
Course Start 

Course Start is independent learning you need to complete as a  
fundamental part of your introduction to the course. It should take you  
approximately 5 hours to complete. 

Course Name GCSE Combined Science

How this Course 
Start fits into the first 
term of  the course

Most students will have studied GCSE Combined  
Science previously. Although we will start at the  
beginning and cover all of the topics. These tasks 
will  help to remind you about what you know 
already. 

How will my Course  
Start learning be used 
in  lessons?

Being familiar with the topics will help to remind you 
of  basic Science principles and terminology and 
make  your learning easier 

Course Start 
learning  objectives 

● Understand the terminology used in GCSE 
Combined Science 

● Revise basic science principles 
● Use books and revision guides to find information

Study Skills ● Research skills to find information  
● Communication skills - putting your ideas and 

findings into words 
● Data analysis - understanding scientific table 

and graphs 

Expectations for: GCSE Combined Science 
Our specification is: AQA 

What this course involves

Purchase a revision guide and workbook at the beginning of the course (we will order  
these for you)

Spend 10 hours each week outside of lesson times on independent study 

Complete the pages in the work book after each lesson 

Come to lessons prepared with all the materials you need 

Use of maths skills, including calculations and analysing tables and graphs 



The following pages give you a brief look at some of the work you will be covering 
in GCSE Combined Science. 

Getting and staying organised 

The key to level 2 success is good organisation; keeping your notes in good 
order and  keeping track of progress through the course is essential. 

Get yourself a large folder (just for Combined Science) with a set of dividers and 
file your  notes at the end of each short section. You will also need to get a smaller 
folder for  transporting notes to and from college, and for keeping your current 
notes in. 

Bring paper, a pencil, calculator and pens to every lesson. 

You will buy a textbook and a workbook which supports your GCSE Combined 
Science course which you should also bring into every lesson. 

Preparation and reading ahead 

You should do regular background reading (from the textbook and online 
resources) and keep up to date with the workbook, particularly important if you 
miss a lesson for some  reason. 

Homework 

You will be set homework each week, from your workbook. It is important to 
purchase the  revision guide and workbook promptly at the start of the course. 

The following pages should refresh your general 
Combined  Science skills and set you off on the right 
track. 

Have a go. You may well find some of it difficult but persevere or see if you can work with  
someone.



Biology 

You need to be able to label a plant and animal cell and describe the function of the 
organelle. Have a go at memorising and answering the questions that follow. 

 

 

There are 2 types of cells eukaryotic and prokaryotic. Plant and animal cells are eukaryotic, 

the genetic information is in a nucleus. A prokaryotic cell like bacteria does not have a 

nucleus. 



 

Microscopes 

• Microscopes are used to view small objects with more detail by creating a larger 

image of the real object. 

• A light microscope uses light and lenses to magnify the object and make a larger 

image. 

• This allows you to see individual cells and large organelle like the nucleus.  

• However, to see smaller organelle like mitochondria, chloroplasts and ribosomes, 

you need to use an electron microscope which has higher resolution and 

magnification. 

             
            

           

        

                          

                        

          

          

        

           

                    

                                

                                                    

                                 

                                   

                                                                  

                          



 

We will do a practical to look at onion cells under the microscope and draw the cells. There 

are rules for microscope drawing: 

• Use a sharp pencil and use at least 50% of the space provided 

• Use clear unbroken lines 

• No colouring or shading 

• Organelle must be drawn in proportion 

• Include a title and the magnification used 

• Label important features 

 

Magnification is calculated using the following equation: 

Magnification = Drawing size ÷ Actual size 

 

 

 

 



Biology Questions - Use the information provided to answer these questions. 

 

 



                     

Q3 

 

 

 



Q4 

 

(d) A scientist observed a cell using an electron microscope. The size of the image was 25 mm. 

The magnification was × 100 000 

 



Q5 

 

Q6. Label the 3 parts of the microscope 

 

A student is doing a drawing of onion cells observed using a microscope. What 2 rules must 

they follow? 

1- 

2- 

 



Biology Extension Stem cells. 

Q7 Read the information about stem cells. 

Stem cells are used to treat some human diseases. 

Embryonic stem cells can be collected from early embryos. These stem cells have 

not begun to differentiate, so they could be used to produce any kind of cell, 

tissue or organ. The use of embryonic stem cells to treat human diseases is new 

and, for some diseases, trials on patients are happening now. Some people are 

against the use of embryonic stem cells for research as the human embryos could 

have been life. They think the embryos have rights and cannot consent to being 

used. The use of embryonic stem cells is a relatively new treatment and has a 

lower success rate. No pain is experienced by the patient being treated and the 

embryos would have been destroyed anyway. 

Adult Stem cells can be collected from adult bone marrow. The operation is simple 

but may be painful. Stem cells cannot become any type of cell so they are less 

useful than embryonic stem cells. Stem cells in bone marrow differentiate to form 

different types of blood cells. These stem cells have been used successfully for 

many years to treat some kinds of blood disease. Recently there have been trials 

of other types of stem cell from bone marrow. These stem cells are used to treat 

diseases such as heart disease.  

Evaluate the use of stem cells from embryos or from adult bone marrow for treating human 

diseases. You should give a conclusion to your evaluation. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 
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................................................................................................................................. 



Chemistry  

• Atoms are made up of sub-atomic particles called electrons, protons and neutrons.  

• The centre of the atoms is called the nucleus and contains the protons and neutrons. 

• The electrons are on shells around the nucleus. 

 

 

All atoms have equal numbers of protons and electrons. A proton has a charge of +1 and an 

electron has a charge of -1, so the charges cancel each other out and the atom has no overall 

charge. 

Only the protons and neutrons have mass, so we can say that all the mass of the atom is in 

the nucleus. 

The periodic table uses symbols to identify the different elements.  

         
        

                           

         

         

                    

        

       

      

       



 

The number of protons tells you which element it is. There are over 100 elements.  

If atoms have different numbers of neutrons, but the same number of protons, they are 

called isotopes. 

 

 

 

 

  

 
      

 

           
               
          

         
               

             
               
                

            

                             

              
                 
       

          
                 
            

                                          



Chemistry Questions: 

Q1. Isotopes are atoms of an element with the same number of _____________ but a 

different number of _______________. 

Isotopes are atoms of an element with the same ____________ number but a different 

___________ number 

Use these words to fill the spaces:          Atomic              mass                neutrons                       protons  

Q2. 

 

 

Q3 

 

Q4 

If 2 atoms have the same number of protons and electrons but a different number of neutrons, they 

are _____________ of the same element. 

 

Q5 

 



 

Q7 

 

Chemistry Extension - Calculating Relative Atomic Mass 

There are different amounts of each isotope of an element. To calculate the average mass of 

an atom of that element, we use this formula. 

 



 

Q1 

  

Q2 

 



Q3 

 

 

 

 

 

 

 

 

 

 

 



Physics – Read through the information and answer the questions 

We are going to learn about energy and the store and transfer of energy.  

 

 
Conservation of Energy 

The Law of Conservation of Energy states that: 

“Energy cannot be created or destroyed, only transferred from one store to 
another” 

Calculating Energy 

Energy is measured in Joules (J). This is the same for all of the different energy stores. 

Whether it is kinetic or chemical, it is still measured in Joules. 



 
 

Kinetic Energy Store 

• The amount of energy an object has as a result of its mass and speed 

• This means that any object in motion has energy in its kinetic store 

• If an object speeds up, energy is transferred into its kinetic store 

• If an object slows down, energy is transferred out of its kinetic store 

Kinetic energy can be calculated using the equation: 

Ek = ½ × m × v2 

Where: 

Ek = kinetic energy in joules (J) 

m = mass of the object in kilograms (kg) 

v = speed of the object in metres per second (m/s) 

 

This equation is provided on the equation sheet and does not need to be memorised, but 

the appropriate units do need to be memorised. 

Example: 

Calculate the kinetic energy stored in a vehicle of mass 1200 kg moving at a speed 
of 27 m/s. 

  

Write down the equation  

EK = ½ mv2 

Calculate the kinetic energy 

EK = ½ × 1200 × (27)2 

EK = 437 400 J 



 

Gravitational Potential Energy 

• Energy in the gravitational store of an object is defined as: 

• The energy an object has due to its height in a gravitational field 

• This means: 

• If an object is lifted up, energy is transferred to its gravitational potential 
store  

• If an object falls, energy will be transferred away from its gravitational 
potential store 

• The gravitational potential energy, Ep, of an object can be calculated using the 
equation: 

Ep = m × g × h 

• Where: 
o Ep = gravitational potential energy, in joules (J) 
o m = mass, in kilograms (kg) 
o g = gravitational field strength in newtons per kilogram (N/kg) 
o h = height in metres (m) 

This equation is provided on the equation sheet and does not need to be memorised, 

but the appropriate units do need to be memorised. 

 

Example 

A man of mass 70 kg climbs a flight of stairs that is 3 m higher than the floor. 
Gravitational field strength is approximately 9.8 N/kg. Calculate the energy 
transferred to the man's gravitational potential energy store. 

Write down the equation  

EP = mgΔh 

Calculate the gravitational potential energy 

EP = 70 × 9.8 × 3 

EP  = 2058 J 

 



Physics Questions 

 

 

 



Q2 

 

 

 

 



Q3 

 

 

 



Physics Extension 

Specific Heat Capacity - Follow the link below to lean about specific heat capacity and the 

required practical. 

https://www.bbc.co.uk/bitesize/guides/z2gjtv4/revision/5 

 

1. Write the formula for specific heat capacity, showing the units for each part 

 

 

 

2. The specific heat capacity of copper is 390 J/Kg oC. What does this 

mean?................................................................ 

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

………………………. 

3. Calculate the energy transferred when 3kg of copper is heated from 20oC to 220oC 

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

………………………. 

4. Calculate the energy needed to heat 2kg of water from 10oC to 90oC. The Specific heat capacity 

of water is 4200J/KgoC 

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

……………………… 

 

5. Here are the specific heat capacity values of four different metals: 

metal specific heat capacity 

aluminium 910 J/kg C 

brass 380 J/kg C 

copper 390 J/kg C 

iron 460 J/kg C 

 

 

6. How much energy must be transferred into 1 kg of copper to raise its temperature by 1 C? 

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

 

 

https://www.bbc.co.uk/bitesize/guides/z2gjtv4/revision/5


 

 

7. If you have 1 kg of each metal. Which one will need the most energy to raise its temperature by 

1 C? 

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

……………………… 

8. The same amount of energy is transferred into 1 kg of each metal. Which one has the largest 

temperature rise?  

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

……………………… 

9. How much energy must be transferred into 2 kg of iron to raise its temperature by 5C? 

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

……………………… 

 

10. Complete the table by calculating the missing values 

material energy transfer mass temperature rise specific heat capacity 

A  4 kg 6 C 4000 J/kgC 

B 6 000 J 1 kg  2000 J/kgC 

C 8 000 J  4 C 1000 J/kgC 

D  12 kg 24 C 500 J/kgC 

E 2 500 J 2 kg 5 C  
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