
Chapter 3: Trigonometric Functions (I) – Lesson Plan  [TMA] 
 
Objectives: 

• Understand various trigonometric ratios using circular measures of angles 

• Convert angle measures from radians to degrees and vice versa 

• Identify and plot graphs of various t-ratios 

• Understand the concept of periodicity of a trigonometric function 

• Prove and use common trigonometric identities 

Why do we need to learn about Trigonometric Functions? 

Trigonometry or the ‘measurement of triangles’, is a branch of Mathematics that has wide applications: architecture, music, oceanography, to 

mention a few. In tenth grade, we were introduced to Trigonometric ratios using a right-angled triangle as reference. Here, we will move beyond 

acute angles and even triangles and understand trigonometric functions for all angles, using a unit circle as reference. This extension and the 

notion of periodicity help provide some context to the possible wide applications of Trigonometry. 

Before we begin: 

Terms and concepts Methods 

• Similar triangles 

• Right triangles and Pythagoras Theorem 

• T-ratios 

• Definitions of the different types of t-ratios 

• T-ratios of some common angles 

• Relationship between various t-ratios 

•  Trigonometric identities and proving new 
identities 

• T-ratios of complementary angles 

Lesson: 

Content Teacher Student Assignments 

3.1 Circular 
measure of angles 

• Introduce the idea of an angle as a 
‘circular measure’ (formed by the 
rotation of a ray) 

• Explain the reason for the use of 
degrees as a unit for measuring 

• Convert angles from 
degrees to radians and vice 
versa 

• Use the relation between 
arc length, radius and angle 

• Worked Examples, Ex 3.1 

• Worked Examples, Ex. 3.2 



angles (Babylonian roots, sailor’s 
measurements for navigation) 

• Point out how the use of radians is a 
more ‘mathematically natural’ or 
consistent way of measuring radians 

• Help deduce the relation between 
degrees and radians 

• Explain the relation between arc 
length, radius and angle subtended 
by the arc for a circle of any radius 𝑟 

subtended by the arc, to 
calculate a missing value 

3.2, 3.3 
Trigonometric 
Functions 

• Using a unit circle as reference, re-
introduce Trigonometric Functions (t-
ratios) for angles from 0o to 360o 
(𝑎𝑛𝑑 𝑒𝑥𝑡𝑒𝑛𝑑 ∀ 𝜃 ∈ 𝑅) 

• Revisit trigonometric identities and 
prove them using the unit circle and 
Pythagoras Theorem 

• Revisit t-ratios for 
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• Understand the mapping 
between the coordinate 
system (x, y) and an 
alternate representation 
(𝑐𝑜𝑠𝜃, 𝑠𝑖𝑛𝜃) using a unit 
circle 

• Determine the quadrant 
location and sign of t-ratios 
∀ 𝜃 ∈ 𝑅 

• Prove trigonometric 
relations using identities 

• Learn the t-ratios for the 
following common angles:  
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Worked Examples, Ex 3.3, 3.4, 3.5 

3.4 Graphs of T-
functions 

• Highlight the advantages of a 
graphical representation of a 
function (easier to remember, easier 
to identify properties such as 
symmetry and periodicity, min and 
max values, etc) 

• Explain the plotting of the basic 6 t-
functions and identify key properties 
of each. Using these basic graphs, 

• Plot t-functions graphically 
and identify key properties 
of each function 

Worked Examples, Ex 3.6, 3.7, 
3.8, 3.9 



help plot graphs of other simple t-
functions 

3.5 Periodicity of 
t-functions 

• Formally introduce the idea and 
definition of periodicity 

• Demonstrate the periodicity of all the 
basic t-functions 

• Explain how to calculate the 
periodicity of any given t-function 

• Understand and calculate 
the periodicity of a given t-
function 

Worked Examples, Ex 3.10 

Review Terminal 
Exercise questions 
and past TMA 
questions 

   

Test and Error 
Analysis 

   

 

Resources: 

• Why Radian measure makes life easier in Mathematics and Physics – QED Insight: https://qedinsight.wordpress.com/2011/03/14/why-

radian-measure-makes-life-easier-in-mathematics-and-physics/  

• Introduction to Radians (3-part video on Youtube by Eddie Woo): https://www.youtube.com/watch?v=BVaj--ugjo4  

• Redefining the Trigonometric Functions on the Unit Circle (2-part video on youtube by Eddie Woo): 

https://www.youtube.com/watch?v=uu2nJEbap80  

 

Notes:  

https://qedinsight.wordpress.com/2011/03/14/why-radian-measure-makes-life-easier-in-mathematics-and-physics/
https://qedinsight.wordpress.com/2011/03/14/why-radian-measure-makes-life-easier-in-mathematics-and-physics/
https://www.youtube.com/watch?v=BVaj--ugjo4
https://www.youtube.com/watch?v=uu2nJEbap80

