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Summary 

 

This unit takes a look at the Electricity within the context of cost, the environment, renewable and 

non-renewable fuels.  The emphasis is of course on a sustainable lifestyle – we try to include as much 

as possible to the situation here in Bermuda.   

Topic  Objectives  

Voltage and 

Energy 

• List the components in a circuit  

• Explain how changing the voltage affects the current in a circuit 
 

Power and 

Energy 

• Explain what the power rating of an appliance shows 

• Explain how we can reduce our energy bills 
 

Generating 

Electricity 

• Describe how electricity is generated. 

• Consider the advantages and disadvantages of different ways of 
generating electricity. 

• Explain why efficiency is important 
 

Fossil Fuels • Know that energy resources are required for everyday life 

• Understand the formation and extraction of fossil fuels 

• Know that fossil fuels are non-renewable and polluting, leading to acid 
rain and global warming 
 

Using Less 

Energy 

• Understand that we can reduce the impact of global warming by using 
less energy 

• Understand that we can save money by using less energy 

• Know a variety of methods of reducing energy consumption 
 

Other Energy 

Resources 

• Recall a variety of alternative energy resources 

• Explain the difference between non-renewable and renewable energy 
resources 

• Explain some of the advantages and disadvantages of various energy 
resources 
 

 
 
Updated: Feb 2020  
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A:  Voltage and Energy            

Objectives: 

• List the components in a circuit  
• Explain how changing the voltage affects the current in a circuit  
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9I:1 - Voltage and Current 
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9I:2 – LAB Measuring the Current in a Circuit 

 

Aim: How does the amount of current in a circuit depend on the voltage provided by the battery? 

 

Results (2): 

 

Voltage (V) Current (A) 
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Graph, draw either by hand or on your laptop – glue below (5): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

 

How does the voltage affect the current?  Describe in as much detail as possible. (3) 

 

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

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

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

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

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

………………………………………………………………………………………………………………………………………………………………… 
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9I:3 - A Model Circuit 

 

1.  Which part of the model represents: 

a)  the electrons that move around a circuit?  ………………………………………….………………… (1) 

b)  the light bulb that transfers energy?   ………………………………………….……………………..…. (1) 

c)  the cell that supplies the energy to the current?   ………………….…………………………..…(1) 

2.  A cell pushes the electrons around the circuit as well as giving them energy.  Do you 

think this model represents this action of the cell?  Explain your answer. (2) 

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

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

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

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

3.  You can put cells with a higher voltage into a circuit.  If you do this, what happens to: 

a)  the current?  …………………………………………………………………………………………….………… (1) 

b)  the amount of energy carried by the current?  ………………………………………………. (1) 
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This drawing shows the same model representing a circuit with a higher voltage cell in it. 

 

4.  How is Model B different to Model A? (2) 

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

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

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

5.  Describe how these both of these changes represent what happens in a circuit if you 

increase the voltage? (2) 

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

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

…………………………………………….………….…………………………………………………………….………….…………………… 
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B:  Power and Energy            

Objectives: 

• Explain what the power rating of an appliance shows 

• Explain how we can reduce our energy bills 
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9I:4 - Energy and Power 
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9I:5 - Power and Energy 

 

In a circuit, energy is transferred from the battery or power station to applicances like 

lights, stoves, water heaters and TVs.  The amount of energy transferred depends on the 

current, the voltage and the length of time that the applicance is used.   

The amount of energy used per second of time is called the power rating.  The unit of 

power is Watts (W). It is possible to calculate the power rating using the equation: 

𝑝𝑜𝑤𝑒𝑟 =  𝑐𝑢𝑟𝑟𝑒𝑛𝑡 × 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 

The amount of energy used is this value multiplied by the length of time (in seconds) that 

the applicance is used. 

𝑒𝑛𝑒𝑟𝑔𝑦 =  𝑐𝑢𝑟𝑟𝑒𝑛𝑡 × 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 × 𝑡𝑖𝑚𝑒 

 

1.  What does power mean?  

……………………………………………………………………………………………………………………………………………………………… (1) 

2.  What are the units of power and what does the unit mean? 

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

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

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

3.  Explain why the power depends on the voltage and current. 

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

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

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

……………………………………………………………………………………………………………………………………………………………… (2) 
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4.  Sometimes you might know the voltage and the power of an item and need to calculate 

the current.  Rearrange the equation to put the current on the left-hand side. (1) 

 

 

 

 

5.  Calculate the power of the components in this circuit: (2) 

 

6.  Complete the table below: (8) 
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7.  What do you notice about the voltages?  Explain.  (2) 

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

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

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

8.  Which type of item has the highest power rating? (1) 

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

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

9.  How much energy is transferred by the following items?  

 a)  a 40 W light bulb left on for 2 hours  (2) 

 

 

 

 b)  a 100 W light bulb left on for 2 hours  (2) 

 

 

 

 c)  A fan heater left on for an hour  (2) 

 

 

 

 d)  An oven left on for an hour  (2) 
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C – Generating Electricity      

Objectives: 

• Describe how electricity is generated. 

• Consider the advantages and disadvantages of different ways of generating electricity. 

• Explain why efficiency is important 
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9I: 6 – LAB Making a Battery 

 

Aim:  To investigate how to make the best battery. 

Theory:  A battery is made from placing two dissimilar metals (and/or carbon) into a beaker filled 

with a liquid called an electrolyte.  There are many types of metal and many different electrolytes 

that can be used. 

 

 

Which variable will your group investigate?  (1) 

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

Which variables should you keep the same and why? (2) 

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

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

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

Describe how you will carry out your investigation. (2) 

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

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

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

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

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

……………………………………………………………………………………………………………………..…………………………………………………………….. 
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Results (only use one of the tables) (3) 

 
Electrolyte used: ………………………………………………………………………………………………………..…………………………. 

 

 Cu Zn C Pb Al  

Cu x      

Zn  x     

C   x    

Pb    x   

Al     x  

       

 

 

 

 

 
Electrodes used: ………………………………………………………………………………………………………..…………………………. 

 

electrolyte Voltage (V) 

1M Hydrochloric acid  

2M Hydrochloric acid  

Sulphuric acid  

Acetic (ethanoic) acid  

Water  

Saltwater  

Sodium hydroxide  
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Conclusion and Evaluation  

 

Write a conclusion for your experiment that explains what you have learned. (2) 

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

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

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

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

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

 

Is your evidence valid? Discuss. (2) 

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

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

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

 

How could you take this experiment further? (2) 

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

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

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

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

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

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

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

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

 

Based on the whole class data, which combination would make the best battery? Explain. (2) 

 

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

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

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

……………………………………………………………………………………………………………………..………………………………………………………… 
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9I:7 - PhET Simulation Generating Electricity 
 

Aim:  Learning how to make electricity using a magnet and a coil of wire 

You need a lot of wire and a very strong magnet to make enough electricity to light up a bulb.  Your 

teacher showed you enough to generate only a few milliVolts!  A very sensitive instrument can be used 

to detect this voltage.  A computer simulation is easier to use! 

 

Part A – Moving the Magnet 

1. Describe in detail the effect of moving the magnet in and out of the coil.  How does the 

speed affect the voltage produced?  What happens if the magnet is not moving? (2) 

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

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

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

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

Part B – Number of Coils of Wire 

2. What is the effect of increasing the number of coils of wire that is used in the 

experiment? (2) 

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

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

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

…………………………………………………………………………………………………………………………………………………………………………….. 
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Part C – Direction of Movement 

3. Describe how the direction that the magnet moves affects the electricity produced.  Does 

switching the poles around make a difference? (2) 

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

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

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

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

Part D – Making a Generator 

4. Use the next tab to show how a generator works.  Describe in detail how to produce the 

maximum amount of electricity from the machine.  Where does the energy that is given out 

as light come from originally? (2) 

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

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

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

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

Draw a diagram of the generator below (2): 
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9I:8 - Generating Electricity 
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D – Fossil Fuels 

Objectives: 

• Know that energy resources are required for everyday life 

• Understand the formation and extraction of fossil fuels 

• Know that fossil fuels are non-renewable and polluting, leading to acid rain and global 
warming 
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 9I:9 - How Fossil Fuels Were Made 
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Fossil Fuels – True/False? 
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9I:10 - Fossil Fuels 
 

1.  Why are coal, oil and natural gas (methane) called fossil fuels? (1) 

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

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

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

2.  Write down three different uses for these fuels. (3) 

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

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

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

3.  Explain how coal is formed. (2) 

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

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

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

4.  Explain why fossil fuels are called ‘non-renewable’ fuels. (2) 

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

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

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

5.  The table below shows some facts about the different fossil fuels: 
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 a)  from which fuels do we get gasoline (petrol)? (1) 

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

 b)  Which fuel is easiest to light? (1) 

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

 c)  Which fuel will cause the least pollution when it burns?  Explain. (2) 

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

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

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

 d)  Which fuel gives the most energy if one gram is burned? (1) 

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

 e)  Which fuel is a solid, which is a liquid and which is a gas? (1) 

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

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

6.  Why do you think that gasoline (petrol) is used in cars instead of either coal or natural 

gas? (2) 

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

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

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

7.  Why do you think that many homes in the UK use natural gas for heating instead of coal 

or oil? (2) 

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

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

…………………………………………………………………………………………………………………………………. 
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E:  Using Less Energy          

Objectives: 

• Understand that we can reduce the impact of global warming by using less energy 

• Understand that we can save money by using less energy 

• Know a variety of methods of reducing energy consumption 
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9I:11 - Burning Fuels to Generate Electricity 

 

Electricity is NOT a fuel.  However, it is generated using other energy resources.  The pie 

charts show which fuels were used to generate electricity in the UK over the years. 

 

1.  Which fuel was used the most in 1980? (1) 

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

2.  Which fuel was used the most in 2005? (1) 

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

3.  Which fuels have we used more of since 1980? (1) 

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

4.  Which fuels have we used less of since 1980? (1) 

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

5.  Try to give some reasons for the change in energy resource usage. (2) 

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

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

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

……………………………………………………………………………………………………………………………………………………………………… 
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BERMUDA FOCUS: BELCO 

 
BELCO's Central Plant is located on 23 acres of property in Pembroke.  It is divided into the 

East and West Power Stations, containing a total of 21 diesel and gas turbine engines. All of 

these units generate power at a frequency of 60Hz. The de-rated maximum amount of power 

BELCO's generation plant produces is 167 MW of electricity. 

 

The diesel engines carry the basic load of power used on a daily basis. They are slower to 

start up than the gas turbine engines but are more efficient to operate. In contrast, the 

gas turbine engines can be used almost immediately upon being started up. 

 

The demand for electricity is always greater in the summer than in the winter. This is 

because the people of Bermuda begin using air conditioners as the weather gets hotter. To 

date, the highest summer peak demand of 122.8 MW was recorded in August 2010. 

 

Fuel: The fuel used for the engines at BELCO varies, depending on which engines are in 

operation. Heavy fuel oil is used to operate the four newest diesel engines and light diesel 

fuel is used to operate the gas turbine engines. 

 

BELCO imports all of its fuel. The fuel is pumped through a nine-mile pipeline from Esso's 

storage tanks to three bunker tanks on the BELCO property. In 2009, BELCO used 

approximately one million barrels of fuel to produce electricity for Bermuda. 
 

(copied from www.belco.bm) 

 

Important Facts 

 

• 13 Diesel Engines ranging from 5 MW to 14.3 MW.  East Power Station engines 

(base load plant) run on Heavy Fuel Oil.  Old Power Station engines run on 

lighter-grade Marine diesel. 

• 7 Gas Turbines ranging from 2.5 MW to 14 MW.  Run on Marine diesel. 

• Approximately 700 kWh is generated per barrel of fuel burned, which 

represents an average efficiency of 41%. 

 

 

 

 

http://www.belco.bm/


Saltus Grammar School  9I – Electricity 

29 
 

Year Annual kWh generated 

(thousands) 

Maximum Demand 

(MW) 

1999 522,470 102 

2000 535,335 103 

2001 553,920 106 

2002 574,726 108 

2003 590,032 114 

2004 594,998 108 

2005 616,654 114 

2006 631,365 117 

2007 643,821 117 

2008 644,954 120 

2009 656,083 122 

2010 650,571 123 

2011 636,517 118 

2012 606,345 114 

2013 586,700  

2014   

2015   

2016   

2017   

2018   

         (information from BELCO) 
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Energy used (kWh) 

Historical data 

Total cost $ 

Cost of electricity: 

Bill $264.53 

Units 615 kWh 

= $264.53/615 = $0.43 per kWh 

 

BELCO bill for an old, medium-sized house 

with 3 adults and no air conditioning. 
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F: Other Energy Resources   

Objectives: 

• Recall a variety of alternative energy resources 

• Explain the difference between non-renewable and renewable energy resources 

• Explain some of the advantages and disadvantages of various energy resources 
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9I:12 - Energy Resources 
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9I:13 - Wordsearch 
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SUMMARY SHEETS 
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9I:14 - QUICK QUIZ 
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