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Introduction

The lessons in this unit will introduce the topic of “Trigonometry” to the students. Activities and work done in these lessons will build on the basic understanding “Trigonometry” to solve more complicated problems.
Relationship to VCE Curriculum

Trigonometry ratios and their applications

The following lessons will develop student’s previous knowledge about trigonometry and extend their knowledge to grasp the following concepts:

1.   Right angle triangles and solutions to problems using sine, cosine and tangent.

2.  Two dimensional applications including angles of depression and elevation.

3. Solution of triangles by using sine and cosine rules.

4. Circle mensuration: radian measure and arc length. 

Key Knowledge

On completion of this unit student should able to define and explain key concepts of “trigonometry” and the student will be able to gain key knowledge including:

1. Key trigonometry terms, properties, relationships and theorems as they apply related structures, objects, constructions and operation.

2. Computation for solving trigonometric problems. 

Key Skills

The skills students will develop include the ability to: 

1. Define key trigonometric terms and relationships.

2. Apply key concepts and theorems to solve trigonometric problems.

3. Use of trigonometric structures, properties and operations to model a variety of application contexts.

Grouping Procedures:

For “Bearing” activity students will be divided into groups of 4 or 5, with one bright student in each group and divide others around them. This grouping procedure is beneficial if there is less time to know students and it also reduce the time if students were asked to make own groups. Teacher led grouping also reduce conflicts like personality clashes and letting them choose their own group also effect the outcome of activity, students will tend to choose their group member on basis of their friendship as it will reduce the effectiveness of their work.

Valid Summative Assessment 

Summative assessment of this unit comprises all the topics covered in six lessons. It is a valid assessment because it caters students with all abilities, as it has extended work for bright student those who finish early can have an attempt on solving the extended question 9. For rest of the students these are the similar questions covered in this unit as a part of class work and home work. It also have a discussion question (8) where students has to present his/her views and explain their idea. Extended question will test students on mixed concepts covered in this unit, it includes working out with both Sine and Cosine rule which will be challenging for bright students. Discussion question helps them to remind where we can use Trigonometry in real life according to their own experience.
Lesson 1   “Revising Trigonometry”

	Time
	Activities
	Resources

	2 mins
	· Attendance

· Getting organised with classroom (including moving the students around for discipline and other reasons). 


	

	10 mins
	· Review the basic concepts of “Trigonometry”
1. SOHCHATOA

2. Pythagoras Theorem

3. Finding unknown side and unknown angle.

· Ask students what they know about this topic and try to get discussion going on the basics of Trigonometry.

	· On board solve questions 



	30 mins
	· Ask students to get ready for “skills check” (a formative assessment sheet)

· Hand in the sheet 

· Read the important instructions

· Tell the time allocated

· Remind them of the time periodically. 
	· Handout 1



	8 mins
	· Collect the “skills check” sheet

· Tell students that we will go through the questions which the students found challenging in next period.

· Assign Homework Project “How high is that Building?” Students have to do this project with the help of one of their parent on the weekend.
· Explain the project by drawing a sample diagram about how to do this activity.

· Hand in the project instruction sheet.

· Ask them to use Microsoft Excel to design the table given on Page 1 of Project sheet.

· Give them the due date of this project.

   
	· On board Table
· Instruction sheet 
· Project sheet.


Comments – Note down the concepts that student are having difficulties in understanding while going through the “skills check”. 

Handout 1 “skills check”

Question 1 Find the length of the side, a, in the figure below.


[image: image1.jpg]38°6'

12.7 mm



 

Question 2  Find the length of the side, d, in the figure below.


[image: image2.jpg]156 m

22°37'




Question 2  Find the size of the angle, c, in the figure below.


[image: image3.jpg]21.6

14.7




Question 3  Find the size of the angle, e, in the figure below.


[image: image4.jpg]53.1

71.2




Question 4 Find the size of the angle, e, in the figure below.


[image: image5.jpg]53.1

71.2




Question 5  A post 14 m high casts a shadow 25 m long. What is the angle of elevation of the sun?

Question 6  The diameter of a vertical cone is 65 cm and its semi-vertical angle is 13º. Calculate the                    length of the slant edge of the cone. Answer correct to 2 decimal places.

Lesson 2   “Bearing in Trigonometry”

	Time
	Activities
	Resources

	2 mins
	· Attendance

· Getting organised with classroom


	

	5 mins
	· Go through the questions noted down in previous lecture with the help of bright students.
· Collect the Projects from the students.


	· Solve on board questions with the help of students



	5 mins
	· Bearings-  Use page 309 of “General Maths for real world” 
· Whole Circle Bearings Ask students to always use 0 as direction of north.

· Measure the angles in clockwise direction up to 360

· Whole numbers of degrees are often written as a 3-digit number.

· Show two examples on the board.
	· On board 



	5 mins
	· Quadrant Bearings. Tell students that this have a maximum value of 90
· It always begins with N or S, followed by number of degrees to E or W
· Show examples on board.
	· On board 

	30 mins


	· Outdoor activity “Compass Bearings”
· Divide students in groups of four.

· Hand in Handout 2 to each group and ask them to read the instruction and find the bearings for Cricket nets (object 1), Music room (object 2) and the gym (object 3) from point O.

· Tell students to fill up Handout 2 and do the task 1, 2 and 3 on the other side of Handout 2.

·  Allocated time 25 mins
	· Compass

· One Sheet of paper for each group

· Handout 2 for each group
· Handout 2
      (Source : Outdoor            Maths, C Ross)


	3 mins 
	· Pack up and tell students to hand in the Handout 2 with the names of group member written on Handout.
	


Comments- were students able to achieve the desired result in outdoor activity.  

	Time
	Activities
	Resources

	2 mins
	· Attendance 

· Getting organised with classroom


	

	15  mins
	· Tell students that SOH-CAH-TOA only works for right angle triangle but sine and cosine rule works for any triangle.
· With the help of drawing triangle on board tell students to note down that sides of a triangle are named with little letter of the opposite angle and angle are named with capital letters. Draw the diagram below on board.
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The Sine Rule 

In any triangle ABC 
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· Explain students where a Sine rule comes from and we can only use the Sine rule if we are given

1. Two angles and one side

2. Two side lengths and an angle opposite one of these sides.

Solve following examples on board. 

Question 1 Find the unknown marked sides correct to 2 decimal places.
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Question 2   In triangle ABC, a = 7, A = 30°, B = 70°. Find C and hence side c correct to 1 decimal place.
	· On board



	13 mins
	· Ask students to do Question 11-14 on Page 777 of “Maths Quest 11 General Maths A” 
	· Book 

· Exercise book

	15 mins
	· Cosine Rule –Show student how to drive Cosine Rule for any triangle by drawing a perpendicular line and using Pythagoras theorem.
          Cosine Rule In any Triangle ABC 

1. a2 = b2 + c2 – 2bc cos A

2. b2 = a2 + c2 – 2ac cos C

3. c2 = a2 + b2 – 2ab cos B

· Tell students that Cosine rule can be used to solve triangles if we are given:

1. Three sides of the triangle

2. Two sides of the triangle and included angle.

Do this problem on the board

Find the third side of the triangle ABC, given

a = 8, c = 12 and B = 75°. State your answer correct to 2 decimal places.
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b2 = 82 ( 122 ( (2 ( 8 ( 12 ( cos 75°) 

    = 64 ( 144 ( 49.69 

    = 158.31

b  = 
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    = 12.58 (correct to 2 decimal places)

	· On board Table

	3 mins 
	· Tell students to do questions 1-7 on Page 782 of “Maths Quest 11 General Maths A” as Homework.
· Tell students that the next lesson will be revision of Sine and Cosine rules.

	


	Time
	Activities
	Resources

	2 mins
	· Attendance

· Getting organised with classroom


	

	5 mins
	· Check Homework and Ask students for any question they were having difficulties.

· Solve the difficult questions on board.
	· On board



	13 mins
	· Solve some more difficult questions on board for both Sine and Cosine rule.

Question In triangle ABC, a = 8, c = 12, and C = 52°.  Find A.
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sin A = sin 52°

   8          12

sin A = 8 ( sin 52°

                   12

sin A = 0.5253

     A  = 31.7°

Question Find the smallest angle in the triangle with sides 5, 8 and 10.
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	30 + 5 mins
	· If students still having difficulties then solve and use example questions from the book and show on the board.

· Tell student to complete the 16C and 16 D
· Five minutes for Questioning time regarding Ex 16C and 16D.
	· On board 

	3 mins 
	· Pack up and tell students to do the rest as homework
	


	Time
	Activities
	Resources

	2 mins
	· Attendance 

· Getting organised with classroom


	

	15 mins
	· Ask students the formula we use to find the area of triangle.  (area = 
[image: image14.wmf]2
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 b h )

· But explain them that we can only use this if base and height of triangle is known.

· Often the height of perpendicular is not given but need to be calculated using Trigonometry ratios.

Ask students to follow the instruction on board and note down in their exercise books.


[image: image15]
Sin A = 
[image: image16.wmf]c

h


Transporting h on one side we get 

        h = c  X  sin A

So put the value of h in Area of Triangle

Area= 
[image: image17.wmf]2
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bc sin A

· Tell students that depending on how area of triangle is labelled the formula can be written in different ways.


	· On board

· 

	20 mins
	· Area of Triangle activity 

· Ask students to collect the resources from the front desk, which includes one white sheet, ruler, protractor and scissors.

· Tell students to cut the white sheet in to a triangle and use the ruler and protractor to find out the sides of triangle and angle of triangle (Note: tell students not to use the height of triangle to find out the area of triangle)

· Use the above formula as derived on the board  (Area= 
[image: image18.wmf]2
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bc sin A) to find out the area of the triangle cut from the sheet.

· Once students finished finding the triangle using Trigonometry, ask students to confirm the area of triangle by using the height formula

· 
	· White sheet

· Scissors

· Protractors 

· Rulers



	10 mins
	·  Tell students once they have finished the activity must do questions 1-10 from Page 786 of “Maths Quest 11 General Maths A”   
	· On board Table

	3 mins 
	· Pack up and tell students to do the rest as homework
	


	Time
	Activities
	Resources

	2 mins
	· Attendance

· Getting organised with classroom


	

	15 mins
	Radian measurements- tell students that there are two ways of writing angle first one in terms of degrees and in terms of 
[image: image19.wmf]P

 

The relationship between degrees and radians is 

180° = π

This relationship will be used to convert from one system to another. Rearranging the

basic conversion factor gives:

180° = π

1° = 
[image: image20.wmf]180
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To convert an angle in degrees to radian measure, multiply by 
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P


 .

Also, since π = 180°, it follows that 1c = 
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To convert an angle radian measure to degrees, multiply by 
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Example  Convert 135° to radian measure, expressing the answer in terms of 
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To convert an angle in degrees to radian

measure, multiply the angle by .

135° = 135 × 
[image: image25.wmf]180
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Simplify, leaving the answer in terms of 
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=  
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	· On board

· 

	10 mins
	· Tell students to do questions 1 – 4  on page 789 of  “Maths Quest 11 General Maths A”   
	· Book  

	10 mins
	·  Arc, sectors and segments -  

· Tell students --------An arc is a section of the circumference of a circle. The length of the arc is proportional to the angle subtended at the centre. For example, an angle of 90° will create an arc which is 
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 the circumference. As shown below

· We have already defined an arc length as equivalent to θ radians if the circle has a radius of 1 unit. 

· 
[image: image29]
· Therefore, a simple dilation of the unit circle will enable us to calculate the arc length for any sized circle, as long as the angle is expressed in radians. If the radius is dilated by a factor of r, the arc length is also dilated by a factor of r. 

· Therefore, l = rθ, where l represents the arc length, r represents the radius and θ represents an angle measured in radians.
Example- Find the length of the arc which subtends an angle of 75° at the centre of a circle with radius 8 cm.

· First of all ask students to draw a diagram representing the situation and label with the given values.

· Then convert the angle from 75° to radian measure by multiplying the angle by.

            75° = 75 × 
[image: image30.wmf]180

P


                  =  1.30

So 
[image: image31.wmf]q

 = 1.30

· Write the rule for the length of the arc. l = rθ

· Substitute the values into the formula. = 8 × 1.3090

· Evaluate to 2 decimal places and include the appropriate unit.

= 10.4720   or  10.47 cm
	

	10 mins


	· Questioning time regarding the topics covered in this lesson and do more example if students having difficulty in understanding use page 788-791 of  “Maths Quest 11 General Maths A”.    
	· Book

	3 mins 
	· Pack up and tell students to do questions 1,3,5,7 and 9 on page 793 of  “Maths Quest 11 General Maths A” 
	


Summative Assessment for Trigonometry ratios and its applications

9 questions







         Name:    

Time 45 mins                                                                                    Max Marks: 

Multiple choices 

Question 1 the angle 2.4 c   expressed in degrees is:

A)     2.4 X  
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180

           B)   2.4 X  
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          C)   2.4 X  
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    D)   2.4 X  
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E)  2.4 X  
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                                                      Answer: c)--------------------------------2
Question 2 A ladder leans up against a wall  with its foot 2.6 m from the foot of the wall. If the angle it makes with the ground is 25 the length of the ladder and the height that it reaches up the wall respectively are:
A)   2.6 
[image: image37.wmf]25

tan

6

.

2
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D)    2.6 tan 25,  
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                                                                          Answer:  C)-----------------------------------2

Question 3   If cosθ = 0.357, the angle θ to the nearest minute is:
A 1°12′                    B 69°5′                      C 20°54′           D 20°55′                   E 20°56′

                                                                    Answer:  B)---------------------------------------2

Short Answer

Question 4 a) In triangle ABC, a = 8, c = 12, and C = 52°.  Find A.





Using sine Rule Answer: A= 31 41-------------------4








Question 4 b)   Find the value of length x correct to 1 decimal place.
[image: image41.png]










Using sine rule Answer x= 7.6--------------4
Question 5 a)   Find the area of triangle ABC, where a = 5,  b = 7 and C = 50°.  State your answer correct to 1 decimal place.









Answer Area = 13.41---------4
Question 5 b) Find the third side of the triangle ABC, given a = 8, c = 12 and B = 75°. State your answer correct to 2 decimal places.

[image: image42.png]









Using Cosine rule Answer b= 12.58---------------4

Question 6 a)   An arc of a circle is 3.5 cm long, and subtends an angle of 41° at the centre of the circle. What is the radius of the circle?









Answer r= 4.89 cm----------3

Question 6 b)   Find the angle subtended by a 20 cm arc in a circle of radius 75 cm:
                      a in radians                  b in degrees.





Answer a)  
[image: image43.wmf]q

= 0.266     b)  
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= 15 17 -------------------6

Question 7     Ex.39 Use the Sine rule to prove   
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         ---------------------------------------6
Discussion Question 8   

Do you think “Trigonometry and its applications can be used in real life? If yes provide at three different real life situations or professions where we can use Trigonometry and provide examples in those situations or professions.            ---------------------------------------5
Extended work 

Question 9 Two ships leave a port at noon. Ship A travels on a bearing of 100°, while ship B travels on a bearing of 165°. At 1300 hours, ship A had travelled 65 km and ship B had travelled 45 km.

Find:

i the distance east of the port to 1 decimal place that both ships are positioned
ii the distance south of the port to 1 decimal place that both ships are positioned
iii the distance between the ships, correct to 1 decimal place
iv the bearing of ship A from ship B, to the nearest minute
[image: image49]
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