
named protein if function wrongly described

3 idea that needed for, structure / function, of cell ;

regulatory gene

4 (product) controls, gene expression / transcription ; A promote /
prevent / start / stop, gene expression or transcription

5 (codes for) transcription factor / DNA-binding protein ;

6 binds to, promoter / operator / DNA response element ;

7 stops/ allows, binding of RNA polymerase ;

8 ref. to repressor / repressible ; A silencer

9 ref. to inducer / inducible ; A activator / enhancer

10 named example of regulatory gene ; A lac repressor / DELLA
repressor / homeobox or homeotic or Hox gene [max 6]

[Total: 15]
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10 (a) Describe tha behaviour of chromosomes during mefosis. [#]
by Outlinethi différancas batween structural and regulatory genes, ' 18]
[Total: 15]
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Q10 Mark scheme
(a) I ref. to nuclear envelope I names of stages
meiosis |
1 chromosomes, condense / thicken / spiralise ;
2 homologous chromosomes pair / bivalents form ;
3 crossing over / described ;
4 chiasmalta) ;
5 spindle fibres / microtubules, attach to / pull, centromeres /
kinetochores ; allow once in mp5 or in meiosis I/
6 bivalents line up on, equator / mid-line ; A pairs of homologous
chromosomes
7 independent assortment (of homologous pairs) / described ; A
random assortment
8 chromosomes move to, two ends of cell / poles ; A (pairs of)
homologous chromosomes separate
meiosis Il
9 (individual) chromosomes / pairs of chromatids, line up on, equator
/ mid-line ;
10 at right angles to first equator ;
11 centromeres divide ;
12 chromatids separate ; A chromatids move to (opposite) poles
13 ref. to haploid / chromosome number halved / one set of
chromosomes ; A n for haploid [max 9]
(b) I polypeptide throughout

structural gene

1 structural protein / enzyme / rRNA ; A any named protein other
than a transcription factor (e.g. transporter / receptor / named
hormone / immunoglobulin / haemoglobin / etc.) R if any of these
are identified as product of regulatory gene

2 named, structural protein / other protein / enzyme, or tRNA ; R
named protein if function wrongly described

3 idea that needed for, structure / function, of cell ;

regulatory gene

4 (product) controls, gene expression / transcription ; A promote /
prevent / start / stop, gene expression or transcription

5 (codes for) transcription factor / DNA-binding protein ;

6 binds to, promoter / operator / DNA response element ;

7 stops/ allows, binding of RNA polymerase ;

8 ref. to repressor / repressible ; A silencer

9 ref. to inducer / inducible ; A activator / enhancer

10 named example of regulatory gene ; A lac repressor / DELLA
repressor / homeobox or homeotic or Hox gene [max 6]

[Total: 15]
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Mark scheme

I ref. to nuclear envelope | names of stages

meiosis |

chromosomes, condense / thicken / spiralise ;

homologous chromosomes pair / bivalents form ;

crossing over / described ;

chiasmalta) ;

spindle fibres / microtubules, attach to / pull, centromeres /

kinetochores ; allow once in mp5 or in meiosis I/

bivalents line up on, equator / mid-line ; A pairs of homologous

chromosomes

7 independent assortment (of homologous pairs) / described ; A
random assortment

8 chromosomes move to, two ends of cell / poles ; A (pairs of)
homologous chromosomes separate

meiosis Il

9 (individual) chromosomes / pairs of chromatids, line up on, equator
/ mid-line ;

10 at right angles to first equator ;

11 centromeres divide ;

12 chromatids separate ; A chromatids move to (opposite) poles

13 ref. to haploid / chromosome number halved / one set of
chromosomes ; A n for haploid

CIThAhWN=

[=2]

[max 9]

I polypeptide throughout

structural gene

1 structural protein / enzyme / rRNA ; A any named protein other
than a transcription factor (e.g. transporter / receptor / named
hormone / immunoglobulin / haemoglobin / etc.) R if any of these
are identified as product of regulatory gene

2 named, structural protein / other protein / enzyme, or tRNA ; R
named protein if function wrongly described

3 idea that needed for, structure / function, of cell ;

regulatory gene

4 (product) controls, gene expression / transcription ; A promote /
prevent / start / stop, gene expression or transcription

5 (codes for) transcription factor / DNA-binding protein ;

6 binds to, promoter / operator / DNA response element ;

7 stops/ allows, binding of RNA polymerase ;

8 ref. to repressor / repressible ; A silencer

9 ref. to inducer / inducible ; A activator / enhancer

10 named example of regulatory gene ; A lac repressor / DELLA
repressor / homeobox or homeotic or Hox gene [max 6]

[Total: 15]
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10 (@) Describe the behaviour of chromosomes during maiosis,

(b} Outling tha differences betwesn structural and regulatory genes,

1%
[6]
[Tolal: 15]
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Mark scheme

I ref. to nuclear envelope | names of stages

meiosis |

chromosomes, condense / thicken / spiralise ;

homologous chromosomes pair / bivalents form ;

crossing over / described ;

chiasmalta) ;

spindle fibres / microtubules, attach to / pull, centromeres /

kinetochores ; allow once in mp5 or in meiosis I/

bivalents line up on, equator / mid-line ; A pairs of homologous

chromosomes

7 independent assortment (of homologous pairs) / described ; A
random assortment

8 chromosomes move to, two ends of cell / poles ; A (pairs of)
homologous chromosomes separate

meiosis Il

9 (individual) chromosomes / pairs of chromatids, line up on, equator
/ mid-line ;

10 at right angles to first equator ;

11 centromeres divide ;

12 chromatids separate ; A chromatids move to (opposite) poles

13 ref. to haploid / chromosome number halved / one set of
chromosomes ; A n for haploid

CIThAhWN=

[=2]

[max 9]

I polypeptide throughout

structural gene

1 structural protein / enzyme / rRNA ; A any named protein other
than a transcription factor (e.g. transporter / receptor / named
hormone / immunoglobulin / haemoglobin / etc.) R if any of these
are identified as product of regulatory gene

2 named, structural protein / other protein / enzyme, or tRNA ; R
named protein if function wrongly described

3 idea that needed for, structure / function, of cell ;

regulatory gene

4 (product) controls, gene expression / transcription ; A promote /

prevent / start / stop, gene expression or transcription

(codes for) transcription factor / DNA-binding protein ;

binds to, promoter / operator / DNA response element ;

stops / allows, binding of RNA polymerase ;

ref. to repressor / repressible ; A silencer

ref. to inducer / inducible ; A activator / enhancer

10 named example of regulatory gene ; A lac repressor / DELLA
repressor / homeobox or homeotic or Hox gene [max 6]

[Total: 15]
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Mark scheme

I ref. to nuclear envelope | names of stages

meiosis |

chromosomes, condense / thicken / spiralise ;

homologous chromosomes pair / bivalents form ;

crossing over / described ;

chiasmalta) ;

spindle fibres / microtubules, attach to / pull, centromeres /

kinetochores ; allow once in mp5 or in meiosis I/

bivalents line up on, equator / mid-line ; A pairs of homologous

chromosomes

7 independent assortment (of homologous pairs) / described ; A
random assortment

8 chromosomes move to, two ends of cell / poles ; A (pairs of)
homologous chromosomes separate

meiosis Il

9 (individual) chromosomes / pairs of chromatids, line up on, equator
/ mid-line ;

10 at right angles to first equator ;

11 centromeres divide ;

12 chromatids separate ; A chromatids move to (opposite) poles

13 ref. to haploid / chromosome number halved / one set of
chromosomes ; A n for haploid

CIThAhWN=

[=2]

[max 9]

I polypeptide throughout

structural gene

1 structural protein / enzyme / rRNA ; A any named protein other
than a transcription factor (e.g. transporter / receptor / named
hormone / immunoglobulin / haemoglobin / etc.) R if any of these
are identified as product of regulatory gene

2 named, structural protein / other protein / enzyme, or tRNA ; R
named protein if function wrongly described

3 idea that needed for, structure / function, of cell ;

regulatory gene

4 (product) controls, gene expression / transcription ; A promote /
prevent / start / stop, gene expression or transcription

5 (codes for) transcription factor / DNA-binding protein ;

6 binds to, promoter / operator / DNA response element ;

7 stops/ allows, binding of RNA polymerase ;

8 ref. to repressor / repressible ; A silencer

9 ref. to inducer / inducible ; A activator / enhancer

10 named example of regulatory gene ; A lac repressor / DELLA
repressor / homeobox or homeotic or Hox gene [max 6]

[Total: 15]
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Grassland is an important breeding habitat for some birds, Thesa birds feed on plant materlal and
invertabrates. Blediversity of the habitat is maintained by domestic herbivores, such as sheep,
cows and goats, grazing an growing plant material,

A group of students investigated the effsct of grazing by domestic herbivores on the plant
biodiversity of a grassland as measured by Simpson's Index of Diversity. They imestigated two
areas. One area was grazed by herbhvores and the other area was not grazed for many years
because it was surroundad by a fence to keap out the harbivoras.

{a) State the data that the students would have collected from the grazed and ungrazed areas o
calculate Simpson's Index of Diversity. P

The..number EE ...... LO.@HMM Mﬁh".ﬂﬂg;.ﬁﬂ ..... 4 I—
'th#:ﬁjmz.eﬁiﬂll‘% ..... amd...dh%....wﬁm Eﬁw
..... Tht AR5 AL . 20N 0 e
TR L. 00 kA awonloes. af. Levalueds
___{ﬁmﬂ«?;&&..m?ﬁ#mkamrmhmm!.}.,m..Mf_.____unji@xed_ﬂ‘tf’ﬁf[z]

(b) Describe a random.(unblased) method which the studants could have used to collect the data
neaded to calculate the biodiversity of the plant species in the two argas.

The description of your method should be detalled enough for ancther person to follow.

Mtt»mhmmsmgﬂf&fﬁ;mea.aWﬁ%{ﬁhmmfmsnf

.%biﬂd.ﬁﬂ.ﬂe&‘{ﬂi&ﬁdlﬂﬂnﬂiﬁﬁﬂwh'hﬂﬂniﬁaﬁﬂﬁ
A ragdamty,. eaz.l . ucithac. dhe. ceteinined.......
A areh 2 g Ane.. graned.. laacl-. R st o canddom

Ofcbete... o place.. doe. quadads... B avevel . bas-
in€ac:/5\%mﬁ«m.;1dsmﬁj%ﬁn{ﬂ'erm%ﬂfffwﬂ
lfplanks... carlfudly...a0d. detudate... . he.. oamber. of.

..... e plants...in..eath...speasas... flan.ald. He.quadiah.
“ie..de.aol...oeed. T kamw... e _name..of-The. Specie

HHEMLING

1(a)

1(b)

1(c)

1d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Your
Mark

)

MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or A count the number in different
population of each type of / sort species
of / species present (in the A in context of any named
sample) ; organisms
total number of individuals / all
populations (of all species);

(b) any 8 from: | any ref. to standardising

1 ref. to sampling in both areas /
grazed and ungrazed ;

2 any idea of marking out the area
to be sampled ;

3 use a method of generating
random numbers (to use
coordinates);

4 use a (frame or point) gquadrat
(for individual samples) ;

5 place (quadrat AW) at
coordinates ;

6 ref. to method of identifying or
distinguishing different species /
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the
population of / each

type / sort / species present (in
quadrat / plot)

or

the total number of all the plants
present (in quadrat / plot) ;

environmental factors.
1 if listed as the independent
I ref. to transects

e.g. tape measures / use string
and marker pole / make a grid of
plot

e.g. random number generator /
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is
the counting frame

spelling of quadrat must be
correct at least once

A descriptions, e.g. frame placed
on the ground

e.g. photographs / key / app /
expert / nature guide / AW

A using letters or numbers for
different species

| percentage cover / abundance
scale

EXAMINER

COMMENTS

MARK
SCHEME
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..w!ﬂrqmpi ..... Lacel = The...Aeble.. shmtpf Lol as. Loilng-
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e uvih e st Ang.. o, q‘ar _____ ,ﬁml :}nf __________________
Jq:fdx ok F}wwsrh .. mm.iﬁ__:ﬁiﬁ_:sfﬂmﬁf _________________
Letagd..nn
whert. nlis. ...
.......... NLas dhe...
t@%mm@fﬂm{s Jﬁmrsu.& fpfmf—ﬁ . giascal fuax.
GABLA.. Janel.. The..a0cwed. dbtninee] . il Jot... 4. ou0,
Lieald vadel.. from 0. b A Ay ol do. mete
Lhaws.. S speeied... e\ = . ek closet Ao L.
Abaes... ggh...plait.. fsﬁmaﬁ'ﬁ We. il oo, ...
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1(a)

1(b)

1(c)

1d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Your
Mark Q1 Mark scheme
Expected answer Extra guidance
(b) 8 same size quadrat / same e.g. 10 quadrats in each plot
quadrat AW ; I repeat 3 times and find a mean
9 same size plot in each area ; A if only replicate with different
10 same number of different plots in one area
quadrats / samples per plot ; | repeat 3 times and take a mean
11 replicate the procedure witha | | sampling on same day / next
different plot in a given area ; week
12 sample at different times of
year / seasons ; )
13 safety I low risk
any 1 from: A any ;uitable exgmple —_thorny
o ) / stinging plants, insect bites /
* ref. to injury / getting lost and stings, snakes, belligerent grazing
staying with group ; animals and a suitable precaution
e allergy to plants and wearing
gloves / protective clothing ; [max8]
e allergy to pollen / hay fever and
wearing mask or taking
medication ;
e ref. to uneven ground /
hazardous plants or animals or
environment and wearing suitable
shoes / protective
clothing ;
EXAMINER MARK
COMMENTS SCHEME




< %‘;‘;‘;‘ } m MIDDLE Low

The studants also imastigatad tha effect grazing had on the height of one particular species
of plant. Their hypothesis was:

; ight i Your
The T;zl height of the plant is greater in the ungrazed gressland than the grazed Lol Q1 Mark scheme
E ted Ext id
(c) State the independent and the dependent variables in this investigation. 1a) Xpected answer xtra guidance
(c) independent: grazed and / or A type of grass land
independent variable ""“ffa'“"-"l‘ ..... .4 fﬂxﬁ'ﬁ% ........ {ﬁ'T‘ﬁ&lMd ............ _ ungrazed grassland I extent of grazing
el e i 1(b) and 1
dapendent variable ......... mﬁ’ﬂuﬁ*»ﬁ‘mﬁﬂa ........................................ (1] T ot (o) hetght o
(d} Table 1.1 shows the results of their investigation, plant) ;
(d)(i) mode = 864 and [l
Table 1.1 median = 864 ;
height of plant/mm
sample numbes — —
. grazed area _ - _un_grmd area
1 586 _ 58
2 549 B
3 526 864
4 = a01,
5 545 84T
B 538 860 1d)(i)
7 573 864
8 543 87g-- 1(d)(ii)
8 604 Be4
10 611 . B&s, 1(d) i)
mean 587 870
mode 549
- —— ek 1(d)(iv)
median 561 LY
(iy Complate Table 1.1 by writing the values of the mede and median for the ungrazed area.
]
1(e)
- ) :
A : )
847,963, ¢y, ey, Yy, 873, 874,998 a0 7. -

EXAMINER MARK
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.

(i)

(iv}

Use the information and formula below to caleulatethe standard error for these results,

Giva your answers fo 3 gignificant figuras,

Su= S,y = standard error
&= slandard deviation
f=zample size (number of ubset'umionsj
-gmzm:_l. araa: £=2056"
_:unura.ael:_iarea: _&=157"
standard error, grazed area = q%g ...................
standard error, ungrazed area = ir'a“; .................................... [2]

Slandard error Is used to calculate 95% Confidence Intervals-{CI).

The values for the grazed area are 545.3 mm to S85.7 mm. L

Lls;a the r-nrrnula below to calculate the confidence intervals for the ung}ruu:l arneda.,
95%CI = meanx2 5,

Showe your working,

370 — 2(44¢)
F6o-1

8o + 2 (y.a0)
- §79.9

and

and

by 3701':‘[ ............. [Ty 2]
State what information IS galned byrcalculaﬂng the confidence Intervals.
_______________ bed Anat. we can ke
M85/, / - LOfilence.. 0 meand... ady.. tal ﬁm
‘isi}f cerkado Ahat.. the. e, vadus. fol..m

urgprazed A ... 3 1o X S FYIETY

s A abmie
L.t de... T tenes.. A stagdagd. errm: 50 exantlyy
fot..qmazesh. Oied, %J; anellael_sampleis, m:f.lw.#eol swe'll be

hi & Lty 1a flaat gam e
“Isl?a rechain. dhe. meaﬂF" bﬁbﬂgﬁﬂmﬂﬂﬂdﬁgﬁﬂ

1(a)

1(b)

1(c)

1d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance
(d)(ii) SM grazed = 9.33; max 1 if answers are to 1 dp or 3
SM ungrazed = 4.97 / 4.96 ; ap (9.3/9.329, 5.0/ 4.965)
[2]
(d)(iii) 860.1 ; A ecf from 1(d)(ii)for correct
10 879.9; calculation from incorrect Sy,
[2]
(d)(iv) any 2 from: must be a clear statement

95% confident / sure / certain
that the mean lies within these
limits ;

shows the reliability of the mean ;
the ungrazed mean is more
reliable (because it's smaller) ;

the difference between means is
significant because there is no
overlap between Cl for ungrazed
and grazed ;

R if ref. to accuracy or results AW

ora the grazed is less reliable
(because it is bigger)

[max2]

EXAMINER

COMMENTS
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() The studenis used the mark-release-recapture method to estimate the population of an
imvertebrate animal found living on the grassland, They used the formula:

number of animals marked in the first sample x tolal number of animals in the second sample
number of marked animals in the second sample

State two precautions the students should have taken to ensure that the results they obtained

wera valid,
b animals. daadk taey. . markedl . werg. guen....
SR L . TN e 05K I IR 00 G55 )

.,.:ﬂ}fﬁ.......m&fﬂ.ml%ﬂf

(f} The population of an invertebrate that feeds on seeds was estimated in beth the grazed and
ungrazed areas. Predict which area would have the greatest populalion and give a reason for
your choice, -

N (7T R )

reason . BeaaassC.. antmed. rimevt- Panks. (grage.an. thedl) .
fnswes” &4 ombinu

[Total: 21)

= sodhinmes by wpreniivg Hhe whole glants o

?ﬁzsﬂ& g0 Yot %ﬁa&_
._._-—e:r'b‘&'r”!.&i uﬂﬂiﬁ'—e‘__,_iwi—
—w e & VA niy Al whan 5o}
Wm
s _fed_mmesg FIEE

Fad_arl_scolterod _on T

At bare Uj{%f-ﬂﬁ. .j?awa{)_

1(a)

1(b)

1(c)

1d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1

Mark scheme

Expected answer

MIDDLE Low

Extra guidance

any 2 from:
sample from a large area ;

idea that there is a long enough
time interval, for marked
individuals to mix into the
population / between capture and
recapture ;

idea that the marking technique
must not be toxic AW ;

idea that the marking technique
must not increase / decrease
chances of survival ;

marking technique must not fall
off / be rubbed off / washed off
animal ;

idea that time is not so long that
migration / life cycle changes (of
the species) have occurred ;

| sample size

I any specified times need the
idea of long enough for dispersal

e.g. increases or decreases
chance of predation

A in terms of inhibiting / changing
movement or behaviour

[max2]

ungrazed and because there are
more seeds (to eat) / AW ;

A ungrazed as there will be larger
plants and more places for
inverts to hide from predators /
protection from predators.

[1]

Total [21]
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Girasaland is an impartant broeding habitat for some birds. These birds feed on plant matedal and
invertebrates. Biodiversity of the habliat is maintalned by dmnasﬂc harb".roras. such as sheep,
“cows and goats, grazing on growing plant material. ’

A group of students Inmshgammaﬂemﬁgmlngwwc herbivores on the -pland
biodiversity of a grasstand as measwred by Simpson's Index of Diversity. They investigated two
areas. One area was grazed by hedivores and tha other area was ﬂﬂt graaaci far rn.an-_.r years
bacause it was surrourded by a fence o-keep out tha herbivores.

(@) State tho data ,l]:]at the students would have collactad from thegrabed and ungaaad areas o
calqulslte Simpaon's Index of Dhﬂrﬁut‘; .

@

(b) Mca random (unbiased) method which the.siudents could have used fo collect the data
needad to caloulate the biodivaraity of the plant spécies in the two arcas.

The description of your method should be datalled encugh for an:dhar person to follow.

rbi\lcrv#.? AoV WAy et "’“"—'"2
eersap
e 2 dishiil arvéas - These deroip
Wil S ey

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or A count the number in different
population of each type of / sort species
of / species present (in the A in context of any named
sample) ; organisms
total number of individuals / all
populations (of all species);

(b) any 8 from: | any ref. to standardising

1 ref. to sampling in both areas /
grazed and ungrazed ;

2 any idea of marking out the area
to be sampled ;

3 use a method of generating
random numbers (to use
coordinates);

4 use a (frame or point) gquadrat
(for individual samples) ;

5 place (quadrat AW) at
coordinates ;

6 ref. to method of identifying or
distinguishing different species /
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the
population of / each

type / sort / species present (in
quadrat / plot)

or

the total number of all the plants
present (in quadrat / plot) ;

environmental factors.
1 if listed as the independent
I ref. to transects

e.g. tape measures / use string
and marker pole / make a grid of
plot

e.g. random number generator /
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is
the counting frame

spelling of quadrat must be
correct at least once

A descriptions, e.g. frame placed
on the ground

e.g. photographs / key / app /
expert / nature guide / AW

A using letters or numbers for
different species

| percentage cover / abundance
scale

EXAMINER
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.................................................................................................................................................
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.................................................................................................................................................
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1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance
(b) 8 same size quadrat / same e.g. 10 quadrats in each plot

quadrat AW ;
9 same size plot in each area ;

10 same number of different
quadrats / samples per plot ;

11 replicate the procedure with a
different plot in a given area ;

12 sample at different times of
year / seasons ;

13 safety
any 1 from:

e ref. to injury / getting lost and
staying with group ;

e allergy to plants and wearing
gloves / protective clothing ;

e allergy to pollen / hay fever and
wearing mask or taking

medication ;

e ref. to uneven ground /
hazardous plants or animals or

environment and wearing suitable
shoes / protective

clothing ;

I repeat 3 times and find a mean

A if only replicate with different
plots in one area

I repeat 3 times and take a mean

I sampling on same day / next
week

I low risk

A any suitable example — thorny

/ stinging plants, insect bites /
stings, snakes, belligerent grazing
animals and a suitable precaution

[max8]
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Select
4 e } MIDDLE Low
The students also |nvsatiga1Q-d the effect grazing had on tha heighl of one particular spacies
of plant. Their hypothésis was:
. ) . Your
The mean height of the plant is greater ih the ungrazed gragsland than the grazed Mark Q1 Mark scheme
grossland, r
. Expected answer Extra guidance
ndant variat this irvestigation.
{c) Statethe. M':*W"dﬂ”“m the depe t=sin this {ﬁ“ 1(a) () independent: grazed and / or A type of grass land
t variable fine *EPE of grasricind rmﬂd nf . ungrazed grassland :
) HWWM:; var wRg e %,xrw‘-'cw R L L I extent of grazing
b Sendent variable fm“"‘m?“* of @ parhediar spetity ... and _ [l
of ¢! 1(b) dependent: (mean) height (of
) {d) 'I_’E_ll_:lla 1.1 shows the msults of their ivestigation. _ .. ) plant) ;
. (d)(i) mode = 864 and [11
twote 1 median = 864 ;
- O & ———————
; : height of plant mim
‘sample number - -
grazed area . ungrazed area
1 586 _ 858
2 549 . - ara
3 Bas . 854
4 &BY o _'9[!1
5 545 . 84T
[ 538 882
7 573 s 1(c)
B 549 s -
9 504 - 864 1(d)(i)
10 B11 888
mean 56T a7 . . 1(d)(ii)
mode 549 Feq
rrsdian ) E51 264 1(d)(iii)
{i) Complete Table 1,1 by writing the values of the mode and median for the ungrazad amté; ! 1(d)(iv)
gad,85%, 862, 864, 86, a-a#r 8%32, .s:fcf 288, 90
1(e)
1(f)
EXAMINER MARK
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{0y Use the Information and formula below to ealculate the standard amor for thess résulig,

Give your answers lo 3 significant figures.

Sy= fﬁ '.S“ = standard arar
== atandard deviation .
n=gimple size (numbir of obsenvations)
razed area: s=205 Q. =4
g T ag‘m grazed - :‘_._,E—-r'?
ungrazed araa: &= 167 MNa
Son wngrezad o 15'1
T Jio
standard error, grazed ares = 'CT _132 .......................................................
A.496 .
standart STFOr, UNGRATEH BIEA = ...\ oo oo ceiccoceeeeastaceastanp e msemt et smsems st dsas s 2]

Standard emor is used to caleudate 85% Confidence Intervals (CT).

The values for the grazed anea are S48.3mm 1o $85,7mm;
(i) UEB.IhE forrnulal balow to calculate the confidence intervals forthe mmlama.

95% CI = mean+2§,, ' B
Show your working. '
810t M-96) 2 | _
ov =870-9.92.
= 26008

= B30 #9492
- S'}qlqz

Print Script

o o sceVHaiA " Ting proBaBI e sy g i g e !

Ahe EarE oep can!‘.“mlz."'ﬂt‘} o be 019 H'I-Hmﬂﬂbv ol ffeverd ©

1(a)

1(b)

1(c)
1(d)(i)
1(d)(ii)
1(d)(iii)

1(d)(iv)

1(e)

1(f)
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MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance
(d)(ii) SM grazed = 9.33; max 1 if answers are to 1 dp or 3
SM ungrazed = 4.97 / 4.96 ; ap (9.3/9.329, 5.0/ 4.965)
[2]
(d)(iii) 860.1 ; A ecf from 1(d)(ii)for correct
10 879.9; calculation from incorrect Sy,
[2]
(d)(iv) any 2 from: must be a clear statement

95% confident / sure / certain
that the mean lies within these
limits ;

shows the reliability of the mean ;
the ungrazed mean is more
reliable (because it's smaller) ;

the difference between means is
significant because there is no
overlap between Cl for ungrazed

and grazed ;

R if ref. to accuracy or results AW

ora the grazed is less reliable
(because it is bigger)

[max2]
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{e) The students wsed the mark-release-recapture method 1o estimate the population of an
invartabrate animal fund living an the grassiand. They used the formula:

nurhiber of animals marked In the first swlu x total number of animals in the second sample
| ) number of marked animals in tha second sample

State tio precautions. the studénts. should have taken to ehaura that the results they cbtained -

were valid,

g Anirnals dorst (ose Hhewr Aarks: Enough hme i

wen fov markted ond unrovEed cniedle o

tm..igrm:rrqlb-f"'lﬂr'ﬂ-"‘ dorid hurk anrmdls -

o Mothing has happened 40 o

srsniasasrasrsMisnalassnasmanmanniss s paniaasadumad ST TReTP i

framples gre

of e by of caninnels -

------------------------- tmmraspramey

f ¥
edohon, ek on et [2)

Tha lation of an invertebiate that feeds on séeds was estimated (n bath the grazed and
n popu ;
ungrazed areas. Predict which area would have the greatest population and give a reason for

your cholce.
choics UNO7ed avecis: | .. bt
Hatght of Elants ncvenaes ond Frey can a0
vecich o qrecter veproduchve ade and
undergo polinahon. (s produces seeds- [Total: 21]

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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)

Q1

Mark scheme

Expected answer

MIDDLE Low

Extra guidance

any 2 from:
sample from a large area ;

idea that there is a long enough
time interval, for marked
individuals to mix into the
population / between capture and
recapture ;

idea that the marking technique
must not be toxic AW ;

idea that the marking technique
must not increase / decrease
chances of survival ;

marking technique must not fall
off / be rubbed off / washed off
animal ;

idea that time is not so long that
migration / life cycle changes (of
the species) have occurred ;

| sample size

I any specified times need the
idea of long enough for dispersal

e.g. increases or decreases
chance of predation

A in terms of inhibiting / changing
movement or behaviour

[max2]

ungrazed and because there are
more seeds (to eat) / AW ;

A ungrazed as there will be larger
plants and more places for
inverts to hide from predators /
protection from predators.

[1]

Total [21]
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Grassland ks an important breeding habitat for some birds. These birds feed on plant material and
invertebrates, Blodiversity of the habitat is maintained by domestic herbivores, such as sheep,
cows and goals, grazing on growing plant matérial. : .

A group of students investigated the effect of grazing by domestic herbivores on the plant
biodiversity of a grassland as measured by Simpson's Index of Diversity. They investigated two
areas, One area was grazed by herbivores and the other area was not grazed for many years
becausa it was surrounded by a fence to keep out the herbivores, o

{a) State the data thal the siudents would have collected from the grazed and ungrazed areas o
cakculata Simpson's Index of Diversity, :

kol nuieer of cpedies b dhe ?I;rmd and unﬂ-rdiid ared

cor. o ovaonisms. oot Sperded O

.................................. " 2)

{b) Describe a random (unblased) method Iﬂhk:h the students could have used 1o collect the data
needed to calculate the biodiversity of the plant species in the two areas.

The description of your methad should be detailed anough for ancther parson-to follow.
TG PEAS0. MRS, pMe, g, meued, oF Yanden SamPAMn

ko keke o quadimk.and. pace 3k anwhere in the e,

etk 0. 00k, Quadrak. . Tigte Youe must be, Plodedn e,
Able s SOUBWE e s

................. Spesier, Biveriiy

widthy will, vepreocnt ive. bwdloridl

|

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or A count the number in different
population of each type of / sort species
of / species present (in the A in context of any named
sample) ; organisms
total number of individuals / all
populations (of all species);

(b) any 8 from: | any ref. to standardising

1 ref. to sampling in both areas /
grazed and ungrazed ;

2 any idea of marking out the area
to be sampled ;

3 use a method of generating
random numbers (to use
coordinates);

4 use a (frame or point) gquadrat
(for individual samples) ;

5 place (quadrat AW) at
coordinates ;

6 ref. to method of identifying or
distinguishing different species /
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the
population of / each

type / sort / species present (in
quadrat / plot)

or

the total number of all the plants
present (in quadrat / plot) ;

environmental factors.
1 if listed as the independent
I ref. to transects

e.g. tape measures / use string
and marker pole / make a grid of
plot

e.g. random number generator /
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is
the counting frame

spelling of quadrat must be
correct at least once

A descriptions, e.g. frame placed
on the ground

e.g. photographs / key / app /
expert / nature guide / AW

A using letters or numbers for
different species

| percentage cover / abundance
scale

EXAMINER

COMMENTS

MARK
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ang Hente pave '

coCloten do 4 amnere. I< Mhe. Specics diversity

‘;.f'em Divesst [y g

......... wplaced randomly e Mok dhe KoawlD Qre. het biased o

............... Bl i u.ﬂn-w N b‘.mf’;mi
o Hed o Ve .

Indes ol diverdby con ke uted

JJest Crpites musk olto bedme  bebwerrs dncsame spacies of |
Emmz,?mu:iu Vastzbs i), . .
Ffﬂqt_ﬂé:_m__ﬂ!fﬂ@tﬁ.&g...E;gﬁéf_m@..m.iacamm.h.,,krb#}.mr.cj[s]

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Your
Mark Q1 Mark scheme
Expected answer Extra guidance
(b) 8 same size quadrat / same e.g. 10 quadrats in each plot
quadrat AW ; I repeat 3 times and find a mean
9 same size plot in each area ; A if only replicate with different
10 same number of different plots in one area
quadrats / samples per plot ; | repeat 3 times and take a mean
11 replicate the procedure witha | | sampling on same day / next
different plot in a given area ; week
12 sample at different times of
year / seasons ; )
13 safety I low l’ISk‘
any 1 from: A any ;wtable exgmple —_thorny
o ) / stinging plants, insect bites /
o ref. to |nju_ry/gett|n.g lost and stings, snakes, belligerent grazing
staying with group ; animals and a suitable precaution
e allergy to plants and wearing
gloves / protective clothing ; [max8]
® allergy to pollen / hay fever and
wearing mask or taking
medication ;
e ref. to uneven ground /
hazardous plants or animals or
environment and wearing suitable
shoes / protective
clothing ;

EXAMINER

COMMENTS
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)

The students also investigated the effect grazing had on the height of one particular species
of plant, Their hypothesis was:

i
The mean height of the plant is greater in the ungrazed grassland than the grazed
grassland.

State the independent and the dependant variables in this investigation.
independent variable ... qHEEED, ...
dependant variable .....080 h@ﬂ“"{'""“—f‘“""t :

(d)- Table 1.1 shows the results of thair investigation.
Table 1.1
o height of plant/mm
sample number B grazed area ungrazed ama o

T 586 , 858
2 g8 | 873
3 526 864
4 589 _ 801

5 545 847
6 . 538 862
7 573 --EB_JI
8 549 87a
9 604 _ 884
10 611 888
mean 587 ' 870
mode 549 Lkt
~ median 561 - 1on

(I} Completa Table 1.1 by writing the values of the mode and median for the ungrazed area.
: (1]

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Expected answer
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Extra guidance

Low

(c)

independent: grazed and / or
ungrazed grassland

and

dependent: (mean) height (of
plant) ;

A type of grass land
I extent of grazing

[1]

mode = 864 and
median = 864 ;

[l
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(in)

]

(iv)

Show your working.

Use the information and formula below o calculate the standard error for these results,

Give your answers to 3 significant figures.

__&
S == 5y = standard error
& = standard deviation
n=sample size {number 6f cbservations)
grazed area; | £=208.5
ungrazed area: =157 ,
standard error, grazed aréa= ... B3 . S R

standard error, ungrazed area = B 1t S S S 2]

' Standard error is used to calciilate 95% Confidence Intervals {3

Thie valuas for the grazed area are 548.3mm 15 5857 mim.
Usa the formula balow to caleulate the confidance intervals for the ungrazed area.

85% CI = mean+ 2 5,

a5y, CT . S6Tt &x 44L
_ LseTta92,
— 551+ GeiB4@L

-— 561 e 4’-"!5

ungrazed area ... 21196 mm to ... S62.0%. ... mm [2

State what information is gained by calculating the confidence intervals.

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance
(d)(ii) SM grazed = 9.33; max 1 if answers are to 1 dp or 3
SM ungrazed = 4.97 / 4.96 ; ap (9.3/9.329, 5.0/ 4.965)
[2]
(d)(iii) 860.1 ; A ecf from 1(d)(ii)for correct
10 879.9; calculation from incorrect Sy,
[2]
(d)(iv) any 2 from: must be a clear statement

95% confident / sure / certain
that the mean lies within these
limits ;

shows the reliability of the mean ;
the ungrazed mean is more
reliable (because it's smaller) ;

the difference between means is
significant because there is no
overlap between Cl for ungrazed

and grazed ;

R if ref. to accuracy or results AW

ora the grazed is less reliable
(because it is bigger)

[max2]
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(e) The students used the marksrelease-recapture method to estimate the population of an
inveriebrate animal found living on the grassland. They used Ihe formula:

number of animala marked In the first sample » total number of animals in the second sam&
number of marked animals in the second sample

State two precautions the students should have taken to ensura that the results they obtained
weare valid.

1. Tt showdd have. used. o, nol-doxic atecproof pabb do
...._m.!?.tiﬁ...:!hﬁ..ﬂnimm!ﬁ.&z.#hﬂ.l?....%H!r...?,n,&,.mm:&%-!?.[}.tﬁmﬂiﬂi ......................
mmrﬁﬂdwﬂfhﬁ-"uﬂq’ ...................................................................................

(fi The population of an invertebrate that feeds on seeds was estimated in both the grazed and
ungrazed areas. Predict which-area would have tha gaalaat populatien and gn.re a reason for
your-cholea:

ated Area .
mmh;m Latee
reason .. MaVe, planlsto meve. owasledifiky of Seeds. 08 M. (1]
Seeds howe egn tﬂrﬂil-d Mh{- P!sm.t Loas folfe

[Total: 21]
AL Leesds ton nok h-:-ahﬂmf.:! 5‘3‘ T‘“&"‘j
animals and to are left pemad. )

Y

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Extra guidance

any 2 from:
sample from a large area ;

idea that there is a long enough
time interval, for marked
individuals to mix into the
population / between capture and
recapture ;

idea that the marking technique
must not be toxic AW ;

idea that the marking technique
must not increase / decrease
chances of survival ;

marking technique must not fall
off / be rubbed off / washed off
animal ;

idea that time is not so long that
migration / life cycle changes (of
the species) have occurred ;

| sample size

I any specified times need the
idea of long enough for dispersal

e.g. increases or decreases
chance of predation

A in terms of inhibiting / changing
movement or behaviour

[max2]

ungrazed and because there are
more seeds (to eat) / AW ;

A ungrazed as there will be larger
plants and more places for
inverts to hide from predators /
protection from predators.

[1]

Total [21]
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2 Medical researchers camied out an investigation into the effect of smoking in a country, A group of
male volunteers had their peak expiratory flow rate (PEFR) measured as shewn in Fig. 2.1,
— ——

Fig. 2.1

PEFR measures the maxmum speed of aiflow through fhe bronchi during breathing out in
dm® per minute (dm*min~"). Peak flow readings are lower when the airways are constricted,

The volunteers were grouped according to the number of packets of cigarettes that m_ay_smuhad
par year. Each packet contains 20 cigarettes.

Table 2.1 shows the resulis of thainvestigation.

Table 2.1

group 1 2 3 4“ - 5

number of packets of cigaroties o 1-50 51-100 101-150 181-230

smoked per year

mean number of packsts smoked | 0 30.61 73.80 12727 | 18022
| P8rgroup = 5 = 1047 + 16.62 = 3.66 = 27.51

maan age of volurdeers + § 25.42 2282 26.68 2890 322

fyears = 5,61 = 3.28 =350 + 4,20 +3.21°

mean PEFR = & 513.43 494,70 443,33 350890 300,00

fam*min-t 28758 | +70.22 | x4514 | =32.38 & 46.90

number of volunteers testad 64 14 15 12 g

& = standard deviation

<

2(a)

2(b)

2(c)(i)

2(c)(ii)
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Q2 Mark scheme
Expected answer Extra guidance
2(a) any 3 from: I diet / sex / alcohol consumption
1 body mass / weight : / medication / drugs / range
‘ ) of number of packets of
2 numper of volunteers in each cigarettes ;
group ; A same number in each age
3 age of volunteers ; group
4 no factor affecting air flow / lung | A asthma, CF, COPD, TB, lung
capacity ; cancer
5 (physical) fitness of volunteers ; | A disease affecting the lungs /
6 (type of) cigarette smoked ; breathing
Ype O glgare & smoked, A living at altitude
7 PEFR device / apparatus used ; | A minimum time since last
8 PEFR test done when cigarette )
volunteers are sitting down / I passive smoking
standing up ; A in terms of nicotine / tar / filter
9 time of day the PEFR test / brand )
performed ; A not after exercise / at rest
10 ethnicity / race ; [max3]
2(b) any 3 from: answers must either include both

support (max 2)

conclusion 1 (an increase

in the number of packets
smoked decreases the PEFR
measurement)

1 the mean PFER decreases as
the mean number of packets /
cigarettes smoked increase ;

2 compare data from two PEFR
and a trend on smoking

or

compare data from two number
of packets smoked and a trend in
PEFR ;

3 highest no. of packets /
cigarettes smoked has the lowest
mean PEFR ;

‘means’ or link relevant

data for any two groups (age or

PEFR and number of

packets smoked) from Table 2.1

| comparisons of age with PEFR

must link PEFR values to the
amount smoked / number of
packets (not just quote from the
table)

e.g. (mean) PEFR decreases from
513.43 to 300.00 with

increase in packets / cigarettes
smoked

e.g. (mean) PEFR decreases as
the (mean) number

packets increase from 0 to 189.22
A non-smokers / group 1 has the
highest mean PEFR

EXAMINER

COMMENTS

MARK
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(&) State three variables which should have been-standardized in this invastigation.
e

Thaf (onddien.. wh ST "I‘mk?r the “test, ol
@mwm._m one.. shoud. . be... Cested ,/;ﬁﬂrjy dmn ,,,,,
SING b i of . howes... Faes...do.not. caale..............
ek he fest ]cof&ﬁﬂmpl& ______ 1. DO S ..

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

{&)} The medical rescarchers made bwo conclusicns based on the data shown in Table 2.1.

L. Anincrease in the number of packets smoked decreases the PEFR measurement.

2. The number of packets smoked increases with age.

State how the results from Table 2.1 support these conclusions and how they do not support
these conclusions.

supgpart

Tor. (onclusum.one,. (+.does &
PR is T, LI” and.. 2S5 li3as, sutlomp
{ S (T The WQH’ Wl'ﬂ"l EGJDG 08 The. proan %ﬂffﬂ
%ﬂ...wm%m 2.1t.clees s LET ok 'lxﬁ&Mlﬁ f’DMgmdp
Tbg.,...paﬁe_,,,m.;fmsﬂ .............................. €L P %62l as
do not support

Forconclusmn.ong., 1+ doesnt.. S»tipff Jecaus, e

Aand. 200 f"'tf".‘a..,...
mmﬂy;@ well.o m 4. uJP

Z and .2 (Focmean FE
wr mmu&m V.. 5 L0 ﬁjge

& Yecame.. Giodp. 4.5 Mrean

¥ ]
ﬁmtai a‘r{m&s

[0 CJaﬂwﬂﬂﬁg

2(a)

2(b)

2(c)(i)

2(c)(ii)
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Q2 Mark scheme
Expected answer Extra guidance
2(b) conclusion 2 (the number of must link age values to the

packets smoked increases with
age)

4 as mean age increases the
mean number of packets
increases ;

5 compare data from two age
groups and a trend on smoking
or

compare data from two mean
number of packets smoked and a
trend on age ;

6 oldest volunteers / group

5 smoked the highest mean
number of packets ;

does not support (max 2)
conclusion 1 (an increase in
the number of packets smoked
decreases

the PEFR measurement)

7 as the number packets
increases

and

the values / range / standard
deviation of PEFR of two of the
groups

overlap ;

conclusion 2 (the number of
packets smoked increases with
age)

8 values / range/ standard

deviation of the ages (for each
group) overlap

or

there are no distinct age groups /
age groups overlap ;

9 group 2 smoke more packets
than group 1 but (mean) age is

lower ;

amount smoked / number of
packets (not just quote from the
table)

must not use group 1 data here
(26.42 and 0)

e.g. (mean) number of packets
increases from 30.61 to

189.22 with an increase in age
e.g. (mean) age increases from
22.82 to 36.22 as the

(mean) number of packets
smoked increases

A the youngest smokers / group
2 smoked the least mean
number of packets

A the largest mean number of
packets was smoked by the
oldest people

e.g. overlap between:

group 1/ non-smokers and group
2

group 1/ non-smokers and group
3

group 2 and group 3

group 4 and group 5

A individuals in groups 1, 2, 3 and
4 all have a
similar / same age

[max3]
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(e) (i) State a null hypothesis for 2 statistical test to find out whether the data in Table 2.1
—— = — ————

supports the conclusion that:

An increase in thr. number of pa:km smnked decreases the PEFR measurement,
anificant...felatpoship. ERERN .

_ fatkets..emoted..ncl.. dﬂufﬂf;ef
_______ fFE F ﬁ_msmm [1]

(i} State two ways in which tha data for group 5 ig less trustworthy compared with the data
for the other groups.

Masobsroh... olunkers.. destred 5. I‘fﬁﬂ
A Fm fhe. k«ﬁaas%

.............. i [2]
[Tatal: 9]

2(a)

2(b)

2(c)(i)

2(c)(ii)
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Extra guidance

2(c)(i)

there is no significant relationship
/ correlation between the
decrease in

the PEFR and the increase in the
number of packets of cigarettes
smoked

or

there is no significant decrease
in the PEFR as the number of
packets

smoked increases

or

the increase in the number

of packets smoked does not
significantly decrease the PEFR ;

A there is no significant
relationship / correlation between
the increase in the number of
packets of cigarettes smoked and
the decrease in the PEFR

[max1]

2(c)(ii)

any 2 from:

number of volunteers small (est.);
great(est) range in number of
packets of cigarettes smoked
(151-230) ;

larg(est) standard deviation for
number of packets of cigarettes ;

A has a range of 80 instead of 50

[max2]

Total: [9]
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2 Medical researchers carred out an investigation Into Ih%:.m_a_uﬂm@mm a country. A group of
mals voluntears had their peak explratery flow rate (PEFR) measured as shown in Fig. 2.1,
Pl L e e ) L

PEFA measures the mj"peﬂ__ﬂf aldlow through the bronchi during breathing
K flow ihe airways G

readings are lowar when the airways 8¢ constricted.
'-_"‘--—-"'"_"“'l-..._

dm? per minute (dm®min™"). Pea

out in

The voluntears were grouped accarding to the num ackets of cigarettes that they smoked
per year, Each packet contains 20 cigarattes.

Tabla 2.1 shows the results of the mvestgation.

Table 2.1
group - 1_ - 2 ) 3 ) LS _i
number of packets of cigarettes o 1-50 | 5i-1o00 | 101-150 |/ 151-23
smaked per year ) ) .
mean number of packets smoked 0 3061 T3.80 12727 18822
par group + 5 =+ 1047 + 16.52 {EI@F +27.51
mean age of volunteers + s og42 | 2282 |-72688 ~ 2860 %22 |
Iyears + 5.61 +3.28 + 35 +4.20 % 3.21
= - = = e
mean PEFRx 5 51343 494,70 443.33 35080 300.00
fdm?mint = H7.58 | =792 +45.14 +32.38 + 46.90
number of volunteers tested &4 14 15 12 ]
1% .
s = standard deviation o 3462 34b90.

<

2(a)

2(b)

2(c)(i)

2(c)(ii)
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Q2 Mark scheme
Expected answer Extra guidance
2(a) any 3 from: I diet / sex / alcohol consumption
1 body mass / weight : / medication / drugs / range
‘ ) of number of packets of
2 numper of volunteers in each cigarettes ;
group ; A same number in each age
3 age of volunteers ; group
4 no factor affecting air flow / lung | A asthma, CF, COPD, TB, lung
capacity ; cancer
5 (physical) fitness of volunteers ; | A disease affecting the lungs /
6 (type of) cigarette smoked ; breathing
Ype O glgare & smoked, A living at altitude
7 PEFR device / apparatus used ; | A minimum time since last
8 PEFR test done when cigarette )
volunteers are sitting down / I passive smoking
standing up ; A in terms of nicotine / tar / filter
9 time of day the PEFR test / brand )
performed ; A not after exercise / at rest
10 ethnicity / race ; [max3]
2(b) any 3 from: answers must either include both

support (max 2)

conclusion 1 (an increase

in the number of packets
smoked decreases the PEFR
measurement)

1 the mean PFER decreases as
the mean number of packets /
cigarettes smoked increase ;

2 compare data from two PEFR
and a trend on smoking

or

compare data from two number
of packets smoked and a trend in
PEFR ;

3 highest no. of packets /
cigarettes smoked has the lowest
mean PEFR ;

‘means’ or link relevant

data for any two groups (age or

PEFR and number of

packets smoked) from Table 2.1

| comparisons of age with PEFR

must link PEFR values to the
amount smoked / number of
packets (not just quote from the
table)

e.g. (mean) PEFR decreases from
513.43 to 300.00 with

increase in packets / cigarettes
smoked

e.g. (mean) PEFR decreases as
the (mean) number

packets increase from 0 to 189.22
A non-smokers / group 1 has the
highest mean PEFR
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Select
4 Bann } MIDDLE Low
(a) Statethree variables which sthndardimd irvthis investigation,
- =}
,,,,,,,,,,,,,,,,,,,,,,,,,, ean......age... ot . the . polunteers. . oith........ Your
......... Seme.......stan.derd.... JVGTioN.... ... Mark Q2 Mark scheme
s T ... oF.. 9OMNTEETS | AeStEd i ' 2 Expected answer Extra guidance
. (a) 2(b) conclusion 2 (the number of must link age values to the
......... L T TN S——— packets smoked increases with | amount smoked / number of
age) packets (not just quote from the
- -E'he ______ I'“'{"’?W"?"_I_ _______ [ 1ﬁliﬂ......:!?b.€ ....... nm-,--n{z ...... Pitﬂ':. - 4 as mean age increases the table)
) ] ‘ mean number of packets must not use group 1 data here
......... -} {hﬁﬁﬂfﬁ?ﬁ?hﬂhﬂ!ipﬂr‘#ﬂﬁﬂ increases ; (26.42 and 0)
e.g. (mean) number of packets
5 compare data from two age increases from 30.61 to
..................................................................... Z(b) groups and a trend on SmOkIng 18922 Wlth an Increase In age
or e.g. (mean) age increases from
"""""""""""" compare data from two mean 22.82 t0 36.22 as the
__________________________________ 9] number of paf:kets smoked and a (mean) number of packets
........................................................................................................ trend on age ; Smoked increases
. (B) The medical researchers made twe conclusions based on the data shown in Table 2.1, 6 oldest volunteers / group A the youngest smokers / group
’ ) ' ; 5 smoked the highest mean 2 smoked the least mean
“1;" An increase in the-number of packets smoked: decregses the PEFR measurement, number of packets ; number of packets
- _ - - T does not support (max 2) A the largest mean number of
2. The number of packets smoked increases with age. conclusion 1 (an increase in packets was smoked by the
: ) the number of packets smoked oldest people
State how the results from Table 2.1 support thasa conclusions and how they do not support decreases
thesa conclusions. e.g. overlap between:
the PEFR measurement) group 1/ non-smokers and group
SLpEort , ' 7 as the number packets 2
‘ i 1 - ki d
For. Statewent |, the . mean... PEEA  decreses. . es.... nereases group 1/non-smokers and group
numper ot , and group 2 and group 3
wnth@ o packets . Smeked ... increoses.. e 513 fo 380 . 2(c)(i) the values / range / standard group 4 and group 5
M ean deviation of PEFR of two of the o i
e statement L2 dhe s tumbed L oh Jocket...smeRed groups A individuals in groups 1, 2, 3 and
4 all have a
-increose with  wesn AG8........ increses. ., . 26420 overlap ; similar / same age
) " conclusion 2 (the number of
%H" i e n e e s s s ee packets smoked increases with [max3]
i . )
: Stondard  devietion (5 oo largd age.
do not support -> The  overlapping =% 8 values / range/ standard
2(c)(ii) deviation of the ages (for each
: r + A
............. Al shtment. L. o SEOMPLE o GRS OGS s aroup) overlap
_____ gievp... ... LERR.IS...in.. range.. 17 63,7 3833 8 while. .. or
. . . ' there are no distinct age groups /
...... .. goap.. 5. LEIR. Xa0ge (S A5 R 3R 2, S0 S0, age groups overlap
Woelunteer w  johe  Swekes | heske..... hmﬁ_”“muﬂ“"h@m{vﬂﬂﬂ- 9 group 2 smoke more packefts
. than group 1 but (mean) age is
.......... thow,.... e dbo ek dewes | peckedts I3 lower ;
+ F stedeert 1, 5 and & Peops
ar .;aa.ngﬁ_fﬁ‘:’-“‘"’"'@ ar 2 ' - P .
age s abwt 25 in guy 4. | COMMENTS SCHEME




(e} (i) State a rnullbypothesis-for a statistical test to find out whether the data in Table 2.1

supports the conclusion that:
An increase in the number of pockets smoked decreases the PEFR measurement.
Correfot
e TREE S N FiGRTEI ... i ..........

woketiacen. . dngresses. in the  nwsber e £ pockets | Smeked

............... an ddﬂfﬁ??@,mPEF#mmm (1
(ii} State two ways in which the data for group 5 is less trustworthy compared with the data

for the other graups.

S - .U S intered. o oonumber . sbpackeiE...

..... The.....oumber. et belunfeers. .. i S 085 .. (2]
iz the gml‘f&t-

[Tatal: 9]

2(a)

2(b)

2(c)(i)

2(c)(ii)

Select
page

4

Your
Mark

)

(0

Mark scheme

Expected answer

MIDDLE Low

Extra guidance

2(c)(i)

there is no significant relationship
/ correlation between the
decrease in

the PEFR and the increase in the
number of packets of cigarettes
smoked

or

there is no significant decrease
in the PEFR as the number of
packets

smoked increases

or

the increase in the number

of packets smoked does not
significantly decrease the PEFR ;

A there is no significant
relationship / correlation between
the increase in the number of
packets of cigarettes smoked and
the decrease in the PEFR

[max1]

2(c)(ii)

any 2 from:

number of volunteers small (est.);
great(est) range in number of
packets of cigarettes smoked
(151-230) ;

larg(est) standard deviation for
number of packets of cigarettes ;

A has a range of 80 instead of 50

[max2]

Total: [9]
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Select
< Bann } MIDDLE LOwW
2  Medical researchers carried out an investigation into the effect of smoking In a country. A group of
male valunteers had thelr peak explratory flow rate (PEFR) measured as shown in Flg, 2.1.

Examiner marks and comments

Your
Mark Mark Comment
2(a) 1/3 The candidate gained credit for this answer.
This answer did not gain credit as the investigation does include
a way of standardising this variable.
This statement is not relevant and suggests that this candidate
does not understand that standard deviation is one way of
showing uncertainty.
2(b) 2/3 This statement could have gained mp4 or mp5, but did not
gain credit as the candidate omitted ‘'mean’ from the number

of packets (mp4) and did not quote the figures to show the
Fig, 2.1 increase in the numbers of packets(mpb).

The candidate gained mp2 as they have quoted relevant figures
for the decrease n PEFR linked to an increase in the number of
packets of cigarettes.

This answer gained mp9 as the candidate has made a link
between a decrease in mean age and and increase in number of

PEFR measures the maximum speed of airflow through the bronchl during breathing out in
dm® per minute {dm®min—"}. Peak flow readings are lower when the alrways are constricted.

Tha volunteers were grouped according to the number of packets of cigarettes that they smoked
per year, Each packet contains 20 cigaraties.

Table 2.1 shows the results of the investigation, cigarettes.
Table 2.1
- ; - 2(c)li) 0/1 This answer is a weak description of a negative correlation,

group S 8 4 . 5 which is true, but not a null hypothesis. A null hypothesis
number of packets of cigaraties 0 1-50 S1-100 101180 | 151-220 should state that there is no significant correlation between the
smoked per year changes in the two parameters being assessed, in this case, the
mean number of packets smoked - 0 2061 73,80 12727 189.22 decrease in PFER and the increase in smoking
PEF group £ § = 10.47 + 15.52 + 9,66 +27.51
mean age of volunteers + 5 26.42 2Bz 26,66 28.90 36.22
fyears = 561 328 a.58 4.20 a8 . . . .

y i = * =0 oLl 2(c)(ii) 1/2  This answer is not relevant. The differences in ages does not
;’;ﬁr:a“nzf_ﬁﬂ*s :E‘& :‘%g :tﬂgﬁ :532-935; ETE-';% affect validity, which is more concerned with the reliability of the

—— : - : - = data for this group.

tears tastad . . . .

mm voluntesrs tes & 14_ 16 2 8 The candidate gained credit for this answer.

3 = alandard devialion

EXAMINER MARK
COMMENTS SCHEME




(a) State three variables which should have been standardised in this investigation,
= The. numnber. of welunteers tested sheuld. be
LYW . TS Lnﬁl[ﬁrﬂwpﬁh

(b} The medical rescarchers mads two conclusions based on the data shown in Table 2.1,
1. Anincrease in the number of packets smoked decreases the PEFR measurement,
2. The number of packets smoked increases with age.

State how the results from Table 2.1 support these conclusions and how they do not support
these conclusions.

suppart

Frum L j— ‘|: 54 me.an... T’EFP\ J.Mmq’iq vFrszn:L 515 43

...Ju;n....E..[?_F_‘...EF.! .a5..number. ok smaked... ﬂ?ﬁﬁuﬂ” ..... inereass.
do not support

‘...£nﬁm.....f.5x.me...ﬂr..:i;n,.%,_L,,.'I'.'?.:E-.!?-.....53:!-...2.{...\r.nlmtax.r.‘..s.....é&ﬁma,s..ﬁ
AS..anmber . of packets. smaked  inerease S

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

2(a)

2(b)

2(c)(i)

2(c)(ii)

4

Your
Mark

page

Select

MIDDLE Low

Examiner marks and comments

Mark Comment

1/3 The candidate gained credit for this answer.

This answer did not gain credit as the investigation does include
a way of standardising this variable.

This statement is not relevant and suggests that this candidate
does not understand that standard deviation is one way of
showing uncertainty.

2/3  This statement could have gained mp4 or mpb5, but did not
gain credit as the candidate omitted ‘'mean’ from the number
of packets (mp4) and did not quote the figures to show the

increase in the numbers of packets(mpb).

The candidate gained mp2 as they have quoted relevant figures
for the decrease n PEFR linked to an increase in the number of
packets of cigarettes.

This answer gained mp9 as the candidate has made a link
between a decrease in mean age and and increase in number of
cigarettes.

0/1 This answer is a weak description of a negative correlation,
which is true, but not a null hypothesis. A null hypothesis
should state that there is no significant correlation between the
changes in the two parameters being assessed, in this case, the

decrease in PFER and the increase in smoking

1/2  This answer is not relevant. The differences in ages does not
affect validity, which is more concerned with the reliability of the

data for this group.
The candidate gained credit for this answer.
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(c} (i) State a null hypathesis for a statistical test o find out whether the data in Table 2.1

supports the conciusion that:
Anincrease in the number of packets srmked deereases 'lhe. PEFR measurement.

Number of. packet s, smoked . and _PEFR messuremsnt
....... i SFLLa'tL&n:mi ._!M@.r_g_@-_. de..ong..ane tleeo

......... [1]

(i) State two ways in which the data for group 5 is less trustworthy ;;umparedmm the data
for the other groups.

~Mean. age.2f Mebnotears .36 above. 20, where.
25k obler. . qrenps.. are. below B0,

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

“Numbec % velundesss  besked. . i the. Jeast  amen
ol etler QXoups.s

.............. —
[Totak 8]

2(a)

2(b)

2(c)(i)

2(c)(ii)
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page

Your
Mark

Low

} MIDDLE
Examiner marks and comments

Mark Comment

1/3 The candidate gained credit for this answer.
This answer did not gain credit as the investigation does include
a way of standardising this variable.

This statement is not relevant and suggests that this candidate
does not understand that standard deviation is one way of
showing uncertainty.

2/3  This statement could have gained mp4 or mpb5, but did not
gain credit as the candidate omitted ‘'mean’ from the number
of packets (mp4) and did not quote the figures to show the
increase in the numbers of packets(mpb).

The candidate gained mp2 as they have quoted relevant figures
for the decrease n PEFR linked to an increase in the number of
packets of cigarettes.

This answer gained mp9 as the candidate has made a link
between a decrease in mean age and and increase in number of
cigarettes.

0/1 This answer is a weak description of a negative correlation,
which is true, but not a null hypothesis. A null hypothesis
should state that there is no significant correlation between the
changes in the two parameters being assessed, in this case, the
decrease in PFER and the increase in smoking

1/2  This answer is not relevant. The differences in ages does not
affect validity, which is more concerned with the reliability of the
data for this group.

The candidate gained credit for this answer.
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