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Subject: Grade 12 Physics 

Term 1 

Week: 8 Lesson: 39A 

Unit: 11.5 Electricity principals 

Topic: 6. Alternating current circuits and effective values 

Sub-topic: AC circuits – Rotating vectors: sine waveforms 

 

Introduction: 
This lesson is made up of lesson 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: Go through the lesson notes and copy or make summary notes in your exercise book.   
Step 3: Do Practice Exercise.  
Step 4: After you have completed the practice exercise, revise well and correct your mistakes, if 
any.  (I will be checking your Exercise Book when you return to School).  
 
Lesson notes: 
Read through your lesson notes and write your notes by copying all the information, make 
summary notes or cut and paste into your exercise book.  

READ AND MAKE NOTES 

An RLC circuit is an electrical circuit consisting of a resistor (R), an inductor (L) and a capacitor (C) 

connected in series or in parallel. The name RLC is derived from the letters that are used to denote 

the components of this circuit. Note that the sequence of the components can vary from RLC. It 

could be LCR, CLR or so. Shown below is a series RLC setup. 

 

If an alternating emf given by € = €𝒎 𝐬𝐢𝐧 𝝎𝒕 is applied to a circuit like the 

one shown; an alternating current 𝒊 = 𝑰𝒎 𝐬𝐢𝐧(𝝎𝒕 − 𝝓) will be established in 

the circuit. 

 

The basic objective in the analysis of AC circuits is usually the following: 

Given a generator € and 𝜔, as well as the circuit elements 𝑅, 𝐿, 𝐶, we 

need to find the current 𝐼 and phase 𝜙. 

 

This analysis is accurately done using higher order mathematics called 

differential equations. At this stage however, we will analyse AC circuits geometrically through the 

use of phasors. A phasor is a vector quantity used to represent alternating quantities. Phasors are 

used to depict relationships between alternating quantities in terms of the so-called phasor 

diagrams. 
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Rotating vectors: sine waveform 

This figure illustrates the method used to obtain a sine waveform. Vector 

A is rotated 𝜃 degrees on an x–y plane. It has an 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 𝐴 that forms 

the hypotenuse of a right triangle. The amplitude can be calculated using 

Pythagoras theorem which in this case is; 

𝐴 = √(𝑋 𝑙𝑒𝑔)2 + (𝑌 𝑙𝑒𝑔)2 

 

It is vital to note that vector A starts at 0° and rotates anticlockwise to 

360° to generate a sine wave of one complete cycle. 

To further enhance your understanding of the geometric method used to analyse AC circuits; see 

the following diagrams and the diagrams b and c in your Savebuk 11 Physics Textbook, page 256. 

 

 
 

Practice Exercise 39A: 

Write the questions first and then your answers in complete sentences with correct spelling of 
terms and appropriate calculations where required. 

READ AND ANSWER QUESTIONS 

1. What electrical variables do the initials R, L and C represent? State their respective SI units. 

 

You can start you answer like this:   The electrical variables represented by ……… and their 

respective SI units are …….. 

 

2. Calculate the amplitude 𝐴 of a rotating vector having an 𝑋 𝑙𝑒𝑔 of 3-cm and a 𝑌 𝑙𝑒𝑔 of 4-cm. 

Given these dimensions, by how many degrees has 𝐴 rotated? 

 

You can follow these simple steps to solve this problem: 

(i) List all given and unknown data. 

(ii) Draw a simple free-body diagram representing the situation given. 

(iii) Calculate the amplitude 𝐴. 

(iv) Do not forget to include a nice conclusion at the end. For example; Thus, the amplitude 

……… 

You should be able to develop understanding of the main components of AC circuits, their 

working principles and the simple geometric method used to analyse them. 


