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2. Students carried out an investigation to determine how amylase activity in barley seeds
changes during germination. The method followed is outlined below.

1. 100 barley seeds were soaked in 50cm? of distilled water for 24 hours. They were then
removed from the water and allowed to germinate.

2. After one day of germination, 10 of the barley seeds were homogenised in 5cm? of
distilled water.

3. Three discs of filter paper were soaked in the barley seed extract and placed on the
surface of a starch agar plate.

The plate was incubated for 24 hours at 25°C.

5. The paper discs were removed and the surface of the agar covered with
iodine/potassium iodide solution.

6. The maximum diameter of the clear area around each disc was measured and the
mean diameter calculated.

7. Steps 2 to 6 were repeated for barley seeds after 2, 4, 5, 8, 9 and 10 days of

M germination.

(@) (i) Describe how the production of amylase was triggered in the barley seeds. [4]
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(i) Explain why it was important that the same concentration of agar and the same
concentration of starch were used in all Petri dishes. [2]
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9 days.
Image 2.1

(b) Image 2.1 shows the plate produced using barley seeds that had been germinating for

(i) Measure the maximum diameter of each clear area an% add the results to

Table 2.2. Calculate the mean diameter of the clear arga after 9 days of

germination. r [2]
Table 2.2
Thie G Maximum diameter of clear area/mm
germination/days | ;1oor area 1 clear area 2 clear aréa 3 mean

1 0 0 0 0

2 5 5 5 | 5

4 32 37 35 35

5 48 51 39 46

8 29 34 47 37
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(i)  Plot the mean results from Table 2.2 on the grid below. Include range bars for
each set of results.
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(i) Explain why range bars are drawn on a graph. [2]
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() Image 2.3 shows barley grains at different stages of germination.

Image 2.3

embryo shoot

0009%

0

of germination

Using the information provided and your own knowledge and understanding of
germination in endospermic seeds, suggest a reason for the decrease in amylase
activity after eight days of germination. Explain your answer, [3]
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2. Students carried out an investigation to determine how amylase activity in barley seeds "

changes during germination. The method followed is outlined below.

1. 100 barley seeds were soaked in 50 cm? of distilled water for 24 hours. They were then
removed from the water and allowed to germinate.

2. After one day of germination, 10 of the barley seeds were homogenised in 5cm? of
distilled water.

3. Three discs of filter paper were soaked in the barley seed extract and placed on the
surface of a starch agar plate.

The plate was incubated for 24 hours at 25°C.

The paper discs were removed and the surface of the agar covered with
iodine/potassium iodide solution.

6. The maximum diameter of the clear area around each disc was measured and the
mean diameter calculated.

7. Steps 2 to 6 were repeated for barley seeds after 2, 4, 5, 8, 9 and 10 days of
germination.

(@) (i) Describe how the production of amylase was triggered in the barley seeds. [4]
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(i) Explain why it was important that the same concentration of agar and the same
concentration of starch were used in all Petri dishes. [2]
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Image 2.1

(b) Image 2.1 shows the plate produced using barley seeds that had been germinating for
9 days.

(i) Measure the maximum diameter of each clear area and add the results to
Table 2.2. Calculate the mean diameter of the clear area after 9 days of

germination. [2]
Table 2.2
Time after Maximum diameter of clear area/mm
germination /days clear area 1 clear area 2 clear area 3 mean

1 0 0 0 0

2 5 5 5 5

4 32 37 35 35

5 48 51 39 46

8 29 34 47 37
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(i)  Plot the mean results from Table 2.2 on the grid below. Include range bars.for-
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(i)  Explain why range bars are drawn on a graph. [2]
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(c) Image 2.3 shows barley grains at different stages of germination.

Image 2.3

09 9 %

days of germination

Using the information provided and your own knowledge and understanding of
germination in endospermic seeds, suggest a reason for the decrease in amylase
activity after eight days of germination. Explain your answer. [3]
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2. Students carried out an investigation to determine how amylase activity in barley seeds
changes during germination. The method followed is outlined below.

1. 100 barley seeds were soaked in 50cm? of distilled water for 24 hours. They were then
removed from the water and allowed to germinate.

2. After one day of germination, 10 of the barley seeds were homogenised in 5cm® of
distilled water.

3. Three discs of filter paper were soaked in the barley seed extract and placed on the
surface of a starch agar plate.

The plate was incubated for 24 hours at 25°C.

The paper discs were removed and the surface of the agar covered with
iodine/potassium iodide solution.

6. The maximum diameter of the clear area around each disc was measured and the
mean diameter calculated.

7. Steps 2 to 6 were repeated for barley seeds after 2, 4, 5, 8, 9 and 10 days of
germination.

(@ (i) Describe how the production of amylase was triggered in the barley seeds. [4]
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(i) Explain why it was important that the same concentration of agar and the same
concentration of starch were used in all Petri dishes. [2]
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(b) Image 2.1 shows the plate produced using barley seeds that had been germinating for

9 days.

Image 2.1

(i) Measure the maximum diameter of each clear area and add the results to
Table 2.2. Calculate the mean diameter of the clear area after 9 days of

germination. [2]
Table 2.2
Tithe after Maximum diameter of clear area/mm
germination/days |  oar area 1 clear area 2 clear area 3 mean
1 0 0 0 0
2 5 5 5 5
4 32 37 35 35
5 48 51 39 46
8 29 34 47 37
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(ii) Plot the mean results from Table 2.2 on the grid below. Include range bars for
each set of results.
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(i) Explain why range bars are drawn on a graph. [2]
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(c) Image 2.3 shows barley grains at different stages of germination. =

Image 2.3

embryo shoot

0099%

0

cJ s of ¢ ge rmination

Using the information provided and your own knowledge and understanding of
germination in endospermic seeds, suggest a reason for the decrease in amylase
activity after eight days of germination. Explain your answer. [3]
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
@) | @ A. {Absorption/entry} of water / imbibition (1)
B. Gibberellins (released by embryo)/ {proteins/food reserves}
{hydrolysed/mobilised} (1)
C. Caused release of amino acids from aleurone layer / triggers 4 4
{transcription and translation/ protein synthesis}/ to release
amino acids (1)
D. (Amino acids) used to synthesise amylase (1)
(i) Any two (x1) from
(Agar) no effect on rate of diffusion/ same resistance for amylase
to diffuse (1) OWTTE
(Starch) same number of molecules to digest / suitable description 5 5 5
(1)
Both are controlled variables / so the results are due to amylase
activity only (1)
() | (@) 18, 18,19 (1)
mean = 18 (1) reject 18.333333333 ecf from measurements 2 2 2 2
(i) x axis: Time after germination + days and 1
y axis: Mean maximum diameter of clear area + mm (1)
Suitable scale on both axes + a number at origin (1) 1
Correct plots (1) 2 5 2
Correct range bars (1) 1
Suitable line drawn (1)
Accept inverted axes
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

(iii)

{Range of results around / variation of results from} the mean /
from maximum to minimum (1)

(Provide information on) {repeatability / reliability / consistency} of
the data/ overlap of data (1)

Reject ref to accuracy / variance / standard deviation / error

(€)

Any three (x1) from:

{Leaves/ shoot} appears {at 8 days/ above soil} (1)

Which are able to photosynthesise (1)

So plant can produce its own glucose (1)

Therefore less starch needs to be broken down / most starch
already broken down (1)

00w

Question 2 total
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2. Students carried out an investigation to determine how amylase activity in barley seeds
changes during germination. The method followed is outlined below.

1. 100 barley seeds were soaked in 50cm? of distilled water for 24 hours. They were then
removed from the water and allowed to germinate.

2. After one day of germination, 10 of the barley seeds were homogenised in 5cm? of
distilled water.

3. Three discs of filter paper were soaked in the barley seed extract and placed on the
surface of a starch agar plate.

The plate was incubated for 24 hours at 25°C.

5. The paper discs were removed and the surface of the agar covered with
iodine/potassium iodide solution.

6. The maximum diameter of the clear area around each disc was measured and the
mean diameter calculated.

7. Steps 2 to 6 were repeated for barley seeds after 2, 4, 5, 8, 9 and 10 days of

M germination.

(@) (i) Describe how the production of amylase was triggered in the barley seeds. [4

.%MM% i, s} Mo ool e
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(i) Explain why it was important that the same concentration of agar and the same
concentration of starch were Lised in all Petri dishes. [2]
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Sticky Note

4/4
The candidate has clearly described the stages leading to amylase synthesis, ie.
- imbibation of water
- mobilisation of gibberlin
- leading to hydrolysis of proteins to  
  release amino acids
- which are used to synthesis amylase



Sticky Note

1/2
The candidate has recognised that these are controlled variables but did not explain that not controlling these variables could affect the diameter of the clear zones.





9 days.
Image 2.1

(i) Measure the maximum diameter of each clear area an% add the results to

Table 2.2. Calculate the mean diameter of the clear arga after 9 days of

(b) Image 2.1 shows the plate produced using barley seeds that had been germinating for

germination. r [2]
Table 2.2
Thie G Maximum diameter of clear area/mm
germination/days | ;1oor area 1 clear area 2 clear aréa 3 mean

1 0 0 0 0

2 5 5 5 | 5

4 32 37 35 35

5 48 51 39 46

8 29 34 47 37
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Sticky Note

1/2
The candidate has measured the maximum diameters correctly but has calculated the mean to 1 dp - all other data is to the nearest mm.
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Examiner
(i)  Plot the mean results from Table 2.2 on the grid below. Include range bars for A
each set of results.
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(i) Explain why range bars are drawn on a graph. [2]
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Sticky Note

5/5
The candidate has:
- correct labels and units on both x and y 
  axes
- both scales are correct and has 
   indicated that the origin of both axes 
   starts at 0 (note: it would be better to 
   show 0 at the origin of both axes)
- plots are correct
- range bars are correct
- suitable line drawn to connect the plots



Sticky Note

1/2
The candidate recognises that range bars give an indication of the reliability of the data but needed to state that they show the variation in data around the mean.





10

Examine
? ! only
() Image 2.3 shows barley grains at different stages of germination.

Image 2.3

embryo shoot

0009%

0

of germination

Using the information provided and your own knowledge and understanding of
germination in endospermic seeds, suggest a reason for the decrease in amylase
activity after eight days of germination. Explain your answer, [3]
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Sticky Note

3/3
The candidate has gained marks for explaining that the seedling can now photosynthesise and produce its own glucose. An additional mark was also awarded for recognising that by Day 8 most of the starch had been hydrolysed, hence the decrease in amylase activity.



Sticky Note

Total 15/18










2,

Students carried out an investigation to determine how amylase activity in barley seeds
changes during germination. The method followed is outlined below.

1

(@)

100 barley seeds were soaked in 50 cm? of distilled water for 24 hours. They were then
removed from the water and allowed to germinate.

After one day of germination, 10 of the barley seeds were homogenised in 5¢cm? of
distilled water.

Three discs of filter paper were soaked in the barley seed extract and placed on the
surface of a starch agar plate.

The plate was incubated for 24 hours at 25°C.

The paper discs were removed and the surface of the agar covered with
iodine/potassium iodide solution.

The maximum diameter of the clear area around each disc was measured and the
mean diameter calculated.

Steps 2 to 6 were repeated for barley seeds after 2, 4, 5, 8, 9 and 10 days of
germination.

(i) Describe how the production of amylase was triggered in the barley seeds. [4]
The. embnyo.1n bhe bart! ...4.J..e&qif.i,.p.(.o..wu‘x“_.ﬁ.}ﬁbuﬂ.li.,c
ocid. ome the fead has,imbhed waker.ond He
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4o, break. dovm. steudh oo madtene . 5

(i) Explain why it was important that the same concentration of agar and the same
concentration of starch were used in all Petri dishes. [2]
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Sticky Note

3/4
The candidate has correctly described the imbibation of water triggerring gibberellin synthesis and that this triggers the release of amino acids from the aleurone layer. They have not however, made the link that these amino acids are then use to synthesise amylase.



Sticky Note

1/2
The candidate recognises that the same concentration of agar/starch is needed to be sure that it is amylase concentration that affects starch digestion. There is, however, some confusion between control and controlled - these are controlled variables.





9 days.
Image 2.1

(i) Measure the maximum diameter of each clear area and add the results to
Table 2.2. Calculate the mean diameter of the clear area after 9 days of

(b) Image 2.1 shows the plate produced using barley seeds that had been germinating for

germination. [2]
Table 2.2
Time after Maximum diameter of clear area/mm
germination /days clear area 1 clear area 2 clear area 3 mean

1 0 0 0 0

2 5 5 5 5

4 32 37 35 35

5 48 51 39 46

8 29 34 47 37

9 1 T - 19 - A8
10 11 8 12 10
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Sticky Note

2/2
Diameters have been measured correctly and the mean calculated to the same number of dps as the other means in the table.





(i)  Plot the mean results from Table 2.2 on the grid below. Include range bars.for-
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(iii) Explain why range bars are drawn on igraph. [2]
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Sticky Note

2/5
The candidate has included 'mean' in the label for the y axis but has not given a number at the origin of the y axis.
Means are plotted correctly but range bars have not been plotted.
Bars and lines have been drawn - no mark given as the examiner does not know if this is intended to be a line graph or a bar chart.



Sticky Note

1/2
The candidate has explained that range bars enable you to estimate reliability but has not explained that they show variation in the data around the mean.
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(c) Image 2.3 shows barley grains at different stages of germination.

Image 2.3

09 9 %

days of germination

Using the information provided and your own knowledge and understanding of
germination in endospermic seeds, suggest a reason for the decrease in amylase
activity after eight days of germination. Explain your answer. [3]
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Sticky Note

2/3
The candidate has recognised that by Day 8 starch has been used up from the endosperm hence the lower amylase activity.
The candidate has also understood that the shoot can now photosynthesise. 



Sticky Note

Total 11 marks










2. Students carried out an investigation to determine how amylase activity in barley seeds
changes during germination. The method followed is outlined below.
1. 100 barley seeds were soaked in 50cm? of distilled water for 24 hours. They were then
removed from the water and allowed to germinate.
2. After one day of germination, 10 of the barley seeds were homogenised in 5cm® of
distilled water.
3. Three discs of filter paper were soaked in the barley seed extract and placed on the
surface of a starch agar plate.
The plate was incubated for 24 hours at 25°C.
The paper discs were removed and the surface of the agar covered with
iodine/potassium iodide solution.
6. The maximum diameter of the clear area around each disc was measured and the
mean diameter calculated.
7. Steps 2 to 6 were repeated for barley seeds after 2, 4, 5, 8, 9 and 10 days of
germination.
(@ (i) Describe how the production of amylase was triggered in the barley seeds. [4]

Ahe . procuehin g oumu jase ol Miggened
bﬂ ..... . exm{)ﬂnamnm_m%mwmma}ed b (ﬁ }

walker, Oxygen. and. Fe suitabte. sanfpuatvre
?.0/ @’Lp?y/}'wlv b0 Start fo. gundin.....
JGA 5. Shorwiaded and s on e .
gerss [hod . CoNge Manscrphde and
Tansianon.. for. Ay fse po... de. procluced.

(i) Explain why it was important that the same concentration of agar and the same
concentration of starch were used in all Petri dishes. [2]

To. mare P axperiming mond ..
e, W allow 20r tomparison and so
T W T R —
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2ai: 1
2aii: 0



Sticky Note

1/4
The candidate has indicated that water is involved in triggering germination but has not stated that water is absorbed by the seed.
The role of gibberellic acid in triggering amylase synthesis is described but they should have stated gibberrellin or gibberellic acid not just GA. 
The source of the amino acids needed for amylase synthesis is not given.



Sticky Note

0/2
The candidate has not stated that these are controlled variables or that different concentrations of starch / agar could affect the diameter of clear zones.





(b) Image 2.1 shows the plate produced using barley seeds that had been germinating for

9 days.
Image 2.1

(i) Measure the maximum diameter of each clear area and add the results to
Table 2.2. Calculate the mean diameter of the clear area after 9 days of

germination. [2]
Table 2.2
Tithe after Maximum diameter of clear area/mm
germination/days |  oar area 1 clear area 2 clear area 3 mean
1 0 0 0 0
2 5 5 5 5
4 32 37 35 35
5 48 51 39 46
8 29 34 47 37
e g JYo | Q. f4..
10 1 8 12 10

Examin
only
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2bi: 1



Sticky Note

1/2
The candidate has measured the maximum diameters correctly but has not given the mean to the nearest mm to match the other means given in the table.





(ii) Plot the mean results from Table 2.2 on the grid below. Include range bars for
each set of results.
(5]

50}

Moxymom | AN
olim e¥ex 4C

) Claou
QAL O

(mm) 20

W

T1me aJdu esminahon

)

(i) Explain why range bars are drawn on a graph. [2]

JRone. boxs oxe dwawn 4o BA
voliclihg 0nch neliabils LTI VRTIE A
0e..OF. ..W}aﬂ):j;é resvits. ante. Z% ......
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2bii: 3
2Dbiii: 1



Sticky Note

3/5
The y axis does not include mean in the axis label and no number is given at the origin of the y axis.
Means and ranges are plotted correctly and a suitable line has been drawn to connect the means.



Sticky Note

1/2
The candidate has explained that range bars give an indication of reliability but has not stated that they also show the spread of data around the mean.





10

1Examin
[
(c) Image 2.3 shows barley grains at different stages of germination. =

Image 2.3

embryo shoot

0099%

0

cJ s of ¢ ge rmination

Using the information provided and your own knowledge and understanding of
germination in endospermic seeds, suggest a reason for the decrease in amylase
activity after eight days of germination. Explain your answer. [3]

AAAAA cmd umenss. and pfoduc,e peackants ior

) ;rahon and /wfoyxzﬁu;‘/j A5 ol a
JK Yo Siwwi NS OR.. AL JE gyzzﬂhzme
and . /o scon 2[00&[8 1,..,/wJ//mhan L.
pyodw F)T/) Wik ... /7 VATNAY YA Wz&a’
ro. treat olaa//z f/ ri a8 much” as. P p/a/zf
aan.. now. procld B.0N...... . - N -

LI
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Sticky Note

2/3
The candidate has gained marks for stating that a shoot has appeared and that it can make its glucose. However, the candidate has not stated that the shoot can carry out photosynthesis. 



Sticky Note

Total 8/18










2. Students carried out an investigation to determine how amylase activity in barley seeds
changes during germination. The method followed is outlined below.

1. 100 barley seeds were soaked in 50 cm? of distilled water for 24 hours. They were then
removed from the water and allowed to germinate.

2. After one day of germination, 10 of the barley seeds were homogenised in 5¢cm? of
distilled water.

3. Three discs of filter paper were soaked in the barley seed extract and placed on the
surface of a starch agar plate.

4. The plate was incubated for 24 hours at 25°C.

The paper discs were removed and the surface of the agar covered with
iodine/potassium iodide solution.

6. The maximum diameter of the clear area around each disc was measured and the
mean diameter calculated.

7. Steps 2 to 6 were repeated for barley seeds after 2, 4, 5, 8, 9 and 10 days of
germination.

(@ (i) Describe how the production of amylase was triggered in the barley seeds. [4]

(i) Explain why it was important that the same concentration of agar and the same
concentration of starch were used in all Petri dishes. 2]

07

© WJEC CBAC Ltd. (A400U20-1) Turn over.

Examiner

only

A400U201

07





(b) Image 2.1 shows the plate produced using barley seeds that had been germinating for

9 days.

Image 2.1

(i) Measure the maximum diameter of each clear area and add the results to
Table 2.2. Calculate the mean diameter of the clear area after 9 days of

germination. (2]
Table 2.2
Time after Maximum diameter of clear area/mm
germination/days clear area 1 clear area 2 clear area 3 mean
1 0 0 0 0
2 5 5 5 5
4 32 37 35 35
5 48 51 39 46
8 29 34 47 37
9 ........................................................................................................................
10 11 8 12 10

08
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(ii)  Plot the mean results from Table 2.2 on the grid below. Include range bars for
each set of results.
[3]
(i)  Explain why range bars are drawn on a graph. 2]

09
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(c) Image 2.3 shows barley grains at different stages of germination.

Image 2.3

embryo shoot ~_

XXX

5 6

days of germination

Using the information provided and your own knowledge and understanding of
germination in endospermic seeds, suggest a reason for the decrease in amylase
activity after eight days of germination. Explain your answer. [3]

10
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6. Using a x4 objective lens, a student calibrated her microscope using the eyepiece graticule
and stage micrometer shown in Image 6.1.

Image 6.1

stage micrometer
(100 x 0.01mm divisions)

(:!P?DJ?‘OQO‘:)N.O
h : bk

1
|1W¥ | phid Bl il sl bt M el

|
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(@ (i) Calculate the size of one eyepiece unit (epu) at this magnification. Give your
answer to the nearest micrometre. [2]
[1stage micrometer division = 0.01 mm]

5/4/’“ Z Amm

’iju ©~ (900 um

. 000 437
’,7“ - T 7
1 epu using a x4 objective lens = .. ¢€ & pm

(i)  Explain why the microscope would need to be recalibrated before calculating
actual size when using an objective lens of a different magnification. [1]
"ML

ﬂzamo/ .. %z&

Examiner
only
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Using the same microscope, the student examined a slide of a section through the ovary of a
cat as shown in Image 6.2.
Image 6.2
(b) (i) Structure X is a mature Graafian follicle with a diameter of 97 epu at the point
indicated by the line on the image. Using your calibration of the microscope at this
magnification (from (a)(i)), calculate the actual diameter of the Graafian follicle.
Express your answer in mm to 1 decimal place. [2]
43 X 18 - 136
1304 = o0g+ LHE mw
|
Diameter of Graafian follice = .. 1-T.__.__ mm

(IR
J_ |
26
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Examiner

(i) Describe the evidence from Image 6.2 that cats produce multiple offspring durlng ooy

each pregnancy.

e b I)M,{,/gw ié/ f% MWfl’ﬁ%M /%aé
th /41..;77‘

(i) Structure Y is a primary follicle. Describe the stages in oogenesis that occur
during the maturation of a primary follicle into a Graafian follicte. 2]

funay. 10 g Aepnt perpecsrn Ll M o proisre .
#M f;ﬁﬁéﬂw Il% W geryn L. L

. O30 et M/ ]/X M o220y
fl/hd wterjn T, 4.0 .7 ,./ M/’/ 1 7"

(iv) Before the birth of cats and other female mammals, several thousand of structure
Z are formed. These are called primordial follicles and each contains a single
primary oocyte. No further primary oocytes are produced after the birth of a
female mammal.

In male mammals primary spermatocytes are produced on a continual basis
following puberty.

State the type of cell division that produces both pfimary oocytes and primary
spermatocytes and explain the significance of this process in male mammals. [2]

27
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(c) Cats can suffer from a muscle wasting disease similar to musgular dystrophy in humans
and have been used as an animal model for human muswla?"%y’sﬂ'ophy.

To investigate the inheritance of muscular dystrophy in cats, @ breeding colony was
established from a single affected male. The 1st generation (F,) was obtained through

breeding the original affected male with two unaffected female cats. The F, females
were then bred back to their father to obtain the F, generation.

Table 6.3 shows the number of normal and affected male and female cats in the F, and
F, generations.

Table 6.3
Number of cats
Phenotype > -
F, generation F, generation
Female normal 7 8
Female affected 0 5
Male normal 6 7
Male affected 0 5

Based on these results it was concluded that cat muscular dystrophy is inherited as an
X-linked recessive condition.

(i) State what is meant by an X-linked condition. 1]

T po. M/m ..... WWW%M 7 A

Examine
only
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(i) There are three possible gametes that can be produced by the male and female
cats: XP, X9, and Y, where D = unaffected and d = muscular dystrophy. Complete
the genetic diagram below to show how female cats with muscular dystrophy were

produced in the F, generation. [4]
Parental phenotype ... Wﬂllﬂaﬁ%ﬂ'{’/ x /amé /w'nv/ )
of A 0
Parental genotype . X Y - )( ..... '( ......................
Gametes ... X“d.., Vs B ot o L.
x‘| v
d
X | k% gt

L kXY

R
Genotype of female cat with muscular dystrophy oo

(d) One form of muscular dystrophy in humans is called Duchenne muscular dystrophy
(DMD). It is also inherited as a recessive, sex-linked condition. The inheritance of DMD
in one family is shown in Image 6.4.
Image 6.4

Key:

O unaffected female

0 affected female

I D unaffected male
5 6 7 n affected male

@ carrier female
female — unknown
Bé 9 . 10& @ genetic status

Suggest why individuals such as 3 and 8 may want genetic counselling before having
children. (2]

Brag.. 7 ﬁﬁmf ..... ,&mm//lh Pepms. alihr  jluth  Laawsts
e, itho...umddol " B b gped. -

Examiner
only
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and stage micrometer shown in Image 6.1.

Image 6.1

Using a x4 objective lens, a student calibrated her microscope using the eyepiece graticule

stage micrometer
(100 x 0.01 mm divisions)

C W 20 ¥ &

! w 0 W 9 100
[ TR TR R TR T R TR T T IR T TR

W

© WJEC CBAC Lid
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(@ (i) Calculate the size of one eyepiece unit (epu) at this magnification. Give your
answer to the nearest micrometre. [2]
[1 stage micrometer division = 0.01 mm]

2 GCFj | COSM U

I 23 %

1 epu using a x4 objective lens = 2:@ ik T

(ii) Explain why the microscope would need to be recalibrated before calculating
actual size when using an objective lens of a different magnification. [1]

As Hw mayg n.m‘_cCLn.?cf.xz,...L.h.an.gmI/c..m]") aftect
e cccheal S preaaaeed, S0 e ) o
g T 5 i 3 L

[T i
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Exan:ine
onl
Using the same microscope, the student examined a slide of a section through the ovary of a Y
cat as shown in Image 6.2.
Image 6.2
(b) (i) Structure X is a mature Graafian follicle with a diameter of 97 epu at the point
indicated by the line on the image. Using your calibration of the microscope at this
magnification (from (a)(i)), calculate the actual diameter of the Graafian follicle.
Express your answer in mm to 1 decimal place. [2]
M = ||’Y\0w\-2)ﬂ,0/. 11—_’?6
a chaed siee 27
Diameter of Graafian follicle = gg ... MM

26
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(i)  Describe the evidence from Image 6.2 that cats produce multiple offspring during
each pregnancy. [1]

RS Here QJ?muttrp(ec//anqan Juliclad present

(iii)  Structure Y is a primary follicle. Describe the stages in oogenesis that occur
during the maturation of a primary follicle into a Graafian follicle. [2]

prnay m.ov..kﬁ..m n). (mtuned bitnn. Q. sy otk unds
VYRIQi). f).z.a.c.(a_cu;i..._..CL..U.Lc.u,n.CLst‘t/‘.6 0Cybe. Cn) hapled and e
Fink pdl L. bo.cly_,,.__.,;,-e,.c.c:nctu.t.y.m.affn: Y. cmfzwdngggm
.,.o_n._.j_;_c.«,..n;c_h‘m Fanke. redely f1a. coadanan.. CAUL Grund e

COlet

(iv) Before the birth of cats and other female mammals, several thousand of structure
Z are formed. These are called primordial follicles and each contains a single
primary oocyte. No further primary oocytes are produced after the birth of a
female mammal.

In male mammals primary spermatocytes are produced on a continual basis
following puberty.

State the type of cell division that produces both primary cocytes and primary
spermatocytes and explain the significance of this process in male mammals. [2]

Mitosid,. .. and. (F. u_”,f,tign.:}i,cu,,_n_h_aJ.,_ p.omsany < prmes icyld
cand diwice by i ko prociuce. the correct haploid

"""""" | L Chicmmeme aumber i
DaLmbes. | .’.’.?..,J.,o.{.[m.af.’c'a.l.(;l..“fbj&?.’.’.?H.MHTI..J..Q.C..degy,c.ac{f.k..ﬂ.m'ium
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(c)

Cats can suffer from a muscle wasting disease similar to muscular dystrophy in humans
and have been used as an animal model for human muscular dystrophy.

To investigate the inheritance of muscular dystrophy in cats, a breeding colony was
established from a single affected male. The 1st generation (F,) was obtained through

breeding the original affected male with two unaffected female cats. The F, females
were then bred back to their father to obtain the F, generation.

Table 6.3 shows the number of normal and affected male and female cats in the F, and
F, generations.

Table 6.3
Number of cats
Phenotype
F, generation F, generation
Female normal 7 8
Female affected 0 5
Male normal 6 7
Male affected 0 5

Based on these results it was concluded that cat muscular dystrophy is inherited as an
X-linked recessive condition.

(i) State what is meant by an X-linked condition. 1]

Examine
only
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(i) There are three possible gametes that can be produced By the male and.female
cats: XP, X9, and Y, where D = unaffected and d = muscular dystrophy. Complete

the genetic diagram below to show how female cats with muscular dystrophy were
produced in the F, generation.

Parental phenotype ..@Jkecird made ... x waoaftecred fomeale
Parental genotype Xd \/ x XD Xd
Gametes )(dY oL e ¥ X"x“
)‘\h\ x‘?»\ HM’ X d j \/
Ra: xP | xPxd / Xy

xd Xd)(d Kd\/

L

Genotype of female cat with muscular dystrophy Xd)(d

(d) One form of muscular dystrophy in humans is called Duchenne muscular dystrophy
(DMD). It is also inherited as a recessive, sex-linked condition. The inheritance of DMD
in one family is shown in Image 6.4.

Image 6.4
Key:
Q unaffected female

1,5 2
7
. affected female

| [:‘ unaffected male
3 4 5 5 7 . affected male

fjgﬁg carrier female
~, female — unknown
Bé . . A9 * genetic status

Suggest why individuals such as 3 and 8 may want genetic counselling before having
children. [2]

Becowse. rhujmuﬁ hare. ..a..chan.gz...oa....bwdy..amc,hc.d,.af. ..........
LMy mg aML{memD/_s,o Fewadel ‘b‘&....,z.ai‘u_.d onla. thesr..

_ € tanielin . M‘Mﬁ;
c’ﬁlpm 0 d O QENRNC CEAT. Luzl..coxufrm Hix.and. cle oo el
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6. Using a x4 objective lens, a student calibrated her microscope using the eyepiece graticule
and stage micrometer shown in Image 6.1.

Image 6.1

stage micrometer
(100 x 0.01 mm divisions)

o 0 30 40 5 80 T0 80 90 100
[vestsacprndons|ontherdyue omferipoe{oeafsashontons] anparcmaepuscan|

| | | | |
40 50 60 70 80

eyepiece ||
graticule '

M
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@

INEALNIA

) Calculate the size of one eyepiece unit (epu) at this magnification. Give your
answer to the nearest micrometre. [2]
[1stage micrometer division = 0.01 mm)]

| 1 5 T 0
= |- - - 3@
2% L |
O
— 2%0C0
6 0l '"
1 epu using a x4 objective lens = 35 e UM

(i)  Explain why the microscope would need to be recalibrated before calculating

actual size when using an objective lens of a different magnification. [1]

Becowse (& oulk .U/\unﬂe,.m,..magm'\rcahdn
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Examine
Using the same microscope, the student examined a slide of a section through the ovary of a A

cat as shown in Image 6.2.

Image 6.2

(b) (i) Structure X is a mature Graafian follicle with a diameter of 97 epu at the point
indicated by the line on the image. Using your calibration of the microscope at this
magnification (from (a)(i)), calculate the actual diameter of the Graafian follicle.

Express your answer in mm to 1 decimal place. [2]
Image = 3 im i &
AxM
Suo00
3L 4aan
Diameter of Graafian follicle = o-q‘v .............. mm
26 © WIEC CBAC L1, (A400U20-7)





27

(i) Describe the evidence from Image 6.2 that cats produce multiple offspring during
each pregnancy. (1]

A one & Qromuon s o\\\C.\e. M@QM(S\«N

am .......... 3...seondduy. 0o obas Thug elun. be aem\\sed
\4 SpM ho produc [hole © 5‘))’”’!38

Structure Y is a primary follicle. Describe the stédes’'in oogenesis that occur
during the maturation of a primary follicle into a Graafian follicle. [2]

_____________ ?Hmarj jollicle & un&usoes_.,_‘.mms\s
0. ONow ol Stmovadech...... .b% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
601\\0.16 Shmu\cmmg hoemone.

(iv) Before the birth of cats and other female mammais, several thousand of structure
Z are formed. These are called primordial follicles and each contains a single
primary oocyte. No further primary oocytes are produced after the birth of a
female mammal.

In male mammals primary spermatocytes are produced on a continual basis
following puberty.

State the type of cell division that produces both primary oocytes and primary
spermatocytes and explain the significance of this process in male mammals. (2]

] . : : Mdmwe pvodumd?
W\A‘WSIS avom gemuna,{ QMLS ........ Tor oncla.
U »;\.reé,d«

MOMOONS 1. ANWS . ha . produote (4 0 Mordels " Roupe
Qund pravenys nuotalions

AL
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(c) Cats can suffer from a muscle wasting disease similar to muscular dystrophy in humans
and have been used as an animal model for human muscular dystrophy.

To investigate the inheritance of muscular dystrophy in cats, a breeding colony was
established from a single affected male. The 1st generation (F,) was obtained through

breeding the original affected male with two unaffected female cats. The F, females
were then bred back to their father to obtain the F, generation.

Table 6.3 shows the number of normal and affected male and female cats in the F, and
F, generations.

Table 6.3

Number of cats

Phenotype g 2
F, generation F, generation

Female normal 7 8

Female affected

0 5
Male normal ‘ 6 7
Male affected \ 0 5

Based on these results it was concluded that cat muscular dystrophy is inherited as an
X-linked recessive condition.

(i) State what is meant by an X-linked condition. 1
jens. =t fhad todis gec. Jha condinn
s on. du X chromosome

Examin

only
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(i) There are three possible gametes that can be produced by the male and female
cats: XP, X9, and Y, where D = unaffected and d = muscular dystrophy. Complete
the genetic diagram below to show how female cats with muscular dystrophy were
produced in the F, generation. 4

Parental phenotype ()Bfmkl/l’l n})fd&d Mule . Q&) ecded
Parental genotype . X X x

Gametes X G X ; \1

)

Genotype of female cat with muscular dystrophy . W 2

(d) One form of muscular dystrophy in humans is called Duchenne muscular dystrophy
(DMD). It is also inherited as a recessive, sex-linked condition. The inheritance of DMD
in one family is shown in Image 6.4.
Image 6.4

Key:

O unaffected female

@F

&

. affected female

D unaffected male
3 4 5 6 7
(7 affected male
é) i [
carrier female
8 9 10 femalg — unknown
. genetic status

Suggest why individuals such as 3 and 8 may want genetic counselling before having
children. (2]

There 15 a. very high chance. that the ehild

Would have DD, // 10 w% /; S o & wem /emaa
eMﬁB(S ..... P J
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

@ | O

1 epu = 28um (2 marks)

Award 1 mark:

27.77127.78

1 epu = 100smd /36 epu x 0.01mm

Accept any correct matches between epus and smds

(ii)

Eyepiece graticule is a fixed scale but values of 1 epu differ at
different magnification /

number of smd per epu will change (at different magnifications) /
stage micrometer appears to have different sizes at different
magnifications (but value of 1 smd is fixed) (1) OWTTE

(b) | ()

2.7mm (2 marks)

Award 1 mark for:

2.716mm (1)

2716/ 1000 or 97epu x 28um (1)

NOTE: if answer is wrong and cannot award 1 mark incorrect
rounding, scroll up to check their answer to (a) (i) and allow ecf for
correct answer — 2 marks to 1 dp, 1 mark to >1dp or sight of
correct working

(ii)

{Three / several} Graafian follicles visible (1)

(iii)

Primary oocyte undergoes meiosis | (1)
To produce a secondary oocyte (and the first polar body) (1)

(iv)

Mitosis (1)
Large numbers of sperm + increase chance of fertilisation (1)

© WJEC CBAC Ltd.

12






Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(© | (Carried on) X-chromosome (1) 1 1
(i) Parent phenotypes (either order but phenotype and gametes must
then match):
Carrier / unaffected / normal + female and affected + male (1)
Parent genotypes: (1)
XPXd Xdy
4 4
Gametes: (1)
XP, Xd Xd, Y
Correct female cat genotype
Xdxd (1)
(d) Any two (x1) from
Find out if they are carriers / {they/ both} may be carriers (1)
May want to know risk of having {sons with DMD/ a daughter who
is a carrier}/ their sons may inherit DMD/ (1) 2 2
Know whether to screen the embryo if they get pregnant (1)
AVP
Question 6 total 4 11 2 17 4 5

© WJEC CBAC Ltd.

13











24

6. Using a x4 objective lens, a student calibrated her microscope using the eyepiece graticule
and stage micrometer shown in Image 6.1.

Image 6.1

stage micrometer
(100 x 0.01mm divisions)

C 10 20 30 & 50 & P N
b1 toelrnehs 1 aont1nahet chand Lot ot

|1WI¥ i Bl okl i b M el

24
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(@ (i) Calculate the size of one eyepiece unit (epu) at this magnification. Give your
answer to the nearest micrometre. [2]
[1stage micrometer division = 0.01 mm]

2
5/4/’“ Z Amm
5| 17u ~ (900 um
. w000 427
!?fk : ’7"{‘ >
1 epu using a x4 objective lens = .. ¢€ & pm

(i)  Explain why the microscope would need to be recalibrated before calculating
actual size when using an objective lens of a different magnification. [1]
"ML

ﬂzamo/ .. %z&

/

L
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Sticky Note

2/2
The candidate has correctly calculated the actual size of 1epu at this magnification.
In their working out the candidate has initially calculated that 100smd = 1mm = 1000micrometres. In calculating the actual size the answer has been rounded correctly to the nearest micrometre.



Sticky Note

1/1
The candidate has recognised that the actual size of 1 epu changes when using lenses of a different magnification, hence the need to recalibrate.





26 |

T Examines
| only
Using the same microscope, the student examined a slide of a section through the ovary of a
cat as shown in Image 6.2.
Image 6.2
6bi: 2
(b) (i) Structure X is a mature Graafian follicle with a diameter of 97 epu at the point
indicated by the line on the image. Using your calibration of the microscope at this
magnification (from (a)(i)), calculate the actual diametet of the Graafian follicle.
Express your answer in mm to 1 decimal place. [2
43 X 1 - 1H 4 2
1304 = ooy LHE mw
[
Diameter of Graafian follicle = Q?’ mm

26
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Sticky Note

2/2
The candidate has used the information provided on the length of the line as 97epu; has used their calibration from a i and correctly calculated the actual diameter of the Graafian follicle to 1 dp as instructed.
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each pregnancy. (1

(iii)  Structure Y is a primary follicle. Describe the stages in oogenesis that occur
during the maturation of a primary follicle into a Graafian follicle. [2]

/nkwf # 10 /h./ peer i) I bt M //7144# ............

j//M f#baﬁnéﬂ W Ay I K .

1 . /V/m ﬁh/] ....... Y st
.z;wmuuf ______ ﬁf;u//ﬂ:ﬂv// ‘”’6’ 9(/

(iv) Before the birth of cats and other female mammals, several thousand of structure
Z are formed. These are called primordial follicles and each contains a single
primary oocyte. No further primary oocytes are produced after the birth of a
female mammal.

In male mammals primary spermatocytes are produced on a continual basis
following puberty.

State the type of cell division that produces both primary oocytes and primary
spermatocytes and explain the significance of this process in male mammals. [2]

WW

27
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T IExaminer

(i)  Describe the evidence from Image 6.2 that cats produce multiple offspring during |

only

6bii: 1
6biii: 2



Sticky Note

1/1
The candidate has understood that multiple Graafian follicles present at the same time could result in multiple offspring.



Sticky Note

2/2
The candidate has described correctly that the primary oocyte undergoes meiosis I to produce a secondary oocyte and 1st polar body.



Sticky Note

1/2
The candidate has correctly identified mitosis as the process which produces primary oocytes and spermatocytes but has not explained that large numbers of spermatozoa can be produced which increases the chance of fertilisation.
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(c) Cats can suffer from a muscle wasting disease similar to musgular dystrophy in humans
and have been used as an animal model for human muswla?"%y’sﬂ'ophy.

To investigate the inheritance of muscular dystrophy in cats, @ breeding colony was
established from a single affected male. The 1st generation (F,) was obtained through

breeding the original affected male with two unaffected female cats. The F, females
were then bred back to their father to obtain the F, generation.

Table 6.3 shows the number of normal and affected male and female cats in the F, and
F, generations.

Table 6.3
Number of cats
Phenotype > -
F, generation F, generation
Female normal 7 8
Female affected 0 5
Male normal 6 7
Male affected 0 5

Based on these results it was concluded that cat muscular dystrophy is inherited as an
X-linked recessive condition.

(i) State what is meant by an X-linked condition. g

T po. M/m ..... WWW%M 7 A

Examine
only

L
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6c¢ci: 1



Sticky Note

1/1
Correct answer.
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Examiner

(i)  There are three possible gametes that can be produced by the male and female -

cats: XP, X". and Y, where D = unaffected and d = muscular dystrophy. Complete
the genetic diagram below to show how femalelcats with muscular dystrophy were
produced in the F, generation. [4]

Parental phenotype ... WJMWW/ x /amé /w'nv/ )

o
Parental genotype X Y - X '(p

Gametes ... X“d.., B A il O

L Kk

R
Genotype of female cat with muscular dystrophy oo

(d) One form of muscular dystrophy in humans is called Duchenne muscular dystrophy 6cii: 4
(DMD). It is also inherited as a recessive, sex-linked condition. The inheritance of DMD 6d: 2
in one family is shown in Image 6.4.
Image 6.4

Key:

O unaffected female

0 affected female

I D unaffected male
5 6 7 n affected male

@ carrier female
female — unknown
Bé 9 . 10& @ genetic status

Suggest why individuals such as 3 and 8 may want genetic counselling before having
children. (2]

i ﬁ‘.’%f ..... ket M retmrs. sl it cuncs
LAWA,MA ...... W/Ww &W/ o Bl 17 |

I
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Sticky Note

4/4
The candidate has correctly stated the phenotype including both the  parental status regarding MD and whether the parent is male or female. Genotypes, gametes and genotype of the female cat with MD are correct.



Sticky Note

2/2
Has given a logical suggestion that individuals 3 and 8 could be carriers and that they may have concerns over having male children with MD.



Sticky Note

Total 16/17
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and stage micrometer shown in Image 6.1.

Image 6.1

Using a x4 objective lens, a student calibrated her microscope using the eyepiece graticule

stage micrometer
(100 x 0.01 mm divisions)

C W 20 ¥ &

! w 0 W 9 100
[ TR TR R TR T R TR T T IR T TR

W
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(@ (i) Calculate the size of one eyepiece unit (epu) at this magnification. Give your
answer to the nearest micrometre. [2]
[1 stage micrometer division = 0.01 mm]

2 GCFj | COSM U

I 23 %

2
1 epu using a x4 objective lens = 2:@ ik T

(ii) Explain why the microscope would need to be recalibrated before calculating
actual size when using an objective lens of a different magnification. [1]

As Hw mayg n.m‘_cCLn.?cf.xz,...L.h.an.gmI/c..m]") aftect
e cccheal S preaaaeed, S0 e ) o
g T 5 i 3 L

[T i
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Examiner
only

6ai: 2
6aii: 0



Sticky Note

2/2
The candidate has correctly calculated the size of 1epu but the working out is not clear. While there is no penalty for how a candidate arrives at an answer it would be better to follow the pattern below:

x epu = y smd
1 epu = y smd / x epu = z
1 epu = z x actual length of 1 smd
convert answer to unit and dp required
eg., 
36 epu = 100 smd
1 epu = 100 / 36 = 2.777777 smd
1 epu = 2.7777777 x 0.01mm = 0.027777
1 epu = 0.027777mm x 1000 = 27.7777 
1 epu = 28 micrometers




Sticky Note

0/1
The candidate has not explained that the size of 1 smd is fixed but that the size of 1epu changes at different magnifications.
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Exan:ine
onl
Using the same microscope, the student examined a slide of a section through the ovary of a Y
cat as shown in Image 6.2.
Image 6.2
6bi: 0
(b) (i) Structure X is a mature Graafian follicle with a diameter of 97 epu at the point
indicated by the line on the image. Using your calibration of the microscope at this
magnification (from (a)(i)), calculate the actual diameter of the Graafian follicle.
Express your answer in mm to 1 decimal place. [2]
M = ||’Y\0w\-2)ﬂ,0/. 11—_’?6
a chaed siee 27
Diameter of Graafian follicle = gg ... MM

26
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Sticky Note

0/2
The candidate has identified that the line is 97epu long but has not used their answer to a i.

The calculation should have been:

97 x 28 = 2716 / 1000 = 2.716mm 
= 2.7mm
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(i)  Describe the evidence from Image 6.2 that cats produce multiple offspring during
each pregnancy. 1 [1]

RS Here QJ?mLtlp(ec//anqan Julicad present .
hich cavy release. ‘r‘cccnd..c,;ry.uo.c,yhx‘, .............................

(iii)  Structure Y is a primary follicle. Describe the stages in oogenesis that occur
during the matixration of a primary follicle into a Graafian follicle. [2]

prneay @y ke () (ontuned mlm.n;.a oy fatick , undiy
L) ,;‘z.o.cmg..__..a.u.mu,n.ctc's.ry‘.« c_Cybc. n) .rh,q_/?l,czzd..Cmd e
Fink pdl L. bO.CLy...-...J.-Q.C.L:ncwl.yu,G‘o..(,47(Et Y. Cmfzwedp'vlz&'gm
.,.a,..,j.;.a.;;c_h‘an Jnaele. mudgjwmmﬁav ..... CeUl arrand Frieet

COC:’lt

(iv) Before the birth of cats and other female mammals, several thousand of structure
Z are formed. These are called primordial follicles and each contains a single
primary oocyte. No further primary oocytes are produced after the birth of a
female mammal.

In male mammals primary spermatocytes are produced on a continual basis
following puberty.

State the type of cell division that produces both primary oocytes and primary
spermatocytes and explain the significance of this process in male mammals. [2]

Mitosid,. .. and. (F. u_.‘.1,(9n.:}icun_k._ai,_ p__m‘wy‘_e prame eyl
cand diwice by i ko prociuce. the correct haploid

"""""" ‘ . il - Chicmmime Uimber 13
Nambes . | n..,J.fzum.amz.q..“.tbj,.gmmmm..J..c,..c.omdgy,a.ac.ff.k..(.\!zsx.tm,

Examiner
only
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6bii: 1
6biii: 2
6biv: 1



Sticky Note

1/1
The candidate has recognised the presence of multiple Graafian follicles.



Sticky Note

2/2
The candidate has stated that the primary oocyte undergoes meiosis I producing a secondary oocyte and the 1st polar body.



Sticky Note

1/2
The candidate has stated that mitosis produces primary oocytes and spermatocytes but has not explained that large numbers of spermatozoa increase the chance of fertilisation.
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(c)

Cats can suffer from a muscle wasting disease similar to muscular dystrophy in humans
and have been used as an animal model for human muscular dystrophy.

To investigate the inheritance of muscular dystrophy in cats, a breeding colony was
established from a single affected male. The 1st generation (F,) was obtained through

breeding the original affected male with two unaffected female cats. The F, females
were then bred back to their father to obtain the F, generation.

Table 6.3 shows the number of normal and affected male and female cats in the F, and
F, generations.

Table 6.3
Number of cats
Phenotype
F, generation F, generation
Female normal 7 8
Female affected 0 5
Male normal 6 7
Male affected 0 5

Based on these results it was concluded that cat muscular dystrophy is inherited as an
X-linked recessive condition.

(i) State what is meant by an X-linked condition. 1]

Examine
only

28
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6c¢ci: 1



Sticky Note

1/1
Correct answer
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- Examiner
(i) There are three possible gametes that can be produced by the male and.female o
cats: XP, ?(". and Y, where D = unaffected and d = muscular dystrophy. Complete
the genetic diagram below to show how female cats with muscular dystrophy wer
produced in the F, generation. Afi
Parental phenotype ..@Jkecird made ... x waoaftecred bemale
Parental genotype Xd \/ - XD X d
0 1
Gametes )(d ) Xx“
! [ el d j
),\J %1 . (j X \/
ha. x P Xoxd/X’Y
' ol d d
X XKE KY
. qd . d
Genotype of female cat with muscular dystrophy e e
(d) One form of muscular dystrophy in humans is called Duchenne muscular dystrophy 6eii: 4
(DMD). Itis also inherited as a recessive, sex-linked condition. The inheritance of DMD 6d: 1
in one family is shown in Image 6.4.
Image 6.4
Key:

Q unaffected female

1,5
7,
. affected female

| [:l unaffected male
3é . i ” : f;} ! - affected male |
.ﬁj«; carrier female
~, female — unknown
Bé a . 0 i @ genetic status
Suggest why individuals such as 3 and 8 may want genetic counselling before having
children. [2]

Becuue. Hrwjmuj hare. ..a..chan.ge...o}...b.wdy..amcb,cd_ax ..........
.Q&kmj«mj).44‘ak&¢l_z,.{<w.uom.0.,‘..5,..0_ el be..pouzred. onla. ttaes..

A

&

tunielin , he pnCitli; |
SBipmt. o genene ces o congrm. thit.and decoroicd |
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Sticky Note

4/4
Correct genetic cross



Sticky Note

1/2
Has identified that 3 and 8 could be carriers but has not stated that male offspring could have MD or that female offspring could be carriers.



Sticky Note

Total 12/17 marks
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6. Using a x4 objective lens, a student calibrated her microscope using the eyepiece graticule
and stage micrometer shown in Image 6.1.

Image 6.1

stage micrometer
(100 x 0.01 mm divisions)

o 0 30 40 5 80 T0 80 90 100
[vestsacprndons|ontherdyue omferipoe{oeafsashontons] anparcmaepuscan|

| | | | |
40 50 60 70 80

eyepiece ||
graticule '

M
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@

INEALNIA

) Calculate the size of one eyepiece unit (epu) at this magnification. Give your
answer to the nearest micrometre. [2]
[1stage micrometer division = 0.01 mm)]

| 1 5 T 0
= |- - - 3@
2% L |
O
— 2%0C0
6 0l '"
1 epu using a x4 objective lens = 35 e UM

(i)  Explain why the microscope would need to be recalibrated before calculating

actual size when using an objective lens of a different magnification. [1]

Becowse (& oulk .U/\unﬂe,.m,..magm'\rcahdn

© WJEC CBAC Lid {A4D0UZ0-1) Turn over.

Examiner
only

6ai: 0
6aii: 1



Sticky Note

0/2
To calibrate the microscope at this magnification candidates should follow this method:

x epu = y smd
1 epu = y smd / x epu = z
1 epu = z x actual length of 1 smd
convert answer to unit and dp required
eg., 
36 epu = 100 smd
1 epu = 100 / 36 = 2.777777 smd
1 epu = 2.7777777 x 0.01mm = 0.027777
1 epu = 0.027777mm x 1000 = 27.7777 
1 epu = 28 micrometers



Sticky Note

1/1
The candidate understands that the actual size of 1epu changes at different magnifications.
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Examine
Using the same microscope, the student examined a slide of a section through the ovary of a A

cat as shown in Image 6.2.

Image 6.2

6bi: 0

(b) (i) Structure X is a mature Graafian follicle with a diameter of 97 epu at the point
indicated by the line on the image. Using your calibration of the microscope at this
magnification (from (a)(i)), calculate the actual diameter of the Graafian follicle.

Express your answer in mm to 1 decimal place. [2]
Image = 3 im i &
AxM
Suo00
3L 4aan
Diameter of Graafian follicle = o-q‘v .............. mm
26 © WIEC CBAC L1, (A400U20-7)



Sticky Note

0/2
The candidate has not used the information given, ie., that the line is 97epu in length. 

The candidate would have gained marks by calculating 
97 x 36micrometers (ecf from a i) = 3492
and converting the answer to mm and 1 dp ie., 3.5mm
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(i) Describe the evidence from Image 6.2 that cats produce multiple offspring during
each pregnancy. (1]

A ane & Qrosuon s o\\\C.\e. M@QM(S\«N

am .......... 3...seondduy. 0o obas Thug elun. be aem\\sed
\4 SpM ho produc [hole © 5‘))’”’!38

Structure Y is a primary follicle. Describe the stédes’'in oogenesis that occur
during the maturation of a primary follicle into a Graafian follicle. [2]

_____________ ?Hmarj jollicle & un&usoes_.,_‘.mms\s
0. ONow ol Stmovadech...... .b% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
601\\0.16 Shmu\cmmg hoemone.

(iv) Before the birth of cats and other female mammais, several thousand of structure
Z are formed. These are called primordial follicles and each contains a single
primary oocyte. No further primary oocytes are produced after the birth of a
female mammal.

In male mammals primary spermatocytes are produced on a continual basis
following puberty.

State the type of cell division that produces both primary oocytes and primary
spermatocytes and explain the significance of this process in male mammals. (2]

...... BN A Q0 PrefessPRE R M{jmxe PYOdqu
UW\A]*USIS avom gemuna,{ LS. Yor onala.
»;\.reéd«

MOMOONS 1. ANWS . ha . produote (4 0 Mordels " Roupe
Qund pravenys nuotalions

AL
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Examiner
only

6bii: 1
6biii: 0
6biv: 1



Sticky Note

1/1
The candidate has recognised that there are multiple Graafian follicles present.



Sticky Note

0/2
The candidate has not understood that the primary oocyte takes part in oogenesis not the follicle and has confused mitosis and meiosis.



Sticky Note

1/2
The candidate knows that primary oocytes and spermatocytes are formed by mitosis but has not stated that in males this increases the chance of fertilisation.
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(c) Cats can suffer from a muscle wasting disease similar to muscular dystrophy in humans
and have been used as an animal model for human muscular dystrophy.

To investigate the inheritance of muscular dystrophy in cats, a breeding colony was
established from a single affected male. The 1st generation (F,) was obtained through

breeding the original affected male with two unaffected female cats. The F, females
were then bred back to their father to obtain the F, generation.

Table 6.3 shows the number of normal and affected male and female cats in the F, and
F, generations.

Table 6.3

Number of cats

Phenotype g 2
F, generation F, generation

Female normal 7 8

Female affected

0 5
Male normal ‘ 6 7
Male affected \ 0 5

Based on these results it was concluded that cat muscular dystrophy is inherited as an
X-linked recessive condition.

(i) State what is meant by an X-linked condition. 1
s ﬁ—mmwmm%wm ewondihon
s on. du X chromosome

Examin

only
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6c¢ci: 1



Sticky Note

1/1
Correct answer
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Examiner
(i) There are three possible gametes that can be produced by the male and female -
cats: XP, X9, and Y, where D = unaffected and d = muscular dystrophy. Complete
the genetic diagram below to show how female cats with muscular dystrophy were
produced in the F, generation. 4
Parental phenotype ()Bfmkl/n ﬂ) J eaked x . .Mu le . Q&) 2 dld
Parental genotype . X X R
Gametes X RS R X ; \1 i .1
3\ )
d vd
k™ 1
Genotype of female cat with muscular dystrophy . W 2
(d) One form of muscular dystrophy in humans is called Duchenne muscular dystrophy 6¢ii: 3
(DMD). It is also inherited as a recessive, sex-linked condition. The inheritance of DMD q-
in one family is shown in Image 6.4. 6d: 2
Image 6.4
Key:
unaffected female
» 2 O
7
. affected female
D unaffected male
36}) S i 9 6 ¢ - affected male
carrier female
8 9 10 female — unknown
. genetic status
Suggest why individuals such as 3 and 8 may want genetic counselling before having
children. (2]
There 3. a. very tugh chance. that the ehild. .

Would have DD, // 10 w% /; S o & wem /emaéz

Carrers. .. ng

s
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Sticky Note

3/4
The candidate has given correct phenotypes including both MD status and male or female.
Correct possible phenotypes have been given as well as the genotype of a female cat with MD. However, both XD gametes need to be stated not just one.



Sticky Note

2/2
The candidate has understood that 3 and 8 could be carriers and that their male children could inherit MD.



Sticky Note

Total 9 marks
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6. Using a x4 objective lens, a student calibrated her microscope using the eyepiece graticule
and stage micrometer shown in Image 6.1.

Image 6.1

stage micrometer
(100 x 0.01 mm divisions)

1 20 30 40 S5 7 80 90 100

0 10 0 60 70
e e g

o

20 30 40 50 60 70 80 90 100
eyepiece
graticule

24
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Examiner

(@ (i) Calculate the size of one eyepiece unit (epu) at this magnification. Give your ony

answer to the nearest micrometre. [2]
[1 stage micrometer division = 0.01 mm]

1 epu using a x4 objective lens = ... pm

(i) Explain why the microscope would need to be recalibrated before calculating
actual size when using an objective lens of a different magnification. [1]

25
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Examiner
[
Using the same microscope, the student examined a slide of a section through the ovary of a o

cat as shown in Image 6.2.

Image 6.2

(b) (i) Structure X is a mature Graafian follicle with a diameter of 97 epu at the point
indicated by the line on the image. Using your calibration of the microscope at this
magnification (from (a)(i)), calculate the actual diameter of the Graafian follicle.
Express your answer in mm to 1 decimal place. [2]

Diameter of Graafian follicle = ....

26
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(ii)

Describe the evidence from Image 6.2 that cats produce multiple offspring during
each pregnancy. 1]

Structure Y is a primary follicle. Describe the stages in oogenesis that occur
during the maturation of a primary follicle into a Graafian follicle. 2]

Before the birth of cats and other female mammals, several thousand of structure
Z are formed. These are called primordial follicles and each contains a single
primary oocyte. No further primary oocytes are produced after the birth of a
female mammal.

In male mammals primary spermatocytes are produced on a continual basis
following puberty.

State the type of cell division that produces both primary oocytes and primary
spermatocytes and explain the significance of this process in male mammals. [2]

Examiner
only
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Examiner
. . _ . only
(c) Cats can suffer from a muscle wasting disease similar to muscular dystrophy in humans

and have been used as an animal model for human muscular dystrophy.

To investigate the inheritance of muscular dystrophy in cats, a breeding colony was
established from a single affected male. The 1st generation (F,) was obtained through

breeding the original affected male with two unaffected female cats. The F, females
were then bred back to their father to obtain the F, generation.

Table 6.3 shows the number of normal and affected male and female cats in the F, and
F, generations.

Table 6.3
Number of cats
Phenotype : :
F, generation F, generation
Female normal 7 8
Female affected 0 5
Male normal 6 7
Male affected 0 5

Based on these results it was concluded that cat muscular dystrophy is inherited as an
X-linked recessive condition.

(i) State what is meant by an X-linked condition. 1]

28
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(ii)

in one

There are three possible gametes that can be produced by the male and female
cats: XP, X9, and Y, where D = unaffected and d = muscular dystrophy. Complete
the genetic diagram below to show how female cats with muscular dystrophy were

produced in the F, generation. [4]
Parental phenotype ... X e
Parental genotype .. X e
Gametes x

Genotype of female cat with muscular dystrophy

(d) One form of muscular dystrophy in humans is called Duchenne muscular dystrophy
(DMD). It is also inherited as a recessive, sex-linked condition. The inheritance of DMD

family is shown in Image 6.4.

Image 6.4

Key:
O unaffected female

1@ 2
O affected female

3é4

Sugge
childre

unaffected male
5 6@ 7 affected male

@ carrier female
8 9 10 femalga — unknown
genetic status

st why individuals such as 3 and 8 may want genetic counselling before having
n. [2]

Examiner
only
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7. The dandelion (Taraxacum officinale) is a common plant in the UK. It is classified as aweed
as it can spread easily and quickly and is very difficult to eradicate.

The passage below describes the réproductive strategies of the dandelion.

1 The flowers are bright yellow and open fully during the day and close at night. They
bm contain both male and female reproductive organs. In each flowerhead, the stigmas
r _ mature before the anthers and degenerate before the anthers begin to produce pollen.
However, in spring and autumn when insect numbers are low. the anthers mature
5 earlier, the filaments grow longer and push the anthers against the stigma.

Each dandelion flowerhead produces between 125 and 300 seeds and this can happen
from March to November. Once formed, the lightweight seeds are attached to white
fibres and are easily detached by the wind. They can be carried for long distances
before landing.

10 If conditions are suitable, the seeds germinate and quickly grow a taproot that
penetrates deep into the soil. Dandelions can regrow the whale plant from the taproot;
as little as 2mm? of taproot tissue is needed to form a new plant.

Using your knowledge of plant reproduction and the information from the passage above,
identify the types of pollination found in dandelions and explain the advantages of each.
Describe and explain how the flowers are adapted for each type of pollination. ldentify and
explain the other reproductive strategies that make dandelions suck effective weeds. [9 QER]

Examine|
only
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7. The dandelion (Taraxacum officinale) is a common plant in the UK. It is classified as a weed
as it ¢an spread easily and quickly and is very difficult to eradicate. =

The passage below describes the reproductive strategies of the dandelion.

1 The flowers are bright yellow and open fully during the day and close at night. They
contain both malé and female reproductive organs. In each flowerhead, thej,_tig@;_
Eor

mat fore the a and degenerate be the anthers begin to produce pollén.
owever, in spring and autumn when _insect numbers are [ow, the anthers maturg ™ ——
5 earlier, the filaments grow longer and push the anthers against the stigma. se;‘s._

——

Each dandelion rhead produces between 125 and 300 seeds and this can happen
from March to'November. Once formed, the lightweighf seeds are attached to white
fibresand are easily detached by the wind. They can be carried for long distances
before landing. NMusind e

10  If conditions are suitable, the seeds germinate and quickly grow a taproot that
penetrates deep into the soil. Dandélions can regrow the wEole plant from the taproot;
as little as 2 mm* of taproot tissue is needed to form a new plant.

(Using your knowledge of plant reproduction and the information from the passage above,
identify the types of pollination found in dandelionsand(explain the advantages of each)
Describe and explain how the flowers areladapted for each type of pollination) Identify &nd
explain the other reproductive strategies that make dandelions such effective weeds. [9 QER]
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7. The dandelion (Taraxacum officinale) is a common plant in the UK. It is classified as a weed N

as it can spread easily and quickly and is very difficult to eradicate.
The passage below describes the reproductive strategies of the dandelion.

1 The flowers are bright yellow and open fully during the day and close at night. They
contain both male and female reproductive organs. In each flowerhead, the stigmas
mature before the anthers and degenerate before the anthers begin to produce pollen.
However, in spring and autumn when insect numbers are low, the anthers mature

5 earlier, the filaments grow longer and push the anthers against the stigma.

Each dandelion flowerhead produces between 125 and 300 seeds and this can happen
from March to November. Once formed, the lightweight seeds are attached to white
fibres and are easily detached by the wind. They can be carried for long distances
before landing.

10  If conditions are suitable, the seeds germinate and quickly grow a taproot that
penetrates deep into the soil. Dandelions can regrow the whole plant from the taproot;
as little as 2mm? of taproot tissue is needed to form a new plant.

Using your knowledge of plant reproduction and the information from the passage above,
identify the types of pollination found in dandelions and explain the advantages of each.
Describe and explain how the flowers are adapted for each type of pollination. Identify and
explain the other reproductive strategies that make dandelions such effective weeds. [9 QER]
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
Pollination types + Advantages
e Insect + cross + self
¢ (Insect) to increase chance of pollination
e (Cross) to increase genetic variation
e (Self) to ensure pollination if no insects available / preserves alleles
Adaptations for pollination types
Types of Adaptations
Pollination
(insect- e {Brightly coloured/ owtte} to attract insects
pollinated) | e Open during day more insects around
(cross- ¢ Stigmas mature before anthers so can’t be self-pollinated at that time
pollinated) | e Anthers mature after stigma so only produce pollen after stigmas have degenerated
(self- e (Low insect levels) anthers mature earlier
pollinated) | e Anthers pushed against stigma {for pollination/ transfer of pollen}

Other reproductive strategies

Regrow from taproot (as well as seeds)

Seeds produced over long period of time / can colonise most of the year
Large numbers of seeds increased chance of survival
Germinate quickly / established quickly from seeds

Wind dispersal + colonise other habitats/ be dispersed over greater distances
{Lightweight / feathery} seeds + carried by the wind/ stay in air for longer

© WJEC CBAC Ltd.
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac

7-9 marks
Indicative content of this level is... detailed description of all three
areas of indicative content
The candidate constructs an articulate, integrated account, which
shows sequential reasoning. The answer fully addresses the
guestion with no irrelevant inclusions or significant omissions. The
candidate uses scientific conventions and vocabulary appropriately
and accurately.
4-6 marks
Indicative content of this level is... description of at least two areas
of indicative content or less detail of three
The candidate constructs an account correctly linking some
relevant points, such as those in the indicative content, showing
some reasoning. The answer addresses the question with some
omissions. The candidate usually uses scientific conventions and
vocabulary appropriately and accurately
1-3 marks
Indicative content of this level is... description of at least one area
of indicative content
The candidate makes some relevant points, such as those in the
indicative content, showing limited reasoning. The answer
addresses the question with significant omissions. The candidate
has limited use of scientific conventions and vocabulary.
Question 7 total 0 7 2 9 0 0
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The dandelion (Taraxacum officinale) is a common plant in the UK. It is classified as aweed
as it can spread easily and quickly and is very difficult to eradicate.

The passage below describes the réproductive strategies of the dandelion.

1 The flowers are bright yellow and open fully during the day and close at night. They
bm contain both male and female reproductive organs. In each flowerhead, the stigmas
r _ mature before the anthers and degenerate before the anthers begin to produce pollen.
However, in spring and autumn when insect numbers are low. the anthers mature
5 earlier, the filaments grow longer and push the anthers against the stigma.

Each dandelion flowerhead produces between 125 and 300 seeds and this can happen
from March to November. Once formed, the lightweight seeds are attached to white
fibres and are easily detached by the wind. They can be carried for long distances
before landing.

10 If conditions are suitable, the seeds germinate and quickly grow a taproot that
penetrates deep into the soil. Dandelions can regrow the whale plant from the taproot;
as little as 2mm? of taproot tissue is needed to form a new plant.

Using your knowledge of plant reproduction and the information from the passage above,
identify the types of pollination found in dandelions and explain the advantages of each.
Describe and explain how the flowers are adapted for each type of pollination. ldentify and
explain the other reproductive strategies that make dandelions suck effective weeds. [9 QER]
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Sticky Note

8/9
An excellent answer which describes and explains in detail the types of pollination and the adaptations of dandelion flowers to these types of pollination. A bit more detail on other reproductive strategies would have given this candidate full marks for this question.
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7. The dandelion (Taraxacum officinale) is a common plant in the UK. It is classified as a weed il
as it ¢an spread easily and quickly and is very difficult to eradicate. =
The passage below describes the reproductive strategies of the dandelion.
1 The flowers are bright yellow and open fully during the day and close at night. They
contain both malé and female reproductive organs. In each flowerhead, the_stigmas
mat fore the a and degenerate before the anthers begin to produce pollén.
owever, in spring and autumn when _insect numbers are low, the anthers matare———
5 earlier, the filaments grow longer and push the anthers against the stigma. se;‘s._
Each dandelion rhead produces between 125 and 300 seeds and this can happen
from March to'November. Once formed, the lightweighf seeds are attached to white
fibresand are easily detached by the wind. They can be carried for long distances
before landing. NMusind
10  If conditions are suitable, the seeds germinate and quickly grow a taproot that
penetrates deep into the soil. Dandélions can regrow the wEole plant from the taproot;
as little as 2 mm* of taproot tissue is needed to form a new plant.
(Using your knowledge of plant reproduction and the information from the passage above,
identify the types of pollination found in dandelionsand(explain the advantages of each)
Describe and explain how the flowers areladapted for each type of pollination) Identify &nd
explain the other reproductive strategies that make dandelions such effective weeds. [9 QER]
* B4
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Sticky Note

3/9
The candidate has correctly identified the types of pollination and has given some advantages and adaptations.
However, the candidate has confused wind pollination and wind dispersal of seeds and as a result has not described any other reproductive strategies of dandelions correctly.
Not enough detail to be awarded more than 3/9 marks.
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7. The dandelion (Taraxacum officinale) is a common plant in the UK. It is classified as a weed N

as it can spread easily and quickly and is very difficult to eradicate.
The passage below describes the reproductive strategies of the dandelion.

1 The flowers are bright yellow and open fully during the day and close at night. They
contain both male and female reproductive organs. In each flowerhead, the stigmas
mature before the anthers and degenerate before the anthers begin to produce pollen.
However, in spring and autumn when insect numbers are low, the anthers mature

5 earlier, the filaments grow longer and push the anthers against the stigma.

Each dandelion flowerhead produces between 125 and 300 seeds and this can happen
from March to November. Once formed, the lightweight seeds are attached to white
fibres and are easily detached by the wind. They can be carried for long distances
before landing.

10  If conditions are suitable, the seeds germinate and quickly grow a taproot that
penetrates deep into the soil. Dandelions can regrow the whole plant from the taproot;
as little as 2mm? of taproot tissue is needed to form a new plant.

Using your knowledge of plant reproduction and the information from the passage above,
identify the types of pollination found in dandelions and explain the advantages of each.
Describe and explain how the flowers are adapted for each type of pollination. Identify and
explain the other reproductive strategies that make dandelions such effective weeds. [9 QER]
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Sticky Note

5/9
The candidate has given fairly good descriptions and explanations of the types of pollination, the advantages of each and the adaptations of dandelion flowers. The candidate has attempted to describe other reproductive strategies but has not provided enough detail and errors have been made.
Enough content described to award 5/9 marks for this answer.
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7. The dandelion (Taraxacum officinale) is a common plant in the UK. It is classified as a weed
as it can spread easily and quickly and is very difficult to eradicate.

The passage below describes the reproductive strategies of the dandelion.

1 The flowers are bright yellow and open fully during the day and close at night. They
contain both male and female reproductive organs. In each flowerhead, the stigmas
mature before the anthers and degenerate before the anthers begin to produce pollen.
However, in spring and autumn when insect numbers are low, the anthers mature

5 earlier, the filaments grow longer and push the anthers against the stigma.

Each dandelion flowerhead produces between 125 and 300 seeds and this can happen
from March to November. Once formed, the lightweight seeds are attached to white
fibres and are easily detached by the wind. They can be carried for long distances
before landing.

10 If conditions are suitable, the seeds germinate and quickly grow a taproot that
penetrates deep into the soil. Dandelions can regrow the whole plant from the taproot;
as little as 2mm? of taproot tissue is needed to form a new plant.

Using your knowledge of plant reproduction and the information from the passage above,
identify the types of pollination found in dandelions and explain the advantages of each.
Describe and explain how the flowers are adapted for each type of pollination. Identify and
explain the other reproductive strategies that make dandelions such effective weeds. [9 QER]
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