


�

�

�

�

      

����

����������	�
��������������	�
��������������	�
��������������	�
��������

��������������������������������������������������������

������
���������	

����������
�����
���
�����

����

������

�������
���
��������
��
��������

�����������������
���������������
������	

���

�� ������	
��������	
����	��	������	����������
��������	��������

������������������������

�� �����������	
�����������������������������

�� �������������
���������������
�����������	
��������

 � !����	���	�����	
�������������������������

"� #������������$�����������������������������������

%� &�����	���������	���	��������	���������������

'� (����������	�����������	
����	�����	�����

)� *����	
�����������$�����
��������������	�����������
���������

+� ,������	
��������	
������
������������	�	�����	
�����������

�-� .
�������������������$���	
��$���	�	����������	�����	��������/����

�������$���������	���	�����*��������
	���������	
����������������

����	����	
���������0
������������	
���������������������	�����

 

�



    

MATHEMATICS 
STUDENT TEXTBOOK 

GRADEGRADEGRADEGRADE 

 

Authors, Editors and Reviewers: 

C.K. Bansal (B.Sc., M.A.) 

Rachel Mary Z. (B.Sc.) 

Mesaye Demessie (M.Sc.) 

Gizachew Atnaf (M.Sc.) 

Tesfa Biset (M.Sc.) 

Evaluators: 

Tesfaye Ayele 

Dagnachew Yalew 

Tekeste Woldetensai 

 

 

 

FEDERAL DEMOCRATIC REPUBLIC OF ETHIOPIA 

MINISTRY OF EDUCATION 

 

10 



Published E.C. 2002 by the Federal Democratic Republic of Ethiopia, 
Ministry of Education, under the General Education Quality 
Improvement Project (GEQIP) supported by IDA Credit No. 4535-ET, 
the Fast Track Initiative Catalytic Fund and the Governments of Finland, 
Italy, Netherlands and the United Kingdom. 

© 2010 by the Federal Democratic Republic of Ethiopia, Ministry of Education. 

All rights reserved. No part of this book may be reproduced, stored in a retrieval 

system or transmitted in any form or by any means including electronic, 

mechanical, magnetic or other, without prior written permission of the Ministry 

of Education or licensing in accordance with the Federal Democratic Republic of 

Ethiopia, Federal Negarit Gazeta, Proclamation No. 410/2004 – Copyright and 

Neighbouring Rights Protection. 

The Ministry of Education wishes to thank the many individuals, groups and 

other bodies involved – directly and indirectly – in publishing this textbook and 

the accompanying teacher guide. 

Copyrighted materials used by permission of their owners. If you are the owner 

of copyrighted material not cited or improperly cited, please contact with the 

Ministry of Education, Head Office, Arat Kilo, (PO Box 1367), Addis Ababa, 

Ethiopia. 

PHOTO CREDIT: p.1-AA City Government Design and Construction Bureau. 

p.225 and 271-Encarta Encyclopedia, 2009 edition. 

p.64-http://www.grupoescolar.com 

p.172-http://www.ph.surrey.ac.uk 

Developed and Printed by 
 

STAR EDUCATIONAL BOOKS DISTRIBUTORS Pvt. Ltd. 

24/4800, Bharat Ram Road, Daryaganj, 

New Delhi – 110002, INDIA 

and 

ASTER NEGA PUBLISHING ENTERPRISE 

P.O. Box 21073 

ADDIS ABABA, ETHIOPIA 

under GEQIP Contract No. ET-MoE/GEQIP/IDA/ICB/G01/09. 

ISBN 978-99944-2-044-5 



Contents  

Unit 11       Polynomial Functions  ............................. 1 

1.1 Introduction to polynomial functions ....................... 2 

1.2 Theorems on polynomials ........................................ 19 

1.3 Zeros of a polynomial function ................................ 27 

1.4 Graphs of polynomial functions .............................. 36 

Key Terms ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Summary ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Review Exercises on Unit 1 .. . . . . . . . . . . . . . . . . . . . . . . . . .  51  

Unit 22   Exponential and Logarithmic Functions . 53 

2.1  Exponents and logarithms ....................................... 54 

2.2  The exponential functions and their graphs ........... 75 

2.3  The logarithmic functions and their graphs ............ 84 

2.4   Equations involving exponents and 

logarithms ................................................................ 92 

2.5  Applications of exponential and logarithmic 

functions .................................................................... 98 

Key Terms ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  104  

Summary ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  104  

Review Exercises on Unit 2 .. . . . . . . . . . . . . . . . . . . . . . . . .  106  

Unit 33        Solving Inequalities .............................. 111 

3.1  Inequalities involving absolute value .................... 112 

3.2  Systems of liner inequalities in two variables ........ 119 

3.3  Quadratic inequalities............................................. 127 

Key Terms ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140  

Summary ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140  

Review Exercises on Unit 3 .. . . . . . . . . . . . . . . . . . . . . . . . .  141  

Unit 44      Coordinate Geometry ........................... 143 

4.1  Distance between two points ................................. 144 

4.2  Division of a line segment ....................................... 148 

4.3  Equation of a line ..................................................... 153 

4.4  Parallel and perpendicular lines ............................ 165 

 

1 2 3 4 5-1-2-3-4

x

1

2

3

4

5

-1

-2

-3

-4

y

y = lnx 

y = e
x
 

y = x 

x
y e=  

y x=  

lny x=

x 

y 
4 

3 

2 

1 

3        -2        -1       

-1 

-2 

    1         2        3          4          



Key Terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169  

Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169  

Review Exercises on Unit  4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170  

Unit 55  Trigonometric Functions  ...................... 171 

5.1  Basic trigonometric functions ................................. 172 

5.2  The reciprocal functions of the basic 

trigonometric functions .......................................... 201 

5.3  Simple trigonometric identities ............................... 207 

5.4  Real life application problems ............................... 213 

Key Terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219  

Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219  

Review Exercises on Unit  5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  222  

Unit 66 Plane Geometry  ................................... 225 

6.1  Theorems on triangles ............................................. 226 

6.2  Special quadrilaterals ............................................. 239 

6.3  More on circles ........................................................ 246 

6.4  Regular polygons .................................................... 261 

Key Terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265  

Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266  

Review Exercises on Unit  6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  267  

Unit 77      Measurement ....................................... 269 

7.1  Revision on surface areas and volumes of prisms 

and cylinders ........................................................... 270 

7.2  Pyramids, cones and spheres ................................ 277 

7.3  Frustums of pyramids and cones ........................... 284 

7.4  Surface areas and volumes of composed solids .. 294 

Key Terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298  

Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298  

Review Exercises on Unit  7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299 

Table of Trigonometric Functions ..................................... 301 

Table of Common Logarithms ......................................... 302 

 

   

 
-2π      π  -            0            π      π   2π 

y 

1 

0.5 

0 

-1 

- 0.5 

   Sin(x) 

   cos(x) 

x 

   
   

 

f(x) = 

f(x) = 
f(x)= sin x 

 f(x) = cos x 

 




