Tutorial Lesson 4

Date: 1-6-2000

Notes and Exercises

Factorization

In expanding the expression a(x + y), we have a(x + y) = ax + ay.

The reverse process of expanding, that is to write ax + ay = a(x + y)

Is called factorization.

If a polynomial can be expressed as a product of polynomials, then each of these polynomials is called a factor of the given polynomials. 

e.g, a and (x + y) are factors of a(x + y)

Method of factorization

A. Factorization by taking out the common factors

e.g. 7x + 7y = 7(x + y)

B. Factorization by grouping like terms

e.g. 5x + 5y – ax – ay = 5(x + y) – a(x + y)






= (5 – a)(x + y)

C. Factorization by using some identities

Some useful identities for factorization are given as follows:

1. Perfect Squares:

(i) 
  (x + y)2 ≣ x2 + 2xy + y2

(ii) (x – y)2 ≣ x2 – 2xy + y2
2. Difference of two squares:


   x2 – y2 ≣ (x + y)(x – y)

3. Trigonometric relations:

sin2θ + cos2θ≣ 1
Note that in order to handle this part well, you should do as much questions as possible so as to get the mathematical sense on this area. There is no special skills. 
Ratio and Proportion

The ratio of two quantities x and y of the same kind denoted by x : y, is simply the quotient x/y.

If x : y = 4 : 5, we may let x/y = 4/5 = k where k≠0, so that x=4k,y=5k and z=6k.

Many problems involving ratios can be handled by expressing the variation in terms of k.

Type 1

Example 1

a) If a : b = 2 : 3 and b : c = 4 : 1, find a : b : c.

b) If a : b = 1/3 : 1/2 and b : c = 1 : 1/2, find a : b : c.
Solution

a) Because a : b = 2 : 3,    b : c = 4 : 1

   a : b     = 2 : 3

 
  b : c  =    4 : 1


   a : b : c  = 8 : 12 : 3

b) Similarly,

  a : b   = 1/3 : ½
      b : c =     1 : 1/2

 a : b : c  =  4 : 6 : 3

Ex. 1

If x : y = 3 : 7 and y : z = 4 : 3, find x : y : z

Type 2

Example 2

If x/y = 2/3, find a) 4x : 5y   b) x/(x + y)
Solution

Given that x/y = 2/3, let x/2 = y/3 = k where k is a constant

Therefore, x = 2k, y = 3k

a) 4x : 5y = 4(2k) : 5(3k)

         = 8k : 15k

         = 8 : 15

b) x/(x + y) = 2k/(2k + 3k)
= 2k/5k
= 2/5
Ex. 2

If x : y = 1 : 2,  find (x2 + 3y2 + x2) / ( 2x2 – y2 )

Type 3

Example 3

If x : y : z = 1 : 2 : 5 find

a) x + y/z   b) ( x2 + yz) : z2
Ex. 3

If x : y : z = 1 : 2 : 3, find (x2 + z2)/ ( y2 – z2)

Type 4

Example 4

If (2m + n) : (3m – n) = 2 : 1, find m:n
Ex. 4

Find the ratio of x : y : z if 

5x + y – 3z = 0

4x + 2y + z = 0
Type 5

Example 5

If a : b : c = 4 : 3 : 2 and 2a-b+c = 14, find the values of a, b and c.
Ex.5

If u : v : w = 6 : 8 : 3 and v- 3u/w = 6, find the values of u, v and w.

Application of ratio and proportion

Example 6

A triangle has a perimeter of 112cm and the lengths of its three sides are in the ratio 3 : 5 : 6. Find the length of the longest side.

Example 7

The ratio of the number of boys to the number of girls in a school of 960 students is 5 : 3.

a) Find the number of boys and the number of girls in the school.

b) If the number of boys is decreased by 40, what is the increase in number of girls to make the new ratio of boys to girls 4 : 3?

Ex. 6

The ratio of the number of boys to the number girls in a school of 1092 students is 4 : 3.

a) Find the number of boys and the number of girls in the school.

b) Is the number of girls increases by 12, what must be the increase in the number of boys to make the new ratio of boys to girls 3 : 2?

Coordinate Geometry

A. Points on a rectangular coordinate plane

In a rectangular coordinate plane, any point can be represented by ordered pair (x1,y1).

B. Distance between two points

The distance between two points A(x1, y1) and B(x2,y2) is given by

AB = ( x2 – x1 )2 + (y2 – y1)2
C. Slope of a straight line

a) Definition

The slopes (or gradient) of a line l passing through the points A(x1,y1) and B(x2,y2) is defined as 

 m = y2 – y1  = tanθ whereθis the angle of inclination of l 
     x2 – x1
Note: (I) If y2 – y1 = 0 (i.e. the line is horizontal), then the slope = 0.

     (II) If x2 – x1 = 0 (i.e. the line is vertical then the slope is undefined.

b) Slopes of parallel and perpendicular lines

L1 and L2 are two lines with slopes m1 and m2 respectively.

a) If L1 // L2, then m1 = m2
b) If L1 ⊥ L2, then m1․m2 = - 1

Approximation

Round Off and rounded Numbers

Numbers are sometimes rounded off to simplier numbers for ease of reference. When the number 1074 is rounded off to the nearest ten, it is written as 1070. when 1074 is rounded off to the nearest hundred, it is written as 1100. The numbers 1070 and 1100 are approximations of the number 1074 and they are called rounded numbers. 

1. Rounding off whole numbers

Below are examples of rounding off whole numbers:

31 465 = 31 470 to the nearest ten

31 465 = 31 500 to the nearest hundred

31 465 = 31 000 to the nearest thousand

1 948 = 1 950 to the nearest ten

1 948 = 1 900 to the nearest hundred

1 948 = 2 000 to the nearest thousand

2. Rounding off Decimal Numbers

Below are examples of rounding off decimal numbers:

38.603 = 38.60 correct to 3 decimal places (d.p.)

38.603 = 38.6 correct to 1 d.p.

38.603 = 39 correct to the nearest integer.

3. Significant Figures

Numbers are sometimes rounded off to a certain important digits (or significant figures). Below are some examples:

30 562 = 30 600 correct to 3 sig. fig.

34.2814 = 34.28 correct to 4 sig. fig.

0.003044 = 0.00304 correct to 3 sig. fig.

0.003044 = 0.0030 correct to 2 sig. fig.

2.371 x 10-8 = 2.4 x 10-8 correct to 3 sig. fig.

Note: A number may give the same result when it is rounded to different numbers of significant figures.

e.g. Rounding off to 4 sig. fig., 24 501 = 24 500

   Rounding off to 3 sig. fig., 24 501 = 24 500

Formulas

A. Formulas

A formula is a relation connecting two or more quantities. It is usually expresses in the form of an equation involving the use of letters.

a) Circumference of a circle

C = 2πr

b) Volume of cylinder

V = πr2h
c) Simple interest

I = P x R x T/ 100

           P: Principal

           R: rate

           T: no. of periods

B. Substitution

The value of any letter can be formed of the values of the other letters are known.

e.g. In the formula C = 2πr, if π= 22/7 and r =7, 

then

C = 2 x 22/7 x 7

  = 44

C. Change of subject of a formula

When one of the letter of a formula is expressed in terms of the other letters, this letter is called the subject of the formula. For instance, in the formula

A =πrl as

l = A/πr
then l becomes the subject if the formula. We say that the subject of the formula is changed from A to l.
APPENDIX
Calculator Program For Simultaneous Equations (2 Linears ONLY)
Format ax + by = c

       px + qy = r
Input a, b, c, p, q and r
Program Listing

	1
	ENT
	8
	ENT
	15
	Kin ÷6
	22
	Kout 2
	29
	HLT

	2
	Kin 4
	9
	Kin 2
	16
	Kout 6
	23
	─
	30
	Kin x 4

	3
	ENT
	10
	ENT
	17
	x
	24
	Kout 4
	31
	Kout 4

	4
	Kin ÷4
	11
	Kin 3
	18
	Kout 3
	25
	x
	32
	Kin – 6

	5
	Kin 1
	12
	ENT
	19
	=
	26
	Kout 3
	33
	Kout 6

	6
	ENT
	13
	─
	20
	÷
	27
	=
	34
	HLT

	7
	Kin 6
	14
	Kout 1
	21
	(
	28
	Kin 5
	35
	RTN


Example

Solve 3x + 2y = 1


 x – y = 2

Input

(1) 3 Run  (2) 2 Run  (3) 1 Run

(4) 1 Run  (5) –1 Run  (6) 2 Run
Display

1  (value of x) press Run

-1 (value of y) finished!

