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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. Influenza, commonly known as “the flu”, is an infectious disease caused by the influenza virus,
which infects the epithelial cells of the upper respiratory tract. The virus is composed of a protein
capsid which surrounds the enzyme, RNA polymerase and its genetic material, RNA.

(a) Describe the differences between the genetic material of the Influenza virus and the
genetic material found within the nucleus of the epithelial cell it infects. [4]
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(b) The virus can only replicate in living (host) cells, where it utilises nutrients and organelles
within the cell to multiply quickly. The diagram below shows the stages in the replication
of the virus.

RNA Capsid

Influenza virus

Nucleus )
Epithelial cell

influenza virus becomes
attached to a target
epithelial cell.

@ The cell engulfs the virus.

@ Viral contents are released.
Viral RNA enters the nucleus
where it is replicated by the
viral RNA polymerase.

@ Viral mRNA is used to
make viral proteins.

New viral particles are made and
released into the extracellular
fluid. The cell, which is not killed
in the process, continues to
make a new virus.
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(i) State the name of the process occurring between stages 1 and 2. [1]

............. Q,\(\CLDOL&@@ST S

(i) In stage 3, the capsid has broken down and the viral RNA and RNA polymerase

enter the nucleus, where the viral RNA is replicated. Apply your knowledge of RNA
polymerase to describe how the viral RNA is replicated. [4]

SeQe k...l
MQDMR&EMMWQ(M\(\Q

PANALERRA.DONAD..... 1. 0@ea oo AAL....
Sbcouneh... 0. ONA _onel ok One
rep\icakesh.. MIC RO S ko Al......
RN chaeio. RMA NS ceolicasked......

(if)  To complete the replication of the virus, capsids need to be produced (stage 4).
Describe how the proteins in the capsid are produced. [5]
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Examiner

(iv) Explain why the virus is unable to synthesise its own capsid. [2]

16

08






		Blank Page

		Blank Page

		Blank Page




2. Influenza, commonly known as “the flu”, is an infectious disease caused by the influenza virus,
which infects the epithelial cells of the upper respiratory tract. The virus is composed of a protein
capsid which surrounds the enzyme, RNA polymerase and its genetic material, RNA.

(@) Describe the differences between the genetic material of the Influenza virus and the
genetic material found within the nucleus of the epithelial cell it infects. [4]
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(b) The virus can only replicate in living (host) cells, where it utilises nutrients and organelles
within the cell to multiply quickly. The diagram below shows the stages in the replication
of the virus.

RNA Capsid

Influenza virus

Nucleus o
Epithelial cell

@ Influenza virus becomes
attached to a target
epithelial cell.

@ The cell enguifs the virus.

@ Viral contents are released.
Viral RNA enters the nucleus
where it is replicated by the
viral RNA polymerase.

@ Viral mRNA is used to
make viral proteins.

@ New viral particles are made and
released into the extraceliular
fluid. The cell, which is not killed
in the process, continues to
make a new virus.
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(i) State the name of the process occurring between stages 1 and 2. (1]

(i) In stage 3, the capsid has broken down and the viral RNA and RNA polymerase
enter the nucleus, where the viral RNA is replicated. Apply your knowledge of RNA
polymerase to describe how the viral RNA is replicated. [4]

(i) To complete the replication of the virus, capsids need to be produced (stage 4).
Describe how the proteins in the capsid are produced. [5]
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(iv)

Explain why the virus is unable to synthesise its own capsid.

(2]
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2.

Influenza, commonly known as “the flu”, is an infectious disease caused by the influenza virus,
which infects the epithelial cells of the upper respiratory tract. The virus is composed of a protein
capsid which surrounds the enzyme, RNA polymerase and its genetic material, RNA.

(a) Describe the differences between the genetic material of the Influenza virus and the
genetic material found within the nucleus of the epithelial cell it infects. [4]
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(b)  The virus can only replicate in living (host) cells, where it utilises nutrients and organelles
within the cell to multiply quickly. The diagram below shows the stages in the replication
of the virus.

RNA Capsid

Influenza virus

Nucleus
Epithelial cell

influenza virus becomes
attached to a target
epithelial cell.

The cell engulfs the virus.

@ Viral contents are released.
Viral RNA enters the nucleus
where it is replicated by the
viral RNA polymerase.

(4) Viral mRNA is used to
make viral proteins.

@ New viral particles are made and
released into the extracellular
fluid. The cell, which is not killed
in the process, continues to
make a new virus.
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(i) State the name of the process occurring between stages 1 and 2. 1]
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(i) In stage 3, the capsid has broken down and the viral RNA and RNA polymerase

enter the nucleus, where the viral RNA is replicated. Apply your knowledge of RNA
polymerase to describe how the viral RNA is replicated. [4]
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(i)  To complete the replication of the virus, capsids need to be produced (stage 4).
Describe how the proteins in the capsid are produced. [5]
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Explain why the virus is unable to synthesise its own capsid.

(iv)
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(a) genetic material in the epithelial cell is DNA (1)
Any 3 ( x1) from:
DNA/ epithelial cell RNA/ virus
double stranded/double helix | single stranded (1)
deoxyribose ribose (1)
contains thymine contains uracil (1) 4 4
Larger/ longer molecule Smaller/ shorter molecule (1)
(Genetic material contained in | Genetic material not {contained in
nucleus) nucleus/ membrane bound} (1)
Answers must be comparative (apart from fifth MP)
Reference to prokaryotic cells is neutral
(b) | () {Endocytosis/phagocyctosis} Accept micropinocytosis 1 1
(i) Any four (x1) from:
1. (Viral) RNA acts as a template (1)
2. (Free RNA nucleotides attach to their) complementary base
pairs (1) Reject DNA
3. Adenine with uracil and cytosine with guanine (1)
Accept A:U, C:G 4 4

RNA polymerase catalyses the formation of the new RNA
molecule (1)

Forming the {sugar phosphate backbone/phosphodiester
bond} (1)






Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(iii) Any five (x1) from:
1. Translation (1)
2. mRNA attaches to a ribosome (1)
3. tRNA brings a (specific) amino acid (1)
4. Complementary base pairing between mRNA codon and
tRNA anticodon/ codon anticodon interaction (or
description of) (1)
5. Ribosome has room for two tRNA molecules/Brings two 5 5
amino acids into close proximity/ or description of (1)
6. Condensation reaction occurs/peptide bond formed
(between amino acids)(1)
7. Ribosome moves to the next codon (or description of)/
reference to stop codon (1)
8. Post translation processing/ or description of e.g. folding
of polypeptide chain role of Golgi(1)
(iv) It does not possess {any ribosomes/tRNA / the organelles for
protein synthesis} (1) Reject: organelles unqualified
All other organelles = neutral 2 2
It does not possess mitochondria / cannot produce its own ATP
for the process (1)
Question 2 total 10 6 0 16 0 0
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Examiner
[ » 2 . . B . . only
2. Influenza, commonly known as “the flu”, is an infectious disease caused by the influenza virus,

which infects the epithelial cells of the upper respiratory tract. The virus is composed of a protein
capsid which surrounds the enzyme, RNA polymerase and its genetic material, RNA.

(a) Describe the differences between the genetic material of the Influenza virus and the
genetic material found within the nucleus of the epithelial cell it infects. [4] @
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Sticky Note

The candidate has given a well constructed answer and gains all 4 marks.



Sticky Note

Also correct identification of DNA as double stranded, but full marks have already been awarded.



Sticky Note

Correct identification as DNA being a longer molecule than RNA. 1 mark



Sticky Note

Correct comparison of thymine and uracil. 1 mark



Sticky Note

Correct comparison of ribose and deoxyribose. 1 mark



Sticky Note

Correct identification of genetic material in the epithelial cell as DNA. 1 mark





(b) The virus can only replicate in living (host) cells, where it utilises nutrients and organelles
within the cell to multiply quickly. The diagram below shows the stages in the replication
of the virus.

RNA Capsid

Influenza virus

Nucleus )
Epithelial cell

influenza virus becomes
attached to a target
epithelial cell.

@ The cell engulfs the virus.

@ Viral contents are released.
Viral RNA enters the nucleus
where it is replicated by the
viral RNA polymerase.

@ Viral mRNA is used to
make viral proteins.

New viral particles are made and
released into the extracellular
fluid. The cell, which is not killed
in the process, continues to
make a new virus.
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(i) State the name of the process occurring between stages 1 and 2. [1]

............. Q,\(\CLDOL&@@ST S

(i) In stage 3, the capsid has broken down and the viral RNA and RNA polymerase
enter the nucleus, where the viral RNA is replicated. Apply your knowledge of RNA
polymerase to describe how the viral RNA is replicated. [4]
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(if)  To complete the replication of the virus, capsids need to be produced (stage 4).
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Describe how the proteins in the capsid are produced. [5] @

..... ROEEA SO0 o0 T QUNCLM. RO -
\ g ¢

gecondaull SERLLUIR . 1R DSBS WA
| Yoo © geps  Thudice oo
i

A NDOORNE  CRASTVN ROV LU

© WJEC CBAC Ltd. (2400U10-1) Turn over.
.

2400U101
07 -




Sticky Note

Coils into helix was awarded marks for description of post translation processing. 1 mark



Sticky Note

Peptide bond formed. 1 mark



Sticky Note

The candidate shows a lack of understanding of the process of translation. A mark would have been awarded if tRNA had been associated with an amino acid rather than an anticodon. 0 marks




Sticky Note

Correct reference to mRNA attaching to a ribosome. 1 mark



Sticky Note

The candidate has not understood the context of the question and has simply described the transcription of DNA into RNA. The question required the candidate to apply their knowledge of DNA replication to RNA. 0 marks 




Sticky Note

Either endocytosis or phagocytosis would have been acceptable answers. 1 mark



Sticky Note

3 marks awarded
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Examiner

I
(iv) Explain why the virus is unable to synthesise its own capsid. [2] @

08




Sticky Note

Total  = 9 marks



Sticky Note

correct - candidate has recognised the need for these organelles in translation and the transport and processing of the polypeptide. They have not been penalised for referring to a ribosome as a membrane-bound organelle. However, no reference to mitochondria being needed. 1 mark
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2. Influenza, commonly known as “the flu”, is an infectious disease caused by the influenza virus,
which infects the epithelial cells of the upper respiratory tract. The virus is composed of a protein
capsid which surrounds the enzyme, RNA polymerase and its genetic material, RNA.

(@) Describe the differences between the genetic material of the Influenza virus and the
genetic material found within the nucleus of the epithelial cell it infects. [4]
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Sticky Note

The candidate has given an excellent response including four correct comparisons. 4 marks



Sticky Note

Correct identification as DNA being a longer molecule than RNA. However, maximum marks have already been reached.



Sticky Note

Correct comparison of thymine and uracil. 1 mark



Sticky Note

Correct identification of DNA as double stranded and RNA is single stranded. 1 mark



Sticky Note

Correct identification of genetic material in the epithelial cell as DNA. 1 mark



adamsl

Sticky Note

Correct comparison of ribose and deoxyribose. 1 mark





(b) The virus can only replicate in living (host) cells, where it utilises nutrients and organelles
within the cell to multiply quickly. The diagram below shows the stages in the replication
of the virus.

RNA Capsid

Influenza virus

Nucleus o
Epithelial cell

@ Influenza virus becomes
attached to a target
epithelial cell.

@ The cell enguifs the virus.

@ Viral contents are released.
Viral RNA enters the nucleus
where it is replicated by the
viral RNA polymerase.

@ Viral mRNA is used to
make viral proteins.

@ New viral particles are made and
released into the extraceliular
fluid. The cell, which is not killed
in the process, continues to
make a new virus.
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(i) State the name of the process occurring between stages 1 and 2. 1] Q

(i) In stage 3, the capsid has broken down and the viral RNA and RNA polymerase
enter the nucleus, where the viral RNA is replicated. Apply your knowledge of RNA
polymerase to describe how the viral RNA is replicated. [4] @

24000101
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(i) To complete the replication of the virus, capsids need to be produced (stage 4).
Describe how the proteins in the capsid are produced. [5] @‘
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Sticky Note

Reference to ribosome moving to next codon. 1 mark



Sticky Note

Peptide bond formed. 1 mark



Sticky Note

Correct reference to complementary base pairing between codon and anticodon. 1 mark



Sticky Note

Correct  reference to ribosome having two sites. 1 mark



Sticky Note

Correct reference to mRNA attaching to a ribosome. 1 mark



Sticky Note

Correct reference to base pairing. 1 mark



Sticky Note

Correct reference to complementary base pairing with the RNA template. 1 mark



Sticky Note

This sentence demonstrates a lack of understanding of the role of RNA polymerase.



Sticky Note

Correct reference to viral RNA acting as a template. 1 mark



Sticky Note

Either endocytosis or phagocytosis would have been acceptable answers. 1 mark




Sticky Note

3 marks



Sticky Note

5 marks





(iv)

Explain why the virus is unable to synthesise its own capsid.

(2]
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Sticky Note

Total = 14 marks



Sticky Note

Correct reference to ribosomes bit no reference to mitochondria. 1 mark
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2. Influenza, commonly known as “the flu”, is an infectious disease caused by the influenza virus,
which infects the epithelial cells of the upper respiratory tract. The virus is composed of a protein
capsid which surrounds the enzyme, RNA polymerase and its genetic material, RNA.

(a) Describe the differences between the genetic material of the Influenza virus and the
genetic material found within the nucleus of the epithelial cell it infects. [4]
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Sticky Note

candidate gains all 4 marks for a well constructed answer.



Sticky Note

Correct reference to DNA being longer  than RNA. However, maximum marks already credited.



Sticky Note

Correct comparison of ribose and deoxyribose. 1 mark



Sticky Note

Correct comparison of thymine and uracil. 1 mark



Sticky Note

Correct reference to DNA being double stranded and RNA single stranded. 1 mark



Sticky Note

Correct identification of genetic material in the epithelial cell as DNA. 1 mark





(b)  The virus can only replicate in living (host) cells, where it utilises nutrients and organelles
within the cell to multiply quickly. The diagram below shows the stages in the replication
of the virus.

RNA Capsid

Influenza virus

Nucleus
Epithelial cell

influenza virus becomes
attached to a target
epithelial cell.

The cell engulfs the virus.

@ Viral contents are released.
Viral RNA enters the nucleus
where it is replicated by the
viral RNA polymerase.

(4) Viral mRNA is used to
make viral proteins.

@ New viral particles are made and
released into the extracellular
fluid. The cell, which is not killed
in the process, continues to
make a new virus.

06

© WJEC CBAC Ltd. (2400U10-1)

Examiner
only






(iy State the name of the process occurring between stages 1 and 2. [1] @

...... B0 RY L OS D eeee

(i) In stage 3, the capsid has broken down and the viral RNA and RNA polymerase
enter the nucleus, where the viral RNA is replicated. Apply your knowledge of RNA
polymerase to describe how the viral RNA is replicated. [4] Q
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(i)  To complete the replication of the virus, capsids need to be produced (stage 4).
Describe how the proteins in the capsid are produced. [5]
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Sticky Note

In both parts ii) and iii) the candidate's response demonstrates a lack of detail for the processes of transcription and translation.



Sticky Note

Correct reference to post translation processing. 1 mark



Sticky Note

Correct reference to translation. 1 mark



Sticky Note

Shows some confusion with translation.



Sticky Note

Correct reference to RNA acting as a template. 1 mark 



Sticky Note

Complementary base pairing of A to T and C to G gains two marks.



Sticky Note

Either endocytosis or phagocytosis would have been acceptable answers. 1 mark



Sticky Note

3 marks



Sticky Note

2 marks





Examiner
only

Explain why the virus is unable to synthesise its own capsid.

(iv)
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Sticky Note

Total = 11 marks



Sticky Note

Correct reference to no ribosomes, but no mention of mitochondria. 1 mark
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2.

Influenza, commonly known as “the flu”, is an infectious disease caused by the influenza virus,
which infects the epithelial cells of the upper respiratory tract. The virus is composed of a protein
capsid which surrounds the enzyme, RNA polymerase and its genetic material, RNA.

(a) Describe the differences between the genetic material of the Influenza virus and the
genetic material found within the nucleus of the epithelial cell it infects. [4]
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(b)  The virus can only replicate in living (host) cells, where it utilises nutrients and organelles
within the cell to multiply quickly. The diagram below shows the stages in the replication
of the virus.

RNA Capsid

Influenza virus

Nucleus ) )
Epithelial cell

Influenza virus becomes
attached to a target
epithelial cell.

@ The cell engulfs the virus.

Viral contents are released.
Viral RNA enters the nucleus
where it is replicated by the
viral RNA polymerase.

- (4) Viral mRNA is used to
& make viral proteins.

??/m“\?

°

@ New viral particles are made and
released into the extracellular
fluid. The cell, which is not killed
in the process, continues to
make a new virus.

06
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(i) State the name of the process occurring between stages 1 and 2. 11

(i) In stage 3, the capsid has broken down and the viral RNA and RNA polymerase
enter the nucleus, where the viral RNA is replicated. Apply your knowledge of RNA
polymerase to describe how the viral RNA is replicated. [4]

2400U101

07

(i) To complete the replication of the virus, capsids need to be produced (stage 4).
Describe how the proteins in the capsid are produced. [5]

07
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(iv) Explain why the virus is unable to synthesise its own capsid. 2] o

16
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(a)

(b)

()

3. The photomicrograph below is of Spirogyra; an autotrophic organism that inhabits fresh water
ponds and ditches.

cell wall
B A
Identify the organelles labelled A and B. | 2]
A:
B:
The actual width of the cell between points X =Y was 32.3 um. Calculate the magnification

™ cellulose

that was used to take the photomicrograph. , 2]

- Yy = ledem =1V dmmn = \-BX\‘O’B poo
e = _\'3)(‘0"’ ’ ’

(;2)1 5 ?)

= WO ¥R » ]
magnification = .. MOS0

During the day the concentration of solutes in the pond water changes due to evaporation.
However, the length of the spirogyra cells remain almost constant. What can you conclude
about how the structure of the cell wall enables Spirogyra to survive in different solute

concentrations? 4]

L
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(d) Below is a photomicrograph of the bacteria Nostoc, which also -inhabits fresh water o

ponds and ditches. They were once thought to belong to the same group of organisms

as Spirogyra and thought to have the same cellular structure. Evidence from electron

microscopy has now grouped these two separately.

Conclude what cell types are present in Spirogyra and Nostoc. |dentify two differences

and one similarity (not labelled in the photomicrographs) between these two species that

would be revealed by electron microscopy. [3]

photosynthetic peptidoglycan
membrane cell wall
1

11
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3. The photomicrograph below is of Spirogyra; an autotrophic organism that inhabits fresh water
ponds and ditches.

e

™ cellulose
ceil wall

(a) ldentify the organelles labelled A and B. [2]
A: N\X_C,U’UJ\) ...........................................
B: ....Q.ll\_l..ﬂ..ﬁ@..f)..l,&@.m.r .............. S

(b) The actual width of the cell between points X — Y was 32.3 um. Calculate the magnification

(c) During the day the concentration of solutes in the pond water changes due to evaporation.
However, the length of the spirogyra cells remain almost constant. What can you conclude
about how the structure of the cell wall enables Spirogyra to survive in different solute

concentrations? [4]
Collaalose... bk ol a5 érwﬁw\& ...... POz QAN oG e S
T PEOAHALA..... el St e Bk J.u_lﬁ.f).c}.f.t....,..m.....‘&xdﬁi ....... 2N
- Arond 0. O ‘a{—wgtwtyEMLmex ....... (20488 0 LOTE

. stradght chotinsel
At b a0 St 0 AR DDA 028 S Lt e —

that was used to take the photomicrograph. [2]
T = AM
1.3 x 10006000 2 32°3 ™
M= X 40243 6-7802
= 6-8 to ld o
x HOTHH f ‘magpnification = AH0TET608.

A O A E D e TN Lo NEOAAA, o L SR M&r@ﬂv ................. '

L
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(d) Below is a photomicrograph of the bacteria Nostoc, which also inhabits fresh water o

ponds and ditches. They were once thought to belong to the same group of organisms
as Spirogyra and thought to have the same cellular structure. Evidence from electron
microscopy has now grouped these two separately.

Conclude what cell types are present in Spirogyra and Nostoc. |dentify two differences
and one similarity (not labelled in the photomicrographs) between these two species that
would be revealed by electron microscopy. [3]

photosynthetic pepti'doglycan
membrane cell wall

2400U101

11

..r.\um.lu.ma./.\.e,.:..lo‘o.m\i.......a.p.g..a.uﬂu ....... :?_3..-.....Llf.\r..(L.OAZ.\.Q‘ID.L(X.A.?‘TTS.....;...[O.UJIQ ....... Nogtec......

n

dosn..nat.. Noste.c K LT L. ondth... sSPLI"C(‘?((f/\CL ...... E....Q..é....g/t,{m.g ............

atlpe Serogyra, D Lubf,&,ryc»(,'w, Nostoc Io/\obcary@ac,

11
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3. The photomicrograph below is of Spirogyra; an autotrophic organism that inhabits fresh water
ponds and ditches.

T~ cellulose

cell wall
(a) Identify the organelles labelled A and B. 2]
A OGRS
B o e onoplases

(b) The actual width of the cell between points X —Y was 32.3 pm. Calculate the magnification
that was used to take the photomicrograph. _ ' [2]

A=Y = -Dum

ACou SCe . _ MQLSWLMC{OVNW

}(MG\Q\(\OWV\
= A
62‘.& magnification = ...... agx ..................
N0

(c) During the day the concentration of\ solutes in the pond water changes due to evaporation.
However, the length of the spirogyra cells remain almost constant. What can you conclude
about how the structure of the cell wall enables Spirogyra to survive in different solute
concentrations? [4]

O exemRAy.. Sond, . haseiare and . esashe,...

hafe.. S0, g ..........

man
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(d) Below is a photomicrograph of the bacteria Nostoc, which also inhabits fresh water o
ponds and ditches. They were once thought to belong to the same group of organisms
as Spirogyra and thought to have the same cellular structure. Evidence from electron
microscopy has now grouped these two separately.

Conclude what cell types are present in Spirogyra and Nostoc. Identify two differences
and one similarity (not labelled in the photomicrographs) between these two species that
would be revealed by electron microscopy. [3]

photosynthetic peptidoglycan
membrane cell wall

24000101

"

Ondlcot ol YN skeoc
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

@)

A: nucleus (1) Accept nucleolus
B: chloroplast (1)

(b)

apparent length = 13mm / 13 x 1000 = 13000um
magnification = 13000 / 32.3 pm or 13/0.0323 (1)
magnification = 402.48/ 402.5/ 403/ 402

(correct answer = 2 marks)

OR

apparent length = 13.5mm / 13.5 x 1000 = 13500um
magnification = 13500 / 32.3 pum or 13.5/ 0.0323 (1)
magnification = 417.96/ 418 (correct answer = 2 marks)

Award 1 mark for evidence of figures showing image size/ actual
size

(©)

1. straight chains of 3-glucose/ alternative molecules of (3-
glucose rotate through 180°/ chains cross-linked / form
microfibrils (1)

2. which provide {strength/rigidity/inelasticity} to the cell wall (1)
support = neutral

3. When the {solute concentration/ solute potential} changes
(water potential will change) causing water to {move into /out
of} the cell (1)

4. cell wall prevents {osmotic lysis/ cell bursting}/ cell wall
prevents cell shrinking (1) turgid/ plasmolysed = neutral
Reject if direction of water movement is incorrect






Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(d) Spirogyra — eukaryotic cells & Nostoc - prokaryotic cells (1) 1
Similarity: Both contain ribosomes / cell membranes / DNA/ !
genetic material (1)
Difference: any 2 from: (1 mark)
Spirogyra Nostoc !
{Membrane bound organelles/ {Membrane bound organelles/
named organelle} present named organelle} absent
DNA enclosed within nuclear DNA free in cytoplasm
membrane 3
Linear DNA Loop of DNA Accept plasmid
Larger/80s ribosomes Smaller/70s ribosomes
Accept ribosomes are different
sizes
Accept following
DNA associated with histones DNA not associated with
histones
Mesosome absent Mesosome present
Question 3 total 3 6 2 11 2 0
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(a)

(b)

()

3. The photomicrograph below is of Spirogyra; an autotrophic organism that inhabits fresh water
ponds and ditches.

cell wall
B A
Identify the organelles labelled A and B. | 2]
A:
B:
The actual width of the cell between points X =Y was 32.3 um. Calculate the magnification

™ cellulose

that was used to take the photomicrograph. , 2]

- Yy = ledem =1V dmmn = \-BX\‘O’B poo
e = _\'3)(‘0"’ ’ ’

(;2)1 5 ?)

= WO ¥R » ]
magnification = .. MOS0

During the day the concentration of solutes in the pond water changes due to evaporation.
However, the length of the spirogyra cells remain almost constant. What can you conclude
about how the structure of the cell wall enables Spirogyra to survive in different solute

concentrations? 4]

L
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Sticky Note

Candidate has linked the effect of a change in solute concentration with the movement of water and the role of the cell wall. 2 marks



Sticky Note

Reference to providing strength. 1 mark



Sticky Note

calculation correct. 2 marks



Sticky Note

correct



Sticky Note

Correct response is nucleus. Candidates should realise from practical work that they probably would not see the vacuole under a microscope and it would not be that small.



Sticky Note

1 mark



Sticky Note

No reference to structure of cell wall.



Sticky Note

3 marks





1

Examiner
v [

(d) Below is a photomicrograph of the bacteria Nostoc, which also -inhabits fresh water o

ponds and ditches. They were once thought to belong to the same group of organisms

as Spirogyra and thought to have the same cellular structure. Evidence from electron

microscopy has now grouped these two separately.

Conclude what cell types are present in Spirogyra and Nostoc. |dentify two differences

and one similarity (not labelled in the photomicrographs) between these two species that

would be revealed by electron microscopy. [3] @

photosynthetic peptidoglycan
membrane cell wall

2400U101

11

11
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Sticky Note

Total = 8



Sticky Note

Correct similarity given. 1 mark



Sticky Note

Candidate has stated three differences, however the information regarding cell walls is in the photograph (the question explicitly states not shown in the photograph) and a nucleus is a membrane bound organelle and therefore that only counts as one difference. Two differences were required for one mark.



Sticky Note

Correct identification of Nostoc as prokaryotic and Spirogyra as eukaryotic. 1 mark



Sticky Note

2 marks
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3. The photomicrograph below is of Spirogyra; an autotrophic organism that inhabits fresh water
ponds and ditches.

e

™ cellulose
ceil wall

(a) ldentify the organelles labelled A and B. [2]
A: N\X_C,U’UJ\) ...........................................

=l

B: ....Q.ll\_l..ﬂ..ﬁ@..f)..l,&@.m.r .............. i

(b) The actual width of the cell between points X — Y was 32.3 um. Calculate the magnification
that was used to take the photomicrograph. [2]

T = &M
1.3 x 10006000 2 32°3 ™

M = X 4024 6-7802

(c) During the day the concentration of solutes in the pond water changes due to evaporation.
However, the length of the spirogyra cells remain almost constant. What can you conclude
about how the structure of the cell wall enables Spirogyra to survive in different solute

concentrations? [4]
Collaalose... bk ol a5 érwﬁ@ ...... POz QAN oG e S
T PEOAHALA..... el St e Bk J.u_lﬁ.f).c}.f.t....,..m.....‘&xdﬁi ....... 2N
- Arond 0. O ‘a{—wgtwtyEMLmex ....... (20488 0 LOTE

Stracght chaireed

g -8 o ld . |
x HOZHTS f ‘magpnification = AH0TET608.

A O A E D e TN Lo NEOAAA, o L SR M&r@ﬂv ................. '

Examiner

only

W(’;ﬁUMW&L(&M{:&MM&L;&@’PFL%WCMSSL&»M ...... /k:j ..............
hygdragen.... oandR..onod. 280k B..glecase. [O] pebaitanl.. L8O G D

L
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Sticky Note

There is no reference to the water/ solute potential changing or to preventing lysis or shrinking.



Sticky Note

Correct reference to structure of cell wall. 1 mark



Sticky Note

Correct reference to strength of cell wall. 1 mark



Sticky Note

Measurement should be given in mm not cm. Candidate has not given units and the conversion is incorrect.



Sticky Note

Both organelles correctly identified. 2 marks



Sticky Note

0 marks



Sticky Note

2 marks



Sticky Note

2 marks
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Examiner
|
(d) Below is a photomicrograph of the bacteria Nostoc, which also inhabits fresh water o

ponds and ditches. They were once thought to belong to the same group of organisms
as Spirogyra and thought to have the same cellular structure. Evidence from electron
microscopy has now grouped these two separately.

Conclude what cell types are present in Spirogyra and Nostoc. |dentify two differences
and one similarity (not labelled in the photomicrographs) between these two species that
would be revealed by electron microscopy. [3] @

photosynthetic pepti'doglycan
membrane cell wall

2400U101

11

naenadn.nan —.lo‘o.mm.......a.ng..a.uﬂu ....... e_g..-.....c,k.L.oAmp.Lm.f:s.....,...lo.ui ....... Nogtec......

n

dosn..nat.. Noste.c K LT [l ondth... sSPLI"C(‘?((f/\CL ...... 5223 Moas.
RBoth  Lawe .. 0l . ijm@\a\, ....... WA g M‘/‘ﬂta,,o(JCLQM\:f
(’M,Lo,,‘jp[rogymc 17 Lubf,&ﬂjo(ﬁ, ; Nostoc O la/\ebcary@tp@ | -
11

.
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Sticky Note

Total = 5



Sticky Note

This similarity was given in the photograph - no mark awarded.



Sticky Note

The candidate has attempted to give two differences, but nucleus and chloroplast are both membrane-bound organelles and that is the same marking point. Two differences were required for 1 mark.



Sticky Note

Cell types present are stated. 1 mark



Sticky Note

1 mark
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3. The photomicrograph below is of Spirogyra; an autotrophic organism that inhabits fresh water
ponds and ditches.

T~ cellulose

cell wall
(a) Identify the organelles labelled A and B. 2]
A OGRS
B o e onoplases

(b) The actual width of the cell between points X — Y was 32.3 um. Calculate the magnification

that was used to take the photomjcrograph. _ [2]
A=Y = -Dum |
g scxe. Blagrincosesr
(MG\@(\O\M
= Aas
62‘.& magnification = ...... agx ..................
(N

(c) During the day the concentration of\ solutes in the pond water changes due to evaporation.
However, the length of the spirogyra cells remain almost constant. What can you conclude
about how the structure of the cell wall enables Spirogyra to survive in different solute
concentrations? [4]

Examiner
only

man
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Sticky Note

The candidate has failed to link how the strength of the cell wall will maintain the shape of the cell in different solute concentrations.



Sticky Note

Correct reference to strength. 1 mark



default

Sticky Note

Correct reference to microfibrils. 1 mark



Sticky Note

The candidate has correctly measured the length of X-Y, but has not converted correctly or used the correct equation.



Sticky Note

Both organelles correctly identified.



Sticky Note

2 marks



Sticky Note

0 marks



Sticky Note

2 marks
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(d) Below is a photomicrograph of the bacteria Nostoc, which also inhabits fresh water o

ponds and ditches. They were once thought to belong to the same group of organisms
as Spirogyra and thought to have the same cellular structure. Evidence from electron
microscopy has now grouped these two separately.

Conclude what cell types are present in Spirogyra and Nostoc. Identify two differences
and one similarity (not labelled in the photomicrographs) between these two species that
would be revealed by electron microscopy. [3] @

photosynthetic peptidoglycan
membrane cell wall

24000101

"
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Sticky Note

Total = 4



Sticky Note

No correct differences are given and the candidate has failed to recognise that Spirogyra is eukaryotic and Nostoc is prokaryotic, so no marks gained.



Sticky Note

The candidate has simply repeated information from the photographs - no marks.



Sticky Note

0 marks
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3. The photomicrograph below is of Spirogyra; an autotrophic organism that inhabits fresh water
ponds and ditches.

™~

cellulose
cell wall
(a) Identify the organelles labelled A and B. [2]
A e
B e

(b) The actual width of the cell between points X — Y was 32.3 um. Calculate the magnification
that was used to take the photomicrograph. [2]

magnification = ...

(c) During the day the concentration of solutes in the pond water changes due to evaporation.
However, the length of the spirogyra cells remain almost constant. What can you conclude
about how the structure of the cell wall enables Spirogyra to survive in different solute
concentrations? [4]

Examiner
only
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(d) Below is a photomicrograph of the bacteria Nostoc, which also inhabits fresh water o

ponds and ditches. They were once thought to belong to the same group of organisms
as Spirogyra and thought to have the same cellular structure. Evidence from electron
microscopy has now grouped these two separately.

Conclude what cell types are present in Spirogyra and Nostoc. |dentify two differences
and one similarity (not labelled in the photomicrographs) between these two species that
would be revealed by electron microscopy. [3]

photosynthetic peptidoglycan
membrane cell wall

2400U101
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Examine

6. Pyrophosphatase is an enzyme found inside the nucleus of cells and is involved in DNA on
replication. The .enzyme catalyses the conversion of a molecule of pyrophosphate to two
phosphate ions. The diagrams below show the enzyme pyrophosphatase and its substrate
pyrophosphate. Molecules of phenylalanine (an amino acid) and phosphate are also shown;
both of these molecules are known to inhibit pyrophosphatase. (Drawings are not to the same

scale).

NENQ/ ‘;i%Q/
O 0
I I
Ve P\ ~ I3\
) \,\os@“"’ —O \ _ O \ B O_
N ‘_’-‘t\’;% O O
pyrophosphate
pyrophosphatase
O
]
e cr
o - H,N— C— COOH
phosphate |
H

phenylalanine

Describe and explain why pyrophosphatase can only hydrolyse pyrophosphate and the
mechanism by which phenylalanine and phosphate inhibit pyrophosphatase. [9 QER]

22
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6. Pyrophosphatase is an enzyme found inside the nucleus of cells and is involved in DNA

replication. The enzyme catalyses the conversion of a molecule of pyrophosphate to two
phosphate ions. The diagrams below show the enzyme pyrophosphatase and its substrate
pyrophosphate. Molecules of phenylalanine (an amino acid) and phosphate are also shown;
both of these molecules are known to inhibit pyrophosphatase. (Drawings are not to the same
scale).

O O
] |
e P\ /P
o7 ™Mo Do
o on
pyrophosphate
pyrophosphatase
O
|
P CH,
_O/ \}O"
O H,N — C— COOH
phosphate |
H
phenylalanine
Describe and explain why pyrophosphatase can only hydrolyse pyrophosphate and the
mechanism by which phenylalanine and phosphate inhibit pyrophosphatase. [9 QER]
Pg}ro‘p[r\ﬂopkmfmmna%kﬁ&m%ga]ozjropmszpmtc ....... dus.. to.....
A2 GIALD...... bu/(\g ...... hoghly...specifat. ot om...otdyp. ttsagnine.. anol....
bcrmt(:epgre!/)l/\awéwnw\i ........ bosoll.. k... dowh. .. o &fﬂao(xw ................
QL S st 00 Bl 05T o e 8 OB R
Pl aglaliinaint... nom*wm,omfpm@wmm/@Py/\e'ol«\oslokwfw&
by%a%l\gﬁMMOJ%a ...... ke o ot m&mw ...................
L BMLLEG. Ht ol 0P U oA SO 6. Shaoge... b o
..... o pxgugmumzysm\Jw@%zydvme—TW;m

W
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6. Pyrophosphatase is an enzyme found inside the nucleus of cells and is involved in DNA
replication. The enzyme catalyses the conversion of a molecule of pyrophosphate to two
phosphate ions. The diagrams below show the enzyme pyrophosphatase and its substrate
pyrophosphate. Molecules of phenylalanine (an amino acid) and phosphate are also shown;
both of these molecules are known to Wse. (Drawings are not to the same

scale). -
o) O
I ]
/ P\ e P
07\ Mo”7\ Mo
o on
pyrophosphate N
Y
pyrophosphatase
0]
I
P CH,
07 |\ No- |
O H,N— C— COOH
phosphate |
| H

phenylalanine {

Describe and explain why pyrophosphatase can only hydrolyse pyrophosphate and the
mechanism by which phenylalanine and phosphate inhibit pyrophosphatase. [ QER]

Pgrofharphalmc ..... coa... UlA(Aj ........... M.Mh:}(ﬁ......‘...P.S.IQPMQJP.&’LGJ‘E

because W\ﬂb"ra.zvg ....... lewels....0f....Linichure o4 Mo ...

ALNUYAL...... 00aKe.... wp. Mo _achive  Jite. ;. pyroghorphede .
...... g e only.. o0 Haak......can.... hoiad. ... 3o e

i1 Haen... hdedysed....ndo.... twe.....plhorphake. .. ious,. when. ..

Jhouds.... . a m....Bﬂmm......,‘....m.fh‘m.“.....M.....‘...vf.\jmp.hoxphajﬁ ........... and..a..
ok padecude s Focnaedl .. Viebsploadd A a0dddl.................

The enmyme and subsfrate Gind ak e achve ik formang
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pmom cts  are jlorm,ad uhen ey brectu OfC
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Question

Marking details

Marks available

AO1

AO2

AQO3

Total

Maths

Prac

Indicative content

Pyrophosphatase has tertiary structure

The active site has a specific shape

Pyrophosphate has a complementary shape

fits into the active site/ forms Enzyme Substrate Complex
lock and key theory/ induced fit

Phenylalanine must be a non-competitive inhibitor;

As it has a shape different to pyrophosphate;
Phenylalanine bonds to the allosteric site/site away from
the active site;

Causes a change in the shape of the active site;
Pyrophosphate’s active site is no longer
complementary/prevents pyrophosphate binding

fewer enzyme-substrate complexes are formed,;

The maximum rate of reaction cannot be reached at any
concentration of pyrophosphate;

Phosphate must be a competitive inhibitor;

As it has a similar shape to {pyrophosphate/ substrate} /
phosphate has a complementary shape the active site;
Phosphate {binds to/ competes for} the active site;
Prevents pyrophosphate binding / fewer enzyme-
substrate complexes are formed,;

The maximum rate of reaction can be reached at higher
concentrations of pyrophosphate;

13






7-9 marks

Indicative content of this level is:

Detailed explanation of lock and key/ induced fit theory.
Detailed explanation of the action of inhibition of phenylalanine.
Detailed explanation of the action of inhibition of phosphate.

The candidate constructs an articulate, integrated account,
correctly linking relevant points, such as those in the indicative
content, which shows sequential reasoning. The answer fully
addresses the question 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:
Any two from:

Explanation of lock and key/ induced fit theory/ or description of.
explanation of the action of inhibition of phenylalanine
explanation of the action of inhibition of phosphate.

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.

© WJEC CBAC Ltd.
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1-3 marks
Indicative content of this level is:
Brief explanation of lock and key/ induced fit theory

OR
Brief explanation of the action of inhibition of phenylalanine

OR
Brief explanation of the action of inhibition of phosphate.

The candidate makes some relevant points, such as those in the
indicative content, showing limited reasoning. The answer
addresses the guestion with significant omissions. The
candidate has limited use of scientific conventions and
vocabulary.

0 marks
The candidate does not make any attempt or give a relevant
answer worthy of credit.

Question 6 total
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Examine

6. Pyrophosphatase is an enzyme found inside the nucleus of cells and is involved in DNA on
replication. The .enzyme catalyses the conversion of a molecule of pyrophosphate to two
phosphate ions. The diagrams below show the enzyme pyrophosphatase and its substrate
pyrophosphate. Molecules of phenylalanine (an amino acid) and phosphate are also shown;
both of these molecules are known to inhibit pyrophosphatase. (Drawings are not to the same

scale).
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Describe and explain why pyrophosphatase can only hydrolyse pyrophosphate and the
mechanism by which phenylalanine and phosphate inhibit pyrophosphatase. [9 QER] @
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Sticky Note

The candidate has given an excellent description of enzyme structure and related this to the lock and key hypothesis.



Sticky Note

This candidate has provided detailed explanations on the three aspects of this question, which includes the majority of the indicative content. The account is well structured, uses precise biological terminology and is free from errors. The only omission is the reference to the effect of increasing substrate concentration on inhibition.  The candidate gains 8 marks.
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Sticky Note

Correctly identified phenylalanine as a non-competitive inhibitor and provided a clear and concise explanation of the mechanism of inhibition.



Sticky Note

Correctly identified phosphate as a competitive inhibitor and provided a clear and concise explanation of the mechanism of inhibition.
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6. Pyrophosphatase is an enzyme found inside the nucleus of cells and is involved in DNA
replication. The enzyme catalyses the conversion of a molecule of pyrophosphate to two
phosphate ions. The diagrams below show the enzyme pyrophosphatase and its substrate
pyrophosphate. Molecules of phenylalanine (an amino acid) and phosphate are also shown;
both of these molecules are known to inhibit pyrophosphatase. (Drawings are not to the same
scale).
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Describe and explain why pyrophosphatase can only hydrolyse pyrophosphate and the

mechanism by which phenylalanine and phosphate inhibit pyrophosphatase. [9 QER]
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Sticky Note

This demonstrates a limited understanding of enzyme specificity and lacks detail regarding the specific shape of the active site and the complementary shape of the pyrophosphate.



Sticky Note

This is a middle band essay: the candidate has given a detailed account of both competitive and non-competitive inhibition. However, there is a lack of detail regarding the specificity of the pyrophosphatase.  candidate gains 6 marks.
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Sticky Note

The candidate has correctly identified phosphate as the competitive inhibitor and given a detailed explanation of the mechanism of inhibition. 



Sticky Note

The candidate has correctly identified phenylalanine as the non-competitive inhibitor and given a detailed explanation of the mechanism of inhibition. The candidate makes reference to an individual enzyme and therefore stating that 'no reaction occurs' is not incorrect in this context.
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Pyrophosphatase is an enzyme found inside the nucleus of cells and is involved in DNA
replication. The enzyme catalyses the conversion of a molecule of pyrophosphate to two

phosphate ions. The diagrams below show the enzyme pyrophosphatase and its substrate
pyrophosphate. Molecules of phenylalanine (an amino acid) and phosphate are also shown;

both of these molecules are known to inhibit pyrophosphatase. (Drawings are not to the same
scale). -
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Describe and explain why pyrophosphatase can only hydrolyse pyrophosphate and the
mechanism by which phenylalanine and phosphate inhibit pyrophosphatase. [ QER]
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Sticky Note

The candidate demonstrates some understanding of enzyme specificity, however the answer lacks detail and does not make reference to the specific shape of the active site, or the complementary shape of the pyrophosphate.



Sticky Note

This is a bottom band essay: the candidate has made some relevant points but there is limited understanding of enzyme inhibition. Answer scores 2 marks.
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Sticky Note

This is incorrect. The candidate is confusing the effect of inhibition on the maximum rate of reaction.



Sticky Note

The candidate demonstrates some knowledge of non-competitive inhibition, but has linked this to both phosphate and phenylalanine.
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6. Pyrophosphatase is an enzyme found inside the nucleus of cells and is involved in DNA
replication. The enzyme catalyses the conversion of a molecule of pyrophosphate to two
phosphate ions. The diagrams below show the enzyme pyrophosphatase and its substrate
pyrophosphate. Molecules of phenylalanine (an amino acid) and phosphate are also shown;
both of these molecules are known to inhibit pyrophosphatase. (Drawings are not to the same
scale).
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Describe and explain why pyrophosphatase can only hydrolyse pyrophosphate and the
mechanism by which phenylalanine and phosphate inhibit pyrophosphatase. [9 QER]
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