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MODULE   INTRODUCTION

Welcome to the Grade 8 Mathematics Distance Learning Module One! 
This module is designed to help you learn mathematics independently, at your own pace, while ensuring you gain the same knowledge and skills as you would in a regular classroom. The material in this module is based on the Ethiopian national curriculum and focuses on developing your understanding of rational numbers, squares, square roots, cubes and cube roots, and Linear equation and inequalities
This module includes three units, each of which builds on the knowledge you have gained in previous grades. By working through the lessons, worked examples, and practice activities, you will be able to develop problem-solving skills, understand key mathematical concepts, and apply them in real-life situations.
Each unit in this module includes:
· Learning objectives – what you are expected to learn.
· Explanations and examples – to help you understand the concepts.
· Activities and exercises – to give you practice and test your understanding.
· Summaries – to review the main points of each lesson.
· Checklists-to check your understanding.
· Self-assessments – to help you check what you have learned.
You are encouraged to:
· Read each section carefully.
· Try every activity and question on your own.
· Use a notebook for calculations and answers.
· Ask for help from someone nearby if needed.


· Module Learning Objectives:
By the end of this module, students will be able to:
· Define rational numbers and identify their various forms.
· Compare and order rational numbers.
· Perform operations (addition, subtraction, multiplication, division) with rational numbers.
· Apply rational numbers in real-life contexts.
· Understand and compute squares and square roots of rational numbers.
· Understand and compute cubes and cube roots of rational numbers.
· Apply these concepts to solve practical problems.
· Solve linear equations and inequalities in one variable.
· Graph linear equations and inequalities on the Cartesian plane.
· Interpret solutions in real-life situations. 













Unit1

1.RATIONAL NUMBERS

Introduction	
 (
Main Content
)In your math lessons, you often work with different types of numbers used in everyday life. To do this well, it helps to know how numbers are grouped. In earlier grades, you learned about Natural numbers, Whole numbers, and Integers. In this unit, you will learn about a larger set called Rational numbers, which includes these other sets. You will also explore their properties, how to work with them, and how they are used in real life.
 (
         
1.1 :
 
The Concept of Rational 
Numbers
         1.2 : Comparing and Ordering Rational 
Numbers
         1.3 : Operation and Properties of Rational 
Numbers
         1.4 : Applications of Rational 
Numbers
)







            Unit 1: Competencies
By the end of this unit, students should be able to:
· Describe the concept of rational numbers practically.
· Express rational numbers as fractions.
· Represent rational numbers as a set of fractions on a number line.
· Describe the relationship among the sets ℕ (Natural numbers), W (Whole numbers), ℤ (Integers), and ℚ (Rational numbers).
· Determine the absolute value of a rational number.
· Compare and order rational numbers.
· Add rational numbers.
· Subtract rational numbers.
· Multiply rational numbers.
· Divide rational numbers.
· Solve real-life problems involving rational numbers.
[image: ]  1.1 : The Concept of Rational Numbers
Learning Competencies:
By the end of this section, students should be able to:
· Describe the concept of rational numbers practically.
· Express rational numbers as fractions.
· Represent rational numbers as a set of fractions on a number line.
· Describe the relationship among the sets ℕ, W, ℤ, and ℚ.
·  (
Brainstorming questions
)Determine the absolute value of a rational number.
 (
What types of numbers can be written as fractions? Can all decimals be written as    fractions?
How can you prove that a number is rational?
Is zero a rational number? Why or why not?
)











	
Overview:
Rational numbers include all numbers that can be written as a fraction, where the numerator and the denominator are integers and the denominator is not zero. They can be positive, negative, or zero.
                        [image: ]                                                                                          
[image: ] Key Concepts                                    
A rational number is any number that can be written in the form a/b, where a and b are integers and b ≠ 0.
Rational numbers include:
· Integers (e.g., -2, 0, 5,100)              
· Fractions (e.g., 2/3, -4/3)
· Terminating decimals (e.g., 0.75, -1.5)
· Repeating decimals (e.g., 0.222..., 1.333…)
[image: ]Worked Examples

Example 1: Is 0.75 a rational number?

Solution:  Yes. 0.75 = 75/100 = 3/4 → It's a rational number.

Example 2: Is √2 a rational number?

Solution: No. √2 is an irrational number because it cannot be written as a fraction.

Example 3: Write -1.2 as a rational number.

Solution: -1.2 = -12/10 = -6/5

1.1.1 Representation of Rational Numbers on a Number Line
On the number line:
- Positive rational numbers are to the right of 0.
- Negative rational numbers are to the left of 0.
- Zero is at the center of the number line.

                        [image: ]

[image: ]Worked Examples

Example 1. Represent 3/4 on the number line.
Solution: 
Since the given rational number is greater than zero. So, it will always be represented on the right side of zero on the number line. So, first of all we need to divide the number line between zero and one into 4 equal parts and the third part of the four parts will be representation of 3/4 on number line. It can be represented as:

                           [image: ]

Example 2. Represent −3/5on the number line.
Solution:
As we can see that the given fraction is a proper fraction bur with a negative sign. So, it will be smaller than zero but greater than -1. Hence, the fraction will lie between zero and negative one. To represent we will divide number line between 0 and -1 into 5 equal parts and the third part of the five parts will be −3/5. This can be represented as:
                           [image: ]


Example 3 :Represent 9/5 on the number line.
Solution: 

Since the given fraction is an improper fraction and is positive. So, it will lie on the right side of the number line. Let us first convert the given rational fraction into mixed fraction to find between which whole numbers the fraction exists on the number line. The mixed fraction conversion of the rational fraction will be.,which means that the fraction would be between 1 and 2 at 4/5 point. To do so first we’ll divide number line between 1 and 2 into 5 equal parts and then the fourth part of 5 parts will be the required rational number on the number line. This can be represented as:

                   [image: ]

Example 4. Represent −4/3 on the number line.
Solution:

Since the given fraction is negative and is an improper fraction, so, it will lie on the left side of the zero on the number line and before we need to convert it into mixed fraction. The mixed fraction conversion of the given improper fraction is .So, the fraction will lie between -1 and -2. To represent it we will divide the number line between -1 and -2 into three equal parts and the first part of the three parts will be the required rational fraction. This can be represented as:
                     [image: ]
[image: ] Activity 1.1 

1. Identify whether each number is rational or not:
                 )  
2. Convert the following decimals into fractions:
                 
3. Find the opposite of the following rational numbers
                 
4. Plot the following rational numbers on a number line:
                  
5. Write down three different rational numbers that lie between:
               
1.1.2 Relationship Among W, Z and Q 
Overview:
The number sets are organized in inclusion relationships:

- ℕ (Natural Numbers) = {1, 2, 3, 4, ...}
- W (Whole Numbers) = {0, 1, 2, 3, ...} → Includes 0
- ℤ (Integers) = {..., –3, –2, –1, 0, 1, 2, 3, ...}
- ℚ (Rational Numbers) = All numbers that can be written as fractions (ℚ includes ℤ, W, and ℕ)
[image: ]

Thus, 
[image: ]Worked Examples:      
Example 1: Classify the number -4
Solution :
 -4 is not in ℕ or W
 -4  ℤ
 -4 is also a rational number since -4 = -4/1  ℚ
Example 2: Is 7/2 a member of ℤ?
Solution:
- No, because 7/2 is not a whole number.
- But 7/2  ℚ

[image: ] Activity 1.2
1. Instructions: Write each of the following numbers under all the sets they belong to (ℕ, W, ℤ, ℚ). Use ✓ if it belongs to the set.
	Number
	ℕ (Natural)
	W (Whole)
	ℤ (Integer)
	ℚ (Rational)

	3
	
	
	
	

	0
	
	
	
	

	–5
	
	
	
	

	11/2
	
	
	
	

	–3/4
	
	
	
	

	1
	
	
	
	



2. Instructions: Write True or False for each statement.
a. All integers are rational numbers.
b. All whole numbers are natural numbers.
c. –3  ℕ
d. 2/5  ℤ
e. 4  W
f. ℕ  W  ℤ  ℚ
1.1.3 Absolute Value of Rational Numbers
Competency: 
At the end of this section, students should ) 
· Determine the absolute value of a rational number.

 (
Definition 
 
)
 (
 The absolute value of a rational number ‘x’, denoted by |x| , is defined as:         
                        
               
)


[image: ]Worked Examples:
Examples :  Find the absolute value of following :
a) | -7/8 |            b) | -5/6 |           c)  | 3/4 |   d)  | -1 |
Solution:     a) | -7/8 | = 7/8       b)  | -5/6 | = 5/6         c) | 3/4 | = ¾     d) | -1 | = 1
[image: ] Activity 1.3
Instructions: Find  the absolute value of each rational number below.
1. | -4/5 |                3. | -6/11 |             5. | -1 2/3 |            7. | 9/10 |          9. | -3/7 |
2. | -2 |                 4. | 5/6 |                 6. | -7/12 |             8. | 4/9 |           10. | -3 |
            
1.2 Comparing and Ordering Rational Numbers
Competency: 

At the end of this sub-topic students should:  

· Compare and order Rational numbers. 







1.2.1 Comparing Rational Numbers
 (
Brainstorming questions
) (
How can you tell which of two rational numbers is greater without converting them into decimals?
What is the best method to order rational numbers that are in different forms (fractions, decimals, negatives)?
)



    




Comparing Decimals

A rational number  can be expressed as a decimal number by dividing the numerator  by the denominator 
[image: ]Worked Examples:

Example: Compare the following decimal numbers. 

a. 

Solution: 
a. Since 
b. The integer part of the two numbers are equal, then move to the tenth place and 
     compare:  
c. Here the corresponding integer part and the tenth place numbers are equal, so we move 
    to the hundredth place: 




Comparing Fractions 

Comparing fractions with the same denominator

If the denominators of two rational numbers are the same, then the number with the greater numerator is the greater number

If  and  are a given rational numbers,   if and only if  .
[image: ]Worked Examples:
                               

                    
Comparing fractions with different denominators 
In order to compare any two rational numbers with different denominators, you can use either of the following two methods: 
 (
Method 1:
Change the fractions to equivalent fractions with the same denominators. 
Step 1. Determine the LCM of the positive denominators. 
Step 2. Write down the given rational numbers with the same denominators. 
Step 3. Compare the numerators of the obtained rational numbers
)





 

Example 1:  Compare: 3/4 and 2/5
Solution:
Step 1: Find the Least Common Denominator (LCD)
             LCD of 4 and 5 = 20
Step 2: Convert each fraction to have the same denominator
                 and                  
Step 3: Compare the numerators

Example 2: Compare: -1/2 and -3/4
Solution:
Step 1: Find the LCD
              LCD of 2 and 4 = 4
Step 2: Convert both to the same denominator
                  and 
Step 3: Compare numerators
               
Example 3: Compare: -5/6 and 3/8
Solution:
Step 1: Observe signs
            One is negative, one is positive
            Conclusion:
Any positive number is greater than a negative number.
Example 4: Compare: -7/9 and -5/6
Solution:
Step 1: Find the LCD
              LCD of 9 and 6 = 18
Step 2: Convert
               and  
Step 3: Compare numerators
             -14 > -15  -7/9 > -5/6
Example 5: Compare: 2/3 and -5/12
Solution:
Step 1: Sign Analysis
            One is positive, one is negative
            Conclusion:  
 (
Method 2
Cross- product method
 Suppose 
 are two rational numbers with positive denominators. 
Then:  
          
         
)








[image: ]Worked Examples:
         
           
           
[image: ] Activity 1.4
I) Instructions: Use the symbols <, >, or = to compare the following pairs of decimal numbers.
            
            
II) Instructions: Compare the following fractions using <, >, or =. All fractions have the    
      same denominator.
        
        
III)  Instructions: Find a common denominator, convert the fractions, and compare using 
       <, >, or =.
       
       

1.2.2 Ordering Rational Numbers 
Ordering rational numbers means writing the given numbers in either ascending or descending order. Ordering a rational numbers of different denominators is a little bit like ordering distance measured in miles and kilometers, where we need all the distances to be in the same unit. For fractions, we need either to rewrite them in such a way that all have the same denominator or to convert them to decimals.
[image: ]Worked Examples:
Example 1: 
Arrange the following numbers in ascending order (from smallest to greatest):
            
Solution:
Convert all numbers to decimals:
     
Now, arrange in ascending order:
        
Final Answer:
         
Example 2: 
Arrange the following numbers in descending order (from greatest to smallest):
                
Solution:
Convert all to decimals:
     
Now, arrange in descending order:
          
Final Answer:
       
Example 3: 
Arrange the following in ascending order:
                 
Solution:
Convert to decimals where necessary:
        
Now arrange:
          
Final Answer:
            
Example 4: 
Arrange the following numbers in ascending order:
                   
Solution:
Convert to decimals:
        Now arrange:
         
Final Answer:
            
[image: ] Activity 1.5

I. Determine whether each statement is True or False:
1. The numbers -1/3, 0, 1/4, 1/2 arranged in ascending order are -1/3, 0, 1/2, 1/4.
2. The number -5/6 is less than -3/4.
3. The set 2/3, 3/4, 1/2, 5/6 arranged in descending order starts with 5/6.
4. The number 0 is always greater than any negative rational number.
5. In ascending order, -2/5, -3/7, -1/4, 0 is -3/7, -2/5, -1/4, 0.
II. Arrange the following rational numbers in ascending order (from smallest to largest):
1. 3/5, -1/2, 0, 1/4, -3/4
2. -7/8, 2/3, 0, -1/3, 5/6
3. 1, 3/4, -2/5, 1/2, -1
4. -1/6, 4/5, -2/3, 1/3, 0
5. 7/10, -5/8, 1/2, -1/4, 0
III. Arrange the following rational numbers in descending order (from largest to smallest):
1. -1/2, 3/4, 0, 2/5, -3/4
2. 5/6, -7/8, 2/3, 0, -1/3
3. 1/4, 1, -1/2, 3/5, -2/3
4. -3/5, 0, 1/3, -1/4, 4/7
5. 9/10, -1, 5/6, -4/5, 2/3
1.3 Operation and Properties of Rational Numbers 
Competencies:
 At the end of this sub-unit students should: 
· Add rational numbers. 
· Subtract rational numbers.
· Multiply rational numbers 
· Divide rational numbers

 (
Brainstorming questions
)1.3.1 Addition of rational numbers
 (
How are operations with rational numbers similar to those with whole numbers?
What changes when you add or multiply rational numbers that have different signs? Why are the commutative and associative properties important in computation?
) 








Adding rational numbers with same denominators
To add two or more rational numbers with the same denominators, we add all the numerators and write the common denominator.
 (
Note:- For any two rational numbers 
)


[image: ]Worked Examples:
Example 1: add   
Solution: Since the denominators are the same, add all the numerators

                    
Example 2: 
Solution:    =

Example 3: 
Solution:  =
Adding rational numbers with different denominator
 (
To find the sum of two or more rational numbers which do not have the same denominator, we follow the following steps: 
Make all the denominators positive.
Find the LCM of the denominators of the given rational numbers. 
 Find the equivalent rational numbers with common denominator.
Add the numerators and take the common denominator
)











 (
Note:-For any two rational numbers 
)

[image: ]Worked Examples:
Example 1 : Add  
Solution:
Step 1: Find the Least Common Denominator (LCD) of  
Step 2: Convert to like denominators:        
Step 3: Add the fractions:  
Final Answer: 
 Example 2 : Add: 
Step 1: Find the LCD of  
Step 2: Convert to like denominators:  
Step 3: Add the fractions: 
Final Answer: 
 Example 3: Add:               
 Solution:
Step 1: Find the LCD of  
Step 2: Convert to like denominators:   
Step 3: Add the fractions: 
Final Answer: 



Properties of Addition of Rational Numbers
 (
For any rational numbers 
  the following properties of addition holds true: 
1. Commutative: 
2.Associative: 
3.Properties of 0: 
4.Properties of opposites : 
)







[image: ] Activity 1.6
  Add the following rational numbers. Simplify your answer if possible.
1.   
2.  
3.  
4. 
Add the following rational numbers. First find a common denominator, then simplify 
       the result.
1.  
2.  
3.  
4.  
 Solve the following word problems involving addition of rational numbers.
 Tigist spent 2/5 hours on math homework, 1/2 hours on science homework, and 3/10 hours reading. How much time did she spend studying?
 A temperature dropped by -3/4°C in the morning, then increased by 1/2°C in the afternoon and 1/4°C in the evening. What was the total temperature change?



  1.3.2 Subtraction of Rational Numbers
We will learn about subtraction of rational numbers. If a/b and c/d are two rational numbers, then subtracting c/d from a/b means adding additive inverse (negative) of c/d to a/b. The subtracting of c/d from a/b is written as a/b - c/d.
Thus, we have
a/b - c/d = a/b + (-c/d), [Since additive inverse of c/d is -c/d]
[image: ]Worked Examples:
Example 1: Subtract  from 
Solution: The additive inverse of  is 
Therefore,      
                   ⇒                                                                                  
Therefore,    
Example 2 : Subtract  from 
Solution:
The additive inverse of  is 
Therefore,   , [Since, 
⇒           
⇒             ⇒ 
Therefore,  
Example3: Simplify: 
Solution:
Step 1: Find the LCD of  
Step 2: Convert to like denominators:   
Step 3: Add the fractions:  :   
Final Answer: 
[image: ] Activity 1.7
 1. Compute the following calculation:
                     
2.Solve the following word problems involving subtraction of rational numbers.


            1.3.3 Multiplication of Rational Numbers 
To multiply two or more rational numbers, we simply multiply the numerator with the numerator and the denominator with the denominator. Finally reduce the final answer to its lowest term if it is possible.
 (
Note:- For any two rational numbers 
)


[image: ]Worked Examples:
Find the product of the following rational numbers
                                       
Solution:
                                     
                           

The following table 1.1 summarizes the facts about product of rational numbers. 
	The two factors 
	The product
	Example

	Both positive
	positive
	

	Both negative
	positive
	

	Of opposite sign
	negative
	

	One or both zero
	zero
	


          Properties of multiplication of rational numbers 
 (
For any rational numbers a, b and c ,the following properties of multiplication holds true: 
Commutative:          
Associative:             
Distributive:             
 Property of 0:          
 Property of 1:          
)







         [image: ]Worked Examples:
Using the properties of multiplication, find the following products.
                                 
Solution:  ,  Commutative property.
    and   , Associative property        
        , Distributive property.
                                 
                                 
                                 
                                 
                                 
                                 
                , Property of zero   
                          
            , property of one
                         
[image: ] Activity 1.8
1.Compute the following calculation:
                     
2.Solve the following word problems involving multiplication of rational numbers.
   
   
1.3.4 Division of Rational Numbers
 (
When dividing rational numbers:
1. Determine the sign of the quotient: 
 
a.  If the sign of the dividend and the divisor are the same, then sign of the 
  
     
quotient is 
. 
 b.  If the sign of the dividend and the divisor are different, the sign of the 
      
quotient is 
2. Determine the value of the quotient by dividing the absolute value of the 
    
dividend by the 
 
divisor.
)Rules for Division of Rational numbers 








    



 (
Note: 
 For any two rational numbers 
  and  
          
)




[image: ]Worked Examples:
 Find  the quotient:
                                           
Solution:
  
   
   
 (
Note:-
 For any rational number 
       
)





[image: ] Activity 1.9
1.Compute the following calculation:
                                   
2.Solve the following word problems involving division of rational numbers.

       



1.4. Real life applications of rational numbers
Competences:
· Solve real-life problems involving rational numbers.
 (
Brainstorming questions
) (
 
What steps do you take to solve a word problem involving rational numbers?
How do real-life situations involve rational numbers?
)






Rational numbers used to express many day –to- day real life activities. For instance, to share something among friends, to calculate Money and Transactions, to calculate Time and Schedules, to determine shopping discounts, to calculate prices, to prepare budgets, etc. So, in this sub-topic we will discuss some of them
1.4.1 Application in sharing something among friends
Rational numbers are used in sharing and distributing something among a group of friends.
[image: ]Worked Examples:
Example 1: 
A cake is cut into 8 equal slices. If Ali eats 3 slices and Hana eats 2 slices, what fraction of the cake is left?
Solution:
Total slices eaten: Fraction eaten 
Fraction left 
Answer:  of the cake is left.

Example2:
Three friends — Alem, Kero, and Chaltu — share 120 birr in the ratio 2:3:5. How much money does each person get?
Solution:
Step 1: Add the parts of the ratio:
2 + 3 + 5 = 10 parts

Step 2: Find the value of one part:
120 ÷ 10 = 12 birr per part

Step 3: Multiply each part by 12 to find each share:
            Alem gets 2 × 12 = 24 birr
            Kero gets 3 × 12 = 36 birr
            Chaltu gets 5 × 12 = 60 birr
Answer: 
       Alem: 24birr , Kero:36birr,  Chaltu: 60birr
1.4.2 Application in calculating Interest and loans
Simple interest is a payment for the use of money or interest is the profit return on investment. Interest can be paid on money that is borrowed or loaned. The borrower pays interest and the lender receives interest. The money that is borrowed or loaned is called the principal (P). The portion paid for the use of money is called the interest (I). The length of time that money is used or for which interest is paid is called time (T). The interest paid on the original principal during the whole interest periods is called simple interest. Interest can be calculated by: I = PRT
Example 1: 
A person deposits 5,000 birr in a bank for 3 years at a simple interest rate of 6% per year. How much interest will the person earn?
Solution:
Use the formula for Simple Interest: 
Where:
       
          
Answer:
 
     The interest earned is 900birr

Example 2:
If a person earns 600 birr interest by investing 2,000 birr at 5% per year, how many years was the money invested?
Solution:
    Use the formula                                                                                   
Answer:
The money was invested for 6 years
[image: ] Activity 1.10 :
 Solve the following problems. 
1. Four students received 9.6 liters of juice to share equally. How many liters does each student get?
2. Four friends picked 48 oranges and decided to share them equally. How many oranges will  each friend get?
3. A person borrows 10,000 birr from a microfinance institution at a 10% annual simple interest rate. If  the loan is to be repaid in 2 years, how much total will the person repay?
4. A student scored the following marks in 4 tests: 68.5, 72.75, 69.25, and 74.5. What is the average score?
5. A bottle contains 1.5 liters of water. If you drink ¾ liters, how much water is left in the bottle?
6. A group of 5 friends shares 3.75 kg of fruit equally. How many kilograms does each person  get?
7. A worker is paid 450 birr per day. If he works for 5½ days, how much does he earn?
8. A car travels 60.5 km in one hour. How far will it travel in 3¾ hours?
 Checklist:
	No
	Competency
	Achieved (Yes/No)

	1
	I can define rational numbers.
	

	2
	I can identify examples and non-examples of rational numbers.
	

	3
	I understand that rational numbers include integers, fractions, and terminating or repeating decimals.
	

	3
	I can locate rational numbers on a number line.
	

	5
	I can compare two or more rational numbers using inequality symbols (<, >, =).
	

	6
	I can order a list of rational numbers from least to greatest or vice versa.
	

	7
	I can convert rational numbers into decimals or fractions for comparison.
	

	8
	I can add rational numbers with like and unlike denominators.
	

	9
	I can subtract rational numbers correctly.
	

	10
	I can multiply rational numbers (fractions, decimals, negatives).
	

	11
	I can divide rational numbers and explain the rules for dividing by a fraction.
	

	12
	I understand and can apply the commutative, associative, and distributive properties.
	

	13
	I can apply the rules of signs in operations with rational numbers.
	

	14
	I can round rational numbers to a given place value.
	

	15
	I can estimate the result of an operation involving rational numbers.
	

	16
	I can judge the reasonableness of an answer based on estimation.
	

	17
	I can solve word problems involving addition, subtraction, multiplication, and division of rational numbers.
	

	18
	I can explain and justify the steps taken to solve problems involving rational numbers.
	









     
[image: ] Self –test exercise 1.1
A. True or False
1. ___ Every integer is a rational number.
2. ___ The decimal 0.333... is not a rational number.
3. ___ -4 is a rational number because it can be written as -4/1.
4. ___ The commutative property holds for subtraction of rational numbers.
5. ___ Estimation can be used to check the reasonableness of a calculation.
6. ___ 1.25 is a terminating decimal and therefore a rational number.
7. ___ When dividing by a fraction, you multiply by its reciprocal.
8. ___ Rational numbers cannot be plotted on the number line.
B. Multiple Choice Questions
1. Which of the following is not a rational number?
a) 0.75			b) 1/3			c) 			d) -2
2.Which of the following is equivalent to 3/4?
a) 0.25			b) 0.75		            c) 1.25			d) 1.75
3.The value of (-2/3) + (5/6) is:
a) ½			b) 3/6			c) 7/9			d) 1/3
4. Which property is shown by: a × b = b × a?
a) Associative		b) Distributive	            c) Commutative	d) Identity
5. What is the reciprocal of -5/8?
a) -8/5			b) 8/5			c) -5/8			d) 5/8
6. The solution of (-3/4) ÷ (1/2) is:
a) -3/8			b) -3/2		            c) -1/2			d) -3
7.Which of the following correctly orders the numbers: -3, 0, 2/5, -1/2 from least to greatest?
a) -3, -1/2, 0, 2/5	             b) -1/2, -3, 2/5, 0        c) 2/5, 0, -1/2, -3	d) 0, -3, 2/5, -1/2
[image: ]Summary
· Rational numbers are numbers that can be expressed as a fraction a/b, where a and b are integers and b ≠ 0.
· Rational numbers include integers, fractions, terminating decimals, and repeating decimals.
·  Rational numbers can be plotted on a number line, helping in visualizing their order and relative value.
·  Rational numbers can be compared by converting them into the same form (fractions or decimals).
· Inequality symbols (>, <, =) are used to show relationships.
· Ordering involves arranging rational numbers from least to greatest or greatest to least.
· Rules for operations involve common denominators, direct multiplication, and inverting for division.
·  Addition and Subtraction of rational numbers follow rules based on signs and common denominators.
·  Multiplication and Division use fraction rules and pay attention to positive/negative signs

· Properties like commutative, associative, and distributive help simplify expressions.
· Involves applying operations in real-life scenarios and word problems.
·  Requires translating word problems into mathematical expressions.
· Logical reasoning and answer checking are essential.

In this unit , you learned about rational numbers and how to perform different operations on them. This knowledge is very important because it helps you work with all kinds of numbers in mathematics. In the next unit, you will learn about squares and square roots, as well as cubes and cube roots. These are special kinds of numbers and operations that appear often in real-life situations and in higher mathematics. As you move into Unit 2, keep in mind the skills you gained in Unit 1, because they will help you understand the new concepts more easily.
















Unit 2
2. SQUARES, SQUARE ROOTS, CUBES AND CUBE ROOTS
Introduction
In everyday life and in many fields of study, we often come across situations where we need to multiply a number by itself or find the number that was multiplied to get a result. For example, calculating the area of a square or working with volumes of cubes involves using squares, square roots, cubes, and cube roots. This unit will help you understand these important concepts and how to apply them in real-life problems.

You will begin by learning how to find the square and square roots of a number. Then, you will explore how to find cube and cube roots of a number. By the end of this unit, you will be able to solve problems involving these operations with both whole numbers and rational numbers. The skills you develop here will be useful in future topics, such as algebra, geometry, and measurement.
 (
Main Content
) (
2.1. Squares and Square Roots 
2.2. Cubes and Cube roots 
2.3. Applications on squares, square roots, cubes and cube roots
) 

 

Unit 2: Competencies
By the end of this unit, students should be able to:
· Explain the notion square and square roots and cubes and cube roots 
· Determine the square of numbers
· Determine the square roots of the perfect square numbers
· Extract the approximate square roots of numbers by using the numerical table and scientific calculator.
· Determine the cube of numbers
· Extract the cube roots of perfect cubes.
· Apply squares, square roots, cubes and cube roots in the real-life situation
[image: ]2.1.Squares and Square roots
Competency: 
At the end of this sub-topic, students should: 
· Explain the notion square and square roots
· Calculate the square of a number
· Calculate the square root of perfect squares.
·  (
Brainstorming questions
)Extract the approximate square roots of numbers by using the numerical table and scientific calculator.
 (
What is a multiplication fact you know well?
What happens when you multiply a number by itself?
Have you ever heard the term “perfect square”?
Do you know any squares like 2², 3², or 5²?
What do you think the "square root" of a number means?
)







Overview
This sub-topic introduces students to the fundamental concepts of squares and square roots of numbers. It builds on their prior knowledge of whole numbers and basic operations, helping them recognize perfect squares and understand how square roots are the inverse operation of squaring a number. The concept is extended to include both numerical and simple algebraic expressions.
Students will explore patterns in square numbers, learn how to find the square of a number, and develop strategies to estimate or calculate square roots, including those of non-perfect squares. The sub-topic also emphasizes the use of square root symbols and the application of squares and square roots in problem-solving contexts.
 (
Definition 
 
)2.1.1 Square of a Rational Number
 (
The process of multiplying a number by itself is called squaring of a number.
)

[image: ]Worked Examples
                                       
                                                
 (
Note:
If the number “a“ to be multiplied by itself, then the product is usually written a
2
 and read as: “a squared “or “The square of a” or “a to the power of 2”
The square of a positive or negative number is always positive.
Only non-negative numbers have real square roots in arithmetic.
If a number is not a perfect square, its square root can be estimated between two perfect squares.
Perfect squares are numbers like 1, 4, 9, 16, 25, etc.
)





  Important formulas:
                   
                   
[image: ]Worked Examples
Example 1:  Read the following numbers 
                     
Solution:   
              


Example 2: Find the square of each of the following
a. 
Solution:
                        
              
Brainstorming Questions:
Exploring Patterns in Square Numbers
Pattern 1 – Sum of Odd Numbers
Observe the following:

1 = 1²  
1 + 3 = 4 = 2²  
1 + 3 + 5 = 9 = 3²  
1 + 3 + 5 + 7 = 16 = 4²  
1 + 3 + 5 + 7 + 9 = 25 = 5²
Questions:
1. What do you notice about the sums of the odd numbers above?
[image: ] ________________________________________________________
2. How does the number of odd numbers added relate to the final square?
[image: ] ________________________________________________________
3. Predict the sum of the first 8 odd numbers.
[image: ]________________________________________________________
4. Write a rule or formula to find the square of a number using the sum of odd numbers.
[image: ] ________________________________________________________
Pattern 2 – Differences Between Consecutive Square Numbers
Study this list:

2² = 4  
3² = 9   Difference: 9 - 4 = 5  
4² = 16  Difference: 16 - 9 = 7  
5² = 25  Difference: 25 - 16 = 9  
6² = 36  Difference: 36 - 25 = 11
Questions:
1. What pattern do you observe in the differences between square numbers?
[image: ] ________________________________________________________
2. Predict the next difference and the next square number:
[image: ] Difference: ________________, Square number: ________________
 (
Definition 
 
)3. Write a rule to find the difference between (n+1)² and n².
[image: ]_____________________________________________________________
 (
A rational number 
 is called a perfect square if and only if 
 for some  
)



[image: ]Worked Examples
   Thus     
   are called perfect square numbers.
 (
Note:
. The square of rational numbers is also rational numbers. 
, Therefore, 
.For any rational numbers 
, 
 
.For any rational number a and b, 
, where 
)










[image: ] Activity 2.1 :
Determine whether each of the following statements is True or False. Justify your    
    answers.
1. The square of any rational number is always positive.
2. The square of a negative number is also negative.
3. The square of 0 is 0.
4. A rational number squared always results in a rational number.
5. The square of a fraction between 0 and 1 is smaller than the original fraction.
 Find the square  of each of the following rational numbers:





 From the list below, identify which numbers are perfect squares:
           {1, 4, 5, 9, 12.25, 1/4, 3/4, 0, 49/25}
. Explain why each of the numbers below is or is not a square number:
1. 49/25
2. 2/5
3. 12.25
4. 7
 Which of the following numbers are squares of even numbers:
          {4, 16, 36, 25, 49, 64, 81}
 Which of the following numbers are squares of odd numbers:
         {9, 49, 100, 121, 144, 169}
 Evaluate the difference of the square of the following pairs of numbers:
1. 7² - 5²
2. (3/4)² - (1/2)²
3. 6² - 4²
4. (5/3)² - 1²
 Express 64 as the sum of the first eight odd numbers.
1.1.2 Use of table values and Scientific calculator to find squares of 
rational numbers 
To find the square of rational number when it is written in the form of a decimal is very tedious and time consuming work. To avoid this tedious and time consuming work a table of squares is prepared and presented in the numerical tables at the end of this book. In the table the first column headed by  lists numbers from the remaining columns are headed respectively by the digits .
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1.0
	
	
	
	
	
	
	
	
	
	

	1.1
	
	
	
	
	
	
	
	
	
	

	1.2
	
	
	
	
	
	
	
	
	
	

	1.3
	
	
	
	
	
	
	
	
	
	

	
. 
	
	
	
	
	
	
	
	
	
	

	
. 
	
	
	
	
	
	
	
	
	
	

	
. 
	
	
	
	
	
	
	
	
	
	

	9.9
	
	
	
	
	
	
	
	
	
	


[image: ]Worked Examples
1. By using table of squares evaluate 
Solution:
The way how we can find the square of rational numbers from the table as follows:
Step 1: Find the row which start with 1.2
Step 2: Move to right along the row until you get column under 4
Step 3: Read the number at the intersection of the row in (1) and column in (2)



[image: ]
Hence 
2. Find the square of the number  using different techniques and compare your result.
  Solution:
    Using rough( Approximation value) calculation
             
          
        
a. 
b. 
c. 

       
                
[image: ] Activity 2.2 :
1. Determine whether each of the following statement is true or false
                    
2. If , then find.

3. Find the square of the number . 
a. Using rough calculation method
b. Using numeral table value 
                              c. Using Scientific calculator
 (
Brainstorming questions
)2.1.3 Square Roots of a Rational Number 
 (
What kinds of rational numbers have rational square roots? Can you give examples and explain why?
If the square root of a number is not rational, what kind of number is it? How can we tell the difference without using a calculator?
)



 (
Definition 
 
)
 (
For any two rational numbers 
; if 
 then 
 is 
 
                    
called the square root of 
.
)

[image: ]Worked Examples
Example : 
a. The square root of 4 is 2 because , 
b. The square root of  16 is 4 because, 
c. The square root of  25 is 5 because,
d. The square root of   is  because,
 (
Note:
 
The operation “extracting square root” is the inverse of the operation squaring.
In extracting square roots of rational numbers, 
first decompose the number into product consisting of two equal factors and 
take one of the equal factors as the square root of the given number.
The positive square root of a number is called the principal square root. The symbol "
" called the radical sign, is used to indicate the principal square root. 
For 
 , the expression 
is called the principal square root of b or radical b and b is called the  radicand. 
In power form 
Negative rational numbers don’t have square roots in the set of rational number.
The square root of zero is zero.
)












      [image: ]Worked Examples
Example 1 : Find the square root of  if  is:
 
Solution:
     
      


   (since indicates the positive square root. To indicate the negative square root we use )
     
           
                       
     
           
                       
     
           
                       
Example 2:
Find the square root of each of the following numbers by using prime factorization. 
    
[image: ][image: ]

[image: ]
[image: ] Activity 2.3 :
1. Evaluate the following


2. Using prime factorization technique evaluates the square root of the following numbers.

3. Simplify 
4. Complete the table:
	number
	square
	square Root

	9
	
	

	
	225
	

	
	
	18



2.1.4 Use of table values and Scientific calculator to find square roots of  rational numbers 
To find the square root of rational number when it is written in the form of a decimal is a tedious work. To avoid this tedious work a table of squares is prepared and presented in the numerical table at the end of this book.
[image: ]Worked Examples
Example1: Find  from the numerical value.
  Solution: 
Step 1: Find the number 16.40 on the body of the table. 
Step 2: On the row containing this number move to the left and read 4.0 under x. 
Step 3: To get the third digit start from 16.40 move vertically up ward and read 5.
       Therefore: 
 (
Note:
If the radicand is not found in the body of the table, you can ap proximate to the nearest square roots of a number
.
)




Example 2: Find  from the numerical value
  Solution:
    is not directly in the numerical table. So find two numbers from the table to the left    
       and to the right of .
That is : 
Find the nearest number to  from those two numbers. Which is 
    
Therefore : 

[image: ] Activity 2.4 :
1. Find the square root of each of the following numbers from numerical table 

2. If ,then find.


2.2. Cubes and Cube roots

Competency: 
At the end of this sub-topic, students should: 
· : Determine the cube of numbers
· Extract the cube roots of perfect cubes
2.2.1.  (
Brainstorming questions
)Cube of a rational number
 (
Have you ever heard the term "cube" in mathematics? What do you think it means?
Can you think of a number that is the result of multiplying a smaller number by itself twice?
How is cubing a number different from squaring a number?
What happens when you multiply a negative number three times? Is the result positive or negative?
)





 (
Definition 
 
) (
The cube of a number is the result of multiplying that number by itself  twice.
 Mathematically, if a is a number, then its cube is a³ = a × a × a.
)


[image: ]Worked Examples
    Example 1: The following are some cube numbers.
              
             
   Example 2: Find  for each of the following rational numbers.
               
    Solution:
            
            
            
            
Recall that: Rough calculation could be carried out for approximating and checking the results in cube of rational numbers. Such approximation depends on rounding off decimal numbers. Rounding is the process to estimating (approximating) partic ular number in context. To round a number, look at the next digit in the right place, if the digit is less than 5, round down and if the digit is 5 or more than 5, round up. Rounding decimals is useful to estimate an answer easily and quickly.
[image: ]Worked Examples
Example: Find the approximate value of in each of the following decimals
               
Solution:
     
          
             Therefore; 
     
          
             Therefore; 
     
          
             Therefore; 



 (
Definition 
 
) (
 A rational number 
 is called a perfect cube if and only if 
 for 
some  
. 
 That is, a perfect cube is a number that is a product of three identical factors.
)




Example : The numbers  are perfect cubes. Because
               
   [image: ] Activity 2.5 :
1. Find the cube of the following rational numbers.

2. Determine whether the following rational numbers are perfect cubes. 

3. Write True or False for each statement. If false, correct the statement.
 
       .
          is a perfect cube.

4. Find the approximate value of in each of the following
        

 (
Brainstorming questions
)2.2.2. Cube Root of a rational number
 (
If the cube root of a number is rational, what can you say about the number itself? Give examples to support your reasoning.
Can the cube root of a negative rational number be rational? Why or why not? Provide examples
.
)     





 (
Definition 
 
) (
The 
cube root of a rational number
 is a number that, when multiplied by itself three times (raised to the power of 3), gives the original rational number.
Mathematically, if 
 is a rational number, then its cube root is written as:
                         
)





 (
Properties of Cube Root of Rational Numbers
Cube Root of a Product (Multiplicative Property):
  
                
 
Cube Root of a Quotient (Division Property):
               
   
Cube Root of a Cube Returns the Original Number:
   
             
  
The Cube Root of a Negative Rational Number is Also Negative:
             
     
The Cube Root of a Rational Number is Unique
)





  




 [image: ] Activity 2.6 :

1. Match each number in Column A with its cube root in Column B.

	Column A (Number)
	Column B (Cube Root)

	1) 1
	a)  2/3

	2) 8
	b) 1

	3) 27
	c) 2

	4) 125
	d) 3

	5) 1/27
	e) 1/3

	6) 8/27
	f) 5


      2 .  Write True or False next to each statement.
         
         

    3.  Find the cube root of the following expressions and simplify where possible.
      
      

             2.3.Applications on squares, square roots, cubes and cube roots

 Competency: 
At the end of this sub-topic, students should: 
· Solve real-life problems
Squares, square roots, cubes and cube roots used to express many day to day 
activities. For instance, squares and square roots are used in all walks of life, such as carpentry, engineering, designing buildings, and technology.
Square roots are important for builders, especially when they are constructing frames and roof trusses for houses. It is important to be to work out the longest side in a rectangular frame and the diagonal in a wall. Cube root used to solve for the dimensions of a three-dimensional object of a certain volume.
[image: ]Worked Examples

1. . A carpenter wants to make a square tabletop with an area of 2.25 m². What should be the length of one side of the table?
     

Solution:
            Let the side length be x meters
            Area of square  
         

2. An architect is designing a cubic column with each edge measuring 1.2 meters. What is its volume?
Solution:
               , 
        Therefore: The volume of the column is 
3. An engineer designed a container with a volume of 27 m³, and it is in the shape of a cube. What is the length of each side?
           Solution:
                                 
     Therefore: Each side of the cube is 3 meters long.
 [image: ] Activity 2.7 :
1. A carpenter is building square wooden shelves. If the area of each shelf is 1.69 m², calculate the length of each side.
2. A building design includes a cube-shaped skylight with a volume of 8 m³. What is the length of one edge of the skylight?
3. An engineer wants to design a square metal plate with side length 2.5 m. Calculate its area.
Checklist:
	Learning Competency
	Achieved (✓)
	Needs Review (✗)

	Identify perfect squares and perfect cubes of rational numbers
	
	

	Find the square of a rational number
	
	

	Find the cube of a rational number
	
	

	Distinguish between perfect square and non-perfect square rational numbers
	
	

	Find the square root of perfect square rational numbers
	
	

	Estimate the square root of non-perfect square rational numbers
	
	

	Find the cube root of perfect cube rational numbers
	
	

	Use square roots and cube roots in solving real-life problems
	
	

	Apply the laws of exponents in operations involving squares and cubes
	
	

	Simplify expressions involving square roots and cube roots of rational numbers
	
	

	Use calculator appropriately to find square roots and cube roots of rational numbers
	
	


            [image: ]Summary

· A rational number   is called a perfect square if and only if  ,for some That is, a perfect
· The process of multiplying a number by itself is called squaring of a number.
· Negative rational numbers don’t have square roots in the set of rational number.
· The square root of zero is zero.
· The operation “extracting square root” is the inverse of the operation squaring.
· For any two rational numbers   and b  if then   is called the square root of , 
· The square of rational numbers is also rational numbers.
· Each rational number has exactly one cube root.
· The cube root of a given number is one of the three identical factors whose product is the given number.
· A rational number   is called a perfect cube if and only if  ,for some That is, a perfect cube is a number that is a product of three identical factors.
· Cubing a rational number means multiplying it by itself twice, i.e.,  The result is a perfect cube if xxx is rational.
· A cube number is a number obtained by multiplying the number by itself three times.
[image: ]Self-Assessment 2.1
 Choose the correct answer by circling the letter of your choice.
1. . What is the square of (2/5)?
   A) 4/25 			B) 6/10 		C) 2/25 		D) 5/2
2.  Which of the following is the square root of (36/49)?
   A) 6/7 			B) 18/7   		C) 3/7 			D) 7/6
3. What is the cube of (-1/2)?
   A) -1/6  			B) 1/6  		C) -1/8  		 D) 1/8
4.  Which number is the cube root of -64?
   A) -8  			B) -4  			 C) -2  			 D) -3
5.  The square of any negative rational number is:
   A) Always negative  	 B) Always zero  	 C) Always positive 	D) Undefined
6.  Which of the following is correct?
   A) √25 = -5   		B) √0.04 = 0.2  	 C) √(1/4) = 2   	D) √0.01 = 10
7.  What is the value of (3/4)^2?
   A) 6/8  			 B) 9/16 		 C) 3/8 		D) 12/16
8.  Which real-life situation involves cube roots?
   A) Finding side length of a square                 
   B) Calculating average marks
   C) Calculating the volume of a cube from its total volume 
   D) Estimating time of travel   
9. The cube of (2/3) is:
   A) 4/9 			 B) 8/27 		C) 6/9			 D) 9/27
10. 10. Which is a correct real-life use of square roots?
   A) Measuring weight                                             
   B) Measuring temperature   
   C) Calculating the side of a square garden from its area 
   D) Estimating daily expenses
 Write True or False for each statement.
1. The square of .
2. The cube root of a positive rational number is always positive.
3. All rational numbers have cube roots that are also rational.
4. √(1/16) = 1/4
5. The square root of a number is always smaller than the original number.
6. The cube of any rational number is always positive.
7. 
8. In real life, cube roots are used in calculating the volume of objects.
9. Square and cube roots can only be found for whole numbers.
10. The square of a rational number can be used to calculate area.
In this unit, you learned about squares, square roots, cubes, and cube roots. You explored how to perform operations involving these numbers and how they are used in mathematical calculations and problem-solving. Understanding these concepts is important because they form the basis for working with more complex expressions and equations. In this next unit, you will begin learning about linear equations and inequalities—a key area in algebra that helps us describe and solve problems involving unknown quantities. This unit will guide you step by step through the methods of forming, simplifying, and solving linear equations and inequalities using the knowledge you have already built. Get ready to apply your skills in new and practical ways


Unit 3
LINEAR EQUATION AND INEQUALITIES
Introduction
In your daily life, you often face situations that require making comparisons or finding unknown values such as determining how much money you need to make a purchase or how many hours you should study to reach a goal. These types of problems can often be represented using mathematical statements known as equations and inequalities.
In Grade 7, you learned about linear equations in one variable and how to solve them. You also explored graphs of equations in the form . In this unit, we will build on that foundation by introducing linear inequalities and learning how to solve them. We will also extend your knowledge of graphing to include equations of the form  are rational numbers and 
A linear equation is a mathematical statement indicating that two expressions are equal and typically involves a variable raised to the power of one. A linear inequality, on the other hand, shows a relationship of inequality  such as greater than or less than  between two expressions. These concepts are essential in algebra and are powerful tools for solving a wide range of real-world problems.

Unit 3 Competencies: 
At the end of this unit, learners will able to:
· Graph linear equations of the type  
· Solve linear inequalities. 
· Solve application of linear inequalities.
 (
Main Content
) (
3.1. Revision of Cartesian coordinate system 
3.2. Graphs of Linear Equations 
3.3. Solving Linear inequalities
3.4. Applications in Linear Equations and Inequalities
)





[image: ]3.1. Revision of Cartesian coordinate system
Competency:
 At the end of this sub-unit, students should: 
· Describe the Cartesian coordinate system.
 (
Brainstorming questions
) (
How do you determine in which quadrant a point lies?
If a point lies exactly on the x-axis or y-axis, is it in a quadrant? Why or why not?
What patterns do you notice in the signs (+/-) of coordinates in each of the four quadrants?
How would you plot the point (–3, –4)? What steps would you follow?
)







To determine the position of a point in a Cartesian coordinate plane, you have to draw two intersecting perpendicular number lines. The two intersecting perpendicular lines are called axes, the horizontal line is the x – axis and the vertical line is the y – axis. Usually the arrows indicate the positive direction. These axes intersect at a point called the origin. These two axes together form a plane called the Cartesian coordinate plane. The position of any point in the plane can be represented by an ordered pair of numbers (x, y). These ordered pairs are called the coordinates of the point. The first coordinate is called the x- coordinate or abscissa and the second co ordinate is called the y- coordinate or ordinate. The two axes divide the given plane into four quadrants. Starting from the positive direction of the x-axis and moving the anticlockwise (counter clock wise) direction, the quadrants which you come across are called the I, the II, the III, and the IV quadrants respectively.
[image: ]
[image: ]Worked Examples
Example 1:Plot the point A (1,4) 0n Cartesian coordinate plane
Solution:
The point with coordinates (1, 4) has been plotted on the Cartesian plane as follow. Imagine a vertical line through 1 on the x-axis and a horizontal line through 4 on the y-axis. The intersection of these two lines is the point (1, 4). This point is 1 units to the right of the y-axis and 4 units up from the x-axis.
                                   [image: ]

Example 2: In which quadrant the following points lie?
                    
Solution:
a. Since , then the point  lies on the quadrant IV.
b. Since , then the point  lies on the quadrant II.
c. The point ( 3, 0) lies on the positive x- axis. It is neither of any quadrants..
d. Since , then the point  lies on the quadrant III.
[image: ] Activity 3.1 :
1. Plot each of the following  points 0n the same Cartesian coordinate plane
                       
2.  Determine the quadrant(s) in which (x, y) is located so that the condition(s) is (are) satisfied? 

      
       3.  Find the coordinates of the point. 
            a. The point is located 3 units to the left of the y-axis and 7 units above the x-axis. 
            b. The point is located on the x-axis and 4 units to the left of the y-axis.

         3.2. Graphs of Linear Equations
              Competency: 
By the completion of this section, students should: 
·  (
Brainstorming questions
)Draw linear equations like  in a Cartesian coordinate plane
 (
If a graph passes through the origin (0, 0), what can you say about its equation?
What do you think a linear equation looks like when it is graphed? Why is it called “linear”?
What does the equation 
 
represent? What do the letters 
 stand for?
How many points do you need to draw a straight line? Why?
)








Revision on vertical and horizontal lines 

In a vertical line all points have the same  - coordinate, but the -coordinate can take any value.   The equation of the vertical line through the point  This line is parallel to the -axis and perpendicular to the -axis. Similarly, in a horizontal line all points have the same  – coordinate but the x- coordinate can take any value. The equation of the horizontal line through the point  .This line is parallel to the -axis and perpendicular to the -axis
. [image: ]Worked Examples
1. Draw the graphs of :
    
Solution:
. First construct tables of values for x and y in which x is constant
[image: ]
         [image: ]
 First construct tables of values for x and y in which y is constant.
          [image: ]

Then plot these points on the Cartesian coordinate plane and join them. What do you realize? All points lie on the horizontal line. 
[image: ]
 (
Note:
Linear equation in two variables has infinitely many solutions.
A graph of linear equation is always a straight line.
.
Every point on the straight line is the solution of the linear equation.
Every solution of the equation is a point on the line.
Equation of y-axis is 
. 
Equation of x-axis is 
 
)






 (
 is a graph of straight line parallel to 
 
 is a graph of straight line parallel to 
 
The equation 
 is always passing through the origin 
)








     Graph of an equation of the form  
There are several methods that can be used to graph a linear equation. The method we used at the start of this section to graph is called plotting points, or the point – plotting method.
 (
Definition 
 
)Graph of an equation in  is the set of all points  in the ordinate plane that satisfy the equation

 (
Graph of a Linear Equation  
is a straight line passes through the origin.
)




[image: ]Worked Examples
1. Sketch the graphs of the following equations on the same Cartesian coordinate plane

Solution:  
To sketch the graphs of the equations follow the following steps.
Step 1: Choose some values for x.
            Let  
Step 2: Put these values of  into the equation to get the values of .






  

Step 3: Write these pairs of values in a table.
            [image: ]
Step 4: Plot the points on the Cartesian plane and join them. 
Step 5: Label the line .






[image: ]
[image: ]

[image: ] Activity 3.2 :
1. Complete the tables  below for sketching  the graph of each the following. 

	x
	-2
	-1
	0
	1
	2

	y
	
	
	
	
	

	(x,y)
	
	
	
	
	



2. Sketch the graphs of the following equations on the same Cartesian coordinate plane.
  
  
3. If the point  lies on the line given by the equation  then find the value of .
Graph of an equation of the form   
[image: ]Worked Examples
Example1. : Given that   . Decide whether the ordered pairs given below are a solution to the equation?
               


 Solution:
Substitute the x- and y- values into the equation to check whether the ordered pair is a solution to the equation.
        
     
      
      
     
      

           
         
          
 
     Example2: 
a.  Sketch the graph of the equation by plotting points.
     Solution: 
      Choose any value for  and solve for 
	

	
	
	
	
   Then, organize the solutions in a table
        [image: ]
Now, we plot the points on the Cartesian coordinate plane and draw the line through these points.
                                      [image: ]
b. Sketch the graph of the equation by plotting points
Solution: 
Choose any value for  and solve for 
	

	
	
	
	

Then, organize the solutions in a table
      [image: ]
Now, we plot the points on the Cartesian coordinate plane and draw the line through these points.
                       [image: ]
c. Sketch the graph of the equation by plotting points
Solution: 
Choose any value for  and solve for 
	

	
	
	
	
            
Then, organize the solutions in a table
          [image: ]
               [image: ]


[image: ] Activity 3.3 :
    1. For each equation, complete the table of values and sketch the graph.
    
	x
	-2
	-1
	0
	1
	2

	y
	
	
	
	
	



	x
	-1
	0
	1/2
	1
	2

	y
	
	
	
	
	


 
   
	x
	-2
	0
	2
	4
	6

	y
	
	
	
	
	


  
2.Read each statement carefully. Write True if the statement is correct and False if it is 
    not.
       a. The graph of any equation in the form  is always a straight line.
       b. In the equation , the y-intercept is at the point 
 c.  The slope of the line  is negative, which means the line slants 
       downward from left to right.
 d.  The equation  passes through the origin 
       e. Changing the value of m in  affects the steepness of the line.
 f.  In the equation , the line is horizontal and has a slope of 5.
    
3.3. Solving Linear Inequalities 
Competency:
 At the end of this sub-section, students should: 
· Solve Linear Inequalities
In grade 7 mathematics lessons, you have learnt about linear equations. Now in this subtopic, you will learn more about linear inequalities.
 (
Brainstorming questions
) (
What is the difference between an equation and an inequality?
How does changing the direction of an inequality symbol (like from < to >) affect the solution set?
)




 (
Definition 
 
)
 (
 A mathematical sentence which contains one of the relation signs: 
 are called inequalities
)




  Some examples of linear  inequalities. 
        
        x+3


 (
Definition 
 
) (
A 
linear inequality
 is a mathematical statement that compares two expressions using inequality symbols, and at least one of the expressions is a linear expression.
It has the general form:
     
, 
where:
 are real numbers and
 is a variable,
and the inequality symbol can be 
< (less than)
, 
≤ (less than or equal to)
, 
> (greater than)
, or 
≥ (greater than or equal to)
.
.
)










 (
Key Characteristics:
)
 (
The variable has an exponent of 1 (i.e., it is linear).
The solution to a linear inequality is a set of values that make the inequality true
Solutions are often represented on a 
number line
 or using 
interval notation
)




Solutions of Linear Inequalities 
Consider the inequality . If we substitute the variable x by a number, we will get a true or false mathematical statement. 
For instance, 
	x
	-1
	0
	1
	2
	3

	2x-3
	-5
	-3
	-1
	1
	3



From the above table, we observe that is true for x < 2. This systematic trial (testing) method is tedious and also it cannot be always used to solve all types of problems. There is a more systematic method of solving inequalities. This method follows a procedure similar to the one we use for solving equations. This method depends on equivalent transformations.
 Solving an inequality means applying the appropriate transformation rules to the given inequality get a value for the variable. The numbers that replace the variable and satisfy the inequality is called the solution of the inequality
Rules of Transformation for Inequalities 
There are rules that can help to transform a given true inequality to an equivalent inequality and finally at the solution set of the inequalities.
 (
Definition 
 
) (
 Any two inequalities with the same solution set are called equivalent inequalities.
)



Example:  
The following rules are used to transform a given inequality to an equivalent inequality.







 (
Laws of Inequality
I.
 1. 
 
If 
 then
. 
 
                                   
, where k is any positive or negative number.
   
2. If 
 the
n, 
 
, where k is a positive number
                                
 
, where k is a negative number
Note:
  If 
then 
  
3. If 
 then
,
, where k is a positive number
                                
, where k is a negative number.
Similar law hold for the inequality “≥”.
II.
 1. If 
 then 
 where k is any number positive
 
         
or negative.
    2. If 
 then   
, where k is a positive number.
                      
            
, where k is a negative number.
   
3. If 
 then 
  
, where k is a positive number
                      
             
(ii) 
, where k is a negative number.
)













 (
Note:
 If
 then 
Similar law hold for the inequality “≤”.
III.
 
  
1. If 
 then 
        
2. If 
 then 
Note:
 
 are the same inequality.
        
 together is also written as 
.
)









Solutions of Linear inequalities by means of equivalent transformations
The objective of this subtitle is to use the rules of transformation in solving linear inequalities by getting successive equivalent inequalities until we arrive at an in equality of the form 

[image: ]Worked Examples
1. Solve each of the following inequality in the domain of  .
a. Solve:   
   Solution:
 Step 1: Subtract 3 from both sides


  Therefore, required solution: 
b.  Solve:
Solution:
  Step 1: Multiply both sides by 2
 ⟹      
⟹            
    Therefore, required solution:   
c. Solve 
 
   Solution:
    Step 1: Add 8 on both sides of the inequalities
           
           
    Step 2: Divide both sides by 4
          ⟹   ≤ , 
          ⟹ 
  Therefore, required solution= 
d. Solve:  
   Solution:
   Step 1: Subtract 3x from both sides
               ⟹  
                ⟹  
    Step 2: Add 2 to both sides
  ⟹
              ⟹ 
   Step 3: Divide both sides by 2
⟹ 
           ⟹     
  Therefore, the required solution is  
e.  Solve  
   Solution:
            2(x – 4) ≥ 3x – 5
 Step 1: Off the bracket 
           ⟹ 
Step2: Add 8 on both sides of the inequalities
             ⟹ 
            ⟹ 
Step 3: Subtract 3x from both sides of the inequalities
            ⟹  
           ⟹ 
Step 4: Divide both sides by -1
            ⟹ 
         ⟹ , since dividing or multiplying both sides of an inequality by negative results 
           in  reverse of sign of inequality
      Therefore, the required solution:  
Graphical representation of the solution set of an inequalities:
1.Solve the inequalities , x ∈ N and represent the solution set graphically.
Solution:

We have 

⇒  (Add 5 to both sides)
⇒ 
⇒  (Divide both sides by 3)
⇒ 
So, the replacement set 

Therefore, the solution set 

Let us mark the solution set graphically.
[image: ]
Solution set is marked on the number line by dots
2.Solve the inequalities ,  and represent the solution set graphically.
Solution:
We have 
⇒,(add 5 to both side)
⇒
⇒,(Divide both sides by 6)
⇒
Therefore, the solution set 
Our answer is   which is a strict inequality, meaning 2 cannot be included in the answer. Thus, our graph will contain an open endpoint.
  Let us mark the solution set graphically.
               [image: ]
3.Solve and graph the linear inequality  .
Solution:
We have  
⇒,(add 7 to both side)
⇒
⇒,(Divide both sides by 3)
⇒
Therefore, the solution set 
Our answer is   which is a strict inequality, meaning -2 cannot be included in the answer. Thus, our graph will contain an open endpoint.
 Let us mark the solution set graphically.
             [image: ]
4.Solve and graph the linear inequality .
Solution:
 We have .
⇒,(Subtract 4 from both side)
⇒
⇒,(Divide both sides by -1)
⇒ since dividing or multiplying both sides of an inequality by negative results
                          switch directions. of sign of inequality
Therefore, the solution set 
Our answer is  , meaning the solution includes numbers that are larger than or equal to 1. Thus, our graph will contain a closed endpoint.
   
 Let us mark the solution set graphically.
[image: ]
[image: ] Activity 3.4 :
1. Solve the following inequalities and represent them graphically

  
  
   
  
3.4. Applications of Linear Equations and Inequalities
Competencies:
 At the end of this section, students should: 
· Apply linear equations and inequalities in real life situation. 
·  (
Brainstorming questions
)Solve linear equations and inequalities real- life problems.
 (
 
A bus can carry at most 60 students. How would you write an inequality to represent this?
If your weekly screen time should not exceed 14 hours, how can this be shown using an inequality?
)





In this sub-topic, you will apply your understanding of equations and inequalities to solve real-life word problems. Many everyday situations can be modeled and solved using linear equations or inequalities. To do this effectively, you need to translate verbal descriptions into mathematical expressions. The steps are as follows:
 ●Read the problem carefully and note what is given and what is required and what is given.
 ● Denote the unknown by the variables as x, y, …….
 ● Translate the problem to the language of mathematics or mathematical statements.
 ● Form the linear equation in one variable using the conditions given in the problems.
 ● Solve the equation for the unknown.
 ● Verify to be sure whether the answer satisfies the conditions of the problem.
I) Applications of Linear Equations
[image: ]Worked Examples
1.Translate the following algebraic expressions in different word phrases.
	
	
	

	A number minus seven
	A number plus two
	A number multiplied by three

	The difference of a number and seven
	The sum of a number and two
	The product of a number and three

	Seven subtracted from a number
	Two added to a number
	Three times a number

	A number decreased by seven
	A number increased by two
	

	Seven less than a number
	Two greater than a number
	



2. The sum of two numbers is 25. One of the numbers exceeds the other by 9. Find the 
numbers. 
        Solution:
       Let the number be . 
       Then the other number 

       Sum of two numbers is 

       According to question, 
               

                (transposing 9 to the R.H.S changes to -9) 
               

                (divide by 2 on both the sides) 
               
             Therefore, 
              Therefore, the two numbers are 8 and 17.
1.  The length of a rectangle is twice its breadth. If the perimeter is 72 meter, find the length and breadth of the rectangle. 

Solution:

Let the breadth of the rectangle be , 

Then the length of the rectangle  is  

Perimeter of the rectangle is 72

Therefore, according to the question

 , since the formula to find perimeter of rectangle is 

⇒ 

⇒ 

⇒ x 
⇒ x = 12

We know, length of the rectangle is  

Therefore, length of the rectangle is 24 m and breadth of the rectangle is 12 m.
2.Akalu  is 5 years younger than Bekalu. Four years later, Bekalu will be twice as old as    
    Akalu. Find their present ages. 
     Solution:

         Let Bekalu’s present age be . 

         Then Akalu’s present age 

         After 4 years Bekalu’s age , Akalu’s age  

         According to the question; 

         Bekalu will be twice as old as Akalu. 

         Therefore,  
                              
                              
                           
                           
Therefore, Akalu’s present age 
Therefore, present age of Bekalu = 6 years and present age of Akalu = 1 year.

3.The cost of two tables and three chairs is $705. If the table costs $40 more than the  chair, find the cost of the table and the chair. 

Solution: The table cost $ 40 more than the chair. 

Let us assume the cost of the chair to be x. 
the cots of three chairs  
Total cost of two tables and three chairs =$705
Therefore  
    
    
    
    
    
    
Therefore : the cost of each chair is $125 and that of each table is $165
2. Mestawot can do a certain work in 20 days and Meseret can do the same work in 5 days. In how many days do they together to finish the work?
Solution: 
Let Mestawot and Meseret together can finish the work in  days

Let us make the following table
	Name
	number of days for doing the work
	Part of the work done in one day
	Work done in days.

	Mestawot
	20
	
	

	Meseret
	5
	
	



By the equation   
                      ⇒   , since LCD 0f 20 and 5 is 20.
                      ⇒ 
                           ⇒
  Therefore, they together can finish the work in 4 days. 
              
II) Application of Linear Inequalities
             [image: ]Worked Examples
1.  Translate the following expressions involving inequalities 
a.  The cost of a pen p is less than two times the cost of a book b. 
b. The speed of a car, v, was at least 30 km/h.
c. Adding 3 to twice a number x exceeds 9 
Solution:
a. 

2. Find two consecutive odd integers whose sum is at most 12.

Solution:
Let  be the first odd integer. Then the second will be .
              ⇒ 
              ⇒ 
              ⇒
              ⇒
Since  is positive odd integer , 
Therefore, the numbers are 

3. Five  years ago a father’s age exceeded at least 3 times his son’s age. If the father is 41 years old now, then what is the possible present age of the son?
Solution:
Let the son’s age be x and father’s age be y
Then;        
        ⇒
        ⇒
         ⇒
         ⇒
          ⇒
           ⇒s<17
The present age of the son is less than 17 years.
[image: ] Activity 3.5 :

1. Convert the following statements into equations. 

     (a) 5 added to a number is 9. 
     (b) 3 subtracted from a number is equal to 12. 
     (c) 5 times a number decreased by 2 is 4. 
     (d) Three times a number decreased by four is at most twenty. 
     (e) The ratio of a number to seven is less than ten. 
     (f) The height of a roof, h, was no more than 6m. 
2.  Twice the number decreased by 22 is 48. Find the number. 
3. Seven times the number is 36 less than 10 times the number. Find the number. 
4. Kero is 6 years older than his younger sister. After 10 years, the sum of their ages will 
   be 50 years. Find their present ages.
5. The length of a rectangle is 10 m more than its breadth. If the perimeter of rectangle is 
                80, find the dimensions of the rectangle.
6.The cost of a pencil is 25 cents more than the cost of a eraser. If the cost of 8 pencils 
     and 10 erasers is $12.80, find the cost of each
7.Six times a certain natural number is decreased by three times the number is less than 
   12. What are the possible values of this number?
Checklist for unit 3: put(✓)if achieved and (❌) otherwise.
☐ Identify and plot points using ordered pairs (x, y)
☐ Determine the quadrant of a given point
☐ Interpret coordinates of points on the plane
☐ Understand the concept of origin (0, 0)
☐ Understand the general form of a linear equation: y = mx + c
☐ Identify slope (m) and y-intercept (c) from an equation
☐ Plot linear equations using a table of values
☐ Graph lines using slope and intercept
☐ Recognize horizontal and vertical lines (e.g., y = c, x = a)
☐ Determine if a point lies on a given line
☐ Interpret the meaning of the graph in real-life contexts
☐ Understand inequality symbols: <, >, ≤, ≥
☐ Solve linear inequalities in one variable
☐ Represent solutions of inequalities on a number line
☐ Formulate linear equations from word problems
☐ Solve real-life problems using linear equations
☐ Translate word problems into linear inequalities
☐ Solve practical problems using inequalities (e.g., budget constraints)
[image: ]Summary
· The Cartesian Coordinate System is a two-dimensional plane divided by a horizontal axis (x-axis) and a vertical axis (y-axis).
· The point where the two axes intersect is called the origin (0, 0). Points are plotted using ordered pairs (x, y), where:
       x represents the horizontal distance from the origin.
       y represents the vertical distance.
· The plane is divided into four quadrants:
 Quadrant I: (+, +)
 Quadrant II: (-, +)
 Quadrant III: (-, -)
 Quadrant IV: (+, -)
· A linear equation in two variables is typically written as y = mx + c, where:
         m is the slope (rate of change or steepness),
         c is the y-intercept (where the line crosses the y-axis).
· The graph of a linear equation is a straight line.
· To draw the graph:
   Choose values for x, compute corresponding y values, and plot the points.
   Use slope and y-intercept to draw the line efficiently.
· Special cases:
 Horizontal line: y = c
Vertical line: x = a
· Linear inequalities use symbols like <, >, ≤, ≥ instead of =.
· In one variable, solve similarly to equations but reverse the inequality sign when multiplying/dividing by a negative number.
· Linear equations and inequalities are used to solve real-life problems, such as:
     Budgeting
     Distance-time relationships
     Production constraints
· Steps in solving application problems:
1. Read the problem carefully.
2. Define variables.
3. Formulate the equation or inequality.
4. Solve the equation or graph the inequality.
5. Interpret the solution in the context of the problem.
[image: ] Self –test exercise 3.1
Part A: True or False Questions
1. The origin in the Cartesian plane is located at the point (0, 0).
2. The equation y = 3x - 2 represents a straight line on the coordinate plane.
3. The point (–3, 4) lies in the fourth quadrant of the Cartesian plane.
4. A vertical line has an undefined slope.
5. In a linear equation, the coefficient of x represents the y-intercept.
Part B: Multiple Choice Questions
1. What is the slope of the line y = -4x + 7?
A. 7		B. -4 			C. 4			D. -7
2.  Which of the following is a solution to the equation y = 2x + 1?
A. (1, 1)		B. (1, 3)		C. (2, 5)		D. Both B and C
3.  Which quadrant is the point (–5, –2) located in?
A. Quadrant I	B. Quadrant II		C. Quadrant III	D. Quadrant IV
4. What does the graph of x = 4 look like?
A. A horizontal line			C. A vertical line	
B. A diagonal line				D. A parabola
      5.  What does the y-intercept represent in the equation y = mx + c?
A. The value of y when x = 0		B. The value of x when y = 0
C. The slope of the line			D. The steepness of the graph
6. Which of the following is not a linear equation?
A. y = 2x + 5		B. y = -x + 3		C. y = x2 + 4		D. y = 0.5x - 1
      7. If a line passes through the points (1, 2) and (3, 6), what is its slope?
A. 2			B. 1			C. 4			D. 3
     8. Which point lies on the line y = 3x?
A. (2, 6)			B. (1, 4)		C. (3, 8)		D. (0, 4)
     9.A taxi company charges 50 birr for the first kilometer and 10 birr for every additional kilometer. Which linear equation represents the total cost  kilometers traveled beyond the first?
    A. 	           B. 	C. 		D. 
    10.A school is buying pencils that cost 3 birr each. If the school has a budget of at most 90  birr, which inequality represents the situation. where  x is the number of pencils?
A. 	          B. 		C. 		D. 


Module 1 Answer key
Unit - One

Activity 1.1
       1. a) Rational ✔ b) Rational ✔ c) Not rational ✘ d) Rational ✔ e) Rational ✔
       2. a) 1/5 b) -3/2 c) 5/2
       3. a) -2/3 b) -10/12 c) 3/5 d) -4 e) -2
       4. 
        [image: ]
         [image: ]
        [image: ]
       5. a) 1/4, 1/2, 3/4 b) -3/4, -1/2, -1/4
Activity 1.2
1. 
	Number
	ℕ
	W
	Z
	Q

	3
	✓
	✓
	✓
	✓

	0
	
	✓
	✓
	✓

	-5
	
	
	✓
	✓

	11/2
	
	
	
	✓

	-3/4
	
	
	
	✓

	1
	✓
	✓
	✓
	✓


2.    a) True b) False c) False d) False e) True f) True
Activity 1.3
           1. 4/5 2. 9/4 3. 6/11 4. 5/6 5. 5/3   6. 7/12 7. 9/10 8. 4/9 9. 3/7 10. 7/2
Activity 1.4 (I, II, III)
           I. 1) < 2) < 3) < 4) < 5) > 6) < 7) = 8) <
           II. 1) < 2) > 3) < 4) = 5) = 6) <
          III. 1) < 2) < 3) < 4) > 5) > 6) > 7) < 8) >
Activity 1.5
I. 1. False 2. True 3. True 4. True 5. True
     II. 1. -3/4, -1/2, 0, 1/4, 3/5       2. -7/8, -1/3, 0, 2/3, 5/6    3. -1, -2/5, 1/2, 3/4, 1
          4. -2/3, -1/6, 0, 1/3, 4/5                 5. -5/8, -1/4, 0, 1/2, 7/10
    III. 1. 3/4, 2/5, 0, -1/2, -3/4        2. 5/6, 2/3, 0, -1/3, -7/8      3. 1, 3/5, 1/4, -1/2, -2/3
          4. 4/7, 1/3, 0, -1/4, -3/5                5. 9/10, 5/6, 2/3, -4/5, -1
Activity 1.6
          i. 1. 3/4 2. 1/7 3. 1/6 4. 1/3         ii. 1. 3/4 2. 1/20 3. 47/24 4. -3/4
          iii. 1. Total time: 1.2 hours       2. Temperature change: 0°C
Activity 1.7
         1. a) 1/5 b) -164/143 c) -107/210 d) 47/6 e) -4/3
         2. a) 0.75 liters b)    meters
Activity 1.8
          1. a) 14/25 b) -1/2 c) 7/24 d) -8 e) -1
          2. a) 5/9 m² b) 375 birr
Activity 1.9
         1.  a) 1/6 b) -11/9 c) 1/2 d) 7/3 e) -1
         2. a) 7 cups b) 11½ pieces
Activity 1.10
1. 2.4 liters             3. 12,000 birr       5. 0.75 liters         7. 2,475 birr
2. 12 oranges         4.  71.75                6.  0.75 kg            8. 227 km
Self-Test exercise 1.1
        A. 1. True 2. False 3. True 4. False 5. True 6. True 7. True 8. False
        B. 1. c 2. b 3. d 4. c 5. a 6. d 7
 
Unit - Two
Activity 2.1
       i. True/False
1. True      2. False    3.   True   4.  True     5.  True
      ii.  1. 9/16     2. 4     3. 0      4. 25/36       5. 49/4
      iii.  1, 4, 9, 12.25, 1/4, 0, 49/25
      iv.   1. Square number    2. Not a square number
                         3. Square number    4. Not a square number
                 v.  4, 16, 36, 64                            vi. 9, 49, 121, 169
                vii.   1. 24        2. 5/16      3. 20      4. 16/9
     viii. 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15= 64            
Activity 2.2
1.  a. False      b. True            c. True
2.  a. (39.2)² = 1536.64     b. (0.392)² = 0.153664      c. (392)² = 153664
3. a, b, c all approx 80.1025
Activity 2.3

       1.  a.  13     b.  0.08     c.  0.05     d.  26
1. a. 16       b.  25         c. 32
2.  42

3. 
	Number
	square
	square Root

	9
	81
	9

	15
	225
	15

	18
	324
	18



Activity 2.4
1.   a. 1.145          b. 2.055          c. 3.206          d. 4.278          e. 3.878
2. a. √1.8225 = 1.35        b. √18225 = 135        c. √0.018225 = 0.135

Activity 2.5
1. a. (2/5)³ = 8/125     b. (-7)³ = -343     c. (-4/9)³ = -64/729
2. a. 8/27 (yes)           b. -27 (yes)         c. 16/25 (no)    d. -64/125 (yes)
3. a. False                  b. False               c. True              d. True
4. a. 41.063625      b. 957.081256        c. 3.652264

Activity 2.6
Matching:
1 . b (1)        2 . c (2)      3 . d (3)     4 . f (5)    5 . e (1/3)    6 . a (2/3)
2.  a. False   b. True    c. True   d. True    e. False    f. True
3.  a. 2/5   b. 3/2     c. 1/10     d. 3/2     e. 4     f. -6
Activity 2.7
1. Side length = 1.3 m     2. Edge length = 2 m       3. Area = 6.25 m²

Self-Test exercise 2.1
i. 1. A   2.  A   3.  C  4.  C   5. C   6.  B   7. B    8. C   9.   B  10. C
ii. 1. True   2. True  3. False  4. True  5. False 6. False  7. True  8. True  9. False  10. True
 



    Unit –Three            Activity 3.1
1. 
                .[image: ]
2. Quadrant Identification:
a. x > 0 and y < 0 → Quadrant IV
b. x > 2 and y = 3 → Points like (3,3), (4,3), etc. → Lies on horizontal  line at y=3  above x-axis

c. x < 0 and –y > 0 → y < 0 → Quadrant III
d. y < -1 → All points with y < -1 across Quadrants III and IV
e. x = -4 and y < 0 → Lies on vertical line at x = -4 below x-axis
f. x < 0 → All points in Quadrants II and III
3. Find Coordinates:
      a. (–3, 7)               b. (–4, 0)
Activity 3.2
1. a.
	x
	-2
	-1
	0
	1
	2

	y
	-8
	-4
	0
	4
	8

	(x,y)
	(-2,-8)
	(-1,-4)
	(0,0)
	(1,4)
	(2,8)


          b.
	x
	-2
	-1
	0
	1
	2

	y
	2
	1
	0
	-1
	2

	(x,y)
	(-2,2)
	(-1,1)
	(0,0)
	(1,-1)
	(2,-2)


          c.
	x
	-2
	-1
	0
	1
	2

	y
	
	
	0
	
	

	(x,y)
	
	
	
	
	



           2. Graph equations:
           [image: ]
          3.  Point P(k, -2) lies on 2x - y = 0:
                 Substitute: 2k - (-2) = 0 → 2k + 2 = 0 → k = -1
Activity 3.3
1 .   
	x
	-2
	-1
	0
	1
	2

	y
	0
	1
	2
	3
	4



[image: The Cartesian Coordinate System | Cartesian Graph & Examples ...]

	x
	-1
	0
	1/2
	1
	2

	y
	3
	1
	0
	-1
	-3


 
[image: The Cartesian Coordinate System | Cartesian Graph & Examples ...]
   
	x
	-2
	0
	2
	4
	6

	y
	-2
	-1
	0
	1
	2
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            2.:  a. True   b. False      c. True     d. True     e. True    f. False 
Activity 3.4
a. 
               [image: ]
b. 
             [image: ]
c. 
             [image: ]

d. 
                       [image: ]
Activity 3.5
1.   a. x + 5 = 9          b. x - 3 = 12               c. 5x - 2 = 4                 d. 3x - 4 ≤ 20
      e. x/7 < 10           f. h ≤ 6
2.  35            3.  12                               4.  Sister = 12year , Kero = 18year
5.  breadth =  15 and length = 25         6.  eraser =  0.55 and  pencil = 0.80
7. S=  {1, 2, 3} or  S = {x: x ∈ N, x<4}
Self-Test exercise 3.1
Part A. 1. True   2. True     3. False     4. True     5. False 
Part B:  1. B.   2. D.    3. C.    4. C.  5. A.   6. C.  7. A.  8. A.  9. B.  10. D. 
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Solution:

a

64

Now arrange the factors so that 64 is
the product of two identical factors.
e 64=2X2X2X2X2X2
64=(2x2Xx2)X(2X2x%2)
64=8x8
64=82
s0V6d=8
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Arrange the factors so that 100 is the

product of two identical factors

i100=2x2X5x5
100=(2Xx5) X (2X5)
100=10x 10
100 =102
SoVT00 = 10
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Arrange the factors so that 400 is the

2 product of two identical factors

ie.400=2X2X2X2X5X5
400=(2X2X5) X (2X2X5)
400=20x 20
400=20*
So V400 = 20
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In the I quadrant, all points are (+, +)
In the 1T quadrant, all points are (-, +)

)
In the IV quadrant, all points are (+, -)

In the 11T quadrant, all points are (-
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‘Then, plot these points on the Cartesian coordi- y
nate plane and join them. What do you realize?
All the points lie on the vertical line.

x=5

kal 1234367
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* Al ordered pairs that satisfy each linear equation of the form

y=mz(meQm#0) lies on a straight line that passes
through the origin.

* The graph of the liney = mz (m € Q,m #0) passes through
the T and IIT quadrants if m > 0, and the graph passes
through the II and IV quadrants if m < 0.

Note:

* In order to draw a straight line, you need to find any two
points or coordinates through which the line passes.
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