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TVET CERTIFICATE III  

 

                                          BASIC ALGEBRA AND TRIGONOMETRY 

GENAM301                Apply Basic Algebra and Trigonometry  

 

Credits: 10                                       

Sector: All                                                                                      

Sub-sector: All                                                    Learning hours: 100 

 

Module Note Issue date: July, 2020 

  

 

 

 Purpose statement 

 This General module gives essential knowledge in Apply Basic Algebra and Trigonometry required to         

learners in order to perform very well in their engineering career. 
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Elements of competence and performance criteria Page No. 

Learning Unit Performance Criteria 

Learning Unit 1 –  Solve 

algebraically or graphically linear 

and quadratic equations or 

inequalities 

1.1 Correct solving algebraically or graphically a 

linear equation and inequality in accordance 

with the required steps  

 

 

3 

 

1.2 Perfect discussion on parametric equations 

in one unknown based on established 

condition.  

 

 

1.3 Proper solving algebraically or graphically 

two simultaneous linear equations in 

accordance with the required steps  

 

 

1.4 Effective solving algebraically or graphically 

a quadratic equation in accordance with the 

required steps 

 

1.5 Proper solving algebraically or graphically a 

quadratic inequality in accordance with the 

required steps   

 

Learning Unit2- Apply 2.1 Appropriate description of angles based 

on rotating an initial side, about a fixed point 

 



Page 3 of 49 
 

fundamentals of trigonometry 

 

to terminal considered position. 

2.2. Appropriate determination of 

trigonometric ratios based on isosceles 

right-angled triangle and equilateral 

triangle. 

 

2.3.  Appropriate description of 

trigonometric identities based on 

comparison of trigonometric ratios of two 

defined angles. 

 

2.4. Perfect solving of trigonometric 

equations based on trigonometric ratios. 

 

2.5. Appropriate solving of a given triangle 

based on Pythagorean Theorem and 

trigonometric ratios 

 

 

Learning Unit3 -   Apply 

fundamentals of complex numbers 

 

3.1. Adequate description of complex 

numbers based on calculation process. 

 

 

3.2. Proper application of operations on 

complex numbers based on calculations theory. 

 

3.3  Perfect calculation of complex numbers in 

polar form based on modulus and 

argument of given complex numbers. 
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Learning Unit 1 – Solve algebraically or graphically linear and quadratic equations 

or inequalities  

 

LO 1.1 – Correct solving algebraically or graphically a linear equation and inequality in 

accordance with the required steps  

 Solve linear equation 

Definition:  

 

 

How to solve a linear equation? 

 

The linear equation can be solved algebraically or graphically.  

 Algebraic method 

Example 

Solve the equation 974 x  

Solution 

(i) Isolate x to one side of the equation 

4

4

16

4

4

)(

164

79774









x

x

Divideii

x

x

both side by 4 

The root of the equation is 4 

This method used is known as algebraic method 
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 Graphical method 

974 x  

 

 Solving a linear inequality 

 Algebraic method 

They are solved as linear equations except that: 

(a) When we multiply an inequality by a negative real number the sign will be reversed 

(b) When we interchange the right side and the left side, the sign will be reversed. 

Example 
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 Graphical method         

 

Solved example 

Solve the following inequality  

 

Solution 

 

Exercises 

 

 

LO1.2 Discuss on parametric equations 

 Definitions: 

 Parameter 

 Parametric equation 

In case certain coefficients of equations contain one or several letter variables, 

the equation is called parametric and the letters are called real parameters. In 

this case, we solve and discuss the equation (for parameters only). 

 Solving steps 
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Notes 

In the example above we can see that after finding the value of x, it follows a discussion so that we can 

validate the solution 

 

Parametric equations in one unknown 

If at least one of the coefficients a, b and c depend on the real parameter which 

is not determined, the root of the parametric quadratic equation depends on the 

values attributed to that parameter 

Example 
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Exercises 

 

 

 

 

LO1.3: Solve algebraically or graphically two simultaneous linear equations 

 Solving algebraically two simultaneous linear equations 

What are simultaneous linear equations? How do we solve them? 
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We can solve such systems of linear equations by using one of the following 

methods: 

1. substitution method 

2. Elimination method 

3. Comparison method 

4. Cramer’s rule 

1. Substitution method 

This method is used when one of the variables is given in terms of the other. 

Example 

 

2. Elimination method 

Elimination method is used to solve simultaneous equations where neither variable 

is given as the subject of another. 
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3. Comparison method 

Let’s consider the following simultaneous equations 

     3x – 2y = 2 

7x + 3y = 43  

Steps to solve the system of linear equations by using the comparison method to find the 
value of x and y. 

3x – 2y = 2 ---------- (i)  

7x + 3y = 43 --------- (ii)  
 
Now for solving the above simultaneous linear equations by using the method of 
comparison follow the instructions and the method of solution.  

Step I: From equation 3x – 2y = 2 --------- (i), express x in terms of y. 

Likewise, from equation 7x + 3y = 43 -------- (ii), express x in terms of y.  
 
From equation (i) 3x – 2y = 2 we get;  

3x – 2y + 2y = 2 + 2y (adding both sides by 2y)  

or, 3x = 2 + 2y 

or, 3x/3 = (2 + 2y)/3 (dividing both sides by 3)  

or, x = (2 + 2y)/3 

Therefore, x = (2y + 2)/3 ---------- (iii)  

From equation (ii) 7x + 3y = 43 we get;  

7x + 3y – 3y = 43 – 3y (subtracting both sides by 3y)  

or, 7x = 43 – 3y 

or, 7x/7 = (43 – 3y)/7 (dividing both sides by 7)  

or, x = (43 – 3y)/7 

Therefore, x = (–3y + 43)/7 ---------- (iv)  

Step II: Equate the values of x in equation (iii) and equation (iv) forming the equation in y 

 
From equation (iii) and (iv), we get; 

(2y + 2)/3 = (–3y + 43)/7 ---------- (v) 
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Step III: Solve the linear equation (v) in y 
 
(2y + 2)/3 = (–3y + 43)/7 ---------- (v) Simplifying we get; 

or, 7(2y + 2) = 3(–3y + 43) 

or, 14y + 14 = –9y + 129 

or, 14y + 14 – 14 = –9y + 129 – 14 

or, 14y = -9y + 115 

or, 14y + 9y = –9y + 9y + 115 

or, 23y = 115 

or, 23y/23 = 115/23 

Therefore, y = 5 

Step IV: Putting the value of y in equation (iii) or equation (iv), find the value of x 
 
Putting the value of y = 5 in equation (iii) we get; 

x = (2 × 5 + 2)/3 

or, x = (10 + 2)/3 

or, x = 12/3 

Therefore, x = 4 

 
Step V: Required solution of the two equations 

Therefore, x = 4 and y = 5 
 
Therefore, we have compared the values of x obtained from equation (i) and (ii) and formed an 
equation in y, so this method of solving simultaneous equations is known as the comparison 
method. Similarly, comparing the two values of y, we can form an equation in x. 

04. Cramer’s method 
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 Solving graphically two simultaneous linear equations 
Let’s consider the following example: 
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Example2 
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LO1.4: Solve algebraically or graphically a quadratic equation . 

What is a quadratic equation? 

 

 Different method of solving algebraically a quadratic equation 

 Factorizing method 
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Example 

 

 Square root property 

This property states: if A and B are algebraic expressions such that BA 2 , then BA  . This method 

is used if the form of the equation is: kbaxorkx  22 )(  where k represents a constant 

Steps to solve quadratic equations by the square root property: 

1. Transform the equation so that a perfect square is on one side and a constant is on the other side of the 

equation. 

2. Use the square root property to find the square root of each side. REMEMBER that finding the square 

root of a constant yields positive and negative values. 

3. Solve each resulting equation. (If you are finding the square root of a negative number, there is no real 

solution and imaginary numbers are necessary.) 

Example 

Solve the quadratic equation 49)1( 2 x  

 

 Completing the square method 
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Let’s consider the equation  0822  xx  

 

 

 Quadratic formula 

Example 

Use the quadratic formula to solve the equation 0822  xx  
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Exercises 

 

 

 

 



Page 18 of 49 
 

 

 

 Graphical resolution of a quadratic equation 

 Construction of a parabola 
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When graphing, we want to include certain special points in the graph.  

The y intercept is the point where the graph intersects the y-axis. The x intercept is the point where 

the graph intercects the x-axis. The vertex is the point that defines the minimum or maximum of the 

graph. Lastly , the line of symmetry (also called the axis of symmetry ) is the vertical line through the 

vertex about which the parabola is symmetric. 



Page 20 of 49 
 

 

 Determination of solution 

In using this method, we draw a graph of a quadratic function by creating a table of values. The solutions 

or roots are obtained by reading-off the x-coordinates of the point of intersection of the curve and the 

horizontal axis (when the equation = 0) Recall that the quadratic can have a maximum of two roots – this 

occurs when the graph cuts the x-axis at two distinct points.  

If the x-axis is a tangent to the curve, then the two roots are equal to each other and so there is just one 

solution. If the curve does not cut or touch the x-axis, there are no solutions. These cases are illustrated 

below. 

 



Page 21 of 49 
 

 

 

 

 

  



Page 22 of 49 
 

LO 1.5: Solve algebraically or graphically a quadratic inequality   

 Solving algebraically a quadratic inequality 

 Factorization of the given inequality  

 Determination of roots  

 Study of sign 

 Determination of interval of solutions 

Form of a quadratic inequality: 

   

Example1 

 

 Graphical resolution of quadratic inequality 

 Plotting a parabola  

 Shading the region satisfying the given inequality 

 Determination of interval of solutions 

Example 

Solve graphically the following quadratic inequality 

0342  xx  

Solution 
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  Exercises 

Solve the following quadratic inequalities 
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Learning Unit2- Apply fundamentals of trigonometry 

LO2.1. Describe angle 

 Angle definition 

Basic Definitions 

Angle: A measure of the space between rays with a common endpoint. An angle is typically measured by 

the amount of rotation required to get from its initial side to its terminal side. 

Initial Side: The side of an angle from which its rotational measure begins. 

Terminal Side: The side of an angle at which its rotational measure ends. 

Vertex: The vertex of an angle is the common endpoint of the two rays that define the angle. 

              

 

 Rotation 

To rotate an angle means to rotate its terminal side around the origin when the angle is in standard 

position. 
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 Recall 

 

 

 Angles measurement 

 Radians 

 Degrees 

So far we have been using degrees as our unit of measurement for angles. However, there is another way 

of measuring angles that is often more convenient, the radian. 

What is a radian? 

One radian is the measure of the angle made from wrapping the radius of a circle along the circle’s 

exterior. 

           

 Units conversion 
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 Pythagorean theorem  
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LO2.2:Determine the trigonometric ratios 

 Definition of trigonometric ratios 
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Example 

 

 Calculation of trigonometric ratios of special angles, 030 , 045 ,600, … 
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LO 2.3: Apply trigonometric identities 

 Relationship between trigonometric ratios of some angles 

 Complementary angles 

    

 Supplementary angles 

 

 Trigonometric ratios of Sum or difference of two angles: Sine, cosine, tangent 

 

 Trigonometric ratios of double angle: sine, cosine, tangent 
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LO2.4: Solve trigonometric equations 

 Solutions of equations reducible to the form  

 














'2

2
sinsin

kb

kb
aba

 














'2

2
coscos

kb

kb
aba  

Example1 

Solve the following trigonometric equation 

 

Solution 

We know that 

 

4
sin)

3
sin(


x   

 


kx 2
43
  or 





'2

43
kx   

  


kx 2
12

  or 


'2
12

5
kx   

S 







 


kx 2

12 







 


'2

12

5
kx  
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Some important equations and their solutions 

 

Example of trigonometric equations with solutions 

Example 1 

 

Example 2 
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Example 3 

 

 Solutions of equation of the form asinx+bcosx=c 
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Example 

Solve the following equation 0cos32sin  xx  

 

 

LO 2.5: Solve triangle 

 Methods of solving triangle 

 Sine Law 

Used when we have a non-right angle triangle (Oblique triangle) where we are given at least one “set” of 

information-an angle and its opposite side 
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a b c

SinA SinB SinC
    OR   

SinA SinB SinC

a b c
   

 

 Cosine Law 

We use the cosine law if we are given two sides and a contained angle OR if you are given all three 

sides and asked to find one or all of the angles 

 

 

 

Cosine Law: 

To find the length of a side: OR to   find the measure of an angle: 

   2 2 2 2a b c bcCos   A       
2 2 2

cos
2

b c a
A

bc
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LU3 Apply fundamentals of complex numbers 

LO 3.1 Conceptualize  complex numbers 

 Description of complex number 

 Definition and properties of '' i  

 Real part 

 Imaginary part  

 

 Set of complex number  

 

 

 Geometric representation of a complex number 

 Argand diagram   

 



Page 37 of 49 
 

 

 

LO 3.2 Operate on complex numbers  

 Calculations in  , ,   
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Examples 

Add and subtract the numbers 3 + 4i and 2 – 7i. 
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 Modulus of a complex number 
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Example 

 

 Square roots of a complex number 

Example: Find the square roots of the complex number i2021  
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Example 2 

 

 Solving equations in complex number 

 Quadratic equations   
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Example1 

 

Example2 
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LO 3.3 Perform calculations of complex numbers in  polar form 

 Definitions 

 Argument of a complex number 

 

 Polar form of a complex number 
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Finally, the polar form of the complex number is  )sin(cos  irZ   

Examples 

01. Write iZ 22 in polar form. 

      Solution 

 

Using the formula for polar form we get  )
4

sin
4

(cos2222


iiZ   

 Calculations 

 Polar form of product and quotient of two complex numbers 

 

 

Example1 

 

Solution 
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Example2 

 

Solution 

 

 Power of complex number in polar form and De Moivre’s theorem 

 

Example 1 

 

Solution 
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Example 2 
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 Changing a complex number from polar form to algebraic form and vice versa 
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Polar to rectangular 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 49 of 49 
 

References 

1. Dexter, J.B(2002). Engineering Mathematics: 5th Edition 

2. John, B. (2006). Higher Engineering Mathematics:5th Copyright _c 2006. 

3. A. J. Sadler, D. W. S. Thorning (1987). Understanding Pure Mathematics, Oxford University Press.  

4. David Rayner (2000). Higher GCSE Mathematics, Oxford University Press.  

5. DPES- RWANDA (1990). Complexes 5th, Livre de l’élève. IMPRISCO-Kigali. 

6. Ngezahayo, E. P. (2017). Advanced Mathematics for Rwanda Secondary Schools. Learners’ Book Senior Six. Kigali: 

Fountain. 

7. Ngezahayo, E. P. (2017). Advanced Mathematics for Rwanda Secondary Schools. Learners’ Book Senior Five. Kigali: 

Fountain. 

8. Ngezahayo, E. P. (2016). Advanced Mathematics for Rwanda Secondary Schools. Learners’ Book Senior Four. Kigali: 

Fountain. 

9. Peter Smythe (2005). Mathematics HL & SL with HL options, Revised Edition, Mathematics Publishing Pty. Limited.  

10. Shampiona, A. (2005). Mathématiques 6. Kigali: Rwanda Education Board 

 

 

 

 


