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Section A: Advanced Trigonometric Algebra 
 

 

Sub-Section: Recap of Particular & General Solutions 

 

 

 

REMINDER: Particular Solutions 

  

 Solving trigonometric equations for finite solutions. 

 

 Steps: 

 

1. Make the trigonometric function the subject. 

 

2. Find the necessary angle for one period. 

 

3. Solve for 𝑥 by equating the necessary angles to the inside of the trigonometric functions. 

 

4. Add and subtract the period to find all other solutions in the domain. 

 

 

 

REMINDER: General Solutions  

  

 Finding infinitely many solutions to a trigonometric equation. 

 

 Steps: 

 

1. Make the trigonometric function the subject. 

 

2. Find the necessary angle for one period. 

 

3. Solve for 𝑥 by equating the necessary angles to the inside of the trigonometric functions. 

 

4. Add 𝑝𝑒𝑟𝑖𝑜𝑑 ⋅ 𝑛 where 𝑛 ∈ 𝑍. 
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Question 1 Walkthrough.  

 

Find the solutions to the following equation: 

 

2 sin (2𝑥 +
𝜋

3
) − 1 = 0 for 𝑥 ∈ [0, 2𝜋] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 2   

 

Find the solutions to the following equation: 

 

√2 cos (2𝑥 −
𝜋

4
) − 1 = 0 for 𝑥 ∈ [0,2𝜋] 
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Question 3 Walkthrough. 

 

Find the general solutions to the following equation: 

 

2 cos (3𝑥 −
𝜋

3
) = 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 4  

 

Find the general solutions to the following equation: 

 

4 sin (2𝑥 +
𝜋

6
) − 2 = 0 
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Question 5  

 

Find the general solutions to the following equation: 

 

2 tan (2𝑥 −
𝜋

6
) − 2√3 = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: The period of tan is 
𝜋

𝑛
. 

 

 

 

Discussion: What is the main difference between the general and particular solution questions? 
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Sub-Section: General Solutions with Domain Restrictions 

 

 

 

Misconception 

 

"When there is a domain restriction, we always get particular solutions" 

 

TRUTH: If the domain restriction has either ∞ or −∞, we can still have general solutions 

 

 

 

Question 6  Walkthrough.  

 

Solve for the following trigonometric equation. 

 

sin (2𝑥 +
𝜋

4
) =

√2

2
 for 𝑥 ≥ 0 
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General Solution with Domain Restriction 

 

E.g., 𝐭𝐫𝐢𝐠 (𝟐𝒙 +
𝝅

𝟒
) =

√𝟐

𝟐
 for 𝒙 ≥ 𝟎 

 

 We can have infinite solutions for restricted domains.  

 

 The value of 𝑛 is also restricted. 

 

 

 

Your Turn! 
 

 

 

Question 7   

 

Solve for the following trigonometric equation. 

 

cos (2𝑥 −
𝜋

6
) =

√3

2
 for 𝑥 < 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: This was assessed in a VCAA exam! 
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Sub-Section: Hidden Quadratics 

 

 

 

Let’s Have a Look at Hidden Quadratics for Circular Functions! 
 

 

 

Hidden Quadratics 

 

𝒂𝒇(𝒙)𝟐 + 𝒃𝒇(𝒙) + 𝒄 = 𝟎 
 

Let 𝑨 = 𝒇(𝒙) 
 

 

 

Question 8  Walkthrough.  

 

Solve the following for the values of 𝑥. 

 

sin2 (𝑥 +
𝜋

3
) + sin (𝑥 +

𝜋

3
) = 2, 0 ≤ 𝑥 ≤ 3𝜋 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: sin and cos are between −1 and 1. 
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REMINDER: Pythagorean Identity 

 

 
 

𝐬𝐢𝐧𝟐(𝜽) + 𝐜𝐨𝐬𝟐(𝜽) = 𝟏 
 

 Can be used for finding one trigonometry function by using the other.  

 

 

 

Active Recall: Hidden Quadratics 

 

𝒂𝒇(𝒙)𝟐 + 𝒃𝒇(𝒙) + 𝒄 = 𝟎 
 

Let 𝑨 =____________  
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Your Turn! 
 

 

 

Question 9   

 

Solve the following for the values of 𝑥. 

 

−2 sin2(2𝑥) + 3 cos(2𝑥) = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TIP: sin2(𝜃) = 1 − cos2(𝜃) 
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Section B: Graphs of Sine and Cosine 

 

 

Sub-Section: Understanding the Shape 

 

 

 

What does a sine and cosine graph look like? 
 

 

 

Exploration: Graph of Sine and Cosine 

 

 Scan the following QR code on your device! 

  

Sine Cosine 
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Sine and Cosine Graphs 

  

Sine Cosine 

 

 
 

 

 
 

  

 

 

Discussion: Is 𝐜𝐨𝐬(𝒙) an even function or odd function. What about 𝐬𝐢𝐧(𝒙)? 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion: What does 𝐬𝐢𝐧 (
𝝅

𝟐
+ 𝒙) equal to? So how can we translate sin function to cosine  

function? 
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Sub-Section: Graphing Sine and Cosine Functions 

 

 

 

Amplitude, Period and Average Value 

 

For 𝒚 = 𝑨𝐬𝐢𝐧/𝐜𝐨𝐬 (𝒏𝒙 + 𝒃) + 𝒌 

 

 
 

Amplitude = |𝑨| 
 

Period =
𝟐𝝅

𝒏
 

 

Average Value = 𝒌 
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Question 10   

 

Identify the amplitude, period and average value of the following functions:  

 

a. 𝑓(𝑥) = 2 sin (
𝜋

3
− 3𝑥) + 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. 𝑔(𝑥) =  −3 cos(2𝑥 + 3) − 4. 
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Exploration: Graphing of 𝐬𝐢𝐧 and 𝐜𝐨𝐬 Functions 

 

 Let’s sketch sin(2𝑥 + 𝜋) + 1 on the axes below!  

 

 
 

1. Identify, Amplitude, Period, Mean Value and Positive/Negative Shape. 

 

2. Create a “mini-version” of the graph you are about to draw. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Start plotting the function from when the angle = 0. Why?  

 

 It allows us to always sketch the graph from the ______________________________________. 

 

4. Draw the start and end of the periods, and plot the halves (turning points). 

 

5. Find any 𝑥-intercepts. 

 

6. Join all the points! 

 

 



                          

 VCE Methods ¾ Questions? Message +61 440 138 726      

 

MM34 [3.3] - Circular Functions II – Workbook 16 

 

Graphing of 𝐬𝐢𝐧 and 𝐜𝐨𝐬 Functions 

 

 
 

1. Identify, Amplitude, Period, Mean Value and Positive/Negative Shape. 

 

2. Create a “mini-version” of the graph you are about to draw. 

 

3. Start plotting the function from when the angle= 0. 

 

4. Draw the start and end of the periods, and plot the halves (turning points). 

 

5. Find any 𝑥-intercepts. 

 

6. Join all the points! 
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Question 11 Walkthrough. 

 

Sketch the graph of 𝑓(𝑥) = − sin(2𝑥) + 1 for 𝑥 ∈ [0, 2𝜋] on the axes below, labelling all intercepts and endpoints 

with their coordinates.  

 

 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Active Recall: Graphing of 𝐬𝐢𝐧 and 𝐜𝐨𝐬 Functions 

 

 Steps:  

 

1. Identify:_______________________________________________________________________________

___________________________________  

 

2. Create a “mini-version” of the graph you are about to draw. 

 

3. Start plotting the function from when the angle = ____  

 

4. Draw the start and end of the periods, and plot the halves (turning points). 

 

5. Find any____________________________. 

 

6. Join all the points! 
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Question 12   

 

Sketch the following on the axes below, labelling all intercepts, endpoints, and turning points with their 

coordinates. 

 

𝑦 = 2 sin (2 (𝑥 −
𝜋

3
)) − √3 for 𝑥 ∈ [0, 2𝜋] 

 

 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 13   

 

Sketch the following on the axes below, labelling all intercepts, endpoints, and turning points with their 

coordinates. 

 

𝑦 = 2 cos (2𝑥 +
𝜋

3
) − 1 for 𝑥 ∈ [0, 2𝜋] 
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Sub-Section: Finding the Rule 

 

 

 

Finding the Rule 

 

Amplitude (𝑨) =
𝒎𝒂𝒙−𝒎𝒊𝒏

𝟐
 

 

Average (𝒌) =
𝒎𝒂𝒙+𝒎𝒊𝒏

𝟐
 

 

 

 

Question 14 Walkthrough.  

 

A function with rule 𝑦 = 𝐴 sin(𝑛𝑡) + 𝑏 where 𝐴 > 0 has a range [−5,3] and period 4. Find 𝐴, 𝑛 and 𝑏. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TIP: Graphing helps! 
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Active Recall: Finding the Rule 

 

Amplitude (𝑨) =______________________  
 

Average (𝒌) =______________________  
 

 

 

Your Turn! 
 

 

 

Question 15  

 

A function with rule 𝑦 = 𝐴cos(𝑛𝑡 + 𝜋) + 𝑏 where 𝐴 < 0 has a range [−5,7] and period 3. Find 𝐴, 𝑛 and 𝑏. 
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Section C: Graphs of Tangent 
 

 

Sub-Section: Understanding Tangent Graphs 

 

 

 

What does the tangent graph look like? 
 

 

 

Exploration: Graph of Tangents 

 

 Scan the QR code below on your device! 

 

 
 

 

 

Graph of Tangent 
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Sub-Section: Graphing Tangent Functions 

 

 

 

Steps for Sketching 𝐭𝐚𝐧 Functions 

 

1. Identify: 

 

 The period =
𝜋

𝑛
. 

 

2. Find the vertical asymptotes by solving for angle =
𝜋

2
. 

Find other vertical asymptotes within the domain by adding the period to answer from the previous 

step. 

 

 For instance, for tan (2𝑥 −
𝜋

3
), solve 2𝑥 −

𝜋

3
=

𝜋

2
 for 𝑥. 

 

3. Plot the inflection point (ℎ, 𝑘) (Midpoint of the two vertical asymptotes.). 

 

 𝑥-value of inflection point = 𝑥-value which makes angle = 0. 

 

 𝑦-value of inflection point = vertical translation of the function. 

 

 
 

4. Find any 𝑥 -intercepts. 

 

5. Sketch a “cubic-like” shape. 
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Question 16 Walkthrough. 

 

Sketch the graph of 𝑦 = 3 tan(2𝑥) for 𝑥 ∈ [−𝜋, 𝜋]. 

 

 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Active Recall: Steps for Sketching 𝐭𝐚𝐧 Functions 

 

1. Identify: 

 

 The period =______. 

 

2. Find the vertical asymptotes by solving for angle =______ . 

Find other vertical asymptotes within the domain by adding the period to answer from the previous 

step. 

 

3. Plot the inflection point (ℎ, 𝑘) (Midpoint of the two ______________________________________.). 

 

 𝑥-value of inflection point = 𝑥-value which makes angle = 0. 

 

 𝑦-value of inflection point = vertical translation of the function. 

 

4. Find any __________________________ . 

 

5. Sketch a __________________________ shape. 
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Your Turn! 
 

 

 

Question 17  

 

Sketch the following on the axes below, labelling all intercepts, points of inflection, and endpoints with their 

coordinates, and all asymptotes with their equations. 

 

𝑦 = tan (2𝑥 +
𝜋

2
) + 1 for 𝑥 ∈ (0, 𝜋) 

 

 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 18  

 

Sketch the following on the axes below, labelling all intercepts, points of inflection, and endpoints with their 

coordinates, and all asymptotes with their equations. 

 

𝑓: [0, 𝜋] → ℝ, 𝑓(𝑥) = −3 tan(𝜋 + 4𝑥) + √3 

 

 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Section D: Fraction of Period 
 

 

Sub-Section: Fraction of Period 

 

 

 

 Definition: Fraction of Period 

 

𝑭𝒓𝒂𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝑷𝒆𝒓𝒊𝒐𝒅 =
𝑫𝒖𝒓𝒂𝒕𝒊𝒐𝒏

𝑷𝒆𝒓𝒊𝒐𝒅
 

 

% 𝒐𝒇 𝑷𝒆𝒓𝒊𝒐𝒅 =
𝑫𝒖𝒓𝒂𝒕𝒊𝒐𝒏

𝑷𝒆𝒓𝒊𝒐𝒅
× 𝟏𝟎𝟎% 

 

 

 

Question 19 Walkthrough.  

 

The population of dogs in a certain household is modelled by 𝑃(𝑡).  

 

𝑃(𝑡) = 5 − 2 cos (
𝜋

4
𝑡) 

 

Where 𝑃(𝑡) is the number of dogs 𝑡 years since 2024. Find the fraction of time where the population is above 4. 
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NOTE: Always sketch the function to find the duration! 

 

 

 

Active Recall: Fraction of Period 

 

𝑭𝒓𝒂𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝑷𝒆𝒓𝒊𝒐𝒅 =______________________________ 
 

% 𝒐𝒇 𝑷𝒆𝒓𝒊𝒐𝒅 =______________________________ × 𝟏𝟎𝟎% 
 

 

 

Question 20   

 

The population of cats in a certain household is modelled by 𝑃(𝑡).  

 

𝑃(𝑡) = 10 − 4 sin (
𝜋

6
𝑡 +

𝜋

2
) 

 

Where 𝑃(𝑡) is the number of cats 𝑡 years since 2024. 

 

Find the fraction of time where the population is below 12. 
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Contour Check 
   

 

 Learning Objective: [3.3.1] – Solve Advanced trigonometric equations 

 
 

Key Takeaways 

 

 General Solutions with domain restriction 

 

 Steps: 

 

1. Make the trigonometric function the subject. 

 

2. Find the necessary __________  for one period. 

 

3. Solve for 𝑥 by equating the necessary angles to the ______________ of the trigonometric 

functions. 

 

4. Add 𝑝𝑒𝑟𝑖𝑜𝑑 ⋅ 𝑛 where the________________ of 𝑛 is appropriately restricted.  

 

 Hidden Quadratics 

 

𝒂𝒇(𝒙)𝟐 + 𝒃𝒇(𝒙) + 𝒄 = 𝟎 
 

Let 𝑨 =________  
 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                          

 VCE Methods ¾ Questions? Message +61 440 138 726      

 

MM34 [3.3] - Circular Functions II – Workbook 32 

 

 

 Learning Objective: [3.3.2] – Graph sine, cosine and tangent functions 

 
 

Key Takeaways 

 

 Amplitude, Period and Average Value 

 

For 𝒚 = 𝑨𝐬𝐢𝐧/𝐜𝐨𝐬 (𝒏𝒙 + 𝒃) + 𝒌 
 

𝑨𝒎𝒑𝒍𝒊𝒕𝒖𝒅𝒆 =___________  
 

𝑷𝒆𝒓𝒊𝒐𝒅 =_________  
 

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝑽𝒂𝒍𝒖𝒆 =____  
 

 Graphing of 𝐬𝐢𝐧 and 𝐜𝐨𝐬 Functions 

 

 Steps:  

 

1. Identify, 

________________________________________________________________________________

__________________________________  

 

2. Create a “mini version” of the graph you are about to draw. 

 

3. Start plotting the function from when the angle = ____ . 

 

4. Draw the start and end of the periods, and plot the halves (turning points). 

 

5. Find any____________________________. 

 

6. Join all the points! 
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 Steps for Sketching 𝐭𝐚𝐧 Functions 

 

1. Identify 

 

 The period =______ . 

 

2. Find the vertical asymptotes by solving for angle =______ . 

Find other vertical asymptotes within the domain by adding the period to answer from the 

previous step. 

 

3. Plot the inflection point (ℎ, 𝑘) (Midpoint of the two ____________________________________.). 

 

 𝑥-value of inflection point = 𝑥-value which makes angle = 0. 

 

 𝑦-value of inflection point = vertical translation of the function. 

 

4. Find any __________________________ . 

 

5. Sketch a __________________________ shape. 

 

         

 

 Learning Objective: [3.3.3] – Fraction of Periods 

 
 

Key Takeaways 

 

 Fraction of Period 

 

𝑭𝒓𝒂𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝑷𝒆𝒓𝒊𝒐𝒅 =______________________________ 
 

% 𝒐𝒇 𝑷𝒆𝒓𝒊𝒐𝒅 =______________________________ × 𝟏𝟎𝟎% 
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