Tutorial Lesson 3

Date: 24-5-2000

Notes and Exercises

Simultaneous Linear Equations in two unknowns

A. Revision of linear equations in one unknowns

In F.1, we have studied over the topics for one equation of one unknown. A linear equation in one variable x in the form ax + b = 0 The solution of ax + b = 0 is given by x = -b/a. 

Example 1

Solve 4(x – 1) – 2(x + 3) = 2

Solution:

4(x – 1) – 2(x + 3) = 2

4x – 4 – 2x + 6 = 2

2x – 10 = 2

2x = 12

x =6

Ex. 1

Solve 72 – 3[2(x-4)-2] = 4(x-2)
B. Simultaneous equation

The solution of two simultaneous equations in two variable x and y are those pairs of (x, y) satisfying the two equations.

The algebraic methods of solving simultaneous equations are as follows.

a) Substitution method

b) Elimination method

Example 2

Solve 2x + 3y = 4……….(1)

      x + 2y = 3……….(2)

Solution:

Method 1

From (2), x = 3 – 2y

Put (3) into (1).

2(3 – 2y) + 3y = 4

6 – 4y + 3y = 4

-y = -2

y = 2

Put y = 2 into (3)

x = 3 –2(2) = -1       Ans.: x = -1, y = 2

Method 2

2 x (2): 2x + 4 = 6 ……….(4)

(4) – (1)   y = 2

put y=2 into (2)

x + 2(2) = 3

x = -1

which has the same result as in method 1

Ex.2

Solve

x+2y=7

2x+3y=12
C. Solve simultaneous equations by graphical method

In coordinate geometry, the intersection point of two straight lines can be found by solving the corresponding simultaneous equations.

Example 3

Using the graphical method, solve

8x + 7y =1

6x – 5y = 0
Ex.3

Using the graphical method, solve

3x – y = 3

x + y = 9
D. Problems leading to simultaneous equations

In tackling word problems, always read the question carefully once, twice or even more times until you understand what the question ask. Then

a) Choose a letter to represent the unknown

b) Set up an equation according to the given conditions in the question.

c) Solve the equation CAREFULLY.

d) Answer the question.

Example 4 (problem leading to linear equation)

If one side of a square in increased by 5cm and its adjacent side is decreased by 3cm, then a rectangle if perimeter of 28cm is formed. Find the length of the side of the square.

Solution:

Let the side of the square be xcm.

Then length of rectangle = (x + 5 )cm

Width of rectangle = (x – 3)cm

Because perimeter = 2(x + 5) + 2(x – 3)

28 = 2x + 20 + 2x – 6

24 = 4x

x = 6

The side of the square is 6cm.

Example 5 (problem leading to simultaneous linear equations)

An equilateral triangle of sides (y+2)cm, (x + 2y)cm and (y-2x)cm. Find the values of x and y.

Solution

Since all the sides are equal in length, 

We can establish the relations as follows

y + 2 = y – 2x……….(1)

y + 2 = x + 2y……….(2)

From (1), we have 2 = -2x

               x = -1

Put x = -1 into (2)

y + 2 = (-1) + 2y

   y = -3

Therefore, x = -1 and y =3.

Ex.4 

The sum of two numbers is 30 and the difference is 12. Find the difference of the square of the numbers.

E. Equations and identities

Equation is an expression containing an equality sign “=“. It is true for some values of the unknown(s).

If an equation is true for all values of the unknown(s), it is called an identity. The symbol “≣” is used to represent identity.

e.g. (x+a)2 ≣ x2 + 2ax + a2
At this level,

You are required to memorize the following identities:

1. 
(x + y)2 ≣ x2 + 2xy + y2

2. 
(x – y)2 ≣ x2 – 2xy + y2
3. 
x2 – y2 ≣ (x + y)(x – y)

4. 
sin2θ + cos2θ≣ 1

Note that these identities are useful for factorization so that you should familiarize them.
Example 5

If A(x2 – x) + b(x2 + x) = 4x2 + 8x is an identity. Find A and B.

Solution

Since A(x2 – x) + b(x2 + x) = 4x2 + 8x

     Ax2 – Ax + Bx2 + Bx = 4x2 + 8x

     (A + B)x2 + (B – A)x = 4x2 + 8x

Equating coefficients:

For x2 term, A = B = 4……….(1)

For x term, B – A = 8……….(2)

(1) + (2): 2B = 12

         B = 6

From (2), 6 – A = 8

           A = -2

Therefore, A = -2 and B = 6
Alternative method

Since A(x2 – x) + B(x2 + x) = 4x2 + 8x is an identity, it holds for all values of x.

Put x = 1 into the identity.

A(12 – 1) + B(12 + 1) = 4(1)2 + 8(1)

               2B = 12

                B = 6

Put x = -1 into the identity.

At ((-1)2 – (-1) + B(-1)2 + (-1))

 = 4(-1)2 + 8(-1)

2A = -4

 A = -2

∴A = -2 and B = -6

Note: you may try any other values of x. Here we try x = 1, -1 for the case of calculation. GENERALLY, we use 0, 1 and –1 for calculation as it’s easier to simplified.

Ex.5

If A(x‑2 + 2x) – B(3x –2) = 4x2 + 17x – 6 is an identity in x, find the values of A and B.

Trigonometric relations

1. Definition

sinθ= y/r
cosθ= x/r

tanθ= y/x

where r = √x2+y2
2. Trigonometric ratios of special angles

Trigonometric ratios of 30∘45∘60∘
	
	30∘
	45∘
	60∘

	Sin
	1/2
	√2/2
	√3/2

	Cos
	√3/2
	√2/2
	½

	Tan
	1/√3
	1
	√3

	


Example 6

Find sin30o​ + cos 60o
Solution

½ + ½
= 1

