[bookmark: _GoBack]SUBJECT: MATHEMATICS
SCHEME OF WORK
WEEK    TOPIC
1. Revision of first term examination questions.
2. Counting in base 2: counting in groups of twos: Addition of numbers in base 2 – Addition of two or three 3-digital binary numbers. Subtraction of numbers in Base 2 Numerals – subtraction of two 3-digital binary numbers.
3. Multiplication of numbers in Base 2 Numerals: Multiplication of two 2-digit binary numbers. Solving problems on quantitative aptitude related to conversions and applications.
4. Addition and Subtraction: Revision on addition and subtraction of numbers with emphasis on place of value. Use of number line in illustrating directed numbers. Everyday application of positive and negative integers.
5. Addition and subtraction of positive and negative integers on the number line. Addition and subtraction of decimal fractions. Solving problems on quantitative reasoning in basic operations. The use of addition and subtraction in solving various life problems (fractions of percentages and percentages of fractions).
6. Algebraic Processes: Use of symbols. Open Sentences – solving problems expressed in open sentences. Appreciating the relationship between addition and subtraction, multiplication and division. Use of letters to represent symbols or shape in open sentences.
7. Algebraic Processes: use of symbols (cont’d): solving open sentences with two arithmetic operations. Solving world problems involving use of symbols. Identification of coefficients of terms, Basic arithmetic operations applied to expressions of similar terms. Collection and simplification of like terms, use of brackets.
8. Simple equations: translation of word problems into mathematical statements. Definition of simple equation and use of sign of equality in mathematical statements. Solution of simple equations.
9. Geometry- Plane Shapes: (a) Types of plane shapes and their properties (b) similarities and differences between the following: Square, rectangle, triangle, trapezium, parallelogram and circle
10. Geometry – (a) Perimeter of regular polygon, square, rectangle, triangle, trapezium, parallelogram and circle. (b) Area of regular plane shapes such as squares, rectangles, parallelograms, etc
11. Revision 
12. Examination. 

WEEK 1
Date:…………………………
TOPIC:    REVISION OF LAST TERM’S WORK.

 
WEEK 2
TOPIC:    COUNTING IN BASE 2
CONTENT:
· Counting in groups of two
· Addition of numbers in base two
· Addition of two or three-digit binary numbers
· Subtraction of Numbers in base 2
· Subtraction of two or three-digit binary numbers

COUNTING IN GROUPS OF TWO
A number in base 2 is called a binary number. A binary number is a number that is made up of two digits – 0 and 1. If a number is written in base two, then none of its digits will exceed 1 in value; and its base should be indicated as a subscript.  The base may be written in figure (numeral) or in word.  For example, the following are all numbers in base two:  ,    ,     ,      
 The following are not in base two:,  ,  , , 
One of the rules of identifying numbers in base two is that none of its digit must be greater than 1.  As we can see in the last five figures above, numbers like 2 , 3 , 4 , and  5 are embedded ( found ) in them. So, they are no more qualified to be in base two. All the digits of numbers written in base two must be only 0 and 1 throughout. 
Once a digit is greater than 1 is found in any number, then that number is not in base 2.  And the base of all numbers must be clarified or stated by its subscript. If the base is not indicated it is then simply assumed the number is in base ten or it is a common (ordinary) number.   
Note:
· Numbers written in base two are called BINARY numbers or we say base 2 numbers are in binary scale.   
· Numbers written in base eight are said to be in OCTAL scale.
· Numbers written in base ten are said to be in DENARY or DECIMAL scale.
· Numbers written in base twelve are said to be in DUODECIMAL scale.
· Numbers written in base sixteen are said to be in HEXADECIMAL scale.
A binary number can be expressed as a sum of multiples of powers of two. In counting in group of twos, groups of two will be called whole or bundle while the remaining (remainder) is called units or ones.

Example:
1) How many bundles and units are there in 000000000
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Therefore, there are 4 bundles of twos and 1 unit or one
000000000 =  4 bundles of twos + 1 unit
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)Count 21 in groups of two:





   1st	                 2nd	          3rd		4th		      5th	                6th		
	
  7th		       8th		9th		10th		   one OR unit
Therefore, 21 = 10 bundles of twos + 1 unit
3) Count 8 in group of twos:
          1, 2     3, 4      5 ,6     7, 8
1st        2nd	    3rd	     4th	

8 = 4 groups of twos
ADDITION OF BINARY NUMBERS 
When adding binary numbers:
0 + 0 = 0, 1 + 0 = 1, 0 + 1 = 1, 1 + 1 = 10
 ADDITION OF TWO OR THREE DIGIT BINARY NUMBERS 
Examples: 
1. Find the sum of the following binary numbers      ,       
        Solution: 
 						
     			                             
                        		              = Answer
2. Find the sum of the following binary numbers    ,                 
        Solution:                
                                          
                                           =  Answer	
EVALUATION:
1. Find the sum of the following binary numbers   ,  
2. Obtain the sum of     ,    
3. How many bundles and units are there in 25            

  

SUBTRACTION OF NUMBERS IN BASE 2
When subtracting binary numbers:
           0 – 0 = 0, 1 – 0 = 1 and 1 – 1 = 0
Example:
1. Find the difference between      and       .
 Solution:                                 
                                                         
	                    =    Answer. 
                                                  
2. Find the difference between      and       .
     Solution:                           
			          
                                             
                                                        =    Answer. 
EVALUATION:	
1. Obtain the difference between    and    .
2. Obtain the product of    and     

READING ASSIGNMENT:
New General Mathematics JS1 (UBE Edition), Page 183 to 188
WEEK-END ASSIGNMENT:	
New General Mathematics JS1 (UBE Edition), Ex. 24d Q2(a-l) to Q5, Page 187 to 188.



WEEK 3
Date:…………………………..
TOPIC:  MULTIPLICATION OF NUMBERS IN BASE 2 NUMERALS
· Multiplication of two 2-digit binary numbers.
· Quantitative aptitude related to conversions and applications.

MULTIPLICATION OF 2-DIGIT BINARY NUMBERS.
We have studied addition and subtraction of numbers in binary system of counting, we can now proceed to the study of multiplication of numbers in base two.
To do this we need to know that:
(1).  0 x 0 = 0	(2).  0 x 1 = 0 	(3).  1  x 1 = 1
Examples:
Multiply the followings leaving your answers in binary
(1).  112 x 112	    (2). 1012 x 112 	    (3). 10121 x 1012
Solution:
(1). 112 x 112 = 1	12
                   x    1	12
		     1    1
	   +     1  1	
              1    0   0    12

(2) . 1012 x 112 	=        1	0	12
				X	1	12
				1	0	1
		+	1	0	1
			1	1	1	12
(3). 10112   x  1012        =    		1	0	1	12
						1	0	12
					1	0	1	1
				0	0	0	0
			1	0	1	 1                     
			1	1	0	1	1	1 2      

Note:  Teacher should explain the above examples very well in class.
EVALUATION:
1. Find the product of 234 and 112 in base two
2. Multiply the followings:
a. 110112 x 11112 	b. 100001112  x  1110012
QUANTITATIVE APTITUDE REASONING ON NUMBER BASES
 (
9
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Use the above sample to do the following:
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Sample B: 
 (
12
) (
11
) (
101
)	2	4	7

	11  10	    	2    3	5  4

Now do the following:
	7	4
	2	2	101	121
 11   1			      10	                   	    23    43               13	3  	3



READING ASSIGNMENT:
New General Mathematics JS1 (UBE Edition), Page 184 to 188
WEEK-END ASSIGNMENT:	
New General Mathematics JS1 (UBE Edition), Ex. 24d Q2(a-l) to Q5, Page 187 to 188.


WEEK 4
TOPIC: ADDITION AND SUBTRACTION OF NUMBERS (DIIRECTED NUMBERS)
CONTENT:
· Revision on addition and subtraction of numbers (place of value)
· Use of number line in illustrating directed numbers. 
· Everyday application of positive and negative integers.



REVISION ON ADDITION AND SUBTRACTION OF NUMBERS (PLACE OF VALUE).
The place or position a particular digit occupies in a number shows its value.
The place value uses columns to show the size of each digit or figure in a number. Each column represents a different power of 10. So the place value of a digit increases by 10 times as it moves from the right to the left and decreases by 10 times as it moves from left to the right. Lets study the examples below.
	TTH		TH		H		T		U
	10000		1000		100		10		1

		X10		x10		x10		x10
	
	TTH		TH		H		T		U
	10000		1000		100		10		1
	
       Decreases by 10 times as it moves from left to the right
Where:	
TTH = Tens of Thousands, TH = Thousands, H = Hundreds,   T= Tens, U = Units
When a number is written out in its expanded form, the place value of digit becomes clearer. Example 38 952 in expanded form is 

Example:
Find the place value of digit stand for in these numbers:
(a). 409	(b). 2440	(c). 798 005
Solutions:
(a) . 409 :  4 stands for 4 hundreds = 400
 		      0 stands for 0 tens (i.e. no digit in this column) = 0
 9 stands for 9units = 9

       (b). 2440 :  2 stands for 2 thousands = 2000
                4 stands for 4 hundreds = 400
4 stands for 4tens = 40
                           0 stands for 0 units (i.e. no digit in this column) = 0 

(c). 798 005 : 7 stands for 7 hundred  thousands = 700 000
                   9 stands for 9 tens thousands = 90 000
                    8 stands for 8 thousands = 8 000 
                     0 stands for 0hundreds (i.e. no digit in this column) = 0 
		0stands for 0 ten (i.e. no digit in this column) = 0
		5stands for 5 ten = 5

ADDITION AND SUBTRACTION OF PLACE VALUE NUMBERS
Example:
Find the place value of each digit of the result of:
a. 4567-1234	b. 23456 + 456789
Solutions: 
a. 4567-1234 = 3333: 1st 3 is thousands, 2nd 3 is hundreds, 3rd  3 is tens,   4th 3is units.
b.   23456 + 456789 = 480 245 : 1st 4 is hundreds thousands, 8 is tens thousands, 0 is thousands, 2 is hundreds, 2nd 4 is tens, 5 is units.
USE OF NUMBER LINE IN ILLUSTRATING DIRECTED NUMBERS. 
Directed numbers can be represented on the number line as follows:	
           Negative numbers decrease in values          Positive numbers increase in values

                             -3            -2            -1           0         +1        +2        +3                                            
                                                                      Origin
The values of numbers increase from left to right
On a number line, a number to the right is always greater than a number to the left.
Note: Teacher should extend the use of number line to simple arithmetic of directed numbers. 

EVERYDAY APPLICATION OF POSITIVE AND NEGATIVE INTEGERS.
Both negative and positive numbers are useful in everyday life affairs. 
Examples: 
1. Temperature reading e.g -70C, 500C, etc
2. Financial system: Gain is represented by positive numbers while Loss is denoted by negative numbers e.g. -$70, $56, etc
3. Distance above and below ground level: above (+) and below (-)
4. Time differences in different part of the world are also measured using negative and positive numbers.
EVALUATION:
1. In each of the following numbers, what does the digit 5 stands for?
(a)  7500	   (b). 176501	   (c). 3875 	(d). 3759
    2. Evaluate the following and write out the place value of the results.
     (a). 16789 + 437562  (b). 8506 – 4408  (c). 6526 – 2314   (d). 421563 + 21037
   3. Mention five applications of   integers in our day today living.
READING ASSIGNMENT:
NEW GENERAL MATHEMATICS JSS1 (UBE Edition), Page 92 to 99
WEEK-END ASSIGNMENT:
NEW GENERAL MATHEMATICS JSS1 (UBE Edition), Ex. 12c  Q1 to Q18, Page 95 to 96.






WEEK 5
TOPIC: ALGEBRAIC PROCESSES: USE OF SYMBOLS
CONTENT:   
· Open sentences
· Appreciating the relationship between addition and subtraction
· Multiplication and division 
· Use of letters to represent symbols or shape in open sentences.

OPEN SENTENCES
Example:
14 + 	= 17
 (
3
)This will be true if 3 goes in the box.
14 + 	= 17 
We say 14 + 	 = 17 is an open sentence. Any value can go in the box but usually only one value will make an open sentence true. 
What is the value of 5 +          ? The value depends on what number goes in the box. If 4 goes in the box, the value is 9. If 11 goes in the box the value is 16.  
EVALUATION:
In each sentence, find the number which makes it true.
1. 3+ 2 =               
2. 20 – 14 =           
3.            = 14 -            
4.             X     5  = 15
5.   24                 =12
6.            X               = 49
USE OF LETTERS TO REPRESENT SYMBOLS OR SHAPE IN OPEN SENTENCES
In mathematics, we use letters of the alphabet to stand for numbers instead of boxes. We write 14 + x instead of 14 +         . Any letter can be used but capital letters are not used.
EVALUATION: 
Each sentence is true, find the number which makes it true. 
(1). X = 2+9   (2). Y = 9+ 5  (3) q x q = 4  (4). h x 4 = 20  (5) z – 6 = 2  (6) g+ g = 30
READING ASSIGNMENT:
NEW GENERAL MATHEMATICS JSS 1 UBE EDITION, pg 40- 43.
WEEKEND ASSIGNMENT:
NEW GENERAL MATHEMATICS JSS 1 UBE EDITION, pg 40- 41.
EX. 5a 51-60; 5b 7-10; 5c. 1( a-e)

WEEK 6
TOPIC: ALGEBRAIC PROCESSES: USE OF SYMBOLS
CONTENT:  
· Solving open sentences with two arithmetic operations
· Solving world problems involving use of symbols. 
· Quantitative Aptitude (reasoning) on the use of symbols   
SOLVING WORLD PROBLEMS INVOLVING USE OF SYMBOLS
Here we use letters of the alphabet to represent objects. First we need to know the following basics:
1. The other names for addition are sum, plus, increase, etc. 
2. The other names for subtraction are difference, minus, decrease,remove,.. 
3. The other names for multiplication are product, times, double, triple, etc. For instance:;    
 
4. The other names for Division are quotient, half, one-third, one-fourth, one-fifth, etc.  
Students to study the illustrations in the table below: 
	S/N
	Verbal Statement
	Algebraic Expression

	1
	52  increased  by 

	52 + 

	2
	71 decreased by  

	71 –  

	3
	29 decreased by twice  

	29 –2 

	4
	Product of 9 and sum of  and 13

	

	5
	 of a number added to  of the number
	

	6
	Sum of  y  and 10 divided by the difference of    and 15
	

	7
	Difference of a number and 12 is 70

	

	8
	Twice a number added to triple the number is 25
	

	9
	The average of a number and 28  is  40. 
	

	10
	twice  decreased by 29 
	2 




Examples: 
a. Write the algebraic expressions for the following verbal statements. Twice a number added to 18 is 84.          
Answer: 	
b. Triple a number subtracted from 19 is – 12.  
Answer:	 
c. Sum of 5 and a number equals twice the number subtracted from 1.  Answer:	  .
d. Four times a number added  to itself is 50.   
Answer    is   . 
e. A number is twice another number. If their sum is 12, find the number. 
                    Answer:	           .
   . 
EVALUATION: 
 Write the algebraic expression for each of the following verbal statements.
1. Twice a number subtracted from 37 is 19.
2. A number added to five times itself gives 45.
3. One –third of a number added to its half is 8. 
4. The difference of 56 and a number is 22. 
5. A girl is 14 years old, how old will she be in  years time? 
6. A boy is 15 years old, how old was he  years ago? 
QUANTITATIVE APTITUDE REASONING ON THE USE OF SYMBOLS   
 (
80
) (
16
) (
8
)Samples 
I.                                                 =     
 (
4
) (
3
) (
13
)
	  =
 (
49
) (
5
) (
24
) (
49
) (
24
) (
5
)
     	=
                                                           =    
Solutions:
8 x 8 = 64 – 16 = 80	 3 x 3 = 9 + 4 = 13			5 X 5 = 25 + 24 = 49
 (
106
) (
?
) (
6
)Use the sample above to solve:
(a)  (
14
)                                           =
 (
20
) (
?
)( b)	=	

WEEK 7
TOPIC: ALGEBRAIC PROCESSES
CONTENT:   
· Identification of coefficients of terms
· Basic arithmetic operations applied to expressions of similar terms
· Collection and simplification of like terms
· use of brackets
IDENTIFICATION OF COEFFICIENTS OF TERMS
We all know that terms like 3a, 4b, 3y +2, 5t + 6 etc are called algebraic expressions; also 3 in 3a, 4 in 4b, 3 in 3y and 5 in 5t are all called coefficients.
The coefficient can also be in fractions like   , the coefficient is as follows:   respectively.
OR 
In decimal like 0.5a, 0.25b and   the coefficient are 0.5 and 0.25 respectively.
EVALUATION:
Give the coefficient of each of the following terms:
1. 6t	2.      	3.	0.35 
BASIC ARITHMETIC OPERATIONS APPLIED TO EXPRESSIONS OF SIMILAR TERMS
In algebraic expressions we can have positive and negative terms which can be added to produce another term.
Examples:
Simplify the following:
(a)  3y +2y = 5y  (b) 4x + 3x = 7x    (c ) 8t-3t + 4t -2t =8t + 4t -3t-2t = 12t-5t 	=  7t
EVALUATION:
Simplify the following:
1. 21x – 7x
2. 32x + 21x
3. 8y+7y-9y-4y-2y
COLLECTION AND SIMPLIFICATION OF LIKE TERMS
Algebraic expression such as 2a and 3a are called like terms because they are expressed in terms of a single variable a. If we take 2a and 3b, they are not like terms because they are not represented by a single term. So they are unlike terms.
In simplification of algebraic expressions, like and unlike terms are collected (grouped) together.
Examples:
Simplify the following expressions:
1.  3x +   8x – 36 =   11x -36      
2. 8d -3d +4e-2e  = 11d -2e
 Examples: 
1. In a box there are 12 socks and 6 shoes. In another box there are 4 socks and 8 shoes. Write down these statements using    for socks and  for shoes. 
Solution:
1.  In the first box we have    , and in the second box we have. Thus, total = 
2.   A mother’s age is four times as old as her son’s and the sum of their ages is now 60 years.  Write down the statement in symbol forms and find their ages. 
Solution: If the son’s age is represented with letter. Then the mother is (years old or  years old.  Sum of their ages equals 60 years      
    The son is 12 years old and the mother is    = 
3. Now a man’s age is three times the son’s age. Five years ago the man’s age was five times the son’s age. Write down the algebraic expression for this word problem and possibly find the unknown.
Solution:    
 Let the son’s age be.  His father’s age at the present =. 5 years ago, the son’s age was father’s age was  
At that time (five years ago), father’s age = 5 (son’s age). 
     .      

EVALUATION:
1. John has 12 apples more than Joel. If the sum of their apples is 49, how many apples have Joel and how many apples has John? 
2. A girl guesses that a line is 15cm long. She measures the line and finds that her guess is too long. What is the length of the line? 
3.  A boy is  years old now, how old will he be in 8 years time?. How old was he six  years ago? 
USE OF BRACKETS, EXPANSION / REMOVAL OF BRACKETS IN (SIMPLE CASES).
 The symbols for brackets are commonly   
 As shown here, the first are called curved brackets, the second box brackets and the third type are referred to as  Curly brackets.  Algebraic expressions could be put inside the brackets.  For instance we could have   Bracket could be seen as Multiplication when there is a numeral or a letter written outside it , and also  when a negative(minus) sign is preceding it.
For example if we have  , it is intended that the 3 outside the brackets is to multiply through each term in the brackets. In other words 3 will multiply  and also multiply  , one after the other. When these multiplication operations are carried out correctly we say we have expanded or opened or removed the brackets. Thus we can remove or expand the brackets in the example below: 
  =   Here, when the brackets in   are opened 
 we have the final result as     What it actually means is that   and    are equivalent. 
However, there are two basic rules which guide how we open or expand brackets: 
1. Any bracket preceded by a negative number or by a negative sign will have all the signs of its contents changed after the operation.
Examples:   
· 

· 

· .

· 

2. Any bracket preceded by a positive number or by a positive sign will have all the signs of its contents unchanged after the operation.
Examples:
·  

· 

· .
· 
· 

· 
 Examples:
 Expand the brackets and simplify further as far as possible, in the algebraic expression  
Solution:  
     
  by collecting like-terms together).
       . (This is the final result). 
Expand the brackets and simplify further as far as possible, in the algebraic expression 
      
                 =  
                   

          . (This is the final result).
EVALUATION: 
 Open the brackets in the following and simplify as far as possible.

 READING ASSIGNMENT: 
New General Mathematics for Junior Secondary Schools 1 (UBE EDITION)  Pages 124 – 129.    
WEEK-END ASSIGNMENT: 
New General Mathematics for Junior Secondary Schools 1 (UBE EDITION)   Pages 124 – 129.  EX. 15a (27-30); 15b (27-30); 15c (7-10); 15d (7-10);    



WEEK 8
TOPIC: SIMPLE EQUATIONS
CONTENT:   
· Translation of word problems into mathematical statements
· Definition of simple equation 
· Use of sign of equality in mathematical statements
· Solution of simple equations    
TRANSLATION OF WORD PROBLEMS INTO MATHEMATICAL STATEMENTS
A sentence or statement says something about numbers written in symbols. Consider, for example the statement: “I think of a number, I then triple it and add 4 to it”. We proceed as follows to write the statement in symbols. Let the number thought of be “r”, tripling it gives “3r”, and by adding 4 we get “3r + 4”.
If the result of this process is 16, then we have 3r+ 4 = 16.
This symbolic expression is called a simple equation, with one unknown quantity, r. The expression contains two sides referred to as left hand side, 3r + 4, and the right hand side 16. The symbol ‘=’ is called the equality sign, which tells us that what is on the right-hand side is the same as what is on the left hand side.
Example 1:
Translate the following statements into mathematical algebraic equations.
a. I think of a number n, then subtract      4; the result is 10.
b. I think of a number x, then add 5; the result is 12.
c. I think of a number y; then double it, add 5, the result is 11.
d. Think of a certain number, divide it by 3 then double then add 12; the result is 18.
e. The sum of two consecutive whole numbers is 17. What are these numbers?
Solution 
(a). n-4 = 10 (b).x + 5 = 12 (c).2y + 5 = 11(d)  (e). 
Evaluation:
Translate the following word sentences into mathematical statements:
1. One - third of a number is subtracted from half and the result is one.
2. 5 is added to a number and the result is 9.
3. Two fifths of a number is added to 9 and the result is 12.   
Example 2
Olu thinks of a number, 3 is added to it and the result is 8. What is the number?
Solution:
Let the number be x.
x + 3 = 8
subtract 3 from each side.
x+3 -3 = 8 – 3
x = 5
Evaluation:
1. Out of a certain number of sheep in a garden, 6 of them escaped leaving behind 117; how many sheep were in the garden originally?
2. Emeka added up his marks due to a mistake to get 25 marks; how many marks had he got at first?
READING ASSIGNMENT:
New General Mathematics JSS 1 pg 40-43
WEEKEND ASSIGNMENT:
New General Mathematics JSS 1 pg 43
Exercise 5g: Q5-Q10.


SIMPLE EQUATIONS:
An algebraic equation is two algebraic expressions separated by an equal sign. The left hand side is equal to the right hand side (LHS = RHS)
e.g     7 + 3 = 10,  20 -6 = 14,  4 x 5 = 20, 35/7 = 5
Translation of algebraic equations into words: Any letter of the alphabet can be used to represent the unknown number.
Translate the following equations into words:
1. X + 9 = 12; means ‘a certain number plus nine is equal to twelve’
2. 15= 7 – 2x; means ‘fifteen is equal to seven minus twice a certain number’
3.  = 6; means ‘four-fifth of a number equal to six’
4. ; ‘three times a certain number plus eight is equal to twenty’

Evaluation
Translate the following equations into words:
1. 16 = 9 – 2x   2. 9 + 5x = 23    3.  X + 5 = seventy      4. 

Translation of algebraic sentences into equations:
Example: Translate the following into equations:
1. Three times a certain number plus 20 is equal to the number plus 12.
2. A woman is p years old. In seven years’time, she will be 45 years old.
3. The result of taking 10 from the product of a certain number and 7 is the same as taking 4 from twice the number.
Solution:
1. Let the number be m
3 x m + 20 = m + 12
i.e 3m + 20 = m + 12
2. Woman is p years old;
7 years’ time, she will be (p + 7) years
i.e p + 7 = 45
3. Let the number be a,
Product of a and 7 = 7a
Taking 10 from 7a = 7a – 10
Taking 4 from twice the number = 2a – 4
Then, 7a – 10 = 2a – 4

Evaluation:Translate to algebraic equations: 
1. A certain number is added to 15, the result is six minus the same number.
2. Ayo is y years old, 7 years ago, she was 15 years old.

Use of Balancing or See saw Method
This is very easy and convenient way of solving linear equations. An equation can be compared to a balance. To maintain balance, whatever is done to the LHS of the scale must be done to the RHS every time.
Examples:
Solve the following equations using the balancing method.
(a) X + 4 = 9    (b) x – 9 = 15  (c) 5x = 35   (d) 
Solution
(a) X + 4 = 9
To eliminate 4 from the LHS and RHS of the equation, subtract 4 from both sides
X + 4 -4 = 9 – 4
X = 5
(b) X - 9 = 15
Add 9 to both sides of the equation to eliminate -9
X – 9 + 9 = 15 + 9
X = 24
(c) 5x = 35
Divide both sides by 5 to balance the equation

X = 7
(d) 
Multiply both sides by 3 to eliminate 3 from the LHS

X = 21

Evaluation: Solve the following equations using the balancing equation method
(1) 4x = 25    (2) x + 16 = -19   (3) –x -3 = -9   (4)  

Solving Linear Simple Equations Involving Collection of Like Terms
Simple equations can be solved by collecting like terms. That is taking the unknown like terms to one side and the known to the other side.
Example:
Solve the following equations:
(a) 2y + 3 = y + 1           (b) 4c – 8 = 10 – 5c
Solution
(a) 2y + 3 = y + 1
Subtract y from both sides to eliminate y from RHS
2y – y + 3 = y – y + 1
y + 3 = 1
Subtract 3 from both sides to eliminate 3 from LHS
y + 3 – 3 = 1 – 3
y = -2
(b) 4c – 8 = 10 – 5c
Collect like terms by adding 5c to both sides to eliminate 5c from the RHS
4c + 5c – 8 = 10 – 5c + 5c
9c – 8 = 10
Add 8 to both sides to eliminate 8 from LHS
9c – 8 + 8 = 10 + 8
9c = 18
Divide both sides by 9

C = 2
Evaluation: Solve the following equations by using the balancing method:
(1) 17a – 11 = 10a + 3   (2) 7d – 6 = 30 – 2d   (3) -6 – 2x = 5 – 7x

Solving Linear Simple Equations Involving Fractions
To solve equations involving fractions, the first thing is to clear the fractions and then collect 
like terms.
Example: Solve the following equations;
(a)          (b) 

Solution:
(a) 
Multiply both sides by the LCM 5
(
X + 4 = 15
Subtract 4 from both sides
X + 4 – 4 = 15 -4
X = 9
(b) 
Multiply both sides by 10, the LCM

5x – 4 = 8
Add 4 to both sides
5x – 4 + 4 = 8 + 4
5x = 12
Divide both sides by 5

X = 2.4

Evaluation
Solve the following equations using the balancing method:
(1) (2) 

General Evaluation:
(i) Solve using the balancing method: (a) 14 – x -5 = -5x + 3 (b) 12y – 4 = 2   (c) 
(ii) Twice a certain numberis added to 10. If the result is minus fourteen, find the number.
(iii) Two thirds of a certain number plus five equals ten less than the same number. What is the number?

Reading Assignment
Essential Mathematics for Junior Secondary Schools 1. Page 144- 154

Weekend Assignment:
1. If 8 is added to a number, the result is 27, What is the number? (a) 25 (b) 35 (c) 19 (d) -27
2. Solve     (a) 30   (b) 7.5     (c)   15    (d) 26
3. Solve 3y + 4 = 22   (a) 6     (b)       (c) 18    (d) 54
4. Solve x + 0.4  = 0.6    (a) 0.10    (b)  0.2    (c)  - 0.2   (d)  -1.0
5. Solve -3x + 5 –x = 14 – 6x    (a) 4.5    (b) -4.5   (c) 4.75   (d)   9

Theory
1. Solve the linear equations (a) x – 2 = 2x + 1    (b) 19x – 12 = 11x + 4
2. Subtracting nine from a certain number gives thirteen.


WEEK 9
Geometry- Plane Shapes
Plane shapes are two-dimensional shapes bounded by lines known as sides. Any shape drawn on a plane is called a two-dimensional shape (or 2-D shapes for short). When we say a figure is two- dimensional, we mean it can be measured along x and y axes i.e. it has length and width or breadth.

Types of Plane Shapes
Common plane shapes are:
1. Triangles
2. Quadrilaterals
3. Polygons
4. Circles 
Triangles and quadrilaterals are examples of polygon. However, because triangles and quadrilaterals have their own special properties they are usually dealt with separately.

Triangles
Tri-angle means three angles. A triangle has three angles and three sides.
Types of Triangles
a. Scalene triangle: it has no sides and no angles equal. i.e. it has three sides of different lengths and three angles of different magnitudes (sizes).
z





x   y
b. Isosceles triangle: It has two adjacent sides equal and two angles equal

b


aa
	
c. Equilateral triangle: It has all its sides equal and all its angles equal. Each angle is 600.

x


 x                     x

Other types of triangles are:
i. Acute-angled triangle: It has each of its angles less than 900 i.e. each angle is acute
ii. Obtuse-angled triangle: It has one of its angles more than 900.
iii. Right-angled triangle has one of its angles equal to 900. The side opposite the right angle is the longest side and is often called the hypotenuse.

Quadrilaterals
A quadrilateral is a four-sided plane shape with four angles
Types of quadrilateral 
Properties
· It has all its sides equal
· Each angle is 900
· The opposite sides are parallel
a) Rectangle
Properties 
It is a quadrilateral that has opposite sides equal and each angle is 900.




     900

b) Parallelogram
It has two opposite sides parallel and equal in length



c) Rhombus
Properties
· It has all its four sides equal in length
· Opposite sides are parallel
· Opposite angles are equal
d) Trapezium
A trapezium is a quadrilateral with one pair of opposite sides parallel
Note: when the two non-parallel sides are equal in length, it is called an isosceles trapezium




e) Kite
A kite is a quadrilateral that has two pairs of adjacent sides equal in length and one pair of opposite angles equal.

Evaluation:
1. What is a plane shape?
2. With the aid of diagram, describe scalene, isosceles and equilateral triangles.
3. Write down all the quadrilaterals that have
a. two pairs of parallel sides
b. four sides equal
c. two adjacent sides equal and one pair of opposite angles equal
Polygon
A polygon is any closed shape that has three or more straight sides. Thus, rectangles, squares and triangles are all examples of polygons.
The table below shows some special polygons and their sides.

	Names of Polygons
	
	Number of sides

	Triangle
	
	3

	Quadrilateral
	
	4

	Pentagon
	
	5

	Hexagon
	
	6

	Heptagon
	
	7

	Octagon
	
	8

	Nonagon
	
	9

	Decagon
	
	10

	Duo decagon
	
	12



There are two types of polygons. They are:
i. Regular Polygons
ii. Irregular Polygons
A. Irregular Polygons
When the sides of a polygon and the included angles are not equal it is called an irregular polygon. Examples are irregular pentagon and irregular hexagon shown below.







	
Irregular  Pentagon
                                                                                                                      Irregular Hexagon
B. Regular Polygon  
A polygon that has all its sides and angles equal is called a regular polygon. Examples of regular polygons are: equilateral triangle, square, regular pentagon, hexagon, etc





Regular Hexagon                                                   regular pentagon

Circles
A circle is a plane shape that has set of points equidistant from a fixed point, O. The fixed point is the centre of the circle as shown in the diagram below.







Diameter
 O



The parts of a circle








The circumference is the distance around the circle.
A radius (plural radii) is any straight line joining the centre of the circle to any point on the circumference.
A chordis any straight line joining two points on the circumference.
A diameteris any chord that goes through the centre of the circle.
Regions






	

A sectoris the region between two radii and the circumference.
A semicircleis a sector between a diameter and the circumference, i.e. half a circle.
A segment is the region between a chord and the circumference.
Evaluation:
Draw a circle and include the following parts: two radii, a sector, a chord, a segment, a diameter and an arc. Label each part and shade any regions.

General Evaluation/ Revision Questions
1. A polygon with 12 sides is called ...............
2. The number of sides of a polygon is not equal to the number of angles ( True/False)
3. All the sides of an equilateral triangle are ................ and  each angle is ..............
4. Write down the names of these shapes:
(i)                                               (ii)                                 (iii)



Reading Assignment
· Essential Mathematics for J.S.S 1 by A.J.S Oluwasanmi, page 167-169.
· New General Mathematics by M.F Macrae et.al, Revision test II, Numbers 1-9.

Weekend Assignment 
1. A polygon with seven sides is called .................. (a) pentagon     (b) hexagon   (c) octagon   (d) heptagon
2. The simplest form of polygon is a ..............   (a) circle   (b) rectangle     (c) triangle   (d) square
3. Which of the following quadrilaterals has only one pair of parallel sides? (a) Trapezium    (b) rhombus   (c) parallelogram    (d) square
4. How many sides has a duo decagon?  (a)   10    (b)  20   (c)  12    (d)  9
5. A straight line joining two points on the circumference is called  ...............  (a) chord   (b)  segment    (c) arc    (d) sector

Theory
Write down the missing word in the following
(a) A regular polygon has all its sides ............... and all its angles ..............
(b) The distance around the circle is .............................







WEEK 10
PERIMETER OF REGULAR PLANE SHAPES
The perimeter of a plane shape is the length of its outside boundary or the distance around its edges.

Irregular shape
An irregular shape does not have a definite shape. To determine the perimeter of such shape, string or thread can be used to measure it. Place the string around the edge, then straighten it out and measure it with a ruler from the mark part.

Regular Shape
A regular shape has a well-defined edge which may be straight lines or smooth curves. Examples are regular polygon and circles

The unit of measurement
Perimeter is measured in length units. These are kilometres (km), metres (m), centimetres (cm) and millimetres (mm).
Example 1 
Use a ruler to measure the perimeter of triangle ABC.
B




A           C
Solutions
By measurement: AB: AB = 21mm, BC = 30mm,  AC = 14mm
Perimeter =Total  length of sides
                   = AB + BC  +AC
                   =21mm+ 30mm +14mm
                   = 65mm

Using formulae to calculate perimeter
Rectangles
The longer side of a rectangle is called the length and is usually represented by letter l. The shorter side is called the width or breadth and it may be represented by w ( or b).
       A       lcm          B
bcm

     C                          D
  AB = DC = lcm  and  AD = BC = bcm
Perimeter (P) = AB + BC + CD + DA = l + b + l + b
                         = 2l + 2b = 2(l + b)
P = 2 ( l + b)
Note:  This is also used to determine the perimeter of a parallelogram 
Example 1
The length of a rectangular room is 10m and the width is 6cm. Find the perimeter of the room.
Solution
Length of the room, l = 10m  ; width/breadth of the room, w (or b) = 6m
Perimeter = 2(l +b) = 2 (10m + 6m)
                                    = 2 ( 16m) = 32m
Example 2
Calculate the perimeter of a square whose length is 8cm.
Solution 
A square has all its four sides equal, so each length is l cm.
The perimeter = l +l + l + l = 4l
                           = 4  8 = 32m
In general, perimeter of a square, P = 4l. This is also used to determine the perimeter of a rhombus

Example 3
A rectangle has a perimeter of 74m. Find: (a) the length of the rectangle if its breadth is 17m, (b) the breadth of the rectangle if its length is 25m.
Solution
Note: since perimeter of a rectangle = 2( l + b)
Length = ; Breadth = 
So, to find the length
(a) Length = 
= = 37m – 17m = 20m
(b) breadth= 
                      = = 37m – 25m = 12m
Evaluation:
1. The perimeter of a square is 840cm. Find the length of the square in metres.
2.  A rectangle has sides of 9cm by 7.5cm. Find its perimeter
3. Esther fences a 3m by 4m rectangular plot to keep her chickens in. The fencing costs N 200 per metre. How much does it cost to fence the plot?

Perimeter of triangles
Isosceles triangle

The perimeter = a +a +b = 2a +b
Equilateral triangle





Perimeter = a + a + a = 3a
Example 4
An isosceles triangle has a perimeter of 250mm. If the length of one of the equal sides is 8cm, calculate the length of the unequal side.
Solution
First convert to the same unit of measurement
250mm = 25cm
Sum of equal sides = 8cm + 8cm = 16cm
The length of the unequal side = 25cm – 16cm = 9cm

Trapezium
	



The perimeter = p + q + r + s
	




Isosceles trapezium
The perimeter = a + b + a + c = 2a + b + c



Example 5
An isosceles trapezium has a perimeter of 50cm if the sizes of the unequal parallel sides are 12cm and 8cm. Calculate the size of one of the equal sides.
Solution 
Perimeter = 50cm
Perimeter of an isosceles triangle = 2 (equal sides) + b + c = 2x + 8 + 12
                                                      50 = 2x + 20
                                                  50 -20 = 2x + 20 – 20
                                                     2x = 30 ; x = 15cm
Therefore, one of the equal sides = 15cm

Perimeter of Circles 
The circumference (C) of a circle is the distance around the circle. This means that the circumference of a circle is the same as its perimeter.





AB = diameter,  OA = OB = radii
But AB = OA + OB i.e. d = r + r
diameter , d = 2 radius (r) or radius, r = diameter (d)/ 2
The circumference, C of a circle is given by C =D, where D is the diameter of the circle. If R is the radius of the circle, then C = 2R.
Therefore, C = D or C = 2R
Example 6
Calculate the perimeter of a circle if its (a) diameter is 14cm (b) radius is 4.9cm (Take ).
Solution
(a) Diameter = 14cm
Perimeter , C = D =  14 = 44cm
(b) Radius= 4.9cm
Perimeter = 2R
                   = 2  4.9 = 30.8cm
Example 7
Calculate the perimeter of these figures. (Take ).





Solution
(a) A semicircle is half of a circle. The diameter = 3.15 cm
The perimeter of a circle = D =  3.15
                                                        =  = 9.9cm
The length of the curved edge = = 4.95cm
The perimeter of the shape = 4.95cm + 3.15 cm = 8.1cm
(b)  A quadrant is a quarter of a circle
The perimeter of a circle = 2R = 2  0.63 = 3.96m
The length of the curved edge =  = 0.99m
Perimeter of the shape = 0.99m + 0.63m + 0.63m = 2.25m

Evaluation:
1. Calculate the perimeter of a circle with radius 42cm. If a square has the same perimeter as the circle, calculate the length of one side of the square. (Take )
2. The three sides of a triangle are ( x + 5)cm, ( 2x + 4 )cm and ( 2x -3)cm.
(a) Find the perimeter of the triangle in terms of x
(b) If x = 10, find the perimeter of the triangle

AREA OF PLANE SHAPES
The area of a plane shape is a measure of the amount of surface it covers or occupies. Area is measured in square units, e.g. square metre (m2), square millimetres (mm2).

Finding the areas of regular shapes
Area of Rectangles and Squares
A rectangle 5cm long by 3cm wide can be divided into squares of side 1cm as shown below.






By counting, the area of the rectangle is 15cm2. If we multiply the length of the rectangle by its width the answer is also 15cm2 i.e. length X width = 5cm X 3cm = 15cm2
In general, if A = area, l = length and w= width,
Area of  a rectangle = length X width
Example 1
Calculate the area of a rectangle of length 6cm and width 3.5cm.
Solution
Area = length X width = 6cm X 3.5cm = 21cm2
Example 2
The area of a rectangular carpet is 30m2. Find the length of the shorter side in metres if the length of the longer side is 6000mm.
Solution
                  6000mm

                          30m2


First convert the length i.e. 6000mm to metres
6000mm=  = 6m
If A= area, l = length and b = breadth
Using breadth =  ; breadth =  = 5m
The length of the shorter side is 5m

Square
A square has all its sides equal.
Area = ( length of one side)2 i.e. A = l2
If Area, A is given then the length, l can be found by taking the root of both sides i.e. l = .
Example 3
Calculate the area of a square advertising board of length 5m.
Solution
Area of square board = l X l = 5m X 5m =25m2

Area of shapes made from rectangles and squares
Example 1
Calculate the area of the shape below. All measurements are in metres and all angles are right angles.
			3		         10		     2

	3                                                                          6	4




	    10
The shape can be divided into a 3X3 square, 6X10 and 2X4 rectangle.
Area of shape = Area of square + area of 2 rectangles
                           = ( (3X3) + (6X10) + (2 X4))m2
                             = 9 + 60 + 8 = 77m2

Area of parallelograms
Area of a parallelogram = base X height                     
 Example2
Calculate the area of a parallelogram if its base is 9.2cm and its height is 6cm.
Solution
Area of parallelogram = base X height = 9.2cm X 6cm = 55.2cm2

Area of Triangles
In general: Area of any triangle = base height  i.e the area of a parallelogram (or rectangle that encloses it).
Example 1
Calculate the area of the triangle with base 6cm and height 4cm.
Solution
Base (b) = 6cm, Height (h) = 4cm
Area =  base  height  = 5  4 = 10cm2
Example 2  
Given that the area of triangle XYZ is 120cm2 and its height YD is 12cm. Find the length XZ.
Solution 
Let the base XZ be bcm;  Height, YD (i.e. h)= 12cm
Area of triangle XYZ= base  height  
120 = b  12
120= 6b
b = 20cm
the length XZ is 20cm. 

Area of trapezium
Area of trapezium = 
Where (a + b) is the sum of the parallel sides and h, the height of trapezium.
Example 
Calculate the area of trapezium with the dimensions shown in the figure below.




Solution
Area of trapezium = 
                                  = =   = 168cm2
Area of Circles
Area, A =r2 or A = 
Example1
Find the area of a circle with radius 4.9cm (Take ).
Solution 
Area of a circle = =  4.92 cm2
                                       = 75.46cm2
The area of the circle is 75.46cm2r2
Example 2
Find the area of a semicircle with diameter 20mm. (Take = 3.14)
Solution 
Diameter, d = 20mm; Radius, r = 20/2 = 10mm
Area of a semicircle =  = r2
                                      = 102 = 157mm2
Area of the semicircle = 157mm2

Evaluation:
1. A string is wound 30 times around a cylindrical object of diameter 7m. Calculate the length of the string. ( Take )
2. A rectangular garden is 20m by 18m. Calculate the area of a path 1 m wide going round the outer edge of the garden.

General Evaluation/Revision Questions
1. A regular polygon has all its sides ............... and all its angles ..............
2. The distance around the circle is .............................
3. What is the perimeter of a rhombus if the length of one side is 8cm?
4. A circle of diameter 21cm has a perimeter of 66cm. If the circle is halved. Determine the perimeter of the half.

Reading Assignment
Essential Mathematics for J.S.S 1 by A. J. S Oluwasanmi, page 198-209. 

Weekend Assignment
1. What is the perimeter of a rectangle that measures 11cm by 3cm. (a) 39cm  (b) 28cm   (c) 36cm   (d)  26cm
2. The diameter of a circle is 13.8cm long. Find the length of its radius (a) 27.6cm  
(b) 7.6cm (c) 6.9cm   (d) 6.4cm
3. Two sides of an isosceles triangle are 3cm and 10cm. What must be the length of the third side?  (a) 10cm  (b) 6cm   (c)  4cm  (d) 8cm
4. If the width of a rectangle is  the equal to the length of a square and  the rectangle measures 6cm by 4cm. What is the difference perimeter of the square?  (a) 26cm 
(b) 16cm  (c) 24cm   (d) 36cm
5. What is the difference in the perimeter of the rectangle and the square in question 4 above? (a)  4cm  (b)  6cm  (c)  8cm  (d)  2cm

Theory
1. The diameter of a car wheel is 28cm, find its circumference. How far does the car move in metres when the wheel makes 150 turns? ( Take )
2. (a) The longer side of a rectangle is 25cm and its perimeter is 80cm. Find the length of the shorter side. Determine its area
(b) The area of a parallelogram is 8.5m2 and its base is 500cm. Find its height.
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