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Wk 9 Gr 12 Phy Lesson 43_JW 

Subject: Grade 12 Physics 

Term: 1 

Week: 9 Lesson: 43A 

Unit: 11.5 Electricity principles 

Topic: 6. Alternating current circuits and effective values 

 

Introduction: 
This lesson is made up of lesson resource/ notes and practice exercise. 
 
Instruction:  
Follow the steps given below and work through the lesson. 
Step 1: Copy the Header into your exercise book. Make sure that your Handwriting is neat and 

legible. 
Step 2: Read the lesson resource and copy or make summary notes in your exercise book.   
Step 3: Complete thePractice Exercise.  
Step 4: After you have completed the practice exercise, revise your work.  (I will be checking your 

Exercise Book when you return to School).  
 
Lesson Resource/ Notes: 
Read through your lesson resource/ notes and make summary notes and cut and paste diagrams 
or draw them into your exercise book. 

 

In the previous lesson, you learned about power in AC circuits. You learned that current and voltage 

produces a cyclic power output. The cyclic power output has two peaks during each AC cycle, 

despite the voltage and current that produces it have a positive maximum and negative maximum. 

 

In this lesson, you will learn about average and RMS values of both voltage and current. 

 

Average and RMS values of voltage and current 

The RMS value is the effective value of the varying voltage or current. It is the equivalent steady DC 

(constant) value which gives the same effect. For example, a lamp connected to a 6V RMS AC 

supply will shine with the same brightness when connected to a steady 6V DC supply. 

 

When dealing with DC signals, it is easy to calculate quantities as current flowing in the circuit or 

energy dissipated by components of the circuit over a period of time. In addition, one measurement 

of a DC waveform will reveal everything that is to know about the quantity it represents. 

 

However, magnitudes of electrical quantities are not constant. They vary with time. Time–varying 

waveforms are not as simple as DC waveforms. Also, they can be periodic or have a random 

waveform. If the shape of a time varying waveform can be determined, it is possible to calculate 

some characteristic values of the waveform shape such as its average value. 
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The two most commonly used characteristic values of time-varying waveforms are the average and 

root mean square values. 

 

Average value 

The measuring of the average value of a waveform can be best understood if we use a current 

waveform as an example. The average value of a time-varying current waveform over the period T, 

is the value that a DC current will have if it delivered the same amount of charge in the same period 

T. The average is mathematically calculated using the formula below: 

 

𝑨𝒂𝒗 =
𝒂𝒓𝒆𝒂 𝒖𝒏𝒅𝒆𝒓 𝒄𝒖𝒓𝒗𝒆 

𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒑𝒆𝒓𝒊𝒐𝒅
 where 𝐴𝑎𝑣 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑎𝑣𝑒𝑓𝑜𝑟𝑚 

 

Root mean square (rms) values 

RMS is the second common characteristic value of a time varying waveform. It is used more often 

than the average value. The reason for this is that the average value of symmetrical periodic 

waveforms is zero. A value of zero doesn’t provide much useful information about the properties of 

a signal. The RMS value of a waveform does not suffer from this limitation. 

 

The RMS value is the effective value that is equivalent to the DC waveform that would deliver the 

same power if it replaced the time-varying waveform. 

 

To determine the RMS value of a waveform, we first square the magnitude of the waveform at each 

instant. This allows for negative values to become positive. Then the average value of the squared 

magnitudes is found. Finally, the average or mean value is square rooted to get the result. 

 

The RMS value of a waveform can be mathematically written as: 

 

𝐴𝑟𝑚𝑠 = √≼ 𝑓(𝑡)2 ≽ 

 

Where;    ≼≽ means the average of the quantity within the brackets is taken 

 

For a given waveform 𝑓(𝑡), the rms value is found by using the expression: 

 

𝐴𝑟𝑚𝑠 = √1 𝑇 ∫ [𝑓(𝑡)]2 𝑑𝑡
0

⁄  

 

Where; T is the length of one period of the waveform in seconds. 

Constant DC waveform Time varying periodic AC waveform 
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Practice Exercise 43A: 
Write the questions first and then your answer in complete sentences. Watch the correct spelling 
of terms and appropriate calculations where required. 
 
1. Explain why a 12V AC supply equipment will not work properly when it is fed a 10V DC supply. 

 

You can start your answer like this: A 12V AC supply equipment will not work because 

………………... 

 

 

 

You should be able to develop understanding of average and RMS values in AC supplies 

and how they can be manipulated mathematically. 


