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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Answer all questions.

1. The diagrams below show pollination in an insect-pollinated flower.

ripe anthers

dead stamen

bee proboscis

Q
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(@ (i) Name parts: WZ&M ) [1]

(i) Name the substance produced by structure R. 1]
........................ K OECNONY e
(i) What is the function of this substance? 1]
A odde OO0 NG AR Q. A0 AL SUBR0 S SMERAng
SO e e 2R AN YO0, S QOMRN DA MR
O\
(b) Describe what happens to the pollen in diagrams | and Il. : : 2]

(c) Using the diagrams opposite, explain how these flowers are adapted to ensure that;

(i) there is effective pollen transfer between two flowers of the same species, 1]

TN e G RSO, eRO 0NNV N0, sShgma.

FUAAYCX SR VSR e VNI CUYTE LU B PN TR SN €IV v C SN

ANA. NOOIRE K xsondiasr FURE n poMIAIAG ...

(i) self-poliination is avoided. 1]
N\QAQ .

..................... NG
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(d) The diagrams below show the formation of pollen grains.

number of chromosomes

generative nucleus

tube nucleus

exine
(i) Inwhich floral part does this take place? [1]
..................................... QNS T 0 N ST
(i) Name the cell process represented by arrows X and Y. [1]
.................. MONCACTNS

(iif)y The diploid number of this species is 10, underneath each structure indicated
above, write the number of chromosomes in each nucleus. 1]

(iv) Give the functions of:

I. the generative (male) nucleus; 1]

CForne e goMen L KO0 i or 08y OV, Hae .
N -

OO JAMER OV L. Aown, . ond e

B SV S S S T B S o (T2 O e
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Answer all questions.

1. The diagrams below show pollination in an insect-pollinated flower.

ripe anthers

dead stamen

bee proboscis

:J Q

A
A
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(@)

(b)

(c)

(i) Name parts: ' [1]
P ... e R S T2 I —
Q .. ONBIER e
(ii) Name the substance produvced by structure R. - [1]
o ML PO
(iii) What is the function of this substance? : 1]
e AL AR AN S s go0d L for ofaenon ok insec ...
Describe what happens to the pollen in diagrams | and . : [2]
L hpollen.ds...rlased. . boom .. R cipe....anders... bj..... biucshng... opea..
.............. hmmle’ummedmers
o RL.....polheny....... heconted....otadied. ... 1o Mo p2e... At Ao ... Shelly.......

Using the diagrams opposite, explain how these flowers are adapted to ensure that;

(i) there is effective pollen transfer between two flowers of the same species, 1]
............. ‘i\.-zn.....A..aul.o.(»s.A.A.,.arz.......(‘oul'c;m.e.d.....N.Wk.ln......m..... i’.lﬂh‘i&f...A...COIGLUIQA......,pé.i:(l.k'....l:b......
............ a}‘rrouzrmsuﬂ
(ii) self-pollination is avoided. 1]
.......... "............‘.\1.0_‘...,....5h.&ma.......alld.....A..aVLﬂ;EfJ\“......Am.nmi’........Co.me.....m.“..CC)?\.lTQC.h..
....... G, ... 000 ... QROHOL..... NGIAOHRL...... polRn . MUSE.. be... bANSEOASD. . ff ...
RN O AR oo o QYO DL PIOHLE e
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(d) The diagrams below show the formation of pollen grains.
number of chromosomes
generative nucleus
tube nucleus
exine
(i) In which floral part does this take place? (1]
OSSOSO 1= 5 A SOOI
(i) Name the cell process represented by arrows X and Y. 1]
S 'Y 2 11N LS

(iif)  The diploid number of this species is 10, underneath each structure indicated
above, write the number of chromosomes in each nucleus. [1]

(iv)  Give the functions of:

I. the generative (male) nucleus; 1]
........... mmdesbgmn}nsubprcauqmmalcqamgm
.......... n mwoneojmhtchuul[emlaaa fe.....female...aggy....ard......
........ onzMl\bzmmepqﬂ'ojf{&md&mrm@dguppg;
Il.  the tube nucleus. [1]
..pallen.... fubsd... MAeLetts..... craakes.... . Kg....... paLthusaly...... fac. T pdllen....
qraths.... fo ...all... R fodda...... ova.....in ... 0NN . L.
fealisatun..... to.. 4ala........ ARG £t
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Answer all questions.

1. The diagrams below show pollination in an insect-pollinated flower.

ripe anthers

dead stamen

bee proboscis
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(a

(b)

(c)

() Name parts: ' [1]

(i) Name the substance produced by structure R. , [1]
..... NLATAY

(i)  What is the function of this substance? [1]
TR0 VALK A Ut pianab o S e,
........ O 7 O 2 2 —
Describe what happens to the pollen in diagrams 1 and IL. . 2]
- L I R SR bat. a2t o) |

%.. ¥ T2 polhan {ndts

.W/LUU\ SV gl k.

Using the diagrams opposite, explain how these flowers are adapted to ensure that;

(i) there is effective pollen transfer between two flowers of the same species, [1]
Tty R waat prlab it ot bnghbly ciensd.
oA SConted b ALE tiaeds  [ov polunahng) R

i wm}' ............. },\ .............................. M ........... e
rl npe e Ve g op 0 MMM = L9 V) O
WA ol R %diwdt

(i) self-pollination is avoided. (1]
; ¢ orpef

o hau), |
KLSO Mw@m L flrusnen drt dead o B2 00

pobi i Labdt v et etk by itk w2,

only
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(d) The diagrams below show the formation of pollen grains.

number of chromosomes 4 \0
5

generative nucleus

tube nucleus
exine

(i}  Name the cell process represented by arrows X and Y. 1]

....................... MAOSIS

(iii) The diploid number of this species is 10, underneath each structure indicated
above, write the number of chromosomes in each nucleus. [1]

(iv) Give the functions of:

[. the generative (male) nucleus; 1]
...................................................................... Waplond. feimal QI 1A
OF. het. Ovunke.. A2 forvm... 4. daplnd.

il.  the tube nucleus.

....... memmmenw/mwnucw.wm
.............................. haplod.....
BB speiva. AL sk AL 0a. 4. ftod. Shers.
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GCE BIOLOGY BY5
MARK SCHEME - SUMMER 2015

Question Marking details Ayaéillrgsle

@) | (i) | P—stigma, Q- ovary (wall) BOTH for 1 mark 1
(i) | Nectar; 1

(i) | attracts {insects / named insects}; 1

(b) I {Pollen / it} deposited on insect; 1
Il | {Pollen /it}transferred to stigma; 1

(¢) | () | Anther and stigma touch same part of bee; 1
(i) | Anthers and stigma mature at different times / protandry; 1

(d) | () | Anther; 1
(i) | Meiosis; correct spelling 1

(i) | 10-----5-----5; 1

(iv) | I fertilisation /it is the gamete / formation of the endosperm; 2

Il controls the growth of the pollen tube (through the style);

Accept produce enzymes (to digest the style)
NOT contain / hold enzymes (to digest the style)

Question 1 Total

[12]
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Answer all questions.

1. The diagrams below show pollination in an insect-pollinated flower.

ripe anthers

dead stamen

bee proboscis

Q
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(@ (i) Name parts: WZ&M ) [1]

(i) Name the substance produced by structure R. 1]
........................ #&.... ONLXON D).
(i) What is the function of this substance? 1]
\’c&muw’(\/\ﬁ\(\mw@i ..... A S R0 K SIMALNG
SO e e 2R AN YO0, S QOMRN DA MR
O\
(b) Describe what happens to the pollen in diagrams | and Il. : : 2]

(c) Using the diagrams opposite, explain how these flowers are adapted to ensure that;

(i) there is effective pollen transfer between two flowers of the same species, 1]

TN e G RSO, eRO 0NNV N0, ShgTa.

FUAAYCX SR VSR e VNI CUYTE LU B PN TR SN €IV v C SN

ANA. NOOIRE K xsondiasr FURE n poMIAIAG ...

(i) self-poliination is avoided. 1]
OO .

e s A0 O ERINONE L RON N XARED AN

© WJEC CBAC Ltd. (1075-01) Turn over.

Examiner

only

1075
010003




Sticky Note

1 mark - (sac) is neutral here.



Sticky Note

1 mark - correct response.



Sticky Note

1 mark - attracts the insect is correct. Sweet smelling etc. is neutral'.



Sticky Note

1 mark - The pollen grains stick to the insect is correct, the rest is neutral



Sticky Note

1 mark - 'the pollen grains brush off the insect onto the stigma' is correct, the rest is neutral.



Sticky Note

0 marks - this answer is general, it fails to recognise that pollen is being deposited on and picked up from the same part of the insect's body.



Sticky Note

1 mark - this is equivalent to 'anthers and stigmas mature at different times.'





4

(d) The diagrams below show the formation of pollen grains.

number of chromosomes

generative nucleus

tube nucleus

exine
(i) Inwhich floral part does this take place? [1]
..................................... AN (O
(i) Name the cell process represented by arrows X and Y. [1]
.................. MCACTIAS O

(iif)y The diploid number of this species is 10, underneath each structure indicated
above, write the number of chromosomes in each nucleus. 1]

(iv) Give the functions of:

I. the generative (male) nucleus; [1]
A AIAARL. METRONDSAS o NOOSAL KA

LFormne Ena o\ven.. mb@m ..... ovOQ v v Mae
L \

OO JAMER OV L. Aown, . ond e

A28 S NI e
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Sticky Note

0 marks - 2.5 is incorrect, also candidates can be expected to know these values must be whole numbers. 



Sticky Note

1 mark - 'anther' is correct.



Sticky Note

1 mark - ' meiosis' is correct and spelt correctly.



Sticky Note

1 mark -  'my mitosis' instead of 'by mitosis' is clearly a slip and may be ignored. Technically only one of the nuclei formed is the male gamete but it may be treated as neutral here because details of double fertilisation are not required.



Sticky Note

0 marks - 'Forms the pollen tube is not sufficient, candidates need to show some understanding of the role the nucleus plays in the process in terms of control or directing enzyme synthesis.



Sticky Note

Question total - 9.










Answer all questions.

1. The diagrams below show pollination in an insect-pollinated flower.

ripe anthers

dead stamen

bee proboscis

:J Q

A
A
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(@)

(b)

(c)

(i) Name parts: ' [1]
P ... e R SN T S —
Q .. ONGY Y @ ..............................
(ii) Name the substance produvced by structure R. - [1]
o RECERALS........ pme&...@ ..........................
(iii) What is the function of this substance? : @ 1
e AL AR AN S s go0d L for ofaenon ok insec ...
Describe what happens to the pollen in diagrams | and . : [2]
L hpollen.ds...rlased. . boom .. R cipe....anders... bj..... biucshng... opea..
.............. hmmmnl’umdmcdmm@
o RL.....polheny....... heconted....otadied. ... 1o Mo p2e... At Ao ... Shelly.......

Using the diagrams opposite, explain how these flowers are adapted to ensure that;

(i) there is effective pollen transfer between two flowers of the same species, 1]
............. ‘i\.-zn.....A..aul.o.(»s.A.A.,.arz.......(‘oul'c;m.e.d.....N.Wk.ln......m..... i’.lﬂh‘i&f...A...COIGLUIQA......,pé.i:(l.k'....l:b......
............ anmumsuﬂ@
(ii) self-pollination is avoided. 1]
.......... "............‘.\1.0_‘...,....5h.&ma.......alld.....A..aVLﬂ;EfJ\“......Am.nmi’........Co.me.....m.“..CC)?\.lTQC.h..
....... G, ... 000 ... QROHOL..... NGIAOHRL...... polRn . MUSE.. be... bANSEOASD. . ff ...
RN, B ANSLL o O AR |SD)
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Sticky Note

1 mark - P –‘stigma’ is correct, Q –‘ovary’  is correct.



Sticky Note

0 marks - 'nectaries’ is incorrect because the question asks for the substance not the structure.




Sticky Note

1 mark - ‘for attraction of insects’  is correct. ‘to make the flower’s smell good’ is neutral.



Sticky Note

0 marks - no reference to transfer of pollen to the insect.



Sticky Note

0 marks - ‘the pollen becomes attached to the bee' is incorrect, the rest of the answer is not in the correct context.	



Sticky Note

0 marks - The candidate’s response is general, it does not recognise pollen being deposited on and picked up from the same position on insect’s body.



Sticky Note

0 marks - no reference to male and female parts maturing at different times.





(d) The diagrams below show the formation of pollen grains.
number of chromosomes
generative nucleus
tube nucleus
exine
(i) In which floral part does this take place? (1]
e tars D
(i) Name the cell process represented by arrows X and Y. 1]

mumw@ .........................................

(iif)  The diploid number of this species is 10, underneath each structure indicated
above, write the number of chromosomes in each nucleus. [1]

(iv)  Give the functions of:

I. the generative (male) nucleus; 1]
........... mmdesbgmn}usubpraauqmmalcqamgm@
.......... n mwoneojmhtchuul[emlaaa fe.....female...aggy....ard......
........ onzMl\bzmmepqﬂ'ojf{&md&mrm@dguppg;
Il.  the tube nucleus. [1]
..pallen.... fubsd... MAeLetts..... craakes.... . Kg....... paLthusaly...... fac. T pdllen....
qraths.... fo ...all... R fodda...... ova.....in ... 0NN . L.
fealisatun..... to.. 4ala........ F.(aa...f....@ .................................................................................
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Sticky Note

1 mark - 10 correct, 5 correct, 5 correct.



Sticky Note

1 mark - ‘anther’ is correct.



Sticky Note

1 mark -  ‘meiosis’ is correct and spelt correctly.



Sticky Note

1 mark - Technically only one of the nuclei is the male gamete but it can be considered neutral here because details of the double fertilisation are not required.



Sticky Note

0 marks - ‘ creates the pathway for the pollen grain …’ is not sufficient. Candidates need to show some understanding of the role the nucleus plays in the process, in terms of control or directing enzyme synthesis. Also, only the nuclei travel through the tube, not the whole pollen grain.



Sticky Note

Question total - 6.










Answer all questions.

1. The diagrams below show pollination in an insect-pollinated flower.

ripe anthers

dead stamen

bee proboscis

© WJEC CBAC Ltd. (1075-01)






(a

(b)

(c)

() Name parts: ' [1]

(i) Name the substance produced by structure R. , [1]
..... NLUAPHY (O

(i) What is the function of this substance? [1]
TR0 VALK A Ut pilanah . S,
........ O IR o RDLCS O
Describe what happens to the pollen in diagrams 1 and 1. | 2]
- L I R SR bat. a2t o) |

v ik 7. 2 ke thdy

.W/LUU\ SV gl k.

Using the diagrams opposite, explain how these flowers are adapted to ensure that;

(i) there is effective pollen transfer between two flowers of the same species, [1]
Tty R waat prlab it ot bnghbly ciensd.
oA SConted b ALE tiaeds  [ov polunahng) R

o B I .

ok npet A e Ik Oy agidain T o L) e

pAA hantl  iF Rt iy e iwd@

(i) self-pollination is avoided. 1]
» eerpel

o hau), |
KLSO Mw@m L flrusnen drt dead o B2 00

poLn i Caidt fov it et b it wp (O

only
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Sticky Note

1 mark - ‘stigma’ is correct, ‘ovary’  is correct.



Sticky Note

0 marks - ‘nectary’ is incorrect	 because the question asks for substance not structure.	



Sticky Note

1 mark -‘To attract insects ...’  is correct 'source of nutrients...' is neutral.



Sticky Note

1 mark -  ‘the pollen is transferred from the anther of the plant to the insect’ is correct.



Sticky Note

1 mark - ‘the pollen is transferred from the insect’s body onto the stigma... ‘ is correct



Sticky Note

0 marks -  The candidate’s response is general, it does not recognise pollen being deposited on and picked up from the same position on insect’s body.



Sticky Note

0 marks - ‘the stamen are dead’ is not sufficient to award the mark for male and female parts mature at different times.	





(d) The diagrams below show the formation of pollen grains.

number of chromosomes £ \O

generative nucleus

tube nucleus
exine

(i}  Name the cell process represented by arrows X and Y. 1]

....................... Mex0SES (D

(iii) The diploid number of this species is 10, underneath each structure indicated
above, write the number of chromosomes in each nucleus. [1]

(iv) Give the functions of:

[. the generative (male) nucleus; 1]
...................................................................... Waplond. feimal QI 1A
OF. het. Ovunke.. A2 forvm... 4. daplnd.

il.  the tube nucleus.

....... memmmenw/mwnucw.wm
.............................. haplod.....
BB speiva. AL sk AL 0a. 4. ftod. Shers.

=]
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Sticky Note

0 marks  - 10 correct - 10 incorrect - 5 correct.



Sticky Note

1 mark - ‘anther’ is correct  ‘of the stamen’ is neutral.



Sticky Note

1 mark - ‘meiosis’ is correct and spelt correctly.



Sticky Note

1 mark - description of male gamete is acceptable.	



Sticky Note

0 marks - the description given is of a nucleus derived from the generative nucleus.



Sticky Note

Question total - 7.










Answer all questions.

1. The diagrams below show pollination in an insect-pollinated flower.

ripe anthers

dead stamen

bee proboscis

Q

R






(@ (i) Name parts: 1]
P e
Q e

(i)  Name the substance produced by structure R. 1]

(iii)  What is the function of this substance? 1]

(b) Describe what happens to the pollen in diagrams | and Il. 2]

L e

DL e

(c) Using the diagrams opposite, explain how these flowers are adapted to ensure that;

(i) there is effective pollen transfer between two flowers of the same species, [1]

(i)  self-pollination is avoided. (1]

© WJEC CBAC Ltd. (1075-01)
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(d) The diagrams below show the formation of pollen grains.

number of chromosomes qp

generative nucleus @ @
tube nucleus @ @

exine
(i) In which floral part does this take place? [1]
(i)  Name the cell process represented by arrows X and Y. [1]

(i)  The diploid number of this species is 10, underneath each structure indicated
above, write the number of chromosomes in each nucleus. [1]

(iv) Give the functions of:

I. the generative (male) nucleus; 1]

© WJEC CBAC Ltd. (1075-01)
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3. (a) Meiosis is a type of cell division.

(i) State the purpose of meiosis. ' [1]
,,,,, TO.Produce. . LM (ONYOIARg. . WALk WAL autely o

OINGINGY (Y ONRCE oMy
(iiy Name the organs in animals where meiosis occurs. (1]
............... ST AN NN e

(b) The diagram below represents meiosis in a cell with two pairs of chromosomes.
equator
CellZ
CLN{
Early Anaphase | f \4 \D\.-.Q
Y ..5\3.i..\1c;x.\%?c_....fhbms...,
,//'/,‘ é \

/,/ S T

Metaphase I ]

L )

/ \ Division |l
Cells produced %% @%

(i) Label parts X and Y. ‘ ‘ 1]
(i) Draw chromosomes in the cell outlines for: [4]

. metaphase I
ih the cells produced

©® WJEC CBAC Ltd. (1075-01)
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(c) The drawing of cell W below is an outline of another cell from the same individual as

cell Z. Complete the drawing of cell W to show how independent assortment could
produce an alternative outcome. [1]

e

i

CellZ Cell W
A

(d) The drawing below shows the two larger chromosomes from cell Z ét a different stage of

=

(i) Name the stage of meiosis.

[1]

...... QDJ\gPro\mc,\se.l

(i)  Explain with the aid of diagrams how the larger chromosomes in cell Z took on the
appearance shown in part (c).

Examiner
only

1075
040009

(2]
\1
—
/ [k of we
K e W
. e A \ECKV
\);;CXO\&(\ N0 NS O
QSQQ;\\C\DQOUS v e 5 eolpeed
ON(O /N OS MRy AV Ry ‘*jQ\E?M\S
«OsSs o\ , RN awouay
POINE cCure d
dalcymara
nproQnase \
(i)  Name the process shown in your drawings. [1]
........................................... X OEOMNG . ONRY
12
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3. (a) Meiosis is a type of cell division.

() State the purpose of meiosis. 1]

................ o opred.utlk\ap\otdqamifﬁ:ﬁcrwh(imnff\

(i) Name the organs in animals where meiosis occurs. 1]
(Jrc 149 and ovaner)
........................................ gO\\QV\dS— AR PSR R e T

(b)  The diagram below represents meiosis in a cell with two pairs of chromosomes. 2

;

Wit SO M1

equator ipaRT— T
‘ pMaT
: J
CellZ ; v -
/ E \ Zj;i\ww ’
Early Anaphase | ————— X ..Candsonnergd. ...

-
N

/ Division |

Metaphase II C»::_:/ 5

\ Division I

N
4
)
Cells produced ) ,j
N

S
(i) Label parts Xand Y. ‘ [1]

(i) Draw chromosomes in the cell outlines for: [4]

L metaphase Il
Il the celis produced
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Examiner
only






(c) The drawing of cell W below is an outline of another cell from the same individual as
cell Z. Complete the drawing of cell W to show how independent assortment could
produce an alternative outcome. 1]

(d) The drawing below shows the two larger chromosomes from cell Z at a different stage of
meiosis.

(i) Name the stage of meiosis. 1]

............................... PEOPIARSE oo

(i) Explain with the aid of diagrams how the Iargef chromosomes in cell Z took on the
appearance shown in part (c). [2]

(iiiy Name the process shown in your drawings. M1

,c.rqésmﬁ ............. OOV ... at .. CLAERA oot

Examiner
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3. (a) Meiosisis a type of cell division.

() State the purpose of meiosis.

(i) Name the organs in animals where meiosis occurs.

(b) The diagram below represents meiosis in a cell with two pairs of chromosomes.

equator

{
Cell Z f \

Early Anaphase |

\%/

Division |

Metaphase Il

/
\ Division 1l

Cells produced

(i) Label parts Xand.
(i) Draw chromosomes in the cell outlines for:

l. metaphase |
L. the cells produced

© WJEC CBAC Lid. (1075-01)
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(c) The drawing of cell W below is an outline of another cell from'the same individual as
cell Z. Complete the drawing of cell W to show how independent assortment could
produce an alternative outcome. [1]

e

2N

(d) The drawing below shows the two larger chromosomes from cell Z at a different stage of
meiosis.

() Name the stage of meiosis. [1]

(i) Explain with the aid of diagrams how the larger chromosomes in cell Z took on the
appearance shown in part (c). [2]

(i) Name the process shown in your drawings. 1

© WJEC CBAC Ltd. (1075-01) Turn over.
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Question

Marking details

Marks
Available

(@)

(b)

()

(d)

(i)

(i)

(i)

(i)

(i)

(i)

(i)

Produce {gametes / sex cells} /
halves chromosome number / produces haploid cells /
introduce genetic variation;

Testes / ovaries;

X—centriole AND Y—spindle (fibre) / microtubules;

div |

2 chromosomes in each cell 1 big 1 little;
straddling equator;

Ignore lack of crossing over

div Il

2 chromosomes in each cell 1 big 1 little;
showing correct recombinants;

1 pair reversed across equator;

Prophase I; NOT prophase alone

Drawing showing non sister chromatids crossing over;

and parts being exchanged; Accept correct annotations or

second diagram

Crossing over / chiasmata;

Question 3 Total

1

[12]
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3. (a) Meiosis is a type of cell division.
(i) State the purpose of meiosis. ' [1]
,,,,, TO.Produce, . S amMeRe ORYOARe. . WALk WAL ooy o
OINGINGY (Y ONRCE oMy -
(iiy Name the organs in animals where meiosis occurs. (1]
............... estes. andavewsy
(b) The diagram below represents meiosis in a cell with two pairs of chromosomes.
equator
CellZ
CLN{
Early Anaphase | f \4 \D\.-.Q
Y ..5\3.i..\1c;x.\%?c_....fhbms...,
Metaphase Il
Cells produced %% @% %
() Label parts X and Y. @ , | ]
(i) Draw chromosomes in the cell outlines for: [4]

. metaphase I @
ih the cells produced @
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Sticky Note

1 mark - ‘To produce gametes…’  is correct.



Sticky Note

1 mark - ‘testes and ovary’ is correct.	



Sticky Note

2 marks - 2 chromosomes drawn in each cell, 1 larger than the other; chromosomes drawn with centromeres on equator. 



Sticky Note

2 marks - 2 chromosomes drawn in each cell, 1 larger than the other; correct recombinants drawn.



Sticky Note

1 mark - ‘ X-centriole, Y-spindle fibres’  is correct.





(c) The drawing of cell W below is an outline of another cell from the same individual as
cell Z. Complete the drawing of cell W to show how independent assortment could

produce an alternative outcome.

[1]

il

s

CellZ Cell W
A

(d) The drawing below shows the two larger chromosomes from cell Z ét a different stage of

melosis.

g

(i) Name the stage of meiosis.

\% .......... PTO\)T\L\SQ\ ...... @

(i)  Explain with the aid of diagrams how the larger chromosomes in cell Z took on the
appearance shown in part (c).

(2]
/ 3cu Kool e
v a\enk
v;:;qo& UI\‘SLN\Q& oM
QSQQ;\\(‘.\ ogoLs v e 5 eolpeed
ON(O /N OS MRy AV Ry e Q\Qdd\g
«OsSs o\ , RN awouay
PONR C Cune d
dalcymara
nproQnase \
(i)  Name the process shown in your drawings. [1]
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Sticky Note

0 marks - chromosomes are drawn in non-homologous pairs.



Sticky Note

1 mark - ‘prophase 1’ is correct, ‘early’ is neutral.



Sticky Note

1 mark - drawing does not show non-sister chromatids overlapping; second drawing with annotations shows exchange of fragments for second marking point.



Sticky Note

1 mark  - ‘crossing over’ is correct.



Sticky Note

Question total - 10.










3. (a) Meiosis is a type of cell division.

() State the purpose of meiosis. [
................ T opred.utlk\ap\mdqamifﬁ:ﬁcrwh(lmnff\@
(i) Name the organs in animals where meiosis occurs. 1]
Feskes
........................................ gd\\qﬂds— ' 5 DA V\‘_Olef). ettt
' OO~
(b)  The diagram below represents meiosis in a cell with two pairs of chromosomes. s
QA e e
\&.f @ :ﬁg\;‘t A e
equator Ip AT 7T
‘ pMaT
; v L
Cell Z / ; \ =
: e
Early Anaphase | X ...Cantxonnengd ...

/ éivision I \

Metaphase |l

Cells produced

(i) Label parts Xand Y. @

(i) Draw chromosomes in the cell outlines for:

I.  metaphase I @

Il the celis produced @
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Sticky Note

1 mark - ‘To produce haploid gametes…’  is correct.	



Sticky Note

1 mark - ‘gonads’ is acceptable,‘(testes and ovaries)’ is correct.	



Sticky Note

0 marks -  ‘ X-centromeres’  is incorrect. Y-not attempted.



Sticky Note

2 marks - 2 chromosomes drawn in each cell, 1 larger than the other; chromosomes drawn with centromeres on equator. [ Note that long axis drawn at right angles to the equator suggests incorrect understanding, but benefit of doubt has to be applied because it is possible to draw the chromosomes like this when chromosomes are correctly positioned.]	



Sticky Note

2 marks -  2 chromosomes drawn in each cell, 1 larger than the other; correct recombinants drawn.				





(c) The drawing of cell W below is an outline of another cell from the same individual as
cell Z. Complete the drawing of cell W to show how independent assortment could
produce an alternative outcome. 1]

(d) The drawing below shows the two larger chromosomes from cell Z at a different stage of
meiosis.

(i) Name the stage of meiosis. 1]

............................... prop\mse,l@

(i) Explain with the aid of diagrams how the Iargef chromosomes in cell Z took on the
appearance shown in part (c). [2]

(iiiy Name the process shown in your drawings. M1
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Sticky Note

1 mark - smaller pair of homologous chromosomes is drawn reversed.



Sticky Note

1 mark - ‘prophase 1’ is correct.	



Sticky Note

2 marks - 1st drawing shows non-sister chromatids overlapping; 2nd drawing shows exchange of fragments.	



Sticky Note

1 mark - ‘crossing over at chiasma’ is correct.



Sticky Note

Question total - 11.










3. (a) Meiosisis a type of cell division.

() State the purpose of meiosis.
(i) Name the organs in animals where meiosis occurs.

(b) The diagram below represents meiosis in a cell with two pairs of chromosomes.

equator

{
Cell Z f \

Early Anaphase |

\%/

Division |

Metaphase Il

Division 1}

Cells produced

(i) Label parts Xand Y. @

(i) Draw chromosomes in the cell outlines for:

I.  metaphase Il @
[l.  the cells produced @

© WJEC CBAC Lid. (1075-01)
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Sticky Note

1 mark - ‘Produce haploid gametes…’  is correct.



Sticky Note

1 mark - ‘testes and ovaries’ is correct



brianhughes

Sticky Note

1 mark - ‘ X-centriole, Y-spindle fibre’  is correct.



Sticky Note

1 mark -  4 chromosomes drawn in each cell is incorrect;  chromosomes drawn with centromeres on equator gets second marking point. 



Sticky Note

0 marks - 2 chromosomes drawn in each cell, however chromatids have not been separated; too many recombinants drawn.	





(c) The drawing of cell W below is an outline of another cell from'the same individual as
cell Z. Complete the drawing of cell W to show how independent assortment could
produce an alternative outcome. [1]

e

2N

(d) The drawing below shows the two larger chromosomes from cell Z at a different stage of
meiosis.

() Name the stage of meiosis. [1]

(i) Explain with the aid of diagrams how the larger chromosomes in cell Z took on the
appearance shown in part (c). [2]

(i) Name the process shown in your drawings. 1

© WJEC CBAC Ltd. (1075-01) Turn over.
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Sticky Note

0 marks - chromosomes drawn in non-homologous pairs.



Sticky Note

0 marks - ‘prophase ’ is correct, but 1st division is not specified.



Sticky Note

2 marks - drawing shows non-sister chromatids overlapping; drawing with annotations shows exchange of fragments.	



Sticky Note

1 mark - ‘crossing over’ is correct.	



Sticky Note

Question total - 7.










3. (a) Meiosis is a type of cell division.

(i)

State the purpose of meiosis.

(ii)

Name the organs in animals where meiosis occurs.

(b) The diagram below represents meiosis in a cell with two pairs of chromosomes.

CellZ

Early Anaphase |

Metaphase |l

Cells produced

(i)
(ii)

equator

{

-

N

o

/ Division |

)

N
/
N

N

\_

\ Division I /

)

N

Label parts X and Y.

)

N

Draw chromosomes in the cell outlines for:

l. metaphase |l

Il. the cells produced

© WJEC CBAC Ltd.
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(c) The drawing of cell W below is an outline of another cell from the same individual as
cell Z. Complete the drawing of cell W to show how independent assortment could
produce an alternative outcome. 1]

/%B\/\

\WE/\E/

Cell Z Cell W

(d)  The drawing below shows the two larger chromosomes from cell Z at a different stage of
meiosis.

(i) Name the stage of meiosis. (1]

(i)  Explain with the aid of diagrams how the larger chromosomes in cell Z took on the
appearance shown in part (c). 2]

(i)  Name the process shown in your drawings. [1]
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Finches that inhabit the Galapagos Islands (which include the islands of Genovesa and
Champion) have become known as Darwin’s Finches. They provide useful evidence to support
a gene pool model of speciation.

(a) Define the term ‘gene pool'. [1]
RN a0y QORI ALV TQ A < N U XS W WA ¢ 0 S e X'\ NS B MV <0 T

(b) There is a strong correlation between the size of finches’ beaks and the size of the seeds
the beak is able to crack. Recent research has shown that two proteins are involved in
controlling beak size:

Bone promoting molecule 4 (Bmp4) and calmodulin (CaM)

The diagrams below show links between the two molecules, beak shape and food source.

beak shape

Sharp-beaked Finch \

mixed diet of seeds and insects

Low Bmp4
Low Beak Depth/Width

Low Bmp4 Low-Mod. Bmp4 Mod. Bmp4 Early/High Bmp4

Low Beak Depth/Width Medium Beak Depth/Width | Medium Beak Depth/Width High Beak Depth/Width
High CaM High CaM Low CaM Low CaM
Elongated Beak Elongated Beak Short Beak Short Belak

Cactus Finch Large Cactus Finch Medium Ground Finch Large Ground Finch’
probing cactus probing cactus crushing crushing hard/
flowers/fruit flowers/fruit seeds large seeds
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(i) Describe the link between beak shape and food source. 1] Exi'n‘}'y”er
cackvog .

KOO0 soucCe . i \owen and (Vuiy. wal e

................... WO NOVL 1 O8N g ARER. 0. g2k, AN AN L A GRS
Cnoud | lage ‘

.................................... W0 £COQO . SOWCL A8 SRAAL HaAGE AR R

Cruche @, Y89 NOVE  a snove [eow .
(i) Describe the link between CaM and beak shape. 1]

(c) One theory for the evolution of the different species of Darwin’s Finches is that a small
population of Sharp-beaked Finch (Geospiza dificilis) was blown onto one of the islands
from mainland South America. Over many generations they became adapted to feed on
the different food sources available.

() Give one reason why, in the early generations of the island colony, the frequencies
of the alleles responsible for producing Bmp4 and CaM might have differed from
their frequency in the mainland popuiation. [1]

SR X Allr Ry uR Ay -
(i) Explain how, in subsequent generations, the frequency of the allele responsible for
producing CaM would have increased on an island where the main food source was

cactus flowers. nin e

i . . ) PURAOWn

ST re  GO0OULG. 02 NOvIaon N bR AWK SI1e A One.
hnaun o I poadad cu K

birdh o d noVe. el a pakana B & G o a \og brou

...................................................................... againtt e

BENCRUAL . S RICAULNG... COM.. XD ... O

XA krQiny.... AN RVRIMAGYY.
FEVY WX AN NCPRNN G VEX B NSVE G VL VXS S S STV VNS S
COM se ki SO sonuiNg L bustn L dne fd SOveR
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The Large Cactus Finch (Geospiza conirostris) from the island Genovesa has a beak
that closely resembles that of the Cactus Finch (Geospiza scandens) from the island

Champion.

(i) State why these two finches are considered to be separate species. 1]

TNy connnOi... AN Yoreo o). 8o HIecii

=

\ PORA. R ol X
pAeChen  pYRSEUAey YUIAC AV & ana by addorod
SORChey W OUicped o adapt © vALy ol
QR FORIMA - cu N Gy, Ty v.fé( A Qi
hecame o cukRYent tey el guggrin
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5.

a gene pool model of speciation.

(a) Define the term ‘gene pool'.

e el ol les

14

Finches that inhabit the Galapagos Islands (which include the islands of Genovesa and
‘Champion) have become known as Darwin’s Finches. They provide useful evidence to support

[1]

(b) There is a strong correlation between the size of finches’ beaks and the size of the seeds
the beak is able to crack. Recent research has shown that two proteins are involved in

controlling beak size:

Bone promoting molecule 4 (Bmp4) and calmodulin (CaM)

The diagrams below show links between the two molecules, beak shape and food source.

beak shape

£
=]
jol
[}]

©

Low Bmp4

Sharp-beaked Finch

mixed diet of seeds and insects

Low Bmp4
Low Beak Depth/Width

Low Beak Depth/Width

Low-Moéd. Bmp4
Medium Beak Depth/Width

Mod. Bmp4

Early/High Bmp4

Medium Beak Depth/Width High Beak Depth/Width
High CaM High CaM Low CaM Low CaM
Elongated Beak Elongated Beak Short Beak Short Beak

Cactus Finch

probing cactus
flowers/fruit

Large Cactus Finch

probing cactus
flowers/fruit

© WJEC CBAC Ltd.
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(i)  Describe the link between beak shape and food source. . [1] Exirr?l;ner
....... T..gieber. A et ond .. sheder  He  length ot Y. . beald ;. ...
....... B laggee.. UL Bt b s A e ara B

(i) Describe the link between CaM and beak shape. 1]

........ L ISR P! CE 2 SRS P SOOI 41012 VOO F SOOI -3 =1 AU (SOOI - =1 U SO

(c) One theory for the evolution of the different species of Darwin’s Finches is that a small
population of Sharp-beaked Finch (Geospiza dificilis) was blown onto one of the islands
from mainland South America. Over many generations they became adapted to feed on

the different food sources available.

(i) Give one reason why, in the early generations of the island colony, the frequencies
of the alleles responsible for producing Bmp4 and CaM might have differed from

their frequency in the mainiand population. 1
......... Cv.\la..‘.....&,.........Stlmp‘\.l.‘.....O.\"...,....M.......Mi......Btjl.,.A..(;MC'UALQ......‘.L'cﬂ.UJ.d."UQ,..Ath’ih.....“.A..m
..... blown. o8y .. those...meve......suked e utho e favaseebig.
....... alades Bl A N e

(i) Explain how, in subsequent generations, the frequency of the allele responsible for
producing CaM would have increased on an island where the main food source was

cactus flowers. [4]

A0 fnches ik gh il RNl wadd...... Su(&»s.h«’(\()d.....SL&N.WL....QM( ...................

caproduea . ... IS e Ao kRl gelectony... hecaust. ... .. gty pacln...

e k... addapkd.... for...... feeding.....oN... (LU flosire. ... deads R oa...

Lovaval.op.. . st ohiCh s paches.... Ssoddd ... SUNAL....and........

PLPEOAUCL ... PASKINY o B AL fANGUCORLE . albeleg of . hgh. ...

Aoatec. . alleded....... k... UL Campe ... o oo . .and..tescd.

Jurvyie .
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Examiner
(d) The Large C.actus Finch (Geospiza conirostris) from the island Genovesa has a beak ony
that closely resembles that of the Cactus Finch (Geospiza scandens) from the island

Champion.

(i) State why these two finches are considered to be separate species. 1]

....... ﬂ,weujuanmk‘m\dbu.ad}om&ua/w{yf;radul_el.eml{

........ dFsprmS
(i)  Explain why they evolved into separate species. [2]

el spe.c&a ...... as.adapked..do L N en o2 kL 0Dt n.......(s.lcmd.....‘naﬁ ..........

Al mlkmm..........muiammmenﬁ ........... and..... :.mﬁcm.nu SRIELOVA....presslipes....and....

. become... .adapkd.... ... taur. own....island..... . alledd .. feaqirencds. in. ..
e GLR.... pealt . dangR...ande Ay e BO.......jO B RPEOIUCE...ccooooeooe
widn . 200w ARl .. R s Oiffesant .. cOQPFREORS. .o
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Finches that inhabit the Galapagos Islands (which include the islands of Genovesa and
Champion) have become known as Darwin’s Finches. They provide useful evidence to support
a gene pool model of speciation.

(a) Define the term ‘gene pool’. [1]
he ok Duumber OF grnes. Hhak Mate o,
Ola_hon.-.2

b )

(b) There is a strong correlation between the size of finches’ beaks and the size of the seeds
the beak is able to crack. Recent research has shown that two proteins are involved in
controlling beak size:

Bone promoting molecule 4 (Bmp4) and calmodulin (CaM)

The diagrams below show links between the two molecules, beak shape and food source.

beak shape

Sharp-beaked Finch

mixed diet of seeds and insects

Low Bmp4
Low Beak Depth/Width

Low Bmp4 Low-Mod. Bmp4 Mod. Bmp4 Early/High Bmp4
Low Beak Depth/Width Medium.Beak Depth/Width | Medium Beak Depth/Width High Beak Depth/Width
High CaM High CaM Low CaM Low CaM
Elongated Beak Elongated Beak Short Beak Short Beak

Cactus Finch Large Cactus Finch Medium Ground Finch Large Ground Finch

probing cactus probing cactus crushing crushing hard/
flowers/fruit flowers/fruit seeds large seeds
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Examiner
only






4 /D\Q \D(Z@A'\I§ '\U\QQF When e Rnch eods
Houers /Fru("* Fhas o Smadle~ peaix depth
Hhan  bPhose oo Lot Seads .

(i) Describe the link between beak shape and food source. [1]] only

% |

(i) Describe the link between CaM and beak shape. [1]v

P the Ca M

(c) One theory for the evolution of the different species of Darwin’s Finches is that a small
population of Sharp-beaked Finch (Geospiza dificilis) was blown onto one of the islands
from mainland South America. Over many generations they became adapted to feed on
the different food sources available.

(i) Give one reason why, in the early generations of the island colony, the frequencies
of the alleles responsible for producing Bmp4 and CaM might have differed from
their frequency in the mainland population. [1]

”Wﬂ ..... had\ cdlapied to e difcer

o Cam to Feod on Mhe Seods + INSCoks-
o O!CFS‘Phig 8)@\4@(\ QC)&CLP}Cd o s Fod Soute 4 pass en e Cdiek

LNG < Explain how, in subsequent generations, the frequency of the allele responsible for
, Sl ce producing CaM would have increased on an island where the main food source was
5‘ Fepr AU cactus flowers. [4]

EVQH\W\{Q/RM% Whn 1o COMT UGN die eun

WJEC CBAC Ltd. (1075-01) Turn over.

L =N \/\\3\\ CaM pol) Suruie






. (d) The Large Cactus Finch (Geospiza coniro
that closely resembles that of the Cactus

Champion.
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Question

Marking details

Marks
Available

(@)

(b)

()

(d)

(i)

(i)

(i)

(i)

(i)

All the alleles (of all the genes) in a population;

The harder the food the {larger / wider / deeper} the beak/
long beaks for flowers and fruits / wide beaks for eating seeds;

The higher the CaM the longer the beak / low CaM results in
short beak / ORA;

Genetic drift / founder effect / or descriptions of ;
Accept mutation

Any 4 from:

A. Birds with (high) CaM (allele) will have longer beaks;

B. (birds with longer beaks) will get more food from cactus
flowers / better adapted for feeding;

C. (more of) these birds will survive, reproduce and pass on
their (high) CaM alleles to the next generation;

D. CaM (alleles) will {become more common/ increase in
frequencys} in the next generation;

E. use of {natural selection / selective advantage / survival of
the fittest/ selection pressure} anywhere in the account, in
the correct context;

They are not able {to interbreed / or description of
interbreeding} / breed or reproduce with each other and
produce fertile offspring;

e geographic isolation / correct reference to allopatric
speciation;

e over time develop adaptations which prevent
successful breeding with original population / there is
no flow of genes between the two populations / or
description of example e.g. courtship behaviour;

Question 5 total

1

[11]
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Finches that inhabit the Galapagos Islands (which include the islands of Genovesa and
Champion) have become known as Darwin’s Finches. They provide useful evidence to support
a gene pool model of speciation.

(a) Define the term ‘gene pool'. [1]
RN a0y QORI ALV TQ A < N U XS W WA ¢ 0 S e X'\ NS B MV <0 T

(b) There is a strong correlation between the size of finches’ beaks and the size of the seeds
the beak is able to crack. Recent research has shown that two proteins are involved in
controlling beak size:

Bone promoting molecule 4 (Bmp4) and calmodulin (CaM)

The diagrams below show links between the two molecules, beak shape and food source.

beak shape

Sharp-beaked Finch \

mixed diet of seeds and insects

Low Bmp4
Low Beak Depth/Width

Low Bmp4 Low-Mod. Bmp4 Mod. Bmp4 Early/High Bmp4

Low Beak Depth/Width Medium Beak Depth/Width | Medium Beak Depth/Width High Beak Depth/Width
High CaM High CaM Low CaM Low CaM
Elongated Beak Elongated Beak Short Beak Short Belak

Cactus Finch Large Cactus Finch Medium Ground Finch Large Ground Finch’
probing cactus probing cactus crushing crushing hard/
flowers/fruit flowers/fruit seeds large seeds
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Sticky Note

1 mark - Benefit of doubt would be given here because without the word ‘number’ the answer would be correct.	
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(i) Describe the link between beak shape and food source. @ 1] Exi'n‘}'y”er
cackvog .
KOO0 soucCe . i \owen and (Vuiy. wal e
................... WO NOVL 1 O8N g ARER. 0. g2k, AN AN L A GRS
Cnoud | lage ‘
.................................... W0 £COQO . SOWCL A8 SRAAL HaAGE AR R
Cruche @, Y89 NOVE  a snove [eow .
(i) Describe the link between CaM and beak shape. @ 1]

(c) One theory for the evolution of the different species of Darwin’s Finches is that a small
population of Sharp-beaked Finch (Geospiza dificilis) was blown onto one of the islands
from mainland South America. Over many generations they became adapted to feed on
the different food sources available.

() Give one reason why, in the early generations of the island colony, the frequencies
of the alleles responsible for producing Bmp4 and CaM might have differed from
their frequency in the mainland popuiation. @ [1]
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(i) Explain how, in subsequent generations, the frequency of the allele responsible for
producing CaM would have increased on an island where the main food source was

cactus flowers. win dd
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Sticky Note

1 mark - Clear link made between food source and beak shapes	



Sticky Note

1 mark - ‘A high amount of CaM produces an elongated beak.’ is correct.



Sticky Note

0 marks - answer does not apply to early generations. 



Sticky Note

1 mark ‘….so it produces CaM and it had a long beak’ gets marking point A	



Sticky Note

1 mark - ‘it had a selective advantage …’ gets marking point E,



Sticky Note

0 marks - ‘It could eat the cactus flowers’ does not quite get marking point B



Sticky Note

1 mark - ‘so survived, bred and passed on the beneficial allele producing CaM to its offspring’ gets marking point C.



Sticky Note

1 mark  ‘..therefore the frequency of the allele increased.’ gets marking point D.
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(d) The Large Cactus Finch (Geospiza conirostris) from the island Genovesa has a beak
that closely resembles that of the Cactus Finch (Geospiza scandens) from the island

Champion.
(i) State why these two finches are considered to be separate species. 1]
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Sticky Note

1 mark - ‘They cannot interbreed to produce fertile offspring.’ is correct.



Sticky Note

2 marks - ‘The population became geographically isolated …’ gets first marking point; ‘ Over  time, …………developed to adapt…’ gets second marking point.



Sticky Note

Question total - 10.










5.

a gene pool model of speciation.

(a) Define the term ‘gene pool'.

e el ol les
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Finches that inhabit the Galapagos Islands (which include the islands of Genovesa and
‘Champion) have become known as Darwin’s Finches. They provide useful evidence to support

[1]

(b) There is a strong correlation between the size of finches’ beaks and the size of the seeds
the beak is able to crack. Recent research has shown that two proteins are involved in

controlling beak size:

Bone promoting molecule 4 (Bmp4) and calmodulin (CaM)

The diagrams below show links between the two molecules, beak shape and food source.

beak shape

£
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Low Bmp4

Sharp-beaked Finch

mixed diet of seeds and insects

Low Bmp4
Low Beak Depth/Width

Low Beak Depth/Width

Low-Moéd. Bmp4
Medium Beak Depth/Width

Mod. Bmp4

Early/High Bmp4

Medium Beak Depth/Width High Beak Depth/Width
High CaM High CaM Low CaM Low CaM
Elongated Beak Elongated Beak Short Beak Short Beak

Cactus Finch

probing cactus
flowers/fruit

Large Cactus Finch

probing cactus
flowers/fruit
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Large Ground Finch

crushing hard/
large seeds
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Sticky Note

0 marks - Answer does not refer to all the alleles and uses ‘species or environment’ instead of population.
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Exami

(i)  Describe the link between beak shape and food source. . @ [1] Xﬁ?l;/ner
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(i) Describe the link between CaM and beak shape. @ 1]
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(c) One theory for the evolution of the different species of Darwin’s Finches is that a small
population of Sharp-beaked Finch (Geospiza dificilis) was blown onto one of the islands
from mainland South America. Over many generations they became adapted to feed on

the different food sources available.

(i) Give one reason why, in the early generations of the island colony, the frequencies
of the alleles responsible for producing Bmp4 and CaM might have differed from

their frequency in the mainiand population. @ 1
......... Cv.\la..‘.....&,.........Stlmp‘\.l.‘.....O.\"...,....M.......Mi......Btjl.,.A..(;MC'UALQ......‘.L'cﬂ.UJ.d."UQ,..Ath’ih.....“.A..m
..... blown. o8y .. those...meve......suked e utho e favaseebig.
....... alades Bl A N e

(i) Explain how, in subsequent generations, the frequency of the allele responsible for
producing CaM would have increased on an island where the main food source was

cactus flowers. [4]
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Sticky Note

1 mark - Clear link made between food source and beak shapes.



Sticky Note

1 mark - ‘The lower the CaM the shorter the beak.’ is correct.	



Sticky Note

1 mark - ‘only a sample of the alleles by chance would’ve been blown over’ is a description of the founder effect.  The rest of the answer is neutral.



Sticky Note

1 mark - ‘finches with high CaM had a selective advantage …’ gets marking point E.



Sticky Note

1 mark - ‘… better adapted for feeding on cactus flowers’  gets marking point B.



Sticky Note

1 mark - ‘.. these finches would survive and  reproduce passing on their favourable allele of high CaM ’ gets marking point C.
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(d) The Large Cactus Finch (Geospiza conirostris) from the island Genovesa has a beak
that closely resembles that of the Cactus Finch (Geospiza scandens) from the island

Champion.

(i) State why these two finches are considered to be separate species. 1]
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(i)  Explain why they evolved into separate species. @ [2]
B 7116/ W spe.c&a ...... ha.adapked.do L e e i ONd n.......(s.lcmd.....‘naﬁ ..........
Al mlkmm..........muiammmenﬁ ........... and..... :.mﬁcm.nu SRIELOVA....presslipes....and....

.50 bacome....... odaplked.... . do...... .ﬁ;zm...oum ...... island. .. T atlele kzwnuxi._.m ............

11

© WJEC CBAC Ltd. (1075-01)




Sticky Note

1 mark - ‘They cannot interbreed to  successfully produce fertile offspring.’ is correct.



Sticky Note

1 mark - There is no reference to isolation first marking point;‘ no longer reproduce with each other due to their different adaptations.’ gets second marking point.



Sticky Note

Question total - 8.










5.

14

Finches that inhabit the Galapagos Islands (which include the islands of Genovesa and
Champion) have become known as Darwin’s Finches. They provide useful evidence to support
a gene pool model of speciation.

(a) Define the term ‘gene pool. @ 1]
he ok Duumber OF grnes. Hhak Mate o,
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b )

(b) There is a strong correlation between the size of finches’ beaks and the size of the seeds
the beak is able to crack. Recent research has shown that two proteins are involved in
controlling beak size:

Bone promoting molecule 4 (Bmp4) and calmodulin (CaM)

The diagrams below show links between the two molecules, beak shape and food source.

beak shape

Sharp-beaked Finch

mixed diet of seeds and insects

Low Bmp4
Low Beak Depth/Width

Low Bmp4 Low-Mod. Bmp4 Mod. Bmp4 Early/High Bmp4
Low Beak Depth/Width Medium.Beak Depth/Width | Medium Beak Depth/Width High Beak Depth/Width
High CaM High CaM Low CaM Low CaM
Elongated Beak Elongated Beak Short Beak Short Beak

Cactus Finch Large Cactus Finch Medium Ground Finch Large Ground Finch

probing cactus probing cactus crushing crushing hard/
flowers/fruit flowers/fruit seeds large seeds
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Sticky Note

0 marks - The use of the word ‘gene ’instead of ‘allele’ makes this incorrect.
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(i) Describe the link between beak shape and food source. [1]] only

% |

(i) Describe the link between CaM and beak shape. [1]v

P the Ca M

(c) One theory for the evolution of the different species of Darwin’s Finches is that a small
population of Sharp-beaked Finch (Geospiza dificilis) was blown onto one of the islands
from mainland South America. Over many generations they became adapted to feed on
the different food sources available.

(i) Give one reason why, in the early generations of the island colony, the frequencies
of the alleles responsible for producing Bmp4 and CaM might have differed from
their frequency in the mainland population. [1]

”Wﬂ ..... had\ cdlapied to e difcer

6w Cam. fo. Feod on Hhe Seods + INSeas-
o beder adapted o Hhis Fod Soute 4 pass an e culek
o OFFsPniS (i) Explain hng\/F,?in subsequent)generations,thefrequepncyoftheallele responsible for

L\MQ SW] \QC'Q producing CaM would have increased on an island where the main food source was
T ep v cactus flowers. [4]

Ewen\xcwg,f%w% hn low COA UL die cun
"B WJEC CBAC Ltd. (1075-01) Turn over.

L =N \/\\3\\ CaM pol) Suruie




Sticky Note

1 mark –‘ + the finches best adapted to feed on cactus flowers’ gets marking point B.	



Sticky Note

1 mark - ‘Due to increased competition for food, natural selection occurs.’ gets marking point E.



Sticky Note

1 mark - Clear link made between food source and beak shapes.



Sticky Note

1 mark - ‘so  more survive, breed and pass on the beneficial allele of high CaM to their offspring’  gets marking point C.



Sticky Note

1 mark - ‘As the CaM concentration increases, the beak becomes longer/more elongated.’ is correct.	



Sticky Note

0 marks - The answer does not apply to early generations. 
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. (d) The Large Cactus Finch (Geospiza conirostris) from the island Genovesa has a beak
that closely resembles that of the Cactus Finch (Geospiza scandens) from the island
Champion.
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Sticky Note

1 mark -‘An isolating mechanism - geographical…’ gets first marking point; The rest of the answer is not sufficient to get the second marking point.	



Sticky Note

0 marks - This answer does not make it clear that the two types of finches are unable to interbreed.



Sticky Note

Question total - 6.










5. Finches that inhabit the Galapagos Islands (which include the islands of Genovesa and

Champion) have become known as Darwin’s Finches. They provide useful evidence to support
a gene pool model of speciation.

@

Define the term ‘gene pool’.

(b)

There is a strong correlation between the size of finches’ beaks and the size of the seeds

the beak is able to crack. Recent research has shown that two proteins are involved in
controlling beak size:

Bone promoting molecule 4 (Bmp4) and calmodulin (CaM)

The diagrams below show links between the two molecules, beak shape and food source.

beak shape

Sharp-beaked Finch
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High CaM
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Low CaM
Short Beak

Low CaM
Short Beak

Cactus Finch

probing cactus
flowers/fruit

Large Cactus Finch

probing cactus
flowers/fruit
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Large Ground Finch

crushing hard/
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. . . Examiner
(i) Describe the link between beak shape and food source. 1] only

(c) One theory for the evolution of the different species of Darwin’s Finches is that a small
population of Sharp-beaked Finch (Geospiza dificilis) was blown onto one of the islands
from mainland South America. Over many generations they became adapted to feed on
the different food sources available.

(i) Give one reason why, in the early generations of the island colony, the frequencies
of the alleles responsible for producing Bmp4 and CaM might have differed from
their frequency in the mainland population. 1]

(i)  Explain how, in subsequent generations, the frequency of the allele responsible for
producing CaM would have increased on an island where the main food source was

cactus flowers. [4]

© WJEC CBAC Ltd. (1075-01)





Examiner

[
(d) The Large Cactus Finch (Geospiza conirostris) from the island Genovesa has a beak o
that closely resembles that of the Cactus Finch (Geospiza scandens) from the island
Champion.
(i) State why these two finches are considered to be separate species. [1]
(i)  Explain why they evolved into separate species. [2]
11
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