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Dear Grade 10 Learner

In 2023 there will be 14 live grade 10 Telematics sessions, 7 of these sessions are in English and 7 in 
Afrikaans.  

This workbook contain material for all the Grade 10 sessions scheduled.

Please email, school@sun.ac.za with your name, surname, email and school name to register to obtain 

a username and password. You will then be able to access all previously recorded Telematics sessions 

and materials on other Topics from the Telematics Schools Project website, https://schools.sun.ac.za/ . 

Please note that accessing these recordings from this website is zero-rated.

In the Telematic lesson, the presenters will provide you with a summary of the important concepts and 

together with you they will work though some of the exercises.  You are encouraged to come prepared, 

have a pen and enough paper (ideally a hard cover exercise book) and a scientific calculator.

You are also encouraged to participate fully in the lesson by asking questions and working out the 

exercises, and where you are asked to do so, sms or e-mail your answers to the studio.

Remember:” Success is not an event, it is the result of regular and consistent hard work”.

GOODLUCK, Wishing you all the success you deserve!

INTRODUCTION
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Session/Sessie Date/Datum Time/Tyd Topic/Onderwerp

1. 01/02/2023 16h00-17h00 Quadratic Trinomial

2. 02/02/2023 16h00-17h00 Kwadratiese Drieterm

3. 06/02/2023 16h00-17h00 Solving Equations Simultaneously

4. 07/02/2023 16h00-17h00 Gelyktydige vergelykings

5. 03/05/2023 15h00-16h00 Trigonometry

6. 04/05/2023 15h00-16h00 Trigonometrie

7. 31/07/2023 16h00-17h00 Trigonometry 2D application

8. 01/08/2023 16h00-17h00 Trigonometrie 2D toepassing

9. 02/08/2023 15h00-16h00 Trigonometry CAST- diagram

10. 03/08/2023 15h00-16h00 Trigonometrie CAST-diagram

11. 06/11/2023 16h00-17h00 Paper 1

12. 07/11/2023 16h00-17h00 Vraestel 1

13. 08/11/2023 16h00-17h00 Paper 2

14. 09/11/2023 16h00-17h00 Vraestel 2

mailto:school@sun.ac.za
https://schools.sun.ac.za/
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CLASS DISCUSSIONS

FACTORIZING QUADRATIC 
TRINOMIAL

+𝑣𝑒 × +𝑣𝑒 = +𝑣𝑒
−𝑣𝑒 × −𝑣𝑒 = +𝑣𝑒
+𝑣𝑒 × −𝑣𝑒 = −𝑣𝑒
−𝑣𝑒 × +𝑣𝑒 = −𝑣𝑒

Product of  binomials:

(𝑎 + 𝑏) 𝑎 + 𝑏 = 𝑎 2 + 2𝑎𝑏 + 𝑏 2

(𝑎 − 𝑏) 𝑎 − 𝑏 = 𝑎 2 − 2𝑎𝑏 + 𝑏 2

(𝑎 + 𝑏) 𝑎 − 𝑏 = 𝑎 2 − 𝑏 2

Standard form

𝑎𝑥2 + 𝑏𝑥 + 𝑐

Factorization

Factorisation is the “reverse” operation to Products or Expansion.

Lets expand the product: (𝑚𝑥 + 𝑝)(𝑛𝑥 + 𝑞)
We then get :          =  𝑚𝑛𝑥2 + 𝑝𝑛𝑥 +𝑚𝑞𝑥 + 𝑝𝑞

= 𝑚𝑛𝑥2 + (𝑝𝑛 +𝑚𝑞)𝑥 + 𝑝𝑞

Question 01

Determine the product of each of the following:

a) 𝑥 + 2 𝑥 + 2
b) 𝑥 − 5 𝑥 − 5
c) 𝑥 + 7 𝑥 + 5
d) (𝑥 − 3)(𝑥 − 4)
e) 𝑥 + 2 𝑥 − 5
f) (𝑥 − 3)(𝑥 + 7)

Question 02
Match the expressions in column A with expressions in 

column B

A:                                                                  B:
1. 𝑥 − 1 2 1. 2𝑥2 + 5𝑥 − 3
2. (𝑥 + 3)(2𝑥 + 3) 2. 2𝑥2 − 5𝑥 − 3
3. (2𝑥 − 1)(𝑥 + 3) 3.  𝑥2 − 2𝑥 + 1
4. (2𝑥 + 1)(𝑥 − 3) 4. 2𝑥2 + 9𝑥 + 9

Question 03
Match column C with expressions in column D.

C:                                                                  D:
1. 𝑥 2 + 16𝑥 + 64 1.  ( . . +. . )( . . − . . )
2. 3𝑥 2 − 11𝑥 + 10 2. ( . . −. . )( . . +. . )
3. 2𝑥 2 − 7𝑥 − 4 3. ( . . −. . )( . . −. . )
4. 3𝑥 2 + 𝑦 − 10 4. ( . . +. . )( . . +. . )

SESSION 1 | QUADRATIC TRINOMIAL
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Factorise

trinomial
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SESSION 1 | QUADRATIC TRINOMIAL
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Question 04

Factorise the following:

a) 𝑥2 + 9𝑥 + 18
b) 𝑥2 − 7𝑥 + 10
c) 𝑥2 + 2𝑥 − 15
d) 𝑥2 − 7𝑥 − 18

Answer 04

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

Question 05

Factorise the following:

a) 2𝑥 2 + 9𝑥 + 4
b) 6𝑥 2 − 11𝑥 +3

c) 3𝑥 2 − 11𝑥 + 10
d) 10𝑥 2 + 9𝑥 + 2

Answer 05

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------

e)  2𝑥 2 + 7𝑥 − 4
f)  6𝑥 2 − 7𝑥 −3

g)  3𝑥 2 − 𝑥 − 10
h)  10𝑥 2 + 𝑥 − 2
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CLASS DISCUSSIONS

SOLVING QUADRATIC 
EQUATION

TAKE NOTE :
𝒂. 𝒃 = 𝟎
 𝑎 = 0 or     𝑏 = 0

ST E P S:
1 . W r i t e  t h e  q u a d r a t i c  e q u a t i o n  

i n  s t a n d a r d  f o r m .
2 . Fa c t o r i s e  
3 . T h e n  a p p l y .  

𝒂. 𝒃 = 𝟎
 𝑎 = 0 or     𝑏 = 0

T a k e  n o t e  o f  f o l lo w i n g :
1 .  𝑥 2 ≥ 0 f o r  a l l  r e a l  v a l u e s

2 .  
𝑥

0
i s  u n d e f i n e d

Standard form

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

Question 01

Solve for 𝒙:

a) 𝑥 + 2 𝑥 − 3 = 0 b) 𝑥 2 − 5𝑥 − 6 = 0

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------
c)    2𝑥 − 1 𝑥 + 2 = 25

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

d)  𝑥 2 = −5𝑥 e) 𝑥 2 + 4 = 0

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

f)  
𝑥2−2𝑥−3

𝑥−3
= 2

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

SESSION 1 | QUADRATIC TRINOMIAL

Page 5 



MATHEMATICS2023 WORKBOOK  |  Grade 10   

Solving Equations simultaneously: This is done when you given two equations with two 

variables/unknowns and you want to determine the values of the unknowns for which both equations 

are satisfied.

Consider the following two equations:
𝑥 + 𝑦 = 2
𝑥 − 𝑦 = 4

There are 2 methods to solve equations simultaneous Algebraically:

• Substitution

• Elimination

Answer:

Method 1: Method 2:

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

We can solve a system of simultaneous equations graphically and algebraically.

Graphically: We can draw the graphs representing 

the 2 equations (straight lines), see the sketch. The point where 

The two lines intersect is the solution to the set of equations.

Questions 01

Solve for 𝑥 and 𝑦 simultaneously:

a) 𝑥 + 2𝑦 = 5 and 𝑥 − 𝑦 =
1

2

b) 2𝑥 − 3𝑦 = 6 and 6𝑦 + 3𝑥 = 11

c) 3𝑥 − 𝑦 = 1 and 𝑥 + 2𝑦 = 5

d) −3𝑥 + 4𝑦 = 18 and  4𝑥 + 𝑦 = −5

e) 𝑦 = 2𝑥 + 3 and  𝑦 = −3𝑥 − 7

f) 3𝑥 − 2𝑦 = 0 and  3𝑥 − 4𝑦 = −1

g) 5𝑥 − 2𝑦 = 6 and  3𝑥 + 4𝑦 = 14

h)
𝑥+3

2
+

𝑦−2

4
=

11

4
and  

2𝑥−1

3
+

𝑦+3

2
= 4

i) 𝑦 = −4𝑥 + 12 and  𝑦 = 4𝑥2 − 8𝑥 − 3

j)
6

𝑥
−

1

𝑦
= 4 and 

9

𝑥
+ 1 =

−2

𝑦

SESSION 3 | Solving equations simultaneously

x – y = 4
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CLASS DISCUSSIONS

Solving Word Problems

To solve word problems: 

• READ the question three times.

• Let 𝑥 be one of the unknowns (usually 

what was asked) – if more than 1, make 

the smallest 𝑥

• Now write the other unknown in terms 

of 𝑥 (you can also make it 𝑦 and work 

with simultaneous equations)

• Set up equations from the information

• Solve for 𝑥 (and 𝑦)

• Check the validity of your answer(s)

Key words: 

Addition: sum, added to, increased by, 

more than, together, etc.

Subtraction: difference, subtracted, 

decreased by, less than, take away, etc.

Multiplication: multiplied by, times, twice, 

trice, double, product, etc.

Division: divided by, quotient, share 

among, etc.

Equals: is, give, was, equal, in total, 

becomes, etc.

Distance = speed × time 

Question 02

a) The sum of 2 consecutive numbers is 89. What are the numbers?

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------
b) A father and his son are 36 years old altogether. 7 years from now, 

the father will be 4 times the age of his son then. What are there ages 

now?

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

c) A farmer bought sheep and cattle for an amount of R53 800. The 

price of sheep was R250 a piece and the cattle were R730 each. If he 

bought 100 animals, how many of each did he buy?

---------------------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

d) A rectangle is 5 m longer than is wide. If the perimeter of the 

rectangle is 30 m, calculate its length and breadth..

e) Siya walked to the hall at 4 km/h and ran back home at 9 km/h. If it 

took him 4 hours and 20 minutes to get to the hall and back, how far 

was he from the hall?

SESSION 3 | Word Problems
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SESSION 5 |TRIGONOMETRY 

Term Explanation 

Trigonometry

Trigonometry is a field of mathematics that studies the relationship 

between angles and side lengths of a triangle. The word ‘trigonometry’ 

comes from the Greek word trigonon, meaning triangle and metron, 

meaning measure. Greek letters are often used to represent the size of 

angles

Right-angled triangle
This is a right angled triangle. One of the

angles is a 90° (right angle) angle.   

Pythagoras

In the given right angled triangle the angle 

between sides 𝑥 and 𝑦 is 90°.
Therefore 𝑥2 + 𝑦2 = 90°

Similar Triangles

These are triangles where the                                                       

corresponding angles of the two triangles                                                    

are all equal, therefore the 

side lengths are proportional.

Page 8 

This principal of similar triangles was used by Thales of Miletus to measure the height of the great 

Pyramid of Egypt.
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SESSION 5 | TRIGONOMETRY 

Term Explanation 

Hypotenuse
The hypotenuse is the longest 

side of a right-angled triangle.

Adjacent side

The adjacent side, is a side in a given right-angled triangle of a particular 

angle which is not 𝟗𝟎° and is one of the two sides forming the particular 

angle with the hypotenuse.

Opposite Side
The opposite side, is the opposite side of a particular angle. This is the 

3rd side after the adjacent and hypotenuse have been identified.

Sine 𝑠𝑖𝑛 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑠𝑖𝑑𝑒 𝑜𝑓 𝜃

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

Cosine 𝑐𝑜𝑠 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑠𝑖𝑑𝑒 𝑜𝑓 𝜃

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

Tangent 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑠𝑖𝑑𝑒 𝑜𝑓 𝜃

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑠𝑖𝑑𝑒 𝑜𝑓 𝜃

Reciprocal
The reciprocal of 2 is 

1

2
.  The reciprocal of  𝑥 , is 

1

𝑥
. The reciprocal 

3

4
is 

4

3
.

The product of a number and its reciprocal is 1.

Cosecant

Secant

Cotangent

𝑐𝑜𝑠𝑒𝑐 𝜃 =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

sec 𝜃 =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

cot 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

Page 9
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SESSION 5 | TRIGONOMETRY

Calculate the following using your 

calculator

Calculate the following using special 

triangles:

1. sin 60 =

cos 60 =

tan 60 =

sin 60 = =

cos 60 = =

tan 60 = = =

2. sin 30 =

cos 30 =

tan 30 =

sin 30 = =

cos 30 = =

tan 30 = =

Special Triangles: 𝟔𝟎°; 𝟑𝟎° 𝐚𝐧𝐝 𝟒𝟓°

Page 10 
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CLASS DISCUSSIONS

Special Triangles: 

𝟔𝟎°; 𝟑𝟎°; 𝟒𝟓°; 𝟗𝟎° 𝒂𝒏𝒅 𝟎°

Special Triangles

SESSION 5 | TRIGONOMETRY
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A

CB

Opposite to 

Adjacent to 



sin 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

cos 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

tan 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

𝑐𝑜𝑠𝑒𝑐 𝜃 =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

sec 𝜃 =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

cot 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

Calculate the following using 

your calculator

Calculate the following using 

special triangles:

3. sin 45 =

cos 45 =

tan 45 =

sin 45 = =

cos 45 = =

tan 45 = = =

4. tan 30° × cot 30° tan 30° × cot 30°

5. tan2 30° tan2 30°

Exercise:

Evaluate the following without the use of a calculator:

6. tan 30° × cot 30°

7. tan2 30°

8. 2 sin 60°

9. cos 0° − 2 tan 45°

10. cos 0 ° + cos2 45°

11. sin2 60° + cos2 60°

12. cos 30° tan 60°

13.
sin 30°

tan 30°

14. cos 30° tan 60° + cos𝑒𝑐2 45° sin2 60°

15.
tan 45° . sin 90°

cos 30°

16.
sin 60° tan 30°

sec 45°
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CLASS DISCUSSIONS

How to determine the angle if 

trigonometric ratio is given

Special Angles

SESSION 5 | TRIGONOMETRY
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A

CB

Opposite to 

Adjacent to 



sin 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

cos 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

tan 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

Calculate 𝜽 using a 
calculator:

Calculate 𝜽 without 
using a calculator:

1.
sin 𝜃 =

3

2
sin 𝜃 =

3

2

2.

cos 𝜃 =
1

2
cos 𝜃 =

1

2

3. tan 𝜃 = √3 tan𝜃 = √3

4. sin 𝜃 =
1

√2
sin 𝜃 =

1

√2

5. cos 𝜃 =
1

√2
cos 𝜃 =

1

√2

6. tan 𝜃 = 1 tan𝜃 = 1

7. sin 𝜃 = 0 sin 𝜃 = 0

8. sin 𝜃 = 1 sin 𝜃 = 1
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How to determine one of the unknown angles or side of a right-angled triangle.

Determine 𝜃, 𝛼, 𝛽, 𝜔, 𝑥, 𝑞 𝑎𝑛𝑑 𝑦 in each of the following sketches. 

1. 2. 3.

4. 5.  6.

7. 8. 9.

SESSION 5 | TRIGONOMETRY 
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CLASS DISCUSSIONS

TRIGONOMETRY: Rat ios

Question 01 Answer 01

Write down the trigonometric
ratios for sin 𝜃, cos 𝜃 and tan 𝜃 by 
using the given sketch.

----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------

Question 02 Answer 02

Use ∆𝐴𝐵𝐶 below to determine
the values of the following:

1) BC 
2) tan 𝛽
3) cos 𝛽
4) sin(90° − 𝛽)
5) cos2 𝛽

----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------

Question 03 Answer 03

A. Calculate the value of each of 

the following:

1) cos 35°

2) sin 68°

3) 5 cos 60°

4) sin(35° + 75°)

B. If 𝐴 = 23,8° and   𝐵 = 18,1°
Calculate:

1) sin(𝐴 + 𝐵)
2) tan 2𝐵
3) cos2(2𝐴 − 10°)

----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------

SESSION 5 | TRIGONOMETRY
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A

CB

Opposite to 

Adjacent to 



sin 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

cos 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

tan 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

𝑐𝑜𝑠𝑒𝑐 𝜃 =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃

sec 𝜃 =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

cot 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝜃

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑡𝑜 𝜃
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CLASS DISCUSSIONS

Calculator work

Question 04 Answer 04

Solve 𝑥 correct to one decimal 

place in each of the following 

where  0° ≤ 𝑥 ≤ 90°:

a) 5 cos 𝑥 = 3

b) 5 cos 2𝑥 = 3

c) 5 cos(𝑥 + 10°) = 3

d) 
5 cos 𝑥

2
= 3

----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------

Question 05 Answer 05

Calculate the length of ON.

`
Calculate the size of 𝜃.

----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------

---------------------------------------
---------------------------------------
---------------------------------------
---------------------------------------
---------------------------------------
---------------------------------------

SESSION 5 | TRIGONOMETRY

Page 15 

Solving Triangles
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SESSION 7 | TRIGONOMETRY SOLVING TRIANGLES IN TWO DIMENSIONS

Term Explanation 

Angle of elevation
Angle of depression

Page 16 

Question 01

The angle of depression from the top of a cliff is 55°. The boat is 70m from the foot of the cliff.

a) What is the angle of elevation from the boat to the top of the cliff?

b) Calculate the height of the cliff.

Answer 01 

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

Cliff
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CLASS DISCUSSIONS

Angle of  elevation and 
depression

Steps:
1. Read the question 

carefully.
2. Indicate all given 

information on the 
sketch.

3. Add implied 
information.

4. Determine information 
required to determine 
the unknown.

5. Identify the 
trigonometric ratio to 
use.

Question 01

The angle of depression is 57° from point A on the top of a building 

200m high to the base of a Hotel, B. Determine the distance  on the 

ground between the building and the hotel.

Question 02
RQ is a vertical pole. The foot of the pole, Q, is on the same 

horizontal plane as P and S. The pole is anchored with cables RS and 

RP. The angle of depression from the top of the pole to the point P is 

47°. PR is 21m and QS is 17m. 𝑃 ෠𝑅𝑄 = 𝜃.

a) Write down the size of 𝜃.

b) Calculate the length of RQ.

c) Hence, calculate the size of መ𝑆.

d) If P, Q and S lie in a straight line, 

how far apart are the anchors of 

the wire cables?

Question 03

An aeroplane at J is flying directly over a point D on the ground at a 

height of 5 kilometres. It is heading to land at point K. The angle of 

depression from J to K is 8°. S is a point along the route from D to K.

a) Write down the size of 𝐽 ෡𝐾𝐷.

b) Calculate the distance DK, correct to the nearest metre.

c) If the distance SK is 8 kilometres, calculate the distance DS.

d) Calculate the angle of elevation from the point S to J, correct to 

ONE decimal place.

SESSION 7 | TRIGONOMETRY SOLVING TRIANGLES IN TWO DIMENSIONS

Page 17 
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SESSION 9 | TRIGONOMETRY CARTESIAN PLANE (𝟎°; 𝟑𝟔0°)

Term Explanation 

Quadrants

When a Cartesian plane is drawn with an 

𝑥-axis and 𝑦-axis, then each 

of the four areas is a quadrant.

Page 18 

• The Cartesian plane is divided into 4 

quadrants.

• We measure angles in an anti-clockwise 

way, starting with 0° on the positive 

horizontal axis. 



MATHEMATICS2023 WORKBOOK  |  Grade 10   

SESSION 9: TRIGONOMETRY CARTESIAN PLANE (𝟎°; 𝟑𝟔0°)

Page 19



MATHEMATICS2023 WORKBOOK  |  Grade 10   

CLASS DISCUSSIONS

CAST-Diagram

SESSION 9 | TRIGONOMETRY CARTESIAN PLANE

Page 20

Question 01 Answer 01

1. In which quadrant is each of 

the following angles?

1) 39°
2) 132°
3) 346°
4) 101°
5) 271°
6) 89°

----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
---------------------------------

Question 02 Answer 02

Use the diagram to determine the 

value of:

(a) 𝑟

(b) sin θ

(c) tan2 θ

----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
----------------------------------
---------------------------------------
---------------------------------------
---------------------------------------
---------------------------------------

Question 03 Answer 03

Use the diagram to determine the 

value of:

(a) 𝑟

(b) 25sin2𝜃 − 5 cos 𝜃

---------------------------------------
---------------------------------------
---------------------------------------
---------------------------------------
---------------------------------------
---------------------------------------

x

y

r

P(5; 12)

O



x

y

r

𝑃(−3; −4)

O


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CLASS DISCUSSIONS

CAST-Diagram

SESSION 9 | TRIGONOMETRY CARTESIAN PLANE
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Question 04

If  5sin θ − 4 = 0 and   [90; 270], determine, without using a 

calculator, the value of  cos2 𝜃.

Answer 04

--------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------
Question 05

If 41 cos 𝜃 + 9 = 0 and  180° < 𝜃 < 360°, determine, without the 

use of a calculator the value of:    

9 tan𝜃 + 41 sin 𝜃

Answer 05

--------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

Steps:
1. Write in most simplified form:                   

trig ratio (angle) = number

2. Determine the quadrant 
3. Draw a sketch 
4. Calculate the missing side
5. Answer the questions

Question 06

Given that 4 cot 𝜃 + 3 = 0 and 0° < 𝜃 < 180°
Use a sketch to determine the value of:

a) cos 𝜃

b)
3 sin 𝜃 sec 𝜃

tan 𝜃

Answer 06
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WORSHEET

CAST-Diagram

Question 01

In the diagram is 𝑃(−5; 12) ‘n point in the Cartesian plane 

and 𝑅 ෡𝑂𝑃 = 𝜃

Determine the value of:

1) cos 𝜃

2) cos𝑒𝑐2 𝜃 + 1

Question 02

In the diagram below is P(𝑥; 𝑦) a point in the third 

quadrant.  𝑅 ෡𝑂𝑃 = 𝛽 and  17 cos 𝛽 + 15 = 0.

1) Write down the values of 𝑥 , 𝑦 and 𝑟 .

2) Without a calculator determine the value of :

a) sin 𝛽
b) cos2 30° . tan 𝛽

3) Determine the size of 𝑅 ෡𝑂𝑃 correct to TWO decimal

places.

SESSION 9 | TRIGONOMETRIE (CAST-Diagram)

Page 22 
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