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CONCEPT OF ENERGY AND POWER 

Definitions of power: Power is defined generally as the rate at which energy is 

transferred (consumed, or used). In order words, it is a measure of how fast or 

slow a person or a thing is in doing a given work. The symbol of power is P and 

the unit is Watt (W). The instrument for measuring power is the Watt meter. 

Classification of power: Power is classified into two: They are 

(i) Electrical power and Mechanical power 

Mechanical power: Is the rate at which mechanical energy is transferred. 

Mechanical power can be calculated using the formula, power (p)= 
workdone

Time taken
 

But, electrical power is the rate at which electrical energy is transferred. 

Electrical Power (P)= Voltage (v) x Current (I); 

 Thus, P= IV also P = I2R and P=V2/R 

 

Calculation of electrical power: 

Example: Calculate the power consumed by an electrical bulb connected across 

a voltage source of 12V when a current of 2 Amperes flows through it. 

SOLUTION 

V=12v 

I=2A 

P=? 

Formula P = I x V 

                   =2 x 12 

                   :.  P = 24W  
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Concept of Energy 

Energy is the ability to do work. The S.I (Systeme internationale) unit of energy 

is joule (j). Large quantity of energy is measured in kilojoule (kj). One kilojoule 

(1kj) is equal to one thousand joule (1,000j).The instrument for measuring energy 

is called energy meter.  

  

Law of energy conversion: Energy can neither be created nor destroyed. But it 

can be converted from one to another. This is just what happens when one form 

of energy is used to do a particular work. 

Forms of Energy 

Energy exists in several forms. They include: 

I. Mechanical energy 

II. Electrical energy 

III. Heat energy 

IV. Chemical energy 

V. Light solar energy 

VI. Nuclear energy 

VII. Sound energy 

 

I. Mechanical energy: is the energy possessed by a moving body. There are 

two types of mechanical energy: Kinetic energy and Potential energy. The 

major sources are machines, flowing waters, etc 

(a) Kinetic energy: Kinetic energy is the type of energy that a body in 

motion has. Examples: moving car, falling object from a height; a 

person running, aeroplane in motion. 

(b) Potential energy: is the energy a body has due to its position. 

Examples: a car parked on top of a hill, a stone on top of your desk, 

water storage tank etc. 

II. Electrical energy: This is the form of energy from electricity. It is majorly 

used in operating electrical appliance like; TV, Radio, Fans, Torch light 

etc. The major sources are: generators, batteries etc 

III. Heat energy: This is the energy that increases the temperature of a body. 

The simplest way to generate heat energy is through friction. It is also the 

energy derived from burning of fuels. Fuels is any substances that can be 

burnt to produce heat. Eg Kerosene, wood etc 

IV. Chemical energy: This is the energy stored in chemical substances such 

as fuel (Kerosene, wood, petrol, coal etc) and food and released when burnt 

or consumed. When you burn fuel (Wood, Kerosene, Petrol, Coal etc) the 
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chemical energy stored in it is released in form of heat. When you consume 

food, the food releases chemical energy into the body. This energy is what 

you use to do work. Two major sources of chemical energy are: Food and 

Fuel. 

V. Light/ solar energy: This is the energy from all light sources including the 

sun. It is used mainly in operating light dependent appliances, drying things 

and from manufacturing of plant food photosynthesis. The major sources 

of light are: The Sun and electricity 

VI. Nuclear energy: Is the energy obtained by splitting or breaking an atom. 

An atom can be broken or split using a machine known as cyclotron. 

Nuclear energy is used in producing nuclear reactors and generating 

electricity. Any country that has a nuclear plant is capable of producing 

chemical warheads and weapons for mass destruction. Note that nuclear 

waste is toxic and harmful. Adequate control or handling of this waste is 

very necessary to avoid health hazards associated with it. 

VII. Sound energy: Is the energy that vibrating objects produce. Sound energy 

vibrates the air waves while in turn vibrates the drum for hearing. Sources 

of sound energy include: Mouth, clapping, musical instrument, thunder etc. 

Definition of Work: Work is said to be done when a force moves a body 

through a distance. This means that certain amount of energy has been used. 

Every day you work. As you lift your school bag, work is done. This is so 

because you use energy to lift the school bag. The bag travels some distance 

when lifted. The amount of work done is determined by the force put in and 

the distance travelled. The symbol is W 

Mathematically expressed, 

Workdone (W) =Force (F) x distance (s) 

The unit of work (W) is the joule (j) or Newton meter (NM) 

The unit of force (F) is the Newton (N) 

The unit of distance(s) is the meter (M) 

Calculation: Find the work done in lifting your school bag weight 2kg 

through a distance of 2 meters. Acceleration due to gravity is 10mls2 

Solution: 

N=2kg,      S=2m,    G-10ml2 

Workdone  = Force x distance 

                      = 2x10x2 
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                     =40g 

Relationship between energy and power 

Power is the rate at which energy is consumed or transferred. This implies that 

power is the rate at which work done. 

 

P= 
𝐖𝐨𝐫𝐤𝐝𝐨𝐧𝐞

𝐓𝐢𝐦𝐞
 

 

WEEK: 2 

BASIC EMISSION THEORY 

Meaning of Electron Emission: Electron emission is the process of setting free 

the most loosely bonded electrons from their parent atom. Emission is all about 

boiling out or removing the outer most electrons from their parent atom. Every 

material is made up of several atom. And each atom is made up of three parts. 

These parts are: electron, proton and neutron. 

 

 

 

 

 

                            Helium atom 

 

 

To remove the electron from the outer –most shell of an atom a greater force than 

the one holding it to the parent atom is needed. The movement of these electrons 

that have been set free constitutes current flow. Hence current is said to be the 

flow of electrons. 

Types of electron emission 

The types of emission also called methods of emission are 

I. Thermionic emission 

II. Photo-electric emission 

III. Cold- cathode emission 

IV. Secondary emission 

Electron 

Shell 

Proton & Neutron 
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Note: Thermionic emission, Photo- electric emission and Cold- cathode emission 

are known as primary emission. They are known as a primary emission because 

secondary emission is obtained from them. 

I. Thermionic emission: Thermionic emission is the method of freeing 

(boiling out) electrons with the application of heat energy. i.e, when 

heating is supplied to a body. It increases the temperature of that body. As 

you keep increasing the temperature of the body, it gets to a time when the 

electrons are boiled out (emitted) or set free. Values are examples of items 

that depend on thermionic emission. 

II. Photo-electric emission: Photo- electric emission is the method of freeing 

or liberating electrons through the use of light energy. Many element 

(bodies) depend on light energy to free their electrons. The intensity of 

light falling on the surface of an element (body) determines the number of 

electrons being set free. Examples of objects that depend on light rays to 

function are photo-cells 

III. Cold-cathode emission: This is also known as field emission. Cold 

Cathode emission is the method of freeing or liberating electrons through 

the application of field energy i.e energy stored in a field. It can be electric 

field or magnetic field. Cold Cathode emission is used in electron 

microscope. 

IV. Secondary emission: This is the process of bombarding (striking) a 

surface with already freed electrons in order to release more electrons. 

Initial electrons are achieved through any of the primary (Thermionic, 

photo-electrons, Cold cathode) emissions. These electrons are made to 

travel at a very high velocity. It is with this high velocity or speed that they 

strike and dislodge other electrons. 

Item that depend on Secondary emission to function include, fluorescent 

tubes, television screen, computer monitor screen etc. 

WEEK:3 

Uses of Electronic Devices 

Semi- Conductor 

Meaning of Semi- Conductor: A semi-conductor is a material whose ability to 

conduct electricity lies between that of an insulator and a conductor. In its pure 

form, it is neither a complete insulator nor a good conductor.  

Types of Semi- conductor Material 

The following are example of Semi-Conductor materials 

I. Silicon 
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II. Selenium 

III. Germanium 

IV. Gallium arsenide 

V. Indium antimonite 

Semi-Conductor devices are made from semi-conductor materials. These semi-

conductor materials can be made to be an n-type material or p-type material by 

doping. 

 

Semi- conductor device: The most modern types are the semi- conductor devices 

a) Transistors 

b) Integrated circuits (ICS) 

c) Resistors 

d) Capacitors 

e) Inductors 

 

A. Transistors: Is a semi-conductor device used to amply or switch electronic 

signals and electrical power. It is composed of semi-conductor material 

usually which with at least three terminals for connection to an external 

circuit. 

Uses of transistor 

One major use of a transistor is for amplification of signals. 

Integrated circuit (IC): Just as the names implies it is an electronic with all the 

other electronic devise (e.g) diode, resistor, transistor, etc combined in it. It is 

made to produce similar effects that individual components would have produced. 

The desire to have portable electronic appliances led to the development of 

integrated circuit (I.Cs). IC as a single component occupies a smaller than the 

individual components in an appliance. 

Uses of Integrated circuit (IC) 

I. Amplification 

II. Signal detection 

III. Matching 

IV. Stabilizing 
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Resistor: Is a passive two terminal electrical component that implements 

electrical resistance as a circuit element. In electrical circuit element. In electronic 

circuit, resistors are used to reduce current flow, adust signal level, to divide 

voltages etc. 

There are graphical symbols for representing resistors 

 

 

 

Fixed resistor                                  Fixed resistor                      Variable resistor                  

Variable resistor 

Capacitor: A capacitor is an electronic devices that stores electrical energy in 

form of charge. Its ability to store charge is known as capacitance. The unit for 

measuring capacitance is the Farad (F). The smaller quantity is measure in micro 

fared (µf) 

Symbols for capacitor 

1.                                                           Fixed capacitor 

 

2.                                                                   polarized    

 

3.                                                            Variable 

 

The Capacitance of s capacitor depends on the 

1. Dielectric used 

2. Distance between the plates 

3. Area of the plates 

Parts of a Capacitor: A capacitor has two main parts 

I. Dielectric – stores the charge 

II. Plates – serve as the electrodes 

Types of capacitors: A capacitor derives its name from the di-electric used. 

These are 

I. Air 

II. Paper 
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III. Ceramic 

IV. Mica 

V. Electrolytic 

Forms of Capacitors 

I. Flat 

II. Rectangular 

III. Cylindrical 

IV. Circular 

Uses of capacitor 

I. Storing energy in form of charge 

II. Turning of radio stations 

III. Starting electric motors 

IV. Starting fluoresced lamps 

Inductor: An Inductor is an electronic device that stores energy in form of 

magnetic field. It is made of coils or turns of wire. 

 Some are provide with core often made of ferrous metals. The core 

increases the inductance of the inductor. Inductance is the ability of an inductor 

to store energy in form of magnetic field. The unit of inductance is the Henry (H) 

and the symbol is L 

Factors that determine inductance 

I. Number of turns 

II. The type of core 

III. The current flowing 

 

                                                                                                                                                                           

 

 

         Fixed Inductor                                                         Variable Inductor 

 

Types of Inductors 

I. Fixed inductor (air-cored) 

II. Fixed inductor (non-cored) 
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III. Variable inductor 

Applications of inductors can be seen in the following 

I. Tuning circuits 

II. Sensors 

III. Store energy in a device 

IV. Induction motors 

V. Transformers 

VI. Filters 

VII. Chokes 

VIII. Ferrite beads 

IX. Inductors used as relays 

 

 


