Mathematics For A/C, Plumbing And Electrical M-1 
Level 1


______________________________________

MODULE ONE

______________________________________

NUMBERS AND ARITHMETIC OPERATIONS
Module Objective

This module focuses on the four basic arithmetic operations. The application of these four arithmetic operations for the A/C, Plumbing and Electrical skill area is critical for mastery of subsequent modules. The module also includes number concepts such as factors and multiples that are geared to help trainees reinforce knowledge and skills in the four basic operations.  Also the trainees should be able to interpret the operation involved and use appropriate procedure to find the correct solution.

Knowledge Requirement

1. Demonstrate knowledge of the different types of numbers.

2. Demonstrate an understanding of the different types of arithmetic operations.

3. Perform the four basic arithmetic operations (+, ×, ─, ÷) with 1 – 8 digit numbers.

Performance Requirement

1. Number and arithmetic operations 
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Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional “pencil and paper” tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisites

Trainees must have a basic background in mathematics, reading and comprehension skills.

Module Time

6 Hours

Workplace Safety and Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION 
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Number Theory

Relations between Number Systems

Recognize definitions and terms associated with numbers and Arithmetic Operations.

N 
the set of natural numbers. Counting numbers or natural numbers are the 
numbers 1,2,3,4….

W 
the set of whole numbers. Whole numbers includes natural numbers and also 
zero. Note that 0 is not a natural number.

Z 
the set of integers. Integers are whole numbers but they include negative 
numbers. Some examples are -27, -3, 0, 5, 42.

Associative Law
(i)   
4 + 5 + 8 = (4 + 5) + 8 = 4 + (5 + 8) = 17

(ii)  
7 × 2 × 5 = (7 × 2) × 5 = 7 × (2 × 5) = 70

We see that, for addition and multiplication, the way in which the numbers are added or multiplied in groups of two does not affect their sum or product. This is called the associative law and it does not apply to subtraction or division.

Distributive Law

Notice the following:

(i)     5 × (2 + 4) = 5 × 6 = 30

        5 × 2 + 5 × 4 = 10 + 20 = 30

We see that we get the same answer in both cases. Therefore


 5 × (2 + 4) = 5 × 2 + 5 × 4

(ii)    7 × (8 – 3) = 7 × 5 = 35

        7 × 8 – 7 × 3 = 56 – 21 = 35 
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Again we see that we get the same answer in both cases. Therefore


7 × (8 – 3) = 7 × 8 – 7 × 3

The method of multiplying each of the numbers inside the bracket by the number outside the bracket is called the distributive law.

Factors and Multiples
63 is exactly divisible by 7. It is also exactly divisible by 9. That is

63 ÷ 7 = 9    and    63 ÷ 9 = 7

63 is a multiple of 7. It is also a multiple of 9. 

9 is a factor of 63 and 7 is also a factor of 63. 

63 has other factors, namely 1, 3, 21 and 63 as well as 7 and 9.
Example 1

Write down the factors of 30.

The factors of 30 are 1, 2, 3, 5, 6, 10, 15 and 30 because each of these numbers will divide exactly into 30.

Example 2

Write down the multiples of 7 between 10 and 50.

The multiples are 14, 21, 28, 35, 42 and 49 because 7 divide exactly into each of these numbers.

Prime Numbers

If a number has only two factors, itself and 1, it is called a prime number.
It is useful to learn all the prime numbers up to 100. They are

2, 3, 5, 7, 11,13,17,19, 23, 29, 31, 37, 41, 43, 47, 53, 61, 67, 71, 73, 79, 83, 89, 97

Notice that with the exception of 2, all the prime numbers are odd numbers. Also note that 1 is a factor of all other whole numbers it is not a prime number.
A factor which is a prime number is called a prime factor. In the statement 

7 × 9 = 63, 7 is a prime factor but 9 is not. 
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It is useful to reduce a prime number to its prime factors. 63 = 3 × 3 × 7
This can be written as 63 = 32 × 7. The figure is called the index and we say that 63 is the second power of 3 multiplied by 7.

When writing a number greater than 1 as a product of its prime factors we begin with the smallest of the prime factors. 

Example 3

Find the prime factors of 420. 

	2
	420

	2
	210

	3
	105

	5
	35

	7
	7

	1
	1



420 = 2 × 2 × 3 × 5 × 7 


       = 22 × 3 × 5 × 7

Lowest Common Multiple (LCM)

The multiples of 3 are 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, etc.

The multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, etc.

We can see that 12, 24 and 36 are multiples of both 3 and 4. The lowest common multiple of 3 and 4 is12.

The LCM of a set of numbers may be found by expressing each of the numbers in the set as a product of their prime factors.
Example 4
Find the LCM of 100 and 280.

100 = 2 × 2 × 5 × 5 = 22 × 52

280 = 2 × 2 × 2 × 5 × 7 = 23 × 5 × 7

The LCM is the product of the highest powers of each of the prime factors. Thus
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The LCM of 100 and 280 = 23 × 52 × 7 = 8 × 25 × 7 = 1400.

Note that 1400 is the smallest number into which both 100 and 280 will divide exactly.

Highest Common Factor (HCF)

The factors of 30 are 1, 2, 3, 5, 6, 10, 15 and 30.

The factors of 40 are 1, 2, 4, 5, 8, 10, 20 and 40.

We can see that 1, 2, 5 and 10 are factors of both 30 and 40. The highest of these common factors is 10 and we say that the HCF of 30 and 40 is 10. Note that 10 is the highest number which will divide into both 30 and 40 exactly.

The HCF of a set of numbers can be found by expressing each of the numbers in the set as a product of their prime factors and then multi​plying together all the common prime factors.

Example 5
Find the HCF of 42, 98 and 112. 

       
42 = 2 × 3 × 7

98 = 2 × 7 × 7 = 2 × 72
       
112 = 2 × 2 × 2 ×2 × 7 = 24 × 7 

Since only 2 and 7 are factors of all three num​bers:

The HCF = 2 × 7 = 14.

That is, 14 is the highest number which will divide into 42 and 98 and 112 exactly.

ASSIGNMENT 
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Task 1

Calculator Drills
 1. Add the following whole numbers:

     
(a) 365; 2240; 981; 63360; 35868.

     
(b) 87; 4376; 21964; 30702; 4731.

 2. Subtract the following numbers:

     
(a) 3207 - 2963

     
(b) 35,602 – 23,921

3. Multiply the following numbers.

     
(a) 107 by 29

     
(b) 187893 by 407

4. Divide the following numbers.

     
(a) 15639 by 39

     
(b) 11736 by 18
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Task 2
1. 
Add the following.                        
2.   Subtract the following.


yd      ft      in                       
hr        min       sec


 3       2       7                       
3          15          4



10      1      11                
2          37         16
    
 8       0       3


 7       2       1

3. 
If John earns $15 per day, how much will he earn in 5 days?

4. 
Susan earns $90 in 6 days. How much dies she earn per day?

Task 3  

1. Add the following lengths of pipes: 3ft, 4ft 5in and 2 ft 6in.

2. A piece of pipe 8ft 6in is cut from a 20 ft length. What length of pipe 
is left over?

3. A job requires 12 pieces of pipe each 3 ft long. What total length of       
pipe is needed?

4. How many pieces of pipe each 2 ft long can be cut from a 21 ft 
length of pipe?
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Task 4
Calculate the amount of materials on hand at the end of the month.

(Table for Air Condition an d Refrigeration and Electrical Installation trainees)

	NUMBER OF ITEMS ON HAND
	DESCRIPTION (MATERIALS)
	AMOUNT ORDERED AND RECEIVED
	AMOUNT MOVED DURING MONTH
	AMOUNT ON HAND AT END OF MONTH

	75
	25 mm wire
	--
	12
	

	103
	20 mm wire
	100
	50
	

	24
	PVC conduit
	350
	15
	

	85
	Flex conduit
	200
	100
	

	50
	Industrial conduit
	250
	78
	

	68
	Outlet
	125
	39
	

	35
	Switches
	100
	42
	

	149
	Fluorescent
	-
	12
	

	80
	Earth rod
	200
	60
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(Table for Plumbing trainees)

	NUMBER OF ITEMS ON HAND
	DESCRIPTION (PVC PIPES)
	AMOUNT ORDERED AND RECEIVED
	AMOUNT MOVED DURING MONTH
	AMOUNT ON HAND AT END OF MONTH

	75
	¼” X 20’
	-
	12
	

	103
	3/8” X 20’
	100
	50
	

	24
	½” X 20’
	350
	15
	

	85
	5/8” X 20’
	200
	100
	

	50
	¾” X 20’
	250
	78
	

	68
	1” X 20’
	125
	39
	

	35
	1 ½” X 20’
	100
	42
	

	149
	2” X 20’
	-
	12
	

	80
	4” X 20’
	200
	60
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media 

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST    
NUMBERS AND ARITHMETIC OPERATIONS
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Performance Rating

 5
   4
    3
    2
   1

	1.   Addition
	
	
	
	
	

	2.   Subtraction
	
	
	
	
	

	3.   Multiplication
	
	
	
	
	

	4.   Division
	
	
	
	
	

	5.   Application of Four Basic Operations in the 

      Context of the Trade
	
	
	
	
	

	6.   Finding LCM and HCF 
	
	
	
	
	


RATING SCALE

5.    
Can perform the task with initiative and adaptability to problem situations.

4.    
Can perform the task satisfactorily without assistance and/or supervision.

3.    
Can perform the task but requires periodic assistance and/or supervision.


2. 
Can perform some parts of the task satisfactorily requires considerable assistance.

1.    
Cannot perform the task satisfactorily, but has some knowledge of the task.

REFERENCES

Layne, C.E. and Greer, A. CXC Basic Mathematics.  A Revision Course.  

2nd Edition, 1991

Layne, C.E. and Greer, A. Certificate Mathematics.  
A Revision Course for the Caribbean, 1988

LaFevor, C.S. and Hendrix, T.G. Mathematics For Auto Mechanics, 1978

MOORE, GEORGE.  PRACTICAL PROBLEMS in MATHEMATICS for AUTOMOTIVE THECNICIANS, 1992

Millar, J. and Walker, A. A NEW COURSE IN ARITHMETIC 

Decimal Edition, 1971

Kramer, Arthur D. Mathematics for Electricity & Electronics
2nd Edition, 2002
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MODULE TWO
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CALCULATIONS WITH FRACTION AND DECIMALS

Module Objective

This module deals with calculations of both fractional quantities and simple decimal quantities applicable to job–related tasks. Given general rules governing operations with fractions as well as decimals, trainees should be able to apply knowledge of fractions equivalence, rules and appropriate procedures to calculate correct solutions as required.

Knowledge Requirement

1. Convert fractions to decimals and vice versa.

2. Determine and distinguish relative sizes of fractions (rational numbers) by various representations and show equivalencies.

3. Demonstrate an understanding of the use of fractional quantities to job related tasks.

Performance Requirement

1. Calculations with fractions and decimals 
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Attitudinal Requirement 

1. Trainees are expected to have a responsible attitude towards their workplace.

2. Show conscientious work habits including punctuality and ethical behaviour.

3. Observe good housekeeping.

4. Demonstrate good public relations about the program, the CET and its staff, as well as concern for the well being of fellow students and co-workers.

5. Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.
Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional “pencil and paper” tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisite

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time

15 Hours

Workplace Safety and Requirement

Workplace must be well ventilated, well lighted and clean.
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Recognize term and definitions associated with fractions and decimals.

A FRACTION is part of a whole, e.g. ¾. When we multiply two whole numbers the result is a whole number.

If, however, we divide two whole numbers, the result is not always a whole number. For example 


12 ÷ 3 = 4
and 15 ÷ 5 = 3

but
3 ÷ 4 = 3/4
and 5 ÷ 3 = 5/3 

Numbers are represented by numerals like 3/4 and 5/3 have a special name.  Such numbers are called fractional numbers and the numerals used to represent them are called fractions.

A fraction may have many different meanings.  Consider the fraction 4/5:

(a)
One meaning is that the whole has been divided into 5 equal
parts and that we 
have taken 4 of these equal parts.

(b)
A second meaning is that 


4/5 = 4÷ 5.

The top number in the fraction is called the numerator and the bottom number is called the denominator.

In the fraction 15/17, 15 is the numerator and 17 is the denominator.

Types of Fractions

Fractional numbers in which the numerator is less than the denominator are called proper fractions. A fractional number whose numerator is greater than the denominator is called an improper fraction.  Thus


1/2, 7/8 and 125/1000 are all 
proper fractions


3/2, 19/8 and 1327/1000 are all 
improper fractions

CALCULATIONS WITH FRACTION AND DECIMALS
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The improper fraction 3/2 may be written as 
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A number like 1 ½ is called a mixed number because it can be thought of as consisting of a whole number and a fraction.

Comparing the Values of Fractions

When the values of two or more fractions are to be compared, we express them as fractions with the same denominator.  This common denominator should be the LCM of the denominators to be compared.  It is called the lowest common denominator of these fractions.

Example 1

Arrange the fractions 11/16, 7/10, 9/14 and 3/4 in order of size beginning with the smallest (i.e. arrange the fractions in ascending order).

The LCM of the denominators 16, 10, 14, and 4 is 560 (i.e. the lowest common denominator is 560).  We now express each fraction with a denominator of 560.
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When all the fractions are expressed with the same denominator, all we have to do is compare their numerators.  Therefore the order is
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360, 385, 392 and 420 or  9, 11,  7, and 3

560  560  560        560     14 16  10        4

Sequence of Operation for Fractions
The sequence of operation when dealing with fractions is the same as with whole numbers.  First work out brackets, then multiply and/ or divide before adding and/or subtracting.

Example 2
Simplify 2/5 x (2/3 – 1/4) + 1/2.
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    = 21 x  51 + 1


       51    126   2



     



     = 1 + 1 = 1 + 3 = 42 = 2


        6    2        6      6 3    3

The Decimal System Place Value:

When we write the number 666 we mean 600 + 60 + 6. Reading from left to right each figure 6 is taken ten times the value of the next 6.  We now have to decide how to deal with fractional quantities, that is quantities whose values are less than 1.  If we regard 666.666 as meaning 600 + 60 + 6 + 6/10 + 6/100 + 6/1000, then the dot, called the decimal point separates the whole numbers from the fractional parts.

Notice that with fractional parts, .666, each figure 6 has ten times the value of the following 6. Thus 6/10 has ten times the value of 6/100 and this has ten times the value of 6/1000.

Thus the number 9.65 represents 9 units  + 6 tenths + 5 hundredths. The number 83.274 represents 8 tens + 3 units +2 tenths + 7 hundredths + 4 thousandths.

CALCULATIONS WITH FRACTION AND DECIMALS
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We can write three-tenths as 3/10 or as .3.  However, when there are no whole numbers it is usual to put a zero in front of the decimal point so that .3 would be written 0.3.

Forty-seven hundredths may be written as 47/100 or as 4/10 + 7/100 or as 0.47.

A table like the one shown below may be used to illustrate place value.

	Hundreds
	Tens
	Units
	
	Tenths
	Hundredths
	Thousandths
	Number in decimal form

	
	
	9
	.
	6
	5
	
	9.65

	
	8
	3
	.
	2
	7
	4
	83.274

	
	
	0
	.
	3
	
	
	0.3

	
	
	0
	.
	4
	7
	
	0.47

	9
	7
	6
	.
	0
	5
	3
	976.053


From the table we see that the first place after the decimal point represents tenths; the second place represents hundredths; the third place represents thousandths.

Converting A Fraction To A Decimal
We know that 3/4 is the same as 3 ÷ 4.  The line separating the numerator and the denominator of a fraction acts as a division sign.

Thus


2 = 2 ÷ 5 = 0.4

5


2
[image: image16.wmf]8

3

= 2 + (3 ÷ 8) = 2 + 0.375 = 2.375
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or 

     2 3 = 19 = 19 ÷ 8 = 2.375

8     8

Recurring Decimals
Converting 2/3 into a decimal gives 2 ÷ 3 = 0.666666 … All we get is a succession of sixes.  This is an example of a recurring decimal.  In order to prevent endless repetition, the result is written 0.
[image: image17.wmf]·

6

. Here are some more examples;

                              .

1 = 1 ÷ 3 = 0.3

(meaning 0.333333…)


3


                       .


1 = 1 ÷ 6 = 0.16
(meaning 0.166666…)


6


                        . .

1  = 7 ÷ 11 = 0.63
(meaning 0.636363…)


11

Note that when two figures have dots over them they both recur.


      .  .

0.4027 = 0.4027027027…

Converting Decimals into Fractions
Decimals are fractions with denominators of 10, 100, 1000, etc. Thus


0.53 =   53 and 0.625 =  625 = 5

           100

   1000   8

Example 3
Find the difference between 2 5/16 and 2.3214.


2  5 = 2 +(5 ÷ 16) = 2 + 0.3125

  16

CALCULATIONS WITH FRACTION AND DECIMALS
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or


2  5 =  37 = 2.3125
 16    16 

2.3214 – 2 5 = 2.3214 – 2.3125 = 0.0089

        16

Decimal Places
Divide 15.187 by 3.57.


              4.25046


357 )1518.7


        1428

15.187 ÷ 3.57 = 4.25406…


          907


          714


          1930


          1785

            1450


            1428

                2200


                2142

                    58

The answer to 5 decimal places is 4.25406.  This is not the correct answer because there is a remainder.  The division can be continued to give as many decimal places as desired, or until there is no more remainder.

The number of decimal places is the number of figures that follow the decimal point.  A number may be corrected by stating it correct to so many decimal places (d.p.).  If the first figure to be discarded is 5 or more, then the previous figure is increased by one.  Thus


93.57257 = 93.726 
correct to 3 d.p.


                = 93.73
correct to 2 d.p.


                = 93.7
correct to 1 d.p.

        0.007682 = 0.00768
correct to 5 d.p.


                = 0.0077
correct to 4 d.p

CALCULATIONS WITH FRACTION AND DECIMALS
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      8.703 = 8.70
correct to 2 d.p.


                = 8.7

correct to 1 d.p.

Significant Figures
A second way to approximate numbers is to use significant figures.  In the number 2179, the 2 represent 2000 and is the most significant figure because it has the greatest value.  Similarly 2 and 1 are the two most significant figures, whilst 2, 1 and7 are the three most significant figures.

The rules regarding significant figures (s.f.) are as follows:

(i)
If the first figure is to be regarded is 5 or more, increase the previous figure by 1.


7.19253 = 71925
correct to 5 s.f.


              = 7.193
correct to 4 s.f.


              = 7.19

correct to 3 s.f.


              = 7.2

correct to 2 s.f.

(ii)
Zeros must be kept to show the position of the decimal point or to indicate that zero is a significant figure.

 
 35219 = 35220
correct to 4 s.f.


            = 35300
correct to 3 s.f.


            = 35000
correct to 2 s.f.


0.0739 = 0.074

correct to 2 s.f.


            = 0.07

correct to 1 s.f.


18.403 = 18.40

correct to 4 s.f.


            = 18.4

correct to 3 s.f.

The Range
It is important to know the range in which the exact value of the computation must lie.

Consider the number 9.46 correct to 3 significant figures.  The exact value  of this number must lie between 9.46 + 0.005 and 9.46 – 0.005, that is 9.46 ± 0.005.

CALCULATIONS WITH FRACTION AND DECIMALS
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The numbers 5.2 and 7.3 are stated correct to 2 significant figures.  Determine the range within which the exact sum must lie.


Greatest value


Least value

         5.25



     5.15


      + 7.35



+   7.25 

       12.60



   12.40
Hence the exact value of the sum must lie between 12.40 and 12.60. Since 5.2 + 7.3 = 12.5 we may rite the range in which the exact sum must lie as 12.50 ± 0.10.

Example 4
Express the range in which the exact value of 4.1 x 7.3 must lie, in the form a ± b.  Both numbers are stated correct to 2 significant figures.


Greatest value of the product = 4.15 x 7.35





       = 30.50


   Least value of the product 
= 4.05 x 7.25


  Product using given values
= 4.1 x 7.3

        Therefore the range is 29.93 ± 0.57
(correct to 2 d.p.)
Example 5
Express the range in which the exact value of 75 ÷ 15 must lie in the form a ± b, if both numbers are stated correct to 2 significant figures.


                Greatest value of quotient = 75.5 ÷ 14.5





                  = 5.2

 
                     Least value of quotient = 74.5 ÷ 15.5





                  = 4.8


Value of quotient using given values = 75 ÷ 15






       = 5

Therefore the range is 5.0 ± 0.2.

CALCULATIONS WITH FRACTION AND DECIMALS
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(Note that the greatest quotient is the largest value of the dividend divided by the smallest value of the divisor.  Similarly, the least value of the quotient is the smallest value of the dividend divided by the greatest value of the divisor).

The answer to a calculation should not contain more significant figures than the least number of significant figures used amongst the given numbers.

Example 6
Find the value of 1.3 x 7.231 x 1.24.

The least number of significant figures amongst the given numbers is two (for the number 1.3).  Hence the product should only be stated to 2 significant figures.  Therefore


1.3 x 7.231 x 1.24 = 12 
(correct to 2 s.f.)

Rough Checks for Calculation
Always make sure that your answer to a calculation is sensible.  You can often see if there is a mistake by looking at the size of the answer.  A rough check should always be made before actually performing the calculation.  In doing a rough check try to select the numbers which are easy to add, subtract and multiply.  If division is needed then try to choose numbers which will cancel.

Example 7
(a) 
Multiply 32.7 by 0.259.


For rough check we will take


32 x 0.25 = 32 x ¼ = 32 ÷ 4 = 8


Correct product = 8.47
(correct to 3 s.f.)


(The rough check shows that the answer is not 84.7 nor 0.847.)

CALCULATIONS WITH FRACTION AND DECIMALS
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(b)
Add 5.32 + 0.925 + 17.81.


For a rough check we will take


5 + 1 + 17 = 23.


Correct sum = 24.055

(c)
Find  47.5 x 36.52

          11.3 x 2.75


For a rough check we will take


505 x 3612   = 5 x 12 = 60.


101 x 31          1 x 1

The answer is 55.8

(correct to 3 s.f.)

Example 8
A train consists of 35 trucks.  18 of them carry 18.4 tonnes each and the others carry 17.6 tonnes each.  What is the total weight carried by the train?


Weight carried by 18 trucks


= 18 x 18.4 tonnes

= 331.2 tonnes.


Weight carried by 17 trucks


=17 x 17.6 tonnes


= 299.2 tonnes.


Total weight carried


= (331.2 + 299.2) tonnes


= 630.4 tonnes.

ASSIGNMENT 
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FRACTION AND DECIMALS
Task 1

Calculator Drills
Express each of the following fractions as mixed numbers:

1. 7/2
2. 17/8

3. 26/5

4. 18/7

5. 23/9
Express each of the following numbers as improper fractions:

6. 3 1/5
7. 1 3/4 
8. 5 6/7
9. 2 3/8
10. 3 9/20
Reduce each of the following fractions to its lowest terms:

11. 9/18
12. 25/35
13. 3/9

14. 18/24
15. 6/15
Task 2

Arrange the following fractions in ascending order of size (i.e. begin with the smallest):

1. 3/5, 7/10, 11/20
2. 1/2, 5/6, 2/3 
3. 3/4, 5/8, 9/16, 17/32
4. 3/8, 4/7, 5/9, 3/5
Add together:

5. 1/3 + 1/5


6. 3/4 + 1/8


7. 3/8 + 2/8
8. 1/2 + 2/3 + 3/4 

9. 5/8 + 3/5 + 2/3 

10. 1 5/8 + 2 5/16
11. 4 2/3 + 3 4/3

12. 2 5/8 + 3 3/7 + 4 1/4
13. 3 1/2 + 2 1/3 + 5 5/6
14. 2 3/8 + 3 1/4 + 7/10 + 3 1/2 

Subtract the following:

15. 2/3 – 1/2


16. 7/8 – 1/3


17. 2/3 – 3/5 

18. 3 3/4 – 2 2/3 

19. 4 15/32 – 2 7/10

20. 5 – 2 15/16
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Find the values of the following:

21. 7 5/8 – 3 1/3 – 2 1/5




22. 6 2/5 – 2 1/4 – 3 1/6
23. 8 3/4 – 2 1/2 - 5 2/3 + 4 5/6



24. 1 1/2 – 6 1/4 + 8 3/8 – 2 9/16

25. 8 7/8 – 2 1/2 + 3 1/3 – 1 ¼
Multiply the following:

26. 3/8 x 2/7


27. 3/4 x 6/7


28. 5/9 x 1 2/3 

29. 2 3/4 x 1 2/5

30. 5/8 x 4/7 x 3/5

31. 3/4 x 3 1/5
32. 5 1/4 x 1 1/7

33. 1/2 x 8/9 x 3/4

34. 3 1/3 x 4 1/2 x 7 1/5

35. 3 3/5 x 1 1/9 x 1 1/16
Find the values for each of the following:

36. 5/7 of 280

37. 3/8 of 32


38. 4/5 of 3 1/3

39. 2/3 of 1 1/8

40. 5/9 of 6 3/10

Divide the following:

41. 4/5 ÷ 3 1/3

42. 3/8 ÷ 2 1/4

43. 1 3/5 ÷ 3/10
44. 2/7 ÷ 8/21

45. 2 1/7 ÷ 5/14

Task 3

Find the values for each of the following:

1. 9/10 – (2/3 x 1 1/5)
2. 1/2 + (2/5 ÷ 7/10)

3. 1 5/16 ÷ (1/4 + 5/8)

4. 3/5 x (2/3 – 1/4) + 3/10




5. 9/10 ÷ (2/5 ÷ 4/15) + 1/2


6. (2 2/3 + 1 1/5) ÷ 5 4/5




7. 6 x (3/4 + 2/3)

8. 7 1/3 ÷ (1 1/3 x 1 3/5)
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Task 4

1. 
Calculate 3/16 of $800.

2. 
Jane takes 5 ¾ minutes to iron a blouse. How many blouses can she iron in 23    
minutes?

3. 
At a Youth Club 2/5 of those present were playing darts and ¼ were playing other 
games.


(a) What fraction were playing games?


(b) What fraction were not playing games?

4. 
A watering can holds 12 ½ liters.  It is filled 11 times from a tank containing 400 
liters. How much water is left in the tank? 

5. 
A school has 600 pupils.  1/5 are in the upper school, ¼ in the middle school and 
the remainder in the lower school. How many pupils are in the lower school?

6. 
A boy spends 5/8 of his pocket money and has 60c left.  How much money did he 
have to start with?

7. 
A boy decided to earn pocket money by cleaning shoes. It takes him 2 ½ minutes 
to clean one pair.  At one house he was given 12 pairs to clean. How long did it 
take him to complete the task?

8. 
The profits of a business are $29 000.  It is shared between two partners A and B. 
If A receives 9/20 of the profit, how much money does B receive?

Task 5

Write down the place value of

1.
The figure 7 in


(a) 21.67

(b) 2.567

(c) 274.34

2.
The figure 5 in


(a) 569.08

(b) 0.058

(c) 19.765
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3.
The figure 8 in


(a) 0.378

(b) 2.87

(c) 2834.27

4. 
What is the difference between the actual values of the two sixes in the number 
60361?

5. 
Find the difference between the actual values of the two sevens in the number 



7.075

6. 
Write down the figures which is (a) in the tenths place of 4.623, (b) in the 
thousandths place of 189.2865, (c) in the hundredths place of 38.782.

7. 
Write down the following fractions in decimal form:


(a) 7/10


(b) 273/1000


(c) 45/100

(d) 58/1000

(e) 3/100
8. 
Write each of the following groups of numbers in order of size, the smallest first 
and the largest last:


(a) 103, 1.03,10.3, 0.103


(b) 50.4,504, 5.04,0.504


(c) 0.025, 0.2, 0.02, 0.25


(d) 0.151, 0.015, 0.15, 0.115


(e) 5.205, 5.502, 5.025, 5.052

Task 6

Work out the values of the following by using a calculator:

1.  
2.389 + 0.325

2.  
5.16 + 12.2

3.  
5.189 + 17.23 + 873.2.

4.  
0.362 + 0.075 + 0.009 + 0.169

5.  
Add 87.26 to 1.075.
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6.  
Find the total of 18.37, 5.182 and 398.03.

7.   
What is the sum of 0.065, 0.198, 0.003 and 0.798?
8.  
Increase 15.635 by 0.078.

9.   
Find the value of 13.18 minus 12.06.
10. 
Calculate the value of 18.153 – 6.007.

Task 7

Multiply each of the following numbers by 10, 100 and 1000:

1. 0.35

2. 5.983
3. 0.038

4. 98.2345 

5. 8.1624

Divide each of the following numbers by 10,100 and 1000:

6. 189
7. 18.13
8. 527.31

9. 0.03
10. 0.325

Task 8

Work out the following by using a calculator:

1. 6.9 x 5

2. 4.3 x 7

3. 16.9 x 6

4. 43.5 x 3
5. 27.19 x I5

​6. 482.6 x 27

7. 1.6 x 0.2

8. 5.9 x 1.3

9. 27.12 x 0.35
10. 4.08 x 2.73
11. 83.6 x 4.9
12. 0.07 x 1.8

13. 4.25 x 2.72
14. 2.06 x 1.9
15. 2.251 x 0.93
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16. Multiply 15.12 by 0.95.

17. What is the product of 0.75 and 0.03? 

18. Multiply 0.075 by 3.26.

19. Find the value of 20.23 x 0.062.

20. Calculate the product of 3.175 and 1.23.

Work out the following:

21. 52.5 ÷ 3

22. 48.5 ÷ 5

23. 45.32 ÷ 4
24. 715.6 ÷ 4

25. 0.819
 ÷ 9

26. 4.24 ÷ 0.4
27. 5.6÷0.07
28. 0.032 ÷ 0.08

29. 8.8 ÷ 0.11
30. 0.3372 ÷ 0.003
31. 1.428 ÷ 0.35
32. 0.007263 ÷ 0.807

33. Divide 0.0196 by 0.14.




34. Divide 0.00255 by 0.015.

35. Divide 10.8 by 1.25.

36. Given that 234 x 56 = 13104, find the value of 2.34 x 5.6.

37. If 17.3 x 5.8 = 100.34. What is the value of 1.73 x 0.58?

38. Given that 346 x 217 = 75082, find the product of 3.46 x 2.17. 

39. If 432/27 = 16, what is the value of 4.32/27?

40. Given that 532/19 = 28, find the value of 532/0.19
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Task 9

Convert the following fractions into decimals by using a calculator:

1. 3/4 
2. 1/5

3. 7/8 

4. 13/16

5. 1 5/8

6. 2 19/32
7. 3 15/64
Write down the following recurring decimals with figures following the decimal point:

        .                    .                         .                          .                        . .                   . .

8. 0.5
9. 0.8

10. 0.17
11. 0.45
12. 0.35
13. 0.21

Write down the following with 8 figures following the decimal point:

          .   .
                .   .

14. 0.828

15. 0.3168
16. 0.5671

Convert the following decimals into fractions in their lowest terms:

17. 0.3 
18. 0.65
19. 0.4375
20. 2.62
21. 1.75
22. 9.185

23. 7.36
24. Find the difference between 3/16 and 0.17.
25. What is the difference between 5 3/8 and 3.627?

Task 10

Write down the following numbers correct to the number of decimal places stated:

1. 19.372 
(a) 2d.p.
(b) 1 d.p.

2. 0.007519 
(a) 5 d.p. 
(b) 3 d.p., 
(c) 2 d.p. 

3. 4.9703 
(a) 3d.p., 
(b) 2d.p.

4. 153.2617 
(a) 3 d.p.
(b) 2 d.p., 
(c) 1 d.p.
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Write down the following numbers correct to the number of significant figures stated:

5. 
24.93582 
(a) 6 s.f.
(b) 4 s.f. 
(c) 2 s.f.

6.
0.007326 
(a) 3 s.f. 
(b) 2 s.f. 
( c) 1 s.f. 

7. 
35604 

(a} 4 s.f. 
(b) 3 s.f.

8. 
35682 

(a) 4 s.f.
(b) 3 s.f.
(c) 2 s.f.

9. 
17359285 
(a) 5 s.f.
(b) 2 d.

10. 
0.007803 
(a) 2 s.f.
(b) 1 s.f.

Task 11

Each number in the following questions is correct to the number of significant figures shown. Using a calculator, work out the value of each calculation to the correct number of significant figures.

1. 15.64 x 19.75 
2. 14.6 x 8.7
 
3. 13.96 ÷ 0.42
4. (15.76 x 8.3) ÷ 9.725

Write down, in the form a ± b, the range within which each of the following numbers must lie.

5. 3.6 

6. 7.85

7. 14.32

8. 904

Express, in the form a ± b, the range within which each of the answers to the following must lie.
9. 40 ÷ 20 

10. 1.6 ÷ 4.2  
11. 20 x 30 
12. 2.3 x 1.7 

13. 5.6 + 8.7 

14. 15 + 21

15. 4.8 - 3.6
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST    CALCULATIONS WITH FRACTION AND DECIMALS
    SHEET


Performance Rating

 5
   4
    3
    2
   1

	1.   Distinguish between the relative sizes of fractions
	
	
	
	
	

	2.   Calculate fractional quantities applicable to job 

      tasks
	
	
	
	
	

	3.   Convert fraction to decimal
	
	
	
	
	

	4.   Solving words problems with fractions and 

      Decimals
	
	
	
	
	

	5.   Approximation
	
	
	
	
	


RATING SCALE

5.    
Can perform the task with initiative and adaptability to problem situations.

4.    
Can perform the task satisfactorily without assistance and/or supervision.

3.    
Can perform the task but requires periodic assistance and/or supervision.


2. 
Can perform some parts of the task satisfactorily requires considerable assistance.

1.    
Cannot perform the task satisfactorily, but has some knowledge of the task.
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COMPUTING WITH SCIENTIFIC NOTATION: POWERS, SYMBOLS/ TERMS AND SIGNED NUMBERS

MODULE OBJECTIVES

This module focuses on computing with scientific notation, the use of radical sign and exponent sign, computing the square root of simple whole decimal numbers, converting simple numbers from their normal display format to scientific display form. Given the appropriate symbols, scientific forms, terms and procedures, trainees should be able to demonstrate the ability to interpret and translate these to simple applications in their vocational/skill areas.

Knowledge Requirement

Demonstrate knowledge of:

1. Computing square roots.

2. Converting simple numbers to scientific display.

3. Symbols, scientific forms, terms and procedures.

Performance Requirement

1. Computing with scientific notation: powers, symbols/terms and signed numbers.
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Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional "pencil and paper" tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisites

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time

15 Hours

Workplace Safety and Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION 

COMPUTING WITH SCIENTIFIC 
       

      SHEET
NOTATION: POWERS, SYMBOLS/TERMS 


AND SIGNED Numbers

We have seen that a quick way to write 2 x 2 x 2 is 23. The exercise below, which shows the number of 2’s to be multiplied together, is called the index (plural: indices). 23 is said to be the third power of 2, the number 2 is called the base.

Multiplication


22 x 23 = (2 x 2) x (2 x 2 x 2) = 25
We can see that in cases of just multiplication it is quicker to add the indices, so that


22 x 23 = 22 + 3 = 25
And   34 x 35 = 3 4 + 5  = 39
Division


25 ÷ 22 = (2 x 2 x 2 x 2 x 2) ÷ (2 x 2)


         = 2 x 2 x 2 x 2 x 2



     
      2 x 2


         = 2 x 2 x 2 


         = 23
We can se that in cases of just division it is quicker to subtract the indices, so that

25 ÷ 22 = 25 - 2  = 23
Raising the Power of a Quantity

(53) 2 = 53 x 53 = 5 3 + 3 = 56

We can see that when raising the power of a quantity it is quicker to multiply the indices, so that

(53) 2 = 5 3 x 2 = 56
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Negative Indices

23 ÷ 25 = (2 x 2 x 2) ÷ (2 x 2 x 2 x 2 x 2)

           =               2 x 2 x 2    _ =    1   _ =   1


2 x 2 x 2 x 2 x 2
         2 x 2
  22
Using the rule for division:


23 ÷ 25 = 2 3-5 = 2-2
So that


2-2 = ​ 1

         22

The reciprocal of a number is        1       . Thus the



                                number

reciprocal of 5 is  1 and the reciprocal of 22  is    1


       5



          22 
A negative index indicates the reciprocal of a quantity.

Example 1
(a) 5-4 = 1

(b) 8-1​ = 1 


      54
     

   8


Zero Index

23 ÷ 23 = (2 x 2 x 2) ÷ (2 x 2 x 2)


   =  2 x 2 x 2 


     2 x 2 x 2


   = 1
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Using the rule for division:

23+ 23 = 2 3-3 = 20
So we see that 20 = 1.

No matter what numbers or symbols we use, we find that any quantity raised to the power of 0 equals 1. Thus a0 = 1, 1980 = 1 and 830 = 1.

Example 2
Find the value of 7 x 30 

 7 x 3° = 7 x 1 = 7

Place Value

The number 532 478 is 5 millions 6 hundred thousand 3 ten thousands 2 thousands 4 hundreds 7 tens and 8 units.

Now, 1 million is 106, 1 hundred thousand is 105, 1 ten thousand is 104,1 thousand is 103, 1 hun​dred is 102, 1 ten is 101 and 1 unit is 100.  We can show our number in a table:


 106        105        104        103        102        101        100

  5            6           3           2            4           7           8

This may be written in expanded notation as


5 x 106 + 6 x 105 + 3 x l04 + 2 x 103 + 4 x 102 + 7 x 101 + 8 x 100
We can do the same with decimal numbers but in this case we use negative indices. Now,

10-1 =  1  =0.1;
10-2 =   1   =   1  = 0.01;

 10-3 =   1   =    1    = 0.001; etc


  10

                      102    100



103     1000
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We can show the number 0.3465 in a table: 



 10-1 

10-2​

10-3

10-4


  3

  4

  6 

  5

This may be written in expanded notation as


3 x I0-1 + 4 x 10-2 + 6 x 10-3 + 5 x 10-4
Now consider the number 9346.825. Using a table as before we have


103 
102 
101 
100 
10-1 
10-2 
10-3

     9        3         4         6         8         2        5

This may be written in expanded notation as


9 x 103 +3 x 102 + 4 x 101+ 6 x I0O + 8 x 10-1 + 2 x 10 -2 + 5 x l0-3
We see that the decimal point separates the positive powers of 10 from the negative powers of 10.

Numbers in Standard Form

Any number can be expressed as a value between 1 and 10 multiplied by a power of 10.  For instance, the number 8372 can be expressed as 8.372 x 1000 = 8.372 x 103.  A number expressed in this way is said to be in standard form or in scientific notation.

This way of expressing numbers is very useful, particularly if the numbers are very large or very small.

Note that 100 = 102, 1000 = 103 and 1000000 = 106.  The index is found by counting the number of zeros to the left of the decimal point.

Also, 0.1 = 10-1, 0.01 = 10-2 and 0.001 = 10-3.  The negative index is found by adding 1 to the number of zeros following the decimal point.
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Example 3

(a) 563 = 5.63 x 100 = 5.63 x l02

(b) 75532 = 7.5532 x 10,000 = 7.5532 x 104 
(c) 25,000,000 = 2.5 x 10,000,000 = 2.5 x 107 

(d) 0.0036 = 3.6 ÷1000 = 3.6 x 10-3
Absolute Value
Absolute value is the value of a signed number without the sign that represents the magnitude or size of the number. Absolute value is considered to be the distance to zero.  It is indicated with vertical lines:

│-6│ = 6;      │+9│ = 9;     │-100│ = 100;       │0│ = 0;       │-3.7│ = 3.7;       │+1/2│ = 1/2
Note that the absolute value of zero is zero, and the absolute value of any positive number N is the same as the absolute value of -N. The rules for signed numbers are similar to the rules for power of ten.

It is helpful to think of addition and subtraction of signed numbers a process of algebraic combination of signed number, which follows these rules:

Combining Signed Numbers

1. 
A plus sign followed by a plus sign equals a plus sign.

2. 
A plus sign followed by a minus sign equals a minus sign.

3.
A minus sign followed by a plus sign equals a minus sign.

4.
A minus sign followed by a minus sign equals a plus sign.

Multiplying or Dividing Two Signed Numbers.

Multiply or divide the absolute values. The result is positive if the signs are alike, negative if the signs are unlike.​

Multiplication of numbers in algebra is indicated by parentheses or a dot: 
(-5)(3) = -5 
[image: image18.wmf]·

 3. 
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Example 4

Perform the operation (-1.2) (1.4) ÷ (-0.8)

One way this can be done on the calculator is:

1.2 +/-   x   1.4  ÷    0.8   +/-   =        2.1

Order of Algebraic Operations-"PEMDAS" 

1. Operations in parentheses.

2. Exponents.

3. Multiplication or division.

4. Addition or subtraction.

Perform the operations:


-O.5 (-7 + 3) + 8( -3)


                  
  6

Solution: Perform the operation in parentheses first:






-0.5(-7 +3) + 8(-3) = -0.5(-4) + 8(-3)


                 



   6                         6

Multiply and divide:





     


        = 2 +  -24 = 2 + (-4)






   


         6

Then combine the signed numbers:  
        = 2 – 4 = -2

One calculator solution is:

0.5  +/-    ×        (  7  +/-      +    3    )       +   8    ×   3   +/-     ÷    6    =           -2
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Perform the operation:


-1.5(0.8) - 0.2(4)

               20+2(-5) 

Solution: Remember, a fraction is like parenthesis.  Do the operations in the numerator and denominator first:


 -1.5(0.8) – 0.2(4)  =  -1.2 – 0.8  =  -2
              20 + 2(-5)
             20-10        10


Then divide: 


     = -0.2

One calculator solution is:

  (    (-)  1.5   x   0.8    -   0.2   x  4   )    ÷    (   20  ÷   2   x     (-)  5   )   =          -0.2

Perform the operations:
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Solution. Multiply the first fraction by 3. Apply the minus sign to the second sign making is positive
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Note that the 3 is first divided into the 12 to simplify the multiplication.  Now combine the fractions over the LCD 8:


 -5 + 3 =  -10 + 3 =  -7 or  - 7

  4    8          8           8        8
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Notice the two ways the answer is written. A minus sign in a fraction ways: in the numerator, in the denominator, or in front of the fraction, and it does not change its value:
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One calculator solution is:

3   x   (-)  5    ÷ 12   -     (-)  3   ÷  8   =          -0.875

The decimal -0.875 equals the fraction – 7/8
Signs of Grouping

When it is necessary to enclose a set of parentheses in a larger group we use brackets
[  ] to enclose parentheses and braces { } to enclose brackets

Perform the operations:


2(-4) – [-3(5 – 6)]

Solution: Work from the inside parentheses to the outside bracket parentheses first:

2(-4) - [-3(5 - 6)] = 2(-4) - [-3(-1)]

Then do the operation in brackets and the remaining operations:


2(-4)-[-3(-1)] = 2(- 4)-[3]



      = -8 - [3] 



      = -8 - 3



      = -11
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One calculator solution using two sets of parenthesis.

2   x    4    +/-  -    (   3   +/-   x    (   5   -  6    )    )    =           -11

Perform the operations:

15 + {30 + [(20 - 6)(-10)] - 50}

Solution: Work from the inside out. Do the operation in parenthesis first:

15 + {30 + [(20 - 6)(-10)] - 50} = 15 + {30 + [14(-10) –50]

Then do the operations in bracket and the operations in braces last:


= 15 + {30 + [-140] - 50} 


= 15 + {30 – 140 –50}


=15 + {-160} 


= 15-160 


= -145

Using a calculator the solution is:

15   +     (   30   +    (    (   20   -   6   )    x    (-)   10  )     -   50   )    =  →  -145

Squares of Numbers

When a number is multiplied by itself the result is called the square of the number. The square of 3 is 3 x 3, which we write as 32.

The square of 9 is 92 = 9 x 9 = 81.

The square of 5 is 52 = 5 x 5 = 25.

Example 5

(a) Find the square of 29.62. 

(b) Work out 0.00769.
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	Input
	Display

	29.62
	
	29.62
	

	x
	
	29.62
	

	=
	
	877.3444
	


(a)                                        


Since the number 29.62 has only 4 significant figures we should not have more than 4 significant figures in the answer.

Hence 29.622 = 877.3 correct to 4 s.f.

(b)                        

	Input
	Display

	0.00769
	
	0.00769
	

	x
	
	0.00769
	

	=
	
	0.0000591
	


Therefore 0.007692 = 0.0000591.

When the numbers are very small or very large we put them in standard form before keying into the calculator. If we try to find the value of (0.00000823)2 by using a calculator the answer produced will be 0.

Example 6

Find the value of 0.000008232 


0.00000823 = 8.23 x 10-6 


0.000008232 = 8.232 x l0-12



       = 67.7 x 10-12

                    = 6.77 x 10-11
Now let us see what happens when we try to find the square of 8 590000 using a calculator. The calculator gives the square as E737881.00. The E stands for 'error'. This tells us that the capacity of the machine has been exceeded. The only way to obtain the squares of a large number is to express, it in standard form before using the calculator. 
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Thus:


8590000  = 8.59 x l06

85900002  =73.7881 x 1012

                = 7.37881 x 1013

Since the original number had only 3 significant figures we should not quote the answer to any greater accuracy.

Therefore

85900002 = 7.38 x 1013 correct to 3 s.f.

Square Roots of Numbers

The square root of a number is the number whose square equals the given number. Thus since 52 = 25, the square root of 25 is 5. The sign √ is used to denote a positive square root and we write √25 = 5.

Similarly since 72 = 49, 
[image: image23.wmf]49

= 7.

The Square Root of a Product

The square root of a product is the product of the square roots of the individual numbers. Thus
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and
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        = 5 x 7 x 8 




        = 280
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The Square Root of a Fraction

To find the square root of a fraction, we find the square root of the numerator (top part) and the denominator (bottom part) separately, as shown in Example 7.

Example 7

Find the square root of 25/64.
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If the numbers under the square root sign are connected by a plus or a minus sign, we cannot use the methods shown above for products of fractions to find the square root. We must add or subtract before attempting to find the square root.

Example 8
Find 
(a) 
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(b) 
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(b) 
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     = 5

                 
         = 3

Using a calculator

More calculators are equipped with a square root key. The method of using it is shown in Example 11.

Example 9
(a) Find the square root of 192.6. 

(b) 
Find the square root of 0.00765.


                           ________________

(a)


             Input 
Display




  192.6
192.6





   

13.87804
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Since the number 192.6 has 4 significant figures we should quote the square root to 4 significant figures.

Therefore
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correct to 4 s.f.

                                   ________________________

(b)



  Input 
 
      Display           





  0.00763

0.00763




            


0.0873498
Since the number 0.0076363 has only 3 significant figures we should quote the square root to 3 significant figures. 

Hence
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 = 0.0873
correct to 3 s.f.

Reciprocals of Numbers

The reciprocal of a number is 
[image: image38.wmf]number
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Thus the reciprocal of 5 is 
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 and the reciprocal of 8.56 is 
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Using a calculator. 

Reciprocals are easily found by using a calculator.

Example 14

Find the reciprocal of 0.00678.

	Input
	Display

	1
	
	
	1.

	÷
	
	
	1.

	0.00678
	
	
	0.00678

	=
	
	
	147.49262
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Since the number 0.00678 contains only 3 signi​ficant figures the reciprocal should not be stated to accuracy greater than 8 significant figures. 

Therefore

Reciprocal of 0.00678 = ​
[image: image41.wmf]00678
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                            = 147 correct to 3 s.f.
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Task 1

Simplify each of the following:

1. 52 x 54

2. 2 x 23 x 24

3. 36 ÷ 34
4. (72)3

Write each of the following with a negative index:

5. 
[image: image42.wmf]5
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6. 
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Write each of the following as a fraction:

7.   3-1

8. 5-2



Find the values of each of the following, stating the answer as a fraction:

9. 10-1 

10. 3-2  

11. 2-4 

12. 5-2 

13. 3-3 

14. 10-3

15. 
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Task 2
Copy the following table:

	106
	105
	104
	103
	102
	101
	100
	10-1
	10-2
	10-3
	10-4

	
	
	
	
	
	
	
	
	
	
	


By writing figures in the various columns, use your table to represent the following numbers:

1. 936


2.   7254

3. 18342

4. 5632758



5. 96.3

6.   187.25

7. 3059.273

8. 0.0635
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9. 7300.2763

10. 83507.0038

Write in decimal notation the numbers given in the following table:

	
	106
	105
	104
	103
	102
	101
	100
	10-1
	10-2
	10-3

	11.
	
	
	
	2
	7
	5
	3
	
	
	

	12.
	
	
	8
	4
	6
	0
	5
	
	
	

	13.
	
	
	
	
	
	6
	2
	3
	5
	7

	14.
	
	
	
	
	8
	0
	0
	0
	7
	3

	15.
	9
	0
	7
	6
	0
	8
	3
	
	
	

	16.
	
	
	
	7
	3
	5
	2
	3
	0
	8


17. Write the numbers in questions 11 to 16 in 
expanded notation.

Task 3
Write the following numbers in standard form:

1. 827


2. 1730

3. 17362

4. 8036000


5. 0.03

6. 0.0056

7. 0.0006

8. 0.000007

Write the following as ordinary numbers:

9.   8.2 x 102

10. 5 x 103

11. 1.87 x 106
12. 2 x l0-3

13. 5.67 x 10-1
14. 8.2 x I0-2

15. 5.6 x l0-4
Task 4
Find the squares of the following numbers:

1.   2.83

2.   9.46

3.   1.72

4.   6.32
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5.   8.79

6.   11.2

7.   28.2

8.   19.3


9.   35.4

10. 48.2

11. 0.325

12. 0.782

13. 0.468

14. 0.123

Find values for the following:
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Find the squares of the following numbers, giving your answers in standard form.

19. 231

20. 468 

21. 903

22. 1280

23. 2350  

24. 5310  

25. 0.00634 

26. 0.0987  




27. 0.000819

29. 0.0888

30. 0.000128

Task 5
Find the square roots of the following numbers:

1.   2.8

2.   7.29

3.   6.34

4.   9.89

5.   6.03

6.   8.01

7.   48


8.   93.2

9.   63.4

10. 92.8

11. 89.3

12. 60.2

13. 900

14. 825

15. 8230

16. 92000

17. 8950

18. 746000000
19. 0.254

20. 0.00163
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21. 0.0389

22. 0.000 894
23. 0.00297

24. 0.0612

25. 0.0000421

Task 6
Find the reciprocals of the following numbers:

1. 4.2 


2.  7.38

3.  6.33 

4.  8.94 

5. 39 


6.   45.2 

7.  57.7 

8.  89.9 

9. 0.26 

10. 0.352

11. 0.062 

12. 0.0753

Find the reciprocals of the following numbers, stating your answers in standard form:

13. 400

14. 736

15. 928

16.  3000 

17. 4853 

18. 20000

19. 0.00317 

20. 0.006 23


21. 0.000752

22. 0.0008


Task 7
In exercises 1 through 50, perform the indicated operations by hand. Give answers to fraction exercises in fraction form.

1.   2 - 5 

2.   7 - 3

3.   -2 - 8

4.   –3 + 10

5.   3 - (-1) 

6.   –13 - (-13) 
7.   15 - (+10) 
8.   -8 - (+5)
9.   2.1 - (-3.2) 
10. -0.58 - 0.12 
11. 8 - 6 - (-2) + 1
12. 2.2 - 1.5 - (-3.1)
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17. (-8)(7) 

18. (-6)(-12)

19. (-6) 
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25. (-5)(-5)(-3)
26. (-6)(15)(2) 
27. (-2)(0.1)(-0.3)
28. -4
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37. (-2)(6) - (3)(5)



38. 0.25 - (05)(2) + 0.15
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST

COMPUTING WITH SCIENTIFIC NOTATION:     

     SHEET

POWERS, SYMBOLS/ TERMS AND SIGNED 




NUMBERS
Performance Rating

 5
   4
    3
    2
   1

	1.   Express Powers of 10 In exponential Form
	
	
	
	
	

	2.   Convert Number from normal display to scientific 

      display and vice versa
	
	
	
	
	

	3.   Compute square roots and squares
	
	
	
	
	

	4.   Relate the concept of signed Numbers to values  

      on Number Line and Measuring Instruments
	
	
	
	
	


RATING SCALE

5.    
Can perform the task with initiative and adaptability to problem situations.

4.    
Can perform the task satisfactorily without assistance and/or supervision.

3.    
Can perform the task but requires periodic assistance and/or supervision.


2. 
Can perform some parts of the task satisfactorily requires considerable assistance.

1.    
Cannot perform the task satisfactorily, but has some knowledge of the task.
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2nd Edition, 1991
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LaFevor, C.S. and Hendrix, T.G. Mathematics For Auto Mechanics, 1978

MOORE, GEORGE.  PRACTICAL PROBLEMS in MATHEMATICS for AUTOMOTIVE THECNICIANS, 1992

Millar, J. and Walker, A. A NEW COURSE IN ARITHMETIC 

Decimal Edition, 1971

Kramer, Arthur D. Mathematics for Electricity & Electronics
2nd Edition, 2002
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MODULE FOUR

______________________________________

ESTIMATIONS AND MEASUREMENTS

Module Objectives

This module focuses on estimations and measurements. Some of the aspects that are dealt with include establishing equivalences among units of measure and applying measurements procedures to job-related tasks. Given the necessary tools, access to a math laboratory, procedures for measurement and specific units of measure, trainees should be able to compute measurements of items/materials, to specified levels of accuracy.

Knowledge Requirement

1. Demonstrate the ability to make reasonable estimates using imperial and metric units.

2. Demonstrate the ability to make precise measurements using imperial and metric units.

3. Identify and establish equivalencies among units of measures in metric and imperial systems of measurements.

Performance Requirement

1. Estimation And measurements.

Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

ESTIMATIONS AND MEASUREMENTS

______________________________________

Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional "pencil and paper" tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisites

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time
10 Hours

Workplace Safety and Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION
 ESTIMATIONS AND MEASUREMENTS
     SHEET

The Metric System of Length
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The metric system is essentially a decimal System. The standard unit of length is the meter but for some purposes the meter is too large a unit and it is therefore split up into smaller units as follows:

1 meter (m) = 10 decimeters (dm) = l00 centimeters (cm) = l000 millimeter. (mm)

When dealing with huge distances the meter is too small a unit and large distances are measured in kilometers.

1 kilometer (Km) = 1000 meters (m)

Since the metric system is essentially a decimal system we can easily convert from one unit to another by multiplying or dividing by 10, 100 or 1000

The Greek prefixes deca, hecto, and kilo- signify the multiplication by 10, 100 and 1000, respectively, of the unit to which they are prefixed; the Latin prefixes deci-, centi- and milli-, signify the divisions by 10, 100 and 1000, respectively, of the unit to which they are prefixed.

Thus a deca-meter is 10 meters, but a decimeter is one-tenth of a meter.

Example 1

(a) Convert 15.36 m to millimeters.


15.36 m = 15.36 x 1000 mm = 15360 mm

(b) Convert 963 cm to meters.


963cm = 963 ÷ 100m = 9.63m

ESTIMATIONS AND MEASUREMENTS

______________________________________

(c) Convert 92 352 m to kilometers.


92352 m = 92852 ÷1000 km = 92.852 km

The Metric System of Mass

The standard unit of mass is the gram. Light objects are weighed using grams or milligrams, but heavy objects are measured in kilograms or tonnes.



1 gram (g) = 1000 milligrams (mg)


1 kilogram (kg) = 1000 grams (g)



1 tonne (t) = 1000 kilograms

Example 2

(a) How many grams are equivalent to 8945 mg

        8945mg = 8945 ÷ 1000g or 8.945g

(b) How many grams are there in 19 kg?


19kg = 19 x 1000g = 19000g?

(c) Convert 15 tonnes to kilograms.


15t = 15 x l000kg = 15000kg

Addition and Subtraction of Metric Quantities

Metric quantities are added and subtracted in the same way as decimal numbers. However, it is important that all the quantities should be in the same units.
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Example 3

Add together 15.2m, 39.2cm and 150.2mm and state the answer in meters.





15.2m  


   39.2 cm = 
  0.392 m   


150.2 mm = 
  0.1502 m + 





15.7422 m

Therefore 15.2 m + 89.2 cm + 150.2 mm = 15.7422m.

Multiplication and Division of Metric Quantities

Metric quantities are multiplied and divided in exactly the same way as decimal numbers.

Example 4

(a) 
57 lengths of wood, each 95 cm long, are required by a builder. What total length 
of wood, in meters, is needed?


95cm = 0.95m


Total length required = 57 x 0.95m



         0.95 



         x 57 



          665 


           4750


          54.15

Hence total length required = 54.15 m.

(b) 
Frozen peas are packed in bags containing 450g. How many packets can be filled 
from 2000 kg of peas?


450g = 0.45kg


Number of bags = 2000 ÷ 0.45

ESTIMATIONS AND MEASUREMENTS
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Therefore 4444 bags of peas can be filled from 2000 kg.

(i) A certain cloth costs 13.68 per meter. How much will 12 km. of this cloth cost?


12 km         = 12000 m


Total cost   = 12000 x $8.68


                   = 120 x $368


868


120 x

      1360

    36800

    44160

Hence total Cost = $44160.

Conversion of Imperial and Metric Units

Problems are sometimes set involving imperial units and their metric equivalents. The problems usually involve the conversion of quantities using approximate conversion factors. A table of metric equivalents is given below.
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	Metric equivalents

	1 centimeter 

1 inch

1 meter

1 yard

1 kilometer

1 mile 

1 liter 

1 pint 

1 kilogram 

1 pound
	
	= 0.39 inches

= 25.4 millimeters 

= 39.37 inches

= 0.91 meters

= 0.621 miles

= 1.61 kilometers

= 1.76 pints

= 0.571 liters

= 2.2 pounds

= 0.45 kilograms


Example 5

Given that 1 Ib = 0.45 kg, find in pounds the mass of a 25 kg sack of potatoes. Give the answer to the nearest pound.


25 kg = 25 ÷ 0.45 lb


          = 55.5
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Therefore the mass of a sack of potatoes = 56 lb.
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Task 1

1. 
Convert to meters 


(a) 6.78 km, 

(b) 0.79 km, 

(c) 693 cm, 

(d) 5.3 cm, 


(e) 7395 mm, 

(f) 7 mm.

2. 
Convert to kilometers 


(a) 9375 m, 

(b) 368 m, 

(c) 2.75 m, 

(d) 3942 cm, 


(e) 735,682 cm.

3. 
Convert to centimeters 


(a) 17.15 m, 

(b) 0.395 m, 

(c) 1.78 km, 

(d) 864 mm, 


(e) 5.2 mm.

4. 
Convert to millimeters 


(a) 58 m,

(b) 0.235 m, 

(c) 0.16 km, 

(d) 39.2 cm, 


(e) 5.2 cm.

5. 
Convert to kilograms 


(a) 680 g, 

(b) 37800 g, 

(c) 2987 mg,

(d) 459000 mg.

6. 
Convert to grams 


(a) 78000 mg,

(b) 45 mg, 

(c) 19.1 kg, 

(d) 0.59 kg.

7. 
Convert 28000 kg to tonnes. 

8. 
Convert 7.32 tonnes to kilograms.

9. 
Add together the following lengths, stating your answer in meters:


(a) 47 cm, 5.83 m and l5 mm


(b) 93 km, 462 m, 600 cm


(c) 0.185 m, 7.36 cm and 8.2 mm

ESTIMATIONS AND MEASUREMENTS
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10. 
A length of ribbon 2.5m long has the following lengths cut from it: 25 cm.


863 mm and 70 cm. What length of ribbon remains? (Answer in millimeters)

Task 2
Using the conversion 1 mile = 1.6 km, answer the following questions:

1. 
Find, in miles, the distance equivalent to 32km.

2. 
Find, in kilometers, the distance equivalent to 25 miles.

3. 
How many centimeters are there in 1 inch?

4. 
A distance is measured as 322m.  How many yards is this?

Using 1 Ib = 0.45 kg, answer the following questions:

5. 
A woman buys 2 kg of tomatoes. How many pounds of tomatoes does she buy?

6. 
Butter is packed in 250 g packs. What will the mass, in pounds, of a pack of 
butter?

7. 
A shopper buys 5 Ib of apples. How many kilograms of apples are purchased?

8. 
A consignment of steel weighing 5 tonnes is delivered to a factory, how many tons 
of steel are delivered?

ESTIMATIONS AND MEASUREMENTS
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST      
ESTIMATIONS AND MEASUREMENTS
    SHEET


Performance Rating

 5
   4
    3
    2
   1

	1.   Identify equivalencies between metric and 

      imperial systems
	
	
	
	
	

	2.   Estimate simple measures in both Metric and 

      Imperial Units
	
	
	
	
	

	3.   Correctly use a variety of job related measuring 

      devices
	
	
	
	
	

	4.   Apply measurement to job-related tasks
	
	
	
	
	


RATING SCALE

5.    
Can perform the task with initiative and adaptability to problem situations.

4.    
Can perform the task satisfactorily without assistance and/or supervision.

3.    
Can perform the task but requires periodic assistance and/or supervision.


2.    
Can perform some parts of the task satisfactorily requires considerable assistance.

1.    
Cannot perform the task satisfactorily, but has some knowledge of the task.
REFERENCES

Layne, C.E. and Greer, A. CXC Basic Mathematics.  A Revision Course.  

2nd Edition, 1991

Layne, C.E. and Greer, A. Certificate Mathematics.  
A Revision Course for the Caribbean, 1988

LaFevor, C.S. and Hendrix, T.G. Mathematics For Auto Mechanics, 1978

MOORE, GEORGE.  PRACTICAL PROBLEMS in MATHEMATICS for AUTOMOTIVE THECNICIANS, 1992

Millar, J. and Walker, A. A NEW COURSE IN ARITHMETIC 

Decimal Edition, 1971

Kramer, Arthur D. Mathematics for Electricity & Electronics
2nd Edition, 2002
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MODULE FIVE

______________________________________

PERCENTAGES

Module Objectives

This module deals with basic applications of percentage. These applications include calculating specific percentages of a given quantity, expressing simple fractions and decimals as percentages, calculating simple percentage profit and loss in sales transaction, computing simple domestic/personal budget with items as percentages of a given salary. Given basic rules/procedures, trainees should be able to calculate percentages accurately as relative portions of the given quantities and wholes.

Knowledge Requirement

1. Know the basic rules and procedures to be able to calculate percentages accurately as relative portions of the given quantities or wholes.

2. Convert fractions and decimals to percentage and vice versa.

3. Demonstrate an understanding of the application of percentage to domestic/personal budget.

Performance Requirement

1. Percentages.

Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

PERCENTAGES
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Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional “pencil and paper” tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisites

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time

20 Hours

Workplace Safety and Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION 

PERCENTAGES
     SHEET

Percentages are a third way of writing fractions.

In an arithmetic test, Mary scored 57 out of 100. A short way of writing 'out of 100' is by the words 'per cent' or by the sign %. Thus 57 out of 100 may be written as
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or
0.57
   or
   57%

In the same way:
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We can see that a decimal is a fraction expressed in tenths, plus hundredths, plus thousandths, etc. A percentage is another way of writing a fraction expressed in hundredths.

For many problems it is useful to express a fraction as a decimal or a percentage.

Conversion of Fractions and Decimals into Percentages

To convert a fraction or a decimal into a percentage we multiply it by 100.

Example 1

Convert into a percentage 

(a) 7/10,

(b) 3/4,

(c) 0.51

(a)
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(b)
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(c) 
0.51= 0.51 x 100% = 51%

You should learn the following fractions as decimals and percentages.
	Fractional

Form
	Decimal

Form
	Percentage

%

	
	1/2
	
	0.5
	
	50

	
	1/4
	
	0.25
	
	25

	
	3/4
	
	0.75
	
	75

	
	1/5
	
	0.2
	
	20

	
	2/5
	
	0.4
	
	40

	
	3/5
	
	0.6
	
	60

	
	4/5
	
	0.8
	
	80

	
	1/10
	
	0.1
	
	10

	
	3/10
	
	0.3
	
	30

	
	7/10
	
	0.7
	
	70

	
	9/10
	
	0.9
	
	90

	
	
	
	
	
	


Not all percentages are whole numbers. For instance
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(correct to 3 s.f.)



         = 0.667 x 100% 

 

         = 66.7%

Percentages are usually expressed correct to 1 decimal place.

Using a calculator
Many calculators possess a % key which is used in the way shown in Example 2.
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Example 2

(a) 
Convert 0.693 into a percentage.

(b) 
Convert  
[image: image91.wmf]8

5

 into a percentage.

(a)
	Input
	
	Display

	0.693
	
	0.693

	÷
	
	0.693

	1
	
	1.

	%
	
	69.3


(b)

	Input
	
	Display

	5
	
	5.

	÷
	
	5.

	8
	
	8.

	%
	
	62.5


Conversion of Percentages into Decimals

To convert a percentage into a decimal we divide it by 100.
.

Example 3

Convert into decimals (a) 86%, (b) 73.4%.

(a) 86% = 86 ÷ 100 = 0.86

(b) 73.4% = 73.4 ÷ 100 = 0.734

Using a calculator

Example 4

Convert 74% into a decimal number.
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	Input
	
	Display

	74
	
	74.

	x
	
	74.

	1
	
	1.

	%
	
	0.74


Percentage of a Quantity

When working out problems on percentages it is necessary to write the percentage in fractional form.

Example 5

Find 20% of 80.


20% of 80 = 
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This calculation can be done by using a calculator in the way shown below:

	Input
	
	Display

	20
	
	20.

	x
	
	20.

	80
	
	80.

	%
	
	16.


Example 6

30% of a certain length is 120 mm. What is the complete length?


30% of the length is 120 mm


100% of the length is 
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 mm = 400 mm
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To solve this problem using a calculator we proceed as follows:

	Input
	
	Display

	120
	
	120.

	÷
	
	120.

	30
	
	30.

	%
	
	400.


Percentages Given As Mixed Numbers

Banks, investment firms and credit houses frequently state their interest rates as mixed numbers: for example, 12 ½ % and 7 ¼ %.

Example 7

Express the following as fractions in their lowest terms: 

(a) 7 ½ %, 

(b) 33 
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%, 

(c) 37 ½ %.

(a) 
7 ½ % = 
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(b)
33
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(c)
37 ½ %= 
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It is important to remember that 12 ½ % = 
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and 33 
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Example 8

Calculate the value of 24 ½ % of $600.


24 ½ % = 
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24 ½ % of $600 = 
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Profit And Loss

(a)
Suppose that I buy a car for $10000 and sell it for $12000.


Cost price (CP) is $10000


Selling price (SP) is $12000


Profit = SP - CP = $12000 - $10000



    = $2000

If I sell the car for $8000:


Cost price is $10000


Selling price is $8000


Loss = CP - SP = $10000 - $8000 

         
      = $2000

Using a calculator:

	Input
	
	Display

	12
	
	12.

	-
	
	12.

	8
	
	8.

	÷
	
	4.

	8
	
	8.

	%
	
	50.


(b) 
A lady buys a second hand car for $3200 and sells it for $2400. Calculate her loss 
percent.


Cost price 
= $3200


Selling price 
= $2400


Loss % 


=
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The selling price (sometimes called the marked price) may be calculated when the cost price and the profit percent are given.  This calculation is of great importance to people such as shop​keepers and dealers who sell things.
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Profit and loss can be expressed as a percentage of the cost price as follows:

Profit % = 
[image: image109.wmf]100
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Example 9

(a) 
A dealer buys an article for $8 and sells it for $12.  Calculate his profit per cent. 


Cost price 
= $8


Selling price 
= $12


Profit % = 
[image: image111.wmf]%

1

100

8

8

12

´

-




           = 
[image: image112.wmf]%

50

1

100

8

4

50

2

1

1

=

´


Using a calculator:

	Input
	
	Display

	12
	
	12.

	-
	
	12.

	8
	
	8.

	÷
	
	4.

	8
	
	8.

	%
	
	50.


Example 10

A dealer buys an article for $20 and wants to make a profit of 30%. What should be his selling price?

Since the profit is to be 30%, the selling price is 130% of the cost price. That is
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Selling price = 
[image: image113.wmf]$
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A similar method may be used if there is a loss.

Example 11

A man buys a typewriter for $200 and when he sells it he shows a loss of 40%. For how much did he sell his typewriter?

The selling price is 60% of the cost price. That is



Selling price = 
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When the selling price and the profit per cent are given, the cost price may be calculated as shown in Example 12.

Example 12

By selling a wardrobe for $375 a trader makes a profit of 25%. For how much did he buy the wardrobe (i.e. what was his cost price)?

If the profit is 25%, the selling price must be 125%. Therefore


Cost price = 
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Discount

Sometimes a dealer will deduct a percentage of the selling price if the customer is prepared to pay cash. This is called discount.

Example 13

A wardrobe is offered for sale at $270. A customer is offered a discount of 10% for cash. How much does the customer actually pay?
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Method 1

Discount = 10% of $270 = $27

Amount actually paid = $270 - $27 = $243

Method 2

Since a discount of 10% is given, the customer pays only 90% (100%-10%) of the cost.

Amount actually paid = 
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Example 14

A dealer buys a table for $50. It is marked for sale at $80 but the dealer offers a discount of 10% for cash. What percentage profit does the dealer make on a cash sale?

Cash price 
= 90% of $80




= 
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= $ 72

Profit %
= 
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= 44 %

If you invest money with a bank or an invest​ment company, then interest is paid to you for lending them the money.  On the other hand, if you borrow money from the bank, then you will have to pay the bank interest. The amount of money which is invested or borrowed is called the principal (usually represented by the letter P). The amount of extra money received for lending the money is called the interest (I).

The interest is calculated as a certain percentage of the principal. The percentage return is called the rate percent (R). The total formed by adding the principal and the interest is called the amount (A). If the money is invested for more than 1 year then more interest is earned. The period of the investment, i.e. the time in years, is represented by the letter T.
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The computation of simple interest is based on the fundamental principle that interest is the amount of money charged to the borrower for the use of what he borrows. It is for this reason that simple interest is always computed on the principal, i.e. the actual amount of money of which the borrower has the use.

Thus if $5000 is invested for 2 years at 10% and the interest is $1000, then


the principal (P) is $5000


the number of years (T) is 2


the rate per cent (R) is 10%


the interest (I) is $1000


the amount (A) is $5000 + $1000 = $6000

Simple Interest

With simple interest the principal is always the same, no matter how long the investment (or loan) lasts.

Example 15

I invest $500 at 8% interest. How much interest will I get at the end of the year?
Interest = 8% of $500 = 
[image: image120.wmf]500
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= $40

Example 16

A man borrows $2000 at 10% for 2 years. How much interest will the man be charged?


Interest for each year 


= 10% of $2000








= 
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= $200


At the end of 2 years, interest 
= 2 x $200 







= $400

The simple interest (I) can be calculated from


Interest (I) = principal (P) x rate (R) x time (T)
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As the rate percent can be written as a fraction with a denominator of 100, the formula can be written as:


I =
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This formula can be transposed, depending on what we want to find. It is useful to learn these different forms:


I = 
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Example 17

A person borrows $2000 for a period of 4 years at 20% simple interest. Calculate the amount of interest that the person must pay.

We are given P = $2000, R = 20% and T = 4 years.


I = 
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Example 18

$1500 is invested at 15% simple interest per annum. How long will it take for the amount to reach $2850?


Interest 
= amount - principal


   
= $2850 - $1500 




= $1350

We now have P = $1500, I = $1350 and R = 15%. We have to find T.


T =
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Hence the amount will reach $2850 after a time of 6 years.
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Example 19

What principal is needed to earn interest of $96 if the money is invested at 6% per annum for 5 years?

We have I = $96, R = 6% and T = 5 years. We have to find P.


P = 
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Hence a principal of $320 is needed.

Compound Interest

Compound interest is different from simple interest in that the interest which is added to the principal also attracts interest. Thus after 2 years there will be more interest than after 1 year because there is more capital.

Example 20

I invest $5000 for 2 years at 15% compound interest. Calculate the amount after this period.

	Principal
	
	
	5000

	1st year's interest
	
	
	  750

	Amount at end of 1 year
	
	
	5750

	2nd year's interest
	
	
	  862.50

	Amount at end of 2 years
	
	
	6612.50


Although all problems on compound interest can be worked out by the method shown in Example 6, the work is tedious and time-consuming, particularly if the time period is lengthy. Here is a formula that will allow you to calculate the amount:




A = P
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Where

A stands for the amount after n years 




P stands for the principal




R stands for the rate percent per annum 

and 


n stands for the number of years for which the money is invested

You will have to make use of logarithms or a calculator when using this formula.

Example 21

$15000 is invested for 3 years at 12% com​pound interest. Calculate the amount after this period of time.

We are given P = $15000, R = 12% and n = 3.


A
= 15000 x 
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= 15000 x 1.123


= 21074

Hence the amount after 3 years is $21074.

It can be seen that to use this formula will take a lot of time. Compound interest tables are avail​able which can be used to find the amount of interest due at the end of a given period. Part of such a table is shown below. It should be care​fully noted that the table does not show the interest but the amount to which a principal of $I has grown in a number of years at a certain rate of interest. The interest is found by sub​tracting the principal from the amount.
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Compound Interest Table

The table shows the amount to which a principal of $1 grows

	Years
	5%
	6%
	7%
	8%
	9%

	1
	1.050
	1.060
	1.070
	1.080
	1.090

	2
	1.103
	1.124
	1.145
	1.166
	1.188

	3
	1.158
	1.191
	1.225
	1.260
	1.295

	4
	1.216
	1.262
	1.311
	1.360
	1.412

	5
	1.276
	1.338
	1.403
	1.469
	1.539

	6
	1.340
	1.419
	1.501
	1.587
	1.677

	7
	1.407
	1.504
	1.606
	1.714
	1.828

	8
	1.477
	1.594
	1.718
	1.851
	1.993

	9
	1.551
	1.689
	1.838
	1.999
	2.172

	10
	1.629
	1.791
	1.967
	2.159
	2.367


	Years
	10%
	11%
	12%
	14%
	15%

	1
	1.100
	1.110
	1.120
	1.130
	1.140

	2
	1.210
	1.232
	1.254
	1.277
	1.300

	3
	1.331
	1.368
	1.405
	1.443
	1.482

	4
	1.464
	1.518
	1.574
	1.603
	1.689

	5
	1.611
	1.685
	1.762
	1.842
	1.925

	6
	1.772
	1.870
	1.974
	2.082
	2.195

	7
	1.949
	2.076
	2.211
	2.353
	2.502

	8
	2.144
	2.304
	2.476
	2.658
	2.853

	9
	2.358
	2.558
	2.773
	3.004
	3.252

	10
	2.594
	2.839
	3.106
	3.395
	3.707


Example 22

Using the compound interest table, find the amount of compound interest earned by $800 invested for 7 years at 12% per annum.

From the table, $I becomes $2.211. To find the amount after 7 years we multiply $2.211 by 800.


Amount 
= $800 x 2.211




= $1768.80
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Compound interest earned
= amount-principal






= $1768.80 - $800 






= $968.80

Depreciation

When the value of an article decreases with age, this reduction is called depreciation. Two examples of articles whose value depreciates with time are motor vehicles and machines.

Problems on depreciation are similar to those on compound interest except that with compound interest the interest is added to the amount from the previous year, while with depreciation the interest is subtracted from the previous year's amount.

Example 23

The rate of depreciation of a vehicle bought for $10000 is 30% per annum. What is its value at the end of 2 years?

	1st year's value
	$10000

	1st year's depreciation
	3000

	Value at end of 1st year
	7000

	2nd year's depreciation
	2100

	Value at end of 2nd year
	4900


The formula for depreciation is
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(A = amount after n years, P = principal, R = rate per cent per annum, n = number of years.)
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Utilities and bills

Services which contribute to the health and comfort of people (the consumers) are called utilities. The most widely used utility services in the Caribbean are the electricity supply, the water supply and the telephone service. These services may be provided by a Government department, or by a private company.  The user of the service is billed for the amount used at regular intervals which may be monthly, quarterly or annually. The rates charged are usually regulated by a public utilities commission appointed by the Government. Rates may vary for different types of consumers, for example, individual householders (domestic users) or industrial companies and commercial enterprises (non-domestic users).

Electricity bills

The electric power used is measured by a meter, which is calibrated in units called kilowatt-hours.  Fig 1 shows the scales on a sample electric meter. The reading on the meter in fig 1 is 68531 kWh.



[image: image133.wmf]
The number of units used is calculated by taking the difference between the present reading on the meter and the previous reading. [if the previous meter reading was 68 124 kWh. then the consumer has used (68531 - 68124) kWh, that is, 407 kWh. Note that the numbers, 68124 and 68531, are readings on the meter and do not indicate units of electric power.

Generally, the total amount charged depends on the unit cost or rate, and the number of units used. The rate may vary as the number of units used increases - generally this is a lower rate but there may be exceptions.  There may also be extra charges such as a rental/customer charge, a fuel surcharge and Government tax. In many Caribbean countries, an amount is also included to adjust for changes in the foreign exchange rate. 
PERCENTAGES
______________________________________

This adjustment amount may be charged as a rate of the units used, or as a percentage of the total amount from energy, fuel and customer charges.

Belize’s Approved Electrical tariff Structure (July 1, 2003 to June 30,2004)

Social Rate

Applicable to low income users whose monthly consumption is less than 125 kWh.

Flat rate (Minimum charge)
$3.00

0 – 125 kWh



$0.21 per kWh

Residential Low Voltage Rate
Service charge


$4.00 per month

First 50 kWh



$0.20 per kWh

51 – 200 kWh


$0.33 per kWh

Above 200 kWh


$0.41 per kWh

Commercial Rate
Applicable to commercial customers using 2,500 kWh or more per month

Service charge


$65.00 per month

First 10,000 kWh


$  0.37 per kWh

10,000 – 20,000 kWh

$  0.36 per kWh

Above 20,000 kWh


$  0.35 per kWh

Industrial 1 Rate
Applicable to qualified customers using 30,000 kWh or more per month

Service charge


$75.00 per month

Demand charge


$32.00 per kVA demand per month

Off-peak energy


$  0.23 per kWh for period not described as peak 







 hours

Peak energy



$  0.40 per kWh where peak hours are those hours 







 between the periods of 6 p.m. to 9 p.m. Monday 






 through Friday
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Industrial 2 Rates
Applicable to qualified customers using an average peak load of 1.5 MW or greater per month

Service charge


$75.00 per month

Demand charge


$19.00 per kVA demand per month

Off-peak energy


$  0.17 per kWh for period not described as peak 







 hours

Peak energy



$  0.26 per kWh where peak hours are those hours 







 between the periods of 6 p.m. to 9 p.m. Monday  






 through Friday

Street Lighting (Includes maintenance and replacement)
Energy charge


$  0.40 per kWh

Example 24
Using the approved Electricity Tariff Structure for period July 1, 2003 to June 30, 2004 (Belize Electricity Limited) calculates the electricity bill for the following:


(a) 135 kWh at the residential Rate


(b) 320 kWh at the Residential Rate


(c) 25000 kWh at the Commercial Rate


(d) 34,275 kWh at the Industrial Rate 1 of which 60 kWh was at peak energy use.

(a)
Charge on first 50 kWh

= $(50 x 0.2)








= $10.00


Charge on next 85 kWh

= $(85 x 33)








= $28.05


Total charges



= $(4 + 10 + 28.05)








= $42.05

(b)
Charge on first 50 kWh

= $(50 x 0.2)








= $10.00


Charge on next 150 kWh

= $(150 x 0.33)








= $49.50
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Charge on next 120 kWh

= $(120 x 0.41)








= $49.20


Total charges



= $(4 + 10 + 49.5 + 49.2)








= $112.70

(c)
Charge on first 10,000 kWh

= $(10,000 x 0.37)








= $3,700


Charge on next 10,000 kWh

= $(10,000 x 0.36)








= $3,600


Charge on remaining 5,000 kWh
= $(5,000 x 0.35)








= $1,750


Total charges



= $(60 + 3,700 + 3,600 + 1,750)








= $9,115

(d)
Charge on peak energy use

= $(60 x 0.4)








= $24.00


Charge on Off-peak energy use
= $(34215 x 0.23)








= $7,869.45


Total charges



= $(75 + 32 + 24 + 7,869.45)








= $8,000.45

Water rates

The amount charged for providing water to a consumer may be calculated by using a unit cost or rate, and the number of units used, that is, the number of gallons as measured by meter readings (similar to that in the electric power supply).


Note: 1 cubic meter = 220 gallons

Another method of calculating the amount due for the water supply is based on the assessed or ratable value of the premises to which the water is supplied.  A percentage of this ratable value is used to calculate the annual water rates.  The charges calculated are paid monthly.
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Belize Water Services (BWS) water rates as of April, 2004
Belize City and Belmopan Sewer Zones
[image: image134.jpg]Qty Used | Rate per Rate for Max
From - To | 1000 gal each Gal | Charge
0-1000 n/a n/a $9.00
1001-2000| $15.00 $0.01500 $24.00
2001-3000| $16.50 $0.01650 $40.50
3001-4000| $17.50 $0.01750 $58.00
4001-5000| $18.50 $0.01850 $76.50
5001-6000| $19.50 $0.01950 $96.00
6001-7000| $20.00 $0.02000 | $116.00
7001-8000 | $20.50 $0.02050 | $136.50
over 8000 | $21.00 $0.02100 n/a





Example 25
[image: image135.jpg]Mthly Usage Bill
(in US Gals) | Description of Calculation Method | Amount
925  |For zero to 1000 gals - Min. Charge of:| $9.00
1452 $9.00 + (1452 - 1000) X $0.01500 = $15.78
2000 $9.00 + (2000 - 1000) X $0.01500 = $2§(.00
2698  [$24.00 + (2698 - 2000) X $0.01650 = $35.52
5425  |$76.50 + (5425 - 5000) X $0.01950 = $84.79





Water Only Areas Countrywide
[image: image136.jpg]r(;t—y Used

Rate per Rate for Max
(US Gals) | 1000 gal each Gal | Charge
0-1000 n/a n/a $7.50
1001-2000| $11.50 $0.01150 $19.00
2001-3000| $12.50 $0.01250 $31.50
3001-4000] $13.00 $0.01300 $44.50
4001-5000| $13.50 $0.01350 $58.00
5001-6000| $14.50 $0.01450 $72.50
6001-7000| $15.50 $0.01550 $88.00
7001-8000| $16.00 $0.01600 | $104.00

over 8000 | $16.50 $0.01650 n/a
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Example 26
[image: image137.jpg]Mthly Usage | Bill
(in US Gals) | Description of Calculation Method | Amount
925 For zero to 1000 gals - Min. Charge of: $7.50
1452 $7.50 + (1452 -1000) X $0.01160 = $12.70
2000 $7.50 + (2000 - 1000) X $0.1150 = $19.00
2698 $19.00 + (2698 - 2000) X $0.01250 = $27.73
5425  [$58.00 + (5425 - 5000) X $0.01450 = $64.16





San Pedro
[image: image138.jpg]Qty Used | Rate per Rate for Max
(US Gals) | 1000 gal each Gal Charge
0-1000 n/a n/a - $22.00
1001-2000| $26.00 $0.02600 $48.00
2001-3000| $28.00 $0.02800 $76.00
3001-4000| $30.00 $0.03000 $106.00
4001-5000| $32.00 $0.03200 $138.00
5001-6000| $38.00 | $0.03800 | $176.00
6001-7000 | $45.00 $0.04500 $221.00
7001-8000| $50.00 $0.05000 $271.00
over 8000 | $55.00 $0.05500 n/a





Example 27
[image: image139.jpg]Mthly Usage Bill
(in US Gals)| Description of Calculation Method Amount
925  |For zero to 1000 gals - Min. Charge of:| $22.00
1452 $22.00 + (1452 - 1000) X $0.02600 = $33.75
2000 |$22.00 + (2000 - 1000) X $0.02600 = $48.00
2698 $48.00 + (2698 - 2000) X $0.02800 = $67.54
5425 $138.00 + (5425 - 5000) X $0.03800 = $154.15
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Other Water Related Charges
[image: image140.jpg]Service Description*

Fee

Sewer Infrastructure Fee

Reconnection Fee (all areas) $25.00

Transfer Fee (all areas) | $20.00

Water Connection Fee Residential (all $85.00

areas except San Pedro)

Water Connection Fee Residential (San $127.50

Pedro)

Water Connection Fee Commercial (All Variable

areas except San Pedro) :

Water Connection Fee Commercnal (San $637.50

Pedro)

Sewer Connection Fee Residential (all $100.00

areas except San Pedro)

Sewer Connection Fee Resndentxal (San $150.00

Pedro)

Sewer Connection Fee Commercial (All Variable

-areas) | :

Water Infrastructure Fee $150.00
$1695.00




 

Security Deposits

[image: image141.jpg]Type of Deposit Amount

Security Deposit Residential (all areas) $50.00

Security Deposit Commercial (all areas $200.00 |
except San Pedro) |

Security Deposit Commercial (San Pedro) $300.00 |

Note: Where a customer is disconnected for non-payment .
more than twice within a 12-month period, the security deposit
is required to be three times the average monthly bill rounded |
up to the nearest $10. %





Example 28
Belize Water Services table of rates and calculations are given below (Consumption in US gallons)

1.
The following figures show the amount of water consumed in a period by Mr. 
John Doe who lives on the Island of San Pedro Ambergris Caye.


June – 3569 gallons  


July – 3896 gallons 



August – 4002 gallons 

September – 2993 gallons
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Calculate the amount that Mr. Doe must pay each month for the water he 
consumed.

	Month
	Monthly Usage 

(In US Gallons)
	Description of Calculation Method
	Bill 

Amount

	June
	3569
	$76.00 + (3569 – 3000) x $0.028
	
	$91.93

	July
	3896
	$76.00 + (3896 – 3000) x $0.028
	
	$101.09

	August
	4002
	$106.00 + (4002 – 4000) x $0.030
	
	$106.06

	September
	2993
	$48.00 + (2993 – 2000) x $0.026
	
	$73.82


Note (for month of June):

$76.00 = Rate for 3000 gal.








(3569 – 3000) = Remainder of gal. Over 3000







$0.028 = Rate for each gal.







$91.93 = Total amount due

2.
Ms. Flowers consumed 5036 gallons of water in the month of October and she was 
disconnected for non-payment.  Ms. Flowers lives in the Belize City area and is 
requesting reconnection; calculate the total amount she has to pay in full to get 
reconnected.



Gallons consumed

= 5036 gal.



Gallons over 5000

= (5036 – 5000) gal.







= 36 gal.



Rate for 5000 gal.

= $76.50



Rate for gal over 5000
= $0.0185



Reconnection fee

= $25.00



Security deposit fee

= $50.00


Total Bill Amount = Rate for 5000 gal. + reconnection fee + security fee + (gallon 




       over 5000 x rate for gallons over 5000)





    = $76.50 + $25.00 + $50.00 + (36 x $0.0185)





    = $76.50 + $25.00 + $50.00 + $0.666





    = $152.17

	Monthly Usage 

(In US Gallons)
	Description of Calculation Method
	Bill 

Amount

	5036
	$76.00 + $25.00 + $50.00 + (5036 – 5000) x $0.0185
	
	$152.17
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Where:
Gal. Consumed 

= 5036 gal.




Gal over 5000   

= (5036 – 5000)




Rate for gal. Over 5000 
= $0.0185




Rate for 5000 gal.

= $76.50




Reconnection fee

= $25.00




Security deposit fee

= $50.00




Total Bill amount

= $152.17

Telephone bills

The total bill for the telephone service usually includes a basic rental fee and service charges. The service charges are calculated at different rates for local calls, for long-distance inland calls and for overseas calls. There may also be special call/service charges and a Government tax.

Fig. 2 shows the details given in calculating the total amount due for telephone service. Note that the monthly rental is charged for the current month. October, while the call charges apply to the previous month(s), September. The rates also vary according to the Class Code. These rates depend on the time when the call is made, that is, the rates may be Full or Reduced; and also on the service used, that is, Person to Person, Station to Station or Collect Call.

RENTAL AND NON CALL CHARGES

	From
	To
	Description
	$

	1 Oct 97
	31 Oct 97
	Rental charges

	336.00

	
	
	

	

	
	Total
	
	336.00


	INTERNATIONAL CALLS

	Date/Time
	Mins
	Cis
	
	$

	19 Sept 97
	03:56
	4
	DF
	
	95.12

	23 Sept 97
	20:52
	17
	DF
	
	404.26

	27 Sept 97
	07:30
	5
	DF
	
	241.00

	27 Sept 97
	07:35
	13
	DF
	
	626.62

	28 Sept 97
	17:31
	2
	DF
	
	47.56

	
	
	
	
	
	

	
	Total
	
	
	
	1414.54
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Example 29
The charges on a telephone bill for August 1997 include a monthly rental fee of $30.00, which covers the charges for 30 local calls. A charge of 25 cents per call is made for each local call in excess of 30 calls. The number of local calls made in August 1997 was 210, and the charges for overseas calls were $284.60. A tax of 50% is payable on overseas calls.

Calculate

(a) 
the amount due for local calls:

(b) 
the tax on overseas calls;

(c)
the total amount of the telephone bill.
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LOCAL CALLS
	From
	To
	Description
	$

	15 Sept97
	15 Oct 97
	297 Calls
	

	
	1103 Minutes @ $0.15 per min
	165.45

	LONG DISTANCE CALLS

	Date/Time
	
	Mins
	
	Cls
	$

	15 Sept 97
	19:01
	5
	
	DR
	1.90

	16 Sept 97
	15:39
	16
	
	DF
	12.16

	16 Sept 97
	19:22
	14
	
	DR
	5.32

	17 Sept 97
	19:36
	1
	
	DR
	0.38

	17 Sept 97
	19:37
	4
	
	DR
	1.52

	
	
	Total
	
	
	21.28

	CLASS CODES (Cls)

	DF-
	Direct Full
	PF-
	Person to Person Full

	DR-
	Direct Reduced
	PR-
	Person to Person Reduced

	CF-
	Collect Call
	SF-
	Station to Station Full

	
	
	SR-
	Station to Station Reduced

	ACCOUNT STATEMENT

	     1 Nov 1997
	
	$

	Amount Brought Forward
	
	2475.93

	     Payment 1997/09/01 
	
	-2475.93

	OUTSTANDING
	
	0.00

	
	
	

	This Period
	
	

	Rental and Non-Calls Charges
	
	336.00

	Total Call Charges
	
	1601.27

	Free Usage
	
	-9.00

	Total Charges This Period
	
	1928.27

	Tax @ 15 %
	
	289.24

	TOTAL NOW DUE
	
	2217.51


Fig. 2
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Number of local calls charged 
= (210 - 30)





= 180

(a) 
Charges for local calls 
= $(180 x 0.25)




= $45.00

(b) 
Tax on overseas calls

= $ (284.60 x 0.5)




= $142.30

(c) Total amount of bill







= $(30.00 + 45.00 + 284.60 + 142.30)








= $501.90

BILLING DETAILS

Telephone Number: ___________

	RENTAL CHARGES

	From
	To
	Description
	$

	1-Nov-1997
	30-Nov-1997
	Residence Line
	29.00

	1-Nov-1997
	30-Nov-1997
	2500 Handset – Touchtone
	0.00

	1-Nov-1997
	30-Nov-1997
	Hold Number Delivery - Unlisted
	0.00

	1-Nov-1997
	30-Nov-1997
	Tone Facility
	2.00

	1-Nov-1997
	30-Nov-1997
	Ex-Directory Listing
	5.00

	
	
	Total
	36.00

	
	
	CONCESSIONS
	

	
	
	Local Calls Credit
	-1.60

	
	
	
	

	
	
	CALL CHARGES (See below for class codes
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	                                                   International

	Date/Time
	
	Country/Destination
	Called No.
	Min
	Cls
	$

	
	
	Jamaica
	18769621234
	2
	DD
	4.10

	
	
	Barbados
	12464381234
	1
	DN
	1.70

	
	
	Jamaica
	18769441234
	17
	DD
	34.85

	
	
	Jamaica
	18759351234
	10
	DD
	20.50

	
	
	Florida
	19545701234
	3
	DN
	12.00

	
	
	Jamaica
	18769621234   
	4
	DD
	8.20

	
	
	St. Lucia
	1758.4501234
	10
	DD
	10.50

	
	
	Jamaica
	18769621234
	3
	DD
	6.15

	
	
	Jamaica
	18769271234
	1
	DD
	2.05

	
	
	Jamaica
	18099271234
	1
	DD
	2.05

	
	
	Jamaica
	18099271234
	1
	DD
	2.05

	
	
	Jamaica
	18099271234
	1
	DD
	2.05

	
	
	
	
	
	
	

	
	
	Total
	
	
	
	106.20


	Local Calls

	From
	To
	
	No. Of Calls
	Min.Sec
	$

	30-Sept-1997
	31-Oct-1997
	Local Calls
	266
	1317.32
	107.18

	
	
	Total
	
	
	107.18

	
	
	
	
	
	

	Class Codes

	
	
	
	

	DD
	Direct day
	PD
	Operator Assisted Person To Person Day

	DN
	Direct Night
	PN
	Operator Assisted Person To Person Night

	SD
	Operator Assisted Station to Station Day
	CD
	Collect Day

	SN
	Operator Assisted Station To Station Night
	CN
	Collect Night

	
	
	
	


Fig. 3

ASSIGNMENT 

PERCENTAGES
     SHEET

Task 1

Convert the following fractions into percentages.

1. 
13/20

2. 
14/25

3. 
29/50

4. 
5/8

5. 
1/3

6. 
5/9

7. 
3/11

8. 
5/12

Convert the following decimals numbers into percentages.

1. 0.9

2. 0.87

3. 0.05

4. 0.562

5. 0.752

6. 0.917

Convert the following percentages into decimal numbers.

1. 44%

2. 15%

3. 9%

4. 8.3%

5. 95.2%

6. 33.3%

Task 2

Find the percentage of the following quantities.

1. 30% of 70

2. 15% of 80

3. 12% of 50
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Find the percentage of the following.

1. 80 out of 400

2. 30 out of 150

3. 30 out of 75

4. 45 out of 60

5. 33 out of 80

Find the value of the following.

1. 
3 1/2 % of $400. 


2.     5 1/4 % of $800.

3. 
33 1/3 % of $900. 


4.     37 1/2 % of $1600. 

5. 
8 2/2 % o f $4500.

Task 3

Solve the following problems.

1. 
A shopkeeper buys an article for 40 c and sells it for 50 c. What is the profit-per 
cent?

2. 
An article is bought for $5 and sold for $4. What is the loss per cent?

3. 
A greengrocer buys a box of 150 grapefruit for $12. He sells them for 12 c each. 
What is the profit percent?

4. 
A second hand car is bought for $6200 and sold for $1550. What is the percentage 
loss?

5. 
A dealer buys 200 pencils for $50 and sells them for 30 c each. Calculate the profit 
percent.

6. 
A dealer buys an article for $30. He wishes to make a profit of 20%. For how much 
should he sell the article?
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7. 
A dealer buys an armchair for $200. If his profit is to be 40%, for how much should 
he sell the armchair?

8. 
A bicycle is sold for $375 and the trader makes a profit of 25%. What was the cost 
price of the bicycle?

9. 
A car is sold for $21000 and the garage who sold the car made a profit of 40%. 
Calculate the cost price of the car.

10. 
A chair is marked for sale at $260 thereby making the shopkeeper a profit of 30%. 
How much did the shopkeeper pay for the chair?

Task 4

Calculate the discount or the discount price in the following problems.

1. 
An armchair is for sale at $200. The shop​keeper offers a discount of 10% for cash. 
How much will a cash-paying customer pay for the chair?

2. 
During a sale, a clothing shop offers a 12% discount for cash. If the price of a suit 
is $120, how much will it sell for during the sale?

3. 
A furniture store offers a 7% discount for cash. How much discount will be allowed 
on furni​ture costing $1100?

4. 
If discount of 12 ½ % is allowed on goods purchased for cash, find how much a 
cash​
paying customer will pay for goods marked for sale at $800.

5. 
A shop offers 15% discount on a piece of furniture marked for sale at $360.




(a) 
Calculate the amount of discount allowed. (b) Find the actual amount the 


customer will pay.

6. 
A coat was bought by a retailer for $200. It was marked for sale at $300 but the 
retailer offers a discount of 20% for cash. Find the retailer's percentage profit on a 
cash sale.
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7. 
During at sale a shopkeeper offers a discount of 25% on household goods.  A 
vacuum cleaner is marked at $300.


(a) 
Calculate the discounted price of the cleaner.



(b) 
If the shopkeeper paid $200 for the cleaner, calculate his percentage profit





on the sale.


Task 5

Calculate the simple interest of the following.

1. $800 at 5% per annum 

2. $2000 at 9% per annum 

3. $500 at 12% per annum 

4. $1000 at 11% per annum 

5. 
$3000 at 15% per annum

6. 
$1400 for 4 years at 5% per annum 

7. 
$2000 for 3 years at 10% per annum 

8. 
$ 500 for 5 years at 8% per annum

9. 
$1500 for 2 years at 7% per annum

10. 
$800 for 4 years at 12% per annum

Task 6

Calculate the compound interest for each of the following.

1. 
$300 invested for 2 years at 5% per annum 

2. 
$1000 invested for 3 years at 10% 
per annum: 
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3. 
$500 invested for 3 years at 10% per annum

4. 
$800 invested for 2 years at 9% per annum 

5. 
$2000 invested for 3 years at 15% 
per annum

6. 
A man borrows $1500 for 2 years at 15% compound interest. How much will the 


man have to repay?

7. 
A woman can invest some money at 10% simple interest or at 8% compound 
interest. If she invests $8000 for 3 years, find which is the more profitable 
investment and by how much.

8. 
An investor puts $1500 into a savings account paying 8% compound interest per 
annum. He also puts $6000 into a savings bond paying 10% simple interest. 



Calculate (a) the amount in the savings account after 3 years, (b) the interest paid 
by the savings bond after 3 years.

Task 7

Calculate the depreciation value of the following.

1. 
A man buys a machine for $1600. If its value depreciates at 10% per annum, what 
will be its value at the end of 3 years?

2. 
A company buys office machinery at a cost of $60000. If the value of the machines 
depreciates at 15% per annum, calculate its value at the end of 2 years.

3. 
A lorry costs $25000. It depreciates in value at 20% per annum. Find its value at 
the end of 3 years.

4. 
A machine costs $40 000 when new. Its value depreciates at 25% per annum. 
What is the value of the machine at the end of three years?

Task 8
1. 
An electricity meter reading changes from 023456 to 024664.  Using the 
Residential Low Voltage rate, calculate the amount to be paid at the end of the 
month.
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2. 
An electricity bill includes energy charges and a service charge at the Residential 
Low Voltage Rate.  A Government tax is also added to the total charges.  If the 
total energy used was 425 kWh:


(a) Calculate the amount due for energy charges.


(b) The total amount to be paid by the consumer is $178.10.  Calculate the amount 
      paid in government tax and the tax percentage.

3. 
A customer who is billed at the social rate used 760 units of electric
energy. Use 
the rates and other charges from the Belize Approved Electricity Tariff Structure to 
calculate the 
total amount to be paid.

4. 
If the customer in question 3 is a Residential low voltage user.  Calculate the total 
amount to be paid.

5. 
A householder is charged for electricity at the Industrial rate 1. The meter 
reading changed from 135260 to 205830.  Calculate the total amount to be paid, 
including all charges if 1278 kWh was during peak hours.

6. 
The meter readings for the kWh used for October and November are given in the 
table below


	PREVIOUS READING
	PRESENT READING

	30 SEPTEMBER
	30 NOVEMBER

	019802
	020137



(a) Calculate the number of kWh units used. 

A Government tax of 15% of the total charges is added to the bill.


(b) Calculate the total payable at the Residential low voltage rate.

Task 9
1. 
A family living in Belize City with in the sewer area uses 23 cubic meters of water 
during a certain month.  Using 1 cu meter = 220 gallons, calculate the total bill to 
be paid at the end of the month.

2. 
A woman living in a residential area in San Pedro used 1345 gallons of water 
during the month of May.  After failure to pay her bill, she was disconnected.  What 
will she have to pay in full in order to be reconnected?
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3. 
A meter used to measure the water supply is calibrated in cubic meters. The 
readings of the meter change from 08240 on November 7th to 08268 on 
December 6th. Calculate


(a) The number of cubic meters of water used;



(b) The number of gallons used for the thirty days;



(c) The average number of gallons used per day to the nearest gallon.

4. 
A household used an average of 32 cu meters of water per month. Calculate, using 1 cu meter = 220 gals.


(a) The average number of gallons used per month;



(b) The average number of gallons used per quarter;


(c) The average water charges per quarter, if the family lives in Belmopan in the 
  
     sewerage zone.

5. 
A commercial building used an average of 36000 gallons of water per quarter.



(a) If the business is located in San Pedro, calculate the water charges per


  
  quarter.

There is a Government tax of 30% of the total charges is included in the total amount due.


(b) Calculate the amount to be paid by the customer.

Task 10
1. 
Use the charges given in Fig. 3 to calculate the rates paid per minute for an 
international call to


(a) Jamaica, DD (b) Barbados, DN (c) Florida, DN (d) St Lucia, DD

2. 
Using the account statement given below, calculate


(a) The tax on the total charges;


(b) The 'TOTAL NOW DUE' on the bill

ACCOUNT STATEMENT










 $

Total monthly rentals




 36.00

Total International/Special Call Charges 


106.20

Total Local Call Charges




107.18

Concessions






   -4.60
PERCENTAGES
______________________________________

Total Charges excluding Tax @ 15%


244.78


Tax @ 15%






______   

TOTAL NOW DUE





______

3. 
Use the amounts listed under the charges for Long Distance Calls in Fig. 2 to 
calculate


(a) The full rate, DF;


(b) The reduced rate, DR;


(c) The difference as a percentage of the full rate.

4. 
The telephone bill for Mary James is given below. Telephone subscribers are 
charged a monthly service fee of $27.50 which covers up to a maximum of 30 local 
calls per month. A charge of 20 cents per call is made for each local call in excess 
of 30 calls. A tax of 75% is payable on all oversees calls.

(a) Calculate

Telephone Bill

	Name:

Mary James
	Account No. J0052

	Previous Reading

March 31, 1992
	Present Reading

April 30, 1992
	Number of 

Local Calls

	
	
	

	CHARGES

	
	$
	€

	
	Arrears
	
	

	
	Service Fee
	27
	50

	
	Local Calls
	
	

	
	Overseas Calls
	80
	00

	
	Tax On Overseas Calls
	
	

	   TOTAL
	209
	40



(i)   the number of local calls made in April; 



(ii)  the amount due for local calls in April;


(iii) the tax on overseas calls in April; 


(iv) the arrears from March.


(b) Mary was charged $13.00 for local calls in May 1992. Calculate the total 


              number of local calls she made in May 1992.
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media 

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST     
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Performance Rating

 5
   4
    3
    2
   1

	1.   Express fraction as percent
	
	
	
	
	

	2.   Express percent as fractions
	
	
	
	
	

	3.   Express decimal as percent
	
	
	
	
	

	4.   Express percent as decimal
	
	
	
	
	

	5.   Express one quantity as a percent of another
	
	
	
	
	

	6.   Calculate Profit and Loss Percentage
	
	
	
	
	

	7.   Application of percentages to bill and invoices
	
	
	
	
	


 RATING SCALE

5.    
Can perform the task with initiative and adaptability to problem situations.

4.    
Can perform the task satisfactorily without assistance and/or supervision.

3.    
Can perform the task but requires periodic assistance and/or supervision.


2.    
Can perform some parts of the task satisfactorily requires considerable assistance.

1.    
Cannot perform the task satisfactorily, but has some knowledge of the task.
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MODULE SIX
______________________________________

RATIO AND PROPORTION

Module objective

This module focuses on some applications of ratio and proportion.  These applications include expressing ratio as a comparison between one quantity and another, compute simple proportional division of quantity, using direct and indirect proportions to solve simple problems involving ratio/shares and applying ratio calculation procedure to determine proportions of elements or composite quantities. Given a simple case with specified proportional relationship between quantities trainees should be able to apply the form and procedure for ratio to calculate specific shares accurately.

Knowledge Requirement

1. Demonstrate knowledge of the use of ratio as a comparison between quantities.

2. Use the form and procedure for ratio to calculate specific shares and proportional relationship between quantities accurately.

Performance Requirement

1. Ratio and proportions. 
Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

RATIO AND PROPORTION
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Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional “pencil and paper” tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisites

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time

12 Hours

Workplace Safety and Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION 

RATIO AND PROPORTION

     SHEET

Ratio

Mr. and Mrs. Jones have two sons. Bill Jones is 16 years old and Mark Jones is 1 year old. When comparing the ages of her children, Mrs. Jones states that Bill is 15 years older than Mark. She subtracts 1 from 16 to compare the ages. Subtraction is one method of comparing numbers. Mr. Jones states that Bill is sixteen times as old as Mark. Mr. Jones uses the method of division to compare the ages. Mr. Jones divides sixteen by one.

A ratio is the comparison of two numbers by division. A ratio is written in three different forms. Using the example again, the ratio of Bill's age to Mark's age can be written 16/1 (fractional form), 16:1 (with colon), or 16 to 1 (using word “to”). The ratio of Mark's age to Bill's age is 1/16, 1:16, or 1 to 16. The student should notice that a ratio is set up in the same order as stated. The three forms are similar. The numerator of the fraction is given before the colon and the word "to". The denominator follows the colon and the word “to”. The value of the denominator, or the second number in the ratio, can not be zero.

A ratio is expressed in lowest terms. To express a ratio in lowest terms, divide each term by the largest common factor. The ratio 12:16 is expressed as 3:4 because 12 and 16 are divided by 4 (the largest common factor).

A ratio contains no units of measurement.  When units of measure are used in a ratio, the ratio compares only required units of measure.  For example, John has two quarters and Mary has two dimes.  Find the ratio of the value of John's money to the value of Mary's money. Two quarters equal 50c. Two dimes is 20c. The ratio is then 50:20 or 5:2.

Sometimes the student has to determine a ratio or total amounts when parts are given. For example, a certain metal is 10 parts copper to 20 parts tin. How many kilograms of each are in a piece of the metal weighing 360 kilograms?

If there are 10 parts of copper to each 20 parts of tin, the metal is composed of 30 parts. The weight of copper compared to the total weight is 10/30 or 1/3. The eight of tin compared to the total weight is 20/30 or 2/3. To find the actual weight, the fraction is multiplied by the total weight.
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The solution checks because 120 kg + 240 kg equals 360 kg, the total weight.

The ratios 3:1, 5:7 and 19:6 are in their simplest terms because there is no whole number which will divide exactly into both sides of the ratio. The ratios 6:4, 15:3 and 40:50 are not in their simplest terms.  2 will divide into both 6 and 4 and so 6:4 is equivalent to 3:2.

3 will divide into both 15 and 3 and so 15:3 is equivalent to 5:1.

10 will divide into both 40 and 50 and so 40:50 is equivalent to 4:5.

To express a ratio in its simplest terms, we divide each term in the ratio by the HCF of these terms.

Example 1

(a) 
Express the ratio 72:84 in its simplest terms.


The HCF of 72 and 84 is 12. Hence


72:84 = 72 ÷ 12 : 84 ÷ 12 = 6:7

(b) Express the ratio 25:30:45 in its simplest terms.


25:30:45
= 25 ÷ 5 : 30 ÷ 5 : 45 ÷ 5



= 5:6:9

Note that the HCF of 25, 30 and 45 is 5.
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To simplify a ratio such as 
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, 
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 we change the mixed numbers into improper fractions and express each fraction with the same denominator. Thus
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Example 2
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Simplifying Ratios with Units

We can simplify the ratio 30 cm : 80 cm by first removing the units, because they are the same, and then dividing both sides by 10:


30 cm : 80 cm is the same as 3 : 8

The ratio 5 cm : 2 m can be simplified by making the units the same and then removing them.


5 cm: 200 cm = 5: 200 = 1: 40 (by dividing both sides by 5)

Proportional Parts

The line AB (Fig. 1) whose length is 15cm has been divided into two parts in the ratio 2:3. The line has been divided into its proportional parts and, as can be seen from the diagram, the line has been divided into a total of five parts. The length AB contains 2 of these parts and the length BC contains 3 of them. Each part is 15 ÷ 5 = 3 cm long. Hence AC = 2 ×3 = 6 cm and BC = 3 × 3 = 9 cm.
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Fig. 1
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The problem could be tackled in this way: 


Total number of parts = 2 + 3 = 5


Length of each part = 15 cm ÷ 5 = 3 cm 


Length of AC = 2 x 3 cm = 6 cm 


Length of BC = 3 x 3 cm = 9 cm

Example 3

Divide $240 in the ratio 5:4:3.


Total number of parts 
= 5 + 4 ÷ 3 
= 12 


Amount of each part 
= $240 ÷ 12 = $20 


Amount of the first part 
= $20 x 5 
= $100 


Amount of the second part = $20 x 4 
= $80 


Amount of the third part 
= $20 x 3 
= $60

Direct Proportion

Two quantities are in direct proportion if an increase (or decrease) in one quantity is matched by an increase (or decrease) in the same ratio in the second quantity.  If 8 pencils cost 80c then 16 pencils will cost 160c (the number of pencils is doubled and the cost is also doubled).  Also, 4 pencils will cost 40c (the number of pencils has been halved and the cost is also halved). The number of pencils and their cost are in direct proportion.

Example 4
If 7 pens cost 56c, how much will 5 pens cost?

Method 1
(the unitary method)




7 pens cost 56c




1 pen costs 56c ÷ 7 = 8c 




5 pens cost 5 x 8c = 40 c

RATIO AND PROPORTION
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Method 2 
(the fractional method) 





7 pens cost 56c




5 pens cost
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You should decide for yourself which method, unitary or fractional, to use when solving a problem.

Best Buys

Problems on best buys are solved using direct proportion.

Example 5

I can buy 100 ml of shampoo for $1.40, 150 ml for $1.68 or 200 ml for $2.80. Which is the best buy?

The best way to tackle this problem is to put the ratio of the amounts in its lowest terms.


100 ml : 150 ml : 200 ml is the same as 2: 3:4


(by dividing through by 50 ml)

Now find the price for 50 ml of each item:


100 ml for $1.40 means that 50 ml will cost $0.70 


150 ml for $1.68 means that 50 ml will cost $0.56 


200 ml for $2.80 means that 50 ml will cost $0.70.  

We can see that 150 ml for $1.68 is the best buy.

Using a calculator

If a calculator is used it is easier to work out the cost of 1 ml of each shampoo. The best buy is then the shampoo which costs the least per milliliter.


100 ml for $1.40 is equivalent to 1 ml
RATIO AND PROPORTION
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150 ml for $1.68 is equivalent to 1 ml

for 
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200 ml for $2.80 is equivalent to 1 ml

for 
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Hence, as before, the best buy is 150 ml for $1.68.

Inverse Proportion

If an increase (or decrease) in one quantity produces a decrease (or increase) in a second quantity in the same ratio, the two quantities are in inverse proportion.

Example 6

Five men building a wall take 20 days to complete it. How long would it take (a) four, (b) 10 men to complete it?


5 men take 20 days



[image: image153.wmf]\

 1 man takes 20 x 5 days = 100 days  
(one man takes longer so multiply by 5)

(a)
4 men take 100 ÷ 4 days = 25 days (four men take less time so divide by 4)

(b)
10 men take 100 ÷ 10 days = 10 days.

Measures of Rate

If a car travels 8 km on 1 liter of fuel we say that its fuel consumption is 8 km per liter of petrol. This is the rate at which the car consumes fuel.
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The flow of water from a pipe or a tap is usually measured in gallons per minute or liters per minute. This is the rate of flow of the water.

When a car has a speed of 40 miles per hour this gives the rate at which it travels, that is 40 miles in one hour.

Example 7

A car has a fuel consumption of 7 km per liter.  How much fuel will be needed for a journey of 105 km?


Fuel required 
= 
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= 
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= 15 liters

Example 8

The flow of water from a pipe is 20 liters per minute.  How long will it take to fill a container with a capacity of 70 liters?


Time taken 
= 
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= 
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= 3.5 minutes

We now see from these examples that if we know the rate of flow we can work out the time taken to fill a container of known capacity.  We can also work out the amount of water delivered in a given time.  If butter, for instance, is sold at $6.60 per kg then this is the rate at which butter is sold.  We can, knowing the cost per kilogram, easily work out the cost of any amount of butter.

ASSIGNMENT
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     SHEET
Task 1

Express each of the following ratios in its simplest terms:

1. 5:20 
2. 8:16
3. 4:12 
4. 42:49 

5. 25:30 
6. 35:42 
7. 16:24 
8. 25:20


9. 36:24 
10. 56:64 
11. 48:60
12. 5000:7500


13. 50:60:70
14. 25:30:45
15. 40:50:60:70

Task 2

Task 2 should bring out the similarities between ratios and fractions. Compare for instance,



42:49 = 6:7 

with
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and

  5:20 = 1:4

with
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Express the following ratios as fractions in their lowest terms:

1. 9:7 
2. 5:10 
3. 14:7 
4. 12:15

5. 16:24
6. 80:100
7. 3:9 
8. 15:18

9. 21:24
10. 45:81

Task 3

Simplify the following ratios:

1. 
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[image: image162.wmf]8

3

2

1

:


4. 
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9. 
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Task 4

Simplify the following ratios:

1. 400 cm : 100 cm
2.   500 cm : l m
3. 60 g : 2 kg
4. $1.50 : 50c

5. 5 kg : 250 g
6.   400 cm : 4 km
7. 2
[image: image170.wmf]2
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 km : 500 m
8. 3 cm : 9 mm

9. $8.00 : 25c

10. 3 kg : 90 g

Task 5

1. 
Divide $1600 in the ratio 5: 3. 

2. 
Divide 80 kg in the ratio 7: 3.

3. 
Divide 120 m in the ratio 2: 3: 5.

4. 
A line 1.68 m long is to be divided into 3 parts in to the ratio 2:7:11.  Find, in 
millimeters, the length of each part.

5. 
A mark is made on a long pole so that the ratio of the two parts is 7:5.  If the longer 
part is 35 cm, what is the length of the pole?

6. 
An amount of money is shared into three parts in the ratio 2:4:5.  If the largest 
share is $40, what is the total amount of money?

7. 
An alloy is composed of copper, tin and nickel in the ratio 2:3:2. If 300 g of tin is 
used, how much alloy is made?

8. 
A man divides a sum of money between his three children in the ratio 4:5:7.  If the 
smallest share is $200 how much money is shared?
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Task 6

1. 
3 oranges cost 60c. How much will 7 oranges cost?

2. 
9 pencils cost 54c. How much 12 will pencils cost?

3. 
3 bananas cost 72c. How much will 7 bananas cost?

4. 
2 bottles of ink cost $3.60. How much will 7 bottles of ink cost?

5.
8 plates Cost $35.20. How much will 5 plates cost?

6. 
A car travels 410 km on 40 liters of petrol.  How much petrol will be needed for a 
journey of 325 km?

7. 
18 m of stair carpet costs $168. How much will 12 m cost?

8. 
A machine makes 15 articles in 
[image: image171.wmf]2
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 hour. How many articles will it make in (a) 1 
hour, (b) 2 hours, (c) 5 hours?

9. 
A man earns $24 in 2 hours. How much will he earn in (a) 
[image: image172.wmf]2

1

hour, (b) 3 hours?

10. 
What is the mass of 20 books if 4 similar books have a mass of 800 g?

Task 7

Which is the best buy?

1. 
20 g at 60c or 50 g at $1.00 

2. 
l00 g at $1.50, 200 g at $2.20, 300 g at $3.18 or 400g at 54.28.

3. 
850 g of washing powder at $2.04 or 2500 g at $7.00.

4. 
50 g of corn flour at $1.40 or 80 g at $2.56.

5. 
250 g packet of cornflakes at $1.75 or a 500 packet at $3.00.
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Task 8

1. 
Six men digging a ditch take 12 days. How long would it take two men?


2. 
A farmer employs 15 men to pick fruit. It takes them 8 days. How long would it take 

10 men to pick the fruit?

3. 
A bag of sweets is shared between 5 children and each child gets 3 sweets. How 
many sweets would each get if a similar bag were shared between 3 children?

4. 
Seven men make 21 toys in 30 minutes. How long would it take 21 men?

5. 
Five men take 20 hours to pick a field of beans. How long would it take 20 men?

6. 
Twelve men take 2 hours to dig a hole in a road. How long would it take three 
men?

7. 
Eight women can do a piece of work in 60 hours. How many women would be 
needed to complete the work in 20 hours?

8. 
Ten men building a wall take 30 days to complete it. How long would it take six 
men to build the wall?

Task 9

1. 
Potatoes are sold at $3.30 per 55 kg bag.



(a) Calculate the cost per kilogram.


(b) How much will 12 kg cost?

2. 
The flow of water from a tap is measured as 60 liters in 5 minutes.




(a) Work out the rate of flow in liters per minute.


(b) Calculate the time needed to fill a con​tainer with a capacity of 45 liters.


(c) How much water will flow in 7 minutes if this rate of flow is maintained?

3.  
A car travels a distance of 24 km on 2 liters of petrol.



(a) Calculate the fuel consumption of the car in kilometers per liter.


(b) How far would the car be expected to travel on 5 liters of fuel?


(c) How many liters of fuel would be needed for a journey of 120 km?

RATIO AND PROPORTION

______________________________________

4. 
A car travels 80 km in 2 hours. If it keeps the same speed, how far will it travel in 



(a) 1 hour?



(b) 5 hours?

5. 
If 100 g of sweets cost 44c, find the cost of 300g.

6. 
8 people take 5 hours to pick a row of raspberries. How long would it take 4 people 
to do the work?

7. 
It took 4 men 2 hours to dig a hole in a road.  How long would 12 men take?

8. 
15 kg of potatoes costs $3.00. Calculate the cost of (a) 5 kg, (b) 40 kg.
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media 

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST    

  RATIO AND PROPORTION
    SHEET


Performance Rating

 5
   4
    3
    2
   1

	1.   Express ratio as comparison
	
	
	
	
	

	2.   Compare proportional division
	
	
	
	
	

	3.   Solve problems in Direct proportion
	
	
	
	
	

	4.   Solve problems in Inverse proportion
	
	
	
	
	

	5.   Determine proportions of composite quantities 

      using ratio
	
	
	
	
	


RATING SCALE

5.    Can perform the task with initiative and adaptability to problem situations.

4.    Can perform the task satisfactorily without assistance and/or supervision.

3.    Can perform the task but requires periodic assistance and/or supervision.


2.    Can perform some parts of the task satisfactorily requires considerable assistance.

1.    Cannot perform the task satisfactorily, but has some knowledge of the task.
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MODULE SEVEN 

______________________________________

BASIC STASTISTIC (DATA, TABLES, GRAPHS, SCALES)

Module Objective
This module deals with basic statistic using data, table, graph and scales.

The module also provides opportunity for trainees to organize simple discrete data into frequency table, calculate simple forms of measures of central tendency, use approximations to make comparison, illustrate data using simple graphs, and use scaled vertical and horizontal axis to make basic interpretations of graphs. Given relevant description/information about a simple set of data, trainees should be able to use tables/graphs/scales to present the information graphically or interpret the information on graph; and be able to do basic calculations and approximations with the related information. 

Knowledge Requirement 

1. Demonstrate knowledge of the use tables/graphs/scales to present information graphically.

2. Demonstrate knowledge of the use of measures of central tendencies to represent data.

Performance Requirement

1. Basic statistic: data, table, graphs, scales.
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______________________________________

Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional “pencil and paper” tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisites

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time

15 Hours

Workplace Safety and Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION 

BASIC STATISTICS (DATA, TABLES, 


SHEET


GRAPHS, SCALES)
 

Introduction

Statistics is the name given to the science of collecting and analyzing facts.  Originally statistics used only information about the state, hence the name statistics.  Nowadays, however, in almost all science and business reports, newspapers and government publications, use is made of statistical methods.

Statistical methods range from the use of tables and diagrams to the use of statistical averages, the object being to assist the reader to understand what deductions can be drawn from the quantities under discussion.

Simple Bar Charts

The information in a simple bar chart is rep​resented by a series of bars all of the same Width. The bars may be drawn vertically or horizontally and the heights (or lengths) of the bars represent the magnitude of. the figures given.

A simple bar chart shows clearly the size of each item of information but it is not easy to obtain the total of the items from such a diagram.

Example 1
A family spends their weekly income of $300 as follows:


Food


$100


Clothes


  $50


Fuel


  $40


Rent or mortgage
  $90


Other expenses
  $20





$300
Figure 1 show the above information in the form of a vertical bar chart whilst figure 2 shows it in the form of a horizontal bar chart.
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Fig. 2

Chronological Bar Charts

A chronological bar chart compares quantities over periods of times. It is similar to the vertical bar chart and its construction is basically the same as for a graph.

Example 2

The figures below give the world population (in millions) of people from 1750 to 1950. Draw a chronological bar chart to represent this information.

	Year
	Population (millions)

	1750
	728
	

	1800
	906
	

	1850
	1171
	

	1900
	1608
	

	1950
	2504
	


When drawing a chronological bar chart time is always marked off along the horizontal axis, as shown in Fig 3. The chart clearly shows how the population of the world has increased over the 200 years shown.
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Fig 3

Proportionate Bar Chart

The proportionate bar chart relies on heights (or lengths) to convey the proportions of the whole. It may be drawn vertically or horizontally and should be the same width throughout its height or length.

The proportional bar chart shows clearly the total of all the items but it is rather difficult to obtain the proportions of each item accurately. 

EXAMPLE 3

The table below shows the number of people employed on various kinds of work in a factory. Represent the information in the form of a proportionate bar chart.

	Type of personnel
	Number employed

	Unskilled workers
	45
	

	Craftsmen
	27
	

	Draughtsmen
	5 
	

	Clerical workers
	8
	

	Total
	85
	


Suppose the total height of the proportionate bar chart is to be 6 cm. The heights of the component parts must be calculated and then drawn accurately using a rule.
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45 unskilled workers are represented by
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27 craftsmen are represented by
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5 draughts men are represented by
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8 clerical workers are represented by
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The proportionate bar chart is shown in Fig. 4.
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                Fig. 4

Pie Charts

A pie chart displays the proportions of a whole as sector angles or sector areas. The circle as a whole represents the total of the component parts.

Pie charts are very useful when component parts of a whole are to be represented but it is not easy to discover the total quantity represented. Up to eight component parts can be represented but above this number the chart loses its clarity and effectiveness.
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Example 4

25 sixth-form students were asked what sort of career they would like:


8 chose work with animals 


3 chose office work


2 chose teaching


5 chose outdoor work


7 said they did not know

Draw a pie chart to represent this information.

The first step is to calculate the angles at the center of the pie chart. Since there are 360° in a whole circle, we divide 360o by the total number of pupils, i.e. by 25. This gives the angle for one pupil.  To find the angle for each section, we multiply the angle for one pupil by the number of pupils in the section and correct the result to the nearest degree. The work may be set out as follows:

360° ÷ 25 = 14.4° 

There are 14.4° per pupil.

	Sector
	Number of pupils
	Sector angle

	Work with animals
	8
	
	
	8 x 14.4° = 115°

	Office work
	3
	
	
	3 x 14.4° = 43°

	Teaching
	2
	
	
	2 x 14.4° = 29°

	Outdoor work
	5
	
	
	5 x 14.4° = 72°

	Don't know
	7
	
	
	7 x 14.4° = 101°


The pie chart is shown in Fig. 5
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Line Graphs

Line graphs are sometimes used instead of chrono​logical bar charts.

Example 5

Represent the information of Example 2 in the form of a line graph.

The line graph is shown in Fig. 6 and, as with chronological bar charts, the year is always taken along the horizontal axis.
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Raw Data

Raw data are collected information which is not organized in any sort of order.

Consider the marks obtained by 50 students in a test:


4
3
3
5
5
6
5
8
7
6
7
8
9
5
4
1
8
7
5
6


6
7
5
2
5
2
6
9
5
7
6
5
6
2
8
6
7
3
3
8


7
6
5
5
6
4
3
4
5
7

This is an example of raw data and we see that the information is not organized in any order.

Frequency Distributions

Frequency distributions are used to organize raw data and a tally chart is often used for this purpose.
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Example 6

Using a tally chart, form a frequency distribution for the data given above.

On examining the data we see that the lowest mark is 1 whilst the highest mark is 9. The marks from 1 to 9 inclusive are written in column 1 of the tally chart. We now take each figure in the raw data, just as it comes, and for each figure we place a tally mark in column 2 of the chart opposite the appropriate mark.

The fifth tally mark for each number is usually made in an oblique direction, thereby tying the tally marks into bundles of five. This makes counting easier.

"When each test mark has been entered, the tally marks are counted and the numerical value is recorded in the column headed 'frequency'. Hence the frequency is the number of times each mark occurs. From Tally Chart it will be seen that the mark 1 occurs once (a frequency of 1), mark 2 occurs three times (a frequency of 3), mark 6 occurs ten times (a frequency of 10), and so on. 

Tally Chart 1

	Mark
	Tally
	Frequency

	1
	
	I
	1

	2
	
	I I I
	3

	3
	
	I I I I
	5

	4
	
	I I I I
	4

	5
	
	I I I I  I I I I  I I
	12

	6
	
	I I I I  I I I I
	10

	7
	
	I I I I  I I I
	8

	8
	
	I I I I
	5

	9
	
	I I
	2
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Histograms

A histogram is a diagram which is used to represent a frequency distribution. It consists of a set of rectangles whose areas represent the frequencies of the various classes. If all the classes have the same width (which is often the case) then all the rectangles will be the same width and the frequencies are then represented by the heights of the rectangles. The figure below shows the frequency distribution of Example 6.
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Statistical Averages
Example 1

(a) 
Find the mean of 3, 5, 8, 9 and 10.


Mean = 
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(b) 
The values 3, 4, 6, 8, 9 and 
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 have a mean of 7. What is the value of
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                  30 + 
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 = 7 x 6
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                  30 + 
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 = 42
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 = 12

When a set of values is arranged in ascending (or descending) order, the median is the value which lies half way along the sequence:

Example 2

Find the median of the values 5, 4, 2, 8, 7, 2, 9, 7, 3.

Arranging the values in ascending order we have



2, 2, 3, 4, 5, 7, 7, 8, 9

The median is 5 because there are four numbers below this value and four numbers above it.

When there is an even number of values in a set the median is found by taking the mean of the two middle values.

Example 3

Find the median of 8, 5, 4, 7, 9, 10, 2, and 5.

Arranging the numbers in descending order we have


10, 9, 8, 7, 5, 5, 4, 2

The middle two values are 7 and 5 and hence

Median = 
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The mode of a set of values is the value which occurs most frequently.
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Example 4

Find the mode of 11, 12, 12, 12, 13, 18, 13, 18, 18, 14, 14, 14, 15, and 15.

We see that 13 is the value which occurs the most times (i.e. most frequently). Hence the mode is 13.

Example 5

The marks obtained in a test taken by a class of children were as follows:

	Mark
	1
	2
	3
	4
	5

	Frequency
	3
	7
	12
	6
	2


Find (a) The mean mark (b) the median mark (c) the mode mark

(a)
Mean mark


= 
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= 
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= 2.9

(b) 
Since there are 30 children, the median mark must lie between the 15th and 16th 
items in the distribution. We now look at the 15th and 16th items and we find that 
these are both 3. Hence the median mark is 3.

(c) 
The mode is the most frequently occurring value and this is seen to be 3. Hence 
the modal mark is 3.

ASSIGNMENT 
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Task 1

1. 
Draw a proportionate bar chart for the figures shown below, which relate to the way 
in which people travel to work in Barbados.

	Type of transport
	
	Numbers using

	Bus
	780
	

	Private motoring 
	420
	

	Other (foot, bicycle, motorbike, etc.)
	160
	

	
	
	

	Total
	1360
	


2. 
Draw a horizontal proportionate bar chart to represent the following information, 
which relates to the way in which a family spends its income.

	Item
	
	Amount spent ($)

	Food and drink
	95
	

	Housing 
	42
	

	Transport 
	29
	

	Clothing 
	33
	

	Other
	51
	

	Total
	250
	


3. 
The table below shows the results of a survey of the colors of doors on a housing 
estate. Draw a bar chart to represent this information.

	Color of door
	Number of houses

	White
	85
	

	Red
	17
	

	Green
	43
	

	Brown
	70
	

	Blue
	15
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4. 
The table below shows the results of a survey to find the favorite sports of a 
group 
of boys. Draw a pie chart to represent this information. 

	Sport
	Athletics
	Cricket
	Football
	Hockey

	Number of boys
	20
	58
	32
	10


5. 
The table below shows the output of bicycles from a certain factory for the years 
1970 to 1974. Draw (a) a chronological bar chart, (b) a line graph, to depict this 
information.

	Year
	1970
	1971
	1972
	1973
	1974

	Number of bicycles
	12000
	4000
	7000
	8500
	9000


6. 
The table below shows the number of houses completed in a Caribbean territory 
for the years 1972 to 1978. Represent this infor​mation by means of (a) a 
chronological bar chart, (b) a line graph.

	
Year
	1972
	1973
	1974
	1975
	1976
	1977
	1978

	Number of houses
	81
	69
	73
	84
	80
	120
	105


7. 
The pie chart in Fig. 7 shows a local election result, in which there were three 
candidates, White, Green and Brown. The angle representing the votes cast for 
White was 144°, and that for Green was 90°. 


(a) Find the angle representing the votes cast for Brown


(b) Calculate the votes cast for each candidate if the total votes cast was 20000.
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8. 
A pie chart was drawn to show the number of tonnes of various crops grown by a 
group of farmers. The sector angles corresponding to each crop was as follows:

	Crop
	Sector angle (degrees)

	   Sugar cane
	137
	

	   Maize
	93
	

	   Vegetables
	80
	

	   Fruit
	50
	


If the total amount grown was 500 tonnes, calculate how much of each crop was grown.

9. 
The information given below shows the output of motor tyres by the Treadwell Tyre 
Company for the first 6 months of 1982. Draw 


(a) a chronological bar chart, 


(b) a line graph, to represent this information.

	  Month
	Jan
	Feb
	Mar
	Apr
	May
	June

	  Output (thousands)
	40
	43
	39
	38
	37
	45
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10. 
Figure 8 shows mow Mrs. Brown spends her housekeeping money. If she receives 
$150 per week, how much does she spend on each item shown in the diagram?
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Task 2

1. 
The heights of five men are 177.8 cm, 175.3 cm, 174.8 cm, 179.1 cm and 176.5 
cm.  Calculate the mean height of the five men.

2. 
Calculate the mean of the numbers 5, 8, 9 and 10.

3. 
The numbers 3, 5, 8, 10 and x have a mean of 8. Determine the value of x.

4. 
Find the median of the numbers 5, 3, 8, 5, 4, 2 and 8.

5. 
Find the median of the numbers 2, 4, 6, 5, 9, 6, 4 and 7.

6. 
Find the mode of 3, 5, 4, 8, 3, 6, 5, 9, 5, 4 and 7.

7. 
Thirteen people were asked to guess the weight of a cake to the nearest half 
kilogram. Their estimates were as follows: 3½, 2½, 2, 1, 3½, 2, 3½, 3, 3, 1, I½, 2½, 
3½ kg.  What was 


(a) the estimated mean weight?


(b) the estimated modal weight?


(c) the estimated median weight?
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8. 
What additional number must be included in the following list to make the median 
of the six numbers equal to 3½? 


3, 5, 2, 2, 8

9. 
Six people occupy a lift.  Their masses to the nearest kilogram are 84 kg, 67 kg, 73 
kg, 76 kg, 80 kg and 82 kg. Find 


(a) the median mass, 


(b) the mean mass.

10. 
During a census a check was made to find out how many people were living in 
each house in a certain road. The following table was drawn up:

	Number of people per house
	1
	2
	3  
	4
	5
	6
	7

	Number of houses
	3

	9
	12
	9
	4
	2
	1



(a) How many houses were checked?


(b) State the modal number of people per house.


(c) Calculate the mean number of people per house.


(d) Determine the median number of people per house.

11.
The following marks were obtained by 50 students during a test:
	Mark
	1
	2
	3
	4
	5
	6
	7
	8

	Frequency
	2
	4
	8
	14
	9
	6
	5
	2


Draw a histogram to represent this information.
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media 

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST      BASIC STATISTICS (DATA, TABLES, GRAPHS,       

     SHEET
    SCALES)
Performance Rating

 5
   4
    3
    2
   1

	1.   Identify raw data
	
	
	
	
	

	2.   Identify frequency distributions
	
	
	
	
	

	3.   Organize raw data into frequency distribution
	
	
	
	
	

	4.   Calculating measures of central tendency
	
	
	
	
	

	5.   Illustrate data by pictograph
	
	
	
	
	

	6.   Illustrate data by bar chart
	
	
	
	
	

	7.   Illustrate data by histogram
	
	
	
	
	

	8.  Illustrate data by pie chart
	
	
	
	
	

	9.  Interpreting graphs
	
	
	
	
	


RATING SCALE

5.    Can perform the task with initiative and adaptability to problem situations.

4.    Can perform the task satisfactorily without assistance and/or supervision.

3.    Can perform the task but requires periodic assistance and/or supervision.


2.    Can perform some parts of the task satisfactorily requires considerable assistance.

1.    Cannot perform the task satisfactorily, but has some knowledge of the task.
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EXPLORING ALGEBRA

Module Objective

This module focuses on some aspect of algebra.  These include adding, subtracting, multiplying and dividing simple algebraic expression; solving simple linear equation with one unknown variable, and factorizing using, grouping, highest common factor, precedence of operations and commutative and distributive law. Given the basic rules/procedures trainees should be able to compute and factorize algebraic expressions and solve simple linear equations.

Knowledge Requirement

1. Demonstrate knowledge of the basic rules and procedures to be able to compute and factorize algebraic expressions.

Performance Requirement

1. Exploring algebra. 

Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional “pencil and paper” tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.
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Prerequisites

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time

12 Hours

Workplace Safety and Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION 

EXPLORING ALGEBRA
      SHEET

Use of Symbols

Let us take two numbers and call them a and b. 

The sum of the two numbers is a + b.

The product of the two numbers is a x b, which is usually written as ab (i.e. the multiplication sign is usually omitted in algebra).

The first number divided by the second number is


a ÷ b 
or 

[image: image197.wmf]b

a


We have seen that a quick way to write 2 x 2 x 2 is 23. The exercise below, which shows the number of 2’s to be multiplied together, is called the index (plural: indices). 23 is said to be the third power of 2, the number 2 is called the base.

Multiplication


22 x 23 = (2 x 2) x (2 x 2 x 2) = 25
We can see that in cases of just multiplication it is quicker to add the indices, so that


22 x 23 = 22 + 3 = 25
Example 1
(a) 34 x 35 = 3 4 + 5  = 39
(b) a2 x a5 = a2 + 5 = a7
(c) 5y x 2y2 x 3y4 = 5 x 2 x 3 x y1 + 2 + 4 = 30y7
Division


25 ÷ 22 = (2 x 2 x 2 x 2 x 2) ÷ (2 x 2)


         = 2 x 2 x 2 x 2 x 2



     
      2 x 2
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         = 2 x 2 x 2 


         = 23
We can se that in cases of just division it is quicker to subtract the indices, so that

25 ÷ 22 = 25 - 2  = 23
Example 2

(a) a5 ÷a4 = a5 – 4 = a1 = a

(b) y3 x y5​ x y4 = y 3 + 5 +4 = y12 ​​= y12 – 9​ = y3
         y2 x y7         y 2 + 7       y 9   

Raising the Power of a Quantity

(53) 2 = 53 x 53 = 5 3 + 3 = 56

We can see that when raising the power of a quantity it is quicker to multiply the indices, so that

(53) 2 = 5 3 x 2 = 56
Example 3
(a) (p4) 3 = p 4 x 3 = p12
(b) (2m3)4 = 2 1 x 4 x m 3 x 4 = 24 m 12 

Negative Indices

23 ÷ 25 = (2 x 2 x 2) ÷ (2 x 2 x 2 x 2 x 2)

           =               2 x 2 x 2    _ =    1   _ =   1


2 x 2 x 2 x 2 x 2
         2 x 2
  22
Using the rule for division:


23 ÷ 25 = 2 3-5 = 2-2
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So that


2-2 = ​ 1

         22

The reciprocal of a number is        1       . Thus the



                                number

reciprocal of 5 is  1 and the reciprocal of 22  is    1


       5



          22 
A negative index indicates the reciprocal of a quantity.

Example 4
(a) 5-4 = 1

(b) 8-1​ = 1 
         (c) a-3 =  1
        (d) 7p-4 = 7 x p-4 =7 x  1 =  7


      54
     

   8


 a3




p4    p4


Zero Index

23 ÷ 23 = (2 x 2 x 2) ÷ (2 x 2 x 2)


   =  2 x 2 x 2 


     2 x 2 x 2


   = 1

Using the rule for division:

23+ 23 = 2 3-3 = 20
So we see that 20 = 1.

No matter what numbers or symbols we use, we find that any quantity raised to the power of 0 equals 1. Thus a0 = 1, 1980 = 1 and 830 = 1.

Example 5

Find the values of 
(a) 7 x 30 (b) 3
[image: image198.wmf]x

0.
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(a) 7 x 3° = 7 x 1 = 7

(b) 3
[image: image199.wmf]x

0= 3 x 
[image: image200.wmf]x

0=3 x 1=3

Substitution

Substitution is the process of assigning numbers to symbols in an algebraic expression.

Example 6
If a = 6 and b = 2, find the value of (a) 2a + b, (b) 
[image: image201.wmf]a

b

3

, (c) 3a + 2b – 5a.
(a) 
2a + b = 2 x 6 + 2 



        = 12 + 2 



        = 14

(Note that 2a means 2 x a and the missing multiplication sign must reappear when numbers are substituted for the symbols. 2 is called the coefficient of a.)
(b) 
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(c) 
3a + 2b - 5a = 3 x 6 + 2 x 2 - 5 x 6


                    = 18 + 4 - 30 


                    = -8

Example 7
Find the value of 3
[image: image203.wmf]x

+ 5y - 3z when 
[image: image204.wmf]x

 = 2, y = 7 and z = 4.
​


3
[image: image205.wmf]x

 + 5y - 3z = 3 x 2 + 5 x 7 - 3 x 4 





       = 6 + 35 – 12




       = 29

Powers

You will remember that 3 x 3 can be written as 32. In the same way we can write a x a 
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as a2 and y x y x y as y3.


25 = 2 x 2 x 2 x 2 x 2 


    = 32


b4 = b x b x b x b

In the last example, the number 4 which shows the number of b’s to be multiplied together is called the index (plural: indices) and we say that b has been raised to the fourth power.

Example 8
(a) 
Find the value of y6 when y = 2.


y6 = 26 


    = 2 x 2 x 2 x 2 x 2 x 2 


    = 64

(b) 
Find the value of a3 when a = - 2


a3 = (-2)3 



  = (-2) x (-2) x (-2) 


 
  = -8

When dealing with expressions like 5ab3, note that it is only b which is raised to the third power. Thus


5ab3 = 5 x a x b3


     = 5 x a x b x b x b

Example 9
Find the value of 5b2c3 when b = 2 and c = 3. 


5b2c3 = 5 x 22 x 33

         = 5 x 2 x 2 x 3 x 3 x 3 


         = 540
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Addition and Subtraction Of Algebraic Terms

Like terms are numerical multiples of the same algebraic quantity. Thus 5
[image: image206.wmf]x

, 8
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 and        -3
[image: image208.wmf]x

 are three like terms.

The numerical coefficient is the number which appears before the symbols of a term. Thus in the term 8
[image: image209.wmf]x

, 8 is the numerical coefficient. If a term has no number in front of the symbols, for instance ab, the numerical coefficient is 1.

Like terms may be added or subtracted by adding or subtracting their numerical coefficients.

Thus


5x + 3x - 2
[image: image210.wmf]x

 = (5 + 3 - 2) 
[image: image211.wmf]x

 




      = 6
[image: image212.wmf]x

  



     3y - 5y = (3 - 5)y 




      = -2y

Only like terms can be added or subtracted, 7a + 3b - c is an expression which contains three unlike terms. Hence it cannot be simplified further.

It is possible to have several sets of like terms in an expression and each set may then be simplified by adding and/or subtracting:


8p + 2q - 5r + 6r - 4p + q - 3p + 5r = (8 – 4 - 3) p + (2 + 1) q + (-5 + 6 +5)r 



                                                    = 1p + 3q  + 6r


                                                    = p + 3q + 6

It is usual in algebra to write, for instance, 1p as p, the figure 1 being understood.

Multiplication And Division Of Algebraic Terms
The rules for multiplication and division of algebraic terms are the same as those for directed numbers. Thus


(+
[image: image213.wmf]x

) X (+y) = +
[image: image214.wmf]x

y 



                = 
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y 


(-
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) x (+y)  = -
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y
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(+
[image: image218.wmf]x

) X (-y)  = -
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(
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) X (-y)    = -
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y 

Example 10
(a) 
2
[image: image222.wmf]x

 x (-3y) = 2 x (-3) x 
[image: image223.wmf]x

 x y 



              = (-6) x 
[image: image224.wmf]x

 x y



              = -6
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y

(b) 
5a x 2b x (-3c) = -(5 x 2 x 3) x a x b x c




          = -30abc

Note that in writing algebraic expressions such as in Example 5, we have used the order: numbers first, then letters in alphabetical order. It is not wrong to write terms in any other order but it looks better if we write the numbers first and then the symbols in alphabetical order. Thus we would write 5
[image: image226.wmf]x

yz rather than 
[image: image227.wmf]x

5zy.

Note also that it is bad practice to have two signs following one another, for instance  2
[image: image228.wmf]x

 x -3y. A bracket should be used to avoid this. Thus 2
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 x -3y would be written       2
[image: image230.wmf]x

 x (-3y).

Brackets

As in arithmetic, brackets are used for con​venience in grouping terms together. When 'removing' a bracket, each term within the bracket must be multiplied by the term outside the bracket.  Thus:


5(2m + 3p) = (5 x 2m) + (5 x 3p)




     = 10m + 15p

         -2(3a - 2b) = (-2 x 3a) + [-2 x (-2b)]


 
                = -6a + 4b

When a bracket has a minus sign outside, it means that each of the terms inside the bracket must be multiplied by -1 when the bracket is removed.


-(p + q) = (-l x p) + (-l x q)



          = -p - q

Notice that all the signs inside the bracket have been changed when the bracket is removed.
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-(4m - 3q) = -4m + 3q 


-5 (a - 2b) = -5a + l0b

When simplifying expressions containing brackets we remove the brackets first and then add and subtract like terms.

Example 11
Simplify 5(3a + 2b)-3(2a-6b). 


5(3a + 2b) -3(2a - 6b) = 15a + l0b - 6a + 18b




           = 9a + 28b

Factorization

35 and 21 have a common factor of 7.


35 = 7 x 5

and


21 = 7 x 3

so that


35 + 21 = 7 x 5 + 7 x 3 


             = 7 x (5+3)



          = 7(5 + 3)

and we say that 7 and (5 + 3) are the factors of 35 + 21.

In the same way, 7a and 7b have a common factor of 7; consequently


7a + 7b = 7 x (a + b) 


             = 7(a + b)

and we say that 7 and (a + b) are the factors of 7a + 7b.
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Example 12
(a) 
Find the factors of ap + aq.

ap and aq have a common factor of a.  Hence


ap + aq = a(p + q)

To find the terms inside the bracket, we divide each of the terms making up the original expression by the common factor (i.e. by the quantity which is to be placed outside the bracket). Thus
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and 
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(b) 
Factorize m(
[image: image233.wmf]x

 - y) -n (
[image: image234.wmf]x

 - y).

The terms m(x-y) and n(x-y) have a common factor of (x - y). Hence


m(
[image: image235.wmf]x

 - y) -n(
[image: image236.wmf]x

 - y) = (m - n) (
[image: image237.wmf]x

 - y)

Operations With Numbers

Given two numbers, there are various ways of operating on them apart from the familiar operations of adding, subtracting, multiplying and dividing. Since these are not usual or familiar operations it is necessary to define them.

Example 13
(a) 
If a * b means 2a + b, find the value of 4 * 3 


We have a = 4 and b = 3. Hence


4*3 = 2 x 4+3 = 8 + 3 = 11

(b) 
If p * q means 
[image: image238.wmf]2

1

(p3 + q2) find 2 * 3.


We have p = 2 and q = 3. Hence
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2 * 3 = 
[image: image239.wmf]2

1

(23 + 32) 


        = 
[image: image240.wmf]2

1

(8 + 9) 


        = 
[image: image241.wmf]2

1

 x 17 


        = 8
[image: image242.wmf]2

1


ASSIGNMENT 

EXPLORING ALGEBRA
      SHEET

Task 1

Simplify each of the following:

1. 52 x 54

2. a3 x a4

3. p2 x p3 x p4
4. y3 x y5 x Y7 x y8
5. 2 x 23 x 24

6. 2a x 3a2 x 4a3
7. 8y2 x y x 5y4
8. 6p4 x p2 x 3p

9. 36 ÷ 34

10. p7 ÷ p5

11. d5 ÷ d4

12. (qS x q3) ÷ q4
13. m3 x m7

14. t4 x t9

15. am3

16. 3p2 x 8p4
     m5 x m2                    t3 x t5                        am2                              6p3 

17. (y2)4


18. (m3)5

19. (72)3

20. (3b)3


21. (2c3)2


22. (3
[image: image243.wmf]x

2 y)3

23. (5a b2 c3)4 
24. (3p2 q4)2
Task 2

Write each of the following with a negative index:

1. 
[image: image244.wmf]5

1





2. 
[image: image245.wmf]2

3

1




3. 
[image: image246.wmf]3

1

a




4. 
[image: image247.wmf]5

1

b


5. 
[image: image248.wmf]3

2

x




6. 
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5




7. 
[image: image250.wmf]6

3

m




8. 
[image: image251.wmf]7

8

y


Write each of the following as a fraction:

9.   3-1

10. 5-2


11. a-3


12. m-5
13. 3b-1 

14. 7q-2.

Find the values of each of the following, stating the answer as a fraction:

15. 10-1 

16. 3-2  

17. 2-4 

18. 5-2 

19. 3-3 

20. 10-3
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Task 3

Find the value of

1. b0


2. 3q0

3. 18x0
4. 
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If 
[image: image254.wmf]x

 = 3 and y = 6, find values for the following expressions:

1. 
[image: image255.wmf]x

 + 3y

 2. 3
[image: image256.wmf]x

 - 4y

3. 5
[image: image257.wmf]x

 - 2y - 3
[image: image258.wmf]x

 + 4y
    4. 
[image: image259.wmf]x

 - 5



5. 2y + 7

 6. 
[image: image260.wmf]x

y

4

2




7. 
[image: image261.wmf]x
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4
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+



    8. 
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If p = 2, q = -3 and r = 5, find values for the following expressions:

1. p3

2.   q4
3.   r2  
4.   pq4


5. 3p4
6.   4p2q
7.   p3r2
8.   pqr3
9. 4pq2r 
10. p2 + q2 
11. q2 - r2
12. p4 - q3
Task 4
Simplify each of the following:

1. 3
[image: image263.wmf]x

 + 5
[image: image264.wmf]x


2. 7y - 3y
3. 8p - 11p
4. q - 4q

5. 3
[image: image265.wmf]x

 - 5
[image: image266.wmf]x


6. 8p + 5p - 3p
7. -3
[image: image267.wmf]x

 - 4
[image: image268.wmf]x

 + 
[image: image269.wmf]x


8. 5m + 8m - 15m

9. 5
[image: image270.wmf]x

 - 4y - 3z + 7
[image: image271.wmf]x

 + 5z - 2y - 6y + 8z + 
[image: image272.wmf]x

 + 3y

10. a - 3b + 2c - 5a - 6c + 8b - 7b + 9a - c

11. 2y x 3p
12. 3m x (-2p)
13. (-4a) x 5b

14. 3a x 2b x 3c

15. (-2
[image: image273.wmf]x

) x (-3y) x 2z 
16.    7m x (-2n) x p 

17. 3a x 2b x (-c) 

18.    (-3) x (-5y) x 2z x (-4q)
19. 2m x (-3m)
20.  2p x 3q x (-q) x 4p
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Remove the brackets and simplify:

1. 3(a + 2b)
2.  5(2
[image: image274.wmf]x

 - 3y)

3. 5(4p - 3q)
4.  -(p - q)

5. -2(3
[image: image275.wmf]x

 - 4y)
6.  -5(2m - 4m)

7. 3(a - 2b) +5(2a - 3b)
8.  -(p + 2q) - (3p + 5q) 

9. 2(3m + 5n) -3(2m -5n)
10. 5(2
[image: image276.wmf]x

 - 3y) -3(
[image: image277.wmf]x

 - 2y)

Task 5
Factorize each of the following:

1. 2
[image: image278.wmf]x

 + 2y

2. 3p - 3q

3. 5
[image: image279.wmf]x

 + 15y

4. br - bs

5. 4
[image: image280.wmf]x

 - 6y

6. a
[image: image281.wmf]x

2 + b
[image: image282.wmf]x




7. 
[image: image283.wmf]x

 (a - b) -y(a - b)

8. p(
[image: image284.wmf]x

 + y) + q(
[image: image285.wmf]x

 + y)

9. 9
[image: image286.wmf]x

 - 6y 

10. m
[image: image287.wmf]x

 - n
[image: image288.wmf]x

2
Task 6
1. 
If a ○ b means 3a + 2b, find 3 ○ 1. 

2. 
If m * n means 4m - n, find 2 * 1. 

3. 
If p ○ q means ¼ (p + 2q), find 2 ○ 3. 

4. 
If a * b means (a - b)2, find 7 * 5. 

5.
If 
[image: image289.wmf]x

 ○ y means ½ (
[image: image290.wmf]x

3 + y2), find 2 ○ 4. 

6. 
If a * b means (a + 2b)2, find 2 * 3. 

7. 
If 
[image: image291.wmf]x

 ○ y means (2
[image: image292.wmf]x

 x y)3, find 3 ○ 2. 

8. 
If a * b means (a3 + b)2, find (-1) *5.
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media 

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST      
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Performance Rating

 5
   4
    3
    2
   1

	1.   Calculations on Algebraic fractions
	
	
	
	
	

	2.   Simplifying algebraic expressions
	
	
	
	
	

	3.   Factorize using commutative law
	
	
	
	
	

	4. Factorize using distributive law
	
	
	
	
	

	5. Factorize by grouping
	
	
	
	
	

	6. Analyze sequence of operations
	
	
	
	
	

	7. Solving simple defined operations
	
	
	
	
	


RATING SCALE

5.    Can perform the task with initiative and adaptability to problem situations.

4.    Can perform the task satisfactorily without assistance and/or supervision.

3.    Can perform the task but requires periodic assistance and/or supervision.


2.    Can perform some parts of the task satisfactorily requires considerable assistance.

1.    Cannot perform the task satisfactorily, but has some knowledge of the task.
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2nd Edition, 1991
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MODULE NINE

______________________________________

CALCULATING PERIMETERS AND AREAS

Module Objective

This module focuses on the calculation of perimeter and area. Such calculations include circumference and area of a circle; perimeter and area of triangle, rectangle, trapezium, rhombus, parallelogram, and surface area of cylinder and pyramid.

This module also guides trainees to solve of simple equations by replacing symbols with quantities and interpreting and using simple formulae. Given appropriate symbols, signs, values/terms and procedures, trainees should be able to interpret and use mathematical expressions and formulae in simple problem solving. Also given the formula and procedures trainees should be able to calculate the area of two-dimensional objects and the surface area of three-dimensional objects.   

Knowledge Requirement

1. Demonstrate knowledge of the formulae to calculate perimeters and areas of simple geometric figures.

2. Demonstrate knowledge of the concepts of perimeter, area and surface area.

Performance Requirement

1. Calculating perimeter and areas 
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Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional “pencil and paper” tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisites

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time

12 Hours

Workplace Safety And Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION 
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     SHEET 

Calculating Perimeters and Area

A plane figure (or shape) is bounded by lines which are called the sides of the figure.

Types of plane figures

Triangles (Fig.1) have three sides.

[image: image293.png]Triangle




Fig.1

Quadrilaterals (Fig. 2) have four sides.

[image: image294.png]Quadrilateral




Fig. 2

Polygons (Fig.3) are plane figures bounded by straight lines. Thus a triangle is a polygon with three sides and a quadrilateral is a polygon with four sides.

[image: image295.png]Polygon




Fig. 3
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Types of triangles

An equilateral triangle (Fig.4) has three equal sides and three equal angles.

[image: image296.png]Equilateral




Fig. 4

An isosceles triangle (Fig. 5) has two equal sides which lie opposite to two equal angles.

[image: image297.png]Isosceles




Fig. 5

A scalene triangle (Fig.6) has three sides and three angles of different sizes.

[image: image298.png]Scalene




Fig. 6
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A right – angled triangle (Fig. 7) has one angle equal to 90°.

[image: image299.png]Right-angled




Fig. 7

Types of Quadrilaterals

A parallelogram has both pairs of opposite sides parallel and equal in length (Fig. 8).

[image: image300.png]Parallelogram




Fig. 8

A rhombus is a parallelogram with all its sides equal in length (Fig. 9).

[image: image301.png]Rhombus




Fig. 9

A rectangle is a parallelogram containing four right angles (Fig. 10).

[image: image302.png]Rectangle





Fig. 10
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A square is a rectangle with all sides equal in length (Fig. 11).

  [image: image303.png]Square





Fig. 11

A trapezium is a quadrilateral with one pair of sides parallel (Fig. 12).

[image: image304.png]Trapezium




Fig.12

A kite is a quadrilateral with two pairs of adjacent sides equal in length (Fig. 13).

[image: image305.png]Kite




Fig.13
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A regular polygon has all its sides equal in length and all its angles equal.  An equilateral triangle and a square are examples of regular polygons.

A pentagon has five sides, a hexagon has six sides, a heptagon has seven sides and an octagon has eight sides.  It is useful to remember the names of these polygons.

Perimeters

The distance around a plane figure is called the perimeter.

Example 1

(a) 
An equilateral triangle has all its sides equal to 5 cm.  What is its perimeter?


Perimeter = (5 + 5 + 5) cm = 15 cm

(b)
A rectangle has its longer side equal to 8 cm and its shorter side is 5 cm long.  
Calculate its perimeter.


Perimeter = (8 + 5 + 8 + 5) cm = 26 cm

(c) 
A regular hexagon has each of its sides 8 cm long.  Calculate its perimeter.


A regular hexagon has 6 sides:


[image: image306.wmf]\


Perimeter = (6 x 8) cm = 48 cm

Units Of Area

The amount of surface that a shape has is called its area.

The area is measured by counting the amount of equal squares in the shape.

Example 2
Look at the shape shown in Fig. 14.  By counting the number of equal squares contained in each plane, we can find which figure has the greatest area.

CALCULATING PERIMETERS AND AREAS

______________________________________

[image: image307.png]






Fig. 14

Figure A contains 11 equal squares.

Figure B contains 12 equal squares.

Figure C contains 13 equal squares.

Figure D contains 12 equal squares.

Therefore figure C has the greatest area because it contains the largest number of equal squares.

In practice, the squares we use for measuring area have a side of one meter, or 1 centimeter, or 1 millimeter.

The area inside a square having a side of 1 meter is 1 square meter; 1 square centimeter is the area inside a square having a side of 1 centimeter; 1 square millimeter is the area inside a square having a side of 1 millimeter.

The standard abbreviations for the units of area are: 


          Square meter 
= m2

   Square centimeter

= cm2

    Square millimeter 
= mm2

In the topics which follow, we will meet many different formulae for the areas of various figures.

Area Of A Rectangle
The rectangle shown in fig. 15 contains 4 x 2 = 8 equal squares, each of which has an area of 1 cm². Hence the area of the rectangle is 8 cm². All we have done is to multiply the length by the breadth in order to find the area of the rectangle. Hence

++CALCULATING PERIMETERS AND AREAS
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Area of a rectangle = length x breadth
If we let A = area of the rectangle, l = length of the rectangle, b = breadth of the rectangle, then


A = lb

[image: image308.png]



Fig. 15

Note that when using this formula, the units of l and b must be the same.  That is, they both must be in meters, or in centimeters, or in millimeters.

Example 3
A carpet measures 6 m by 5 m.  What is the area of the carpet if it is rectangular?


We are given that l = 6 m and b = 5 m


A = lb = (6 x 5) m2 = 30 m2
Hence the carpet has an area of 30 square meters.

Example 4
A room 9 m long by 7 m wide is to be carpeted so as to leave a surround 50 cm wide, as shown in Fig. 16.  Find the area of the surround.
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The best way to solve this problem is to calculate the area of the room and from it subtract the area of the carpet.


      Area of room 
= (7 x 9) m2 
= 63 m2

    Area of carpet 
= (6 x 8) m2 
= 48 m2

Area of surround 
= (63 – 48) m2 
= 15 m2
Example 5
Find the area of the shapes shown in fig. 17.
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Fig 17

The shape can be divided into two rectangles, as shown in fig. 18. Call one rectangle A and the other B.


Area of A = (3 x 6) cm2 
= 18 cm2

Area of B = (2 x 2) cm2 
= 4 cm2

Area of C = (18 + 4) cm2 
= 22 cm2
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Fig. 18

Example 6
A piece of wood is 85 cm long and 30 cm wide.  What is the area in square meters?

In problems of this kind it is best to express each dimension in meters before attempting to find the area.  Thus 85 cm = 0.85 m and 30 cm = 0.30 m.


Area of piece of wood = (0.85 x 0.30) m2





= 0.255 m2
Sometimes we are given the area of an object and one dimension (such as the width) and we have to find the other dimension (such as length).  This is done by dividing the area by the given dimension.

The formula A = lb can be transposed to give either


l =
[image: image312.wmf]b

A

 or b = 
[image: image313.wmf]l

A


Note carefully that the units for each term must be of the same kind.  Thus if the area is given in square meters, the given dimensions (length or breadth) must be in meters and the remaining dimensions will then also be in meters.

Example 7
The area of a rectangle is 63 m2.  If its width is 7 m, find its length.


We are given A = 63 m2 and b = 7 m.


l  = 
[image: image314.wmf]b

A

 = 
[image: image315.wmf]m

7

63

 = 9 m
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Hence the length of the rectangle is 9 m.

Area of A Square
Since a square is a rectangle with all sides equal in length, the area is given by


Area of square = side x side = side2
Example 8
A square has a side 9 cm long.  Calculate its area.


Area = (9 x 9) cm2 = 81 cm2
Example 9
A square plate has an area of 25 m2.  What is the length of its side?


Length of side = 
[image: image316.wmf]area

 = 
[image: image317.wmf])

25
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2

m

 = 5 m

Area of a Parallelogram
A parallelogram is, in effect, a rectangle pushed out of a square, as shown in Fig.19, where the equivalent rectangle is shown as a dotted outline.  Hence


Area of parallelogram = length of base x vertical height


                               A 
= bh
[image: image318.png]U \F




Fig. 19
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Example 10
Find the area of a parallelogram whose bas e is 15 cm long and whose altitude is 8 cm.


Area of parallelogram = base x altitude 






= (15 x 8) cm2





= 120 cm2
Example 11
A parallelogram has an area of 36 cm2.  If its base is 9 cm, find its altitude.


Since A = bh, h = 
[image: image319.wmf]b

A

.


We are given A = 36 cm2 and b = 9 cm. Hence


h = 
[image: image320.wmf]9

36

cm = 4 cm

Therefore the altitude is 4 cm.

Area Of A Triangle

The diagonal of the parallelogram shown in Fig. 20, splits the parallelogram into two equal triangles.  Hence

[image: image321.png]



Fig. 20.


Area of triangle = ½ x base x altitude

As a formula the statement becomes


A = ½ bh

where A = area, b = base and h = altitude (SEE FIG. 21)
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[image: image322.png]



Fig. 21.

Example 12

A triangle has a base 8 cm long and an altitude of 5 cm.  Calculate its area.


Area of triangle
= ½ x base x altitude










= (½ x 8 x 5) cm2










= 20 cm2

When we are given the length of the three sides of a triangle, we can find the area by using the following formula:



A = 
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where s stands for half the perimeter of the triangle and a, b and c are the lengths of the sides of the triangle.

Example 13

The sides of a triangle are 7 cm, 8 cm and 13 cm long.  Calculate the area of the triangle.



s = 
[image: image324.wmf]2
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= 
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= 14


A = 
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= 
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= 24.2

Therefore the area of the triangle is 24.2 cm2
Area Of A Trapezium
A trapezium is a quadrilateral with pair of parallel sides (Fig. 22).

The area of the trapezium in Fig. 22. is found by using the formula

Area of trapezium = ½ x sum of the parallel sides x distance between the parallel sides

[image: image329.png]distance between
parallel sides





Fig. 22

Example 14


The parallel sides of a trapezium are 12 cm and 16 cm long, respectively.  The distance between them is 9 cm.  Calculate the area of the trapezium.


Area = [ ½ x (12 + 16) x 9] cm2


      = ( ½ x 28 x 9) cm2


      = 126 cm2
Example 15
The area of a trapezium is 220 cm2.  The parallel sides are 26 cm and 14 cm long, respectively.  Find the distance between the parallel sides.
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½ x Sum of parallel sides   = ½ x (26 + 14)


      


        = ½ x 40





        = 20

Distance between parallel sides = (220 ÷ 20) cm






        = 11 cm

Mensuration Of The Circle
The names of the main parts of the circle are shown in Fig. 23.
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Fig. 23.

Circumference Of A Circle
In a circle the value of 
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The exact value has never been worked out, but for most problems a value of 3.14 is sufficiently accurate when working in decimals.  When working in fractions a value of 
[image: image332.wmf]7

22

 may be used.


The value 
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 is so important that is has been given the special symbol 
π (the Greek letter pi).  We take π as being 3.14 or 
[image: image334.wmf]7

22

.
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Since 
[image: image335.wmf]=
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 π  it follows that 


Circumference = π x diameter

or
Circumference = 2 x π x radius


                     C = π d = 2 π r

Where C = circumference, d = diameter and r = radius

Example 1
(a)
The diameter of a circle is 30 cm.  Calculate its circumference.


C = πd = 3.14 x 30 = 94.2


Hence the circumference is 94.2 cm

(b)
The radius of a circle is 14 cm.  Find its circumference.


C = 2πr = 
[image: image336.wmf]1
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 = 2 x 22 x 2 = 88


The circumference is 88 cm.

The formulae


C = πd and C = 2πr
can be transposed to give


d = 
[image: image337.wmf]P

C

 and r = 
[image: image338.wmf]P
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Example 2
Find the radius of a circle whose circumference is 93.8 cm.


Radius 
= 
[image: image339.wmf]P
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= 
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= 14.9 cm
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Area of A Circle
It can be shown that


Area of a circle = π x radius2 = πr2
Example 3
(a)
Find the area of a circle whose radius is 3 cm.


Area of circle 
= (π x 32) cm2




= (3.14 x 9) cm2




= 28.3 cm2
(b)
Calculate the area of a circle whose diameter is 28 cm.

Since diameter = 28 cm, radius = 14 cm


Area of circle 
= (π x 142) cm2




= 
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= (22 x 2 x 14) cm2




= 616 cm2
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 (c)
Find the area of the annulus shown in Fig. 24.




Outer radius 
= 10 cm




 Inner radius 
= 6 cm


   Area of outer circle 
= (π x 102) cm2





= (3.14 x 100) cm2





= 314 cm2

   Area of inner circle 
= (π x 62) cm2





= (3.14 x 36) cm2





= 113 cm2

        Area of annulus 
= 314 cm2 – 113 cm2 






= 201 cm2
(Note that the washer is an annulus and so is the cross-section of a pipe.)

[image: image343.png]73




Fig. 24.
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SURFACE AREA


	Figure
	
	
	
	Surface Area

	Any solid having a uniform cross section
	
	
	
	Curved surface + ends, i.e. (perimeter of cross section x length of solid) + (Total area of ends)

	Cylinder
	
	
	      
[image: image344.png]




	
	2πr(h + r)

	Cone
	
	             
[image: image345.png]




	
	πr l

( l is the slant height)

	Frustum of a cone
	
	
[image: image346.png]




	
	= πl(R +r)

Total surface area

= πl(R +r) + πR2 + πr2
(l is the slant height)

	Sphere
	
	
	
[image: image347.png]




	
	4πr3


	Pyramid
	
	
	
[image: image348.png]




	
	Sum of the areas of the triangles forming the sides plus the area of the base
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Task 1
Find the perimeter and area of the following triangles.
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Task 2

Find the perimeter and area of the rectangles.
1. 
length 7 cm, width 5cm

2. 
length 20 mm, width 11 mm

3. 
length 35 m, width 8 m

4. 
length 8.3 cm, width 5.2 cm

5. 
length 9.1 cm, width 20 cm
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Task 3

Find the perimeter and area of the trapeziums.

(a)
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(b)
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( c )    

[image: image352.png]



Task 4

Find the perimeter of the rhombus.

1. Rhombus with side = 5 cm
2. Rhombus with side = 12mm
3. Rhombus with side = 7cm

CALCULATING PERIMETERS AND AREAS
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4. Rhombus with side = 2.5 mm
5. Rhombus with side = 5.75 mm
Task 5

Find the perimeter and area of the parallelograms.

1. base = 9 cm, altitude = 4 cm, slant length = 5 cm.
2. base = 15 cm, altitude = 12 cm, slant length = 13 cm.
3. base = 5 cm, altitude = 3 cm, slant length = 4 cm.
4. base = 16 cm, altitude = 10 cm, slant length = 12 cm.
5. base = 2 cm, altitude = 12 cm, slant length = 13 cm.
Task 6

Calculate the circumference and area of the following circles. ( π = 22/7 )

1. radius 21 cm

2. radius 350 mm

3. radius 43 cm

4. radius 3.16 cm

5. radius 4.25 m

6. diameter 85 mm

7. diameter 28 cm

8. diameter 1400 mm
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Task 7

Find the surface area of the following figures.
1. A pyramid has a rectangular base 4 cm x 3 cm and an altitude of 6 cm.

2. A pyramid has a square base of side 8 cm and a vertical height of 5 cm.

3. A cylinder has a diameter of 28 cm and a height of 30 cm. Calculate its total 
surface area.

4. Find the surface area of a cone whose base radius is 28 cm and height is 10 cm.

5. A ball has a diameter of 14 cm.  Find the surface area of the ball.

6. A sphere has a radius of 3.5 cm.  Find its surface area.

7. Calculate the surface area of cylinder which has a radius of 3.5 cm and height 8 
cm.

8. A cone has a base radius of 35mm and a height of 20 mm. Find its surface area.

CALCULATING PERIMETERS AND AREAS
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INSTRUCTIONAL METHODS

The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media 

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST      CALCULATING PERIMETERS AND AREAS
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Performance Rating

 5
   4
    3
    2
   1

	1.   Calculate perimeter/area of triangle
	
	
	
	
	

	2.   Calculate perimeter/area of rectangle
	
	
	
	
	

	3.   Calculate perimeter/area of trapezium
	
	
	
	
	

	4. Calculate perimeter/area of rhombus and

     parallelogram 
	
	
	
	
	

	5.   Calculate circumference/area of circle
	
	
	
	
	

	6.  Calculate area of annulus and other complex       figures
	
	
	
	
	

	7. Calculate surface area of cylinder
	
	
	
	
	

	8. Calculate surface area of pyramid
	
	
	
	
	


RATING SCALE

5.    Can perform the task with initiative and adaptability to problem situations.

4.    Can perform the task satisfactorily without assistance and/or supervision.

3.    Can perform the task but requires periodic assistance and/or supervision.


2.    Can perform some parts of the task satisfactorily, requires considerable assistance.

1.    Cannot perform the task satisfactorily, but has some knowledge of the task.
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GEOMETRY

Module Objective

This module deals with some aspects of geometry, which include the different type of angles, triangles and quadrilaterals. Emphasis is placed on the definition of angles, triangles, quadrilaterals, polygons and circles, and the use of the Pythagorean Theorem to solve simple problems. Given relevant information trainees should be able to find the measure of missing angles by the use of properties and definitions. 
Knowledge Requirement

1. Demonstrate knowledge of angles, line segments, triangles, quadrilaterals, polygons and circles.

2. Demonstrate knowledge of different types of angles.

 Performance Requirement

1. Geometry.

Attitudinal Requirement

Students should have an open mind toward learning, follow instructions closely and work diligently to complete assigned tasks.

GEOMETRY
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Assessment Statement

Assessment must be made of all tasks and terminal objectives. All requirements of the performance criteria must be met. Instructors should therefore ensure that all these and any other critical content areas are covered. Assessment of tasks in these modules should be done not just by the traditional “pencil and paper” tests, but also by practical examples/assignments (observational, checklist type) testing/evaluation.

Prerequisites

Trainees must have a basic background in Mathematics, reading and comprehension skills.

Module Time

15 Hours

Workplace Safety And Requirement

Workplace must be well ventilated, well lighted and clean.

INFORMATION 
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     SHEET 

Angles and Straight Lines
When two lines meet at a point they form an angle.  The size of the angle depends on the amount of opening between the two lines.  It does not depend upon the length of the lines forming the angle.  In fig. 1 the angle A is larger than the angle B despite the fact that the lengths of its arms are shorter.

[image: image353.jpg]



Fig. 1

Measurement of Angles
An angle may be looked upon as the amount of rotation or turning.  In Fig. 2, the line OA has been turned about O until it takes up the position OB.  The angle through which the line OA has turned is the amount of opening between the lines OA and OB.

[image: image354.jpg]Original position




Fig. 2

If the line OA is rotated until it returns to its starting position, it will have completed one revolution.  Hence we can measure an angle as a fraction of a revolution.

Figure 3 shows a circle divided into 36 equal parts.  The first division split into 10 equal parts.  The first division is split into 10 equal parts, so that each small division is 1/360 of a complete revolution.  This division is called a degree.  Thus


360 degrees = 1 revolution

GEOMETRY
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which is usually written as 


360º = 1 rev
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Fig. 3
Example 1
Find the angle, in degrees, corresponding to one-third of a revolution.


1 rev = 360º



[image: image356.wmf]3

1

rev = 
[image: image357.wmf]3

1

 x 360º



      = 120º

Example 2
Find the angle, in degrees, corresponding to 0.7 of a revolution.


   1 rev = 360º


0.7 rev = 0.7 x 360º



        = 252º

One degree is divided into 60 minutes and 1 minute is divided into 60 seconds:


1 degree = 60 minutes

or
 1º = 60’


1 minute = 60 seconds
or         1’ = 60”

An angle of 32 degrees 47 minutes 28 seconds is written 32º47’28”.

GEOMETRY
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Example 3
(a)
Add together 19º38’ and 47º45’.


   19º38’


+ 47º45’

   67º23’
The minutes, 38 and 45 add up to 83 minutes, which is 1º23’.  The 23 is written in the minutes column and the 1 is carried over to the degrees column.  The degrees, 19, 47 and 1 add up to 67º.

(b)
Subtract 38º49’ from 65º24’.


   65º24’


-  38º49’

   26º35’
We cannot subtract 49 from 24 so we exchange 1º for 60 minutes taking it from the 65º, thus making it 64º.  The 24’ becomes 60’ + 24’ = 84’.  Subtracting 49 from 84 gives 35, which is written in the minutes column.  The degrees column is now 64º - 38º = 26º.

Types Of Angles
An acute angle is an angle of less than 90º (Fig. 4).

[image: image358.jpg]Acute angle




Fig. 4
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A right angle is an angle equal to 90º or ¼ of a revolution (Fig. 5).  Note carefully how a right angle is marked.

[image: image359.jpg]-
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Fig. 5
An obtuse angle is an angle between 90º and 180º (Fig. 6).

[image: image360.jpg]Obtuse angle




Fig. 6
A reflex angle is an angle greater than 180º (Fig. 7).

[image: image361.jpg]Reflex angle




Fig. 7
Complementary angles are angles whose sum is 90º.  Thus 18º and 72º are complementary angles because 18º + 72º = 90º.

Supplementary angles are angles whose sum is 180º.  Thus 103º and 77º are supplementary angles because 103º + 77º = 180º.
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Properties Of Angles And Straight Lines
(i)
The total angle on a straight line is 180º, i.e. two right angles (Fig. 8).  The angles A 
and B are called adjacent angles on a straight line and their sum is 180º.

[image: image362.jpg]‘\A
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Fig. 8
(ii)
When two straight lines intersect, the vertically opposite angles are equal (Fig. 9).

[image: image363.jpg]LB =LD LA =L0




Fig. 9
Two lines in a plane that have no points in common, no matter how far they are produced, are called parallel lines.

(iii)
When two parallel lines are cut by a transversal (Fig. 10) the corresponding angles 
are equal.  That is 


a = l

b = m

c = p

d = q
GEOMETRY
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[image: image364.jpg]



Fig. 10
The alternate angles are also equal.  That is


d = m

and

c = l
The interior angles are supplementary.  That is 


d + l = 180º
and 
  c + m = 180º

In Fig. 10, the arrows on the two straight lines indicate that the lines are parallel.  Parallel lines should always be marked in this way.

Example 4
In Fig. 11, AB and CD are two parallel straight lines.  Find the angles marked a, b, c, d and e.

[image: image365.jpg]



Fig. 11
GEOMETRY

______________________________________


a = 64º


(vertically opposite angles)


b = 180º - 64º


   = 116º


(sum of angles on a straight line equals 180º)


c = 180º - 55º - 81º


   = 44º


(sum of angles on a straight line equals 180º)


d = 81º


(AB║CD, corresponding angles)


e = 55º


(AB║CD, alternate angles)

TRIANGLES
Types of Triangles
(i)
An acute-angled triangle has each of its angles less than 90º (Fig. 12.

[image: image366.jpg]Each angle < 90°
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Fig. 12
(ii)
A right-angled triangle has one of its angle equal to 90º (Fig. 13).  The side opposite 
to the right angle is the longest side and is called the hypotenuse.
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Fig. 13
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(iii)
An obtuse-angled triangle has one angle greater than 90º (Fig. 14).

[image: image368.jpg]LA>90°
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Fig. 14
(iv)
A scalene triangle has all three sides of different length.

(v)
An isosceles triangle has two sides and two angles equal (Fig. 15).  The equal 
angles lie opposite the equal sides.
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Fig. 15
(vi)
An equilateral triangle has all its sides and angles equal.  Each angle of the triangle 
is 60º (Fig. 16).
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Fig. 16
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Angle Properties Of Triangles
(i)
The sum of the angles of a triangle is 180º (Fig. 17).

[image: image371.jpg]A c
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Fig. 17
Example 5
Two of these angles of a triangle are 35º and 72º.  What is the size of the third angle?


Third angle = 180º - (35º + 72º)




    = 180º - 107º




    = 73º

(ii)
When the side of the triangle is produced, the exterior angle so formed is equal to the sum of the opposite interior angles (Fig. 18).

[image: image372.jpg]8=A+8




Fig. 18
Example 6
In Fig. 19, find the angle marked y.


y = 43º + 102º


   = 145º
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Fig. 19
Standard Notation For A Triangle
Figure 20 shows the standard notation for a triangle.  The three vertices are labeled A, B and C.  The three angles are called by the same letters as the vertices.  Then the side a lies opposite to the angle A, the side b lies opposite to the angle B and the side c lies opposite to the angle C.

[image: image374.jpg]



Fig. 20
The Right-Angled Triangle
In any right-angled triangle the hypotenuse is the longest side and it always lies opposite to the right angle.  Thus in Fig. 21 the side b is the hypotenuse because it lies opposite to the right angle at B.

[image: image375.jpg]



Fig. 21
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In any right-angled triangle the square on the hypotenuse is equal to the sum of the squares on other two sides.  


b2 = a2 + c2
This statement is known as Pythagoras’ theorem after the mathematician who discovered it.

Example 7
(a)
In ∆ABC, 
[image: image376.wmf]Ð

A = 90º, b = 3 cm and c = 4 cm.  Find a.


The triangle is sketched in Fig. 22 and we see that a is the hypotenuse because it 
lies opposite to the right angle at A.  Hence



a2 = b2 + c2


    = 32 + 42


    = 9 + 16



    = 25



 a = 
[image: image377.wmf]25




    = 5 cm

[image: image378.jpg]c=4cm





Fig. 22

A triangle with sides, which are multiples of 3, 4 and 5, is right angled.  Thus 
triangles with sides of 6, 8 & 10 and 15, 20 & 25 are both right-angled.

(b)
In ∆ABC, 
[image: image379.wmf]Ð

C = 90º, a = 5.8 cm and c = 8.1 cm.  Find b.


The triangle is sketched in Fig. 23 and we se that c is the hypotenuse since it lies 
opposite to the right angle at C.  Hence
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c2 = a2 + b2


b2 = c2 – a2


    = 8.12 – 5.82


    = 65.61 – 33.64



    = 31.97



 b = 
[image: image380.wmf]97
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    = 5.65 cm
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Fig. 23
It is worth remembering that triangles with sides 5, 12 and 13; and 7, 24 and 25; as well as 3, 4 and 5, are right-angled triangles.  Multiples of these lengths also give right-angled triangles. Thus a triangle with sides 10, 24, 26 is right-angled.

Properties Of The Isosceles Triangle

It will be remembered that an isosceles triangle (Fig. 24) has two sides and two angles equal. The equal sides lies opposite to the equal angles.
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Fig. 24
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Example 8

In Fig. 25, find the size of the angles A and C.

[image: image383.png]



Fig. 25

Since AC = BC, ∆ABC is isosceles. Hence 



[image: image384.wmf]Ð


A = 
[image: image385.wmf]Ð

B = 70°

Since the sum of the angles of a triangle equals 180°;


[image: image386.wmf]Ð

C = 180° -70° -70° = 40°

In an isosceles triangle the point where the two equal sides meet is called the apex. Thus in Fig. 24, A is the apex and the angle A is called the apex angle.
The line AD which lies at right-angles to the base BC is called the perpendicular dropped from the apex A.  Note that AD is the perpendicular height or altitude of the triangle ABC.

In any isosceles triangle the perpendicular dropped from the apex to the unequal side bisects the unequal side (i.e. divides it into two equal parts) and also bisects the apex angle (i.e. divides the apex angle into two equal angles).

[image: image387.png]



Fig. 26
Thus in Fig. 26, BD = CD and 
[image: image388.wmf]Ð

BAD = 
[image: image389.wmf]Ð

CAD.
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Properties Of The Equilateral Triangle

It will be recalled that an equilateral triangle has all its sides and all its angles equal. Each angle is therefore 60°. An equilateral triangle may be looked upon as a special kind of isosceles triangle. Therefore the properties of the isosceles triangle apply also to the equilateral triangle. Hence the perpendicular dropped from one of the vertices divides the angle at that vertex into two 30° angles (Fig. 27).

[image: image390.png]


 

Fig. 27
Example 9

Triangle ABC (Fig. 28) is equilateral with sides 8cm long. Calculate the altitude BD, of this triangle.

[image: image391.png]o




Fig. 28

Since BD is the perpendicular dropped from the vertex B:


AD = CD



  = ½ AC



  = ½ of 8cm 


 
  = 4cm
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In 
[image: image392.wmf]D

ADB, AB is the hypotenuse, and by Pythagoras' theorem:


AB2 = AD2 + BD2 


BD2 = AB2 - AD2 



   = 82 - 42


   = 64 -16 



   = 48


BD = 
[image: image393.wmf]48




  = 6.93

Hence the altitude of the triangle is 6.93 cm.

QUADRILATERALS

A quadrilateral is any plane figures bounded by four straight lines.

If we draw a straight line from one corner to the opposite corner of a ​quadrilateral (Fig. 29), the quadrilateral is divided into two triangles. We know that the sum of the angles of a triangle is 180°, and hence the sum of the angles of a quadrilateral is 360°.

[image: image394.png](2]




Fig. 29

Example 10

Figure 30 shows a quadrilateral. Find the size of the angle marked x.

[image: image395.png]



Fig. 30
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x 
= 3600 - (700 + 650 + 1100) 




= 3600-2450 



= 1150
The Parallelogram

A parallelogram (Fig. 31) has both pairs of opposite sides parallel.  It has the following properties:

(i) 
The sides which are opposite to each other are equal in length.

(ii) 
The angles which are opposite to each other are equal in size.

(iii) 
The diagonals bisect each other. They also bisect the parallelogram so that two 
con​gruent triangles are formed.

Thus in Fig. 31 (iii), ∆ABC ≡ ∆BCD
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Fig. 31

Example 11

Figure 32 shows a parallelogram. Find the size of the angles marked w, x, y and z. 

[image: image397.png]


 

Fig. 32
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w = 180°- (92° + 54°) 



= 180° - 146° 



= 34° 


x 
= w 


   
= 34°


Y = 54° 

because AB‌║CD (alternate angles) 


z 
= 92° + 54° 
(opposite angles of a parallelogram are equal)



= 146°

The Rhombus

A rhombus is a parallelogram with all its sides equal in length (Fig. 33). It has all the properties of a parallelogram and in addition it has the following properties:

(i) 
The diagonals bisect at right angles. 

(ii) 
The diagonals bisect the angles through which they pass.

[image: image398.png]



Fig. 33

Example 12

ABCD (Fig. 34) is a rhombus whose sides are 12 cm long. The diagonal BD is also 12 cm long.

If 
[image: image399.wmf]Ð

ABD = 70°, find the size of the angles

(a) BDC, (b) ADC, (c) BAD (d) Calculate the length of the diagonal AC.
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Fig. 34

(a) 

[image: image401.wmf]Ð

BDC = 70° (AB║CD, alternate angles) 

(b) 

[image: image402.wmf]Ð

ADC = 2 x 
[image: image403.wmf]Ð

BDC 



        = 2 x 70°



        = 140°

(c) 

[image: image404.wmf]Ð

BAD + 
[image: image405.wmf]Ð

ABC = 180o


            
[image: image406.wmf]Ð

BAD = 180° - 140° 


                            = 40°


(because 
[image: image407.wmf]Ð

ABC = 2 x 
[image: image408.wmf]Ð

ABD)

(d) 

[image: image409.wmf]D

AEB is a right-angled triangle with


AB = 12 cm and BE = 6 cm. By Pythagoras' theorem


AE2 = AB2 - BE2 



   = 122-62 



   = 108


AE = l0.4 cm 


AC = 2 x 10.4 cm 



  = 20.8 cm

The Rectangle

A rectangle (Fig. 35) is a parallelogram with each of its angles equal to 90°.  A rectangle has all the properties of a parallelogram and in addition its diagonals are equal in length.

[image: image410.png]i





Fig. 35
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Example 13
A rectangle has sides 8 cm and 12 cm in length.

Calculate the lengths of its diagonals.

In triangle ABD (Fig. 36), using Pythagoras' theorem
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Fig. 36


BD2 = AB2 + AD2 


       = 122 + 82 


       = 208

  
 BD = 
[image: image412.wmf]208



       = 14.4 cm

The Square

A square is a rectangle with all its sides equal in length (Fig. 37). It has all the properties of a parallelogram, a rhombus and a rectangle.

[image: image413.png]



Fig. 37
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Example 14

A square has diagonals 8 cm long. Find the length of its sides.

[image: image414.png]



Fig. 38

Since the diagonals bisect at right angles (Fig. 38), in ∆AEB by Pythagoras' theorem


AB2 = AE2 + BE2


   = 42 + 42 



   = 32 


AB  = 5.66

Hence the sides of the squares are 5.66 cm long.

The Trapezium

A trapezium is a quadrilateral with one pair of sides parallel (Fig. 39).

[image: image415.png]



Fig. 39
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Example 15

ABCD (Fig. 39) is a trapezium with AB parallel to CD. Given the angles shown in the diagram, calculate the angle marked q.


q + 1080 + 300 + 
[image: image416.wmf]Ð

ACD + 750 = 360° (sum of the angles of a quadrilateral)

Hence
    q = 147°- 
[image: image417.wmf]Ð

ACD

Since AB║CD,


[image: image418.wmf]Ð


ACD = 
[image: image419.wmf]Ð

BAC (alternate angles) 



        = 1800 - 1080  - 30°



        = 42°

So

    q = 147°- 42° 




       = 105°

The Kite

A kite is a quadrilateral having two pairs of adjacent sides equal in length (Fig. 40)

[image: image420.png]



Fig. 40

Example 16

Figure 41 shows a kite ABCD.  Given that


[image: image421.wmf]Ð

DAC = 15° and 
[image: image422.wmf]Ð

CBD = 24°, find the size of the angles (a) ACD, (b) ADC and (c) BAD.
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Fig. 41

(a) 
Since Δ ADC is isosceles,



[image: image424.wmf]Ð

ACD = 
[image: image425.wmf]Ð

DAC = 15°

(b) 

[image: image426.wmf]Ð

ADC = 180° - (15°+ 15°) 



         = 180° - 30°



         = 150°

(c) 
Since 
[image: image427.wmf]Ð

CBD = 24°, 
[image: image428.wmf]Ð

ABD = 24°

 

[image: image429.wmf]Ð

BAX = 90°-24° 


           = 76° 


[image: image430.wmf]\

   
[image: image431.wmf]Ð

BAD = 76°+ 15° 


           = 91°
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Task 1

Find the angle, in degrees, corresponding to each of the following:

1. 
[image: image432.wmf]5

2

 of a revolution 



2. 
[image: image433.wmf]8

3

 of a revolution

3. 0.2 of a revolution 


4. 0.9 of a revolution

5. 0.15 of a revolution

Task 2

1. 
Look at each of the angles shown below. State which angles are acute, which are 
obtuse and which are reflex.

[image: image434.png]



2. 
Find the angles, in degrees, corresponding to each of the following:
(a) 

[image: image435.wmf]3

2

 of a right angle

(b) 

[image: image436.wmf]4

1

 of a right angle

(c) 
2 right angles

(d) 
1½ right angles

(e) 
0.6 of a right angle

(f) 
0.35 of a right angle
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3. 
In each of the diagrams in the figure below, the angles are of equal size. How many 
degrees are there in each of the angles?

[image: image437.png]: X m)\ :
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4. 
Find the number of degrees in each of the angles marked x in the figure below.


[image: image438.png]ELT}D/




5. 
(a) Two angles are complementary.  One of them is 57°, What is the other?


(b) Two angles are complementary.  One is 53°.  What size is the other?


(c) Two angles are supplementary.  One is 27°.  What is the other?


(d) Angles A and B are supplementary. If <A = 98°, what is the size of <B?
GEOMETRY
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Task 3

1. 
Find the value of angle a in the figure below.

[image: image439.png]167°

90°




2. 
Calculate the angles marked x and y.


[image: image440.png]31°,

48°





3. 
In the figure below, AB and CD are parallel. Calculate the size of each of the angles 
marked m, n, p and q.

[image: image441.png]140°





4. 
In the figure below, AB and CD are parallel lines crossed by the line ST. Find the 
size of the angle marked y.
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5. 
ABC and DEF are two parallel straight lines with BD, EC and BF transversals.  CE 
and BF intersect at 90°. Write down the size of the angles marked p, q, r and s.

[image: image443.png]



Task 4

Look at the triangles in the figure below. Use a rule, set square and protractor to decide which triangles belong to each of the following sets:

1. 
E = {equilateral triangles}

2. 
O = {obtuse-angled triangles}

3. 
S 
= {scalene triangles}

4. 
I 
= {isosceles triangles}

5. 
R = {right-angled triangles}

6. 
A = {acute-angled triangles}

GEOMETRY
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Task 5

1. 
In the figure below, calculate the length of PQ.

[image: image445.png]\"o@
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2. 
In the figure below, calculate (a) the length AB, (b) the area of the triangle.

[image: image446.png]B
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3.
In the figure below, find (a) the value of x, (b) the value of y, (c) the size of <ABC 



(d) What kind of triangle is ABD?

[image: image447.png]
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4. 
Calculate the length of the side marked x.

[image: image448.png]



5. 
Calculate the length of the third side of the right-angled triangle shown below.

[image: image449.png]B




6. 
A piece of wire 12 cm in length can be b in different ways to form different triangle.  
The sides of the triangle must always b whole number of centimeters.  Write do the 
lengths of the three sides if the triangle (a) equilateral, (b) isosceles, (c) right-
angled

7. 
Find the value of (a) x, (b) y, (c) z.
[image: image450.png]
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8. 
In the figure below, write down the sizes of the angles marked p, q, r and s.

[image: image451.png]



Task 6

1. 
Find the angles marked x and y.

[image: image452.png]



2. 
The figure below shows a parallelogram.  Write down the sizes of the angles 
marked a and b.

[image: image453.png]116°
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3. 
In the rhombus ABCD, write down the sizes of <DAC, <BCD, <ABC and <DOC.

[image: image454.png]



4. 
In the figure below the diagonal BD of the rhombus ABCD is 20 cm long and the 
diagonal AC is 12 cm long. Find the length of the sides of the rhombus.

[image: image455.png]N\




5. 
A square has sides which are 8 cm long. Cal​culate the length of its diagonals.

6. 
The rectangle ABCD has its diagonal AC = 15 cm and its side AB = 11 cm. 
Calculate the length of BC.

[image: image456.png]A
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7. 
Find the size Angle marked x.


[image: image457.png]



8. 
The figure below shows a kite. Given that <ABD = 40° and <BCD = 38°, find <ADB, 
<BAD and <BDC.

[image: image458.png]
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INSTRUCTIONAL METHODS
The creative and innovative use of various media and methods is necessary for the presentation of this module. The following list is by no means exhaustive and is expected that instructors will find other useful media and methods of presentation.

Media 

Information sheets, videotapes, manuals.

Methods

Demonstrations, guided practice, illustrated lectures, discussions.

CHECKLIST      

GEOMETRY
    SHEET


Performance Rating

 5
   4
    3
    2
   1

	1.   Knowledge of types of angles
	
	
	
	
	

	2.   Finding angle measurements using the definitions of the different types of angles.                                        
	
	
	
	
	

	3.   Identify different types of triangles
	
	
	
	
	

	4.   Identify and state properties of quadrilaterals
	
	
	
	
	

	5.   Working  problems with triangles, quadrilaterals, 

      polygon and circles.
	
	
	
	
	

	6.   Apply Pythagoras’ Theorem
	
	
	
	
	


RATING SCALE

5.    Can perform the task with initiative and adaptability to problem situations.

4.    Can perform the task satisfactorily without assistance and/or supervision.

3.    Can perform the task but requires periodic assistance and/or supervision.


2.    Can perform some parts of the task satisfactorily requires considerable assistance.

1.    Cannot perform the task satisfactorily, but has some knowledge of the task.
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Square Root of Numbers from 1 To 10
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Square Roots of Numbers from 10 To 99
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69 261 262 2:63 2-65 2°66 267 2°69 2:7¢ 2592 273
70 2°75 276 278 279 2-81 2-82 2-84 2-86 2-87 2-89
71 2°90 2'92 294 295 297 | 209 | 308 302 304 306
72 308 gao | @@ | ol sus | 317 | 35D 32t | 323 3@
73 387 320 § ¥ |l 33 345 | 398 | 34p 342 ‘44 346
74 349 3'51 3°53 356 358 361 363 366 368 371
75 373 376 © 38 | 38 384 387 389 392 395 398
76 401 404 407 410 413 417 420 423 426 430
77 4'33 437 440 444 4'47 451 4'55 459 463 4°66
78 470 475 479 483 487 492 496 500 50§ 5'10
79 5'14 5'19 524  5°29 534 540 545 550 556 561
80 567 573 | 599 | 585 591 598 604 Gigw I Gy 1624
81 631 6:39 6:46 6:54 6-61 6:69 6:77 6-8s 6-94 7:03
82 7°12 7°21 7°30 7°40 7°49 7:60 7°70 7-81 7'92 8-03
83 814 8-26 8:39 851 8:64 8:78 8:92 906 9'21 9:36
84 9°5I 9:68 984 100 10°2 10°4 10°6 108 11°0 11°2
85 11°4 117 11°9 12°2 12:4 1257 130 1343 13:6 140
86 143 147 15°I 15°5 15°9 16:3 16-8 1743 17°9 185
87 19°1 19°7 20°4 21°2 22'0 229 239 249 260 278
88 | 286 301 318 337 358 382 40°9 441 477 521
89 | 573 bgtp—rg12h 81-8 95'5 115 143 191 286 573
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Unskilled workers





Population (Millions)











Altitude





Base





(b)





(d)





(c)





(a)





b = c and � EMBED Equation.3  ���ABC = � EMBED Equation.3  ���ACB
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