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Ohm’s Law



Ohm’s Law



Ohm’s Law
• E represents voltage

–Units – volts (V)
• I represents current

–Units – amperes (A)
• R represents resistance

–Units – ohms (Ω)



Ohm’s Law
• E represents voltage

–Units – volts (V)
• I represents current

–Units – amperes (A)
• R represents resistance

–Units – ohms (Ω)
R = E / I
I = E / R
E = I x R



Practice Questions



What formula is used to calculate current in a 
circuit?



What formula is used to calculate current in a 
circuit?

Current (I) equals voltage (E) divided by 
resistance (R)

I = E / R



What formula is used to calculate voltage 
in a circuit?



What formula is used to calculate voltage 
in a circuit?

Voltage (E) equals current (I) multiplied by 
resistance (R)

E = I * R



What formula is used to calculate resistance 
in a circuit?



What formula is used to calculate resistance 
in a circuit?

Resistance (R) equals voltage (E) divided by 
current (I)

R = E / I



What is the resistance of a circuit in which a current 
of 3 amperes flows through a resistor connected to 

90 volts?



What is the resistance of a circuit in which a current 
of 3 amperes flows through a resistor connected to 

90 volts?

30 ohms

I = 3 amps
E = 90 V
R = E / I

R = 90 / 3 = 30 Ω



What is the resistance in a circuit for which the 
applied voltage is 12 volts and the current flow is 

1.5 amperes?



What is the resistance in a circuit for which the 
applied voltage is 12 volts and the current flow is 

1.5 amperes?

8 ohms

E = 12 V
I = 1.5 A
R = E / I

R = 12 / 1.5=8 Ω



What is the resistance of a circuit that draws 4 
amperes from a 12-volt source?



What is the resistance of a circuit that draws 4 
amperes from a 12-volt source?

3 ohms

I = 4 A
E = 12 V
R = E / I

R = 12 / 4 = 3 Ω



What is the current flow in a circuit with an applied 
voltage of 120 volts and a resistance of 80 ohms?



What is the current flow in a circuit with an applied 
voltage of 120 volts and a resistance of 80 ohms?

1.5 amperes

E = 120 V
R = 80 Ω
I = E / R

I = 120 / 80 = 1.5 A



What is the current flowing through a 100-
ohm resistor connected across 200 volts?



What is the current flowing through a 100-
ohm resistor connected across 200 volts?

2 amperes

R = 100 Ω
E = 200 V
I = E / R

I = 200 / 100 = 3 A



What is the current flowing through a 24-ohm 
resistor connected across 240 volts?



What is the current flowing through a 24-ohm 
resistor connected across 240 volts?

10 amperes

R = 24 Ω
E = 240 V
I = E / R

I = 240 / 24 = 10 A



What is the voltage across a 2-ohm resistor if a 
current of 0.5 amperes flows through it?



What is the voltage across a 2-ohm resistor if a 
current of 0.5 amperes flows through it?

1 volt

R = 2 Ω
I = 0.5 A
E = I * R

E = 2 * 0.5 = 1 V



What is the voltage across a 10-ohm resistor if a 
current of 1 ampere flows through it?



What is the voltage across a 10-ohm resistor if a 
current of 1 ampere flows through it?

10 volts

R = 10 Ω
I = 1 A

E = I * R
E = 1 * 10 = 10 V



What is the voltage across a 10-ohm resistor if 
a current of 2 amperes flows through it?



What is the voltage across a 10-ohm resistor if 
a current of 2 amperes flows through it?

20 volts

R = 10 Ω
I = 2 A

E = I * R
E = 2 * 10 = 20 V



Power



Power - Electrons Doing 
Work and Expending Energy



Power - Electrons Doing 
Work and Expending Energy

• Any time energy is expended, power is 
consumed.

• Electrons moving through resistance expend 
electrical energy and consume power.

• Power is the rate at which energy is consumed.
• Power is measured in units of watts (W).



Power Equation
• Power is calculated as the product of 

voltage and current



Power Equation
• Power is calculated as the product of 

voltage and current
P = E x I

E = P / I
I = P / E

• Like Ohm’s Law, if you know two of the 
values, you can calculate the third.



Practice Questions



Electrical power is measured in what units?



Electrical power is measured in what units?

Watts



What term describes the rate at which 
electrical energy is used?



What term describes the rate at which 
electrical energy is used?

Power



What is the formula used to calculate 
electrical power in a DC circuit?



What is the formula used to calculate 
electrical power in a DC circuit?

Power (P) equals voltage (E) multiplied by 
current (I)

P = I * E



How much power is being used in a circuit when 
the applied voltage is 13.8 volts DC and the 

current is 10 amperes?



How much power is being used in a circuit when 
the applied voltage is 13.8 volts DC and the 

current is 10 amperes?

138 watts

I = 10 A
E = 13.8 V
P = I * E

P = 10 * 13.8 = 138 W



How much power is being used in a circuit 
when the applied voltage is 12 volts DC and the 

current is 2.5 amperes?



How much power is being used in a circuit 
when the applied voltage is 12 volts DC and the 

current is 2.5 amperes?

30 watts

I = 2.5 A
E = 12 V
P = I * E

P = 2.5 * 12 = 30 W



How many amperes are flowing in a circuit when 
the applied voltage is 12 volts DC and the load is 

120 watts?



How many amperes are flowing in a circuit when 
the applied voltage is 12 volts DC and the load is 

120 watts?

10 amperes

E = 12 V
P = 120 W

I = P/E
I = 120 / 12 = 10 A



Units



Metric Prefixes



Electrical Units



Practice Questions



How many milliamperes is 1.5 amperes?



How many milliamperes is 1.5 amperes?

1,500 milliamperes

I = 1.5 A
1 A = 1000 mA

I = 1.5 A * 1000 mA/1A = 1500 mA



Specify a radio signal frequency of 
1,500,000 hertz in kHz?



Specify a radio signal frequency of 
1,500,000 hertz in kHz?

1500 kHz

f = 1500000 Hz
1 kHz = 1000 Hz

f = 1500000 Hz * 1 kHz/1000 Hz = 1500 kHz



How many volts are equal to one kilovolt?



How many volts are equal to one kilovolt?

One thousand volts

E = 1 kV
1 kV = 1000 V

E = 1kV * 1000 V / 1 kV = 1000 V



How many volts are equal to one microvolt?



How many volts are equal to one microvolt?

One one-millionth of a volt

E = 1 V
1 µV = 1 V /1,000,000
E = one-millionth V



If an ammeter calibrated in amperes is used to 
measure a 3000-milliampere current, what 

reading would it show?



If an ammeter calibrated in amperes is used to 
measure a 3000-milliampere current, what 

reading would it show?

3 amperes

I = 3000 mA
1000 mA = 1A

I = 3000 mA * 1 A / 1000 mA = 3 A



If a frequency readout calibrated in megahertz 
shows a reading of 3.525 MHz, what would it show 

if it were calibrated in kilohertz? 



If a frequency readout calibrated in megahertz 
shows a reading of 3.525 MHz, what would it show 

if it were calibrated in kilohertz? 

3525 kHz

f = 3.525 MHz
1 MHz = 1000 kHz

f = 3.525 MHz * 1000 kHz / 1 MHz = 3525 kHz



How many microfarads are 1,000,000 
picofarads?



How many microfarads are 1,000,000 
picofarads?

1 microfarad

C = 1,000,000 pF
1 µF = 1,000,000 pF

C = 1,000,000 pF * 1µF/1,000,000pF = 1µF



If a frequency readout shows a reading of 2425 MHz, 
what frequency is that in GHz?



If a frequency readout shows a reading of 2425 MHz, 
what frequency is that in GHz?

2.425 GHz

f = 2425 MHz
1 GHz = 1000 MHz

f = 2425 MHz * 1GHz/1000MHz = 2.425 GHz



End of Module 5


