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How to improve your 
Problem Solving 
GENERAL
The Biology exam has two sections: Knowledge and Understanding and Problem Solving.

Knowledge and Understanding questions are based on the work you have studied in class.

Problem solving involves:

· Drawing tables, 

· Drawing line graphs,
· Drawing bar charts

· Calculating averages, 

· Calculating percentages and 

· Ratios

· Drawing conclusions

· Making predications

· Practical abilities

Practical Ability Questions

Practical abilities involve looking at experiments and answering questions on them.
· Reliability is to do with the “believability” of the results (Repeating an experiment or using many organisms increases the reliability of its findings)

· Accuracy is taking precise measurements

· Fairness is correctness or validity. In a fair test only ONE variable is changed.
· When asked to state a variable that needs to be controlled in a future experiment you should:

1. Look to see what has been mentioned already (e.g. mass, volume etc)

2. Answer something that has NOT been mentioned (if the volume of liquid is mentioned you can answer “concentration”, if concentration is mentioned you can answer “volume”.

3. Variables that can be controlled are:

· volume, 
· concentration, 
· mass, 
· time, 
· pH and 

· temperature
Control Experiments

A control acts as a comparison.  It attempts to prove that it is the factor that was changed (e.g. temperature) that causes the results.  A suitable control for Biology experiments is changing a solution for water or a living organism for a dead one.
Relationships

A relationship is how one variable affects another.  

For example if a question was to ask what the relationship is between the temperature of the day and the number of ice-creams sold the relationship is:
“The higher the temperature, the more ice-creams are sold.”

Your answer should include both variables and if BOTH have increased or decreased.
You also need to be careful that the variables are in the correct order.  Be aware of what variable affects the other.  There is a difference between:

“The higher the temperature, the more ice-creams are sold.”

and

“As more ice-creams sold, the temperature increases”
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After 48 hours a leaf was removed from each plant and tested for starch.

(i) In which plant would photosynthesis take place? Give a reason
for your answer.

Plant

Reason __

Name a product of photosynthesis, other than carbohydrate.

;
|
|
i

1
(i) Why were the plants destarched before being used in the
mvestxgﬂtxon’
1
. (iv) Give one feature of the plants that would have to be kept the
| same to allow a fmr comparison in the investigation.
' 1
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16. The diagram shows the apparatus used to produce large numbers of
bacterial cells for manufacturing insulin.

thermometer

waste gas

oxygenin - > collected

liquid containing
respiring cells

(@) Suggest an improvement which could be made to the way the apparatus
is set up and explain why it is necessary.

Improvement - = |

Explanation

() (1) Which type of respiration will take place because of the presence

of oxygen?
1
(i1) What additional factor, not shown in the diagram, must be
supplied to allow the bacteria to respire?
1
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graph shows the activity of enzymes A, B and C at different pH values.
A B C
7
T Al
\ I
1
7
0 1 2 3 4 5 6 7 8 9 10
pH
Which enzyme could be pepsin?
Enzyme il
Over what pH range would enzymes B and C both be able to work?
BetweenpH ___ and pH 1
Describe the changes in the activity of enzyme B as the pH changes
from pH 5 to pH 9.
2
(i) Enzymes are biological catalysts.
Explain the meaning of the word catalyst.
i
(ii) What type of chemical substance are enzymes composed of?
1
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2. An investigation into the effect of soil moisture on the germination of seeds

was carried out using the apparatus shown below. Seeds were sown evenly
over the whole surface of the soil.

The diagram shows the internal detail of the apparatus.

soil

water in
perforated tube

After five days, the percentage of the seeds which had germinated and the
average soil moisture in each zone were recorded.

The results are shown in the table.

Zone 1| Zone 2| Zone 3| Zone 4

| Average soil moisture

(cm? per 100g) 90 70 50 30

Seeds germinated

) 80 100 72 38
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2. (continued)

Marks
(a) Use the results to complete the bar chart of the germination of the seeds
by:
(i) putting the scale on the vertical axis; 1
(i) labelling the vertical axis; 1
(iii)  plotting the remaining bars. il
(An additional grid, if needed, will be found on page 28.)
malo
Zone 1 Zone 2 Zone 3 Zone 4
i L
moist dry
() (i) From the results in the table, describe the relationship between
soil moisture and the percentage of seeds germinated.
2
(i) Suggest how the investigators could tell whether a seed had
germinated.
1
(iii) Other than soil moisture, name two factors which are necessary

for the germination of all types of seeds.

1

2 il
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