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QUESTION ONE: DNA REPLICATION

(a) The model below shows DNA replication.

Label the following on the diagram:
. nucleotide

. nitrogen base

¥ hydrogen bond

: parent strand

. daughter strand

. sugar-phosphate backbone.
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(b)  Explain the purpose of DNA replication.
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Enzymes are needed for DNA replication. ssEssor

Discuss the function of enzymes in DNA replication and the factors that affect them.

In your answer include:
~a description of the structure of an enzyme
an explanation of how ehzymes function in DNA replication _
a discussion of at least three factors that affect enzymes during DNA replication.
You may use diagrams in your answer.
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QUESTION TWO: MITOSIS AND MOVEMENT OF MATERIALS

(a)

(b)
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[ ] Maternal
[I] Paternal

adapted from: https://www.bio.purdue.edu/BCBLab/?p=1093

Describe what is happening in the diagram above during mitosis.
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Explain the purpose of mitosis, and how this type of cell division occurs.
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Most cells in the human body grow to a limited size then divide. The new cells grow, but also
divide when they have reached a certain size.

Discuss how the surface area to volume ratio affects the process of diffusion, and why the
changes in surface area to volume ratio may cause the cell to divide.

In your answer include:
. a description of how the surface area to volume ratio changes as the cell grows

. an explanation of how the surface area to volume ratio affects the movement of
materials into and out of a cell

. an explanation of diffusion
o a discussion of how the surface area to volume ratio can affect diffusion and cell
division.
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QUESTION THREE: CELL PROCESSES

Photosynthesis and cell respiration are cell processes carried out within a
plant.

Discuss the similarities and differences between photosynthesis and
aerobic cell respiration in a plant.

In your answer include:

. a word equation of photosynthesis and aerobic cell respiration

. an explanation of how both aerobic cell respirétion and
photosynthesis are required to support the overall survival of the
plant

http://www.ecoagra.com/eA
. a discussion of the similarities and differences of the two processes. BPP-HowItWorks.html

Specific details of stages for each process are NOT required.
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Annotated Exemplar Template

Excellence exemplar 2016

Subject: | Biology Standard: | AS91156 Total score: | 22
Q Grade Annotation
score

1a All six labels are correctly positioned on the diagram.

NB: Nucleotide label impossible to position as there is insufficient detail in the
diagram so any reasonable attempt was marked correct and only 5 labels
were required to be correct for N2. Also the diagram was virtually the same as
the one in the Biozone Workbook but the labels were contradictory. Markers
accepted either contradictory option. Either top part of diagram — Parent
Strand and bottom “forks” — daughter strand Or complete strand — Parent
strand and broken strand — daughter strand.

Ib Idea of Identical DNA produced ( the word ‘copy’ was assumed to mean
identical. — A point

1b Idea that the resulting new cell was able to perform the same function as
its DNA was the same as that of the parent cell - M point

1c Discussion of enzyme function in the role of DNA replication and three
factors impacting on that function. Factors could be any three of Temperature,
pH, Inhibitors, Concentration of Enzyme or Concentration of Substrate.

In this example three factors were discussed with reference to Collision
Theory and enzyme function but to gain an E grade the student needed to link
their discussion to the context and recognise that the overall performance of
an enzyme is the combined effect of all factors.

2a Student mentions spindle and that chromosomes line up on it — N2

2b Purpose of Mitosis correctly identified as Growth and repair of damaged
cells. To gain the ‘M’ grade here the student needed to include the idea that
cell division increased the SA:V ratio so improving the efficiency of diffusion.
Very few students included this point.

2c¢ This student very adequately discusses the movement of materials in a
cell, the efficiency of this movement and how it links to the process of
diffusion.

This student correctly writes a word equation for both Aerobic Respiration and
Photosynthesis. (the absence of ATP in the respiration word equation is
compensated for in the symbol equation that was not required.)

The student went on to discuss both processes and at least two similarities
and differences between them.




