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Wk 9 Gr 12 Phy Lesson 41_JW 

Subject: Grade 12 Physics 

Term: 1 

Week: 9 Lesson: 41A 

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. 

 

You may have noticed in the previous lesson that AC supplies give both a negative and positive 

equivalent voltage in one cycle. This means that if a DC voltmeter is connected across an AC 

component to get its voltage reading, it will read zero. Hence, DC instruments are not suitable for 

reading AC supply variables like AC voltage. 

 

The effect of an AC supply to a component can be clearly seen in an instrument called the 

oscilloscope. 

 

An oscilloscope is a type of electronic test instrument that graphically displays varying signal 

voltages. It basically displays a graph of voltage against time for the component that is connected 

across it. The ‘time base’ control on the instrument sets the scale on the time axis, and the ‘Y gain’ 

control sets the scale on the voltage axis. Below is an image of an oscilloscope. 
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Imagine the oscilloscope above is connected in 

parallel to a resistor which is connected in series to 

an AC power supply. If the oscilloscope controls were 

set to: 

Time base setting = 2ms 

Y–gain setting = 5V 

 

 

 

(a) Calculate the maximum voltage across the resistor. 

To calculate the maximum or peak voltage, we use the formula: 

 

𝑃𝑒𝑎𝑘 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 =  ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑒𝑎𝑘 ×  𝑌-𝑔𝑎𝑖𝑛 𝑠𝑒𝑡𝑡𝑖𝑛𝑔 = 3 ×  5𝑉 = 15𝑉  

∴ the peak voltage is 15𝑉. 

 

(b) Calculate the frequency of the AC power supply. 

To calculate the frequency, we first find the period 𝑇 since frequency is 𝑓 =
1

𝑇
 

The period is calculated using the formula: 

 

𝑇 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑛 𝑠𝑐𝑟𝑒𝑒𝑛 𝑜𝑓 𝑜𝑛𝑒 𝑤𝑎𝑣𝑒 ×  𝑡𝑖𝑚𝑒𝑏𝑎𝑠𝑒 𝑠𝑒𝑡𝑡𝑖𝑛𝑔 = 5 × 2𝑚𝑠 = 10𝑚𝑠 = 0.01𝑠  

 

𝑓 =
1

𝑇
=

1

0.01𝑠
= 100𝑠−1 = 100 𝐻𝑧  

∴ the frequency is 100𝐻𝑧. 

(See example circuit in your Save Buk 11 Physics, page 259) 

An oscilloscope is very useful but its physical size prevents it from being a convenient measuring 

instrument. 

 

Practice Exercise 41A: 
Write the questions first and then your answer in complete sentences. Watch the correct spelling 
of terms and appropriate calculations where required. 
 
Suppose you connect a resistor in series to an AC power supply. Since it is hard to read the 

voltage across the resistor using a DC voltmeter, you decide to grab an oscilloscope from the 

laboratory and use it. You set the timebase setting to 3ms and the Y-gain setting to 3V. You see 

that the height of the peak voltage is 4 and the length on screen of one wave is 3. 

 

(a) Calculate the maximum voltage across the resistor. 

(b) Calculate the frequency of the AC power supply. 

You can follow these simple steps to solve this problem: 

(i) List all given and unknown data. 

(ii) Identify the formulas to be used in each problem (a) and (b) 

(iii) Calculate the values of the unknowns 

(iv) Do not forget to include a nice conclusion at the end of each calculation. Sample 

conclusion for (a); Thus, the peak voltage ……… 

You should be able to develop understanding of how the oscilloscope is used to measure 

AC voltage and how this information can be used to determine the period (T) and frequency 

(f) of an AC power supply. 

Peak voltage 

Height of peak 

Length on screen of one wave 


