
Unit 9P.2: Electricity and energy 

Electric Current and Electrical Energy 
What Is Electric Current? 
We use electricity every day to watch TV, use a 
computer, or turn on a light. Electricity makes all of 
these things work.Electrical energy is the energy of  
electric charges. In most of the things that use electrical  
energy, the charges(electrons) flow through wires. 
The movement of charges is called an electric current. 
 Electric currents provide the energy to things that use  
electrical energy. We talk about electric current in units  
called amperes, or amps.The symbol for ampere is A.  
In equations, the symbol for current is the letter I. 
AC AND DC 
There are two kinds of electric current—direct current 
(DC) and alternating current (AC). In the figure below 
you can see that in direct current, the charges always 
flow in the same direction. In alternating current, the 
direction of the charges continually changes. It moves in 
one direction, then in the opposite direction. 

 
The electric current from the batteries in a camera or 
a flashlight is DC. The current from outlets in your 
home is AC. Both kinds of current give you electrical  
energy. 
What Is Voltage? 
If you are on a bike at the top of a hill, you can roll 
down to the bottom. This happens because of the  
difference in height between the two points.  
This process can occur in an electric circuit. 
Voltage is the potential difference between two points 
in a circuit. We use volts, V, as to measure voltage. We 
write voltage in equations with the letter V. 
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Describe What kind of 
current makes a 
refrigerator 
run and in what direction 
do the charges move? 
Alternating current makes a 
refrigerator run. 
AC charges flow first in one 
direction, then 
in the opposite direction.  



VOLTAGE AND ELECTRIC CURRENT 
The voltage between two points on a wire causes charges 
to flow through the wire. The size of the current depends on 
the voltage. If the voltage between two points on a wire is 
increased, more current will flow in the wire. 
What Is Resistance? 
Have you ever tried to run in a swimming pool? The 
water makes it hard for you to move ahead. That’s a type 
of resistance. 
With electricity, resistance is a factor that determines 
the amount of current in a wire. Resistance is the opposition 
to the flow of electric charge. Opposition means “to work 
against.” So, a material that is resistant lowers the flow of 
current. We use ohms (Ω) as a measure of resistance. In 
equations, the symbol for resistance is the letter R. 
You can think of resistance as “electrical friction.” The 
higher the resistance of a material, the lower the current 
flowing through it. So, if the voltage does not change, as 
resistance goes up, the current goes down. 
Resistance depends on four things: an object’s thickness, 
length, the material it is made of, and temperature. 
OHM’S LAW 
George Ohm was a German school teacher  
(1789–1854). He studied the resistance of materials. 
Ohm measured the current produced when different 
voltages were applied to a piece of metal wire. In another 
experiment, he applied one voltage to wires of different 
resistances and measured the current. The graphs below 
are similar to the graphs of his results. 
                                                                                                                 
 The relationship between current  
and voltage is a direct relationship.  
The relationship between current  
and resistance is an inverse relationship. 
Ohm found that the ratio of voltage (V) 
 to current (I) is a constant for each  
material. This ratio is the resistance (R) 
 of the material. When the voltage is  
expressed in volts (V) and the current is in amperes (A), the resistance is in 
ohms (Ω). The equation below is called Ohm’s law. V = I x R 

Identify When the 
voltage doubles, what 
happens to the current? 
Electric current is 
increased. CHECK 

Summarize in Pairs 
Read this section 
silently. With a 
partner, take turns 
summarizing the 
material. Talk about 
ideas that confuse 
you. 
READING CHECK 



Work Sheet 
Q. Read the words in the box. Read the sentences. Fill in each blank with the 
word that best completes the sentence 

 1. A single  electron  may take one hour to travel 1 m through wire. 

 2. Charges shift from flowing in one direction to another in a(n) alternating 

current 

 3. When you    switch  on a flashlight, an electric field is set up 

 4. Charges always flow in the same direction in a direct  current 
Q. The two wires below are made of copper. They also have the 
same temperature. Which wire has the lower resistance? How can you tell? 
A B 
 
 
 
 
 
 
 
Wire A has the lowest resistance because it is shorter. 
 
b. What are the three factors that would give a piece of copper wire high 
resistance? 
1. Long length 
2. Thick diameter  
3. High temperature  
 
 
Q.What is the difference between alternating current and direct current? 
What type of current runs in the wires of your house? 
In direct current, the charges always flow in the same direction. In 
alternating current, the charges flow in one direction, then reverse direction. 
Houses use AC. 

 

switch alternating direct electron 



 Q .Write the letter of the correct answer in the space provided. 

 ____  1. What generates electrical energy from chemical energy? 
a. cell c. circuit 
b. switch d. current 

 ____  2. What is the voltage if the current is 0.4 A and the resistance is 3 Ω? 
 a. 12 V c. 1.2 V 
b. 12 Ω d. 1.2 Ω 

 ____  3. Which of these would lower the electrical resistance of a wire? 
 a. making the wire thinner 
b. increasing the wire’s length 
 c. lowering the temperature of the wire 

        d. using denser material for the wire 
 

_____4. Which of the following is the unit for electric current? 
a. amperes, or amps c. volts 
b. ohms d. charges 

 ____  5. What are the two types of electric current? 
 a. electrons and neutrons c. current and electric 
b. alternating and direct d. charge and negative 

 

Q.Match the correct description with the correct term. Write the letter in the 
space provided. 

 ____  1. The higher this is, the lower the current (a) 

 ____  2. As this increases, so does the current.(c) 

 ____  3. This is a material, like metal, that allows charges 
to move easily.(b)  

 ____  4. This is expressed in amps. (d) 
 
Q. Find the resistance of a circuit that draws a 1.5 A when 3.0 V are applied. 

Show your work. 
     R=V/I    3.0/1.5 = 2 Ω 

Q. Use Ohm’s law to find the voltage needed to make a current of 3 A in a 
resistance of 9Ω. Show your work. 
       V=R x I   3x9 =27V 

Reference  : Holt Physical Science. Harcourt Education Company. Edition: 2007 

 a. resistance 

 b. electrical conductor 

 c. voltage 

 d. electric current 
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