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Wk 9 Gr 12 Phy Lesson 42_JW 

Subject: Grade 12 Physics 

Term: 1 

Week: 9 Lesson: 42A 

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 AC voltage and how it can be helpful in determining the 

period (T) and frequency (f) of an AC power supply. You also learned that DC voltmeters are not 

suitable for measuring AC voltage and that AC voltage can be measured using the instrument known 

as oscilloscope. 

 

In this lesson, you will learn about power in an AC circuit. 

 

Power 

Power was first introduced in Topic 4: Electrical power and energy. You learned in that topic that 

power is the rate at which electrical energy is converted to other forms of energy. It is the product of 

voltage and current. 

 

The power in an AC circuit varies with voltage and current and is mathematically calculated using 

the formula: 

𝑷 = 𝑰𝑽  where; 𝑃 = 𝑝𝑜𝑤𝑒𝑟 𝑖𝑛 𝑤𝑎𝑡𝑡𝑠 (𝑊) 

  𝐼 = 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑖𝑛 𝑎𝑚𝑝𝑠 (𝐴)  

 𝑉 = 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 𝑖𝑛 𝑣𝑜𝑙𝑡𝑠 (𝑉)  

 

The product of voltage and current in an AC circuit produces a cyclic power output. The example 

clearly shows this. 

 

Example: 

The table below gives the voltage and current values in an AC circuit every 
1

8
 of a period over one 

complete cycle. The power values have also been calculated. 
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 0 1 2 3 4 5 6 7 8 Average 
value 

√𝑉 0 7.1 10 7.1 0 -7.1 -10 -7.1 0 0 

I (A) 0 3.5 5 3.5 0 -3.5 -5 -3.5 0 0 

P (W) 0 25 50 25 0 25 50 20 0 25 

 

The graph of power output against time is shown in the image below. 

 
Since the graph is symmetrical, the average value of the power output is exactly half of the peak 

power supply. See your Savebuk 11 Physics, page 261 for a more clearer view of the graph. 

 

Power has two peaks during each AC cycle while voltage and current have a positive maximum and 

a negative maximum. This is because the power output is the same no matter which direction the 

current has: 

 

The shape of the AC power versus time graph is similar to a sine curve. It is in fact, a sine squared 

curve. 

 

At any instant in time; 

𝑷 = 𝑰𝑽 = 𝑽𝒎𝒂𝒙 𝐬𝐢𝐧 𝝎𝒕 ×  𝑰𝒎𝒂𝒙 𝐬𝐢𝐧 𝝎𝒕 = (𝑰𝑽)𝒎𝒂𝒙 𝒔𝒊𝒏𝟐𝝎𝒕 

 

Practice Exercise 42A: 
Write the questions first and then your answer in complete sentences. Watch the correct spelling 
of terms and appropriate calculations where required. 
 

1. Calculate the maximum and average AC power supply if 𝜔𝑡 = 30, 𝐼 = 10𝐴 and 𝑉 = 240𝑉 

You can follow these simple steps to solve this problem: 

(i) List all given and unknown data. 

(ii) Identify the formula to be used. 

(iii) Calculate the value of the unknown. 

(iv) Convert to appropriate SI unit where applicable. 

(v) Do not forget to include a nice conclusion at the end of each calculation. For example; 

Thus, the peak power supply ……… 

 

You should be able to develop understanding of AC power supply and how it is 

mathematically calculated. 


