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Practical 10: Rate of photosynthesis 

 

 Photosynthesis is the requiring of energy from light to split apart the strong bonds in water 
molecules, storing the hydrogen in a fuel (glucose) by combing it with CO2 and releasing oxygen into 
the atmosphere. 

 This is how the experiment is conducted: 
o Independent variable- distance of the lamp form the pondweed. 
o Dependant variable- the volume of gas reduced during 10 minutes. 

 
o This is how the method goes: 

 Take a pondweed and gently rub the leaves to remove any existing bubbles. 
 Put the pondweed into a beaker filled with 100cm3 of water.  
 Cover one side of the beaker with an aluminium foil to block the light from all 

directions and to allow light from only one direction. 
 Add 5cm3 of Sodium hydrogencarbonate to the water to provide the CO2. 
 set a light filter to the side of the lamp getting the light so only one wavelength is 

used. 
 Leave the pond weed for exactly 5 minutes. 
 Set up a light lamp with the same light intensity and set the lamp in the distances of 

10cm, 20cm, 30cm, 40cm and 50cm. 
 Set up the photosythometer and leave for 5 minutes. 
 Record the volume of gas produced every 5 minutes until 20 minutes. 
 Repeat the experiment for 3 trials to get the mean volume of gas for each distance 

of light lamp. 
 This above experiment is used to measure at different light intensity. The same experiment is 

conducted for others and the exact experiment is conduct but ONLY the independent variable is 
different: 

o Temperature- use a water bath with a thermometer to measure the temperature regularly. 
Have water bath of temperatures of 0°C, 10°C, 20°C, 30°C, 40°C and 50°C. 

o Light wavelength- use different light filters to get different wavelengths. 
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o Availability of CO2- put different volume of Sodium hydrogencarbonate. Put volumes of 0cm3, 
5cm3, 10cm3, 15cm3, 20cm3. 
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Practical 11: Ecology study 

 

 Some abiotic factors like light intensity or soil minerals or river depth or the distance from a tree 
or river are abiotic factors that affect the abundance the distribution of a certain species. 

 The two methods of ecological study are by using: 
o Quadrat 
o Transect  

 Line transect  
 Belt transect 
 Point transect 

 Types of sampling methods: 
o Systematic sampling  
o Random sampling  

 
 This is how the method is: 

o Using a quadrat [THIS IS A SIMPLIFIED ANSWER] 
 Take a map of the area to be studied and assign a coordinate grid in it. 
 Use a type of sampling method like random sampling. Use a random number 

generator to take at least 20 different coordinates. These coordinates are used to 
locate the quadrats. 

 Place the quadrat in each coordinate and count e number of species caught in the 
quadrat or take the percentage cover of the quadrat. Percentage cover is the space 
of the quadrat covered by species. 

 In that particular coordinate measure the independent variable too. The independent 
variable can be light intensity or amount of O2 in the soil or water content of the soil. 
each reading should be taken from each coordinate and should be taken 3 times to 
get the mean. 

 Since this is a habitat experiment, it is an outdoor experiment and it is hard to control all the 
factors to produce a valid experiment. The only solution is that it is best to measure all other 
factors like temperature or pH in each coordinate along with the independent variable. 
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 The transect experiment is mainly used in a clear environmental gradient. The transect is aligned 
and the quadrat can be place in the transect systematically like every 2m to measure the number of 
species. Every time the quadrat is place make sure to measure the independent variable too.  

 There are many safety issues to be considered as this is an outdoor experiment. Some issues are: 
o Be careful of insect infection or leeches. 
o Be careful of poisonous plants 
o Can slip can fall in muddy areas. 
o Sometimes infections can occur form the water of lakes. 
o Be careful of dangerous animals like snakes 
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Practical 12: Development of organisms 

 The main organism used in this experiment are brine shrimps and seedlings. 
 Main ethics of using organisms are: 

o Treat them with care to minimise the potential harm. 
o Brine shrimps are animals that have a right to live. 

 This is how the experiment using brine shrimps goes as follows: 
o Independent variable- temperature 
o Dependant variable- number of brine shrimps hatched  

 
o This is the method: 

 Initially take 10 brine shrimp eggs and take brine shrimp eggs from the same parent 
and the eggs should be of same age. 

 Prepare water baths of the temperature 0°C, 5°C, 10°C, 15°C and 20°C. 
 Take 5 beaker and fill each beaker with 150cm3 of dechlorinated water. 
 Add 2.5g of sea salt for each beaker and mix. 
 Take a damp filter paper and soak it in the salt water and the place a pinch of the 

brine shrimps on to the paper.  
 Slowly insert the paper into the salt water to put the eggs into the sea water. Place 

the small piece of paper eggs side down into the beaker. Leave the filter paper in 
the water for about 2 to 3 minutes. Allow the eggs to pall into the beaker and the 
remove the filter paper using some forceps. Repeat this step for the other beakers 
too. Put 10 eggs for each beaker.  

 Place the beakers in each water bath and leave them for 24 hours.  
 After 24 hours use a bench lamp or a light source and count the number of brine 

shrimps hatched in each beaker and record these data. 
 Repeat this experiment for 3 trials to get the mean value. 

o The method for seedlings are: 
 Prepare water baths of the temperature 0°C, 5°C, 10°C, 15°C and 20°C. 
 Initially take 10 seedlings and take seedlings from the same parent plant and the 

seedling should be of same age. 
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 Mould a 2cm layer of cotton wool into a petri dish and place the 10 seedlings on the 
petri dish using some forceps. Make sure to spread the seedlings evenly on the 
cotton wool. 

 Pipette 10cm3 of water into each of the petri dish and place the petri dish in each 
temperature. 

 Keep it for 24 hours and add 10cm3 of distilled water to the petri dish every 12 
hours. 

 Leave the seedlings for about 5 days and observe the seedlings every 12 hours. 
 Add 5 days, count the number of seedlings that have germinated in each 

temperature. 
 Repeat the experiment about 3 times to get the mean results under same standard 

conditions. 
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Practical 13: Rate of growth of microorganisms 

 The method used in this experiment to investigate the rate of growth of microorganisms is the use 
of the colorimetry. 

 This is the method used to prepare the yeast solution: 
 To prevent contamination when preparing the yeast culture, follows the aseptic 

techniques like sterilising the workbench using 70% alcohol and use sterile 
instruments. 

 Use a conical flask and transfer 500cm3 of distilled water along with 250cm3 of 
glucose solution. 

 Take 3g of yeast and put into the conical flask and using the magnetic stirrer. This 
helps to distribute the yeast evenly. 

 The flask can be incubated at room temperature. 
 The method of investigating the growth of microorganism is as following: 

 First, set the colorimetry reading into zero by using 0.5% glucose solution. 
 After the yeast solution is prepared an incubated, using a sterile pipette, transfer 

4cm3 of the culture into a new sterile cuvette and record the absorbance value.  
 Repeat the before steps every 30 minutes, 1 hour, 1.5 hours, 2.0 hours and 2.5 

hours. 
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Practical 14: Effect of different antibiotics on bacteria 

 When handling with microorganisms, we need to be careful of pathogens and also contamination of 
the experiment. Here are some aseptic techniques to use: 

a. Buying sterile equipment or sterilizing equipment by either holding on top of a Bunsen 
burner or rubbing with 70% alcohol substance. 

b. Sterilize the working space by wiping with 70% alcohol substance. 
c. Carry out the experiment between two Bunsen burners to avoid airborne pathogens. 
d. The experimenter is advised to wear sterile clothes and wear gloves and a mask. 
e. Inoculation of the loop, which is 

kept in the flame of the Bunsen 
burner. 

f. Open the petri dish near the 
Bunsen burner. 

 This is how to conduct the experiment: 
o Independent variable- type of 

antibiotic 
o Dependant variable- diameter of 

zone of inhibition 
 

o The method is as such:  
 First clean the working space with 70% alcohol. Initially crush the antibiotic to be 

tested and make a solution by adding 2cm3 distilled water. 
 Cut filter paper discs and use a sterile pipette to transfer the antibiotic solution to 

the paper discs. 
 Then using some sterile forceps transfer the paper disc into the petri dish. Make 

sure to open petri dish lid only 30°. 
 Invert and incubate at 25°C for 24 hours. Make sure not to tape the entire lid of 

the petri dish as this can encourage anaerobic bacteria. Keep a tiny part of the lid un 
taped. 

 Make sure to sterilise the equipments as bacteria are used. 
 After 24 hours, measure the diameter of the zone of inhibition for each antibiotic. 

DON’T remove the lid so trace the zone of inhibition into the graph paper and count 
the number of squares or use a ruler to measure the diameter. 
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 Some safety issues are: 
o Disinfectant is flammable so avoid naked flames. 
o Naked flames can cause burns. 
o Biohazards can cause contamination or infection so follow the sterilising steps. 

 The conclusion is, larger the diameter of zone of inhibition, the more effective the antibiotic is. 
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Practical 15: Artificial hydrogen carrier 

 The redox indicator used is known as TTC (Tetrazolium chloride). The theory behind this 
experiment is that during respiration, hydrogen carriers such as FAD and NAD get oxidised. These 
hydrogen carriers get oxidised during the oxidative phosphorylation. The hydrogen carriers are 
oxidised by the redox indicator (TTC) which can turn red and during this time, the redox indicator 
gets reduced. The time that takes for this redox indicator to change colour is used to indicate the 
rate of respiration. 

 This is the method used to prepare the yeast solution: 
 To prevent contamination when preparing the yeast culture, follows the aseptic 

techniques like sterilising the workbench using 70% alcohol and use sterile 
instruments. 

 Use a conical flask and transfer 500cm3 of distilled water along with 250cm3 of 
glucose solution. 

 Take 3g of yeast and put into the conical flask and using the magnetic stirrer. This 
helps to distribute the yeast evenly. 

 The flask can be incubated at room temperature. 
 The experiment is as follows: 

 Initially set a water bath for the temperature 35°C. 
 Using a pipette, transfer 10cm3 of the yeast solution into one test tube and add 1cm3 

of TTC into another test tube. 
 Keep both the test tubes in the water for about 10 minutes so the temperature is 

evenly distributed for both solutions. 
 Then quickly pour the TTC solution into the test tube containing the yeast. Stir the 

solution and start the stop watch. 
 Record the time taken for the redox indicator to take red. Make sure to observe the 

colour change under a white tile. 
 Repeat the above steps for the temperatures 15°C, 20°C, 25°C, 30°C and 35°C. 
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Practical 16: Respirometer 

 The method is follows (this is taken from the Edexcel site): 
 Assemble the respirometer as the figure below. Clamp the syringe and respirometer in position 

when in use.  
 Place a 10g of seeds or small invertebrates into the boiling tube, and replace the bung. Record the 

mass. Handle live animals with care to avoid harming them.  
 Place a drop of coloured fluid at the open end of the glass tube using a dropping pipette. Open the 

connection between the syringe and the respirometer. Use the syringe to draw the fluid onto the 
scale at the end furthest from the respirometer.  

 Mark the starting position of the fluid on the glass tube or note the reading.  
 Close the tap to isolate the respirometer from the atmosphere and the syringe and start the stop 

clock immediately.  
 Work out the distance travelled by the liquid during each minute. Record your results in a suitable 

table. Include columns for the mean rate of oxygen uptake during the 5 minutes and the mean rate 
per gram of organism.  

 At the end of 5 minutes, open the connection to the outside air. If time is available, repeat the 
process for a different organism. 
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Practical 17: Spirometer traces 

 A spirometer is an apparatus for measuring the volume of air inspired and expired by the lungs. 
 The spirometer is calibrated as follows: 

o First the spirometer is emptied and no air should remain in the spirometer.  
o Also align the pen to the paper so it can record results. 
o Set the volume of the air to the spirometer such as 1dm3 and let the pen mark on the graph. 

Use the horizontal scale to calculate how many squares on the graph are equivalent to the 
volume of air added to the spirometer. 

 The spirometer experiment is as follows: 
 A canister containing soda lime is inserted between the mouthpiece and the 

floating chamber. This absorbs the carbon dioxide that the subject exhales.  
 After calibration, the spirometer is filled with oxygen. A disinfected 

mouthpiece is attached to the tube, with the tap positioned so that the 
mouthpiece is connected to the outside air. 

 The subject to be tested puts a nose clip on, places the mouthpiece in their 
mouth and breathes the outside air until they are comfortable with breathing 
through the tube. 

 Switch on the recording apparatus and at the end of an exhaled breath turn 
the tap so 
that the 
mouthpiece 
is 
connected 
to the 
spirometer 
chamber. 
The trace 
will move 
down as the 
person 
breathes in. 

 After 
breathing 
normally, 
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the subject should take as deep a breath as possible and then exhale as much 
air as possible before returning to normal breathing.  

 

 

a. Tidal volume (VT) is the volume of air that leaves the lungs at each natural resting breath. 
b. Inspiratory reserve volume (IRV) is the volume of air that you can take in above the normal 

inspired tidal volume. 
c. Expiratory reserve volume (ERV) is the volume of air that you can force out above the 

normal expired tidal volume. 
d. Vital capacity is the total of the tidal volume and inspiration and expiratory reserves. 
e. Residual volume (RV) is the volume of air left in the lungs after strongest possible 

expiration. 
f. Total lung capacity (TLC) is the sum of the vital capacity and residual volume. 
g. Inspiratory capacity (IC) is the volume that can be inspired from the end of a normal 

expiration. (IC= VT + IRV) 
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Practical F: Recommended additional practical 

 Main points in this practically: 
 The stimuli (usually touching the animal) using a glass rod or a cotton bud. 
 Record the time taken for the animal to response like the time taken for the worm to 

extend. 
 Give time for the animals to recover. 
 Make sure to control other factors like temperature or pH or light intensity by 

closing the blinds. 
 Use several earthworms at each independent variable (independent variable can be 

different in each question). 
 Repeat and calculate the mean values. 
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Practical 18: Production of amylase 

 

 This note is taken from the Edexcel site: 
 The experiment is as follows: 

o Day 1  
 Make up your gibberellin solutions as planned. Only small volumes (a few cm3) of 

each are required. Place each solution in a small labelled sample bottle.  
 Collect the number of seeds that you require and pull any husks off the grains so the 

shape can be seen clearly.  
 Cut each seed across the line X–Y (see fig A) so that one half contains the embryo 

and the other the endosperm. Keep the two halves separate and discard the seed 
halves that contain the embryo.  

 Sterilise the remaining endosperm halves of the seeds by placing them in 3% sodium 
hypochlorite solution for 5 minutes.  

 Wash the seeds thoroughly, but quickly, through five changes of sterile water, 
draining carefully through muslin each time, until there is no smell of chlorine. Drain 
fully.  

 Using sterile forceps, place the seed halves into the gibberellin solutions. Leave for 
12–48 hours with the screw tops slightly loose to allow oxygen to enter. 

o Day 2  
 Collect one sterile Petri dish containing starch agar for each of your planned 

concentrations and label them on the underside. Using sterile forceps, place a 
number of seed halves onto the agar with the cut face down.  

 Tape each lid with two pieces of tape and incubate for 24–48 hours.  
o Day 3  

 Remove the plates from the incubator. Opening the lids only slightly, pour a solution 
of iodine in potassium iodide all over the surface of the agar in each dish. Once 
stained, pour off into a waste container.  

 Measure the clear zone as planned and record your observations in a suitable table. 
 Safety issues of this investigation: 

o Gibberellic acid may cause irritation of skin and eyes. Wear eye protection and avoid skin 
contact. Wash your hands after use.  

o 3% sodium hypochlorite solution (bleach) is an irritant. Wear eye protection. Use in a well-
ventilated space.  
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o The incubated agar plates are a potential biohazard, though a hazard is unlikely with starch 
agar. Practise good aseptic technique and do not completely remove lids. Wash hands after 
handling. 

o Wear eye protection when pouring the iodine in potassium iodide solution.  
o Sharp scalpels may cause cuts. Hold seeds in forceps when cutting. 

 

 

 

 

 

 

 

 

 

 

 

 

 

YOU MUST STUDY UNIT 3 PRACTICALS AS 
THEY DEFINITELY INCLUDE UNIT 3 

PRACTICALS IN UNIT 6 PAPER. 
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STRUCTURE OF UNIT 6 PAPER 
Question 1 

 Theory knowledge 

Question 2 
 What is the null hypothesis of this practical? This answer should always start as’ the null 

hypothesis is that there is no significant correlation or no significant difference between the two 
variables. Whether to choose the word significant correlation of significant difference, you must go 
further reading the question and find the type of test used. The types of test are described below. 

 These points should be included in the conclusion question: 
o The critical value at p= 0.05? 
o The relationship between critical value and calculated value at p= 0.05. (which is greater 

than the other) 
o So if the null hypothesis can be accepted or rejected.  
o Mention about variability [long length of the error bar means higher variability and low 

reliability] 
 The question that ask how to draw valid conclusions [some points that can be included but the 

points depend on the practical]. 
o Small sample size (write the sample size) 
o All abiotic factors are hard to control (name abiotic factors like humidity) [NEVER WRITE 

JUST FACTORS, MENTION AS ABIOTIC FACTORS] 
o If error bars overlap, this means that there is a difference between mean values are not 

significant. 
o If the error bar does not overlap, this means there is a difference between mean values is 

significant. 
 These are some terms to remember: 

o Standard deviation is the same length like 1.5 up and 1.5 down. 
o Variability means there is no need of same length (take the real values). Range of big and 

small value. 
 Key points when plotting the graph: 

o S= Scale 
o L= Line 
o A= Axis 
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o P= Plot 
o U= Units 
o K= Key 

 The main types of tests: 
o Correlation coefficient test 

If calculated correlation coefficient is greater than critical value at 5% or 0.05 significance, 
REJECT the null hypothesis. 

o Chi squared test 
If calculated chi squared value is greater than critical value at 5% or 0.05 significance, then 
REJECT null hypothesis. 

o Student T test 
To compare 2 sets of data for some variable (if there is a significance difference or not). If 
calculated T value is greater than critical value at 5% or 0.05 significance REJECT null 
hypothesis. 

o Mann- Whitney U test 
If calculated U value is greater than critical value at 5% or 0.05 significance, accept the null 
hypothesis.  

 
 

 

 

 

 

 

 

 

 

 

Question 3 
 Preliminary work question? 

o Preliminary work is a practicing proposed method to see if it will work. [YOU MUST 
INCLUDE THIS DEFINITION IN YOUR ANSWER]  

o How do you do that? 
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o Write at least one explained practicing proposed method. 
 The 10-mark question: 

o How do you change the independent variable? 
o How do you measure the dependant variable? 
o How do you prepare the experiment? 
o Explain at least 2 other variables that may affect the experiment and write how you control 

those controls. 
o How do you prepare the control? 
o Use at least 5 variables as the independent variable. 

 The question asking how to present the data: 
o Draw a table with headings 
o Sketch a graph (show the axis) 
o A sketch of how the graph is plotted (use the mean) 
o In the answer mention these points: 

 Table with headings  
 The x axis and y axis in the graph 
 What type of graph is plotted?  
 Statistical test like t test used to compare two data sets 


