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1.1. Definition of Physics
Let’s Exercise for 1.1.1
1. a) False, knowledge of physics overlaps with 

biology, therefore they are related.

b) False, politics has no direct relation with 
physics.

c) False, chemist is a person who study 
chemistry not physics.

d) True e) True

2. 
Physical-chemistry Physics with Chemistry.

Biophysics Physics with Biology.

Astrophysics Physics with Astronomy.

Geophysics Physics with Geology.
3. 

Branches of 
Physics Area of Study (Purpose)

Mechanics Motion

Sound Production, transmission and properties 
of sound.

Optics Production, transmission and other 
properties.

Electricity and 
Magnetism

Charged bodies and relationship 
between electrical and magnetic 
properties of bodies.

Heat Temperature, heat transfer and 
exchange in molecular level.

Nuclear Physics Interaction in the atomic nuclear.

Astrophysics Celestial bodies like planets, stars etc.

Let’s Go Further for 1.1
1. Michael Faraday
2. –  to understand the working principles of our 

daily utensils and tools.
– to be familiar with the modern world.
–  to discover some unknown parts of nature.
–  to understand some natural phenomena.

3. The main goal of learning physics is to gain 
better understanding of the world around us 
and things in it.

1.2. Standardization and Measurement
Let’s Exercise for 1.2
1. Measurement is the comparison of an unknown 

quantity with a known, fixed unit quantity.
2. a) Fundamental physical quantity

b) Derived physical quantity 
3. Standard units.
4. Fundamental quantities are those quantities 

which can be measured directly whereas derived 
physical quantities are those quantities that can be 
measured indirectly.

5. Direction
6. Area, Volume, Density, etc.

answers

7. 
Scalar Quantities Vector Quantities

Time Displacement

Mass Velocity

Volume Force
8. 

№
Fundamental 

Quantities Basic SI Units
i Length meter (m)

ii Time second (s)

iii Mass kilogram (kg)

iv Temperature kelvin (K)

v Electric current ampere (A)

vi Amount of substance mole (mol)

vii Luminous intensity candela (cd)

Let’s Go Further for 1.2
a) kg/m3 b) Derived unit.

1.3. Measuring Physical Quantity (I) – 
Length

Let’s Exercise for 1.3
1. –  SI unit: meter (m), 

– Non-SI unit : centimeter (cm), millimeter (mm),  
              kilometer (km), decimeter (dm), mile (M)

2. Meter tape, ruler, meter stick, etc.

3. a) 2000 m

b) 200,000 cm

c) 2,000,000 mm

4. a) 500 cm

b) 5 m

c) 0.005 km

Let’s Go Further 1.3
1. 22 m

2. 35.305 km

3. 2000 m

4. 18 m

5. 1000.01 m

6. 0.002 m

7. 1.001 km

1.4. Measuring Physical Quantity (II) – 
Mass

Let’s Exercise for 1.4

1. a) 25 kg = 25,000 g 
b) 5 quintal = 500 kg c) 4.5 t = 4,500,000 g

2. Mass is amount of matter in a body. It can 
be measured by beam balance, triple beam 
balance … etc  and has SI unit. Therefore, the 
answer is C.

3. Kilogram

4. Non-SI units of mass:  Tonne, quintal, gram and 
milligram, etc.

5. –  Beam balance –  Triple beam balance

Let’s Go Further for 1.4
Sphere a = 40 kg, Sphere b = 0.5 quintal = 50 kg

Sphere c = 0.004 t = 4 kg
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Therefore, 

Sphere a = 40 kg, Sphere b = 50 kg, Sphere c = 4 kg 
mb > ma > mc 

∴ Sphere c has the least mass.

1.5. Measuring Physical Quantity (III) – 
Time

Let’s Exercise for 1.5
1. a) When the sun sets

b) When the sun rises

c) At noon

2. 1 week = 7 d = 7 (24 h) = 168 h

3. 1 day = 24 h = 24 (60 min) = 24 × 60 × 60 s = 86,400 s

4. 172,800 s = 2,880 min = 48 h = 2 d

The more convenient unit is day, because it has 
only one digit. 

Let’s Go Further 1.5
1. a) During the day. b) At night.

2. 3 hours.

1.6. Unit Summary
1. B

2. C

3. B

4. A

5. C

6. Biophysics, Astrophysics, Geophysics

7. – It helps us to understand the working 
principles of many.

– To discover some of the unknown part of 
nature.

– To understand some of the natural 
phenomenon in other subject like Biology, 
Geology, Astronomy etc.

–  To understand why it is difficult to walk on 
smooth plane and others.

8. Derived physical quantities are derived from 
fundamental physical quantity.

9. Because to know the exact quantities of the 
measured physical quantities, standard units 
are used.

2.1. Definition of Motion
Let’s Exercise for 2.1
1. i) C

ii) E

iii) B & D

iv) A

2. At rest 3. vibratory motion

4. rotatory

Let’s Go Further for 2.1
1. A ball kicked off vertically performs rectilinear 

motion. A ball kicked off at an angle into the air 
carries out a curvilinear motion.

2. 
–2 –1 0

xf xi   

3. a) PR  = 1.5 m - 2.3 m = –0.8 m = 0.8 m to the left.

b) s = | xf - xi | = | 1.5 m – 2.3 m | = 0.8 m

2.2. Motion Along a Straight Line
Let’s Exercise for 2.2
1. a) V b) S c) V d) S

2. 25 m/s, 25 m/s

3. Constant speed means the speed is constant or 
not changing with time.

4. No

5. Constant speed

6. 40/3 km/hr = 13.33 km/hr

Let’s Go Further 2.2
1. a) Car C is moving faster; its speed is 4.5 m/s.

b) Car B is moving slower, its speed is 3.5 m/s.

2. a) 240 km b) 300 km

2.3. Qualitative Exploration of Constant 
Velocity

Let’s Exercise for 2.3
1. E

2. velocity

3. 50 m/s to 
the north

4. 120 m

5. 20 s

Let’s Go Further for 2.3
To calculate the slope of each graph, consider any 
two points on the graph say P and Q. 

Slope (car) = 20 m/s which is equal to the speed of 
the car.

Similarly, consider R and S.

Slope (bus) = 10 m/s is equal to the speed of the 
bus.

t (s)

S (m)

1 2 3 4 5 6

10

20

30

40

50

60

70

80

0

"

Q

R

S

P

C
ar

Bus

2.4. Qualitative Exploration of Accelerated 
Motion

Let’s Exercise for 2.4

1. Given:    Required:

, ,v v t0 20 m/s 10 si f= = =      a = ?
/

a t
v v s

10 s
20 m 0

2 m/s
f i 2=
-

=
-

=v

2. Given:    Required:
, ,v g t

v v gt s

0 10 m/s 4 s

0 10 m/s 4

40 m/s

i

f i

2

2 #

= = =

= + = +

=

    vf = ?
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3. a) Given:    Required: 

, ,v v

t

a t
v v

m/s

s s

s
m/s

5 m/s

0 15

3 0 3

3
15 0

i f

f i

2

= =

= - =

=
-

=
-

=

v
    

a = ?

b) Given:    Required: 
, ,

.

v v

t

a t
v v

15 m/s 20 m/s

5 s 3 s 2 s

2 s
20 m/s 15 m/s

2 5 m/s

i f

f i

2

= =

= - =

=
-

=
-

=

v

   

a = ?

c) The object accelerates less in the last two 
seconds than the first three seconds.

Let’s Go Further for 2.4
1. a) Given:    Required:

, ,v v t

a t
v v

2 m/s 10 m/s 8 s

8 s
10 m/s 2 m/s

1 m/s

i f

f i

2

= = =

=
-

=
-

=

v
    

a = ?

b) 

t (s)

V (m/s)

2 4 6 8

2

4

6

8

0

    

2. Given:    Required:
, ,v v t

a t
v v

20 m/s 0 5 s

5 s
0 20 m/s

4 m/s–

i f

f i

2

= = =

=
-

=
-

=

v
     

a = ?

The acceleration is –4 m/s2.  The negative sign 
indicates that the car is decelerating.  This 
implies that, deceleration is 4 m/s2.

2.5. Unit Summary
1. A 2. C 3. D

4. uniform motion

5. velocity 6. 5 m/s

7. acceleration and velocity

8. curvilinear motion 9. rotary motion

3.1. Force
Let’s Exercise for 3.1
1. physics 2. forces

3. contact and non-contact

4. contact 5. non-contact

Let’s Go Further for 3.1
1. Non-contact force

2. Non-contact force

3. Contact force

4. Contact force

5. Contact force

6. Contact force

3.2. Measuring a Force
Let’s Exercise for 3.2
1. spring balance or Newton meter

2. weight or force

3. stretched

4. magnitude and direction

5. vector

Let’s Go Further for 3.2
1. Increase in length than before.

2. Newton (N).

3. Newton meter or spring balance.

4. 3 N

3.3. Newton’s First Law of Motion
Let’s Exercise for 3.3
1. The 50 kg object. 2. Increases.

3. inertia

4. Total Mass of Abebe = 50 kg + 10 kg = 60 kg and 
Total Mass of Kassahun = 45 kg + 15 kg = 60 kg 
They have equal mass, so their inertia is equal. 
So, the answer for (a) and (b) is none of them.

Let’s Go Further for 3.3
1. A car of 1000 kg – Because greater mass has 

greater inertia.

2. A

3. i) d ii) b

iii) d (12,000 kg) > c (7,500 kg) > a (7,000 kg) > b (6,000 kg)

4. Newton’s 1st law states the law of inertia.

5. Law of inertia states that a body at rest remain 
at rest and a moving body continue its motion 
with constant velocity, if there is no unbalance 
force acted on the body.

6. Because of inertia.

3.4. Newton’s Second Law of Motion
Let’s Exercise for 3.4
1. If acceleration is constant, force is proportional 

to mass.

2. ,F ma m a
F= =v v v
v

3. If force is constant, acceleration is inversely 
proportional to mass.

4. m = 100 kg 5. F = 500 N 

Let’s Go Further for 3.4
1. a) a 1 m/s2=v b) a 4 m/s2=v

2. a) 2.5 m/s2

b) Move to the right. Because the sum of the 
forces is to the right.

c) To the right.

3. a) 15 N to the right

b) 15 N to the left

c) 5 N to the left

3.5. Weight
Let’s Exercise for 3.5
a) Mass b) Mass c) Weight d) Weight
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Let’s Go Further 3.5
1. Mass is the amount of matter in a body.

Weight is a measure of force of gravity.

Therefore, their relation is

 W = mg = 4 kg × 10 N/kg = 40 N

2. i) a) m = 50 kg b) m = 50 kg

ii) W = mgM = m(1/6 gE)  = 50 ×(1/6 × 10) = 83.3 N 

3.6. Newton’s Third Law (Law of Action 
and Reaction)

Let’s Exercise for 3.6
1. direction 

2. equal, opposite

3. 500 N due North

4. False

5. True

6. True

7. – Action force acts at surface of the spaceship 
downward.

 – Reaction force acts at the surface of the 
spaceship upward.

Let’s Go Further for 3.6
a) The direction of motion of the boat is opposite 

to the direction of the thrown oranges.

b) The reason for the motion of the boat is the 
reaction force that was yielded as a result of 
throwing oranges. 

3.7. Definition and Types of Frictional Force
Let’s Exercise for 3.7
Given:     Required:

, ,

( )

m F

F F mg

mg
F

60 kg 200 N

60 kg 9.8 m/s
200 N

588 N
200 N 0.34

s

s Ns s

s
s

2&
#

n n

n

= =

= =

= =

= =

   ns = ?

Let’s Go Further for 3.6

F
F

N
s

sn =  –  Since, both Fs and FN are in Newton. 

–  ns becomes unit less.

Similarly,

F
F

k
N

kn =  –  Since Fk and FN are both in Newton.

–  ns becomes unit less.

3.8. Effects of Friction
Let’s Exercise for 3.8
1. All situations are important (a – d). For a and b 

increasing friction is important, whereas for c 
and d decreasing friction is important

2. a) lubrication

b) impossible c) heat

3. There are two factors: 
   –  the type of surfaces in contact. 
   –  the amount of the normal force.

Let’s Go Further for 3.8
1. a) nk  = 0.5 b) ns = 0.4 

2. PHYSICS
Pushing Force

Frictional Force

Weight

N
or

m
al

 F
or

ce

3. a) The two forces that their magnitude is  
500 N are equal they cancel each other 
because their magnitude is equal and they 
have opposite direction.

b) The 120 N of force is the friction because a 
friction is always opposite to the direction 
of motion.

3.9. Unit Summary
1. A 2. A 3. D 4. B

5. Body ‘W’ has the largest inertia because it has 
the largest mass.

6. Mass and inertia of an object are related 
directly. As mass increase its inertia increase 
and the vice versa is true.

7. Spring balance is the instrument used to 
measure force.

8. In the absence of external force, a body at 
rest will remain at rest and a body in motion 
will continue its motion in a straight line with 
uniform velocity.

4.1. Work
Let’s Exercise for 4.1
1. Joule (J)

2. No, it works negatively.  That is the potential 
energy of the object decreases, whereas the 
kinetic energy of the object increases.

3. 10,000 Joule.

Let’s Go Further for 4.1
1. If the force is doubled, the work done will be 

doubled.

2. The energy transformed will be halved.

4.2. Definition of Energy
Let’s Exercise for 4.2
1. Energy is the property that objects possess and 

it is the capacity to do work.

2. –  Mechanical energy

–  Solar energy –  Chemical energy, etc.

3. The SI unit of energy is Joule (J).

4. Solar energy.

5. Mechanical energy is the energy possessed by 
an object due to its position and motion.

6. The two types of mechanical energy are:
a) Kinetic energy b) Potential energy

Let’s Go Further for 4.2
1. The shrunk spring has energy which is elastic 

potential energy.

2. When the amount of water is large it has 
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high potential energy. The potential energy is 
changed into kinetic energy when the water 
passes through pipe. On the turbine from high 
amount kinetic energy the high amount of 
electrical energy is produced.

4.3. Kinetic Energy and Potential Energy
Let’s Exercise for 4.3
1. Its gravitational potential energy is 1,500 J.

2. The kinetic energy of the motorcycle is 1.8 × 105 J. 

Let’s Go Further for 4.3
If there is no loss of energy due to air resistance the 
kinetic energy at the bottom of the position of the 
pendulum is 2,000 J and its potential energy 0 J.

4.4. Transformation and Conservation of 
Energy

Let’s Exercise for 4.4 (I)
1. potential

2. potential and kinetic

3. potential

Let’s Go Further for 4.4 (I)
1. Because falling object has both speed and 

height. 

2. At the top, it has not kinetic energy at the 
bottom it has not potential energy.

i.e., M.E. = P.E.  ....... at the top

    M.E. = K.E.  ....... at the bottom

So, M.E = K.E. = P.E.

Let’s Exercise for 4.4 (II)
1. hydroelectric 

2. potential and kinetic

Let’s Go Further for 4.4 (II)
1. Kinetic energy.

2. Energy is neither created nor destroyed.

3. Different form of energy possessed by falling 
objects are potential and kinetic energy.

4.5. Power
Let’s Exercise for 4.5 (I)
1. Power is defined as the rate of doing work or 

the rate of energy expended.

2. scalar

3. ( )Power P t
mgh

2 s
20 kg 10 m/s 2 m

200 kg m /s 200 Watt(W)

2

2

# #
= =

= =

Let’s Exercise for 4.5 (II)
1. Watt (W)

2. 1 MW = 1,000,000 W × 2 MW = 2,000,000 W

3. 5,000 W

4. ( )Power P t
W

2 s
4 kJ 2,000 J/s 2 kW= = = =

5. ( )Power P t
mgh

4 s
50 kg 10 m/s 4 m

500 kg m /s 00 Watt(W)5

2

2

# #
= =

= =

Let’s Go Further for 4.5
1. Abdi, because Abdi applied 6.67 W of power 

whereas Tola applied 3.33 W of power that 
means Abdi’s power is greater than Tola’s 
power (6.67 W > 3.33 W).

2. ( )
( )

.

Power P t
mgh

2 60 s
5 kg 10 m/s 4 m

1 67 W

2# #
= =

=

3. ( )

, .

Power P t
mgh

5 s
200 kg 10 m/s 11 m

4 400 W 4 4 kW

2# #
= =

= =

4.6. Unit Summary
1. B 2. C 3. B 4. B
5. Potential energy

6. Kinetic energy

7. Electrical energy

8. 20,000 W = 20 kW

5.1. Definition of Machines 
Let’s Exercise for 5.1

1. a) Effort: is the force exerted on the machine 
by an external body.

b) Load: force exerted by a machine on an 
object to be lifted or moved.

c) Machine: is any device which help us use 
to do work easier.

2. a) a direction changing machine

b) effort

Let’s Go Further for 5.1
1. i) To multiply force.

ii) To multiply speed.

iii) To change direction.

2. The ratio of the load force to effort force is 
known as mechanical advantage. 

. .
( )
( )

M A
Effort E
Load L

=

3. The ratio of distance moved by the effort to the 
distance moved by the load of a machine is 
known as velocity ratio.

. .
( )
( )

by
V R

load S
by effort S

Distance moved
Distance moved

L

E
=

4. . .V R S
S

2 m
8 m 4

L

E= = =

Velocity ratio of a machine has no unit.

5. . .M A E
L

N
N

60
360 6= = =

Mechanical advantage is multiplied force. 

5.2. Definition of Mechanical Advantage, 
Velocity Ratio and Efficiency

Let’s Exercise for 5.2
1. Given:    Required: 

L = 120 N, E = 40 N      M.A. = ?

. .M A E
L

N
N

40
120 3= = =    

2. Given:    Required:
SE = 400 cm, SL = 200 cm     V.R. = ?
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. .V R S

S
200 cm
400 cm 2

L

E= = =

3. a) . .M A E
L

60 N
80 N 1.33= = =

b) . . .V R S
S

4 cm
cm 1 56

L

E= = =

c) W L S 80 N 0.04 m 3.2 Jo L# #= = =
d) W E S 60 N 0.06 m 3.6 Ji E# #= = =

e) % . %W
W

3.6 J
3.2 J 100 88 9

i

o #h = ==

4. M.A. of a single fixed pulley is 1 if there is no 
friction.

5. V.R. of a single fixed pulley is 1.

6. change direction

7. M.A. of a single moveable pulley is 2.

Let’s Go Further for 5.2
1. Given:    Required:

M.A. = 3, L = 180 N      E = ?

. . . .M A E
L E M A

L
3

180 N 60 N& = = ==

2. Given:    Required:
M.A. = 3, V.R. = 4      h = ?

. .
. . % %V R

M A
4
3 100 75#h = ==

% % %Wastage 100 25h= - =

5.3. Types of Simple Machines
Let’s Exercise for 5.3
1. a) Lever

b) Pulley
c) Inclined plane

d) Wheel and axle
e) Screw
f) Wedge

2. A simple machine is a device used to make 
work easier.

3. . .V R h
s

1 m
4 m 4= = =

4. . . .M A E
L

160 N
400 N

2
5 2 5= = = =

5. a) Fist order lever is one which has the 
fulcrum between the load and the effort.

b) Second order lever is one which has the 
load between the fulcrum and the effort.

c) Third order lever is one which has the 
effort between the fulcrum and the load.

Let’s Go Further for 5.3
A compound machine is a machine which is 
made of two or more simple machines.

5.4. Torque
Let’s Exercise for 5.4
1. Torque is a moment of force about a point. 

2. Torque is a turning effect of a force.

3. It is said when the clockwise torque is equal to 
anticlockwise torque. 

4. Torque Force perpendicular distance from a point#=

Let’s Go Further for 5.4
1. x = 3240 Ncm

2. F = 67.6 N

3. x = 0.4 m

5.5. Unit summary 
1. D 2. C 3. C 4. C
5. Because the distance caused by the effort is 

equal to the distance covered by the load.

6. 60 Nm and 160 Nm

7. force multiplier

8. FE = 25 N

6.1. Definition of Temperature and 
Measurement

Let’s Exercise for 6.1
1. a) solid b) liquid c) gas

2. B, False

3. A, True

4. B, because heat depends on the size, the larger 
the size the larger the heat is.

5. A, the temperature is greater if a body is hotter.

Let’s Go Further for 6.1
1. Intensive property does not depend on the 

amount of material in the system whereas 
extensive property depends on the amount or 
size of the particles in the substance.

2. – Temperature is the measure of average 
kinetic energy of a body.

 ► It is hotness or coldness of a body.
 ► It is intensive property (does not 

depend on the amount or size).
– Heat is the form of energy.

 ► It is extensive property (depends on 
the amount or size.

6.2. Temperature Scales
Let’s Exercise for 6.2
1. The Kelvin unit is written as K only not with 

degree.

2. The Kelvin scale is used for scientific works.

3. Yes, things cannot get cooler than 0 K.

Let’s Go Further for 6.2
1. A thermometer registers its own temperature 

but the object in contact with it also has the 
same temperature.

2. Since the Celsius and Kelvin scales have the 
same number of divisions (100), they will have 
equal change in temperature readings.

3. The mercury contracts and expands as 
its temperature decreases and increases, 
respectively.  Therefore, the properly volume is 
used.

6.3. Conversion of Temperature Scales
Let’s Exercise for 6.3
1. 0 oC, 32 oF (Freezing point of water)

100 oC, 212 oF (Boiling point of water)

2. 273 K and 373 K

3. 0 oC, 0 oF, 0 K
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4. 20 oC, 293 K

5. a) –173 oC
b) 703.4 oF

c) 22.2 oC
d) 523.67 oF

Let’s Go Further for 6.3
1. –40 oC 2. 118.9 oC

6.4. Definition and Source of Heat
Let’s Exercise for 6.4
1. The larger piece of iron has more total energy 

to impart to the water and warms it more than 
the paper clip. Although they have the same 
initial temperature, the more massive bolt has 
more total energy.

2. From warm to cool.

3. Coal, Natural gas, Kerosene

Let’s Go Further for 6.4
1. Heat from the sun, hot springs, ... etc.

2. Energy travel from your hand to the cold 
surface.

3. Fossil fuels are non-renewable, whereas, 
geothermal and solar radiation are renewable 
energy.

4. Electric iron, stove.

6.5. Effect of Heating
Let’s Exercise for 6.5
1. Evaporation is the change of liquid to vapor at 

the surface of a body at any temperature.

2. Boiling
– Happens at boiling point.
– Happens throughout the liquid body.
Evaporation
– Happens at any temperature.
– Happens on the surface of a body.

3. Solid, liquid, gas   

Let’s Go Further for 6.5
– Is an increase in size of the body.
– Generally, gases, liquids and solids expand 

when heated; and shrink when cooled. 

6.6. Unit Summary
1. D 2. B 3. D 4. B
5. Thermometer 6. Kelvin

7. –40

8. expansion, temperature rise, change of state

7.1. Definition, Production and 
Transmission of Sound

Let’s Exercise for 7.1
1. Sound is transmitted more in solid than liquid 

and gas because the molecules of solid are 
tight together. Gas is weak transmitter of sound 
compared to solids and liquid. Liquid is good 
transmitter of sound compared to gas and weak 
compared to solid.

2. Because sound waves move in all directions.

Let’s Go Further for 7.1
Because in vacuum, nothing is found even air. So, 
there is no sound transmitting medium. Therefore, 
sound wave cannot travel in vacuum.

7.2. Speed of Sound in Different Media
Let’s Exercise for 7.2
1. 331 m/s 2. 0.6 m/s

3. .v v T1 C
0 6

T o #= + c
4. Sound is a mechanical wave.

5. Sound travels faster in solid than in liquid and 
gas.

6. No, because sound in mechanical wave hence it 
needs material medium to propagate.

7. vT = 349 m/s

Let’s Go Further for 7.2
1. The speed of sound in solid is greater than 

that of liquid and gas because the particles in 
the solid are highly compacted. As the sound 
energy is transferred by continuous contact 
of nearly particles, the more nearer, the more 
easily to receive the energy (the vibration) as a 
result the sound move faster.

2. In order sound to transmit, it requires particles 
that push each other from one end to another. If 
the particles are removed, no particle will push 
another particle, as a result no sound energy 
transfers in the jar whose air inside is pumped 
out.

3. In order sound to be listened, the three things 
necessary as precondition are, the source of 
sound, medium of transmission and a listener.

4. Challa heard the sound while the axe is raising, 
because the light comes faster than the sound.

Speed of sound at 0 oC = 331 m/s in air.
Speed light is about 3 × 108 m/s in air.

7.3. Reflection of Sound
Let’s Exercise for 7.3
1. echo 2. 0.1 s

3. 17 m if the speed of sound at that temperature 
is 340 m/s.

Let’s Go Further for 7.3
1. Reflector: a, b, c, d and e.

Absorber: f and g.

2. 340 m 3. 516 m 4. 5 s

7.4. Unit Summary
1. A 2. B 3. A 4. A

5. Making vibration 6. Steel

7. The reflection of sound from hard materials.

8. 66.4 m

8.1. Magnets (I)
Let’s Exercise for 8.1

1. a)  (non-magnetic)
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b)  (magnetic)

c)  (magnetic)

d)  (non-magnetic)

e)  (non-magnetic)

f)  (non-magnetic)

2. a) magnetic materials
–    nail
–    pin
–    knife

–    iron
–    nickel, etc

b) non-magnetic materials
–    wood
–    stone
–    aluminium

–    coin
–    soil, etc

Let’s Go Further for 8.1
Answer is B. 

8.2.  Magnets (II)
Let’s Exercise for 8.2
1. A 2. D 3. B
4. a) attraction

b) repulsion

c) repulsion

d) attraction

Let’s Go Further for 8.2
a) South b) North

8.3. Magnetic Lines of Force and Uses of 
Magnets

Let’s Exercise for 8.3 (I)
1. – Magnetic field is a region where a 

magnetic pole experiences a force or 
exerts a force.

– Magnetic lines of force are imaginary lines 
which continuous represent the direction of 
magnetic field.

2. – They are continuous.
– They are not cross each other.

Let’s Go Further for 8.3 (I)
1. At the pole, because they are concentrated at 

pole.

2. a) 

b) 

c) 
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Let’s Exercise for 8.3 (II)
1. Magnet used in telephone ear piece, electric 

motor compass and generators.

2. Electric motor, telephone, speakers, etc.

3. 

4. a) 

Attract

b) 

Repel

Let’s Go Further for 8.3 (II)
1. To detect the direction for navigators. 

To detect the poles of bar magnets.

2. Because iron is attracted by magnets.

3. A  

8.4. Electrostatics
Let’s Exercise for 8.4
1. electrostatics

2. a proton

3. an electron

4. –1.6 × 10–19 C

5. electron, proton

6. coulomb (C)

7. positive (+)

8. negative (-)

9. 1 C = 1 As

Let’s Go Further for 8.4
1. The reason for this phenomenon is that, there 

is a transfer of electrons from one body to 
another.

2. The reason for an atom is electrically neutral 
is that, at normal condition, the number of 
electrons is equal to the number of proton in an 
atom.

8.5. Methods of Charging
Let’s Exercise for 8.5
1. There are two methods of charging a body. 

These are charging by rubbing end charging by 
conduction.

2. During charging a body, if the body gains 
electrons from the other, the body is negatively 
charged, whereas the body which gives the 
electrons becomes positively charged.

Let’s Go Further for 8.5
When two bodies are charged by rubbing, the 
bodies are charged oppositely, whereas if two 
bodies are charged by conduction, the bodies are 
charged similarly.

N S

SN SN

NS NS
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8.6. Law of Electrostatics
Let’s Exercise for 8.6
1. Like charges repel, unlike charges attract each 

other.

2. Charging by rubbing.

3. There are two kind of charges positive and 
negative charges.

4. Two methods: charging by rubbing and 
charging by conduction. 

Let’s Go Further for 8.6
1. Electrons move, but protons do not move.  

2. a) Tiny droplets of ink are forced out of a fine 
nozzle making them electrically charged.

b) The metal plate is electrically charged an 
image of what you are coping is projected 
on to it.

3. a) The wall is neutral, because it has equal 
amounts positive and negative charge.

b) The charged balloon attracts the negative 
charged in the wall, so that they move 
towards it.

c) The positive balloon and the negative 
surface of the wall stick together.

8.7. Electric Current and Potential 
Difference

Let’s Exercise for 8.7
1. The other source of potential difference is 

electrical generator. The electrical generator can 
function either by fuel or by falling water. The 
electricity that comes to towns in Ethiopia is 
coming from hydroelectric power stations. That 
means the source of the energy is falling water. 
The type of potential difference (or voltage) 
in this case is alternating voltage. It is not 
constant like that of dry cell or car battery.

2. car battery, battery of mobile phone, ... etc

3. dry cell, battery of calculator, ... etc.

Let’s Go Further for 8.7
– To get small potential difference connect 

the dry cells in parallel.

+ -

+ -

+ -

– To get greater potential difference connect 
the dry cells in series.

+ -+ -+ -

8.8. Primary and Secondary Cells
Let’s Exercise for 8.8
1. Changes flow from one terminal to the other 

terminal because of potential difference 
between terminals.

2. Similarities:
i) Both are sources of potential difference.
ii) Both change chemical energy into electrical 

energy.
Differences:
i) Primary cells cannot be recharged once 

we use them but secondary cells can 
recharged to use again.

ii) ii) Primary cells are high cost (short time 
usage), but secondary cells are relatively 
cheap (long life usage) 

Let’s Go Further for 8.8
1. i) Microphone

ii) Remote control

iii) Electric torch

2. i) Car batteries

ii) Mobile phones

iii) Laptop computers

8.9. Electric Circuit
Let’s Exercise for 8.9
1. 2. 

Let’s Go Further for 8.9
1. 

2. 
A

x y z

B

x, y, z are materials to be tested their 
conductivity by putting across the two ends of 
the circuit A and B.

8.10. Unit Summary
1. C

2. D

3. C

4. D

5. D

6. magnetization

7. electroscope

8. iron, steel, nickel, cobalt


