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Aiming for 9s

Key concept workbook



Biology

Key concepts required to help you achieve an 9:

 Cell division and DNA

 Transport across membranes

 Cloning and genetic engineering

 Photosynthesis and limiting factors

 Genetic crosses

 Plant hormones

 Chemical defences against diseases

 Homeostasis 

 Digestive enzymes

 Genetic tree diagrams



Key concept 1 – Cell division and DNA

Definitions
Haploid – Having one set of chromosomes. 
Diploid – Having two sets of chromosomes one set from each parent.
Gamete – The sex cells (sperm, egg (ova), pollen and ovule)
Mitosis: 
• The production of two daughter cells with identical sets of chromosomes in the nucleus the 

same as the parent cell.
• Results in the formation of two genetically identical diploid cells. 
• Occurs during growth and repair and asexual reproduction
Meiosis:
• The production of four daughter cells, each with half the number of chromosomes as the parent 

cell. 
• Results in the formation of genetically different haploid gametes.
• Occurs when forming gametes only. 

At fertilisation, haploid gametes join to form a diploid zygote.

Assessment a for cell division and DNA (10 marks)
i. QWC:
Mitosis and meiosis are two different types of cell division that occur in animals and plants.  Compare and 

contrast these two processes giving examples from both animals and plants. .
You need to refer to where each one takes place and discuss the types of cells produced.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Explain how molecules of DNA control characteristics  in plants and animals.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b for cell division and DNA  (10 marks)

i. Angelina Jolie has the BRACA 1 allele, it increases the chance of her developing a type of breast cancer.
To test for this allele doctors can:
•        collect several eggs from her ovaries
•        fertilise the eggs with sperm in vitro

The doctors would expect half the embryos produced to be female.
Explain why.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)

ii. She could chose to have a female embryo that does not have the allele implanted into the her uterus.
Evaluate the advantages and disadvantages of the whole procedure.
Use information from all parts of this question and your own knowledge.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii. The girl born will not look exactly like her mother when she is born,
Explain why

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)



Suggested marking guidance for assessment  a:  Cell division and DNA (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief 
description of the 
differences  between 
mitosis and meiosis with 
at least 1 similarity or 
difference and 1 plant or 
animal gamete named. 
The spelling, punctuation 

and grammar are very 
weak.

There is a clear description of 
the differences  between mitosis 
and meiosis with at least 1 
similarity, 1 difference and 1 
plant and 1 animal gamete 
named. 

There is reasonable accuracy in 
spelling, punctuation and 

grammar, although there may 
still be some errors

There is a detailed description of the 
differences  between mitosis and meiosis 
with at least  2  similarities, 2 differences 
and 1 plant and 1 animal gamete named. 
Together with a discussion of the haploid 
and diploid nature of the daughter cells 
(WTE). 

The answer shows almost faultless 
spelling, punctuation and grammar.

Examples of biology points made in the response:
Mitosis: Asexual reproduction, diploid cells, for  growth and repair, forms body cells, no variation, no re-
assortment, clones of parent  cell, 1 division, 2 cells produced. 

Meiosis: Sexual reproduction, haploid cells, gametes formed; sperm, egg, ovum, pollen, ovule, leads to 

variation, re-assortment of genes, crossing over, 2 divisions, 4 cells produced.

ii DNA carries coded information 
This controls the order of amino acids in the polypeptide
The proteins or enzymes formed
Have specific functions that lead to certain characteristics. 4

Suggested marking guidance for assessment  b:  Cell division and DNA (10 marks)
i Human chromosomes have 23 pairs and the final pair code for sex cells

All egg cells have X (chromosome)
Half / 50% sperm have X (chromosome)
Half / 50% sperm have Y (chromosome)                                                                                          3

ii Advantages:
Baby/ child  is less likely to inherit breast cancer  
Future generations of females less likely to have the allele (get cancer)
Less expensive than treating cancer
Disadvantages:
Some people feel that it is immoral or unethical to kill embryos (against their religion)
The embryo could be harmed in the procedure.
The mother needs to take hormones that could harm her.
The mother may be harmed in the procedure.                                                                                   4

iii When gametes (sex cells) are produces due to meiosis 
Chromosomes randomly assort 
Crossing over of the chromatids can also occur.
Fertilised eggs contain half the chromosomes from the sperm and half from the egg.                3



Key concept 2 - Transport across membranes

The idea of concentrations and gradients within them is important when understanding the 
movement of substances across cell membranes. Concentration gradient is the difference in the 
concentration of a chemical across a membrane.
• Diffusion- The movement of particles (molecules or ions) from an area of higher concentration to 

an area of lower concentration
• Osmosis- The movement of water molecules across a partially-permeable membrane from a region 

of low solute concentration to a region of high solute concentration.
• Active transport- the process by which dissolved molecules move across a cell membrane from a 

lower to a higher concentration. In active transport, particles move against the concentration 
gradient - and therefore require an input of energy from the cell.

• Partially permeable- Also called semi-permeable. A partially permeable membrane allows water 
and other small molecules to pass through but not larger molecules such as starch.

**Sometimes dissolved molecules are at a higher concentration inside the cell than outside, but, 
because the organism needs these molecules, they still have to be absorbed. Carrier proteins pick 
up specific molecules and take them through the cell membrane against the concentration gradient.

Assessment a: Transport across membranes (10 marks)
i.  QWC: 
Explain why diffusion is important to animals and plants.
In your answer you should refer to:
• animals
• plants
• examples of the diffusion of named substances.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii Explain how the alveoli are adapted for efficient gas exchange

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Transport across membranes (10 marks)

i. Explain what happens to a palisade cell and an epithelial cell when they are placed in a very dilute glucose 
solution and explain why they behave differently.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. .. (3 marks)

ii. Plants exchange substances with the environment, plant roots absorb water mainly by osmosis whereas plant 
roots absorb ions mainly by active transport.
Explain why roots need to use the two different methods to absorb water and ions.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3marks)

iii.  The blood absorbs glucose and xylose (another type of sugar) from the small intestine, glucose and xylose 
molecules are the same size, but glucose is absorbed faster. Experiments show that the uptake of oxygen by 
the intestine is 50 % higher in the presence of glucose than in the absence of glucose. Xylose does not have this 
effect on the uptake of oxygen. Cells in the intestines have lots of mitochondria. 
Explain how this information provides evidence that glucose is absorbed by the small intestine using active 
transport.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment  a:  Transport across membranes (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication (QWC) as 
well as the standard of the scientific response. Teachers should and apply a ‘best-fit’ approach to the 

marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

An example is given of a 
named substance

or a process or there is an 
idea of why diffusion is 
important eg definition.

The spelling, punctuation 
and grammar are very weak.

At least one example of a 
substance is given

and correctly linked to a process 
in either animals or plants.

There is reasonable accuracy in 
spelling, punctuation and 

grammar, although there may 
still be some errors

There is a description of a process 
occurring in animals and plants 

that is correctly linked to a 
substance

The answer shows almost 
faultless spelling, punctuation 

and grammar.

Examples of biology points made in the response:
Importance of diffusion:
To take in substances for use in cell processes
Waste products from cell processes removed
Examples of processes and substances:
For gas exchange / respiration: O2 in / CO2 out
For gas exchange / photosynthesis: CO2 in / O2 out
Food molecules absorbed: glucose, amino acids in the small intestines
ii Folds in the alveoli provide a large surface area   

Thin alveolar membrane to  allow gases to diffuse more quickly 
Short diffusion distance between the alveoli and the capillary to allow quicker diffusion of gases 
Constant flow of blood maintains a concentration gradient so gases can diffuse  4

Suggested marking guidance for assessment  b:  Transport across membranes (10 marks)

i Water enters both cells by osmosis    
The palisade cell becomes turgid and the epithelia cell  bursts (lysis) 
The palisade cell does not burst because it has a  cell wall (strong)  but the epithelial cell bursts 
because the cell membrane  is too weak to withstand the pressure                                                          3

ii Solution in soil is more dilute than in root cells
Water moves from the dilute to the more concentrated region inside the roots 
Concentration of ions in soil less than that in root cells
So energy needed to move ions or ions are moved against concentration gradient 3

iii Active transport needs energy / diffusion is does not  need energy 
This energy is released by  aerobic respiration 
Glucose is a reactant in aerobic respiration
More aerobic respiration with more O2

Aerobic respiration / energy release occurs in mitochondria  
Xylose  is absorbed by diffusion / not by active transport 4



Key concept 3- Cloning and genetic engineering
Plants can make identical copies (clones) of themselves. Many plants have ways of increasing their numbers by asexual 
reproduction – new plants are created by repeated cell division
Adult cell cloning summary:

• Removal of diploid nucleus from a body cell
• Enucleation, or removal nucleus from egg cell
• Insertion of diploid nucleus into enucleated egg cell
• Stimulation of the diploid nucleus to divide by mitosis by an electric shock

Embryo cloning summary:
• Sperm is taken from an organism with desirable characteristics, this sperm artificially inseminated into a 

female. 
• Zygote develops and an embryo forms.
• The embryo is removed and split into individual cells.  Each embryo that develops is then placed into a 

surrogate female.
• The organisms that then develop are genetically identical to each other. 

Assessment a: Cloning and genetic engineering (10 marks)
i. QWC: 
A liger is a hybrid cross between a lion and a tiger. Ligers are not able to breed, scientists could produce more ligers from 
a liger by adult cell cloning. Describe how adult cell cloning could be used to produce a liger.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii Super salmon have been produced by scientists by using genes from a tuna. Explain how a gene can be transferred 
between fish species.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

Advantage All the new plants are genetically identical – they will all have the desired characteristics.

Advantage Organisms that are difficult or slow to breed normally can be reproduced quickly. Some plant varieties do 
not produce seeds, others have seeds that are dormant for long periods.

Disadvantage If a clone is susceptible to disease or changes in environment, then all the clones will be susceptible.

Disadvantage It will lead to less variation, and less opportunity to create new varieties in the future.



Assessment b: Cloning and genetic engineering (10 marks)

i. Tissue culture is a type of asexual reproduction . Describe the main features of asexual reproduction .

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (2 marks)

ii. The Amur leopard is a critically endangered species, evaluate the use of adult cell cloning to conserve 
endangered species.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii. Wheat crops may become infested with weeds. Scientists are developing genetically-engineered strains of 
wheat which resist the action of herbicides. 
Evaluate the possible advantages and disadvantages of developing genetically-engineered herbicide-resistant 
crops.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. .. ………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………….       (4 marks)



Suggested marking guidance for assessment  a:  Cloning and genetic engineering

(10 marks)
Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-fit’ 

approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is simple description of 
the early stages of adult cell 
cloning. However there is 
little other detail and the 
description may be confused 
or inaccurate.

The spelling, punctuation 
and grammar are very weak.

There is an almost complete 
description of the early stages 
of the process and description 
of some aspects of the later 
stages. The description may 
show some confusion or 
inaccuracies.

There is reasonable accuracy 
in spelling, punctuation and 

grammar, although there may 
still be some errors

There is a clear, detailed and 
accurate description of all the 
major points of how adult cell 
cloning is carried out.

The answer shows almost faultless 
spelling, punctuation and 

grammar.

Examples of biology points made in the response:
Skin cell from liger
Unfertilised egg cell 
Remove nucleus from egg cell (enucleation)
Take nucleus from skin cell
Put into empty egg cell
Then give electric shock
Causes egg cell to divide
Then place into uterus of a surrogate
ii Use enzymes     

To cut gene from tuna chromosome / DNA
Insert gene using enzymes
Into salmon chromosome / DNA / egg / embryo / nucleus 4

Suggested marking guidance for assessment  a:  Cloning and genetic engineering

(10 marks)
i No fusion of gametes / fertilisation

Only one parent
No mixing of genetic material
No genetic variation 2

ii Pros:
Useful if species difficult to breed
Prevents extinction / continues genetic line 

2

Cons:
Low success rate
Could cause development problems in the 
leopard
Cloning reduces gene pool 

2
iii Pros:

Herbicides kills weeds but not cotton
Higher yields of cotton
Increased profits for farmer  

2

Cons:
Reduced genetic variation in ecosystem
Other species of plants may become resistant to 
herbicide
Effects on ecosystem by spread of herbicide 
resistant plants                                                         2



Key concept 4- Photosynthesis and limiting factors 

In any question on limiting factors, the factor on the X axis remains a limiting factor for as long as the 
graph continues to rise; in this case the point at which it levels off. At this point photosynthesis may 
still be limited by other factors such as temperature or carbon dioxide concentration.
You may be expected to use the data provided in support of your answer.
There are three main limiting factors in photosynthesis:
Lack of carbon dioxide. If there is no carbon dioxide available there is a lack of the reactants carbon 
an oxygen to react with the Hydrogen and oxygen from water and no more glucose will be produced.
Low temperatures. These limit photosynthesis since the enzymes controlling the reactions are below 
their optimum temperature and low kinetic energy of the reactants keeps the rate of reaction low.
Lack of light. In the absence of light there is not enough energy to allow for the activation energy to 
be reached to initiate the  reaction between carbon dioxide and water.

Assessment a: Photosynthesis and limiting factors 10 marks)
i. QWC: 
Light intensity and water availability can affect the rate of photosynthesis. Describe and explain the effects 
of two other factors that affect the rate of photosynthesis.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         ( 6marks)

ii  You are a farmer wanting the best conditions for growing your crops. Explain using your own knowledge and 
information from the graph why you should not heat the greenhouse to a temperature higher than 35 °C.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..      

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

(4 marks)



Assessment b: Photosynthesis and limiting factors (10 marks)

i. The graph shows how the concentration of carbon dioxide in a greenhouse changes over 24 hours.
Explain why the concentration of carbon dioxide 
in the air of the green house increased between X 
and Y and why it decreased between Y and Z.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………                                                                                    (2 marks)

ii. The graph shows how the rate of photosynthesis is affected by different conditions. Explain the results on 
the graph

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ………………….. 

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………
(4 marks)

iii.  Some plants are growing in a greenhouse on a warm summers day. Which one of the following factors is most 
likely to limit the rate of photosynthesis at this time?
• carbon dioxide concentration
• light intensity
• temperature
Explain the reason for your answer

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment  a: Photosynthesis and limiting factors 

(10 marks)
Question Suggested Answers Additional Guidance

I (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

Factor 1:
CO2 (concentration)
Factor 2: temperature
allow warmth / heat
mentioned
The spelling, punctuation 

and grammar are very 
weak.

The factors are both stated and
the effects of both factors on 

the rate of  photosynthesis are 
described.

There is reasonable accuracy in 
spelling, punctuation and 

grammar, although there may 
still be some errors

The factors are stated and 
described and there is a detailed 
explanation  for each factor on 
the rate of photosynthesis.

The answer shows almost 
faultless spelling, punctuation 

and grammar.

Examples of biology points made in the response:
Factors: Carbon dioxide concentration and temperature.
Description: 
• As CO2 increases so does rate and then it levels off or shown in a graph 
• As temperature increases, so does the rate and then it decreases or shown in a graph
Explanation:
• CO2  one of the  raw material, less photosynthesis , then another factor limits the rate
• Temperature increases rate of chemical reactions / more kinetic energy up to optimum, then rate falls 

because the enzyme is denatured.
ii Above 35 °C (to 40 °C) – little increase in rate or > 40 °C – causes decrease in rate

Waste of money or less profit / expensive
because respiration rate is higher at > 35 °C or respiration reduces the effect of photosynthesis               

3

Suggested marking guidance for assessment  b: Photosynthesis and limiting factors 

(10 marks)
i X-Y - respiration is occurring all the time

No photosynthesis because no light between midnight and 6am
Y-Z - photosynthesis rate greater than respiration rate
Photosynthesis in the light  uses CO2  before dusk 2

ii Increased light = increased photosynthesis 
Limit depends on temp/CO2 levels 
Increased  CO2 = increased  photosynthesis 
Increased  temp = increased photosynthesis 4

iii Carbon dioxide concentration   
Atmospheric concentration very low / value give e.g. 0.03%
Temperature higher enzymes at optimum (until they denature)     
Light intensity higher so energy at optimum 4    



Key concept 5- Genetic crosses

• A monohybrid cross shows the inheritance of one characteristic through two generations. From 
parents to the F1 generation and then from the F1 generation to the F2generation. Each of these 
genes can have two or more alleles.

• Crosses have a recognised format and the structures of chromosomes are not shown. Instead, the 
letters used to identify the alleles of the genes are used to represent the chromosome.

• Each parent has produced the same four types of gamete. Fertilisation is a random process with an 
element of chance, therefore, any one of the gametes from one parent can fuse with any one of the 
four types of gamete of the other parent. 

• These possible combinations of gamete are best shown in a Punnett square. 
• The possible gametes of each parent are set out along different axis and the possible combinations 

of gametes shown within the squares
• The results from such crosses show the expected ratios of the four different phenotypes or 

genotypes.

Assessment a: Genetic crosses (10 marks)

i. QWC: 
Embryos can be screened for genetic disorders. Many people would favour the use of embryo screening for 
cystic fibrosis (over production of sticky mucus that clogs the lungs and pancreas) but not for polydactyly (extra 
digits on hand or feet). Compare the issues involved in the use of embryo screening for cystic fibrosis and for 
polydactyly. You should use your knowledge and understanding of the process of embryo screening.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

Ii  The bee, has either long wings or short wings, as shown in the diagram. The size of the wings is determined 
by a pair of alleles: L and l, long wings are dominant to short wings. 
A male and a female long-winged fly were crossed. They produced 96 offspring. 72 of the offspring had long 
wings and 24 had short wings. Use a genetic diagram to explain this.

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..         (4 marks)                                                                                                                    



Assessment b: Genetic crosses (10 marks)

i. Kathy and Jonathan Thwaite have a child with cystic fibrosis. They hope to have another child. They want 
to know the probability that their next child will have cystic fibrosis. After genetic testing they are told 
they are they have a 1 in 4 chance of their next child inheriting the disorder. 

Explain using a diagram what their genotype is. Use the letters F for normal allele and f for cf allele. 

(3 marks)

ii. Kathy and Johnathan decided to visit a genetic counsellor who discussed embryo screening. Read the 
information which they received from the genetic counsellor.
• Eggs will be removed from Mrs Thwaite's ovary while she is under an anaesthetic.
• The eggs will be fertilised in a dish using Mr Thwaite’s sperm cells.
• The embryos will be grown in the dish until each embryo has about thirty cells.
• One cell will be removed from each embryo and tested for cystic fibrosis.
• A suitable embryo will be placed into Mrs Thwaite’s uterus and she may become pregnant.
• Any unsuitable embryos will be destroyed.
Evaluate the use of embryo screening in this case.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii. Neurofibromatosis – 1 is a dominant inherited disorder. A couple have a 1 in 2 chance of having a child with the 
disorder, draw a genetic diagram to explain why.
Show the genotypes and phenotypes of the offspring.

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)                                                                                                                       

(3 marks)



Suggested marking guidance for assessment  a: Genetic crosses  (10 marks)

Question Suggested Answers Additional Guidance

10 (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication (QWC) as 
well as the standard of the scientific response. Teachers should and apply a ‘best-fit’ approach to the 

marking.

0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief description 
of the issues involved in
screening for at least one 
condition.
The spelling, punctuation 

and grammar are very 
weak.

There is some description of 
issues involved in screening
for both conditions but there is a 
lack of both pros and
cons for the two conditions.

There is reasonable accuracy in 
spelling, punctuation and 

grammar, although there may 
still be some errors

There is a clear, balanced and detailed 
description of the issues involved in 
screening for both conditions, giving
pros and cons for each condition.
The answer shows almost faultless 
spelling, punctuation and grammar.

Examples of biology points made in the response:
For cystic fibrosis
pros:
Reduce number of people with cystic fibrosis (in population)
Reduce health-care costs
Allows people to make choices about termination
cons:
Possible damage / risk to embryo / foetus / baby
Possible harm / risk to mother
Have to make ethical / moral / religious decisions
ii Parental genotypes correct – both Ll

Gametes correctly derived from parents genotypes                                                                                              
Offspring genotypes correctly derived from gametes – LL, Ll, Ll, ll
3:1 ratio recognised 4

Suggested marking guidance for assessment  b: Genetic crosses  (10 marks)
i Ff- heterozygous

Genetic diagram including: gametes: F and f from both parents
Correct derivation of offspring genotypes:

FF Ff Ff ff
Identification of ff as having cystic fibrosis 4

ii Pros:
Greater / certain chance of having child / embryo without cystic fibrosis 
Child with cystic fibrosis difficult to bring up
Cystic fibrosis (gene / allele) not passed on to future generations                                                          2
Cons
Operation dangerous for mother / named eg infection
Ethical or religious issues linked with destruction of embryos
Cost of procedure
Possible damage to embryo                                                                                                    2

iii Parental genotypes Nn and nn
Correct derivation of offspring genotypes:

Affected -Nn, Nn, normal - nn, nn
Identification of Nn as having the disorder                                                                                                       3

For polydactyly:
pros:
Cures ‘disfigurement’
Prevents the need for amputation of digits
cons:
Risk to mother for condition that is not life 
threatening
Risk to embryos for condition that is not life 
threatening



Key concept 6- Plant hormones
• A 'tropism' is a growth in response to a stimulus. Plants grow towards sources of water and light, 

which they need to survive and grow.
• Auxin is a plant hormone produced in the stem tips and roots, which controls the direction of 

growth. Tropisms are controlled by plant hormones called auxins. These water-soluble chemicals 
move through the plant in solution.

Auxins change the rate of elongation in plant cells, controlling how long they become. Shoots and 
roots respond differently to high concentrations of auxins:

• cells in shoots grow more
• cells in roots grow less.

• There are two main types of tropisms:
• positive tropisms – the plant grows towards the stimulus
• negative tropisms – the plant grows away from the stimulus.

• Phototropism is a tropism where the stimulus is light. A geotropism (gravitopism) is a tropism 
where the stimulus is gravity. The roots and shoots of a plant respond differently to the same 
stimuli.

Assessment a: Plant tropisms (10 marks)
i. QWC: Describe how you could the apparatus shown in the drawings to investigate the growth response of 
seedlings to light shining from one side.
You should include a description of the results you would expect.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. How does the hormone control the response of the seedling to light shining from one side?
……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Plant tropisms (10 marks)

I. Some students did an investigation The students:
• grew seeds until short shoots had grown
• used black plastic to cover parts of some of the shoots
• put the shoots in light coming from one direction
• put boxes over the shoots to keep out other light.
The diagrams show how the investigation was set up.
Describe two variables that the students should control in this investigation.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (2 marks)

ii. Shoot A bent towards the light as it grew. Explain why and how. 

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii.. A student grew a plant in an upright pot. Later she laid the plant on its side in a dark room. Explain fully why the 
plant responded in this way.

………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment  a: Plant hormones ( 10 marks) 

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a basic 
description of a simple 
method involving 
seedlings and light.
The spelling, punctuation 

and grammar are very 
weak.

There is a description of a 
method involving seedlings in 1-
sided light, and a control, with a 
correct observation.
There is reasonable accuracy in 

spelling, punctuation and 
grammar, although there may 

still be some errors

There is a description of a method 
involving groups of seedlings in 1-sided 
light, and in control conditions. It 
includes some correct measurements or 
observations.
The answer shows almost faultless 
spelling, punctuation and grammar.

Examples of biology points made in the response:
Use of:
Scissors to cut tips from some shoots / cut hole in box
Forceps for handling seedlings
Ruler to measure lengths of shoots at start and at end
Factors controlled – eg temperature / water
Lamp + box re. one-sided lighting
Repetitions – each treatment ≥ 3 times
Control in total darkness / all-round light
Time taken = several hours to a few days
Sample results: tip exposed to 1-sided light→bend to light, tip removed→vertical, control→vertical

ii Auxin diffuses from the tip
More on shady side / moves away from light allow reference to right-hand side                                           
Stimulates growth                                                                                                            
More growth on shady side (than on light side) 4

Suggested marking guidance for assessment  b: Plant hormones ( 10 marks) 
i Two control variables for 1 mark each:

Age / size of shoots
Species or type of plant / seeds
Light intensity
Water 
Temperature                                                                                                                  2

ii Auxin is the hormone involved                                                                                                                     
Unequal  distribution
More hormone on shaded side
Causes growth on shaded side 4

iii Geotropism (gravitropism)                                
Caused the movement of auxin hormone to lower side of stem                                                                        
These hormones stimulate growth of cells on the lower side of stem only                                                      
So the stem grows upwards 4



Key concept 7- Chemical defences against disease

The stomach contains hydrochloric acid. It destroys micro-organisms which you swallow with your food and drink. 
This helps to protect against food poisoning caused by salmonella and other harmful bacteria.
White blood cells can:

• ingest pathogens and destroy them
• produce antibodies to destroy pathogens
• produce antitoxins that neutralise the toxins released by pathogens

KEY LANGUAGE: The pathogens are not the disease, they cause the disease. White blood cells do not eat the 
pathogens, they ingest them. Antibodies and antitoxins are not living things, they are specialised proteins.
Phagocyctes ingest and digest the pathogens or toxins or release an enzyme to destroy them. Having absorbed a 
pathogen, phagocytes may also send out chemical messages that help nearby lymphocytes to identify the type of 
antibody needed to neutralise them. 
Each lymphocyte carries a specific type of antibody - a protein with a chemical ‘fit’ to a certain antigen. The 
lymphocyte reproduces quickly to make many copies of the antibody that neutralises the pathogen. They bind to 
them and damage or destroy them, they coat pathogens, clumping them together so that they are ingested easily by 
phagocytes and they bind to the pathogens and release chemical signals to attract more phagocytes. Once the body 
has made an antibody that recognises a particular micro-organism, it is able to make it again very quickly. 
Vaccination involves putting a small amount of an inactive form of a pathogen into the body. Vaccines can contain: 
live pathogens treated to make them harmless, harmless fragments of the pathogen or toxins produced by 
pathogens dead pathogens. These all act as antigens . When injected into the body, they stimulate white blood cells 
to produce antibodies to fight the pathogen.

Assessment a: Chemical defences against disease (10 marks)

i. QWC: Explain how the vaccine Ipol makes someone immune to polio.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Explain how white blood cells protect us from disease.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Chemical defences against disease  (10 marks)

i. White blood cells are one chemical defence that humans have to disease, describe and explain other 
chemical defences in the human body.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)

ii. Penicillin is an antibiotic which stops bacteria from reproducing. The antibiotic was over used and a resistant 
strain of bacteria now exists. Explain how natural selection could have produced these strains of penicillin 
resistant bacteria.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4marks)

iii. People can be vaccinated against Meningitis. Suggest how a vaccination programme would reduce the 
number of people with Meningitis.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)



Suggested marking guidance for assessment  a: Chemical defences against disease  

(10 marks)
Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

A brief description of 
what a vaccine is or
what it does.

The spelling, 
punctuation and 

grammar are very 
weak.

A simple explanation, a
description of what a vaccine 
is and antibodies or antigens 
mentioned.
There is reasonable accuracy 
in spelling, punctuation and 

grammar, although there 
may still be some errors

A clear explanation of what a vaccine 
is and how it protects against a 
pathogen including how it stimulates 
antibody production and its 
specificity to an antigen.
The answer shows almost faultless 
spelling, punctuation and grammar.

Examples of biology points made in the response:
Ipol vaccine contains dead / weakened polio virus /polio pathogen                                                                                         
Antigens on the stimulate antibody production
Antibody production rapid if (polio) virus/pathogen/microbe enters again
Ipol provides immunity to/against polio       
ii Some (phagocytes) ingest/digest bacteria 

Some (lymphocytes) produce antibodies (for specific antigens)
Which destroy bacteria/viruses
Some (lymphocytes) produce antitoxins
Which counteract poisons/toxins released by bacteria 4

Suggested marking guidance for assessment  b: Chemical defences against disease  

(10 marks)
i The stomach is acidic /pH 2

It releases hydrochloric acid
This kills/destroys bacteria in food and drink
Lysozyme is present in tears/ mucus and saliva (any example)
Enzyme damages cell wall of bacteria                                                                                         3

ii Mutation or description of mutation (gives resistance to penicillin)
Some survive (penicillin) Survivors reproduce or multiply
By asexual reproduction/binary fission
Gene for resistance or the mutation is passed on to offspring 4

iii Vaccine (meningitis) provides immunity / protection for individuals
Less individuals with the disease                  
Prevents disease spreading 3



Key concept 8- Homeostasis 
In the body of an animal conditions such as water concentration, temperature, and glucose concentration must be 
kept as constant as possible. Control systems that keep such conditions constant are examples of homeostasis; this 
is the maintenance of constant internal conditions in an organism.
A negative feedback control system responds when conditions change from the ideal or set point and returns 
conditions to this set point. 
There is a continuous cycle of events in negative feedback.

An example of negative feedback can be seen in osmoregulation; 
the control of water concentration in blood and body fluids,
this is controlled by the hormone ADH.

Other examples of homeostasis are:
• Carbon dioxide concentration in the blood.
• Body Temperature (thermoregulation) – the human body's 
optimum core temperature is 37 oC it is controlled by the blood
vessels in the skin, sweating and shivering.
• Blood sugar levels – this is controlled by the hormones insulin and
glucagon

Assessment a: Homeostasis (10 marks)

i. QWC: A man ate and drank the same amounts of the same substances and he did the same amount of 
exercise on two different days. On one of the two days the weather was hot and on the other day the weather 
was cold. The man’s urine contained a higher concentration of mineral ions and urea on the hot day than on 
the cold day.
Explain why.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Identify and evaluate the two methods used for  treating serious kidney disease.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

http://www.bbc.co.uk/bitesize/higher/biology/control_regulation/homeostatic_control/revision/1/

http://www.bbc.co.uk/bitesize/higher/biology/control_regulation/homeostatic_control/revision/1/


Assessment b: Homeostasis (10 marks)
i Diabetes can be monitored in three ways as seen on the graph. The manufacturer of a new treatment for 
diabetes publishes the following claims.98.6% of all people who used the new treatment reported an 
improvement in their condition. A study of 30 diabetic patients showed a reduction in blood glucose 
concentrations and an increase in insulin production, as shown by the graph. Evaluate this claim. 

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (2 marks)

ii. Explain the role of blood vessels in the control of body temperature.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)

iii. Explain what happens to the glucose in the blood of a healthy person when the blood enters the kidney.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Suggested marking guidance for assessment  a: Homeostasis (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief 
description of the why 
the urine is different 
due to water loss in 

sweating. 
The spelling, 

punctuation and 
grammar are very 

weak.

There is a  description of the why 
the urine is different due to water 

loss in sweating and the role of ADH 
or the kidneys are mentioned.

There is reasonable accuracy in 
spelling, punctuation and 

grammar, although there may still 
be some errors

There is a clear and detailed 
scientific explanation of the role 
of  sweating, ADH, its effects on 

the kidney and negative feedback 
is mentioned. 

The answer shows almost 
faultless spelling, punctuation 

and grammar.

Examples of biology points made in the response:
The pituitary gland controls blood water concentration.
This gland produces the hormone ADH.
ADH is carried by the blood to the kidneys.
ADH increases the permeability of the kidney tubules allowing water to be reabsorbed from the tubules into 
the blood.
If blood water concentration falls, more water reabsorption is needed so that less water is lost as urine. ADH 
production is increased.
If blood water concentration rises, less water reabsorption is needed so that more water is lost as urine. ADH 
production is decreased.
This is an example of negative feedback
ii Kidney transplants and dialysis identified                                                                                             1

Any three from :
Advantages of transplant over dialysis: No build-up of toxins / keeps blood concentration 
constant. Don’t need restricted diet / restricted fluid intake or time wasted on dialysis. 
Infection may result from dialysis. With dialysis, blood may not clot properly due to anti-
clotting drugs. Cost issues (ie transplant cheaper)
Disadvantages of transplant over dialysis: Rejection / problem finding tissue match. Use of 
immuno-suppressant drugs leading to other infections. Dangers during operation. 3

Suggested marking guidance for assessment  b: Homeostasis (10 marks)
i Reference to ‘98.6% of all people who used the new treatment

Reported an improvement in their condition’ is not relevant
Because 30 patients not enough / not many patients 2  

ii Body temperature too high blood vessels supplying skin (capillaries) dilate
Body temperature is too low blood vessels supplying skin (capillaries) constrict 
So more / less blood flows through skin (capillaries) or near the surface of the skin
So more / less heat is lost (from the skin by radiation) 4

iii Glucose filtered (into kidney tubule)
Glucose reabsorbed or glucose taken back into blood
All glucose taken back into blood / all reabsorbed                                                                              4



Key concept 9- Digestive enzymes
An enzyme is a biological catalyst, they are proteins that catalyse or speed up chemical reactions.
Enzymes break down nutrients into small, soluble molecules that can be absorbed by the intestines. 

• Proteases catalyse the breakdown of proteins into amino acids in the stomach and small 
intestine

• Lipases catalyse the breakdown of fats and oils into fatty acids and glycerol in the small 
intestine

• Amylase catalyses the breakdown of starch into maltose in the mouth and small intestine
• Maltase catalyses the breakdown of maltose into glucose in the small intestine

The stomach produces hydrochloric acid. It kills many harmful microorganisms that might have been 
swallowed along with the food. The enzymes in the stomach work best in acidic conditions – at a low pH.
Bile is secreted into the small intestine where it has two effects:

• it neutralises the acid - providing the alkaline conditions needed in the small intestine
• it emulsifies fats - providing a larger surface area over which the lipase enzymes can work

The activity of enzymes is affected by temperature and pH.
As the temperature increases, so does the rate of reaction. But very high temperatures denature enzymes.
Changes in pH also alter an enzyme’s shape. Different enzymes work best at different pH values. The 
optimum pH for an enzyme depends on where it normally works.

Assessment a: Digestive enzymes (10 marks)
i. QWC:  Fat is broken down by  different parts of the digestive system to allow them to be successfully 
absorbed. 
Explain how.

.
……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. Biological washing powders contain digestive enzymes explain why?
……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (4 marks)



Assessment b: Digestive enzymes (10 marks)

i. A student has eaten a steak for dinner, the steak contains protein and fat. Explain how the protein is 
digested.

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..         (3 marks)

ii. Lipase and bile are added to full fat milk  and left for 20 minutes. In experiment A.  In experiment B lipase 
only is added to the same volume of full fat milk  and left for 20 mins. The pH of  A and B are both taken  at the 
end which one will be higher and why?

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        ( 4 marks)

iii. People with cystic fibrosis take a medication called Creon everyday.  Creon contains digestive enzymes, explain 
why cystic fibrosis  sufferers need to take Creon

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (3 marks)



Suggested marking guidance for assessment  a: Digestive enzymes (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 

content.
There is a simple description 

of part of a process or a 
reference to at least one of: 
mechanical digestion, lipase, 

product of enzyme action, 
bile, site of production or 

site of digestion
The spelling, punctuation 

and grammar are very 
weak.

There is a description of 
at least one 

process linking ideas
There is reasonable 
accuracy in spelling, 

punctuation and 
grammar, although 

there may still be some 
errors

There is a clear description of the 
process including reference to the 
majority of: mechanical digestion, 

lipase, bile, where they are 
produced, products, function of bile 

and site of digestion / absorption
The answer shows almost faultless 
spelling, punctuation and grammar.

Examples of biology points made in the response:
Mechanical breakdown in mouth / stomach
Fats →fatty acids and / or glycerol
By lipase(produced by) pancreas and small intestine
Fat digestion occurs in small intestine
Bile produced by liver neutralises acid from stomach, produces alkaline conditions in intestine and emulsifies 
fats to increase surface area
The products are small soluble molecules that can be absorbed by the small intestines
ii Stains on clothes can be made by fats and proteins

Biological washing powders contain lipase and proteases
These break down the insoluble molecules in the stains
Into small soluble ones that can be washed away                                                                              4

Suggested marking guidance for assessment  b: Digestive enzymes (10 marks)
i Chewing  or mechanical digestion of the food in the mouth

Protease enzymes complete chemical digestion
In stomach / small intestine from the pancreas
Protein) broken down into amino acids 3

ii The pH is lower in experiment A
Bile emulsifies fats to increase surface area 
Breakdown of fats/lipids in milk is faster
Lipase breaks down fats/lipids into fatty acids and glycerol
Fatty acids lower the pH                                                                                                     4

iii Cystic fibrosis causes sticky mucus that blocks  the pancreatic glands
So less digestive enzymes are released
So Creon provides the enzymes that will break down the nutrients 
So they can be taken in/absorbed by the  small intestines                                                                 3



Key concept 10- Genetic tree diagrams

Doctors can use a pedigree analysis chart to show genetic disorders are inherited in a family. They can 
use this to work out the probability (chance) that someone in a family will inherit a condition. This is 
called pedigree analysis.
You may be  asked to work out actual probabilities from pedigree diagrams, you will need to know 
how to do this with Punnett squares.
All the family members are mapped onto a family tree. Those with and without a certain trait, are 
shown. In the diagram those with the disease are shown by shaded symbols – squares for males and 
circles for females, shaded for affected and non-shaded for normal.
In the diagram a family tree is shown for the chance of inheriting the disease. The doctors will not 

know for certain if someone will inherit a particular disease and will recommend further tests if 
necessary.

Assessment a: Genetic tree diagrams (10 marks)

i. QWC: Why would people would favour the use of embryo screening for Huntingdon’s disease but not for 
heterochromia (different colour eyes)?

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

………………………………………………………………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………………………………………..……………………

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..         (6 marks)

ii. The family tree shows the inheritance of polydactyly in three generations of cats. What combination of 
alleles did the original parents, A and B, have?
Explain how you work out your answer.
You may use a genetic diagram in your answer.
Use the symbol H to represent the dominant allele.
Use the symbol h to represent the recessive allele.

A = ................................................... B = ................................................. (4 marks)



Assessment b: Genetic tree diagrams (10 marks)
i. The diagram below shows the inheritance of Marfans syndrome in one family. Persons 6 and 7 are planning 
to have another child. Use a genetic diagram to find the probability that the new child will have Marfans
syndrome .
Use the following symbols in your answer:
N and n

Probability= …………………………………………………………………       (4 marks)

ii. Myotonic Dystrophy is an inherited disorder .  The diagram shows the inheritance of Myotonic Dystrophy in 
one family. 
Is Myotonic Dystrophy caused by a dominant or 
recessive allele?
Explain your answer.

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………..……………………

……………………………………………………………………………………………………………………………………………………………………………………. ..        (2 marks)

iii. Persons 7 and 8 are planning to have another baby.
Use a genetic diagram to find the probability that the new baby will develop into a person with Myotonic 
Dystrophy
Use the following symbols to represent alleles.
D and d 

Probability= …………………………………………………………………       (4 marks)



Suggested marking guidance for assessment  a: Genetic tree diagrams (10 marks)

Question Suggested Answers Additional Guidance

i (QWC) Marks awarded for this answer will be determined by the Quality of Written Communication 
(QWC) as well as the standard of the scientific response. Teachers should and apply a ‘best-

fit’ approach to the marking.
0 marks Level 1 (1-2 marks) Level 2 (3-4 marks) Level 3 (5-6 marks)
No relevant 
content.

There is a brief 
description of the issues 

involved in
screening for at least one 

condition.

The spelling, punctuation 
and grammar are very 

weak.

There is some description of issues 
involved in screening

for both conditions but there is a 
lack of both pros and

cons for the two conditions.

There is reasonable accuracy in 
spelling, punctuation and 

grammar, although there may still 
be some errors

There is a clear, balanced and detailed 
description of the

issues involved in screening for both 
conditions, giving

pros and cons for each condition.

The answer shows almost faultless 
spelling, punctuation and grammar.

Examples of biology points made in the response:
For Huntington’s disease
Pros:
Reduce number of people with Huntingdon's disease (in population)
Reduce health-care costs
Allows decision / emotional argument
eg allows people to make choices about termination
Cons:
Possible damage / risk to embryo / foetus / baby
Possible harm / risk to mother
May have to make ethical / moral / religious decisions
ii A = Hh B = Hh

Allele for polydactyly is dominant or polydactyly is H
cats with polydactyly have H
E or some offspring of A and B, does not have polydactyly, so A and B must both have h 4  

Suggested marking guidance for assessment  b: Genetic tree diagrams (10 marks)
i Genetic diagram including: Parental gametes: 6: N and n and 7: N and n

Derivation of offspring genotypes:
NN Nn Nn nn
Identification: NN and Nn as non-Marfans syndrome OR nn as Marfans syndrome 
Correct probability only: 0.25 / ¼ / 1 in 4 / 25% / 1 : 3 4

ii Dominant allele
2 affected parents have unaffected child (parents 1 and 2 – children  5 and 6                            2

iii Genetic diagram including correct gametes: D and d and d (and d)
Derivation of offspring genotypes: Dd Dd dd dd
Identification of Dd as Huntington’s disease or dd as unaffected
Correct probability: 0.5 / ½ / 1 in 2 / 50% / 1 : 1 4

For heterochromia:
Pros:
Cures ‘disfigurement’
Cons:
The  condition not life threatening
So risks to foetus / mother 
unjustified


