
Sample Diploma Problem

Ex: Batteries,
Batteries can 
induce a 
current to a 
motor 

Can be used 
in a 
transformer



Sample Diploma Problem

Motors turn electricity into 
motion (kinetic energy)

DC



DC need split rings

AC





Curriculum
 describe the relationships, for up to three resistors, 

among power, current, voltage and resistance for series 
and parallel circuits, using the equations

 calculate the resistance of series and parallel circuits for 
a maximum of three resistors 

 calculate values for power, current, voltage and 
resistance 

 describe, in terms of design and electrical energy, the 
functioning of safety technologies 



Electric Circuits
 Circuits are used to transport electricity to an object.
 You can measure Current (I) using an ammeter; 

Voltage (V) using a voltmeter.

 There are 2 types of circuits:
 Series- only one path for electricity to flow.
 Parallel- more than 1 path for electricity to flow.





Parallel and Series Circuits
 Circuits can be divided into two general types:  

parallel and series
 These circuit types are defined by the number of 

branches that are present in the circuit



Series Circuits
 Series circuits are when current passes through each 

bulb in turn
 There is only one pathway for the current
 When you add bulbs to this circuit, it increases 

resistance, making all the bulbs dimmer
 A light switch in a house would be wired in series so it 

can turn off all the lights



Parallel Circuits
 Parallel Circuits have a separate path for each section 

of the circuit.
 If you interrupt a circuit, this would not affect the 

other circuits
 Adding extra circuits actually lowers resistance of the 

overall circuit



Analyzing and Building Circuits
 Circuit diagrams or schematics are representations of a 

circuit that is built
 All circuits require four components:

 A source that provides the energy 
 A conductor that provides a path for current (wire)
 A switching mechanism that can turn power on or off
 A load that converts electrical energy into some other 

form (light bulb, motor)



Common Symbols





Example



Applications of Parallel and 
Series Circuits
 Parallel circuits are more commonly used in devices 

than series circuits
 Imagine what would occur if your house used series 

circuits instead of a number of parallel circuits…





Using Test Meters
 Voltmeters measure voltage and must be connected 

on either side of a device (in parallel)
 Ammeters measure current and should show the 

same reading on any point of the circuit (in series)
 Galvanometers measure small currents
 Multimeters can measure voltage, current, or 

resistance





Example
 Show how you would hook up a voltage meter and an 

ammeter to a circuit with 2 bulbs in series and a 
battery.



Protecting From Shock
 If a fuse or breaker receives too much current, the 

circuit is broken and the current stops
 Fuses must be replaced after they burn out, but 

breakers can be reset



Using Conductors, Resistors & 
Insulators
 Resistors are parts of a 

circuit that provide high 
resistance to reduce the 
amount of current flowing 
through the circuit

 Resistance is a measure 
of how difficult it is for 
electrons to flow

 Resistance is measured in 
ohms (Ω)



Switches and Variable Resistors
 Switches create a break in the circuit 

that interrupts current flow, therefore 
controlling the flow of current in the 
circuit

 A variable resistor is another type of 
control

 These resistors (also known a 
rheostats) allow you to adjust the 
amount of current flowing through a 
circuit, rather than simply turning it on 
or off



Factors that Affect Resistance
 Resistance within a conductor depends on 

temperature
 Resistance increases as temperature increases
 For a resistor to work best, it must be kept cool
 The thicker and shorter the wire, the less resistance



Modeling and Measuring 
Electricity
 Voltage is a measure of how much potential energy 

each electron that flows through a circuit possesses
 Voltage is related to both current and resistance in 

circuits
 Voltage can be found using Ohm’s Law:





Example
 A stove is connected to a 240 V outlet.  If the current 

flowing through the stove is 20 A, what is the resistance 
of the heating element?

 V= 240 voltage    I = 20 A     R =?          V=IR

   240V
---------- = 12Ω 
     20A 

the resistance of the heating element is 12Ω (ohm)



Example
 A 12 V battery runs through a 15 Ω resistor.  What 

current is produced?
  V= 12V    R=15Ω    I=? 

  12V
------- = 0.8A
   15Ω



Total Resistance in Series
 For resistors in series, there is only one path for 

electricity to flow
 the current has to overcome the resistance of every 

bulb as it goes through the circuit
 For a circuit in series



Total Resistance in Parallel
 In a parallel circuit there are multiple paths for 

electricity to flow
 The more resistors in parallel we add on, the more 

paths electricity can move
 This makes the current flow more easily and reduces 

that resistance
 For circuits in parallel:



Example
 A set of Christmas lights in wired in series. A string 

has 8 bulbs, each with a resistance of 64.0 Ω.
 Draw a schematic diagram of this



A set of Christmas lights in wired in series. A string 
has 8 bulbs, each with a resistance of 64.0 Ω.

 Find the resistance across the entire string
 Rt= R1 + R2 …R8  (64Ω)8  512Ω

 If the lights are plugged into a 120 V outlet, calculate the 
current that will flow through it

 V= IR  I = V/R

    120V
  -------- = 0.234A
   512Ω



Example
 During a dance students set up 5 spotlights wired in 

parallel. Each light has a resistance of 96 Ω. They are 
hooked up to a 240 V outlet.
 Why is it a good idea for the lights to be in parallel?

 If it were in a series if one spotlight went out, they all would. 
Where as, in a parallel, each spotlight can be turned off 
independently. 

 Draw a schematic diagram



During a dance students set up 5 spotlights wired 
in parallel. Each light has a resistance of 96 Ω. 
They are hooked up to a 240 V outlet.

 Find the total resistance
  1               1                            1
----- =  --------- x 5    ------------ = 19.2Ω
 RT 96Ω                   0.0520833

5 (1/96) = ans^-1 also gives correct answer 

 What is the current required to power all 5 lights?
          240V
        ---------- = 12.5 A
          19.2Ω



Board Question
Two 20 Ω light bulbs are set up in series 

connected two 6.0 V batteries
Draw a schematic diagram

Calculate the total resistance of the two 
bulbs

 2(20Ω) = 40Ω



Two 20 Ω light bulbs are set up in series 
connected two 6.0 V batteries
 Determine the current available to the bulbs
(6.0 + 6.0)
------------- = 0.3A
   40Ω

 Explain what happens if one of the bulbs burns out
 Because its in a series they both will go out



Board Question
Two 20 Ω light bulbs are set up in parallel 

connected two 6.0 V batteries
Draw a schematic diagram

Calculate the total resistance of the two 
bulbs

 1             1                   1
------ = ------- x 2  ------- = 10Ω
 RT          20                0.1



Two 20 Ω light bulbs are set up in parallel 
connected two 6.0 V batteries

 Determine the current available to the bulbs
    12.0V/10 = 1.2 A

 Explain what happens if one of the bulbs burns out
 The other one will still stay on
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