
Required Practical
Biology - Microscopy

Objective: Use a light microscope to observe, draw and label biological 
specimens.

In this practical you will: 
• use an optical microscope to look at and draw the cells on your microscope slide.  
• identify structures within the cells. 
• make a note of the magnification used.

Apparatus 
• a microscope
• prepared slides of plant and 

animal cell

Instructions for using a microscope: 
1. Put the slide on the microscope stage. 
2. Turn the nose piece to select the lowest power objective lens (this is usually ×4 

objective lens). The end of the objective lens needs to almost touch the slide. 
3. Turn the coarse adjustment knob to move the lens towards the slide. Look from the 

side (not through the eyepiece) when you are adjusting the lens. 
4. Now look through the eyepiece. Slowly turn the coarse adjustment knob in the 

direction to increase the distance between the objective lens and the slide. Do this 
until the cells come into focus. 

5. Slightly turn the fine adjustment knob to bring the cells into a clear focus. Use the low 
power objective lens (totalling x40 magnification) to look at the cells.  

6. When you have found some cells, turn the nose piece to switch to a higher power 
lens (×100 or ×400 magnification). 

7. You will have to use the fine adjustment knob again to bring the cells back into focus. 
8. Make a clear, labelled drawing of some of the cells. Make sure that you draw and 

label any component parts of the cell. Use a pencil to draw the cells. 
9. Write the magnification underneath your drawing. Remember to multiply the 

objective magnification by the eyepiece magnification.

Total magnification = Eyepiece lens magnification  Objective lens magnification



Required Practical
Biology - Microscopy

Objective: Use a light microscope to observe, draw and label biological 
specimens.

In this practical you will: 
• use an optical microscope to look at and draw the cells on your microscope slide.  
• identify structures within the cells. 
• make a note of the magnification used.

Safety

 Take care when handling glass slides 

as they are very fragile.

 Avoid getting iodine solution on your 

skin.

 Wear eye protection.

 Take care not to break the slide by 

moving the objective lens too far 
downwards.



Required Practical
Biology - Osmosis

Objective: Investigate the effect of a range of concentrations of salt or sugar 
solutions on the mass of plant tissue.

In this practical you will: 
• prepare samples of potato and place them in different concentrations of sugar or sodium chloride (salt) solution. 
• make measurements of mass and length of your samples before and after soaking them in the solutions.

Method 
1. Use a cork borer to cut five potato cylinders of the same diameter.   
2. Use the knife to trim off any potato skin on each potato cylinder. Then trim each potato cylinder so that they are all the same length. 
3. Accurately measure the mass of each potato cylinder. 
4. Accurately measure the length of each cylinder. 
5. Record your measurements in a table like the one shown over the page.
6. Measure 10 cm3 of each concentration of sugar or salt solution and put into boiling tubes.  Label each boiling tube clearly. 
7. Measure 10 cm3 of the distilled water and put into the fifth boiling tube. Label the boiling tube clearly. 
8. Add one potato cylinder to each boiling tube.
9. Leave the potato cylinders in the boiling tubes for a chosen amount of time. 
10. Remove the potato cylinders from the boiling tubes and carefully blot them dry with the paper towels. 
11. Measure the new mass and length of each potato cylinder again. Record your measurements for each concentration in your table.

Analysis of your results 

• Calculate the change in mass and 
length of each potato cylinder. Record 
your results in your table.

• Calculate the percentage change in 
mass and length of each potato 
cylinder and record your results in your 
table.

• Write a paragraph to state what has 
happened and how this relates to the 
theory of osmosis in cells.



Required Practical
Biology - Osmosis

Objective: Investigate the effect of a range of concentrations of salt or sugar 
solutions on the mass of plant tissue.

Apparatus 
• a potato 
• a cork borer 
• a ruler  
• A 10cm3 measuring cylinder 
• labels  
• five boiling tubes  
• a test tube rack  
• paper towels  
• a sharp knife or scalpel 
• a white tile  
• a range of sugar or salt solutions
• distilled water 
• a top-pan balance accurate to at 

least 0.01 g

Health and safety

Take care with sharp knives.



Required Practical
Biology - Enzymes

Objective: Investigate the effect of pH on the rate of reaction of amylase 
enzyme.

In this practical you will: 
• use the enzyme amylase to break down starch at different pH values. 
• measure the pH of different solutions. 
• use a water bath to keep reacting solutions at a constant temperature. 
• use a continuous sampling technique. 
• use iodine solution as an indicator of the breakdown of starch into sugars.

Method 
1. Heat your water bath to 35OC. 
2. Put 2 cm3 of each buffered solution into individual, separate test tubes. Label each tube with the pH of the solution. 
3. Label 5 test tubes ‘Starch’ and add 4 cm3 of starch solution into each tube. 
4. Put a thermometer in one of the starch test tubes to monitor the temperature. Leave the thermometer in this tube throughout the 

experiment. 
5. Add 10 cm3 of Amylase solution into another test tube. Label the tube ‘amylase’. 
6. Put all the test tubes into the water bath. 
7. Allow the solutions to reach 35 °C.  
8. While the solutions are reaching the required temperature, put one drop of Iodine solution into each depression on your spotting tile.

Put a drop of starch solution in the first depression of the tile. This is your ‘zero time’ mixture. You will use this as a comparison of 
colour for your test buffers. Starch gives a blue-black colour with iodine, and the iodine stays brown if all the starch has broken down to 
glucose. 

9. When all the tubes have reached 35 °C take one of the tubes of starch from the water bath and add the 2cm3 of your first pH buffered 
solution. Stir the mixture with a glass rod. 

10. Use the pipette to add 2 cm3 of amylase solution to the mixture. Start the stop clock as soon as you add the amylase. Keep stirring the 
mixture with the glass rod. 

11. After 10 seconds, remove one drop of the mixture with a glass rod. 
12. Put this drop on the second depression of your spotting tile. Refer to diagram over the page.
13. Rinse the glass rod with water. 
14. Every 10 seconds, use the glass rod to remove one drop of the mixture. Put each drop onto the iodine solution in the next depression 

on the spotting tile. Remember to rinse the glass rod with water after putting each drop on the spotting tile. 
15. Keep sampling every 10 seconds until the iodine does not change colour. 
16. Record your results in a table like the one over the page.
17. Repeat steps 10 to17 with both of your other pH buffered solutions. 



Required Practical
Biology - Enzymes

Objective: Investigate the effect of pH on the rate of reaction of amylase 
enzyme.

Apparatus 
• 10 test tubes 
• a test tube rack 
• a water bath 
• a thermometer 
• a spotting tile 
• a 5cm3 measuring cylinder 
• Pasteur pipettes 
• a glass rod 
• a stop clock 
• starch solution 
• amylase solution 
• iodine solution
• labelled buffered solutions at a 

range of pH values 
• labels

Health and safety

Use eye protection.
Iodine is harmful, avoid contact with 
skin.

Task Enzymes are biological catalysts. 
Explain what happens to the starch 
when the amylase is added. 



Required Practical
Biology – Food tests

Objective: Use qualitative reagents to test for a range of carbohydrates, lipids 
and proteins. To include: Benedict’s test for sugars, Iodine test for starch and 
Biuret reagent for protein. 

In this practical you will use qualitative reagents to test for the presence of carbohydrates, lipids and proteins in a 
range of foods. 

Test for carbohydrates. 

The Benedict’s test for sugars. 

Apparatus 
• food sample 
• a test tube 
• Benedict’s solution 
• traditional water bath to include Bunsen burner 

use 
• thermometer 
• pipettes

Method 

1. Set up your traditional water bath set up using a 
Bunsen burner. 

2. Put some of the food sample into a test tube. 
3. Add a few drops of Benedict’s solution to the 

sample in the test tube. 
4. Put the test tube in the water bath at a 

minimum of 80°C for about 5 minutes. 
5. Note down any colour change in your table of 

results. 

Positive test: Benedict’s solution will turn brick red / 
orange in the presence of sugar.

Write a conclusion to state which food groups are present one of the 
food samples you tested and an explanation of how you know this.



Required Practical
Biology – Food tests

Objective: Use qualitative reagents to test for a range of carbohydrates, lipids 
and proteins. To include: Benedict’s test for sugars, Iodine test for starch and 
Biuret reagent for protein. 

Test for lipids 

Apparatus 

• food sample 
• a test tube 
• ethanol 
• distilled water.

Test for protein 

Apparatus 
• a test tube
• a 10cm3 measuring cylinder 
• Biuret solution A and Biuret solution B

Method 

1. Put some of the food sample into a test tube. 
2. Add 1cm3 of Biuret solution A and 1 cm3 of 

Biuret solution B to the test tube. Care: Biuret 
solution contains copper sulphate, which is 
poisonous, and sodium hydroxide, which is 
corrosive. Handle the solution with care. Wash 
immediately if you spill it on your skin, and 
wipe up any spills. 

3. Shake the tube gently to mix. 
4. Note any colour change in your table of 

results. 

Positive test: Biuret solution will turn purple in 
the presence of proteins.

Test for carbohydrates. 

The Iodine test for starch. 

Apparatus 

• food sample 
• a test tube 
• iodine solution 
• pipettes  

Method 

1. Put some of the food sample into a test 
tube. 

2. Add a few drops of Iodine solution. 
3. Note down any colour change in your table 

of results.

Positive test: Iodine solution will turn 
dark blue / black in the presence of starch.

Method

1. Put some of the food sample into a test tube. 
2. Add a few drops of distilled water. 
3. Add a few drops of ethanol. Care: Ethanol is highly 

flammable.  Keep the solution away from any flames. 
4. Shake the solution gently. 
5. Note what you see in your table of results. 

Positive test: The solution will turn cloudy if lipids are 
present.



Required Practical
Biology - Photosynthesis

Objective: Investigate the effect of light intensity on the rate of photosynthesis 
using an aquatic organism such as pondweed. 

In this practical you will measure the volume of oxygen produced by the pondweed as the light intensity changes as the 
light source is moved. 

Method 

1. Put your 10cm piece of pond weed (cut edge at top) into a beaker of water. 
2. Cover the pondweed with an inverted filter funnel – raised off the bottom of the beaker with plasticine. 
3. Fill the measuring cylinder with water and gently position as in the diagram. 
4. Use the ruler to position the beaker of pondweed 1 metre away from the light source. Your experiment should look like this:

5. Start the stop watch and: 
a. count and record the number of bubbles released                                                                                                                     
in three minutes.                                                                                                                     
b. record the volume of gas produced and collected                                                                                                                    
in the measuring cylinder in the same three minutes. 

6. Record your results in a table like this one:

7. Move the light source so that the pondweed beaker is 80cm away.   
8. Refill the measuring cylinder with water and gently position as in the diagram. Then repeat steps 5 and 6. 
9. Repeat for distances of 60, 40 and 20cm. 

Evaluation 

Which method of recording gas collection 
was most accurate and why?



Required Practical
Biology – Reaction time

Objective: Plan and carry out an investigation into the effect of a factor on 
human reaction time.

In this practical you will: 
• decide which factor you want to investigate that will have an effect on human reaction time. 
• work with a partner to use the ruler drop test. 
• use your results to calculate your reaction time before and after you made the change. 

Method for standard human reaction time test 

1. Work with a partner to do this test. Choose who will be person 1 and who will be person 
2.

2. Each of you should use your dominant hand to do this experiment. If you are right 
handed then your dominant hand is your right hand. 

3. Person 1 sits down on the chair, with good upright posture and eyes looking across the 
room. 

4. Person 1 puts the forearm of their dominant arm across the table with their hand 
overhanging the edge. 

5. Person 2 holds a ruler vertically with the bottom end (the end with the 0cm mark) in 
between person 1’s thumb and first finger. They will tell person 1 to prepare to catch the 
ruler.

6. Person 1 catches the ruler with their thumb and first finger as quickly as possible when it 
drops. 

7. Record the number on the ruler that is level with the top of person 1’s thumb. 
8. Have a short rest, then repeat the test several times. 
9. Record your results on a table. 
10. Repeat the test with person 2 catching the ruler and person 1 dropping it. 
11. Record person 2’s results on the table. 
12. Use a conversion table to convert your ruler measurements into reaction times. 
13. Make the change that you are investigating to change human reaction time. 
14. Repeat steps 1-9 for each person and record the results in your data table.



Required Practical
Biology – Reaction time

Objective: Plan and carry out an investigation into the effect of a factor on 
human reaction time.

Apparatus 
• a metre ruler 
• a chair 
• a table 
• any further equipment needed 

depending on the factor you are 
changing

Analysing the data 

Do your results reflect your hypothesis? Did the factor you changed have any 
effect on your reaction time?  
Consider your own and your partner’s results. Are your reaction times 
similar? If not, can you explain why?  
What type of errors might have happened to affect your results?  

Investigation 

What factor have I decided to 
change?     
How will I change it?     
What affect do I think it will have on 
human reaction time? 



Required Practical
Biology – Reaction time

Objective: Plan and carry out an investigation into the effect of a factor on 
human reaction time.



Required Practical
Biology – Field investigations

Objective: Measure the population size of a common species in a habitat. Use sampling 
techniques to investigate the effect of a factor on the distribution of this species. 

In this practical you will: 
• work in a group to use a quadrat to estimate the population size of a plant species in a survey area. 
• use a transect line and a quadrat to investigate the effect of light intensity on the number of plants in a survey area. 

Method - Investigating the population size of a plant species using random sampling

Your teacher will have prepared a survey area for you and will show you how to identify the 
plants (eg plantain) you are surveying. You will need to work in groups of three. 

1. Collect two numbers, one from each bag or use a random number generator.
2. Use the numbers and the tape measures to locate the first position for your quadrat. 
3. Lay the quadrat on the ground. 
4. Replace the numbers in the bags. 
5. Count and record the number of the chosen plant species inside the quadrat. 
6. Repeat steps 1–5 until you have recorded the numbers of chosen plant species in ten 

quadrats. 
7. Your teacher will show you how to estimate the population of plantain using the equation 

Task 
Design a results table and record the 
number of each type of chosen 
species you could see in each of your 
ten quadrats. 

Apparatus 
• a quadrat
• bags of numbers



Required Practical
Biology – Field investigations

Objective: Measure the population size of a common species in a habitat. Use sampling 
techniques to investigate the effect of a factor on the distribution of this species. 

In this practical you will: 
• work in a group to use a quadrat to estimate the population size of a plant species in a survey area. 
• use a transect line and a quadrat to investigate the effect of light intensity on the number of plants in a survey area. 

Method - Investigating the effect of light intensity on 
plant distribution using a transect line 

Your teacher will help you choose a species of plant to 
identify. 

1. Put the 30m tape measure in a line from the base 
of a tree to an open area of ground. 

2. Put the quadrat against the transect line. One 
corner of the quadrat should touch the 0m mark 
on the tape measure. 

3. Count the number of plants inside the quadrat. 
4. Use the light meter to measure the light intensity 

at this position. 
5. Record your results in a table like the one on the 

right.
6. Move the quadrat 5m up the transect line and 

count the number of plants again. Measure the 
light intensity at this position. Record your results 
in your table.  

7. Continue to place the quadrat at 5m intervals up 
the transect line. Count the number of plants and 
measure the light intensity in each quadrat.

Task 
Plot and draw appropriate graphs, 
selecting appropriate scales for the 
axes. Write a sentence to describe the 
relationship you see in your graphs.

Apparatus 
• a quadrat 
• a 30m tape measure 
• a light meter



Required Practical
Chemistry – Making salts

Objective: Making soluble salts: preparation of pure dry copper sulfate crystals.

In this practical you will: 
• react sulfuric acid with insoluble copper (II) oxide to prepare an aqueous solution of the salt copper sulfate. 
• separate out unreacted copper (II) oxide by filtration. 
• prepare pure dry crystals of copper sulfate from the solution.

Method 
1. Measure 40cm3 sulfuric acid and put it into the 100cm3 beaker.   
2. Set up the Bunsen burner, tripod, gauze and heatproof mat. Put the beaker on the gauze and heat the acid gently until it is almost 

boiling. Turn off the Bunsen burner.   
3. Remove the glass beaker from the tripod. Use the spatula to add a small amount of copper (II) oxide powder to the hot acid. Stir with 

the glass rod. The copper (II) oxide will disappear and the solution will turn clear blue. 
4. Add some more copper (II) oxide and stir again. 
5. Keep adding the copper (II) oxide until some of it remains after stirring.  
6. Allow the apparatus to cool completely. 
7. Set up the filter funnel and paper over the conical flask. Filter the contents of the beaker.    
8. Pour the filtrate from the conical flask into the evaporating basin.  
9. Set up a water bath using the 250cm3 beaker on the tripod and gauze.
10. Evaporate the filtrate gently using the water bath.   
11. When crystals start to form, stop heating the water bath. 
12. Pour the remaining solution into the crystallising dish. 
13. Leave the crystallising dish in a cool place for at least 24 hours. 
14. Remove the crystals from the concentrated solution with a spatula. Gently pat the crystals dry between two pieces of filter paper. 

2 7

10



Required Practical
Chemistry – Temperature changes

Objective: Investigate the variables that affect temperature change in chemical 
reactions eg acid plus alkali.

In this practical you will:
• react sodium hydroxide solution with hydrochloric acid. 
• measure the temperature changes during the reaction. 
• plot a graph of your results and record the temperature change. 

Method 
1. Measure 30cm3 dilute hydrochloric acid and put it into the polystyrene cup.  
2. Stand the cup inside the beaker. This will make it more stable.
3. Use the thermometer to measure the temperature of the acid. Record your result in a table like this. 
4. Measure 5cm3 sodium hydroxide solution. 
5. Pour the sodium hydroxide into the polystyrene cup. Fit the lid and gently stir the solution with the thermometer through the hole.
6. Look carefully at the temperature rise on the thermometer. 
7. When the reading on the thermometer stops changing, record the highest temperature reached in the table. 
8. Repeat steps 4–7 to add further 5cm3 amounts of sodium hydroxide to the cup each time, recording your temperature reading in the 

results table.   
9. Repeat until a maximum of 40cm3 of sodium hydroxide has been added. 
10. Wash out all the equipment and repeat the experiment for your second trial. 

Apparatus 
• dilute hydrochloric acid 
• dilute sodium hydroxide solution 
• an expanded polystyrene cup and lid 
• 250 cm3 beaker 
• 10 cm3 measuring cylinder 
• 50 cm3 measuring cylinder 
• a thermometer



Health and safety

• Eye protection
• sulfuric acid: IRRITANT
• hydrochloric acid: IRRITANT

Required Practical
Chemistry – Temperature changes

Objective: Investigate the variables that affect temperature change 
in chemical reactions eg acid plus alkali.

Analysis and conclusion 
a. Calculate the mean maximum temperature reached for 
each volume of sodium hydroxide.  Record these means in 
your table.  
b. Plot a graph from your results and draw two straight lines 
of best fit.  
c. From the graph read off the maximum temperature 
change.   
d. This is an example of an exothermic reaction, when heat 
is given out. Can you explain why the results you recorded 
show that the temperature started to fall after a certain 
volume of sodium hydroxide had been added?       
e. Can you explain what is happening to the chemical bonds 
in the reactants and the products when an exothermic 
reaction is taking place?



Required Practical
Chemistry – Concentration and rate of reaction. 
Activity 1

Objective: Investigate how changes in concentration affect the 
rates of reactions by measuring the volume of a gas produced.

In this practical you will: 
• react magnesium ribbon with different concentrations of hydrochloric acid. 
• measure the volume of gas produced for each concentration. 
• use your results to work out how the rate of reaction is affected by the concentration of the acid.

Method 
1. Measure 50cm3 of 1.0m hydrochloric acid using one of the 

measuring cylinders. Pour the acid into the 100cm3 conical 
flask. 

2. Fit the bung and delivery tube to the top of the flask. 
3. Half fill the trough or bowl with water. 
4. Fill the other measuring cylinder with water. Make sure it stays 

filled with water when you invert it into the water trough and 
that the delivery tube is positioned correctly. 

5. Add a single 3cm strip of magnesium ribbon to the flask, put 
the bung back into the flask as quickly as you can, and start 
the stop clock.

6. Record the volume of hydrogen gas given off at suitable 
intervals (eg 10 seconds) in a table. 

7. Repeat steps 1–6 using 1.5m hydrochloric acid.

Analysis, conclusion and evaluation 
a. Plot a graph of your results.  
b. Draw a line of best fit. The results should generate a curve not 
a straight line.  
c. Plot the curve for both 1.0M and 1.5M hydrochloric acid on the 
same graph.  
d. Use your graph to compare the rates of reaction with different 
concentrations of hydrochloric acid with magnesium.  
e. Use kinetic theory to explain your findings.



Health and safety

• 2.0 mol/dm3 aqueous 
hydrochloric acid: IRRITANT

• eye protection.

Required Practical
Chemistry – Concentration and rate of reaction. 
Activity 1

In this practical you will: 
• react magnesium ribbon with different concentrations of hydrochloric acid. 
• measure the volume of gas produced for each concentration. 
• use your results to work out how the rate of reaction is affected by the concentration of the acid. 

Apparatus 
• magnesium ribbon cut into 3cm 

lengths 
• dilute hydrochloric acid, 1.0M and 

1.5M 
• safety goggles 
• conical flask (100cm3)  
• single-holed rubber bung and 

delivery tube to fit conical flask
• water trough  
• two measuring cylinders (100cm3) 
• clamp stand, boss and clamp
• stop clock

Objective: Investigate how changes in concentration affect the 
rates of reactions by measuring the volume of a gas produced.



Required Practical
Chemistry – Concentration and rate of reaction. 
Activity 2

Objective: Investigate how changes in concentration affect the 
rates of reactions by monitoring a change in colour or turbidity.

In this practical you will: 
• react different concentrations of sodium thiosulfate with hydrochloric acid.
• use a stop clock to time how long it takes for the mixture to become cloudy for each concentration. 
• use your results to work out how the rate of reaction changes as the concentration of the sodium thiosulfate changes.

Method 
1. Measure 10cm3 sodium thiosulfate solution and put it into the conical flask.  
2. Measure 40cm3 of water. Add the water to the conical flask. 
3. This dilutes the sodium thiosulfate solution to a concentration of 8 g/dm3.   
4. Put the conical flask on the black cross. 
5. Measure 10cm3 of dilute hydrochloric acid. 
6. Put this acid into the flask. At the same time swirl the flask gently and start the stop clock.
7. Look down through the top of the flask. Stop the clock when you can no longer see the cross.
8. Record the time it takes for the cross to disappear in the table below. Record the time in                                                                                             

seconds. 
9. Repeat steps 1‒7 changing the concentration of sodium thiosulphate each time as below 

1. 20cm3 sodium thiosulfate + 30cm3 water (concentration 16g/dm3) 
2. 30cm3 sodium thiosulfate + 20cm3 water (concentration 24g/dm3) 
3. 40cm3 sodium thiosulfate + 10cm3 water (concentration 32g/dm3) 
4. 50cm3 sodium thiosulfate + no water (concentration 40g/dm3)

Analysis, conclusion and evaluation 
a. Share results with two other groups. Record these 
results in the second and third blank columns of your 
table.  
b. Calculate the mean time for each of the sodium 
thiosulfate concentrations. Leave out anomalous values 
from your calculations.   
c. Plot a graph and draw a smooth curved line of best fit.     
d. Describe the relationship between the independent 
variable and the dependent variable? What were your 
control variables?       
e. Compare your results with those of others in the class. 
Is there evidence that this investigation is reproducible?       
f. Evaluate the two methods that you have used to 
investigate the effect of concentration on rate of reaction.



Required Practical
Chemistry – Concentration and rate of reaction. 
Activity 2

In this practical you will: 
• react different concentrations of sodium thiosulfate with hydrochloric acid. 
• use a stop clock to time how long it takes for the mixture to become cloudy for each concentration.
• use your results to work out how the rate of reaction changes as the concentration of the sodium thiosulfate changes.

Apparatus 
• 40g/dm3 sodium thiosulfate 

solution 
• 1.0M dilute hydrochloric acid 
• a conical flask (100cm3)  
• a printed black paper cross 
• a stop clock

Health and safety

• 2.0 mol/dm3 aqueous 
hydrochloric acid: IRRITANT.

• eye protection.
• Take care to avoid breathing in 

any sulfur dioxide fumes. 

Objective: Investigate how changes in concentration affect the 
rates of reactions by monitoring a change in colour or turbidity.



Required Practical
Chemistry – Chromatography

Objective: Investigate how paper chromatography can be used to separate and 
identify a mixture of food colourings.

In this practical you will:
• use paper chromatography to separate a mixture of food 

colourings 
• calculate the Rf value for each pure food colouring in the solvent 

water 
• use your Rf values to identify which colourings are in the 

unknown mixture, U 

Method 
1. Use a ruler to draw a horizontal pencil line 2cm from the 

bottom short edge of the chromatography paper. This is your 
origin line. 

2. Mark five pencil spots at equal intervals across the origin 
line. Make sure you keep at least 0.5cm away from each 
edge of the paper. 

3. Use a glass capillary tube to put a small spot of each 
colouring A, B, C and D on four of the pencil spots. Use a 
different tube for each colouring. Use the fifth tube to put a 
small spot of the unknown mixture U on the fifth pencil spot.   
Try to make sure each spot is no more than 2-3mm in 
diameter.   Label each spot in pencil. 

4. Pour water into the beaker to a depth of no more than 1cm. 
5. Clip the top short edge of the chromatography paper to the 

wooden spill. The top end is the end furthest from the spots. 
6. Carefully rest the wooden spill on the top edge of the beaker. 

The bottom edge of the paper should dip into the water 
solvent.

7. Wait for the water solvent to travel at least three quarters of 
the way up the paper. Do not disturb the beaker during this 
time.  

8. Carefully remove the paper from the beaker. Draw another 
pencil line on the dry part of the paper as close to the wet 
edge as possible. This is called the solvent front line. 

9. Hang the paper up to dry thoroughly. 
10. Measure the distance in mm between the two pencil lines. 

This is the distance travelled by the water solvent.   
11. For each of food colour A, B, C and D measure the distance in 

mm from the start line to the middle of the spot. 
12. Record your measurements in the table on the next page.



Required Practical
Chemistry – Chromatography

Objective: Investigate how paper chromatography can be used to separate and 
identify a mixture of food colourings.

In this practical you will:
• use paper chromatography to separate a mixture of food colourings. 
• calculate the Rf value for each pure food colouring in the solvent water. 
• use your Rf values to identify which colourings are in the unknown mixture, U. 

Apparatus 
• a 250cm3 beaker 
• a wooden spill  
• a rectangle of chromatography 

paper 
• four known food colourings 

labelled A–D 
• an unknown mixture of food 

colourings labelled U 
• five glass capillary tubes 
• a paper clip 
• a ruler 
• a pencil

Analysis, conclusion and evaluation 
a. Calculate the Rf value for each of the known colours. Use the equation:  Rf = distance moved by solute 

distance moved by solvent  
b. Observe the spots made by food colouring mixture U.   
c. What conclusions can you draw from your results?    
d. Are there any other colourings in mixture U which do not match A–D?    
e. How do you know that a chemical is pure from chromatography results? Are there any other ways that chemists use 
to ensure that a substance is a pure substance?



Required Practical
Chemistry – Water purification

Objective: Analysing and purifying a sample of water and making it safe to drink. 

In this practical you will: 
• analyse a water sample 
• purify a water sample by distillation

Method - Activity 1: Analysing a sample of water

1. Use the universal indicator paper to measure the pH of the water 
sample. 

2. Accurately weigh an empty evaporating basin and record to two 
decimal places. 

3. Pour 10cm3 of water sample 1 into the evaporating basin.
4. Heat the evaporating basin on a tripod and gauze using a Bunsen 

burner until the solids start to form and the majority of water has 
evaporated. 

5. Weigh the cooled evaporating basin again and calculate the mass of the 
solids that were dissolved in the water. 

6. Record your results in a table:

Apparatus 
• 10cm3 of each of the water samples to be 

tested 
• universal indicator paper or solution.

Task –after completing activity 1 and 2

Use the following key words to write a paragraph 
to explain how you have collected a sample of 
pure water: 
• evaporation 
• condensation 
• steam 
• gas  
• liquid 
• boiling 
• temperature 
• cool surface        

What is the difference between pure water and 
potable water? 



Required Practical
Chemistry – Water purification

Objective: Analysing and purifying a sample of water and making it safe to drink. 

In this practical you will: 
• analyse a water sample 
• purify a water sample by distillation

Apparatus 
• 10cm3 of water sample 1 
• a Bunsen burner 
• a tripod 
• gauze 
• a heatproof mat 
• clamp and clamp stand 
• conical flask with delivery tube 

and bung 
• a boiling tube 
• ice bath 
• cobalt chloride paper

Method - Activity 2: Purifying a sample of water by distillation

1. Place the water sample in the conical flask. Set up the apparatus for distillation as 
shown in the diagram.       

2. Heat the water using the Bunsen burner until it boils. Then reduce the heat so that 
the water boils gently.  

3. The distilled water will collect in the cooled test tube. Collect about 1cm depth of 
water in this way, then stop heating. 

4. Analyse the water you have distilled with cobalt chloride paper. 



Required Practical
Chemistry – Electrolysis

Objective: Investigate what happens when aqueous solutions are electrolysed 
using inert electrodes.

In this practical you will: 
• use a low voltage power supply and carbon rod electrodes to pass a current through two different salt solutions. 
• identify the element formed at the positive and negative electrodes for each solution.
• add extra detail to the basic electrochemical diagram provided. 

Method 
1. 1. Pour approximately 50cm3 copper (II) chloride solution into the beaker. 
2. Add the petri dish lid and insert the carbon rods through the holes. The rods must not touch each other. 
3. Attach crocodile leads to the rods. Connect the rods to the dc (red and black) terminals of a low voltage power supply.
4. Select 4V on the power supply and switch on. 
5. Look at both electrodes and record your initial observations in the table below. 
6. Use forceps to hold a piece of blue litmus paper in the solution next to the anode (positive electrode) and identify the element? Write 

all your observations in a table like the one below. 
7. Rinse the electrochemical cell apparatus and collect a new set of electrodes.  
8. Repeat steps 1‒7 using the other solution sodium chloride and complete the following tasks to show your understanding of the 

chemistry of electrolysis. 

Care - switch off the power supply after 5 minutes. 



Health and safety

• Copper(II) chloride solution–
IRRITANT

• Oxygen gas – OXIDISING
• Hydrogen gas – EXREMELY 

FLAMMABLE
• Chlorine gas – TOXIC
• The electrolysis of brine 

produces a solution of sodium 
hydroxide, which is corrosive.

• Wear chemical splash proof eye 
protection

Required Practical
Chemistry – Electrolysis

Objective: Investigate what happens when aqueous solutions are electrolysed 
using inert electrodes.

In this practical you will: 
• use a low voltage power supply and carbon rod electrodes to pass a current through two different salt solutions. 
• identify the element formed at the positive and negative electrodes for each solution.
• add extra detail to the basic electrochemical diagram provided. 

Apparatus 
• copper(II) chloride solution 
• sodium chloride solution 
• 100cm3 beaker  
• petri dish lid 
• two carbon rod electrodes 
• two crocodile/4mm plug leads 
• low voltage power supply 
• blue litmus paper 
• forceps



Required Practical
Physics – Specific heat capacity

Objective: An investigation to determine the specific heat capacity of one or 
more materials. 

In this practical you will: 
• heat up blocks of different metals using an electric heater. 
• measure the mass and temperature of the block.
• calculate the work done by the heater. 
• plot a graph of temperature change against work done and use the gradient to calculate the specific heat capacity of the metal.

Method 
1. Measure and record the mass of the copper block in kg. 
2. Wrap the insulation around the block. 
3. Place the heater in the larger hole in the block.  
4. Connect the ammeter, power pack and heater in series. 
5. Connect the voltmeter across the heater. 
6. Use the pipette to put a small amount of water in the other hole.  
7. Put the thermometer in this hole. 
8. Set the power pack to 12V. Switch on the power pack to turn on the heater.  
9. Record the ammeter and voltmeter readings. These shouldn’t change during the experiment.
10. Measure the temperature and start the stop clock.  
11. Record the temperature every minute for 10 minutes.  Record your results in the table overleaf. 
12. Calculate the power of the heater in watts.  Power in watts = potential difference in volts x current in amps   
13. Calculate the energy transferred (work done) by the heater. To do this, multiply the time in seconds by the power of the heater. Record

these values in your table. 
14. Plot a graph of the temperature in oC against work done in J.   
15. Draw a line of best fit. Take care as the beginning of the graph may be curved.  
16. Calculate the gradient of the straight part of your graph. The gradient = change in temperature rise in oC/change in work done in J.  
17. The heat capacity of the copper block is calculated using  the formula:               1 ÷ gradient                                                                                                            

It is the amount of heat energy in J needed to increase the temperature by 1oC.  
18. The specific heat capacity of copper is the amount of heat energy in J needed to increase the temperature of 1kg of copper by 1oC. 

Calculate the specific heat capacity of the copper block using the equation: 
Change in thermal energy in J = mass in kg x specific heat capacity in J/kg/ oC x temperature change.   

19. Repeat the experiment for the blocks made from aluminium and iron. 



Health and safety
• Do not touch electrical equipment, plugs, or 

sockets with wet hands.
• Do not touch the heater: it becomes very hot 

when in use, and can stay hot for a long time after 
it is switched off.

• Switch the heater off if you think it is overheating.
• Switch the heater off when you have finished 

using it.
• When the thermometer is not being used, make 

sure it is placed where it cannot easily roll off the 
table.

Required Practical
Physics – Specific heat capacity

Objective: An investigation to determine the specific heat capacity of one or 
more materials. 

Apparatus 
• three metal blocks, one copper, one iron and one 

aluminium, each with two holes for a thermometer and 
heater some insulation material to wrap around the 
blocks 

• a thermometer 
• a pipette to put water in the thermometer hole 
• a 12V immersion heater (30 – 110W) 
• a 12V power supply 
• an ammeter and a voltmeter 
• five connecting leads 
• a stopwatch or stop clock 
• a balance



Required Practical
Physics – Resistance 1

Factors that affect the resistance of electrical circuits: 
• length of a wire at constant temperature. 
• combination of resistors in series and parallel. 

In this practical you will: 
Activity 1: 
• set up a circuit which can measure the potential difference and current across a wire at 

different lengths along the wire. 
• calculate the resistance for different lengths of wire and state the relationship between 

resistance and length. 

Method – Activity 1
1. Use the circuit diagram to set up and connect the circuit.      
2. Connect a lead from the negative side of the ammeter to the crocodile clip at the zero end 

of the ruler. Connect a lead from the other crocodile clip to the negative side of the 
battery. Use this lead as a switch to disconnect the battery between readings. 

3. Decide the interval distance (eg 10cm) you will investigate and connect the first distance 
to be tested between crocodile clips A and B. 

4. Measure the readings on the voltmeter and ammeter at this distance. 
5. Record your results in a table. 
6. Move crocodile clip B and record the readings for the different lengths of wire eg 20cm, 

30cm etc.  
7. Calculate the resistance for each length of wire using the equation: 

resistance in Ω = potential difference in V 
current in A  

8. Plot a graph of resistance against length of wire. 
9. You should be able to draw a straight line of best fit although it may not go through the 

origin.  
Why might this be the case?
What type of relationship is there between resistance and length?

Activity 1: How does the length of the 
wire affect the resistance at a constant 
temperature? 
Apparatus 
• a battery or suitable power supply
• ammeter 
• voltmeter 
• crocodile clips 
• resistance wire attached to a metre 

ruler 
• connecting leads   



Required Practical
Physics – Resistance 1

Factors that affect the resistance of electrical circuits: 
• length of a wire at constant temperature. 
• combination of resistors in series and parallel. 

In this practical you will: 
Activity 1: 
• set up a circuit which can measure the 

potential difference and current across a 
wire at different lengths along the wire. 

• calculate the resistance for different lengths 
of wire and state the relationship between 
resistance and length. 



Required Practical
Physics – Resistance 2

Factors that affect the resistance of electrical circuits: 
• length of a wire at constant temperature.
• combination of resistors in series and parallel. 

In this practical you will: 
Activity 2: 
• use circuit diagrams to construct circuits with resistors in series and in parallel. 
• measure the potential difference and current in circuits with resistors in series and then in 

parallel.

Method – Activity 2
1. Use the circuit diagram 1 to set up and connect the circuit for two resistors in series 

R1=R2.    
2. Switch on and record the readings of the ammeter and the voltmeter.  
3. Calculate the total resistance of the series circuit.  
4. Set up the circuit for two resistors in parallel. Use the circuit diagram 2 below. R1=R2.
5. Switch on and record the readings of the ammeter and the voltmeter.    
6. Calculate the total resistance of the parallel circuit.      
7. What conclusions can you make about the effect of adding resistors 

• in series 
• in parallel      

8. How could you check the value of the resistance of R1 and R2 in either circuit?  

Activity 2: How does the arrangement of 
resistors in series and in parallel affect 
resistance? 
Apparatus 
• a battery or suitable power supply 
• a switch 
• ammeter 
• voltmeter 
• crocodile clips 
• two 10 Ω resistors 
• connecting leads

1

2



Required Practical
Physics – IV Characteristics 1

Objective: Investigating the I-V characteristics of circuit components. 
What happens to the current through a component when the potential 
difference across it changes? 
For some circuit components, the value of resistance can change as the current 
changes. You can use the graph of current against potential difference to help 
identify the component in a circuit. 

In this practical you will: 
• construct circuits and draw circuit diagrams. 
• measure the current across a component as you change the potential difference. 
• plot graphs of current against potential difference for each component. 

Method – Activity 1
1. Use the circuit diagram (left) to set up your circuit.
2. Record the readings on the ammeter and voltmeter in a suitable table.
3. Adjust the variable resistor and record the new readings on the ammeter and voltmeter. 
4. Repeat this to obtain several pairs of readings.  
5. Swap the connections on the battery/power supply. The ammeter is now connected to 

the negative terminal and variable resistor to the positive terminal. The readings on the 
ammeter and voltmeter should now be negative.  

6. Continue to record pairs of readings of current and potential difference with the battery 
reversed. 

7. Plot a graph of current against potential difference. As the readings include negative 
values the origin of your graph will be in the middle of the graph paper. You should be able 
to draw a line of best fit through the origin. This is the characteristic of a filament lamp. 

Activity 1: The characteristic of a 
filament lamp 
Apparatus 
• a digital ammeter  
• a digital voltmeter 
• element holders 
• a variable resistor 
• connecting leads 
• a filament lamp 
• a battery or suitable power supply



Required Practical
Physics – IV Characteristics 2

Objective: Investigating the I-V characteristics of circuit components. 
What happens to the current through a component when the potential 
difference across it changes? 
For some circuit components, the value of resistance can change as the current 
changes. You can use the graph of current against potential difference to help 
identify the component in a circuit. 

In this practical you will: 
• construct circuits and draw circuit diagrams. 
• measure the current across a component as you change the potential difference 
• plot graphs of current against potential difference for each component. 

Method – Activity 2
1. Swap the leads on the battery/power supply back to their original positions. See left.   
2. Replace the filament lamp with the resistor.  
3. Record the readings on the ammeter and voltmeter in a suitable table.  
4. Adjust the variable resistor and record the new ammeter and voltmeter readings. Repeat 

this to obtain several pairs of readings. 
5. Swap the connections on the battery/power supply. Now the ammeter is connected to 

the negative terminal and variable resistor to the positive terminal.  The readings on the 
ammeter and voltmeter should now be negative.  

6. Continue to record pairs of readings of current and potential difference with the battery 
reversed. 

7. Plot a graph of current against potential difference. As the readings include negative 
values the origin of your graph will be in the middle of the graph paper. You should be 
able to draw a straight line of best fit through the origin. This is the characteristic of a 
resistor.

Activity 2: The characteristic of a 
resistor 
Apparatus 
• the circuit that you set up in activity 1
• a resistor



Required Practical
Physics – IV Characteristics 3

Objective: Investigating the I-V characteristics of circuit components. 
What happens to the current through a component when the potential 
difference across it changes? 
For some circuit components, the value of resistance can change as the current 
changes. You can use the graph of current against potential difference to help 
identify the component in a circuit. 

In this practical you will: 
• construct circuits and draw circuit diagrams. 
• measure the current across a component as you change the potential difference. 
• plot graphs of current against potential difference for each component. 

Method – Activity 3
1. Swap the leads on the battery/power supply back to their original positions. 
2. If you can, reduce the battery/power supply potential difference to less than 5V. 
3. Connect the extra resistor labelled P. 
4. Replace the ammeter with a milliammeter. 
5. Replace the resistor used in activity 2 with the diode.     
6. Record the readings on the milliammeter and voltmeter in a suitable table. 
7. Adjust the variable resistor and record the new milliammeter and voltmeter readings.
8. Repeat this to obtain several pairs of readings. 
9. Swap the connections on the battery/power supply. Now the milliammeter is connected 

to the negative terminal and variable resistor to the positive terminal. The readings on the 
milliammeter and voltmeter should now be negative.  

10. Continue to record pairs of readings of current and potential difference with the battery 
reversed. 

11. Plot a graph of current against potential difference. As the readings include negative 
values the origin of your graph will be in the middle of the graph paper.  You should be 
able to draw a line of best fit through the origin. This is the characteristic of a diode.

Activity 3: The characteristic of a diode 
Apparatus 
• the circuit  you set up in activity 1 
• a milliammeter
• a diode 
• an extra resistor labelled P



Required Practical
Physics – Density

Objective: Investigating density of regularly and irregularly shaped solids and 
liquids using a range of appropriate apparatus.

In this practical you will
• use a ruler and a balance to determine the density of a regularly shaped object. 
• use a displacement method to determine the density of an irregularly shaped object.
• use measurements of volume and mass to determine the density of a liquid.

Method 

Density of a solid (in the shape of a cube or cuboid). 

1. For each of your selected objects measure and record the:  
- length 
- width 
- height  

2. Calculate the volume of each object. 
3. Record your results in a table like this:  

4. Measure the mass of each object using the digital balance. Record the results in your 
table. 

5. Calculate and record the density of each object using:   density = 
𝑚𝑎𝑠𝑠

𝑣𝑜𝑙𝑢𝑚𝑒

Apparatus 
• various regular shaped objects
• various irregular shaped objects
• a suitable liquid (eg sugar 

solution) 
• a 30cm ruler marked off in 

millimetres 
• a digital balance  
• a displacement can 
• a variety of measuring cylinders
• two 250cm3 beakers 
• paper towels



Required Practical
Physics – Density

Objective: Investigating density of regularl and irregularl shaped solids and 
liquids using a range of appropriate apparatus.

In this practical you will
• use a ruler and a balance to determine the density of a regularl shaped object. 
• use a displacement method to determine the density of an irregularl shaped object. 
• use measurements of volume and mass to determine the density of a liquid.

Method 

Density of an irregular shaped solid.

1. Measure the mass of one of the irregular shaped objects. 
2. Record your results in a simple table. 
3. Put the displacement can on your desk. Put an empty beaker under the spout and fill 

the can with water. Water should be dripping from the spout and you should wait until 
you see this stop.  

4. Then put a measuring cylinder that you think will give the most accurate reading under 
the spout instead of the beaker.       

5. Very carefully lower the object into the displacement can so that it is completely 
submerged.   Collect all of the water that comes out of the spout in the measuring 
cylinder. 

6. Measure the volume of the collected water. This volume is equal to the volume of the 
object.  

7. Calculate and record the density of the object. 
8. Repeat the activity for some other objects.  Remember to refill the can with water 

each time.

Apparatus 
• various regular shaped objects
• various irregular shaped objects
• a suitable liquid (eg sugar 

solution) 
• a 30cm ruler marked off in 

millimetres 
• a digital balance  
• a displacement can 
• a variety of measuring cylinders
• two 250cm3 beakers 
• paper towels

Object Mass / g Volume / cm3 Density / g/cm3



Required Practical
Physics – Density

Objective: Investigating density of regularly and irregularly shaped solids and 
liquids using a range of appropriate apparatus…..

In this practical you will
• use a ruler and a balance to determine the density of a regularly shaped object. 
• use a displacement method to determine the density of an irregularly shaped object. 
• use measurements of volume and mass to determine the density of a liquid.

Method 

Density of a liquid 
1. Measure the mass of the empty measuring cylinder 2. 
2. Record your results in a table like this:  

3. Pour about 100cm3 of the liquid into the measuring cylinder.  Record the volume 
accurately. 

4. Measure and record the mass of the measuring cylinder and liquid. From this calculate 
and record the mass of just the liquid. 

5. Calculate the density of the liquid. 

Apparatus 
• various regular shaped objects
• various irregular shaped objects
• a suitable liquid (eg sugar 

solution) 
• a 30cm ruler marked off in 

millimetres 
• a digital balance  
• a displacement can 
• a variety of measuring cylinders
• two 250cm3 beakers 
• paper towels



Required Practical
Physics – Force and extension

Objective: Investigate the relationship between force and extension of a spring. 

In this practical you will: 
• hang different masses from a spring and measure the extension of the spring for each mass used. 
• convert mass into weight. 
• use your results to plot a graph of extension against weight.

Method 
1. Set up your apparatus as in the diagram making sure that: 

1. the ruler is vertical. The zero on the scale needs to be at the 
same height as the top of the spring;

2. the splint is attached securely to the bottom of the spring. 
Make sure that the splint is horizontal and that it rests 
against the scale of the ruler. 

2. Take a reading on the ruler – this is the length of the unstretched
spring. Record this reading in your results table. 

3. Carefully hook the base of the weight stack onto the bottom of the 
spring. This weighs 1.0 newton (1.0N). Don’t forget that the mass 
added will have to be converted to newtons. 

4. Take a reading on the ruler – this is the length of the spring                                                                                                                       
when a force of 1.0 N is applied to it. 

5. Add further weights. Measure and 
record the length of the spring each 
time. 

6. Calculate the extension for each 
weight and record it on the table.



Health and safety
• Take care with heavy masses being placed on the 

spring. Ensure that they cannot fall on the floor or 
onto feet.

• Goggles should be worn in case the spring snaps. 

Required Practical
Physics – Force and extension

Objective: Investigate the relationship between force and extension of a spring.

Apparatus 
• a spring  
• a metre ruler 
• a splint and tape to act as a pointer  
• a 10N weight stack 
• a clamp stand 
• two clamps and bosses 
• a heavy weight or G-clamp to prevent the apparatus 

tipping over 
• safety goggles

Analysis of results 
Use your results to plot a graph with: 
• ‘extension of spring in cm’ on the y-axis.  
• ‘weight in N’ on the x-axis.  
a) State the relationship between force and extension of a wire. 
b) Calculate the spring constant (force = spring constant x extension).  

A force that stretches or compresses a spring does work and elastic potential 
energy is stored in the spring. Providing that the spring is not elastically 
deformed the work done on the spring and the elastic potential energy stored 
are equal.  
c) Calculate the work done in stretching your spring using the equation: elastic 
potential energy = 0.5 x spring constant x (extension)2

d) Hang an unknown object on the spring. Measure the extension and use your 
graph to determine the object’s weight. Check it with a newton meter.  



Required Practical
Physics – Acceleration

Objective: Investigate the effect of varying the force on the acceleration of an 
object of constant mass, and the effect of varying the mass of an object on the 
acceleration produced by a constant force. 

In this practical you will: 
• time how long it takes for a toy car or trolley of constant mass to move a distance when different forces are applied to it. 
• time how long it takes for a toy car or trolley to move a distance if the force applied is constant but the mass of the toy car or trolley is 

varied. 
• calculate the acceleration of the toy car or trolley in each case.

Method – Activity 1
1. Use the ruler to measure intervals on the bench and draw straight lines or place tape across the bench at these intervals. 
2. Attach the bench pulley to the end of the bench. 
3. Tie a length of string to the toy car or trolley. Pass the string over the pulley and attach the weight stack to the other end of the string.  
4. Make sure the string is horizontal and is in line with the toy car or trolley. 
5. Hold the toy car or trolley at the start point.  
6. Attach the full weight stack (1.0N) to the end of the string. 
7. Release the toy car or trolley at the same time as you start the stopwatch, press the stop watch (lap mode) at each measured interval

on the bench and for the final time at 100cm. 
8. Record the results in the table. 
9. Repeat steps 5-8 for decreasing weights on the stack for example, 0.8 N, 0.6 N, 0.4 N, 0.2 N.

Activity 1 & 2: Measuring the effect of 
force on acceleration at constant mass 
Apparatus 
• a toy car (or trolley) 
• a metre ruler 
• pencil, chalk or masking tape to mark 

the intervals 
• a bench pulley 
• string 
• a small weight stack 
• a stopwatch 
• Blu-tac



Health and safety

• Take care not to drop weights or cars on the 
floor or on your feet.

Required Practical
Physics – Acceleration

Objective: Investigate the effect of varying the force on the acceleration of an 
object of constant mass, and the effect of varying the mass of an object on the 
acceleration produced by a constant force. 

Method – Activity 2
1. Setup the bench, pulley, weight stack and car as in steps 1-5 of 

activity 1. 
2. Use your results from activity 1 to select a weight for the weight 

stack that will just accelerate the car along the bench. 
3. Put a 200g mass on the car. 
4. Hold the car at the start point.  
5. Attach your chosen weight stack to the end of the string. 
6. Release the car at the same time as you start the stopwatch, press 

the stopwatch (lap mode) at each measured interval on the bench 
and for the final time at 100cm. 

7. Record the results in the table outline below. 
8. Repeat steps 5-8 for increasing more masses on the car. 

Conclusion 

a) Write a sentence to state the 
relationship that you have seen 
in both activities. Do the results 
of your activities reflect 
Newton’s Second Law?
b) Identify and classify the 
sources of error in this 
investigation. 
c) How could you change the 
method or the apparatus used 
to improve the accuracy and 
reproducibility of your results?



Required Practical
Physics – Waves

Objective: Observing the properties of waves in liquids and solids. 

In this practical you will: 
• use a ripple tank to set up waves.
• measure the wavelength and frequency of the water waves and use your measurements 

to calculate the wave speed. 
• use a vibration generator to set up a stationary wave in a string. 
• measure the wavelength and frequency of the waves in the string and use your 

measurements to calculate the wave speed. 

Method – Activity 1
1. Set up the ripple tank as shown in the diagram.   Make sure that there is a large sheet of white 

card or paper on the floor under the tank.      
2. Pour water to a depth of about 5mm into the tank. 
3. Adjust the height of the wooden rod so that it just touches the surface of the water. 
4. Switch on the overhead lamp and the electric motor. 
5. Adjust the speed of the motor to produce low frequency water waves. 
6. Adjust the height of the lamp so that the pattern of the waves can be clearly seen on the white card.  
7. Place a metre ruler at right angles to the waves shown in the pattern on the card.  Measure across as many waves as you can. Then 

divide that length by the number of waves. This gives the wavelength of the waves. Record this value in the table below. 
8. Count the number of waves passing a point in the pattern over a given time (say 10 seconds).  Then divide the number of waves 

counted by 10. This gives the frequency of the waves. Record this value in the table below. 
9. Calculate the speed of the waves using the equation:  

wave speed = frequency x wavelength  
10.  Record this value in the table.

Activity 1: Observing water waves in a 
ripple tank 
Apparatus 
• a ripple tank plus accessories 
• a low-voltage power supply 
• a lamp 
• a metre ruler 

Health and safety

• !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!11



Method – Activity 2
1. Set up the apparatus as shown in the diagram.      
2. Switch on the vibration generator. The string (or elasticated cord) should start to 

vibrate. 
3. To see a clear wave pattern, adjust the tension in the string or move the wooden 

bridge to adjust the length of the string. The waves should look like they are not 
moving. 

4. Use a metre ruler to measure across as many half wavelengths as possible (a half 
wavelength is one loop). Then divide the total length by the number of half waves. 
Multiplying this number by two will give the wavelength. 

5. The frequency of the wave is the frequency of the signal generator (power supply). 
6. Calculate the speed of the wave using the equation:  

wave speed = frequency x wavelength  
7.    Repeat steps 2-6 for different frequencies.

Evaluation 
1. State the relationship between the 

variables measured in activities 1 
and 2. 

2. Comment on the accuracy of your 
results in both activity 1 and 2. 

3. How suitable was the apparatus that 
you used in both activities? How 
might you change the apparatus to 
provide more accurate results?

Required Practical
Physics – Waves

Objective: Observing the properties of waves in liquids and solids. 

Activity 2: Observing waves in a solid 
Apparatus 
• a vibration generator 
• 5 or 6 watt signal generator (power supply) 
• a string or piece of elasticated cord 
• a set of 100g masses and hanger 
• a set of 10g masses and hanger 
• a wooden bridge 
• a pulley on a clamp



Required Practical
Physics – Radiation and 
absorption

Objective: Investigate how the amount of infrared radiation absorbed or 
radiated by a surface depends on the nature of that surface. 

In this practical you will: 
• use a Leslie cube and infrared detector to compare the amount of infrared radiated from 

different surfaces: shiny black, matt black, shiny silver and matt white. 

Method 
1. Put the Leslie cube onto the heat-proof mat. 
2. Fill the cube with very hot water and put the lid on the cube. Your apparatus 

should look like this: 

3. Use the detector to measure the amount of infrared radiated from each 
surface.  Make sure that the detector is the same distance from each surface. 

Apparatus 
• a Leslie cube 
• a kettle 
• an infrared detector 
• a heat-proof mat. 

Health and safety

Take care with the hot surface of the Leslie cube.

Task 
Plot an appropriate chart to show the 
amount of infrared radiated by each type 
of surface and write a conclusion.


