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Fill in the x, y and r.

9.	 Say: Although x, y and r all represent lengths on the diagram, this is not the case for the 
coordinate.  
Ask: Which variable would be negative in this case? 
(x). 
Point out that is we were to use any ratios that involved x (the adjacent side), that these 
ratios would then be negative. 
Ask: Which ratios would be negative for an obtuse angle and therefore in quadrant 2? 
(cosine and tangent).

10.	Use the stick again to start at 0º and rotate until the 3rd quadrant (as in the diagram below).

Bx

y
r

	 Ask: What type of angle has been formed now? 
(Reflex).

11.	Draw in a perpendicular to form a right-angled triangle. 
Fill in the x, y and r.

12.	Say: Although x, y and r all represent lengths on the diagram, this is not the case for the 
coordinate.  
Ask: Which variable(s) would be negative in this case? 
(x and y). 
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Point out that if we were to use any ratios that involved x (the adjacent side) or y (the 
opposite side) that this could affect the sign of the ratios.  
Ask: Which ratios would be negative for a reflex angle in quadrant 3? 
(cosine and sine). 
Tangent would not be negative because 

-

-
= +

13.	Use the stick again to start at 0º and rotate until the 4th quadrant (as in the diagram below).

A

x

y
r

	 Ask: What type of angle has been formed now? 
(Reflex).

14.	Draw in a perpendicular to form a right-angled triangle. 
Fill in the x, y and r.

15.	Say: although x, y and r all represent lengths on the diagram, this is not the case for the 
coordinate.  
Ask: Which variable(s) would be negative in this case? 
( y). 
Point out that if we were to use any ratios that involved y (the opposite side) that this could 
affect the sign of the ratios.  
Ask: Which ratios would be negative for a reflex angle in quadrant 4? 
(sine and tangent).

16.	Time permitting, allow learners a few minutes to test these statements on their calculator. 
They should think of an obtuse angle (for example, 135º) and find the sine, cosine and 
tangent of the angle and check that their answers are positive or negative according to what 
they have just learners. This can be repeated with a reflex angle between 180º and 270º 
(quadrant 3) and again with reflex angles between 270º and 360º (quadrant 4).
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17.	Do fully worked examples of the type of question they could be asked to assess this 
concept. They should write them in their books and make notes as they do so.

Question Teaching notes Solution

If cos θ = 4
5

 and
0º ≤ θ ≤ 90º, 
determine the 
value of:
a)	 sin θ
b)	 tan θ
c)	 (tan θ + cot θ )
d)	 cos2 θ

Step 1: �Ensure the information given 
about the angle is in its simplest 
form. It is.

Step 2: �Using the information from step 1 
AND 
the second piece of information 
about the angle decide which 
quadrant the angle lies in.

1st piece of information: cos of the angle is
positive, ∴ the angle must be in quadrant 
1 or 4
2nd piece of information: the angle lies in
quadrant 1  
∴ the angle must be in quadrant 1 as it is 
the only one in common.
Step 3: �Draw the triangle in the correct 

quadrant. 
Tell learners to imagine a bowtie crossing 
at the origin to ensure they draw the 
triangle correctly.
Step 4: �Fill in the 2 known lengths from 

step 1 (in this case the adjacent 
and the hypotenuse)

Step 5: �Use the theorem of Pythagoras to 
find the missing length

Step 6: �Make a summary of the values for 
x, y & r. 

Step 2: Quadrant 1
Steps 3 and 4:

x

y

y

θ
5

4

Step 5:	 y 2 + 42 = 52

y 2 + 16 = 25
y 2 = 9
y = 3

Step 6:	 x = 4
y = 3
r = 5

Step 7:
a)	 sin θ = 

5

3

b)	 tan θ = 
4

5

c)	 tan θ + cot θ
	 = tan θ + 

tan

1

i

	 = 
4

5  + 
4

5

1

	 = 
4

5  + 
5

4

	 = 
20

25  + 
20

16

	 = 
20

41

d)	 cos 2 θ

	 = 
5

4b l 2

	 = 
25

16
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NB: 
Now learners need to take careful note 
of whether x or y could be positive (r is 
ALWAYS positive). 
An error here will change their final 
answer!
For this example, everything is positive 
due to the angle being in quadrant 1.  
Discuss the potential problem with 
learners anyway.
Step 7: �Use the summary from step 6 to 

substitute and answer the actual 
question.

Remind learners that the ‘square’ is in an 
odd place in trigonometry and that  
cos 2 θ = (cos θ )2 when substituting actual 
values.

18.	Ask learners if they have any questions before doing a second example.

Question Teaching notes Solution

If 5 sin θ + 4 = 0 
and

0º ≤ θ ≤ 270º,
calculate the
value of
sin 2 θ + cos 2 θ.

Step 1: �Ensure the information given 
about the angle is in its simplest 
form. 

Step 2: �Using the information from Step 1 
AND 
the second piece of information 
about the angle decide which 
quadrant the angle lies in.

First piece of information: sin of the 
angle is negative, ∴ the angle must be in 
quadrant 3 or 4
Second piece of information: the angle 
lies in quadrants 1, 2 or 3
∴ the angle must be in quadrant 3 as it is 
the only one in common.

Step 1:
		 5 sin θ + 4 = 0
		  5 sin θ = –4
		  sin θ = 

5

4-

Step 2:	Quadrant 3
Steps 3 and 4:

x
r

y

θ
0

Step 5:
x 2 + 4 2 = 5 2

x 2 + 16 = 25
x 2  = 25 – 16
x 2  = 9

x = 3
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Step 3: �Draw the triangle in the correct 
quadrant. 

Tell learners to imagine a bowtie crossing 
at the origin to ensure they draw the 
triangle correctly.
Step 4: �Fill in the two known lengths from 

Step 1 
(in this case the opposite and the 
hypotenuse)

Tell learners they can ignore the negative 
at this stage as we are dealing with 
lengths.
Step 5: �Use the theorem of Pythagoras to 

find the missing length
Step 6: �Make a summary of the values for 

x, y & r.
NB: 
Now learners need to take careful note of  
whether x or y could be positive (r is 
ALWAYS positive). 
An error here will change their final 
answer!
Step 7: �Use the summary from Step 6 to 

substitute and answer the actual 
question.

Step 6:	 x = –3
y = –4
r = 5

Step 7:
	 sin 2 θ + cos 2 θ

	 = 
5

4-b l  2 + 
5

3-b l  2

	 = 
25

16  + 
25

9

	 = 
25

25  = 1

19.	To assist learners in drawing the triangles in the quadrants, make a sketch like this on the 
chalkboard:

Remember:
your triangle should
be part of a bowtie

Reference triangles
are drawn to the x-axis

20.	Ask directed questions so that you can ascertain learners’ level of understanding. 
Ask learners if they have any questions. 
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D

21.	Give learners an exercise to complete with a partner. 

22.	Walk around the classroom as learners do the exercise. Support learners where necessary. 

ADDITIONAL ACTIVITIES/ READING

Further reading, listening or viewing activities related to this topic are available on the following 
web links: 

https://www.youtube.com/watch?v=50BLDkLP2Is

https://www.youtube.com/watch?v=oaekbKvdO_Y
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TERM 1, TOPIC 5, LESSON 8

 REVISION AND CONSOLIDATION
Suggested lesson duration: 2 hours

TOPIC 5, LESSON 8: REVISION AND CONSOLIDATION 

APOLICY AND OUTCOMES

CAPS Page Number 23

Lesson Objectives
By the end of the lesson, learners will have revised:

zz all the concepts covered in this section.

CLASSROOM MANAGEMENT

1.	 Make sure that you are ready and prepared.

2.	 Advance preparation: Work through the lesson plan and exercises. 

3.	 Write the lesson heading on the board before learners arrive.

4.	 Write work on the chalkboard before the learners arrive. For this lesson have the first few 
questions ready.

5.	 The table below provides references to this topic in Grade 10 textbooks. Plan when you will 
get learners to practice the concepts learned by completing the exercises. Work through the 
lesson plan and decide where you will get learners to do the exercises. Indicate this on your 
lesson plans.

LEARNER PRACTICE

MIND ACTION 
SERIES

PLATINUM SURVIVAL CLASSROOM 
MATHS

EVERYTHING 
MATHS

(SIYAVULA)

EX PG EX PG EX PG EX PG EX PG

Rev
S Ch

112
116

Rev 107 w/sh 107 5.11
5.12

128
130

5.8 138

B
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C CONCEPTUAL DEVELOPMENT

INTRODUCTION

1.	 Ask learners to recap what they have learned in this section. Spend time pointing out issues 
that you know are important as well as problems that you encountered from your own 
learners.

2.	 If learners want you to explain a concept again, do that now. 

DIRECT INSTRUCTION

This lesson is made up of fully worked examples from a past examination covering most 
of the concepts in this topic. As you work through these with the learners, it is important to 
frequently talk about as many concepts as possible. 

For example, use the words ratio, reciprocal, special angles, opposite, adjacent and 
hypotenuse.

Say: I am going to do an entire Trigonometry question from the 2016 final examination with you. 
You should write it down as I do them, taking notes at the same time.

Example:
1. A right-angled triangle has sides a, b and 

c and the angle θ, as shown below:

a)	 Write the following in terms of a, b 
and c:
i)	 cos θ
ii)	 tan θ

c

a

b

θ

iii)	sin (90º – θ)
b)	 If it is given that a = 5 and θ = 50º, calculate the numerical value of b.

2.	 Given that Â = 38,2º and B̂ = 146,4º. Calculate the value of 2 cosec A + cos 3 B.
3.	 Simplify fully, WITHOUT the use of a calculator:

.

cos

sin tan

45

45 60
2

0

00

  

4.	 Given that 5 cos β – 3 = 0 and 0º < β < 90º. 
If α + β = 90º and 0º < α < 90º, calculate the value of cot α.
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Teaching notes:
1a)	 Learners should find (i) and (ii) simple if they know their ratios. 

For (iii), discuss angles of a triangle with learners.  
Ask: If this angle (point to it) is θ, what is the size of the other angle (point to it).

	 If learners struggle to see that the other angle is (90º – θ), use a few actual values to 
show them that the 3rd angle will be 90º — the given value.

b)	 Once the substitution has been made, this should be a simple calculation (providing 
learners know their ratios). 
Ask: According to the angle named, I have been given the…? And am looking for…? 
Therefore, I need to use…

2.	 Tell learners that this is a substitution and calculator work question but they also need 
to know their reciprocals. Ask: What is the reciprocal of cosecant? 
(sine).

3.	 Remind learners that if they are instructed to not use a calculator they should not be 
doing so. Ask: What knowledge is required for this question? 
(Special angles).

4.	 Tell learners they first need to simplify the statement given so that they have a 
statement for cos β. Once this has been done they can use their calculator to find the 
value of β. This will then be enough information to use the statement given to find α. 
Finally, this needs to be used to substitute and find cot α.  
Ask: What is the reciprocal of cotangent? 
(tangent).

Solutions:
1. a) 

(i) c
b (ii) b

a
(iii) c

b

b)		  tan θ = b
a

		  tan 50º = b
5

		  b tan 50º = 5
		  b = 

tan5

5

0
0  

		  b = 4,2
2.	 2 cosec A + cos 3B
	 = 2 cosec 38,2º + cos 3(146,4º)

	 = 2
,sin38 2

1
0d n  + cos 3(146,4º)

	 = 3,42
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3.	 .

cos

sin tan

45

4 605
2

0

0 0

  

	 = 
.

2

1

2

1

1

3

2

c m

	 = 
1

3c m 2

	 = 3
4.	 cos β =

5

3

		  ∴  β = 53,13º
		  α + β = 90º
		  α = 36,87º
	 cot α
	 = 

tan

1

a  

	 = 
,tan36 87

1
0   

	 = 1,33

Example:
1. In the sketch below, ∆MNP is drawn 

having a right angle at N and  
MN = 15 units. 
A is the midpoint of PN and AM̂N = 21º

Calculate:
a)	 AN
b)	 PM̂N
c)	 MP

P

A

N
15

21º
M

2.	 Calculate θ if 2 sin(θ + 15º) = 1,462 and 0º ≤ θ ≤ 90º
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Teaching notes:
1	 a)	 Ask: According to the angle named, I have been given the…? And am looking 

for…? Therefore, I need to use…
	 b)	 Ask: Which triangle will we need to work in now? (∆PMN). Tell learners to fill in    

any information that is not yet on the diagram (AN and AP) 
Ask: According to the angle named, I have been given the…? And am looking 
for…? Therefore, I need to use…

	 c)	 Ask: According to the angle named, I have been given the…? And am looking 
for…? Therefore, I need to use… 
(Note: there are a few options for this question, including the theorem of 
Pythagoras. Encourage learners to use trigonometry as it is new and still needs 
practice. Point out, however, that in an assessment they could use any method 
that is mathematically correct).

2.	 Ask: Is the equation ready to use the calculator and find the reference angle? 
(No). 
Ask: What do we need to do first? 
(Divide by 2 on both sides). 
Ask: Now is the equation ready to use the calculator and find the reference angle? 
(No). 
Once the reference angle has been found, ask: what do we still need to do to find θ? 
(Subtract 15º from both sides).

Solutions:
1. a) In ∆AMN:
		  tan 21º = AN

15

		  15 tan 21º = AN
		  5,76 = AN
		  AN = 5,76 units
	 b)	In ∆PMN:

		  tan M̂ = MN
PN

		  tan M̂ = 
( ,
15

2 5 76

		  ∴  M = 37,52º
		  ∴  PM̂N = 37,52º
	 c)		  cos 37,52º = /MP15

		  MP cos 37,52º = 15
		  MP = 

,cos37 52

15
0     

		  MP = 18,91
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2.		  2 sin (θ + 15º ) = 1,462

		
( )sin2 15
2

0
i +

 = ,1 462

2

		  sin (θ + 15º ) = 0,731
		  ∴  θ + 15º = 46,97º
		  θ = 31,97º

Example:
The diagram below represents a cross-section of the peaks of Table Mountain, T, 
and Lions Head, L, above sea level. Points M and N are directly below peaks L and T 
respectively, such that MPN lies on the same horizontal plain at sea level and P is directly 
below C.
MN = 3 100m.
The angle of elevation of L from N is β and the angle of elvation of T from M is θ.
It is given that tan θ = 0,35 and tan β = 0,21.

ßθ

L

M P3100m N

T

C

1.	 Calculate the ratio of LM:TN.
2.	 A cable car, C, travelling from the top of Table Mountain, T, follows a path along TCM.

a)	 Calculate the angle formed (MT̂N) between the cable and the vertical height TN.
	 If the cable car, C, travels along the cable, such that TC =400m, calculate the height 

of the cable car above sea level at that instant.
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Teaching notes:
1.	 To answer this question requires finding the lengths of LM and TN.  

First ask learners to focus on LM. Ask: Which triangle will we need to work in?  
(∆LMN ) 
Ask: According to the angle named, I have been given the…? And am looking for…? 
Therefore, I need to use… 
Point out to learners that they have already been given the ratio for tan β. 
Now ask learners to focus on TN. Ask: Which triangle will we need to work in?  
(∆TNM ) 
Ask: According to the angle named, I have been given the…? And am looking for…? 
Therefore, I need to use… 
Point out to learners that they have already been given the ration for tan θ. 
Once the two measurements have been found, the ratio can be found.

2a)	 Ask: According to the angle required, I have the….and the …? Therefore, I will 
use…?

b)	 Show learners that TC is not part of a triangle, but TM is which we can find. Once that 
has been found, 400 can be subtracted which will leave us with the measurement of 
MC. This is in a right-angled triangle, so we can find PC.
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Solutions:
1.		  MN

LM  = tan β = 0,21

		  LM
3100

 = 0,21

		  ∴ LM = 651m

		  MN
TN  = tan θ = 0,35

		  TN
3100

 = 0,35

		  ∴ TN = 1085m

		  ∴  TN
LM  = 

1085

651  = 
5

3

		 ∴  LM:TN = 3:5

2.	 a)	 tan T̂ = 
1085

3100

		  ∴  T̂ = 70,71º
		  ∴  MT̂N = 70,71º
	 b)	 θ = 19,29º     (<’s of ∆)

		  cos 19,29º = TM
3100

		  TM = 3284,39
		  TC = 400
		  ∴  CM = 3284,39-400 = 2884,39

	 	 ∴  sin 19,29º = 
,

CP
2884 39

		  CP = 952,86m

1.	 Ask directed questions so that you can ascertain learners’ level of understanding. Ask 
learners if they have any questions. 

2.	 Give learners an exercise to complete on their own. 

3.	 Walk around the classroom as learners do the exercise. Support learners where necessary. 

ADDITIONAL ACTIVITIES/ READING

Further reading, listening or viewing activities related to this topic are available on the following 
web links: 

http://learn.mindset.co.za/resources/mathematics/grade-10/term-1-revision/learn-xtra-live-2013/
revision-trigonometry

D


