
Electronics
Chapter 5: Series and Parallel



Concepts



● To connect components in series, place 
them one after the other on the same 
line.

● The total resistance of resistors in series is 
their sum. (ex: 1kΩ+1kΩ = 2kΩ)

● The current is the same for all resistors. 
(ex: 2.5mA)

● The voltage gets divided into every 
resistor, by Ohm’s law. (ex: 5V => 2.5V)

Resistors in series



● To connect components in parallel, place 
them on parallel lines.

● The total resistance of resistors in parallel 
is the inverted sum of their inverted value. 
(ex: 1/(1/1kΩ+1/1kΩ) = 500Ω)

● The voltage is the same for all resistors. 
(ex: 5V)

● The current gets divided into every 
resistor, by Ohm’s law.  (ex: 10mA => 5mA)

Resistors in parallel



Example: find power in resistor - step 1

● We want to find the power in R2

● To do that, we need to find the 
voltage and current, to use P=I*V

● First, we will need to find the total 
resistance of the circuit.

● The first step, is to calculate it for 
the parallel resistances.

V0: 10V R1: 10Ω

R2: 10Ω R3: 10Ω 



Example: find power in resistor - step 2

● The resistors R2 and R3 are in 
parallel, so we need to calculate 
the inverted sum of their inverted 
values: 

● 1 / (1/10 + 1/10) = 5Ω

● We will draw a new circuit with 
the equivalent resistor, which we 
will call R23

V0: 10V R1: 10Ω

R23: 5Ω



Example: find power in resistor - step 3

● The resistors R1 and R23 are in 
series, so we need to sum them: 

● 10+5 = 15Ω

● We will draw a new circuit with 
the equivalent resistor, which we 
will call R123 or RT (total) V0: 10V R123: 15Ω



Example: find power in resistor - step 4

● Now we can use Ohm’s law to 
calculate the current of R123: 
I = V / R

● We know that it’s getting the full 
voltage of the battery (V0), 
because it’s the only resistor in the 
circuit.

● 10 / 15 = 0.66A

● Then, we will go back to the 
previous diagram.

V0: 10V R123: 15Ω

V123: 10V I123: 0.66A



Example: find power in resistor - step 5

● The resistors R1 and R2 are in 
series, so we know their intensity is 
the same, I123 (0.66A)

● Using Ohm’s law we can calculate 
the voltage at R23: V = I * R

● 5*0.66 = 3.3V

● Then, we will go back to the 
previous diagram (initial circuit).

V0: 10V R1: 10Ω

R23: 5Ω I23: 0.66A

V23: 3.3V



Example: find power in resistor - step 6

● The resistors R2 and R3 are in 
parallel, so we know their voltage 
is the same, V23 (3.3V)

● Using Ohm’s law we can calculate 
the current at R2: I = V / R

● 3.3 / 10 = 0.33A

● Finally, we use P = I * V, and we see 
that the power is: 0.33 * 3.3 = 
1.08W

V0: 10V R1: 10Ω

R2: 10Ω R3: 10Ω 

V2: 3.3V I2: 0.33A



Components



● Measures voltage between two points of the circuit.

● Has to be connected in parallel.

● Has positive and a negative terminals. If you connect 
it the wrong way, your measurement will be the 
same but opposite sign.

Voltmeter



● Measures current in a point of the circuit.

● Has to be connected in series.

● Has positive and a negative terminals. If you connect 
it the wrong way, your measurement will be the 
same but opposite sign.

Ammeter



Voltmeter & Ammeter examples



● Measures resistance of a path of the circuit.

● It should be always used in an open circuit, 
because it has its own power source.

● It can be built with a small battery and an 
ammeter using Ohm’s law. 

● Can you build it using the circuit simulator?

Ohmmeter



Next lesson
Chapter 6: Voltage divider practise


