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Car Momentum Truck Momentum

P=mv
P=1500x30= 45000 kg.m/s east

P=mv
P=30000x30= 900000 kg.m/s east

Truck has bigger Momentum because it has more mass

Calculate the momentum to different objects and compare between them Page ( 48-49)



Calculate the momentum to different objects and compare between them Page ( 48)

m= 1300 kg     v= 28m/s

𝜌=mv
𝜌=1300 x 28 =

 36,400  kg.m/s north

𝜌=mv

𝜌 = 6 kg.m/s     m= 0.15 kg

𝜌=mv

v= 𝜌m
v= 6

0.15 = 40 m/s south

𝜌 = 52 kg.m/s    v = 0.8 m/s

𝜌=mv

m= 𝜌v 

m= 52
0.𝟖 = 65 kg



Calculate the momentum to different objects and compare between them Page ( 48-49)



Analyse and interpret speed-time graphs (calculate acceleration Page (42, 43, 44, 51, 

52)
Q1: describe the change speed ?

Speed Increase from 0 km to 20 km/h then down to 10km /h then 
speed up to 30 km /h then stop 

Then speed up again then stop then constant and come to stop. 
Q2: use figure up to calculate average speed if the trip took 15 

min ?

s= 
𝒅

t
s= 𝟓

15= 0.33 km/min

Or

s= 𝟓

0.25= 20 km/h



Analyse and interpret speed-time graphs

d= 210 m    t= 35 s

s= 
𝒅

𝒕
 

s = 210/35
6 m/s

d= 10 km     s=40 
km/h

t= 
𝒅

𝒔
 = 

𝟏𝟎

𝟒𝟎
 = 0.25 h

15 min

s= 88 km/h     t=0.75 h
d= st

d = 88 x 0.75 
66 km

Page (42, 43, 44, 51, 

52)



1) Which of the following do you calculate when you divide 

the total distance traveled by the total

travel time?

average speed

constant speed

variable speed

instantaneous speed

2) The movement of the Australian plate pushes

Australia north at an average speed of about 17 cm

per year. What will Australia’s displacement be in meters in 1,000 years?

instantaneous speed

170 m north

170 m south

1700 m north

1700 m south

3.The graph shows the motion of three swimmers during a 30-min 

workout. Which swimmer had the highest average speed over the 

30-min time interval? Explain.

Swimmer C; the line representing her motion has the largest slope.

4.Did all  the swimmers swim at a constant speed? Explain how you 

know.

Swimmers B and C swam at constant speeds because their motion 

is shown by straight lines. Swimmer A did not swim at a constant 

speed because her line changes slope during the workout

calculate acceleration or distance-time graphs 

(calculate speed)
Page (42, 43, 44, 51, 

52)



calculate acceleration or distance-time graphs (calculate 

speed)

Q4: use figure to answer question 

1- Which is faster or has a greater speed 

? Mary

2- Identify the part of graph that show 

one of swimming resting for 10m ?

Juli Between (10:20) min – slop = 0

3- The slope of line on distance -time 

graph equals the object is …. .? speed

Page (42, 43, 44, 51, 

52)



calculate acceleration or distance-time graphs 

(calculate speed)

Use the figure up to answer questions 

1- Which tamara car is not accelerated ? B 

, D , F, W 

2- Which tamara car is increase speed ? A 

, E

3- The slope of line on speed-time graph is 

the object represent ? Acceleration

4- Calculate the acceleration between 

minutes 3:4  

t = 4-3= 1 min     

v1 = 0         v2= 20 km/h 

a= 
v2 − v1

t
a= 𝟐𝟎−0

1  = 20 km/ min north

Or

a= 𝟐𝟎−0
1x60

 = 0.33 km/ 𝒔𝟐north

Page (42, 43, 44, 51, 

52)



calculate acceleration or distance-time graphs (calculate speed) Page ( 52)

t = 20 s     v2= 80 m/s      v1 = 0

a= 
v2 − v1

t
a= 80−0

20  = 4 m/ 𝒔𝟐north



calculate acceleration or distance-time graphs (calculate speed) Page ( 52)



Calculate work with a force parallel to motion and a force perpendicular 

to the motion
Page ( 89)

F=80N   d=5m 
W= Fd

W= 80x5= 400 J

W= Fd
F= 100  d=50

W= 100x0.5= 50 J

W= Fd
W= 240,000  d=40



Force and direction of motion  القوة واتجاه الحركة

1-Draw the direction of force and the direction of motion

Force Motion

Force

Motion

When Force is parallel 
to  motion the work is 
Maximum

When the  When the 
force is perpendicular to 
motion the work is zero

2-Draw the direction of force and the direction of motion

Force

Motion
When Force form an 
angle to  motion the 
work is between 0 and 
Maximum



Calculate work with a force parallel to motion and a force perpendicular 

to the motion
Page ( 89)



Calculate the percent efficiency of a machine Page (92)

W out = 800 J     W in = 2000 J   

e= 
W out

W in  x100

a= 800
2000 x100 = 40 %

e = 84 %     W in = 75 J   

84= 
W out

75
  x100

W out = 84x75
100  = 63 J



Calculate the mechanical advantage of a simple machine Page (94)

F in = 125 N    F out = 2000 N   

MA= 
F out

F in  

MA= 2000
125  = 16

MA = 15     F out = 3000 N   

MA= 
F out

F in  

15= 3000
F in  

F in = 
3000

15
 = 200 N



Calculate the percent efficiency of a machine Page (92)



List methods of transferring heat energy and compare between their characteristics Page (120, 121, 

122, 123, 124, 125, 

129, 130, 131)
Method Conduction Convection Radiation

Transfer Energy By Collision
By moving warm and 

cold fluids
By electromagnetic 

waves

Type of matter Solid Liquid and gas Air and space

Why do chefs often prefer 

pots that are good 

conductors of thermal 

energy?

because it is good conductor 

of thermal energy



List methods of transferring heat energy and compare between their characteristics Page (120, 121, 

122, 123, 124, 125, 

129, 130, 131)

Thick jacket trap air. The air 

slows the transfer of your 

body thermal energy into 

surrounding

Both the seal and penguin has 

a thick layer of fat that 

reduces the transfer of thermal 

energy  into surrounding

The scaly skin of the desert 

spiny lizard reflects the Sun’s 

rays and keeps the animal from 

becoming too hot

Sunlight on Earth is most intense at the equator.
Convection currents form around Earth’s equator as a 

result. As this air rises, it cools and loses its moisture in the 
form of rain that sustains the rainforests near the equator.
The convection currents then carry the dry air farther north 

and south. Deserts have formed where this air descends. 



List methods of transferring heat energy and compare between their characteristics Page (120, 121, 

122, 123, 124, 125, 

129, 130, 131)
Q: which the following used scaly skin for control heat 

A. Antarctic seal 

B. Emperor penguins

C. Spiny lizard 

Q: which the following have thick layer of fat 

A. Antarctic seal 

B. Emperor penguins

C. Both Antarctic seal and Emperor penguins

D. Spiny lizard

Q:Which the following Not thermal insulator ?

A. Air

B. Wood

C. Fiberglass 

D. Metals



Q1- If a couch is a system, What are the surroundings?
      Everything else is surroundings
Q2- How does work done on the system?
       By pushing and pulling.
Q3- How does the couch heat the floor?
       By friction.
Q4- What happens to the thermal energy of the system?
        It increases due to friction with the floor
Q4- What is the relation between the work done on this system and the heat from it?
         Both are about equal

State the first and second law of thermodynamics, and assign system and 

surroundings and the affect for work done on system and surrounding
Page, 129, 130, 

131)



State the first and second law of thermodynamics, and assign system and 

surroundings and the affect for work done on system and surrounding
Page, 129, 130, 

131)

States the increase in thermal energy of that 
system equals the sum of the thermal energy 
transfers into that system and the work done 
on that system. 

The First Law of Thermodynamics The Second  Law of Thermodynamics 

States that energy spontaneously spreads 
from regions of higher concentration to 
regions of lower concentration. 



State the first and second law of thermodynamics, and assign system and 

surroundings and the affect for work done on system and surrounding

Page, 129, 130, 

131)



Stage 1
Fuel burned in a boiler or combustion 
chamber converts 60 % of chemical potential 
energy into thermal energy.

How is chemical potential energy stored in fossil fuels converted to electrical energy in a power plant? 

Stag 2
Thermal energy heats 
water and produces 
steam. ( This stage is 90% 
efficient)

Stage 3 
The steam spins the turbine 
blades, converting thermal 
energy into mechanical 
energy. ( This stage is 75% 
efficient)

Stag 4 
The turbine blades spin an 
electric generator, converts 
95% of mechanical energy 
into electric energy.

Stage 5 
the electric current is 
transferred along power 
lines. ( This stage is 90% 
efficient)

1.explain how nuclear power plants generate electricity?
Burning fuel convert chemical energy into thermal energy, used to heat water to produce steam that spins 
turbine then, spin generator which converts mechanical energy to electricity.

Chemical potential energy Thermal energy Mechanical energy Electrical energy

Page (196-197)



How is chemical potential energy stored in fossil fuels converted to electrical energy in a power plant? 

Page (196-197)



compare between the stages in a power plant Page (196-197)



✓  Releases much of CO2  into the atmosphere, which can cause 
breathing problems.

✓ The increase in CO2 is the main reason of global climate change. 

The effect of burning fossil fuels on the environment

✓ Non-renewable resources: are resources that cannot be replaced by 
natural processes as quickly as they are used.

Such as Petroleum, Natural gas and coal
Disadvantages of Non-Renewable Energy

✓ All fossil fuels are non-renewable
✓ Cause air pollution
✓ It can damage environment.

Page (196-197)



Calculate the distance and displacement?

1

2

3
4

Page ( 39-40)



Describe how reference points affect a point of view and observing moving objects to describe its motion

1

2

A coordinate system like map the reference point 

at origen, identfy the position of orange car

Page ( 38-46-47)



Describe how reference points affect a point of view and observing moving objects to describe its motion

1

1

3

2

Page ( 38-46-47)

2

3

4



List the 6 types of simple machines with examples and describe how 

simple machines are important in easing work
Page (91-93)

Q: which is the following not simple machine?

A. Wedge     B. Screw     c. inclined plane      D. scissors



Describe the motion in two dimension and explain how object accelerate in circular motion 

and in projectile motion
Page (53-54)

The acceleration of each horse  
is toward the centre of the  

carousel. 



Differentiate forms of energy and list the formula for KE and calculate for the unknown
Page (96-97)

Chemical Energy Electrical Energy Radiant Energy

Forms of Energy



list the formula for GPE and calculate for the unknown
Page (99-100)

1- Which type of energy does the blue and green vase 
have it? GPE 

2- Which vase has more GPE and why? Blue

Q: use the figure to answer the following questions.

m=8   g=9.8     h=1.25
GPE= 8 x 9.8 x 1.25

GPE= 98 J



State the law of conservation of energy, explain how mechanical energy transforms, and compare 

between the KE & GPE for an object at a specific position for projectile motion and for swing motion

States that energy cannot be created or destroyed.
Energy can only be converted from one form to 
another or transferred from one place to another. 

The total energy remains constant. 

The Law of Conservation of Energy

Page (101-

103-104)



State the law of conservation of energy, explain how mechanical energy transforms, and compare 

between the KE & GPE for an object at a specific position for projectile motion and for swing motion

Page (101-

103-104)



Compare thermal energy, heat, and temperature and relate thermal energy to 

mass, motion, number of particles, kinetic energy and temperature

Page (114-115-

116-117)



Compare thermal energy, heat, and temperature and relate thermal energy to 

mass, motion, number of particles, kinetic energy and temperature

Page (114-115-

116-117)

Which is true about the figure

1-

Q: Which is true about thermal energy?

A. increase kinetic energy decrease thermal energy. 

B. increase mass increase thermal energy. 

C. Increasing temperature decreases thermal energy.

Q: which is not true about the figure

A. Kinetic energy increases the particles moving faster.

B. potential energy increases the particles spread farther apart. 

C. Kinetic energy increases the particles moving slower.

2-



Relate specific heat to the energy needed to increase the temperature of an 

object one degree and calculate specific heat for the unknown Page (117-118)

Substance Specific Heat [J/(kg⋅∘C)]

Water 4200

Wood 1700

Sand 830

Carbon (graphite) 710

Iron 450

Specific Heat: is the amount of heat needed to raise 
the temperature of 1 kg of that material by 1°C.
 Scientists measure specific heat in joules per kilogram 
degree Celsius [J/(kg · °C

Why Water has more specific heat than Iron?

Water molecules have 
strong attraction

The electrons in metals 
move easily



Relate specific heat to the energy needed to increase the temperature of an 

object one degree and calculate specific heat for the unknown Page (117-118)

Q=m(T1-T2)C
m= 50     C= 1000     T1= 

20  T2= 30
Q=m(T2-T1)C

Q=( 50)(30-20)(1000)
Q= 500,000 J



Compare thermal energy, heat, and temperature and relate thermal energy to 

mass, motion, number of particles, kinetic energy and temperature

Page (114-115-

116-117)



Design systems that control heat to a specific purpose Page (124- 1125-126)

A thermos bottle reduces energy transfers between 
the bottle’s contents and its surroundings.
There is very little air between the two surfaces of a 
thermos bottle. This minimizes transfers of thermal 
energy by conduction and convection.
Thermos bottles also often have reflective surfaces, 
which minimize energy transfers by radiation.

Q: what the primary purpose of thermos ?
A. A cooking
B. Heating
C. Keeping liquids hot or cold
D. Water filtration 

Q: which material is commonly used as insulation in thermos ?
A. Aluminum 
B. Plastic 
C. Glass
D. Vacuum



Design systems that control heat to a specific purpose Page (124- 1125-126)



Fusion Fission

Definition Nuclei combine to form large 
nucleus

Nucleus splits to small 
nucleus

Amount of energy 
release

Grater than Less than

Location Stars Nuclear power plant 

Compare between Fusion and fission

1.what is the name of this figure?
 nuclear power plant 
2. used to
 generate electric energy

Page (199-200)

✓ A Nuclear Reactor: uses energy from 
nuclear reactions to generate electricity. 

✓ All reactors contain fuel that can undergo 
fission and control rods that are used to 
control the nuclear reaction. 



It is a by-product of electricity generation, the 
medical industries, and food preparation.
It is stored in split safe container and buried 

hundreds of meters belowground.

Low-level nuclear waste 

High-level waste is generated in nuclear power 
plants and by nuclear weapons programs.
Stored in steel-lined concrete pools filled with 
water or in airtight canisters. 

High-level waste 

 Nuclear waste: is any radioactive material that results when radioactive 
materials are used.  

Explain how nuclear wastes are disposed Page (204-205)

Q: the disposal of nuclear waste
A. combustion
B. thrown into water.
C. Stored in spill -safe containers and buried 
hundreds of meters belowground.



✓ A Renewable Resource: is an energy source that is replaced by natural processes 
faster than humans

✓ Example: Solar energy – wind Energy – Hydro Energy 

Explain renewable energy resources based on their principles, efficiency, environmental impact, and role in sustainability.

1- Ways to use Solar Power

1- A photovoltaic cell: converts radiant energy directly into electrical energy. 
Photovoltaic cells are also called solar cells.
Solar cells are made of two layers of semiconducting material sandwiched between 
two layers of conducting metal. 

2-A parabolic trough: is a solar-concentrating power plant.
 The trough focuses the sunlight on a tube that contains a heat-absorbing fluid, 
such as synthetic oil or liquid salt.
Sunlight heats the fluid, which circulates through a boiler, where it turns water to 
steam that spins a turbine to generate an electric current. 

Page (207-208-

209)

Q: how do solar cell convert energy?
A. chemical to electrical
B. electrical to radiant energy 
C. radiant energy to thermal energy 
D. radiant energy to electrical energy

Q; which primary function of solar cell
A. Generating energy from wind
B. Convert sunlight to electrical.
C. Producing geothermal power 



✓ Hydroelectricity Is the electric current produced from the energy of moving water.
✓ Hydroelectric power plants convert mechanical energy into electrical energy with 

almost no pollution.
✓  They are almost twice as efficient as fossil fuel-burning or nuclear power plants. 
✓ The rushing water held behind a dam spins a turbine, converting gravitational 

potential energy to mechanical energy and then to electrical energy. 
✓ Dams and hydroelectric power plants, however, can disturb the natural 

ecosystems. 

2-Hydroelectricity

✓ Hydroelectricity Power can also be produced in the ocean by 
 1- Waves.         2- Tides
✓ As waves enter the channel, they spin turbines, converting mechanical energy into 

electrical energy.

 2- Tide
✓ Gravity from the Sun and Moon causes ocean tides
✓ The differences between high and low tide can generate hydroelectric power.
✓ Energy from the ocean is nearly pollution free. 
✓ The efficiency is similar to that of hydroelectric power plants. 

Page (207-208-209)
Explain renewable energy resources based on their principles, efficiency, environmental 

impact, and role in sustainability.



✓ Windmills convert wind energy into electrical energy.
✓  As the wind blows, it spins a propeller connected to an electric 

generator. 
✓ The greater the wind speed and the longer it blows, the greater 

the amount of wind energy converted into electrical energy.

3- Wind Energy

    Disadvantages
   1- Only a few places have enough wind to meet our energy needs.   
   2-Windmills can be noisy and disruptive 
 Advantages
   They do not use non-renewable resources or cause pollution. 

Page (207-208-209)
Explain renewable energy resources based on their principles, efficiency, environmental 

impact, and role in sustainability.



✓     Geothermal energy: Is the thermal energy that is contained 
in and around magma.

✓ Geothermal energy can be converted into electrical energy.
✓  Water is pumped into the ground through a well, where it 

contacts hot rock and changes into steam.
✓  The steam returns to the surface, where it spins a turbine 

that power an electric generator. 

4- Geothermal energy 

Advantages
   Geothermal power plants are a source of clean 
energy.
 Disadvantages
   Use of geothermal energy is limited to areas 
where magma is close to surface. 

Page (210)
Explain renewable energy resources based on their principles, efficiency, environmental 

impact, and role in sustainability.



Types of Air pollution
1- Natural Sources, such as forest fires and volcanic eruptions. 
 2- Manufactured Sources, such as cars, farming, and construction. 
Photochemical Smog : Is the pollution that results from the reaction 
between sunlight and car exhaust
3- Chlorofluorocarbons (CFCs) , are another type of air pollution. They 
leak from old air conditioners and refrigerators and can destroy the 
ozone layer.
 4- Sulfur-, Nitrogen-, and Carbon-based compounds from vehicles and 
factors react with moisture in the air, they form acids. 
, it is called acid precipitation. It can corrode metals and cause harm to 
plants and animals.  

Describe the impact of human activity on air and the types of air pollution Page (217)


