
 

i. What is Electricity?  

Electricity is a form of energy that is created by the movement of tiny charged 

particles called electrons. Think of it like water flowing through a pipe. The 

flowing water is like electricity, and the pipe is like a wire. 

Static Electricity: This is when electrical charges build up on the surface of an 

object but do not flow. For example, when you rub a balloon on your hair, it sticks 

because of static electricity. 

Current Electricity: This is the electricity we use every day. It is the steady flow of 

electrons through a material, like a wire. This is the type of electricity that powers 

our lights, computers, and phones. 

ii. Key Points and Important Terms 

 To understand electricity, you need to know these key terms: 

Term Symbol Definition 
Analogy (Water in a 
Pipe) 

Unit 

Electric 
Current 

I 
The rate of flow of electric 
charge (electrons). 

The amount of water 
flowing through the 
pipe per second. 

Ampere 
(A) or Amp 

Voltage V 

The "push" or "pressure" 
that makes the electrons 
move. It's the energy 
given to each charge. 

The water pressure 
from a pump that 
pushes the water. 

Volt (V) 

Resistance R 

A measure of how much 
a material opposes or 
resists the flow of 
electrons. 

A narrow section or a 
sponge inside the 
pipe that slows the 
water down. 

Ohm (Ω) 

Electric 
Circuit 

- 
A complete, closed path 
that electricity can flow 
through. 

The entire loop of 
pipes, including the 
pump and a water 
wheel. 

- 

Conductor - 
A material that allows 
electricity to flow through 
it easily (low resistance). 

A wide, smooth pipe. - 

Insulator - 

A material that does not 
allow electricity to flow 
through it easily (high 
resistance). 

A blocked or closed-
off pipe. 

- 

Power P 
The rate at which 
electrical energy is used 
or converted into another 

How much work the 
flowing water can do 
(e.g., how fast it can 

Watt (W) 
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Term Symbol Definition 
Analogy (Water in a 
Pipe) 

Unit 

form (like light or heat). turn a water wheel). 

iii. How Electricity Flows: Electric Circuits 

For electricity to do work, it needs a complete path, or a circuit. A simple circuit 

has three main parts: 

Energy Source: Provides the voltage (the "push"). 

• Example: A battery, a solar cell, or a power plant. 

Load (or Resistor): The device that uses the electricity to do something. 

• Example: A light bulb (creates light), a motor (creates motion), a speaker 

(creates sound). 

Conductors (Wires): Provide the path for the current to flow from the source, 

through the load, and back to the source. 

• Example: Copper wires. 

 A switch is often included to easily open (stop) or close (start) the flow of 

 electricity. 

• Closed Circuit: An unbroken path. The switch is ON, and electricity flows. The 

light bulb will light up. 

• Open Circuit: A broken path. The switch is OFF, and electricity cannot flow. The 

light bulb will be off. 

Types of Circuits 

There are two basic ways to connect components in a circuit: 

Series Circuit 

Description: Components are connected one after another in a single loop. 

Current: There is only one path for the current to flow. The current is the same 

through every component. 

Key Feature: If one part of the circuit is broken (like a light bulb burning out), the 

entire circuit stops working. 

• Example: Old-fashioned holiday lights. If one bulb goes out, the whole string 

goes out. 

Parallel Circuit 



 

Description: Components are connected in separate branches. 

Current: The current splits up to flow through the different branches. 

Key Feature: If one branch is broken (a light bulb burns out), the other branches 

continue to work. 

• Example: The wiring in your house. You can turn off the lights in one room 

without the refrigerator turning off in the kitchen. 

iv. Detailed Examples with Solutions (Ohm's Law) 

Ohm's Law is a fundamental rule that connects Voltage, Current, and Resistance. 

Formula: Voltage = Current × Resistance or V = I × R 

You can use this formula to find any one value if you know the other two. 

• Example: Finding the Current A toy car's motor has a resistance of 3 Ω. It is 

powered by a 6 V battery. How much current flows through the motor? 

Given: 

• Voltage (V) = 6 V 

• Resistance (R) = 3 Ω 

• Find: Current (I) 

Formula: V = I × R, which can be rearranged to I = V / R 

Solution: 

• I = 6 V / 3 Ω • I = 2 A 

• Answer: 2 Amperes of current flow through the motor. 

• Example: Finding the Voltage A light bulb needs 0.5 A of current to light up. Its 

resistance is 240 Ω. What voltage is required to power it? 

Given: 

• Current (I) = 0.5 A 

• Resistance (R) = 240 Ω 

• Find: Voltage (V) 

• Formula: V = I × R 

Solution: 

• V = 0.5 A × 240 Ω • V = 120 V 

• Answer: The light bulb requires 120 Volts (the standard voltage in North 

American homes). 

 



 

V. Common Misconceptions and Clarifications 

Misconception: Electricity gets "used up" by a light bulb. 

Clarification: It is the electrical energy that is converted into light and heat 

energy. The electrons themselves are not used up; they continue to flow through 

the circuit back to the battery. The flow of electrons (current) is the same 

entering and leaving the light bulb. 

Misconception: Batteries create or store electrons. 

Clarification: Batteries are like electron pumps. They provide the energy (voltage) 

to push the electrons that are already present in the wires and components of 

the circuit. 

Misconception: You only get shocked if you touch the "hot" or positive wire. 

Clarification: To get shocked, your body must become part of a complete circuit. 

If you touch a hot wire and are also touching the ground (or a neutral wire), you 

complete the circuit, and current will flow through you. This is why electrical 

safety is so important. 

Vi. Practice Problems with Step-by-Step Solutions 

 Problem 1: A simple circuit has a 12 V battery and a light bulb with a resistance of 

 What is the current flowing through the circuit? 

Step 1: Identify what you know and what you need to find. 

• Known: V = 12 V, R = 4 Ω • Find: I 

Step 2: Choose the correct formula. 

• From Ohm's Law, I = V / R. 

Step 3: Substitute the values and solve. 

• I = 12 V / 4 Ω • I = 3 A 

Answer: The current is 3 Amperes. 

Problem 2: Two resistors, one 5 Ω and one 10 Ω, are connected in a series circuit 

with a 30 V battery. a) What is the total resistance of the circuit? b) What is the 

current flowing through the circuit? 

Step 1 (Part a): Find the total resistance. 

• In a series circuit, resistances add 

up: R_total = R1 + R2. 

• R_total = 5 Ω + 10 Ω = 15 Ω 



 

Step 2 (Part b): Use the total resistance to find the current. 

• Use Ohm's Law: I = V / R_total. 

• I = 30 V / 15 Ω 

• I = 2 A 

Answer: The total resistance is 15 Ω, and the current is 2 A. 

Vii. Summary of Main Concepts 

• Electricity is the flow of electrons (current electricity). 

• A circuit is a closed loop required for electricity to flow, consisting of a source, 

load, and conductors. 

• Voltage (V) is the push, Current (I) is the flow, and Resistance (R) is the 

opposition. 

• Ohm's Law (V = I × R) describes the relationship between these three 

quantities. 

• Series Circuits have one path. If one part fails, the whole circuit fails. 

• Parallel Circuits have multiple paths. If one path fails, the others can still work. 

This is how our homes are wired. 

• Conductors (like copper) let electricity pass easily, while Insulators (like rubber) 

block it for safety. 


