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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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2. Legionnaires' disease is a serious lung infection caused by Legionella bacteria.

(a) In 2015 there were 18 confirmed cases of Legionnaires’ disease in Wales. The population
of Wales in 2015 was 3099 100.

Calculate the percentage of the population of Wales that suffered from Legionnaires’
disease in 2015. Express your answer in standard form. [2]
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Answer = 5 8[)‘

(b) Legionellais a Gram negative, bacillus bacterium that can live in domestic water supplies.
If small droplets of contaminated water are inhaled the bacteria can cause pneumonia-
like symptoms.

State what is meant by a Gram negative, bacillus bacterium. [2]

BacﬂlM weams e b actoium hag a i - sh ¢ lih >

'3th bactemum has a{‘lum [ w of holu

Examine
only

[\'\ ....................................

(c) Duringanoutbreak, a sample of contaminated water was studied to find which antibioticwas |

most effective. The three antibiotics were erythromycin, ciprofloxacin and azithromycin. A
range of concentrations of each antibiotic were used.

A microbiologist carried out the investigation as follows:
= Sterile nutrient agar plates were set up containing different concentrations of
erythromycin.
» 0.5cm? of diluted contaminated water was transferred onto each plate.
= The same process was repeated for ciprofloxacin and azithromycin.

The results following incubation are shown in the table.

Concentration of Number of colonies on plate
antibiotic / % erythromycin ciprofloxacin azithromycin
0 86 86 86
10 70 43 0
20 47 22 0
30 32 0
40 24 0
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Examiner

)
(i) The microbiologist had diluted the original sample of contaminated water by a factor|

of 10-3. Use the information given to calculate the number of Legionella bacteria in
1¢cm? of the original contaminated sample. Show your working. [2]

¢L X103 x 2

| 72000
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11exgs

Number of Legionella bacteria in 1cm® = |
(i) Suggest a reason for the following:

I.  When the microbiologist diluted the original sample by a factor of 102 she
could not calculate the number of Legionella bacteria per cm?®.
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Il.  When she diluted the original sample by 10-° a lower number of Legionella
bacteria per cm? was calculated. 1]
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(d) The cost of ciprofloxacin and azithromycin are approximately the same per unit mass.
Use the results of this experiment to suggest and explain which antibiotic would most
likely to be recommended by the Welsh Government to treat this disease. [2]
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2.

Legionnaires' disease is a serious lung infection caused by Legionella bacteria.

(@

(b)

In 2015 there were 18 confirmed cases of Legionnaires’ disease in Wales. The population
of Wales in 2015 was 3099 100.

Calculate the percentage of the populatlon of Wales that suffered from Legionnaires’
disease in 2015. Express your answer in standard form. [2]

Answer = 05i\0q°/ 0

Legioneila is a Gram negative, bacillus bacterium that can live in domestic water supplies.
If small droplets of contaminated water are inhaled the bacteria can cause pneumonia-
like symptoms.

State what is meant by a Gram negative, bacillus bacterium. 2]
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(c)

During an outbreak, a sample of contaminated water was studied to find which antibiotic was
most effective. The three antibiotics were erythromycin, ciprofloxacin and azithromycin. A
range of concentrations of each antibiotic were used.

A microbiologist carried out the investigation as follows:
» Sterile nutrient agar plates were set up containing different concentrations of
erythromycin.
« 0.5cm?® of diluted contaminated water was transferred onto each plate.
= The same process was repeated for ciprofloxacin and azithromycin.

The results following incubation are shown in the table.

Concentration of Number of colonies on plate
antibiotic / % erythromycin ciprofloxacin azithromycin
0 86 86 86
10 70 43 0
20 ' a7 22 0
30 32 0
40 24 0 i
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(i) The microbiologist had diluted the original sample of contaminated water by a factor
of 1073, Use the information given to calculate the number of Legionella bacteria in

1¢cm? of the original contaminated sample. Show your working. [2]
L 2 %
A 1060 X86

A

Number of Legionella bacteria in 1cm® = .. .QOUVU

(i) Suggest a reason for the following:

I.  When the microbiologist diluted the original sample by a factor of 10~2 she
could not calculate the number of Legionella bacteria per cm?. [1]
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Il.  When she diluted the original sample by 10~¢ a lower number of Legionella
bacteria per cm® was calculated. M1
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(d) The cost of ciprofloxacin and azithromycin are approximately the same per unit mass.
Use the results of this experiment to suggest and explain which antibiotic would most
likely to be recommended by the Welsh Government to treat this disease.
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2. Legionnaires' disease is a serious lung infection caused by Legionella bacteria.

(a) In 2015 there wernﬁrmed cases of Legionnaires’ disease in Wales. The population
of Wales in 2015 was 3099 100.

Calculate the percentage of the population of Wales that suffered from Legionnaires'
disease in 2015. Express your answer in standard form. [2]
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(b) Legionellais a Gram negative, bacillus bacterium that can live in domestic water supplies.
If small droplets of contaminated water are inhaled the bacteria can cause pneumonia-
like symptoms.

State what is meant by a Gram negative, bacillus bacterium. [2]
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(c) Duringan outbreak, asample of contaminated water was studied to find which antibiotic was
most effective. The three antibiotics were erythromycin, ciprofloxacin and azithromycin. A
range of concentrations of each antibiotic were used.

A microbiologist carried out the investigation as follows:

= Sterile nutrient agar plates were set up containing different concentrations of

erythromycin.
* [0.5 cm?3 pf diluted contaminated water was transferred onto each plate.
= e same process was repeated for ciprofloxacin and azithromycin.

The results following incubation are shown in the table.

Concentration of Number of colonies on plate
antibiotic / % erythromycin ciprofloxacin azithromycin
0 86 86 86
10 70 43 0
20 47 22 0
30 32 0
40 24 0 B
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(i) The microbiologist had diluted the original sample of contaminated water by a factor
of 10~3. Use the information given to calculate the number of Legionella bacteria in

1cm? of the original contaminated sample. Show your working. [2])
1072 = 1000 anur,
5 05 . N Uhon foerar
wLIOCUReC,

@’“OOO *Q =~ 11000
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Pregean Number of Legionella bacteria in 1cm® = 12200Q0Q. ..

(i) Suggest a reason for the following:

I.  When the microbiologist diluted the original sample by a factor of 102 she
could not calculate the number of Legionella bacteriargchm3; 1]
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Il.  When she diluted the original sample by 108 a lower number of Legionella

bacteria per cm® was calculated. [1]
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(d) The cost of ciprofloxacin and_azithromycin are approximately the same per unit mass.
Use the results of this experiment to suggest and explain which antibiotic would most

likely to be recommended by the Welsh Government to treat this disease. 2]
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Question

Marking details

Marks Available

AO1l

AO2

AQO3

Total

Maths

Prac

(@)

(i)

5.81 x 10™or 5.8 x 10* = 2 marks (accept any d.ps)
If incorrect award 1 mark for

18/3099100 x100

0.00058081

5.80 x 10

(b)

(i)

Gram — have capsule/lipopolysaccharide (1)
Bacillus rod shaped (1)

(©)

()

172000 = 2 marks Accept standard form
If incorrect award 1 mark for

86000x 2

86000 ( no dilution factor)

(ii)

there were too many colonies to count/colonies
{merged/clumping}

The extra dilution gives additional error/may not have mixed
fully/inaccurate representation of whole sample/not valid to
count less than 30 colonies/too few to be statistically significant

(d)

azithromycin ( no mark for name only)

need to use less antibiotic/use of data e.g. Anti A only needs
10% to kill all bacteria. C needs 30% to kill all bacteria(l1)
so cheaper for government/less likely to lead to antibiotic

resistance (1)

Question 2 total
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2. Legionnaires' disease is a serious lung infection caused by Legionella bacteria.

(a) In 2015 there were 18 confirmed cases of Legionnaires’ disease in Wales. The population
of Wales in 2015 was 3099 100.

Calculate the percentage of the population of Wales that suffered from Legionnaires’
disease in 2015. Express your answer in standard form. [2] @
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Answer = 5 8[)‘

(b) Legionellais a Gram negative, bacillus bacterium that can live in domestic water supplies.
If small droplets of contaminated water are inhaled the bacteria can cause pneumonia-
like symptoms.

State what is meant by a Gram negative, bacuius bacterium. [2] @
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(c) Duringanoutbreak, a sample of contaminated water was studied to find which antibioticwas |
most effective. The three antibiotics were erythromycin, ciprofloxacin and azithromycin. A
range of concentrations of each antibiotic were used.

A microbiologist carried out the investigation as follows:

= Sterile nutrient agar plates were set up containing different concentrations of
erythromycin.

» 0.5cm? of diluted contaminated water was transferred onto each plate.

= The same process was repeated for ciprofloxacin and azithromycin.

The results following incubation are shown in the table.

Concentration of Number of colonies on plate
antibiotic / % erythromycin ciprofloxacin azithromycin
0 86 86 86
10 70 43 0
20 47 22 0
30 32 0
40 24 0
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Sticky Note

Full working out shown. 2 marks awarded



Sticky Note

2 marks awarded





(i) The microbiologist had diluted the original sample of contaminated water by a factor
of 10~3, Use the information given to calculate the number of Legionella bacteria in

1¢cm? of the original contaminated sample. Show your working. [2]
PLX10% x L
= | 72000
= [Jvxie® 2

[-72X(10%

Number of Legionella bacteriain 1ecm®= " " 7 "% .
(i) Suggest a reason for the following:

I.  When the microbiologist diluted the original sample by a factor of 102 she

S

could not calculate the number of Legionella bacteria per cm3.
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Il.  When she diluted the original sample by 10-° a lower number of Legionella
bacteria per cm? was calculated. 1]
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(d) The cost of ciprofloxacin and azithromycin are approximately the same per unit mass.
Use the results of this experiment to suggest and explain which antibiotic would most
likely to be recommended by the Welsh Government to treat this disease. [2]
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Sticky Note

Working out shown and answer in standard form, which was not required, but was credit worthy. 2 marks awarded



Sticky Note

Too few colonies not statistically sound is an excellent answer. 1 mark awarded



Sticky Note

Lower concentration needed and so is cheaper. 2 marks awarded



Sticky Note

Correct answer 1 mark










Examiner
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2. Legionnaires' disease is a serious lung infection caused by Legionella bacteria.

(a) In 2015 there were 18 confirmed cases of Legionnaires’ disease in Wales. The population
of Wales in 2015 was 3099 100.

Calculate the percentage of the populatlon of Wales that suffered from Legionnaires’
disease in 2015. Express your answer in standard form. [2] @

Answer = 05i\0q°/ 0

(b) Legioneilais a Gram negative, bacillus bacterium that can live in domestic water supphes
If small droplets of contaminated water are inhaled the bacteria can cause pneumonia-
like symptoms.

State what is meant by a Gram negative, bacillus bacterium. 2] @

....... ﬂé&.m_...}?%l@”a \w»e cwec’df) [yn)bp cacarir 4o

2a: 0
2b: 1

(c) Duringan outbreak, asample of contaminated water was studied to find which antibiotic was
most effective. The three antibiotics were erythromycin, ciprofloxacin and azithromycin. A
range of concentrations of each antibiotic were used.

A microbiologist carried out the investigation as follows:
» Sterile nutrient agar plates were set up containing different concentrations of
erythromycin.
« 0.5cm?® of diluted contaminated water was transferred onto each plate.
= The same process was repeated for ciprofloxacin and azithromycin.

The results following incubation are shown in the table.

Concentration of Number of colonies on plate
antibiotic / % erythromycin ciprofloxacin azithromycin
0 86 86 86
10 70 43 0
20 ' a7 22 0
30 32 0
40 24 0 i
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Sticky Note

The answer is 5.8x10-4. There's a 5 there but no signs of working out so no marks can be given.



Sticky Note

Lypopolysacaride is close enough to lipopolysaccharide to gain the mark. But there is no reason for the bacillus part.





I
(i) The microbiologist had diluted the original sample of contaminated water by a factor R
of 1073, Use the information given to calculate the number of Legionella bacteria in
1 cm? of the original contaminated sample. Show your working. [2] @

‘st o % 100086

1CO
W7
Number of Legionella bacteria in 1cm® = 66000 —

(i) Suggest a reason for the following:

I.  When the microbiologist diluted the original sample by a factor of 10~2 she
could not calculate the number of Legionella bacteria per cm?. [1]

He  baceria . (olonies.. O\NZF]&,W el OF
' close Jogether

Il.  When she diluted the original sample by 10~¢ a lower number of Legionella
bacteria per cm® was calculated. M1
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(d) The cost of ciprofloxacin and azithromycin are approximately the same per unit mass.
Use the results of this experiment to suggest and explain which antibiotic would most
likely to be recommended by the Welsh Government to treat this disease.
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Sticky Note

Forgotten the dilution factor. 1 mark awarded



Sticky Note

Not really enough. We're looking for the an inaccurate representation of the whole sample or there are too few colonies to be statistically significant. 0 marks awarded



Sticky Note

Wrong antibiotic., therefore no access to second mark.



Sticky Note

Correct 1 mark awarded










2.

4

Legionnaires' disease is a serious lung infection caused by Legionella bacteria.

(a)

(b)

In 2015 there wernﬁrmed cases of Legionnaires' disease in Wales. The population
of Wales in 2015 was 3099 100.

Calculate the percentage of the population of Wales that suffered from Legionnaires'
disease in 2015. Express your answer in standard form. [2]

8 L
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Legionella is a Gram negative, bacillus bacterium that can live in domestic water supplies.
If small droplets of contaminated water are inhaled the bacteria can cause pneumonia-
like symptoms.

State what is meant by a Gram negative, bacillus bacterium. [2]
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During an outbreak, a sample of contaminated water was studied to find which antibiotic was
most effective. The three antibiotics were erythromycin, ciprofloxacin and azithromycin. A
range of concentrations of each antibiotic were used.

A microbiologist carried out the investigation as follows:

= Sterile nutrient agar plates were set up containing different concentrations of

erythromycin.
* [0.5 cm?3 pf diluted contaminated water was transferred onto each plate.
= e same process was repeated for ciprofloxacin and azithromycin.

The results following incubation are shown in the table.

Concentration of Number of colonies on plate
antibiotic / % erythromycin ciprofloxacin azithromycin
0 86 86 86
10 70 43 0
20 47 22 0
30 32 0
40 24 0 B
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2b: 0



Sticky Note

Unfortunately forgot to multiply by 100 to make it a percentage. 0 marks awarded



Sticky Note

Glycoprotein instead of lipopolysaccharide layer. Even if polysaccharide remained in the answer it wouldn't gain the mark. Didn't explain bacillus term. 0 marks





(i) The microbiologist had diluted the original sample of contaminated water by a factor
of 10~3. Use the information given to calculate the number of Legionella bacteria in
1cm? of the original contaminated sample. Show your working. [2])

1073 < 1000 aiur

0O Srervs 0 focran

LOCLUreC,

@mooorq ~ 119000 2

,n'hCL(5 : ,
Pregean Number of Legionella bacteria in 1cm® = 12200Q0Q. ..

(i) Suggest a reason for the following:

I.  When the microbiologist diluted the original sample by a factor of 102 she
could not calculate the number of Legionella bacteriargchm3; [1]

LInece. wece. 00k 00U CRIOMES.  viseDIe .

Il.  When she diluted the original sample by 108 a lower number of Legionella

bacteria per cm® was calculated. [1]
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(d) The cost of ciprofloxacin and_azithromycin are approximately the same per unit mass.
Use the results of this experiment to suggest and explain which antibiotic would most

likely to be recommended by the Welsh Government to treat this disease. 2]
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2ci: 2
2ciil: 0
2cii2: 0
2d: 2



Sticky Note

Has mixed up the dilution factors. The candidate thinks 10-6 is less dilute than 10-2 so gained no marks for either I or II



Sticky Note

Correct answer 2 marks



Sticky Note

Correct answer = 2 marks










Examiner
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2. Legionnaires’ disease is a serious lung infection caused by Legionella bacteria.

(@ In 2015 there were 18 confirmed cases of Legionnaires’ disease in Wales. The population
of Wales in 2015 was 3099100.

Calculate the percentage of the population of Wales that suffered from Legionnaires’
disease in 2015. Express your answer in standard form. [2]

ANSWET = .o,

(b) Legionellais a Gram negative, bacillus bacterium that can live in domestic water supplies.
If small droplets of contaminated water are inhaled the bacteria can cause pneumonia-
like symptoms.

State what is meant by a Gram negative, bacillus bacterium. 2]

(¢) Duringanoutbreak, asample of contaminated water was studied to find which antibiotic was
most effective. The three antibiotics were erythromycin, ciprofloxacin and azithromycin. A
range of concentrations of each antibiotic were used.

A microbiologist carried out the investigation as follows:
= Sterile nutrient agar plates were set up containing different concentrations of
erythromycin.
= 0.5cm? of diluted contaminated water was transferred onto each plate.
= The same process was repeated for ciprofloxacin and azithromycin.

The results following incubation are shown in the table.

Concentration of Number of colonies on plate
antibiotic / % erythromycin ciprofloxacin azithromycin
0 86 86 86
10 70 43 0
20 47 22 0
30 32 0 0
40 24 0 0
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Examiner
|
(i) The microbiologist had diluted the original sample of contaminated water by a factor o
of 10-3. Use the information given to calculate the number of Legionella bacteria in
1cm?3 of the original contaminated sample. Show your working. 2]
Number of Legionella bacteriain 1cm3 = ...
(i) Suggest a reason for the following:
l.  When the microbiologist diluted the original sample by a factor of 1072 she
could not calculate the number of Legionella bacteria per cm?3. 1]
Il.  When she diluted the original sample by 10~° a lower number of Legionella
bacteria per cm? was calculated. [1] .

(d) The cost of ciprofloxacin and azithromycin are approximately the same per unit mass.
Use the results of this experiment to suggest and explain which antibiotic would most
likely to be recommended by the Welsh Government to treat this disease. [2]

10

05

© WJEC CBAC Ltd. (1400U30-1) Turn over.











(a) Ants of the genus Philidris live inside these pods. The ants store dead insects and rear
their young inside the pods. The ants and dead insects contribute to the nutrients available
to these leaves.

(i) The main source of carbon for these leaves is from the air inside the pod, not the
atmosphere. Describe how carbon inside the pod is made available for use by
these leaves. [4]

wouitl bt— ..... (Cﬁptefva od o lhd\f\ rate Mng, \N’a&
yobwnss of  (0r bald wp willin M peds. The adts .
Hom el Wi\ olse  comtribube. to. 403 build v of @,

(i) Describe how nitrogen is made available for use by these leaves. [3]

(b) In areas of Malaysia large-scale deforestation is taking place.

(i) Explain how this deforestation could increase the concentration of carbon dioxide
in the atmosphere in the area. 2]

(i) Explain how this deforestation could decrease the concentration of carbon dioxide
in the atmosphere in the area. 1]
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(a) Ants of the genus Philidris live inside these pods. The ants store dead insects and rear
their young inside the pods. The ants and dead insects contribute to the nutrients available
to these leaves.

(i) The main source of carbon for these leaves is from the air inside the pod, not the
atmosphere. Describe how carbon inside the pod is made available for use by
these leaves. [4]

fre_podls ce. coing,  respivedicn’ epicdon. ...
vEleRS | Carben . oluosidle o Mas. meons Yheb
Here L cerbon in. She Pl cvdlble do dhe e,
Ae leonen. com dven e dre. coxton oliosick i

prckesyndhesis. so. prachee. o}’l@robomc nekeue

(i) Describe how nitrogen is made available for use by these leaves. [3]

........ Are._ants Sere el e insicke dhe prls
As, dvese. cnsecks. odecompase  Ateir baaress o/

P\'Oé&ﬁltccane.s ...... cucilebe. Probecn con be.....
broLen clotwn wndo omive. coidds . ond . $ren.

(b) In areas of Malaysia large-scale deforestation is taking place.

(i) Explain how this deforestation could increase the concentration of carbon dioxide
in the atmosphere in the area. [2]

e clo. profashesis Which remones. corpon ol
MMQ\',S.OY);/&&@@QQA&S&M b Ihuaces ...
photesynthesis.. Abo. dhe cse o Jessil foel in g

ngcqg;:engt\/ond rbg%@/cé el en hxrbr:;n;?b;dde

m[c‘rc Con wdodne
(ii) EXplain how this deforestation could decrease the concentrat%‘r!'n' of ca
in the atmosphere in the area. [1]
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(a) Ants of the genus Philidris live inside these pods. The ants store dead insects and rear
their young inside the pods. The ants and dead insects contribute to the nutrients available
to these leaves.

(i) The main source of carbon for these leaves is from the air inside the pod, not the
atmosphere. Describe how carbon inside the pod is made available for use by
these leaves. [4]

..................... 3 t?cwqhu\Oimgm’fMPodsf@o\re.
poIng OFq gen

AW Rhgosey  Cosoon Aoxidg | Mok the

X 08

UL RS : {

O\ﬁd ' oo Ao caaPosihan ¢ e daad Nyects k"fpc,se.-ﬂ‘
(M (i) Describe how nitrogen is made available for use by these leaves. AN [3]

Qbsvly  cottn  1ES  YQXS,
(b) In areas of Malaysia large-scale deforestation is taking place.

(i) Explain how this deforestation could increase the concentration of carbon dioxide

in the atmosphere in the area. 2]
Treos (emaeve . (O,  [on fne. . atuagnane. by Prodd untluess.

...................... AR (A twe oreQu g

ot 1 Mol (Qq e odmagnre, \ oddihon f fue caed

\S ok b G dhen. . RGN Mo Codoeny iRed\ g veo

0D Ane. Odwi Puare. 0N (O, . -
(i) Explain how this deforestation could decrease the concentration of carbon dioxide

in the atmosphere in the area. M0 Aokt M\n\ﬂ]
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Question

Marking details

Marks available

AO1

AO2

AQO3

Total

Maths

Prac

@ | (0

1. Carbon in the (molecules of) dead insects/ant faeces (1)

2. Ref to role of decomposers/decomposed by {bacteria/fungi}

1)
3. Carbon dioxide released (1)
4. from respiration (1)

Accept respiration of ants or decomposers for MP3 and MP4

(ii)

Any 3 x (1) from:

{Decomposers/bacteria/fungi} release ammonium ions/NH,4
ammonification/putrefaction (1)

Ammonium/NH," converted to nitrite/NO,™ (1)

Reject ammonia

Nitrite/NO," converted to nitrate/NO3™ (1)

By (both named) nitrifying bacteria/nitrification (1)

If allocate named bacteria to each reaction, must be correct

+

(b) | @)

Any 2 x (1) from:

less CO, used in photosynthesis (1)
More CO; produced in combustion (1)
More decomposition so more CO, (1)

(ii)

Less respiration (by plants/animals/decomposers)

Question 3 total

10
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(a) Ants of the genus Philidris live inside these pods. The ants store dead insects and rear
their young inside the pods. The ants and dead insects contribute to the nutrients available
to these leaves.

(i) The main source of carbon for these leaves is from the air inside the pod, not the
atmosphere. Describe how carbon inside the pod is made available for use by
these leaves. [4]

wou.lot be, ..... @p%eiva «4’ ‘MG"\ “’J"» .-vw"o \“3*-
yobwnss dfCOr bald wp willin M peds. The adts .
Hom el Wi\ olse  comtribube. to. 403 build v of @,

(i) Describe how nitrogen is made available for use by these leaves. [3]

(b) In areas of Malaysia large-scale deforestation is taking place.

(i) Explain how this deforestation could increase the concentration of carbon dioxide
in the atmosphere in the area. 2]

(i) Explain how this deforestation could decrease the concentration of carbon dioxide
in the atmosphere in the area. 1]
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Sticky Note

Decomposition due to bacteria gains a mark. The idea that the bacteria respire and release carbon dioxide is good. The only mark missing is the fact that the carbon is in the molecules of the dead insects and it is those that are used for respiration. 3 marks awarded



Sticky Note

This is a nitrogen cycle question and there is very little about how the nitrogen is made available. 0 marks awarded



Sticky Note

Gains a mark for less carbon dioxide used in photosynthesis. 1 mark awarded



Sticky Note

Answer just about enough for 1 mark
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(a) Ants of the genus Philidris live inside these pods. The ants store dead insects and rear
their young inside the pods. The ants and dead insects contribute to the nutrients available
to these leaves.

(i) The main source of carbon for these leaves is from the air inside the pod, not the
atmosphere. Describe how carbon inside the pod is made available for use by
these leaves. [4]

fre._podls ce. coine, . gpitedicn” epicdon......
relees  corbon oliosidle <o Yy meons Yheb
Here L cerbon in. She Pl cvdlble do dhe e,
Ahe leven. con dren e dre coxlon oliosick i

PYbéC?.Syn&BsL\,%opmobxe ol’lrerobomc ke

(i) Describe how nitrogen is made available for use by these leaves. [3]

Proéw»lmecarm ...... cucilebe. Probedn con ke .
broLen clotwn wndo omive. coidds . ond . $ren.

(b) In areas of Malaysia large-scale deforestation is taking place.

(i) Explain how this deforestation could increase the concentration of carbon dioxide
in the atmosphere in the area. [2]

e clo. profashesis Which remones. corpon ol
gcunmcim&objdx@o%ﬁes&dnn o e ..........
photesnttesis.. Abo e cse g Sessil el inde.
mtézg}»b:engt\/awd bfg'%@/c& el ey b

mi?-c cor udodre .
(ii) EXplain how this deforestation could decrease the concentrat%‘r!'; of carbon dioxide
in the atmosphere in the area. [1]
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Sticky Note

The candidate has the ants carrying out respiration and releasing carbon dioxide for 2 marks. There is no mention of decomposition.



Sticky Note

The candidate knows there is a link between decomposition of proteins and nitrogen but doesn't offer any scientific description. 0 marks awarded



Sticky Note

Two marks for the ideas that less carbon dioxide is used in photosynthesis and combustion of fossil fuels adding carbon dioxide to the atmosphere.



Sticky Note

Incorrect  0 marks awarded










(a) Ants of the genus Philidris live inside these pods. The ants store dead insects and rear
their young inside the pods. The ants and dead insects contribute to the nutrients available
to these leaves.

(i) The main source of carbon for these leaves is from the air inside the pod, not the
atmosphere. Describe how carbon inside the pod is made available for use by

these leaves. 1 [4]

.................................. 45 e e
............................... A U“"“O"\ :

Oyx Yo

L1 M cygen PoIMES by fke  PretcdyAanda
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o CarAPGRAN ¢ A daad 0y

» e de s oK
"Aﬁf‘ (i) Describe how nitrogen is made available for use by these leaves. 'Mpobe'fé]

Qbsvly  cottn  1ES  YQXS,
(b) In areas of Malaysia large-scale deforestation is taking place.

(i) Explain how this deforestation could increase the concentration of carbon dioxide
in the atmosphere in the area. 2]

Treos (emaeve . CO,  fon fna... amqp/webi ..... PACIdS (RN -
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(i) Explain how this deforestation could decrease the concentration of carbon dioxide

in the atmosphere in the area. . Rowoktcd 3 \ ‘g‘]
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Sticky Note

Respiration by the ants releases carbon dioxide gains two marks. The candidate realises that the dead material is decomposed by bacteria and fungi which gains a third mark.



Sticky Note

The stages of ammonification and nitrification are explained well for maximum marks.



Sticky Note

Good answer, well explained. 2 marks



Sticky Note

Correct answer 1 mark










3. Dischidia major is a plant found in the rainforests of Malaysia. It is an epiphyte, a non-parasitic
plant that grows on other plants.

Some of the leaves of Dischidia roll up to form pod-like structures (photograph 1).

Pod

The roots of Dischidia grow into the pods. Photograph 2 shows an opened pod to show the
underside of the leaf and the roots.

Underside of leaf

Root

Photograph 2

06
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(@) Ants of the genus Philidris live inside these pods. The ants store dead insects and rear
their young inside the pods. The ants and dead insects contribute to the nutrients available
to these leaves.

(i) The main source of carbon for these leaves is from the air inside the pod, not the
atmosphere. Describe how carbon inside the pod is made available for use by
these leaves. [4]

(i) Describe how nitrogen is made available for use by these leaves. [3]

(b) In areas of Malaysia large-scale deforestation is taking place.

(i) Explain how this deforestation could increase the concentration of carbon dioxide
in the atmosphere in the area. [2]

(i)  Explain how this deforestation could decrease the concentration of carbon dioxide
in the atmosphere in the area. [1]

only

Examiner

1400U301

07

10

07

© WJEC CBAC Ltd. (1400U30-1) Turn over.










16

'7. The glomerulus and Bowman'’s capsule of the kidney nephron are the site of ultrafiltration.

Image 1 shows the main structures of this part of the nephron. Image 2 shows an electron
micrograph of part of the same structures.

Image 1

Afferent arteriole Efferent arteriole

Glomerulus

Image 2

i
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(a (i) Onlmage 1, label with a P the part of the nephron where the structures shown in

Image 2 would be found. [1]
(i) Using the scale bar on Image 2 only, calculate the magnification of this electron
micrograph. \ S [2]
z So9nmm = [Smm - (O -6 * 30000
00X
oz SO0 hm = GFEHEX YT g

{(b) The effective pressure which forms the glomerular filtrate is due to several different
pressures.

They are:
= the hydrostatic pressure in the glomerulus capillaries
= the osmotic pressure due to plasma proteins
= the intra-renal pressure (the pressure of the fluid already present in the Bowman’s
capsule and the tubules)

The pressures can be connected using the following formula:

pressure hydrostatic osmotic ,

forming = pressurein — pressure of — mrtra-ruernal

fgi:?r;ntgr ular glomerulus plasma pressure
Slkpa L kP L' 6KPar

In a healthy adult the osmotic pressure of the plasma is 4kPa, the intra-renal pressure is
2.6kPa and the hydrostatic pressure in the glomerulus is 8 kPa.

(i) Calculate the pressure forming the glomerular filtrate. ]

[+ 4 I< P

(i) Use the information provided to suggest how a low protein diet could affect the rate |

at which glomerular filtrate is formed. [3]

...... N, .4 \ow. peoten ok . W OuldeNnuWOj e
plas ma. prettun. jp rasenb o be loloed . tia @aoabic......
PRUYR. Dye. ko plasma Probtim would dervtiae
b woou . result 1o h \qhor P RASUR (00N o :
ﬁlam.\o.y‘u(_o.,x LElbrate. cind honce.. .0\..“‘»’\.(,5}-@/: m 57,5 B

S
Fﬁ?‘? magnification = x .. 30.000Q.......
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Examiner
|
(i) The pressure forming the glomerular filtrate can be regulated. The muscles in the oy

walls of the afferent and efferent arterioles are under hormonal and nervous control.

Describe how changes in the afferent and efferent arterioles could increase the
pressure forming the filtrate. (2]

AR .t.m.,...dtwmw.a} ..... Nwﬁ Grbertale \nCre.au’2o...

(wyﬁ (.oc)n —g 2chienqg L ('N-eﬁ. te A SMW Ore

(c) In diseases such as diabetes mellitus and glomerulonephritis the membranes in the
glomerulus and Bowman's capsule are damaged and they become more permeable to
proteins.

Suggest two reasons why the proteins are not usually reabsorbed back into the
bloodstream. [2]

_“,n‘q,..pmh.en\. .ore not Supporad fa ba. ol prenonb (n e .G lorervie

,.l!.'L(:o b l:a(.ncd SLheeana,. . (:""O woauld. Ala.q. be. . taa. \urge La... ..

e €l fered auk . of b Convololed. Eubvi, [ P T 0
capillortn an be oals way, Eeyy coud are bBa- copllasfs

L kwnrevsin Copr Wors™ oonmn~asne_
(d) The urea concentration increases as the filtrate moves along the proximal convoluted

tubule. However the mass of urea remains constant.
(i) Explain why the urea concentration increases. lons ¢ re [1]

—.alany . e proxioar. Coavolldled  fubule  berlassue—ttod
Waow pumped (nte He. fusue fodd. L»lj
actie branipert cavitn) weale to pove oUn
0] I flkcate byy 00O  Fre— W

lew €= hiyh (on concrh beat on

18

© WJEC CBAC Lid. {1400U30-7)










16

7. The glomerulus and Bowman's capsule of the kidney nephron are the site of ultrafiltration.

Image 1 shows the main structures of this part of the nephron. Image 2 shows an electron
micrograph of part of the same structures.

Image 1

Afferent arteriole Efferent arteriole

Bowman's capsule
Glomerulus

Image 2

16
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(a) (i) On Image 1, label with a P the part of the nephron where the structures shown in
Image 2 would be found. [1]
(i) Using the scale bar on Image 2 only, calculate the magnification of this electron
micrograph. s [2]
(C—'—\ M&j = 1— M’ - l%‘
(Omnm = >
| o~ —~ = 20

magnification = x Zé ..................

(b) The effective pressure which forms the glomerular filtrate is due to several different
pressures.

They are:
= the hydrostatic pressure in the glomerulus capillaries
= the osmotic pressure due to plasma proteins
= the intra-renal pressure (the pressure of the fluid already present in the Bowman's
capsule and the tubules)

The pressures can be connected using the following formula:

PIBSSUre hydrostatic osmotic

fc:rmlngl = pressurein — pressure of — '"féi;ﬁ';al
glgg;gm ar glomerulus plasma .

In a healthy adult the osmotic pressure of the plasma is 4 kPa, the intra-renal pressure is
2.6kPa and the hydrostatic pressure in the glomerulus is 8kPa.

(i) Calculate the pressure forming the glomerular filtrate. 1]

(i) Use the information provided to suggest how a low protein diet could affect the rate
at which glomerular filtrate is formed. [3]

LDVOP( AR Yaens thed e costbe—

(1S SLS RO SN lergee  concnhn Cio
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(i The pressure forming the glomerular filtrate can be regulated. The muscles in the e
walls of the afferent and efferent arterioles are under hormonal and nervous control.

Describe how changes in the afferent and efferent arterioles could increase the
pressure forming the filtrate. [2]

e woNs o) A wo(&rwlo\zs .................. \dh Garide of
Aokl (055 o ot in ML Sin b Mot e
Wl G W L u.m.u..w....ouk....,..._.s,&o&..,.v(.,.c..~.d> bt gmel-

LoE T TR S G —— —

(¢) In diseases such as diabetes mellitus and glomerulonephritis the membranes in the
glomerulus and Bowman's capsule are damaged and they become more permeable to

proteins.

Suggest two reasons why the proteins are not usually reabsorbed back into the
bloodstream. [2]

TFQJ ool AI/M Fl :ﬁ a/, He of\s in frexin.

............. ool mvduid fahay cﬂch ikl AR e Sl
. m{zfﬁw;«-‘ ......... pLov‘lv ..... Ms.cﬁ&aow;l\w

(d) The urea concentration increases as the filtrate moves along the proximal convoluted
tubule. However the mass of urea remains constant.

(i) Explain why the urea concentration increases. [1]
Lo ... 5Qectely e Workeer OF tis feit.
e g dwdall 0 NSHNR! .
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7. The glomerulus and Bowman's capsule of the kidney nephron are the site of ultrafiltration.
Image 1 shows the main structures of this part of the nephron. Image 2 shows an electron
micrograph of part of the same structures.

Image 1
Afferent arteriole Efferent arteriole

Bowman's capsule
Glomerulus

Image 2

endothelium

basement membrane

T
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(a) (i) OnlImage 1, label with a P the part of the nephron where the structures shown in

Image 2 would be found. (1
(ii) U§ing the scale bar on Image 2 only, calculate the magnification of this electron
micrograph. 4.2 : 1$= b1 (2]

y C 600 x‘b.,‘; 2 3065

600’\("“ (5CM Lféao

magnification = x

(b) The effective pressure which forms the glomerular filtrate is due to several different
pressures,

They are:

= the hydrostatic pressure in the glomerulus capillaries ‘

» the osmotic pressure due to plasma proteins

= the intra-renal pressure (the pressure of the fluid already present in the Bowman’s
capsule and the tubules)

The pressures can be connected using the following formula: ‘

PIEESUre hydrostatic osmotic . |
forming loy - Pressurein — pressure of '”rterz;ﬁga'
%.'3?@"’ ar glomerulus plasma P

3 Lt &

In a healthy adult the osmotic pressure of the plasma is 4 kPa, the intra-renal pressure is
2.6kPa and the hydrostatic pressure in the glomerulus is 8kPa.

(i) Calculate the pressure forming the glomerular filtrate. 1

(i) Use the information provided to suggest how a low protein diet could affect the rate

at which glomerular filtrate is formed. ) [3]
N ((rosk
............ The. .. dassues.. 20Ut < .ai Mo
................ low  gottin  ditk . woutd . pfeck
bcmcku- o WMembeana o fuscde et pee. OF
o AT NS
............... e aarces R AT NGV O Jonsersh

................................................................................................................................................................. Al
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(i) The pressure forming the glomerular filtrate can be reguléted. The muscles in the |

walls of the afferent and efferent arterioles are under hormonal and nervous control.

Describe how changes in the afferent and efferent arterioles could increase the

pressure forming the filtrate. [2]
o oWecnt  ong Aeear
..................... hove  to . (Cdael  Hur
PACTET o IOCCTANE D Wk RS

(c) In diseases such as diabetes mellitus and glomerulonephritis the membranes in the
glomerulus and Bowman’s capsule are damaged and they become more permeable to
proteins.

Suggest two reasons why the proteins are not usually reabsorbed back into the

bloodstream. [2]
oo lO0Q2 o be .. (xobStrhed,  @lse. P
................ beeods. .. s IAOMAOrANS . Sh . Mos. KBy 0d
.................... \\\'Ub(r(.l\t\nrowa\n*

(d) The urea concentration increases as the filtrate moves along the proximal convoluted
tubule. However the mass of urea remains constant.

(i) Explain why the urea concentration increases. 1]
e Tl Soete a\o«;h ........ PCT. He . herce o
.......... S EE = S - S A PN .17 297 S PISSP-C SV . 2 . ¢ S

M rrobsorhed |
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

7 | (@

Between glomerulus and Bowman's capsule

1

Correct answer = 30000 = 2 marks
15mm x 10° (1) Evidence of Image/Actual

500

(b)

8-4-26=14kPa

(ii)

1. There is less protein in the {plasma/blood} (1)

2. So the osmotic pressure decreases/water potential
higher/water potential less negative (1)

3. So overall pressure increases and {more filtrate is
produced/rate is faster}(1)

(i)

Dilate the afferent vessel/afferent vessel gets wider/
muscle (in walls) relaxes (1)

Constrict the efferent vessel/efferent gets narrower/
muscles (in walls) contract (1)

(©)

They are too large to {diffuse back in/pass through/to be
reabsorbed}(1)

There are no {specific carriers/transport proteins/carrier
proteins/channel proteins} for them (1)

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

(d)

(Only) water reabsorbed/water leaves tubule by
osmosis/diffusion (1)

1

(ii)

point drawn at 40 au/100% (1)
Line drawn with ruler between points (1) No
extrapolation/sketchy line

(e)

(i)

{Provide/Release} energy/{produce/provide/release/synthesise}
ATP (1)

Reject produce/make energy

For active {transport/uptake}/for pumping correct named
molecule (1)

(ii)

{Give larger/increased/large} surface area for absorption/or
description of

(f)

Any 4 x (1) from:

1. Ammonia is more toxic than urea (1)

2. so needs to be diluted/washed away constantly/more soluble
than urea (1)

3. Mud: Need to conserve water(1)

4. Urea needs less water for excretion/if ammonia was used, a
lot of water would be lost (1)

5. Urea can be stored (because it is less toxic) (1)

Question 7 total

11

21
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'7. The glomerulus and Bowman'’s capsule of the kidney nephron are the site of ultrafiltration.

Image 1 shows the main structures of this part of the nephron. Image 2 shows an electron
micrograph of part of the same structures.

Image 1

Afferent arteriole Efferent arteriole

Glomerulus

Image 2

i
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(a (i) Onlmage 1, label with a P the part of the nephron where the structures shown in

Image 2 would be found. [1]
(i) Using the scale bar on Image 2 only, calculate the magnification of this electron
micrograph. \ S [2]
2 sagnesSrnon o6 239000
§oox L
oz SO0 hm = GFEHEX YT g

{(b) The effective pressure which forms the glomerular filtrate is due to several different
pressures.

They are:
= the hydrostatic pressure in the glomerulus capillaries
= the osmotic pressure due to plasma proteins
= the intra-renal pressure (the pressure of the fluid already present in the Bowman’s
capsule and the tubules)

The pressures can be connected using the following formula:

pressure hydrostatic osmotic ,

forming = pressurein — pressure of — mrtra-ruernal

fgi:?r;ntgr ular glomerulus plasma pressure
Slkpa L kP L' 6KPar

In a healthy adult the osmotic pressure of the plasma is 4kPa, the intra-renal pressure is
2.6kPa and the hydrostatic pressure in the glomerulus is 8 kPa.

(i) Calculate the pressure forming the glomerular filtrate. ]

[+ 4 I< P

(i) Use the information provided to suggest how a low protein diet could affect the rate |

at which glomerular filtrate is formed. [3]

...... N, .4 \ow. peoten ok . W OUldf‘c.ducf\\.-..nuWOj -
fplan mn. pretron. p rasonk(o.be loleed . tia a0 0nabie.....
PRUYR. Dye. ko plasma Probtim would dervtiae

b would. rerulk ta e highor p FASUR. CO0Am gy :
..ﬁlaMAy‘utNx LElbrate. cind honce.. .a\_..h%.le-ej.‘. m 57,5 B

S
Fﬁ?‘? magnification = x .. 30.000Q.......
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Sticky Note

Scale bar used and calculation well presented. 2 marks awarded



Sticky Note

All marks on the mark scheme covered. 3 marks awarded
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Examiner
|
(i) The pressure forming the glomerular filtrate can be regulated. The muscles in the oy

walls of the afferent and efferent arterioles are under hormonal and nervous control.

Describe how changes in the afferent and efferent arterioles could increase the
pressure forming the filtrate. 1 (2] @

AR .t.m.,...dtwmw.a} ..... Nwﬁ Grbertale \nCre.au’2o...

(wyﬁ (.oc)n —g 2chienqg L ('N-eﬁ. te A SMW Ore

(c) In diseases such as diabetes mellitus and glomerulonephritis the membranes in the
glomerulus and Bowman's capsule are damaged and they become more permeable to

proteins.
Slg%%izte;mo reasons why the proteins are not usually reabsorbed back into t[t:l?t]a @
.u,ﬂ‘q,..pmten\. .ore not Supporad fa ba. ol prenonb (n e .G lorervie
felkrerte, S0t o pno precest prneat. to. teabcorl. brena. back .. 7biit: 2
Jato be. blaca. Jbrcam, ("‘"O woauld.. dlaq. be. taa. \urge la... :cczhll

e €l fered auk . 01‘11 ..... Convololed. Eubvi, [ P T 0
qu(UM(A an be oaly way, beyy coud are e copdlass
U bwnrev s copillors” donase.
(d) The urea concentration increases as the filtrate moves along the proximal convoluted
tubule. However the mass of urea remains constant.
(i) Explain why the urea concentration increases. lons ¢ re [1] @
_.alony e proxiosar. Coavokliled. fubule  berlasettod

Wa@w Pumch) nte Se (’LA.\UQ (U)(J L"j

actie Vranspert cavitny weale lto nove oUv

9 I~ Flh rate B‘O 0dMo0  Fre~- W

lew €= hiyh (on concrh beat on
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Sticky Note

Too large gains a mark. The idea that there is no process present needs to be followed up. 1 mark



Sticky Note

Correct answer 2 marks



Sticky Note

Correct 1 mark
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7. The glomerulus and Bowman's capsule of the kidney nephron are the site of ultrafiltration.

Image 1 shows the main structures of this part of the nephron. Image 2 shows an electron
micrograph of part of the same structures.

Image 1

Afferent arteriole Efferent arteriole

Bowman's capsule
Glomerulus

7ai: 0

Image 2
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The line stops in the middle of the cell. 0 marks
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(a) (i) On Image 1, label with a P the part of the nephron where the structures shown in
Image 2 would be found. [1]

(i) Using the scale bar on Image 2 only, calculate the magnification of this electron

micrograph. [2]
(C—'—\ ey 1— iy - l99-99
. - ~ i
| Cocp~— = 20

magnification = x Zé ..................

(b) The effective pressure which forms the glomerular filtrate is due to several different
pressures.

They are:
= the hydrostatic pressure in the glomerulus capillaries
= the osmotic pressure due to plasma proteins
= the intra-renal pressure (the pressure of the fluid already present in the Bowman's
capsule and the tubules)

The pressures can be connected using the following formula:

pressure hydrostatic osmotic

fc:rmlngl = pressurein — pressure of — '"féi;ﬁ';al
glgg;gm ar glomerulus plasma .

In a healthy adult the osmotic pressure of the plasma is 4 kPa, the intra-renal pressure is
2.6kPa and the hydrostatic pressure in the glomerulus is 8kPa.

(i) Calculate the pressure forming the glomerular filtrate. 1]

(i) Use the information provided to suggest how a low protein diet could affect the rate
at which glomerular filtrate is formed. [3]

LDVOP( AR Yaens thed e costbe—
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Sticky Note

There's evidence of the correct formula, but the figures are completely wrong. 0 marks awarded



Sticky Note

The water potential would be higher in the blood. If the candidate had said that there are less proteins present in the plasma they could have gained a mark. 0 marks awarded
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(i The pressure forming the glomerular filtrate can be regulated. The muscles in the
walls of the afferent and efferent arterioles are under hormonal and nervous control.

Describe how changes in the afferent and efferent arterioles could increase the

Cxamin

only

pressure forming the filtrate. [2] @

Te W2oNs o) Ao Orkeioes o Sarder
AL (055 Chot e M Sin e Wbwn. [ie

Wl reedr W lamdh would slog of b bl gmell-
LoE T TR S G —— —

(¢) In diseases such as diabetes mellitus and glomerulonephritis the membranes in the
glomerulus and Bowman's capsule are damaged and they become more permeable to

proteins.

Suggest two reasons why the proteins are not usually reabsorbed back into the

bloodstream. [2] @

Treq Co«wob Al P b He c\s in oot
acdl .o&.ukc ..... wrvduwl L«Abu ...... z.ﬂ%f ............... Act. Ann be S
q/gd m{y(m‘w;d ......... mLov‘lv ..... OASIM s A\ o

hot. . (o etin. pra A 173 LM}) Auct 1 2v it 1 comet
AGus oue aF A
(d) The urea concentration increases as the filtrate moves along the proximal convoluted
tubule. However the mass of urea remains constant.

(i) Explain why the urea concentration increases. [1]
Lende- s 52 ectelst ceahiorket OF s, feit.
e g dwdall 0 NSHNR! .
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Not clear which arteriole is which. 0 marks awarded
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The candidate knows it has something to do with size but doesn't follow up. The proteins are too large. 0 marks 
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7. The glomerulus and Bowman's capsule of the kidney nephron are the site of ultrafiltration.
Image 1 shows the main structures of this part of the nephron. Image 2 shows an electron
micrograph of part of the same structures.

Image 1
Afferent arteriole Efferent arteriole

Bowman's capsule
Glomerulus

Image 2

endothelium

basement membrane
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Looks like the inside of the Bowman's capsule. Line needs to be longer. 0 marks
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—— Examiner
I
(a) (i) OnlImage 1, label with a P the part of the nephron where the structures shown in =
Image 2 would be found. 1
(ii) U§ing the scale bar on Image 2 only, calculate the magnification of this electron
micrograph. 4.2 : 1$= b1 (2] @
Fe 500 x b-13 = 30465
900am = [-dem bgo
magnification = x
(b) The effective pressure which forms the glomerular filtrate is due to several different
pressures,
They are:
= the hydrostatic pressure in the glomerulus capillaries ‘
» the osmotic pressure due to plasma proteins
= the intra-renal pressure (the pressure of the fluid already present in the Bowman’s
capsule and the tubules)
The pressures can be connected using the following formula: ‘ 7aii: 0
7bi: 0
pIeasyie hydrostatic osmotic . |
forming = pressurein — pressure of intra-renal 7bii: 0
glomerular glomerulus plasma pressure
filtrate

In a healthy adult the osmotic pressure of the plasma is 4 kPa, the intra-renal pressure is
2.6kPa and the hydrostatic pressure in the glomerulus is 8kPa.

(i)

(i)

at which glomerular filtrate is formed. ) [3]
N ((rosk
The. . YrSSUer... WO . [APGrTmE . as  He
...... low  gottin  ditk . woutd . pfeck
bcmcku- o WMembeana o fuscde et pee. OF
o AT NS
..... e aarces R AT NGV O Jonsersh

3 Lt &

Calculate the pressure forming the glomerular filtrate. 1

Use the information provided to suggest how a low protein diet could affect the rate

......................................................................................................................................................... Al
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Very confused! 0 marks
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No units so does not gain the mark.
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No creditworthy answers. 0 marks
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(i) The pressure forming the glomerular filtrate can be reguléted. The muscles in the |
walls of the afferent and efferent arterioles are under hormonal and nervous control.

Describe how changes in the afferent and efferent arterioles could increase the

pressure forming the filtrate. [2]
T pRAUes—a~a. Vet ong A ecar
........... ONhoct oles.. Aol have  to . (Tduel s

............ OlA <P>ﬁ-“‘(€0f¢w\(f‘c«wjm9ﬂs§vﬁx i

Nl .-

(c) In diseases such as diabetes mellitus and glomerulonephritis the membranes in the
glomerulus and Bowman’s capsule are damaged and they become more permeable to
proteins.

Suggest two reasons why the proteins are not usually reabsorbed back into the

bloodstream. [2]
10010002 fo.  be . (xebSurhed,  alse e
................ beeods. .. s IAOMAOrANS . Sh . Mos. KBy 0d
.................... ﬂwb(ﬁd\t\nrowa\n*

(d) The urea concentration increases as the filtrate moves along the proximal convoluted
tubule. However the mass of urea remains constant.

(i) Explain why the urea concentration increases. 1]
e Tl Soete Q\OAJN ........ PCT. He . herce o
.......... S EE = S - S A PN .17 297 S PISSP-C SV . 2 . ¢ S
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7. The glomerulus and Bowman’s capsule of the kidney nephron are the site of ultrafiltration.

Image 1 shows the main structures of this part of the nephron. Image 2 shows an electron
micrograph of part of the same structures.

Image 1

Afferent arteriole Efferent arteriole

Bowman’s capsule
Glomerulus

Image 2
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(a) () OnImage 1, label with a P the part of the nephron where the structures shown in
Image 2 would be found. [1]

(i)  Using the scale bar on Image 2 only, calculate the magnification of this electron
micrograph. (2]

magnification = x ...
(b) The effective pressure which forms the glomerular filtrate is due to several different
pressures.
They are:
= the hydrostatic pressure in the glomerulus capillaries
= the osmotic pressure due to plasma proteins
= the intra-renal pressure (the pressure of the fluid already present in the Bowman’s

capsule and the tubules)

The pressures can be connected using the following formula:

]E)res§ure hydrostatic osmotic intra-renal
c|>rm|ng I = pressurein — pressure of ressure
?iltc;amtgru ar glomerulus plasma P

In a healthy adult the osmotic pressure of the plasma is 4 kPa, the intra-renal pressure is
2.6kPa and the hydrostatic pressure in the glomerulus is 8 kPa.

(i) Calculate the pressure forming the glomerular filtrate. [1]

(i)  Use the information provided to suggest how a low protein diet could affect the rate
at which glomerular filtrate is formed. [3]
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(iii)  The pressure forming the glomerular filtrate can be regulated. The muscles in the
walls of the afferent and efferent arterioles are under hormonal and nervous control.

Describe how changes in the afferent and efferent arterioles could increase the
pressure forming the filtrate. 2]

(c) In diseases such as diabetes mellitus and glomerulonephritis the membranes in the
glomerulus and Bowman’s capsule are damaged and they become more permeable to
proteins.

Suggest two reasons why the proteins are not usually reabsorbed back into the
bloodstream. [2]

(d) The urea concentration increases as the filtrate moves along the proximal convoluted
tubule. However the mass of urea remains constant.

(i) Explain why the urea concentration increases. [1]
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