
Authors: Jim Newall
	 Susan Gardner
	 Graham Bone

Advisers: Tilahun Tesfaye Deressu (PhD)
	 Endeshaw Bekele Buli

Evaluators: Yosef Mihiret
	 Gebremeskel Gebreegziabher
	 Yusuf Mohamed

Physics
Student Textbook
Grade 11

Federal Democratic Republic of Ethiopia
Ministry of Education

A01_PHYS_SB_ETHG11_0209_PRE.indd   1 8/10/10   10:50:56 am



Acknowledgments

The development, printing and distribution of this student textbook has been funded through the General Education Quality Improvement 
Project (GEQIP), which aims to improve the quality of education for Grades 1–12 students in government schools throughout Ethiopia. 

The Federal Democratic Republic of Ethiopia received funding for GEQIP through credit/financing from the International Development 
Associations (IDA), the Fast Track Initiative Catalytic Fund (FTI CF) and other development partners – Finland, Italian Development 
Cooperation, the Netherlands and UK aid from the Department for International Development (DFID).
The Ministry of Education wishes to thank the many individuals, groups and other bodies involved – directly and indirectly – in publishing 
the textbook and accompanying teacher guide. 

The publisher would like to thank the following for their kind permission to reproduce their photographs:

(Key: b-bottom; c-centre; l-left; r-right; t-top)

Alamy Images: Andrew Paterson 156, Andrew Southon 135, Anthony Collins 93, GB 50, Hemis 180t, imagebroker 80, Jack Sullivan 121, 
Jeff Morgan Sport 139, Karin Smeds / Gorilla Photo Agency Ltd 3b, NASA 2t, Peter Arnold 130l, Pixoi Ltd 105, Sharkawi Che Din 177b, 
Simon Hadley 4, Speedpix 57, Superstock 154; apexnewspix.com: 3t; Authentic models: 149cl; Corbis: Kim Ludbrook 52,  
Mark Weiss 79, Pierre Vauthey / SYGMA 82, Steve Chenn 88; Getty Images: AFP 177t; NASA: 60, 136; Pitsco Inc: 106bl;  
Science Photo Library Ltd: Chris Sattlberger 176, Hermann Eisenbeiss 171, Volker Steger 2b

Cover images: Front: Alamy Images: Andrew Southon l; Corbis: Kim Ludbrook tr; NASA: br

All other images © Pearson Education

Every effort has been made to trace the copyright holders and we apologise in advance for any unintentional omissions. We would be 
pleased to insert the appropriate acknowledgement in any subsequent edition of this publication.

© Federal Democratic Republic of Ethiopia, Ministry of Education 
First edition, 2002 (E.C.)
ISBN: 978-99944-2-020-9

Developed, Printed and distributed for the Federal Democratic Republic of Ethiopia, Ministry of Education by:
Pearson Education Limited
Edinburgh Gate
Harlow
Essex CM20 2JE
England

In collaboration with 
Shama Books
P.O. Box 15
Addis Ababa
Ethiopia

All rights reserved; no part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any 
means, electronic, mechanical, photocopying, recording, or otherwise without the prior written permission of the copyright owner or a 
licence permitting restricted copying in Ethiopia by the Federal Democratic Republic of Ethiopia, Federal Negarit Gazeta, Proclamation 
No. 410/2004 Copyright and Neighboring Rights Protection Proclamation, 10th year, No. 55, Addis Ababa, 19 July 2004.

Disclaimer
Every effort has been made to trace the copyright owners of material used in this document. We apologise in advance for any 
unintentional omissions. We would be pleased to insert the appropriate acknowledgement  
in any future edition 

Printed in Malaysia (CTP-VVP)

A01_PHYS_SB_ETHG11_0209_PRE.indd   2 2/4/11   3:33:44 PM



iii

Contents

Unit 1	Measurement and practical work	 1
1.1	 Science of measurement	 2

1.2	 Errors in measurement	 9

1.3	 Precision, accuracy and significance	 12

1.4	 Report writing	 17

Unit 2	Vector quantities	 22
2.1	 Types of vector	 22

2.2	 Resolution of vectors	 26

2.3	 Vector addition and subtraction	 28

2.4	 Multiplication of vectors	 33

Unit 3	Kinematics	 38
3.1	 Motion in a straight line	 39

3.2	 Motion in a plane	 51

Unit 4	Dynamics	 66
4.1	 The force concept	 67

4.2	 Basic laws of dynamics	 69

4.3	 Law of conservation of linear momentum and its 
applications	 75

4.4	 Elastic and inelastic collisions in one and two 
dimensions	 82

4.5	 Centre of mass	 85

4.6	 Momentum conservation in a variable mass system	90

4.7	 Dynamics of uniform circular motion	 92

Unit 5	Work, energy and power	 98
5.1	 Work as a scalar product	 99

5.2	 Work done by a constant and variable force	 101

5.3	 Kinetic energy and the work-energy theorem	 103

5.4	 Potential energy	 107

Grade 11

A01_PHYS_SB_ETHG11_0209_PRE.indd   3 7/10/10   9:19:03 am



iv Grade 11

5.5	 Conservation of energy	 111

5.6	 Conservative and dissipative forces	 114

5.7	 Power	 116

	
Unit 6	Rotational motion	 118
6.1	 Rotation about a fixed axis	 119

6.2	 Torque and angular acceleration	 120

6.3	 Rotational kinetic energy and rotational inertia	 124

6.4	 Rotational dynamics of a rigid body	 129

6.5	 Parallel axis theorem	 133

6.6	 Angular momentum and angular impulse	 135

6.7	 Conservation of angular momentum	 138

6.8	 Centre of mass of a rigid body  
(circular ring, disc, rod and sphere)	 140

Unit 7	Equilibrium	 143
7.1	 Equilibrium of a particle	 144

7.2	 Moment or torque of a force	 146

7.3	 Conditions of equilibrium	 150

7.4	 Couples	 155

Unit 8	Properties of bulk matter	 158
8.1	 Elastic behaviour	 159

8.2	 Fluid statics	 166

8.3	 Fluid dynamics	 175

8.4	 Heat, temerature and thermal expansion	 184

Index		  200

A01_PHYS_SB_ETHG11_0209_PRE.indd   4 7/10/10   9:19:03 am



Physics
Student Textbook
Grade 11

Federal Democratic Republic of Ethiopia
Ministry of Education Price: ETB 36.00

ISBN 978-99944-2-020-9

Physics
Student Textbook
Grade 11

Federal Democratic Republic of Ethiopia
Ministry of Education

Physics 
Student Textbook  

Grade 11 
 

FDRE
MoE

CVR_PHYS_SB_ETH_0209_CVR.indd   1 4/11/10   2:51:27 pm


	A01_PHYS_SB_ETHG11_0209_PRE.pdf

