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                                                         UNIT 1 

RATIONAL NUMBERS 

   Total allotted period :30 periods 

Introduction 

In the previous grade the students have learnt about the set of natural numbers, whole 

numbers, and integers and their basic properties. In this unit we introduce the set of 

numbers which contains the other set of numbers, that is rational number. The unit 

gives much emphasis to the definition of rational numbers, representation of rational 

numbers on a number line, relationship among �, �, �, and �, absolute value of 

rational numbers, comparing rational numbers, ordering rational numbers, addition 

of rational numbers, subtraction of rational numbers, multiplication of rational 

numbers, division of rational numbers, application in sharing among friends, and 

application in calculating interest and loans. 

Unit Outcomes 

At the end of this unit, students will be able to: 

v Define and represent rational numbers as fractions. 

v Show the relationship among W,  � and �  

v Order rational numbers 

v Solve problems involving Addition, Subtraction, Multiplication and Division 

of rational numbers. 

v Apply Rational Numbers to solve practical problems. 

v Aware the four operations as they relate to Rational Numbers. 

Suggested teaching Aids in unit 1 

You know that students learn in a variety of different ways. Some are visually 

oriented and more inclined to acquire information from photographs or 
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videos. Others do best when they hear instructions rather than read them. 

Teachers use teaching aids to provide these different ways of learning. 

Therefore, you can present these topics using Venn diagrams, number lines, 

thermometer, fractional bars and grids model to understand about rational 

numbers. 

 1.1 The Concept of Rational Numbers On�The�Number�Line�

Period Allotted:  6 periods 

Competencies: 

At the end of this sub-topic, students should: 

v Describe the concept of Rational Numbers practically 

v Express Rational Numbers as fractions. 

1.1.1.   Representation of Rational Numbers on a number line 

Allotted Period: 3periods 

Introduction: 

To begin, it is better to motivate the students by giving an insight of the course, the 

unit.  how they will be manipulating specific kinds of numbers, that are related to 

their real life activities. After that, describe how mathematicians classify numbers 

and what kinds of major classifications exist. After these discussions you are 

continue to discuss the group activity. The purpose of group activity 1.1 is more to 

rehearse the lower grade concepts that are related to the unit. Let each student do 

Group Work 1.1 with group and you should give much emphasis on the ways 

developing numbers. The answer to Group work 1.1 is as follows. 

Teaching notes 

The purpose of the teaching notes is to provide the teacher information to use 

activities, opening problems and group-works to motivate and guide students rather 

than lecturing. 
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Students are expected to have some background on the concept of natural numbers, 

whole numbers, and integers from the previous grades. For the purpose of revision, 

you can ask different questions like the following: 

1) Group the following numbers are natural number, whole number, integer or 

not 

a) 
��

�
                   b) 

���

�
                    c) 

�

�
                 d)           

��

��
 

2) Between what consecutive integers the following rational numbers exist? 

a) 
�

�
                     b)  

��

�
                   c)  

�

�
                  d)  

��

�
 

3) Change the following improper fractions to mixed fractions. 

a) 
��

�
                   b)  

��

�
                   c) 

��

�
 

4) Change the following mixed fractions to improper fractions. 

a) �
�

�
                  b)  �

�

�
 

5) Represent the following rational numbers on a number line. 

a) 
�

�
                    b) 

��

�
                   c) 

�

�
 

Answer to Group Work 1.1 

1a: 1, 2, 3, 4, 5, 6, 7, 8, and 9 

  b:  0 

   c:   �-3, -2, -1 

2a:   integers 

3:  any number that can be expressed in the form 
�

�
 , where � and � are 

   

 

    

            

              

          
�

�
� �� � �� �

�

�
 

    � = 
��

�
 . This means the amount spent for each toy is Birr 4 and 40 cents. 

integers  and b � � , is called a rational number.

4: Given: total number of toys = 5

Total amount in Birr = 22.

Let � be the amount spent for each pet. Then

�� � ��
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�gure 1.1

Following these discussion, you are continue to discuss the idea of fraction, its type 

and define what a rational number is? And relate the definition with fractions and 

decimals. You can use similar examples to the examples given in the student 

textbook. The possible answer to exercise 1.1 are as follows. 

Answer to Exercise 1.1 

          

�

�
 

�

�
   

  

     

      

       

 

          

       

     

       Therefore, 
��

�
 = 6

�

�
   

b)    27�10 = 2 remainder 7 

     Therefore, �
��

��
= � 

�

��
 

c)   7� 3 = 2 remainder 1 

     Therefore, 
�

�
 =      

�

�
 

4) First determine between what consecutive integers the given rational   

       numbers exist. 

  a) 
�

�
 is between 0 and 1 on a number line, and divide a number line between 0    

       and 1 into 6 equal parts, the fifth part represents 
�

�
 of the 6 equal parts.  

 

                                                                                                       

              0                                                                      
�

�
                  1 

2: a) between 0 and 1

b) between 1 and 2

c) between -1 and 0

d) between -2 and -1

3) Divide the numerator by the denominator. The quotient uses as the whole

number part, the remainder uses as the numerator and the denominator uses

as the denominator of the proper fraction.

a) 32�5 = 6 remainder 2

1: a number line between 1 and 3.5 divides into 3 equal parts, each part 

represents . Then when we add , starting from 1 until we get point B, that is 2
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�gure 1.5

                                               

b) 
�

�
 is between 0 and 1, and divide a number line between 0 and 1 into 5 

equal parts, the third part represents 
�

�
 of the 5 equal parts.  

 

 

 

                                                    Figure 1.2 

c)  �
�

�
 is between � 1 and 0, and divide a number line between � 1 and 0               

into 6   equal  parts.   The fifth part represents  �
�

�
 of the 6 equal parts 

 

        �

-1 - �

�
0  

             Figure 1.3 

d)  �
�

�
  is improper fraction, then first change into mixed fraction. 

      �
�

�
 = ��

�

�
 and it is between -2 and -1 on a number line. Divide a number line           

       between -2 and -1 into 5 equal parts. The third part represents �
�

�
 . 

 

  

 

                                                     Figure 1.4 

 e)    �
�

�
 is between 2 and 3. Divide a number line between 2 and 3 into 5 equal parts. 

The second part represents �
�

�
 . 

 

0 1�

�

��

32
�

�

�

�8

   �

��
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                                                       Figure 1.5 

5)   To the left of � 8.8 

6)  a) �
�

�
                   b)       

�

�
                 c)   � 

�

�
                               d)   �

�

�
 

���������� ���� ��������� �������� ����������� ������������ ���������� T������ns as far as 

possible. The class should not be teacher centred. Following these exercise, you are 

continue the sub-section. 

Dear teacher, please give the following questions for slow learners and fast learners. 

 For slow learners 

1) Describe Natural numbers, Whole numbers, and Integers by your own words. 

2) Group the following numbers are Natural numbers, Whole numbers, and 

Integers or not. 

a) 
��

�
                   b) 

��

��
              c)   

���

�
          

�

��
 

 For fast learners 

1) Describe how to represent a rational number on a number line. 

2) Represent the following rational numbers on a number line. 

a) 
��

��
                          b)  

���

�
 

1.1.2.   Relationship Among W, � and � 

Allotted period: 2 periods 

Competencies: 

At the end of this sub � topic students should be able to: 

v Describe the relationship among the sets W, � and � 

The teacher may begin the subtopic by encourage the students to answer the question 

like: 

a) Solomon says the number 0 belongs only to the set of rational numbers. 

Explain his error. 

b) Is it possible for a number to be a rational number that is not an integer but is 

a whole number? Explain. 
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thinking and critique reasoning. After giving a brief summary about the 

relationship among  , W, �, and � and you should allow enough time for the 

student to discuss the relationship among  , W, �, and �. Give exercise 1.2 as a 

home work in order to analyse their knowledge of the relationship among  , W, 

�, and �. And can give marks and record it. 

         Answers to Exercise 1.2 

1) 0 is not only rational number. It is an integer and also whole number.  

 2)    a) True    b)  True      c)  False 

1.1.3. Absolute Value of Rational numbers 

Period Allotted: 3 periods 

Competency: - 

After completing this sub-topic, students should be able to: 

v Determine the absolute value of a rational numbers. 

Dear teacher before discussing to section 1.1.3 directly, ask your students orally to 

answer activity 1.1. This activity is used to introduce the concept of absolute value. 

 Answer for Activity 1.1 

The distance from 0 and 5 is 5 units and from 0 and � 5 is also 5 units, the only 

difference is the direction with related to 0. 

Here you strongly advised to deal with absolute value of a rational number as the 

concept is new, otherwise students will face problems in understanding meaning of 

absolute value and solving absolute value equations. By using simpler examples, 

guide your students work continuously and compare it with the competency to 

determine whether the student has achieved the minimum required level. So give 

enough time for the students to discuss exercise 1.3 and come up with their own 

solutions. You should also give feedback for their questions and answers timely and 

explicitly. 
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Answers to exercise 1.3 

1: 

� �7 �

�
 

0 �2
�

�
 or 2

�

�
 � 

�

�
 

│�│ 7 �

�
 

0 2
�

�
 �

�
 

2)       a.  3.5 and � 3.5               b.   
�

�
  and �

�

�
    

           c.  
��

�
  and �

��

�
                 d.     3

�

�
   and    �3

�

�
 

3a) 10   b) 12  c)    3
�

�
  d)    3  e)  

�

��
 

   4) a) �� � �� � ��, � � ��                      t 

         � � (��) � � � � � ��                          

         = ��� � � � 8�                                         

         = �25 �8                                                      

         = �33 

     b)  ��� � � � �, � �  �                           

         = ��� � � � �                                            

         = 3 + 6                                                         

         = 9                                                   

c) �� � �� � ���, � �  �� and � � �     

= � � � � �� � � � ��                               

 = ��� � �                                                    

 = 3�3                                                             

 = 0                                                            

d)   ��� � ��� ,� � � and � � ��� 

  = ��� � � � ��� 

    = 5+10 

     = 15 
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      e)     �3│�+6│,� � ��   

               = �3│�� � �│ 

                 = �3│�│ 

                  = �� 

       f)       
��������

�����
, � � � and � �  8 

        =  
���������

�����
 

         =  
��������

����
 

           =  
���

��
 

                      = �� 

5 a)   � �  8 or � �  �8 

   b)   � �
�

�
   or � � �

�

�
 

6 a)  � �  � or � � ��  

b) � � �� or � � �   

  c)   3�2│x-5│=�9 

        �2│x-5│=�9�3 

        �2│x-5│=�6 

         │x-5│=��3 

        No solution, because absolute value cannot be negative 

d)��│�� � �│= 
�

�
 

       �� � � �  
�

�
          or   �� � � = �

�

�
  

       �� = 
�

�
� �                   �� = �

�

�
� � 

       �� = 
�

�
�

�

�
                    �� = �

�

�
�

�

�
 

       �� = 
��

�
                          �� = 

�

�
 

       � = 
��

��
                             

�

��
 

 

x =



�������� �������������

��

                     

 

 e)����3│� �5│= �
�

�
 

         │� �5│= 
��

�
 

          � �5 = 
��

�
      or          � �5 = �

��

�
       

          � = 
��

�
�5                    � = �

��

�
 +5 

          � =  
��

�
                          �  =  

��

�
 

 

Assessment 

Dear teacher you are strongly advised to guide students by grouping them in two 

groups such as slow learners, and fast learners. Simple problems and difficult 

problems are respectively to be solved to slow learners and fast learners. using such a 

steep the slow learners will be pushed up to fast learners, you can give the following 

additional questions. 

 For slow learners 

1) What is the distance between 0 and � 17? 

2) Find the opposite of the following rational numbers. 

a) � 18                 b)  
��

�
                        c)  

�

�
 

3) Solve the following absolute value equations. 

a) │�│=�9 

b) │� � �│=�7 

c) │� � �│=�3 

    For fast learners 

1) Evaluate 
�����������

�������
 , � �  � and � �  � 

2) Solve the following absolute value equations. 

a) 3+2│� � �│=�7 

b) 3│� � �│=�8 

c) 4�3│� � �│=�3 
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1.2. Comparing and Ordering Rational numbers 

                          Period Allotted: 6 periods 

Competency: 

At the end of this sub-topic students should:  

v Compare and order Rational Numbers 

In the previous sections students have studied about rational numbers and how to 

locate rational numbers on the number line. You may start the lesson by a quick 

revision on definition of rational numbers, locating rational numbers on the 

number line and guide students to extend this idea for comparing rational 

numbers using number line. The sub-topic is divided into two subtopics. The first 

subtopic is Comparing rational numbers and the second subtopic is ordering 

rational numbers. To assess students background on comparison, you can give 

activity 1.2 to do with groups and encourage each group to come up with answers 

and reasons. 

1.2.1. Comparing Rational numbers 

           Period Allotted: 5 periods 

Students understand the given lesson differently at different level. Therefore, in order 

to ensure that all students can fully participate in their learning, you may give various 

techniques such as class work, group discussion and quiz.  These helps to check 

students how much they achieved. You can start this lesson by giving different 

examples. 

Example: Compare the following pair of numbers by using the symbols 

                 <, > or =. 

a) 13 ____ 21               e) 11.23____ 8.67 

b) 
��

�
 _____

��

�
                f)  

��

�
 _____

��

��
 

c)   
�

�
 _____ 3

�

�
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Answer to Activity 1.2 

a) <              b)  >         c)   <               d)  = 

After completing the given activity, examples, and short note, you can give 

exercise 1.4 as a class work or homework. Finally, proper feedback must be 

given for each question.  

Answers to exercise 1.4 

1) a) True  b) False c) False               d) False 

       e) True            f) True  g) False      h) True 

     2) a) <             b) =  c) >  d) <  e) =  f) > 

     3) a) 3.5  b) 
�

�
  c) 2

�

�
  d) -9  e) -1.5 

     4) a) <  b) <  c) >  d) > 

1.2.2. Ordering Rational Numbers 

 Allotted Period: 3 periods 

Before you discuss the order of rational numbers, first you may remind the students 

how to compare the fractions like  
�

�
 and  

�

�
,  

�

�
 and 

�

�
,  and the decimals 0.35 and 

 0. 371. At this moment, you can observe the students understanding and making 

generalizations on comparing two rational numbers. Then you can explain to the 

student what is meant by ordering. After giving a brief explanation, you should allow 

enough time to discuss ordering of rational numbers. You give exercise 1.5 as a 

home work in order to analyse their knowledge of ordering of rational numbers.  

Answers to exercise 1.5 

1 a) ��
�

�
�

�

��
�

�

�
�

��

��
 �

��

�
 

   b)  �12.51 < 5.24 < 6.75 < 8.13 � 12.42 

  c) 
�

��
�

��

�
� ���� � ���� � �

�

�
 [ Convert each number to the same notation,    

        either in fraction form or decimal form and then compare] 
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2 a) 23.86 > 15.02 > 13.72 > 13.05 

b) �
�

�
� �

�

�
�

��

��
�

�

�
�

��

��
  

c)  4.23� �
�

�
�3.73�

��

�
�3.2 

3 ���������������� 

    b) �2.2 <  � 
�

��
 < 1.7 <�

�

�
      

Assessment 

Dear teacher, at this time you have analyse the understanding of your students. 
Please assess your students. Give different problems to compare and order rational 
numbers using <, >, or = and check their work. 

For slow learners 

1) Compare the following rational numbers by using the symbols <, > or = . 

a) 7.25 _____ 9.13                      c) �
�

�
 _____�

�

�
 

b)  
�

�
 _____ 

�

�
                                d) 2.75 ____ 2

�

�
 

2) Arrange the following rational numbers in: 

i)   Ascending order  

ii)  Descending order 

a) 12.32, 35.74, 17.4, 21.78 

b) 
��

�
 , 
�

�
 , 
�

�
 , �

�

�
 

c) 3.42 , �
�

�
 , 
��

�
 , 4.38 

 For fast learners 

1) Compare the following rational numbers by using the symbols <,>or = 

a) │�
�

�
│------ │��

�

�
│ 

b) 13.67 ------- 
��

�
 

2) Arrange the following rational numbers in: 

i) Ascending order 

ii) Descending order 

            a)  15.67 , 1�
�

�
 , 
��

�
 , 21.54 
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1.3. Operations and properties of Rational Numbers 

          Period Allotted: 14 periods 

Competencies: 

 After completing this sub-topic, students should: 

v Add rational numbers. 

v Subtract rational numbers. 

v Multiply rational numbers. 

v Divide rational numbers. 

Use the opening problem to assess the background and the initiation the students 

have to continue the topic. It is better to use performance assessment methods such 

as engaging students in debate on real life problem like the opening problem given 

here. 

The intention of the assessment is to provide a tool for the identification of students 

who are experiencing major difficulty. Such an assessment is effective for planning a 

remedial program. Assessment should provide the teacher with a valuable profile of 

H���� ����H����� ���H������ ���� �H���H���� ���� ��� H����H� ��H� �H���H�� ��� ���H��� �H������

teaching at the identified weaknesses. 

Opening questions 

For integers and decimals, we can rely on our calculators to add, subtract, multiply, 

���� �����H� ��H��� ���H�H��� ������ ������������ ������ ���H� ��� ����H��� ��� �����������

Therefore, we need to be able to perform fractions by hand.  

Dear teacher please give the following expressions to discuss how to perform the 

given operations. 

1) 
�

��
�

�

��
 

2) 
�

�
�

�

�
 

3) 
��

�
�  

�

�
 

4) 
�

�
�

�

�
 

5) 
�

�
 �

�

�
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1.3.1. Addition of rational numbers 
                    

You can start this sub-topic by recalling addition of integers using a number line. 

After that divide students into groups and let them discuss by stating and showing the 

rule for addition of two rational numbers using examples.  

 

Ø If the signs of the addends are different 

i) Take the sign of the addend with the greater absolute value. 

ii) Take the absolute values of both numbers and subtract the addend with 

smaller absolute value from the addend with greater absolute value. 

Ø If both rational numbers are negative 

i) Decide (put) the sign first. 

ii) Take the sum of the absolute values of the addend.  

And ask your students to find addition of rational numbers using 

a) The above properties of addition 

b) Fractional bars and 

c) Using scientific calculator. 

For instance, the sum of 
�

�
   +  

�

�
 using fractional bars. 

 

 

8
 

 

8
 

 

8
 

 

8

 

8
 

 
�

�
8

 

 

                                        Figure 1.6 

Answer to Activity 1.3 

1)  The students know how to represent rational numbers on a number line. 

     a) move 6 units from zero to the right side and back 3 units from 6, then we    

          get 3. 
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Figure 1.7

 
 Therefore, � � (��)  �  � 
 

 b) move 9 units from zero to the left side of zero and back 5 units to zero, then    we    

get -4. 

         

 

                                                 

Figure 1.8

      

 

    Therefore, - 9+5 = -4 

c)  move 2 units from zero to the right side of zero and back 4 units from 2, then we 

get �2 

 

                                                

Figure 1.9

   

 Therefore, � � (��) �  �� 

d) Move 6 units from zero to the right side and back 6 units, then we get o. 

 

                                                                   

 
�gure 1.10
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                                      Figure 1.10 

Therefore, � � (��)  �  � 

2) Divide the fraction bar in to 6 equal parts and shade 3 of them with grey 

colour and 2 of them with red colour as shown below. 

 

 

 

      

                       

                                             
�

�
                                            

�

�
 

                                           Figure 1.11 

 

How many parts of the fraction bar is shaded? 5, This implies that  
�

�
 �  

�

�
  � 

�

�
   

Answer to exercise 1.6 

1.a.    
��

�
 � 

��

�
 � 

�����

�
 � 

��

�
 

    b.   
�

�
 � 

�

�
 

       first change to fractions with the same denominator 

       LCM (6,8) is 24 

       Then 
�

�
�

�

�
 � 

�

�
�

�

�
 � 

��

��
 � 

�

��
 �  

��

��
 

     c.  
�

�
 �2

�

�
 � 

�

�
 �

�����

�
 �  

�

�
 � 

��

�
 �  

��

�
 

      d. 2
�

�
 � 

�

�
 �  3

�

�
 �  

�

�
 � 

�

�
 � 

��

�
 � 

��

��
 � 

�

��
 � 

��

��
 � 

���

��
  

      e.�│�
�

�
 � 

�

�
│�│

�

�
 � 

�

�
│� │�

��

��
 � 

��

��
│�│

���

�
│ 

                                        � │
������

��
│�│

�

�
│ 



�������� �������������

��

                                         �│
��

��
 │�│

�

�
│ 

                                         �  
�

��
 � 

�

�
  

                                          � 
�

���
 +

���

���
  

                                          � 
�����

���
  

                                          � 
���

���
 

 

3) 23.72oc � 3.23oc � 26.95oc 

Assessment  

Continuous assessment addresses various strategies that teachers can use in order to 

ensure that all students in their class can fully participate in meaningful discussion. 

Dear teacher you can also give class activities, group discussion, assignments, 

exercise problem and quiz or test for assessing students learning. Finally divide the 

students into two groups such as slow learners and fast learners. And give simple 

problems and difficult problems respectively for slow learners and fast learners. 

Slow learners 

1) Perform the following operation  

a) 
�

�
 + 

��

�
 

b) 
��

�
 + 

�

��
 

c) 2
�

�
 + 

�

�
 

2) What number should be added to �
�

�
 so as to get �

�

�
? 

Fast learners 

1. From a rope 17 m long, two pieces of lengths 
��

�
 m and 

��

�
 m are cut off. What 

is the length of the remaining rope? 

2. The sum of two rational numbers is 
��

��
 . If one of the number is 

��

�
 . then what 

is the other number? 
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1.3.2. Subtraction Rational Numbers 
                   Period Allotted:4 periods 

First give chance for the students to recall subtraction of integers. It is as a 

motivation to start subtraction of rational numbers. Please teacher encourage the 

students to express subtraction of rational numbers as addition of the opposite of the 

rational number to be subtracted.  

Example: � � � � � � (��) 

Advise the students to apply the rules learnt for addition of rational numbers to find 

the difference of rational numbers.  

Answer to Activity 1.4 

1)  Yes  

2) No 

Answer to Exercise 1.7 

1)        a)  �
�

�
� �

�

�
 = 

��

�
�

��

�
 = 

��

��
�

��

��
 = 

�����

��
 = 

��

��
 

 b)  �5.3 – 3.45 = �8.75 

 c)  
�

��
� � �

�

��
�=  

�

��
� 

�

��
 = �

�

��
 

 d) � �
�

�
� � �

�

�
�= 

�

�
�

�

�
 = 

��

��
�

��

��
 = �

�

��
 

  e)  �32.24� │�32.24│=��32.24�32.24 = �64.48 

  f)  ��
�

�
� �

�

�
 = �

��

�
�

��

�
 = �

���

��
�

��

��
 = 

�������

��
 = 

����

��
 = ��

��

��
 

    2)   a)  
�

�
�(

�

�
�5) = 

�

�
�(

�

�
�

��

�
) = 

�

�
�(

��

�
 ) = 

��

��
�

���

��
 = 

������

��
 = �

��

��
 

           b) �� – (�� �
�

�
) = �� – (�

��

�
�

�

�
) = 15 –(�

��

�
) = 15 + 

��

�
 = 

���

�
 

    3)       23�(
��

�
�

�

�
) = 23�

��

��
 = 

������

��
 = 

���

��
 = 19

��

��
 

               Therefore, the length of the remaining rope is 18.25 meter. 

     4)     
��

�
� (

��

�
�

��

�
) =  

��

�
�

������

��
= 

��

�
�

���

��
 =  

��������

��
 =  

���

��
 = 15 

��

��
 

             Therefore, bananas weighing is 15 
��

��
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Assessment 

Always remember to consider the minimum learning competencies that is expected 

of the students. As part of your assessment technique, it mainly indicates that your 

students should determine the difference of rational numbers. 

Dear teacher, please give the following questions for slow and fast learners. 

For slow learners  

Perform the following operations  

a) 13.56 – 10.4 

b)  
��

��
�

�

��
 

c) 
�

�
�

�

�
 

d)  23.63 � 
�

�
 

e) �
�

�
�

��

�
� �  �

�

��
 

f) �� � (�
�

�
�  �

�

�
) 

Fast learners  

1) Perform the following operation 

a) �
�

��
� �

�

�
 

b) �
��

�
� �

�

�
 

c) �
�

�
� �

�

�
 

d) ��
�

�
� �

�

�
 

2) A drum full of rice weighs 
���

�
 kg. If the empty drum weighs 

��

�
 kg, find the 

weight of rice in the drum. 

3) A basket contains tree types of fruits weighing 
��

�
 kg in all. If 

��

�
 kg of these 

be apples, 
��

�
 kg be oranges and the rest pears. What is the weight of the pears 

in the basket? 

4) Is the difference of two rational numbers a rational number? 
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1.3.3 Multiplication of Rational Numbers 
                    

You can start this sub- topic by giving a chance for the students to revise 

multiplication of rational numbers and rules of multiplication of integers. 

i. The product of two integers with different signs 

a. ����������������������������������������� � 

b. Take the product of the absolute value of the numbers 

c. Put the sign (-) in front of the product.  

ii. The product of two negative integers  

a. Decide the s����������������������������� 

b. Take the product of the absolute value of the numbers. 

After revise these rules Come to multiplication of rational numbers and the rules 

learnt for multiplication of integers can be applied to find the product of rational 

numbers.  

Encourage the students to discuss activity 1.5 with in groups. You should allow 

 

 

             

                  

             
�

�
         

d.   �
�

�
� �

�

�
  = 

��

�
�

��

�
 = 

�����

���
  = 

���

��
    

           

 

                       c.   
��

��
             d. 

���

��
          e. � 

�

�
      f.  

����

�
 

2)  1250  � 
��

�
 = 625  � 

��

�
 = 

�����

�
 = ��� 

�

�
 

3)     Therefore, An airplane covers ��� 
�

�
 km in 

��

�
 hours. 

 

enough time to share their ideas.

Answer to Activity 1.5

a.
�

�
�

�

�

�
=

�

�

�

�

�

�

�
=

�

�

�

�

b. �
�

�
�

�

�
=

�

�

�

�

�

�

�
= �

�

�

�

�

��
c.

�

�
� (

�

�
� ��

�

�
�) =

�

�
� (

�

�

�

�

�

�

�
) =

�

�
� (�

�

�

�

�
) =

��

�

(

�

�

�

�

�

�)
= �

���
= �

e. �
�

�
� (�

�

�
) =

��

�

�

�

(

�

��)
=

�

�

1) a.
�

�

�

�
b. �

�

�

�
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1.3.4 Division of Rational Numbers  

Before discussing division of rational numbers revise that the reciprocal of a rational 

number. For any rational number  
�

�
 , 
�

�
�

�

�
 = 1, then 

�

�
  is the reciprocal of  

�

�
. 

Now come to division of rational numbers and encourage students to discuss division 

as the product of the dividend and reciprocal of the divisor. 

Example: 
�

�
�

�

�
 = 

�

�
�

�

�
 

Encourage students to find the quotient of rational numbers using grids to model. 

To determine the sign of the quotient of rational numbers you can apply the rules that 

you have learnt for multiplication of rational numbers. 

 

 
�

�
 

�

�
  

2)  
�

�
�

�

�
 = 

��

�
�

�

�
 = 9 

3) Divide each 4 grids in to three equal parts. Shade 3 grids and 
�

�
 of a fourth 

grid to represent  
�

�
 and divide the shaded grids in to equal groups of 2.  

 

 

  

 

 

 

                                

 

Thus, There are 5 groups of 
�

�
 . 

Therefore,  
�

�
�

�

�
�5 

Answer to Exercise 1.9 

1) a)  
�

�
�

�

�
 = 

�

�
�

�

�
 =  

�

�
          

b)    �
�

�
�

�

�
 = �

�

�
�

�

�
 = �

�

��
          

   
   

   
      

Figure 1.12

1) 12� = 12 � = 16
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     c)   �
�

�
� (�

�

�
) = �

�

�
� (�

�

�
) =   

�

��
                  

      d)   �
�

�
� (�

�

�
) = 

��

�
� (�

�

�
) =  �

��

��
                

2)  To find the number of bags, we have to divide 
�

�
 by 

�

�
 . 

      
�

�
�

�

�
 = 

��

��
 = 2 

     Assessment  

����������������������������������������������������Y��� ���������������������

discuss how to divide a rational numbers and some rules to determine the sign of 

the quotient. 

Finally give different exercise problem for slow learners and fast learners. 

For slow learners 

1) Determine the quotient. 

a) 
�

�
�

�

��
 

b) �
�

�
�

�

��
 

c) �
�

�
 �

�

�
 

2) The cost of 8 meters of cloth is Birr 
���

�
. What is the cost of one meter of 

cloth? 

For fast learners  

1) Determine the quotient  

a)  �
��

�
�

��

��
 

b)  ��
�

��
� ��

�

�
 

c) 4.56 � 
�

�
 

2) A cord of length 
���

�
 m has been cut into 26 pieces of equal length. What is 

the length of each piece? 

3) The product of two rational numbers is 
��

�
. If one of the rational number is 

��

�
 , 

find the other rational number. 
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1.4 Real-life Applications of Rational Numbers  

                     Period Allotted: 4 periods 

Competencies: 

 After completing this sub-topic, students should: 

v  Solve application of Rational Number. 

1.4.1. Application in Sharing something among friends  

                          Period Allotted:2 periods 

You can start this sub-topic by divide the students with in groups and discuss about 

application of rational numbers in your day to day activities. After the ��������� 

discussion you conclude their ideas. 

Note: The application of rational numbers is prevalent in our daily lives. They are a 

part of our daily calculations like following the recipes, determine shopping 

discounts, calculating prices, assessing the most cost-effective size of products, 

preparing budgets, savings, reading financial statements, etc. 

Example: Dividing a birthday cake among five friend; each friend will receive one-

fifth part of the cake, which can be represented using a rational number? 

1.4.2 Application in calculating Interest and loans 

                         Period Allotted: 2 periods 

Before start this sub-topic encourage students to revise about simple interest and how 

to calculate simple interest from grade 7 mathematics lessons. 

Answer to Exercise 1.10 

1. I = p�R�T =1200 �10%�5 

                    = 1200 �
� 

�  
�5= 600 

Therefore, the simple interest is Birr 600 

2. I = p�R�T from this you can calculate the principal as: 

   P = 
�

��
 =

���
�

���
��

 = 637 �
� 

�
 = 4550 

Therefore, the principal is Birr 4550. 
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3. P = Birr 6000 

A = Birr 7500 

T = 5 month = 
�

��
 year 

To calculate the interest rate of a loan,  

 I = PRT but  

I = A�P   

   7500 – 6000 

   = 1500 

   Since R = 
�

��
  

             = 
����

�����
�

��

 

              = 
��

��
   = 

�

�
 

Therefore, the interest rate is 60%. 

Assessment 

��D�� ��D����� D����� ����� ���������� �D���� ��� ���� ���������� ��������� ��� �D����D��

numbers: 

ü Give different rational numbers to represent on a number line. 

ü Give different exercise to show the relationship among �, W, �, and  �. 

ü Give different exercise to describe the absolute value of rational numbers and 

represent on a number line. 

ü Give different exercise to evaluating equations involving absolute values. 

ü Give different exercise to comparing and ordering rational numbers in order 

to face real-life problems. 

ü Give different exercise on addition of rational numbers. 

ü Give different exercise to apply properties of addition. 

ü Give different exercise on subtraction of rational numbers. 

ü Give different exercise on multiplication of rational numbers and its 

properties. 

ü Give different exercise on division of rational numbers. 
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ü Give different exercise problems to evaluating interest and loan. 

You should chec�� ���� ���������� ������������ ��� ����� ���������� and give 

feedback. 

Finally, based on the performance of your students: 

Give class work. 

Give assignment. 

Give project work. 

Give tests.    

Give the following exercise for fast learners. 

1. There are 36 students in a class and 
�

�
 of them are female students. How many 

students are female? And male? 

2. An industrial factory makes �
�

�
 yards of chain every minute. The cost of each 

yard of chain is Birr 6.25. what is the total cost for all chain produced in 10 

minutes? 

3. What is the term of loan where Birr 600 was borrowed at a simple interest of 

8% and the interest paid on the loan was Birr 156? 

      Answer to Miscellaneous Exercise 1 

1. a. false                            c. true 

b. true                             d. true 

    2.  a)   � = 7 or � = �7  

         b)  � � � = 4            or        � � � = �4   

               � = 9                               � = 1 

        c)  �� �  � = 5          or          �� �  � �  �� 

                �� �  �                             �� � �8 

                  � �  �            or               � �  �� 

       d)  �� � � �  �     or               �� � � �  ��  

                 �� �  �                                 �� �  � 

                 � �  
�

�
                                     � �  

�

�
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        e)����5�+�3│� �3│=2 

                 3│� �3│=�2� 5 

                 │� �3│=���  , the absolute value cannot be negative  

               Therefore, the equation has no solution.   

    3)   � = �8 , �  = 4 

            
�����������

�����
 = 

�������������

������
  

                                   = 
�����������

����
 

                                     = 
�(��)���

�
  

                                     =  
�����

�
  

                                       =  
��

�
 

   4)    a)     
�

�
�

�

�
� �

�

�
  = 

���

���
�

���

���
�

���

���
 = 

���

���
 = �

��

���
 

          b)  ��
�

�
� �

�

�
 = �

�

�
�

��

�
 = �

��

��
�

��

��
 = 

������

��
 = �

��

��
 

          c)  3.35 ��
�

�
 = 

��

��
�

��

�
 = 

���

���
�

���

���
 = 

���

���
 

  5)    a)     
�

�
�

�

�
 = 

��

��
�

��

��
 = �

�

��
 

         b)   ��
�

�
�

��

�
 = �

��

�
�

��

�
 = �

���

��
�

��

��
 = �

���

��
 

   6  ) a)    �
�

�
�

�

�
 = 

��

�
�

�

�
 = 

��

��
 

        b)    2.34 � 
�

�
 = 

���

��
 � 

�

�
 = 

���

���
 = 

���

���
 

        c)   ��
�

�
� �

�

�
� (�

�

�
) = �

��

�
�

�

�
� (�

�

�
) = 

�

�
 

    7)   a)    
�

�
� (�

�

�
)  = 

�

�
� (�

�

�
) = �

��

�
 

          b)  ��
�

�
� �

�

��
 = �

��

�
�

��

��
 = �

��

�
 �

��

��
 = 

����

��
 

         c)  �
�

�
� ��� = 

��

�
�

��

��
 = 

��

�
�

��

��
 = 

���

���
 

     8) a)  
�

�
�

�

�
(

�

�
�

�

�
) = 

�

�
�

�

�
(

�

��
�

��

��
)  

                                    = 
�

�
�

�

�
(

��

��
)  
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��

                                    =  
�

�
�

��

��
   

                                   = 
��

��
�

��

��
  

                                   = 
��

��
 

         b)  
�

�
� (

�

�
�

�

�
) = 

�

�
� (

��

��
�

��

��
) = 

�

�
�

��

��
 = 

�

�
�

��

��
 = 

��

��
 

  c.       
�

�
�(

�

�
�

�

�
)

�

�
�

�

�
(

�

�
�

�

�
)
  =   

�

�
�(

�

��
�

��

��
)

�

�
�

�

�
(

�

�
�

�

�
)
  =   

�

�
�(

��

��
)

�

�
�

�

�
(

�

�
)
  =  

�

�
�

��

��
�

�
�

�

�

  = 
��

���
��

��

   

                            = 
��

���
�

��

��
 = 

��

����
 

 9)          
�

�
 

10)    I = p�R�T from this you can calculate the time as: 

 T � 
�

��
 � 

��

����
� �

���

 � 
��

� �
 � 

��

��
 

 Therefore, the time is 
��

��
  years. 
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UNIT 2

Squares, square roots, cubes and cube roots

Total allotted period 25 periods
Introduction

You give opportunities for the students to recall about

Ø multiplication of two similar factors,

Ø multiplication of three similar factors,

Ø area of a square and

Ø Volume of cuboids. Then students have understood they are familiar with the

concept of squares, square roots, cubes and cube roots.

Learning Outcomes: At the end of this unit, learners will be able to:

· Understand 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

2.1 Squares and Square roots

Period Allotted-11 periods

Competencies

At the end of this sub-topic, students should be able to:

v Calculate the square of a number

Introduction
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The square of a number is that number raised to the power 2. 

���������������������������������e square of a is written as a2 and is given by a2 =� � �. 

That is, the square of a number is obtained by multiplying it by itself. 

If � �  � = b i.e. a2 = b, then we say that the square of number a is number b or the 

number b is the square of number a. 

For example: 1) 32 � 3 � 3 � 9, so we say that the square of 3 is 9; 

                       2)    (��)2� �  �� �  �� �  ��, so we say that the square of -4 is 16; 

                        3)    (
�

�
 )� � (

�

�
) � (

�

�
) � 

�

��
 so we say that the square of 

�

�
 is 

�

��
; 

 

             

  

  

 

 

1. Compute the following  

     a) � � � 

b) 
�

�
�

�

�
 

2. Compute the products for each of the following  

a) � � � 

b) ��� � ��� 

You can use examples similar to the examples given in the text book. Remind 

the students that most of the values obtained from the table are approximate 

values. Guide students to use the table because it is time saving. 

The purpose of Activity 2.1 is introducing the concept of squaring just by 

counting the number of unit squares contained in the square region. So you 

should give much emphasis on the ways or forms of expressing the results that 

2.1.1 Square of a Rational Number

Competency: At the end of this sub- topic students should:

v Calculate the square of a number

Introduction

Here students have background idea on multiplication of rational numbers. Then you 

can start this lesson by asking such questions
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are supposed to be filled in a �d square. Answer to activity 2.1 are as follow 

as.  

Answer for Activity 2.1 

1. a. 1           b.  9          c.  16     d.    25 

2. a. 20          b.    
���

� 
 � 8 

��

� 
       c.  15 

3. a.36         b. 100         c.  0.25 

Answer for group work 2.1  

a. 1�3�5�7�9�11�13�15�17�19�21�23�25�27�29 � 225 

and it is written as 15� 15 = 152 

then, the sum of the first fifteen odd numbers is 152 

b. The sum of the first n odd numbers is n2 

c. We conclude that, the sum of the first n odd numbers is n2. 

Encourage your students to square fractions. Whether it is positive or negative by 

using the concepts of multiplication of fraction. You should also guide the students to 

square decimals after changing them to fraction and express the result in decimal 

form. The possible answer to Exercise 2.1 is as follows 

 

Answer for exercise 2.1 

1. a. true            b.  False            c.   False       d. false              e.   true 

2. a.  36              b.  400              c.  
���

��
             d.

��

��
 

e. 0.0009         f.  20.25           g.  
���

��
 = 9 

                  3.    4 ,9 , 16 , 36 , 0.04 , 
�

�
 , 

�

���
 , 0.01 , 225 

                   4. a.  is a square number 

                        b.  not a square number 

                         c.  is a square number 

                  5.    196,  400,  324 

                         We conclude that the square of even number is even. 

                   6.  121 , 225 , 529 
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                      We conclude that the square of odd number is odd. 

                7.  i, 75      ii, 149      iii,  183      iv, 209        v,  281      vi, 435 

                      As you have seen the pattern, the difference of the square of two      

                     consecutive rational number is the sum of the numbers. 

 8.  �� �  � � � � � � � � � � �� � �� � �� 

Assessment  

Dear teacher you are strongly you are strongly advised to give tutorials to the students 

by dividing them into three groups such as slow learners, bright learners and fast 

learners. 

Finally ask your students orally to read and give meanings to squares of numbers. In 

addition to this for slow learners and fast learners, you can also give the following 

additional Exercise problems. 

For slow learner students 

1. Can you define a squaring a number? 

2. Find the product  

a)  �� � ��    b)  �� � �� � ��     c)  �� � �� � �� 

For fast learner students 

3. If � = �� � ��, then What is the value of �? 

 

4. What is the area of a square whose sides is: 

a) 6cm                  b)  8cm            c) 25cm                  d) 100cm 

Answer for exercise 2.2 

      1.   a.  false              b.  true                  c. false  

      2. a.   � �  ��� �  � 

                �� �  ��  �  �� 

           b.  � �  ���8 �  ��    

               �� �  ���  �  ��� 
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       c.    � �  �8�� �  ��    

              �� �  (��)�  �  8� 

         d.     � �  ���� �  �    

                 �� �  ��  �  � 

2.1.2.  Use of table values and scientific calculator to find                   

                       squares of rational numbers 

                        

Competencies 

At the end of this sub-topic, students should: 

· Calculate the square of a number 

In the previous lesson students had learnt about scientific notation, scientific notation 

is one ways to find square roots 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 so, to avoid this tedious and time consuming 

work you have to consult students how they can find the square root of a rational 

numbers from numerical a table value and student can use scientific calculators. 

You can start the lesson recalling  

1. Write the following numbers in scientific form. 

a. 26.4               b. 226           c. 0.226 

Then students remembered that how they can do the following activity 2.2 to find the 

square roots of rational numbers by using numerical table value. 

Answer for activity 2.2 

1. A number is said to be in scientific notation (or standard form ), if it is written 

as a product of the form � � ��� where � � � � �� and � is an integer. 

2. a.  ��� � ���                  c.  8��� � ��� 

b.  ��� � ����                 d.  ���� � ����                           e.  � � ���� 
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 3.   a.   2.280              b.  21.16                 c.  10.56 

           d. 27.98             e.  25.60                     f.  58.37 

This problem given in exercise 2.3 are calculated the square of rational numbers and 

the square roots of rational numbers. So encourage your students to do all of them 

Answer for exercise 2.3 

1. a. false                    b.  false              c.  false   

2.  if (����)� = 13.47 

a. (����)� = (���� � ��)� =(����)� � (��)�  = 13.47� 100 = 1347 

b. (���)� = (���� � ���)� = (����)� � (���)� = 13.47 � 10000 = 134700 

c. (�����)� = (���� �
�

��
)� = (����)� � (

�

��
)� = 13.47 �

�

���
 = 0.1347 

3. If  (8����)� = �, then 

a. (8����)� = (8���� � ��)� =(8����)� � (��)�  = � � 100 = ���� 

b. (��8���)� = (8���� �
�

��
)� = (8����)� � (

�

��
)� = � �

�

���
 = 

�

���
 

4. a. 8.95� 9, then (8���)� � �� = 81 

b.  80.01             c.  80.0125  

For slow learner students 

1. Find the product of the following  

a. (
�

�
)� 

b. 
�

�
�

�

�
 

c. ���� � ���� 

2.  Find the area of a square plot of land whose each side measures 
��

�
 meters.  

For fast learners  

1. Show that the differences between any two consecutive square numbers are 

an odd number. 

2. Show that the difference between the 7th square number and the 4th square 

number is a multiple of 3. 
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2.1.3 Square Roots of a rational number 

            

Competencies 

At the end of this sub-topic, students should: 

v Calculate the square root of perfect squares. 

Introduction  

In the previous sub-topics students are introduced to the concept of squaring and how 

to find the square of rational numbers. In this sub topics they will be introduce the 

reverse process of rational number which is square roots of rational numbers. The new 

concept is square roots of perfect square. Here you strongly begin the square roots of 

perfect squares, otherwise students confused to find the square roots of rational 

number which is not perfect. For instance √8 this is not possible in this grade level. 

You encourage the students to do the following activities. 

 

Answer for activity 2.3 

 

1. a.                                                 b.  

 

   16=2�2� 2� 2 =  �                                             32=2�2� 2� 2� 2= � 
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c.
                                                                         

 

= 2� 2� 2� 2� 2�   = � 

           

64 

 

 

Additionally, in exercise 2.4 you can encourage your students how they can find the 

square roots of rational numbers by using prime factorization method. 

Answer for exercise 2.4 

1. a. 0             b.  13           c.   24               d.  0.5               e.   0.04     

2. 12 length 

 

 

 

 

2
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b.                                        

 

 

 

 

 

 

324 =   2�2� 3� 3� 3� 3 = (2�3� 3)� (2�3� 3)= 18�18 

Therefore, √��� = 18  

c.   

 

 

 

 

1225 = 5�5� 7� 7 = (5�7)�(5�7) = 35�35  

Therefore, √ ��� = 35 

 

Assessment  

Always remember to consider the minimum learning competencies that are expected 

of students. As part of your assessment technique, it mainly indicates that your 

students. So ask them to read the required root or number from the square table. Give 

questions and ask students to find square root of non-negative numbers and compare 

their result by computing, by using table of square and by using scientific calculator. 

Depending on their level of understanding you may also give additional exercise of 

the following type: 

For slow learner students 

Answer the following question 

1. Can you define a square root? 

2

2

162

3 27

81

3 3

1225

5

5

245

7 7

49

324

3 9
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2. Find the square root of 324. 

3. Simplify the following square roots. 

a. √8 �  �           b. √ �� � ��            c. √�� � � 

For fast learner students  

4. Simplify each of the following. 

a. √8          b. √ �           c.   √�� �  ��         d.�
��

�
           e √�� 

5. Find the length of sides of a square whose area is  ����� . 

2.1.4. Use of table values and scientific calculator to find 

square roots of rational numbers 

                           

Competencies 

At the end of this sub-topic, students should: 

v Calculate the square root of perfect squares. 

    Introduction  

In previous, students discussed about the square root of perfect square. But, in this 

sub-topic the ways how we can find the square roots of decimal numbers is presented 

by use of table value and scientific calculator to find square roots of rational 

numbers. You will be motivate your students by explaining the importance of square 

table and make sure that they fully understand how to read and find the square roots 

of a numbers from the end of the text. 

Answer for activity 2.4 

1. a. 3.63         b.  9.90           c.  3.34        d.   7.54            e.  3.57 

Dear teacher, if the radicand is not found in the body of the table, you can 

approximate to the nearest square roots of a numbers. Motivate your students to do 

exercise 2.5.  
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Answer for exercise 2.5 

1. a. 1.62           b. 2.08          c.  3.96           d.  9.93               e.  9.75 

2. if (� ��)� = 21.44 

a. √�� �� = 4.63 

b. √���� = √�� �� � ��� = √�� �� � √��� = 4.63 �10 = 46.3 

c. √� ���� = ��� �� �
�

���
   = √�� �� � �

�

���
 = 4.63 �

�

��
 =0.463 

Assessment 

Dear teacher you have to motivate your students using square table to find the square 

roots of decimal numbers and initiate your students using calculator. 

Finally based on the performances of your students. 

- Asking oral questions. 

- Giving your own assignment 

- Giving quiz, Test and project work 

Then give additional exercise of the following type:  

For slow learner students 

1. Find the square root of each of the following numbers using numerical table 

value. 

a. 18.82              b. 3.112              c. 112.0 

For fast learner students 

Find the square root of each of the following numbers. 

a. 7.762              b. 77.62         c. 776.2            d. 7762         e. 0.7762 
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   2.2 Cubes and cube roots  

Allotted period: period -11 

2.2.1. Cube of rational number 

Competency: At the end of this sub-topic students should:  

v Calculate the cube of a number 

              Introduction  

In this sub-topics students should be calculate the cubes of a rational numbers and 

you can start the lesson by guide your students how to find the volume of cuboids 

and guide your students to realize that when a number is decomposed in to a product 

of three equal factors. 

You may start the lesson by giving the following question 

1. Find the cube of each of the following numbers 

a. 3           b. 
�

�
                c. �� 

2. Find numbers whose cube  

a. 8        b.                 64 

      Answer for activity 2.5 

1. a.  8          b.   -64            c.   - 
�

��
          d.     0.125             e.  0 

2.   8 ,  64   , 729 

Answer for Group work 2.2 

Please guide the students to discuss the pattern that shown in group work 2.2 on 

��������������������������������������������t you observe from the pattern? 

The sum of the next eight odd numbers started from the last pattern is 

 �� � �� � �� � �� � �� � �� � �� � �� �  8� 

The sum of the first ten consecutive odd numbers is 100. 
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 The sum of the first 21 consecutive odd numbers is 441. 

Dear teacher please given proper feedback for each students and correct it exercise 2.6 

Answer for exercise 2.6 

1. a.  false            b.  false                 c.  true 

d.  false            e.  true                  f.  true 

          2. a. 64                b.  0.125                  c.  - 
 

�
                d.  

��

��
 

          3.  a. -27              b.  125                     c.   0                  d.  27 

          4. a.  
��

��
 ,  �125 and 216 are perfect cubes 

           5.  1, 8, 27 and 64 are the consecutive perfect cube numbers whose sum      

                 is 100. 

            1, 8, 27, 64, 125 and 216 are the consecutive perfect cube numbers whose     

             sum is 441. 

Assessment  

��D����D�����D���������������������D������������������������-topics: 

v Give different exercise (reading tables of cubes) 

v Ask students orally to answer simple cubes of a numbers 

v Ask your students to find the cube of a number and compare their result using 

computing, using table of square and scientific calculator 

v Finally based on the performances of your students. 

- Asking oral questions. 

- Giving your own assignment 

- Giving quiz, Test and project work 

Then give additional exercise of the following type:  

For slow learner students 

1. Define perfect cube a number 

2. Which one of the following number both perfect cube and perfect square.  

a. 8            b. 64          c.  9          d. 40 
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For fast learner students 

3. Identify whether each of the following numbers are perfect cubes 

a. 216           b. 729               c. 625             d. 3375 

2.2.2. Cube Root of a rational number 

 

Competency: At the end of this sub-topic students should:  

v Calculate cube roots of a rational number 

Introduction 

In previous, students discussed about the cube of perfect square. But, in this sub-

topic the ways how we can find the cube roots of decimal numbers is presented by 

use of table value and scientific calculator to find cube roots of rational numbers. 

You will motivate your students by explaining the importance of square table and 

make sure that they fully understand how to read and find the cube roots of a 

numbers from numerical table. 

  Answer for activity 2.6 

1. students may be defining cube roots of a rational number in different ways, so 

you observe what students said that. 

 

2. a.  8                    b.  9                  c.    7              d.  4                       e. 11 

Motivate your students by telling them the table of cube to simplify the numbers. 

Additional you should also tell them the given numbers in the numerical table to 

approximate value easily. The possible answer for exercise 2.7 as follows 

Answer for exercise 2.7 

1. cube root of 4 

2. a. ��
�

�                  b.     (� ��)
�

� 

3. 8, 64, 216, 729   are perfect cubes. 
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4. a. 6                        b.  -7             c.   10                 d.  -12                    e. 0 

Assessment 

v Give exercise 2.7 as a class work and home work which are given in the text 

and to take remedial measures based on their feedback. 

v Assist your students to use internet and explain the relation between cubing 

and extracting cube root from the cube of a number. 

For low learner students 

1. Define cube Roots  

2. Evaluate each of the following 

a. √8
�

              b. √��
�

            c. √��
�

 

3. Find the sides of a cube whose volume is ������. 

For fast learner students 

4. Evaluate each of the following 

a. √���
�

            b. √����
�

             c. √��
�

      d. √��
�

 

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

            Period Allotted � 3periods              

Competency: At the end of this sub-topic students should:  

v Solve real-life problems 

  Introduction 

In this sub-unit will be solve real-life application on square, square roots, cubes and 

cube roots applying in carpentry, architecting, engineering, and etc. Guide your 

students how square and cubes related with real- life applications, motivate your 

students to lists some examples that related with their day to day activities. 

Answer for activity 2.7 

1. a. As = � � (� � � � � �  � � �  ) 



�������� �������������

��

          

     

       

        

     

                    

 

 

   

                  

             

             

              

 

     

           

           

     

          

 

 

 

 

 

   

   

= � � (� � � � � � � � � � �) = � � (�� � �� � ��) = � � (��8) = 216 

Therefore, the surface Area of a cube is 216cm3.

b. � � � � � � � = (� � � � �) = 216

therefore, the volume of a cube is 216cm3

c. here the surface area and volume of a cube is the same which is 216cm3.

2.  � � � � =(���)� = 25cm2.

Answer for exercise 2.8

Solution:

1. Let � be the number of rows and

� be the number of students in each row but the number of rows and number

of students in each row is equal.

1225 = ��

� � √���� � ��

2. (� � �)(� � �) � �� � ��

�� � �� � � � �� � ��

� � �

3. � � ��

� � √�� � 8

Assessment

Dear teacher you will list some applications that related with real-life of students to 

solve those problem by the easiest ways. Use cube root to solve for the dimensions of 

a three-dimensional object of a certain volume.

Dear teacher you may use group discussions, class work, homework, and quiz to 

make students to present it in the classroom.

Answer for Review Exercise 2

1. a. false       b. true c.  true d. false          e.   false      f.  true

2. a. � �0.09
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b. � �4 

c. � �
�

��
 

d. � �
���

��
 

  

  

  

   

 

  

  

  

  

  

  

  

  

  

             

  

   

   

  

  

 
�

��
 

                                      

3. 625, 729, 900 and 2025 are perfect squares

4. 625

5. a. 64          b. 64.64       c.  64.6416

6. a.  � 8

b.  �9

c.  �0.2

7. You can use prime factorization method, then

a. �� � ��

b. ��

c. �� � ��

8. a. 4.43

b. 3.25

c. 5.48

d. 8.04

9. a. 5520 b.  552000          c.   0.552

10. a. 3.42             b. 34.2               c. 0.342

11. 27 and 64 are perfect cubes.

12. a.  � 8

b.  � ��������

c.  � �8���

d.  �
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Power form

                                             

 

 

                                                                                    

 

 

                              

 

Power form

      

                                        

14. a. � �                b.  �8�              c. �� 

 

 

 

 

 

Power form

 13. a.
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15.  �� � �� � �� � �� � �� � �� �  ��� 

16. a.     �� � �� � ��� 

                    �� � �� � �(� � �) 

�� � (��� � ��� � ��� � ���)��� � �(��� � ���) 

                     �� � ����� � ����� = 96��� 

b. � � � � � � � = ��� � ��� � ��� =64��� 

c. Therefore, surface area of cube is greater than the volume of the cube. 

17. � � ��  

l = √� � √��� cm  � 10cm 
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                                 UNIT 3 

            LINEAR EQUATIONS AND INEQUALITIES 
 

Total Allotted Period: 21 Periods 
 

LEARNING OUTCOMES: At the end of this unit, learners will be able to: 

v Graph linear equations of the type � �  �� �  �. 

v Solve linear inequalities. 

v Solve applications of linear inequalities. 

INTRODUCTION: 

The main purpose of this unit is to extend the knowledge of the students about the 

Cartesian coordinate system and graphs of a linear equations. Furthermore, the 

students are required to be familiar with the x- axis and the y- axis which divide the 

coordinate plane into four quadrants namely I, II, III, and IV quadrant. The students 

should also be able to plot points on the coordinate plane representing given ordered 

pairs and conversely to read the coordinates of the given points on the coordinate 

plane and draw lines of the form  

 � �  �� �  �� � � �� � � � 

In addition to this, the unit is formed on solving linear inequalities by means of a 

systematic discussion of rules for transforming inequalities. It is presented in such a 

way that students will develop skills in solving real life word problems 

systematically and independently. 

Suggested Teaching Aids in Unit 3 

ü You can present different flow chart and graphs to demonstrate linear 

equations. 

ü You can also encourage students to prepare different representative graphs of 

linear equations by themselves. 

ü You can present chart showing the four quadrant of the coordinate plane. 
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Assessment 

Generally, it is not necessary to assess all students every day. What is important is to 

keep track of their learning so that students who are lagging behind are identified and 

given extra help. And students who are succeeding and moving along quickly are 

given more challenges to keep them being simulated and learning. 

3.1. Revision of Cartesian coordinate system 

Period Allotted: 1 periods 

Competency: At the end of this sub-topic, students should: 

v Describe the Cartesian coordinate system. 

Introduction:  

This sub-topic mainly deals with Cartesian coordinate system. The concept we 

discussed in the sub-unit enables students to plot points on the xy-coordinate plane 

and read coordinates of the given points on the coordinate plane. Students are 

expected to have background on Cartesian coordinate plane. So, it is advisable to 

encourage students by giving time to discuss Activity 3.1. The main purpose of 

Activity 3.1 is to let you know and identify students who read and prepare 

themselves ahead. For this activity, especially question number one, you may use 

asking- D��������������������������������������D������� ���� �������� D������� ����

appreciate their bravery. The possible answers for activity 3.1 

Answer for Activity 3.1 

1.a. Cartesian coordinate plane is a system in which the location of a point is given     

        by coordinates that represent its distance from perpendicular lines. 

  b.  Ordered pair is a pair of numbers that can be written in the form of (a, b). 

 c. A quadrant is the region enclosed by the intersection of the x-axis and the y- axis. 

On the Cartesian plane when the two axes,  x-axis and y-axis, intersect   

with each  other at 90o, there are four regions formed around it. 

And their regions are called quadrants.      
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                                                    Figure 3.1 

 3. a) quadrant IV b) quadrant II          c) quadrant III 

 4 a) quadrant IV             b) quadrant III c) quadrant II         d) quadrant I  

 5.a.  If, x �  ��, then y �  �(��) � � �  �� 

         If, x �  �, then y �  �(�) � � �  �� 

         If, x �  �, then y �  �(�) –  � �  � 

b. The ordered pairs are (-1, -4), (0, -1) and (1,2).  

                             

 

 

 

 

 

                        

                                         

                                         

                                         Figure 3.2 
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 Answer for exercise 3.1 

1. a. quadrant IV                b. quadrant II 

     c. quadrant III and IV               d. quadrant III 

     e. quadrant I                                                           f. quadrant I and IV 

2.  a. (-5,2)                  b. (-10,0) 

You can give additional exercise of your own other than the ones given in the student 

text book. 

3.2. Graphs of linear Equations 

Period allotted: 8 periods  

Competency: At the end of this sub-topic, students should: 

Draw the graph of linear equations like � �  �� � � in a Cartesian coordinate    

plane. 

Introduction: 

The students are already familiar with graphs of horizontal and vertical lines, and 

lines that pass through the origin. Start the lesson by drawing table of values for x 

and y in which y � is constant and following this let students plot these points and 

realize that the points lie on a horizontal line. You may take example like: 

� -3 -2 -1 0 1 2 3 

� 4 4 4 4 4 4 4 
                           

                                       

 

 

 

 

 

 

 

Figure 3.3    
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Assist students to come to the conclusion that � �  � where � �  � is an equation of 

a horizontal line ( or a line parallel to the x-axis). Do the same thing as suggested 

above, for vertical line, and assist students to come to the conclusion that � �  � 

where � �  � is an equation of a vertical line ( or a line parallel to the y-axis). After 

giving a brief summary of graphs of vertical and horizontal lines, give activity 3.2 as 

a group work. 

Answer to activity 3.2 

1.                               

 

 

 

 

 

 

 

 

                                     Figure 3.4 

 

2. a. True     b. True 

c. False    d. False 

    3.     a. y = 0                b. x = 0 

 

4. 

� -3 0 2 

�� � � -17 -2 8 

 

5.  �� � �� �  ��

 �� �  ��� �  ��

 � �  �
�

�
� �

�

�
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6. a)   on the left side of the y-axis 

   b)    y- axis 

   c)    on the right side of the y-axis 

7.      y �coordinate constant, x � coordinate varies 

Answers to activity 3.3 

1a)  An equation that can be written in the form �� �  � �  �� � � �,is called a  

        linear equation in one variable. 

b)   An equation of the form �� �  �� � �� � � �� � � � is a linear equation in  

      two variables. 

2)   �� � � �  � � � is a linear equation in one variable. 

3i) a.  one solution   b. no solution  c. infinite solutions 

  ii)   a linear equation in one variable has exactly one solution, � � �
�

�
 

4) b and d 

5a)   only (0, 0) and (2, 8) satisfy the equation. 

  b)    (0, 0) and (2, 8) are on the line. 

  c)   Every point on the line are solutions of the equation. 

6)     A line � � ��� � � �( � �  ���� � � ��) and � � �� � � � are lines that  

         passes through the origin. 

 

Answers to Exercise 3.2 

1a)  

 

 

 

 

� -1 0 1 2 

� �  ��� 5 0 -5 -10 

(�� �) (-1, 5) (0, 0) (1, -5) (2, -10) 
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2)       

 

 

 

 

 

                                

           

                                           Figure 3.5 

3)   ( �� �) is on the line  ��� � �� � � means the point satisfies the equation.  

       Therefore, �� � –  �(�)  �  � 

                 ��� �  � 

                  � �
�

�
 

4a)     � �  ��   b) � �  �          c) yes 

 

Answers to Exercise 3.3 

                                               

  

 

 

                                                        

 

 

 

 

                                               Figure 3.6 
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3.3. Solving Linear inequalities 

Period Allotted: 8 periods  

Competency: At the end of this sub-topic, students should: 

v Solve linear inequalities.�

Introduction: 

This sub-unit mainly deals with solution of linear inequalities. The concept discussed 

in this sub- unit enables students to find solution of linear inequalities involving 

brackets, fractions and solve problems using linear inequalities. 

You can start this lesson by reviewing solutions of equations given in activity 3.4 

question number1. This activity is mainly to remind the students how to solve linear 

equations in one variable. With active participation of students, you need to assist 

them to find the solution of a given linear equations. After you make sure that 

students have grasped the techniques of solving linear equations, extend it for solving 

linear inequalities by guiding students to solve linear inequalities given in activity 3.4 

question number 3. 

Answers to Activity 3.4 

1a)   x = 18  b) x = 4  c) x =5 

  d)   (�� � �)–  �(�� �  �)  �  �(�� � �) 

         �� � � � 8� � � � ��� � �� 

       ��� � � � ��� � �� 

         � � ��� 

         � �  
�

�
 

2) a and b. 

 3a) ��� �  �� 

         � �  
��

��
� ��� 

       In W: � �  �� �� � 

       In � � � �  � � ��� ��� ��� �� �� � 

       In � � � � ��� 
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b)    In W: no solution 

        In �: � �  ��-5, -4, -3 

         In � � � � ���� 

c)      In W: � �  ������������� 

         In �: � � 8, 9, 10, �� 

         In � � � � 8 

 

d)    In W: � � 0, 1, 2, 3, 4 

       In �: � � ���-2, -1, 0, 1, 2, 3, 4 

       In � � � � � 

Answers to Exercise 3.4 

1a) �    b) �   c) < 

2a) equivalent   b) not equivalent   

   c) equivalent  d) equivalent 

Answers to exercise 3.5 

1a)   2y �3 < 
�

�
 (� � �) 

        2y �3 + 3 < 
�

�
 �  

�

�
 + 3 

        2y  <   
��

�
 � 

�

�
  

    2y  +   
�

�
 <   

��

�
 � 

�

�
 +  

�

�
 

    
�

�
� �   

��

�
 

    
�

�
  x  

�

�
� �   

��

�
 x 

�

�
   

   � �   
��

�
 

In a similar way you must show the steps for the students of the remaining questions. 

     b) � �  �
��

�
   c) � �  �

�

�
 

2a)       no values of x satisfy the inequality. 

b) all rational numbers satisfy the inequality. 
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3.4. Applications of Linear Equations and Inequalities 

Period Allotted: 4 periods 

Competencies: At the end of this sub-topic, students should: 

v Apply linear equations and inequalities in real life situation. 

v Solve linear equations and inequalities real- life problems. 

Introduction: 

The modern way of teaching mathematics is to relate or apply it to the real world 

situation. When you do this it helps you to motivate your students so that they 

appreciate and like the subject. So, you can present simple and more interesting 

problems from day- to �day activities that the students are familiar. Your examples 

and problems should be solved by using directly what you teach in the class. Here 

are possible answers to exercise 3.6 and 3.7 which are the applications of linear 

equations and linear inequalities in real life situation. 

Answers to exercise 3.6 

1a)  �� � � �  �  b) 
�

�
� � � �    c) �� �  � �  �� –  � 

2)    � � �
��

��  

      ��� � ��� 

     � �  
���

��
 

3)      B + G = 42 and G = 1.1 B 

         So, B + 1.1B = 42 

2.1 B = 42 

             B = 
��

���
� �� and  G = 42 � B = 42 � 20 = 22 

     Therefore, there are 20 boys and 22 girls are there in the class. 

4)   let x be the age of the mother and y be the age of her daughter. 

     Then, x + y = 68 and x = y + 22 

               y + 22 + y = 68 

              2y = 46 
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              y = 23 and   x = y + 22 = 45 

Therefore, the mother is 45 years old. 

Answers to exercise 3.7 

1 a)   �� � � � ��          b) 
�

�
� ��   

   c)   � � �m                      d) � � (� � �)  � �� 

2. Let x be the number. Then, 

     �� � �� �  ���

    �� �  ���

     � �  � 

Therefore, the possible values of x are 1, 2, and 3. 

3. Let x be the total km covered by the trip. Then, 

    �� �  ��� � ���� 

    ��� � ���� 

    � � ��� km 

Therefore, � � 130 km 

Assessment  

After completing this topic, you can use any of the following techniques for 

assessing students learning class activities, group discussion, assignments and quiz or 

test. 

��D����D���������D���D����������������������D������������������������������ 

ü Give different exercise problems to describe Cartesian coordinate system 

ü Give different exercises to solve linear equations  

ü Give different exercise problems to draw graphs of linear equations 

ü Give different exercise problems to solve linear inequalities 

ü Give different exercise problems to solve real life problem in application of 

linear equations and inequalities. 
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For slow learners 

1) Draw the graphs of the following linear equations on the same coordinate 

plane. 

a) � �
�

�
� � �  

b) � �  
�

�
� �

�

�
� � � 

2) Take the following numbers: -2, -1, 0, 2, and 3 and determine which numbers 

satisfy the inequality. 

a) � � �� �
�

�
  

b) 
�

�
 �

�

�
 

c) �� � � � � 

For fast learners 

1) Draw the graph of the following linear equations on the same coordinate 

system 

a)  � �
�

�
� �

�

��
� � 8 

b) �� �
��

�
� � �� � � 

2) Solve the inequality and sketch the solution set  

            

� � �� � � � ��. 

Solution:  

The solution set consists of all values of � that satisfy both the inequalities 

         � � �� � � and �� � � � ��. 

      � � �� � � � �� 

      4 + 2 � �� � � � � � 13 + 2 

      6� �� < 15 

      
�

�
 �

��

�
�

��

�
 

      2� � �  � 

 0
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3) Take the following numbers: ��� ��� ��
�

�
 � �� � and determine which numbers 

satisfy the following inequalities 

a) � � �� � � � � 

b) �� � � � � � � 

c) �
�

�
 �  

����

�
 �

�

�
 

d) 
�

�
� � � �  

�

�
� � � 

 

4) The instructions on a bottle of medicine indicate that the bottle should be 

stored at a temperature between 50c and 300c. what range of temperature this 

correspond to on the Fahrenheit scale? 

Solution: 

The relationship between degrees Celsius (C) and degrees Fahrenheit (F)  is 

given by the equation:  C = 
�

�
( F�32) 

Since 5 < C < 30 

          5 < 
�

�
( F�32) < 30 

          
�

�
� � � ( F�32)  <  

�

�
� �� 

          9 < F�32 < 54 

         9 +32 < F < 54 + 32 

        41 < F < 86 

Therefore, the medicine should be stored at a temperature between 410F and 

860F. 

Answers to Review Exercise 

1a) False  b) True c) False d) True e) True 
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2)  

                                            

 

 

 

 

 

 

 

 

                                        Figure 3.7 

              (0,6) does not lie in any quadrant. 

3)         a)  D(0,4) x-coordinate = 0, y-coordinate = 4 

                 E(3,-1) x-coordinate = 3, y-coordinate = -1 

                 F(2,0)  x-coordinate = 2, y-coordinate = 0 

            b)   point A  

            c)   y coordinate          d) point C III quadrant and point E IV quadrant                        

4) a) �    b) >   c) > 

 

5) a) (0, 0) � not on the line 

   b) (1, 0) � on the line 

   c) (-1, -1) � on the line 

   d) (2, 1) � not on the line 
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6)  

 

 

 

 

 

 

 

 

 

 

                                      Figure 3.8 

                                                                                                    

7)  Given the equation �� � �� � �, substitute the values of � and � to get two      

         equations in terms of � and � 

          where � = 3,and � = 1,  �� � � � � and  

           where � = 0,and � = 2,  ��� � � from this we get �= ��. 

 Now substitute the values of �= �� in the equation 

                  �� � � � � 

                   �� � � � � 

                     � �
���

�
 

                      � � � 

Therefore, the values of � and �, are  � =  1,  � = -3 

8)  

� -1 0 1 

� �  � �  � 0 1 2 

� �  � � � 2 1 0 
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b)     � 

c)    (0, 1) is an intersection point 

9) a) �� � �� � �� � 8 

         �� � �� � 8 � �� -----------collect like terms  

          ��� � �� 

            
���

��
�

��

��
    ----------------divide both sides by �� 

             � � �       

   b)    � � �� � � � �                                           Figure 3.9 

          ��� � � � � � �                                       

           ��� � � 

               � �  ��  

           

                                                                                 

                                                                                Figure 3.10 

    c)  � � �� � �
�

�
(� � 8�) 

         � � �� � �� � �� 

         ��� � �� � �� � � 

             � �  �� 

                        

 

                                                                                Figure 3.11                                           

10) a)     
�

�
�

�

��
� �

�

�
 

              �� � �� � � 

              �� � �� � �� 

                � � �  

     

 

0
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��

  b)     � �
�

�
� �� � � �� �

�

�
�� � � 

                    � � �� � � �
�

�
� � � 

                     ��� �
�

�
� � � � � � � 

                      �
�

�
� � � 

                          � � ��    

c)     � � �� 

d)     � �
�

�
  e)  no solution                 f)  All rational numbers 

 

11. a) 1, 2, 3 

     b)   No whole numbers satisfy the inequality. 

     c)   All rational numbers satisfy the inequality. 

12)  a)   � –  � �  �(� �  �) 

       b)    
�

�
� � �� 

       c)    � � 8� 

13)       � � �����       � � ���� 

14)       5 years 

15)      x = 13 

16)     G = 0, 1   and S = 3, 4 
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