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

1500 kg

Car Momentum Truck Momentum

P=mv P=mv
P=1500x30= 45000 kg.m/s east P=30000x30= 900000 kg.m/s east

Truck has bigger Momentum because it has more mass :

EXAMPLE Problem 2 . e

SOLVE FOR MOMENTUM At the end of a race, a sprinter with a mass of 80.0 kg has a velocity of 10.0 m/s east. What is the
sprinter’'s momentum?®@

Identify the momentum: p .
Unknown: .

List the Knowns: mass: m = 80.0 kg
velocity: v = 10.0 m/s east

Set Up the 2 = myv = (80.0 kg) < (10.0 m/s) east .

Problem: .

Solve the 2 = (80.0 kg) (10.0 m/s) east = 800.0 kg-m/s east




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

4 m= 1300 kg v=28m/s A
p=1§0=‘;r;V28 ) 12. What is the momentum of a car with a mass of 1300 kg traveling north at a speed of 28 m/s?
_ 36,400 kg.m/s north p

(" p=6kgm/s m=0.15kg )
p=mv

=P 13. A baseball has a momentum of 6.0 kg:m/s south and a mass of (.15 kg. What is the baseballs velocity?
m

\_ V= t‘s = 40 m/s south )

( p=52kg.m/s v=0.8m/s )
p=mv
m= P 14. Find the mass of a person walking west at a speed of (.8 m/s with a momentum of 52.0 kg-m/s west.
v
_52
\ m= ~— =65 kg y




Calculate the momentum to different objects and compare between them

1} An object’s momentum includes its
(O position and velocity
() displacement and acceleration
O wvelocity and mass
(O position and time

2) Compare the momenta of a 6300-kg elephant walking 0.11 m/s and a 50-kg dolphin swimming

10.4 m/s.

Page ( 48-49)

dolphin’s momentum.

elephant: p = mv = 6,300 kg < 0.11 m/s = 693 kg-m/s
dolphin: p = mv = 50 kg x 10.4 m/s = 520 kg-m/s

The size of the elephant’s momentum is about 1.3 times larger than the size of the

) Runmer Mristamnce Cowversd {km) Tirrne {rmvim)
Ting-T.inge 12.5 42
LaTowva T8 3B
Bill 1.5 32
Jose 5.9 30

If all Ffour runners have the same mass, who has the smmallest mvomemntom ™

Ling-Ling
LalTowa
Eill

Josa

0000




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 Changing over Distance
speed up to 30 km /h then §iop S S
Then speed up again then stop then constant and come to stop. o on " \/’\\
Q2: use figure up to calculate average speed if the trip took 15 25 Climbing :
S - steep hill I \ Stopping for
min ¢ §é 20 1/ red light
o= d E N - 1
o | Constant speed
5 4 ) g « \/ N .
s= 75 0.33 hm/min »w 10l __./ \VJ | \
5 - //4 Gaining speed | ll \
S= m?: 20 hm/h . 4 \ -
1 2 3 4 5

s Di N km
CALCULATE SPEED A car traveling at @ cornstant speod covers a distance of 730 min 25 s. What is stance ( )

the car's speed?

Identify the speed: §

Unknown: Average __total distance (D)
Speed(S)  fotal elapsed time (7)

List the Knowns: distance:d = T7S0m D

time:7 = 2% =x distance Elapsed : total distance (D)
speed (§)
By e p 0
Set Up the T 25 5 Distance (D) = speed (§) * fime (T)
Problem:
750 m

Solve the Problem: 5 = = 30 m\/s

23 8



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

d=210m t=35s
1. A passenger elevator travels from the first floor to the 60th floor, a distance of 210 m, in 35 s. What is the elevator’s
speed?
s = 210/35
6 m/s
d=10 km =40
hmlh 2. A motorcycle is moving at a constant speed of 40 km/h. How long does it take the motorcycle to travel a distance of
10 km?
Average  _ _folal distance (D)
Speed (S) T total elapsed fime (T)
Elapsed _ _total distance (D)
Time (T) & speed (§)
Distance (D) = speed (8) * time (T)
s=88 km/h t=0.75h
d= st ; exmcns :
d = 88 x 0.75 3. How far does a car travel in (.75 h if it is moving at a constant speed of 88 km/h?

66 hm




[

calculate acceleration or distance-time graphs

(calculate speed)

] 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

250 million years ago

66 million years ago

y -
2
- Present day

3.The graph shows the motion of three swimmers during a 30-min
workout. Which swimmer had the highest average speed overthe

30-min time interval? Explain.

_; the line representing her motion _

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 liielchangesislope during the workout

Distance-Time Graph

Z_ ' | Swim-m'e? Al

O 10 20 30
Time (min)




calculate acceleration or distance-time graphs (calculate Page (42, 43, 44, 51,
speed) 52)

Q4: use figure to answer question

Distance-Time Graph

1- Which is faster or has a greater speed 2600 |
? Mary 2400 |- = Mary
- | — K th
2- Identify the part of graph that show o2l — e
one of swimming resting for 10m ? _. 1800 V4
JuliBetween (10:20) min - slop = 0 E 1e00| [v=Bommin\ /1
8 1400 /
i d ) E 1200 [y =60 m/mm';
3- The slope of line on distance -time 2 1000 /
= = a 800 /
graph equals the object is .... .? Speed Z
600 /// v =0 m/min
gy \/ N - . .
400 /2 v=280m/min| _ .
200 < : ..
\ v =40 m/min
0 10 20 30

Time (min)




[ calculate acceleration or distance-time graphs ] Page (42, 43, 44, 51
(calculate speed) 75 2) y Ty Dy

Use the figure up to answer questions
1- Which tamara car is not accelerated ? B

, D , F, w | | Speed of Te_lmaras(:a_r |
] || || { M i t ......
2- Which tamara car is increase speed ? A 25 | | constant speed
, E 20 | ‘ I I N (N N N 120 [ N N A N
|} - ] = [ | T [ | 1 i | 1 T 1 i SI i d
3- The slope of line on speed-time graphis| & . = | [Speeding wp ;. anter paring o
= 9 = = | Slowing down :
the object represent ? Acceleration T ataredlight || T T T T I\ [Traning] |
& LAl ; |
H 5 Pulling out | { Stopped at ' T
4- Calculate the acceleration between /N ot arivoway |\ Lredlight |
minutes 3:4 o

1 2 3 4 5 6 7

Time (min)
( t =4-3= 1 min \

vi=0 v2= 20 km/h
_ V2-vi

-t Acceleration Formula

20-0
a= 1 = 20 km/ min north

or
\a= % = 0.33 km/ Sznorthj




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

o S

N

CALCULATE ACCELERATION A skateboarder has an imtial velocity m/syvest and
comes sbpm‘}s.%atistheskaeboader'saccelemﬁon?

N\ Identify the Unknown:  acceleration: o

List the Knowns: initial velocity: v, = 3 m/s west Acceleration Formula
final velocity: v, = 0 m/s west
tme:t=2s

Set Up the Problem: a=("':')=(0ml%—‘3mls)

Solve the Problem: a= = ws{,g — . = —1.5 m/s? west

4 )

t=20s v2=80m/s v1-0 |
_v2_w1 22, An airplane starts at rest and accelerates down the runway for 20 s. At the end of the runway, its velocity is 80 m/s north,

—t What s its acceleration?
_80-0 ,
a= 2—0 = 4 m/ s“north
)

\_




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

1) An object traveling in a circular path is accelerating because its .
O mass changes
(O direction changes
(O speed changes
() momentum changes

2} Will a thrown ball or a dropped ball hit the ground first when dropped or thrown from the same
height?
(O The dropped ball will hit the ground first.
(O The thrown ball will hit the ground first.
(O Both the balls hit the ground at the same time.

-

(O The less massive ball will hit the ground first.

4) In which of the following conditions does the car not accelerate?
(O A car moves at 80 km/h on a flat, straight highway.
(O The car slows from 80 km/h to 35 km/h.
(O The carturns a corner.
(O The car speeds up from 35 km/h to 80 km/h.




Calculate work with a force parallel to n]otlon and a force perpendicular Page ( 89)
to the motion

\
EXAMPLE 1
Solve for Work You push a refrigerator with a horizontal force of 100 N. If you move '
the refrigerator a distance of S m while you are pushing, how much work do you do? .
Work Equation
Identify the Unknown: work: W
List the Knowns: applied force: F = 100 N distance: o = 5 m WO[‘k (injoules):
PR S M A Pt R applied force (in newtons) x (in meters)
Scolve the Problem: W — (100 N)(5 m) = SO0 J W=F
Check the Answer: Check to see whether the units match on both sides of
the equation.
units of W = (units of A X (unitsof d) = N X m = J
B —
F=8ON d=5m 1. A couch is pushed with a horizontal force of 80 N and moves a distance of 5 m across the floor. How much work is done
W=Fd in moving the couch?
W= 80x5= 400 )
W= Fd
F=100 d=50 . .
2. How much work do you do when you lift a 100-N child 0.5 m?
W= 100x0.5= 50 }
W= 240,000 d=40 3. The brakes on a car do 240,000 J of work in stopping the car. If the car travels a distance of 40 m while the brakes are

being applied, how large is the average force that the brakes exert on the car?

_ 240,000

F = 6000 N




Force and direction of motion 4S8 yad) oladl 5 3 gall

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

a7

" o, When Force is parallel
>, Motion to motion the work is

:> Maximum

P , DIRECTION
'\/I otIC OF FORCE

ON SLED

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

_DIRECTION OF
MOTION

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

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




[ Calculate work with a force parallel to motion and a force perpendicular ] Page ( 89)

to the motion

Q: calculate the work for each the following

» force= %o |V

Mhsbkawnce = =2 m
Wz Force X &\ stance = g,x 3 - \58 §

I Fo/(Q: éN

N 6'\sl—aw(e = 2

Wz o S because QeyPendiCular

Work Equation

work (in joules) =
applied force (in newtons) x distance (in meters)

W=Fd

vZ CrWeen gor@ 4wnd distan @




[

Calculate the percent efficiency of a machine ]

Solve for Efficiency You do 20 J of work in pushing a crate up a ramp. If the output
work from the inclined plane is 11 J, then what is the efficiency of the inclined plane?

Identify the Unknown: efficiency: e

List the Knowns: work in: W, = 20 J
work out: w__,. — 11 J
W oo
Set Up the Problem: e = >y > 100
11 J
Solve the Problem: e = Fx 100
e = 55S percent

Page (92)

Wout=800J W in=2000)J

_ 800 o
a= m x100 = 40%

Efficiency Equation
tput w k 'Ol
efficiency (%) = ?u PN .(m.J ules)
mput work (in joules)
Wour
=g RGO

I

n
f

5. Find the efficiency of a machine that does 800 J of work if the input work is 2000 J.

e=84% Win=75) o
84-= W out 100 6. The input work on a pulley system is 75 I. If the pulley system is 84 percent efficient, then what is the output work from - -
B 75 X the pulley system? F

_ 84x75




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

Solve for Mechanical Advantage A crate weighs 9S50 N. If you can use a pulley
sSystem to 1ift that crate with a force of only 250 N, thhen what is thhe mechanical
advantage of thhe pulley system™
S:::: ;:::::no o :it??:i:i:n_'a::o:‘: Mechanical Advantage Equation
P g W | | , output force (in newtons)
Set Up the Problem: nea — mechanical advantage = - —
Soive the Probiem: ra — 2500 mputforee (in newtons)
MAa = 3.8 MA — %
in
g Fin=125N F out=2000N A
F out . _ . |
MA= F 8. Calculate the mechanical acvantage of a hammer if the input force is 129 N and the output force is 2,000 N,
in
2000 _
. MA= 5= 16 y
" MA=15 Fou=3000N )
F out .
MA= = . . o " . :
Fin 9, CHALLENGE Find the force needed to lift a 3,000-N weight using a machin with a mechanical advantage of 15. .
_ 3000 .
15=15
Fin = 2000 = 200 N
\_ 15 J




Calculate the percent efficiency of a machine Page (92)

1) Approximately how much work do vou do when vou lift vour 10.0 kg sister to a height of 1.5 m?
147 | = 150 ]

2) Which simple machines represent variations of an inclined plane?

lever

wheel and axle
wedge

pulley
SCrew

O0o0oano

3) w

=

ich factor increases as the efficiency of a machine increases”
output work

input force

iNnput work:

friction

0000

4) A particular lever is 920.0%% efficient. If S0.0 J of work are done on the lever, then how much work
does the lever do on its load?

45.0 ]

2) The mechanical advantage of a pulley system is 4.00. Using this pulley system, how much force do
vou need to exert to lift a S00.0 N box?

125 N




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
. . By moving warm and By electromagnetic
Transfer Energy By Collision cold fluids waves
Type of matter 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

5. Conduction can occur in solids, liquids, and gases. Explain why solids and liquids are
better conductors than gases.

Solids and liquids are better conductors of thermal energy bec:

NS OCCUr mMug A. The warmer stove heat cooler water
more frequently between the particles of solids and liquids than between the partlcles Df B. Warmer objects always heat cooler objects.
pase:

C. Acold pot heats a hot stove.




List methods of transferring heat energy and compare between their characteristics

Desert
zone

3

Warm, Rainforest
moist air zone

Figure 12 Tiny pockets of air help reduce the transfer
of the people’s thermal energy to the colder, outside

ai

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.

Page (120, 121,
122, 123, 124, 125,
129, 130, 131)

Thick jacket trap air. The air

Both the seal and penguin has The scaly skin of the desert
slows the transfer of your a thick layer of fat that spiny lizard reflects the Sun’s
body thermal energy into reduces the transfer of thermal rays and keeps the animal from

surrounding energy into surrounding becoming too hot




[ List methods of transferring heat energy and compare between their characteristics ] 1:23%.92;12102’4121’;5

129, 130, 131)

Q: which the following used scaly skin for control heat
A. Antarctic seal

B. Emperor penguins

Q: which the following have thick layer of fat
A. Antarctic seal
B. Emperor penguins

D. Spiny lizard

Q:Which the following Not thermal insulator ?
A. Air

B. Wood

C. Fiberglass




State the first and second law of thermodynamics, and assign system and ] Page, 129, 130,
surroundings and the affect for work done on system and surrounding 131)

Surroundings

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 ] Page, 129, 130,
surroundings and the affect for work done on system and surrounding 131)

States the increase in thermal energy of that States that energy spontaneously spreads
system equals the sum of the thermalieneray| from regions of higher concentration to
transfers into that system and the [WorRidone! regions of lower concentration.

on that system.

surroundings

thermal energy

work ——Jp E system '!_ increase

Figure 17 Thermal energy could never spontaneously |
spread from this cat to the warmer radiator.

heat \! &" %




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)

surroundings

system

| |

w done by the
system (on the

surroundings)

w < @

w done on the
system (by the
surroundings)

w >0

Work Done ON the System

Work Done BY the System

Definition

Energy is transferred into the
system, increasing its internal
energy.

Energy is transferred out of the
system, decreasing its internal
energy.

Effect on
System

Internal energy increases.

Internal energy decreases.

Effect on
Surroundings

Surroundings lose energy.

Surroundings gain energy.

Sign Convention

Work is positive (W = 0).

Work is negative (W < 0).

Example

Compressing a gas in a piston.

Expanding gas pushing a piston
outward.




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

oot of s mechincy
01y 0 ekt aneey

St T i bdes )
AP Gt gl AN a e -
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‘ \.:./ ‘A
| &
|
[

1 1
; ! gy O WA " o
460 10 e Sodith (7 600! off
stage 1 oy oS O ol SR The gonsor comts 85
o (] m

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

Stag 2 Stage 3 Stag 4 Stage 5
Thermal energy heats The steam spins the turbine The turbine blades spin an the electric current is
water and p.roduces. blades, converting thermal electric generator, converts transferred along power
steam. ( This stage is 90% energy into mechanical 95% of mechanical energy lines. ( This stage is 90%
efficient) energy. ( This stage is 75% into electric energy. efficient)

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 |—> Thermalenergy |..p | Mechanical energy |=—p | Electrical energy




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

Page (196-197)

Q1; which stage in this process is the most inefficient?

A. stage 1 . e .
B. stage 2
C. stage 3

D. stage 4 .« .

Q2: which transfer true

A. Chemical ——» thermalenergy ——————————®mechanical energy ——» electrical '
B. Chemical — ——» mechanicalenergy 5 thermal ——» electrical
C. mechanical—» thermal energy —» electrical energy —» chemical




compare between the stages in a power plant

Page (196-197)

Stage

Process Description

Energy
Conversion

1. Combustion

Fossil fuels (coal, oil, or natural gas) are

Chemical =

burned in a boiler, releasing heat energy. Thermal
2. Steam Water absorbs the thermal energy and turns | Thermal =
Generation into high-pressure steam. Mechanical
3. Turbine The pressurized steam spins a turbine, Thermal =
Rotation converting thermal energy into mechanical Mechanical

energy.

4. Electricity
Generation

The turbine is connected to a generator,
which converts mechanical energy into
electrical energy.

Mechanical =
Electrical

5. Transmission

Electrical energy is transmitted through
power lines to homes and businesses.

Electrical =
Usable Power




The effect of burning fossil fuels on the environment

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

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

Page (196-197)

Atmospheric CO2 Concentration

v 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
v" Al fossil fuels are non-renewable
v Cause air pollution
v It can damage environment.

4. Why are fossil fuels considered to be a nonrenewable resource?

We are using fossil fuels faster than they can be replenished.

Q: compare between fossil fuel and with renewable energy

Year

Compare Non-renewable as Fossil fuel Renewable as sun

pollution Pollution release carbon No Pollution notrelease
dioxide carbon dioxide

Example Petroleum — natural gas-coal

Replaced Cannot be replaced quickly

1960 1970 1980 1990 2000 2010 2020° ° °




Calculate the distance and displacement? Page ( 39-40)

figure 3 an object displacement is not the same as total distance what is true

L
L
<
T

Displacement 20 m east and distance 80m
Displacement 20 m west and distance 80m
Displacement 80 m east and distance 80m

A runner at a track meet completes exactly une lap around a 40() m track.

What is the runner’s distance and displ :cement traveled in a complete one lap?

Displacement 80 m east and distance 20m

Wloowp

S meoeast 5 meast

— - ’

Distance 10 m and displacement 10 m west
Distance 10 m and displacement 10 m north
Distance 10 m and displacement 10 m east

=N B

Distance 10 m and displacement O m west

PR

The runner’s traveled distance is 400 m, and his displacementis O m

"he runner’s traveled distance is 300 m, and his displacement is 100 m

The runner’s traveled distance is O m, and his displacement is 400 m

he runner’s traveled distance is 200 m, and his displacement is 200 m

M0 M cast

——i

= om oweeest

Distance 5 m and displacement 5m west

Distance 10 m and displacement 15m east
Distance 15 m and displacement S5m west
. Distance 15 m and displacement 5m east

90 %>




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

Page ( 38-46-47)

" Foure Asthe mal tuck s e, g

A coordinate system like map the reference point
at origen, identfy the position of orange car

caXh maibor aong e et

N2 XD HOW weut o i70w el uck s ow?

Q2: The reference point for describing the movement of the truckis

A. tree -
B. mailbox

C. River

andeacnoo,ectsposomc:nbe
ISentily INe DOSKION OF INe Orange COr.
A W==2p =

B. X=-2 v=
C. X=3 v= 3




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

Page ( 38.46.47) Figure 13 If the caris chosen as the reference point, the hurricane appears to be moving toward the car at
. 10km/h, and the house is moving away from the car at 10 kmyh.

Study the figures below, the house is the reference point, whiCH of the

following figures represent the car movement at velocity = 10 km/h west, 1 |
?and 20 km away from its reference point
/OJL<r“n
| 1
20 kmv/h - A
' I
1 10 km/h 10 O 70O
.
T - -
30 20 10 o 10 20 Wiest - X
MOkkm S0 kMmOl I S
West East
| I
s — -
2 10 kmv/h a I 2
3'0 =0 10 o so so 10 kn\rha
20Yk11 | I
West
30 20 10 §0
70 km 10 km
West -
! S
' 10 ;Iﬂnzn l 10 k..lx 3 —
3 |
1 | R
0 o 10 20 30 [0 'E>IO SO 7O 20
10 )(?'-
We st = East B '
‘l 10 km/h a
< | l
30 20 10 60
. ~ -~
4 ‘ 20 km 40 km
SO 70 s0 —— -




List the 6 types of simple machines with examples and describe how ]
[ simple machines are important in easing work Page (91-93)

.

Q; How are machines usaful far each figure.

Pulliey

Inclined plane

Q: which is the following not simple machine?
A.Wedge B.Screw c.inclined plane D. SGISSors

Which cannot be done by a machine? _ _
—_— change direction of force

A) increase force

B) increase work

C) change direction of a force

D) increase velocity

Increase force,




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

] ‘ Page (53-54)

Centripetal Acceleration
[ SR

Projectile motion

If you have tossed a ball to someone, you have probably noticed that thrown objects do not travel in straight lines. They curve
downward. That is why quarterbacks, dart players, and archers aim above their targets, /Anything that is thrown or shot through the
air Is called a projectile Earth's gravity causes projectiles to follow a curved path|

Horizontal and vertical motion When you throw or shoot an object, such as the rubber band in Figure 18, the force exerted by
your hand gives the object a horizontal velocity. For example, after the rubber band is released, ifs horizontal velocity is constant.

The acceleration of each horse The rubber band does ot accelerate horizontally} If there were no gravity, the rubber band would move along the straight dotted
. line in Figure 18. - -
is toward the cerlltre of the but v evgi Cal Nave acCel vwake= 948
carousel.

Q: if you are throwing and dropping the balls from the same height which true

Q: which true about horizontal and vertical motion

| horizontal vertical motion
A. The ball dropping reach the ground the first. . X
B. The ball throwing reaches the ground the first. Chan_ge " lomty Change ve loc!ty
CBotharrive the'Samme time: Velocity constant Change velocity
No accelerate No accelerate




Differentiate forms of energy and list the formula for KE and calculate for the unknown

Page (96-97)

Forms of Energy

Chemical Energy Electrical Energy Radiant Energy

SOLVE FOR KINETIC ENERGY A jogger withh a mass of 60.0 kg is moving forvward at a
speed of 3.0 nv/s. What is the jogger's kinetic energy from this forward motion?

Identify thhe kinetic energy: K Kinetic Energy

Unknowwn:

1
List the mass: 7z — 60.0 kg speed: v —m 3.0 m/s K_E- :/2 MV2
Knowns:

Sl M: Mass (Kg)
Solve the xr — % (60.0 k=2)(3.0 m/s)~ V: Velocity (m/s)
A t—— KrE — % (60.0 kg (9.0 m2/s2)
1 2
KE= E MV
M=o.15kg V=40m/s 16. A baseball with a mass of (.15 kg is moving at a speed of 40.0 m/s. What is the baseball's kinetic energy from this
1
KE= - (0.15)(40)* motion?
120




| list the formula for GPE and calculate for the unknown
Q: use the figure to answer the following questions. |

Page (99-100)

potential energy height
"
1- Which type of energy does the blue and green vase - /
have it? GBE GPE = mgh
2- Which vase has more GPE and why? Blue
mass gravity

SOLVE FOR GRAVITATIONAL POTENTIAL ENERGY A 4.0-kg ceiling fan is placed 2.5 m above the floor. What is the
gravitational potential energy of the Earth-ceiling fan system relative to the floor?

Identify the gravitational potential energy: GPE Ep

Unknown:

List the mass: 71 = 4.0 kg

height: z = 2.5 m

Knowns: gravity: g — 9.8 N/kg /n g h

Set Up the GPE — mgh
Problem:

Solve the GPE = (4 0kg) (9.8 N/kg)(2.5m) =98 N - ma = 98 J

Problem:

m=8 g=9.8 h=1.25
GPE=8 x 9.8 x1.25
GPE=98)

18. An 8.0-kg history textbook is placed on a 1.25-m high desk. What is the gravitational potential energy of the textbook-
Earth system relative to the floor?

O 57,000 J
O 1900 J
O 400 J
O 3800J

2) Approximately how much Kinetic energy does an object have from its motion if its mass is 150-kg
and it is moving at a speed of 5.0 meters per second?

4. A 0.50-kg apple is 2.0 m above the reference level. What is the GPE of the apple-Earth
system?

9.8]




Page (101-

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 103-104)
The Law of Conservation of Energy // .—\
States that energy cannot be created or destroyed. - X \
Energy can only be converted from one form to ~ -
The total energy remains constant.
Ball position Kinetic Energy (KE) Potential Energy (PE)
A highest lowest
B lowest highest
= increasing decreasing
D highest lowest
[ i ][ = ][ & ][ = ] 1. Which types energy on A, B ,C ?
A: KE B: GPE C: KE
2 which energy transformed? _

Q: use figure to answer questions

1. Which position has the greater gravitational energy GPE? H
2. Which types of energy is in position ¢? KE

3. Which energy transformed? KE to GPE




State the law of conservation of energy, explain how mechanical energy transforms, and compare Page (101-
between the KE & GPE for an object at a specific position for projectile motion and for swing motion 103-104)

1) Which sequence describes the energy conversions in a car engine?

() mechanical to thermal to chemical
(O chemical to thermal to mechanical
(O thermal to mechanical to chemical
(O kinetic to potential to mechanical

2) Fill in the blanks using the available answer choices.
A roller coaster starts at the top of a hill and rolls to the top of a lower hill. If mechanical energy
is constant, then the kinetic energy from the roller coaster’s motion is greater on the top of

hill.

{Blank 1)
Blank 1 options
« the lower
« the higher
« neither

3) The mechanical energy of a bicycle at the top of a hill is 6000 J. The bicycle stops at the bottom of
the hill by applying the brakes. If the gravitational potential energy of the bicycle-Earth system is
2000 J at the bottom of the hill, how much mechanical energy was converted into thermal

?
cnerey 4000 ]




Compare thermal energy, heat, and temperature and relate thermal energy to Page (114-115-
mass, motion, number of particles, kinetic energy and temperature 116-117)

1) is the thermal energy that is transformed from a material with a higher temperature to one
with a lower temperature.

Heat

W ok

Fotential enargy

Kinetic enargy

0000

2} When yvou measure the temperature of an object. vou are measuring
the average chemical energy of its particles.

the sum of its kinetic and potential enargies.

the average kinetic energy of its particles.

0000

the specific heat of the object.

3y Fill in the blanks using the available answer chaoices.

W hich of the metals in the table would experience the Iargest temperature increase for a given

amount of heat inpuowt? « e e
(FBlank 1)

AMaterial Specific Heat : : :
[3/(kg-=C)] S
Aduminum =oTw « s
Copper 3RS ¢t
Crold 129 : :
Tin 227 « .
Zinc IRE vt

Blank 1 options

= alurminurm ¢t
- COoOpper o .
-« gold
= tim

- FiNnc




Compare thermal energy, heat, and temperature and relate thermal energy to Page (114-115-
mass, motion, number of particles, kinetic energy and temperature 116-117)

. particles that make up the burner, which of the following energy

n of the burner particles?

T herrmaal

Nuclear

Kinetic

Potential

. A. The particles that make up the left burner are moving faster than the particle right burner. L
1 L
B. The particles that make up the right burner are moving faster than the particle left burner. — —
C. The same temperature the particles in left and right. mm/ \mm'
D. The same kinetic energy the particles in left and right. o * b \
. o %
Q: the average kinetic energy of particles of matter is called. - e
A. Heat o oy v
B. Thermal energy
C. Tempearature
D. Potential energy I
Q: Which is true about thermal energy? Q: which is not true about the figure
A. increase kinetic energy decrease thermal energy.

C. Increasing temperature decreases thermal energy.




Page (117-118)

Relate specific heat to the energy needed to increase the temperature of an
object one degree and calculate specific heat for the unknown

m Specific Heat [J/(kg--C)]

Specific Heat: is the amount of heat needed to raise Water 4200
the temperature of 1 kg of that material by 1°C.

Wood 1700
Scientists measure specific heat in joules per kilogram Sand =
. an
degree Celsius [J)/(kg * °C
Carbon (graphite) 710
Why Water has more specific heat than Iron? Iron 450
Strong Freely moving electrons
intermolecular - /
for y . _
" / orees . ok K e SOLVE FOR THERMAL ENERGY A wooden block has a mass of 20. 0 kg and a specific heat of 1700 J/ (kg - °C). Find the
, ’ ....... s i - ﬁ t Q , change in thermal energy of the block as it warms from 15.0°C to 25.0°C.
. p - i _?./ | il w) ‘5
...'.’{; ........ '; N H JQ "UQ ‘ Identify the change in thermal energy: 0
h = TToea ‘-‘ g - o J ) Unknown:
. i 20.0k
Water molecules have The electrons in metals — A ng e
strong attraction move easily initial temperature: T = 15.0°C

specific heat: C = 1700 J/ (kg-°C)

SetUpthe O =m(T;-T;)C
Problem:

Thermal Energy Equation

; 3 s = (20.0 kg) (25.0°C - 15.0°C) (1700 J/ (kg - °C))
change in thermal energy (J) = mass (kg) - temperature change (°C) - specific heat(%) O=( &
e &y () (k) - temp ge('C)-sp ke“C Solvethe = (20.0kg)(10.0°C) (1700 ¥/ (kg - °C))
Q=m(T; -T)C Problem: = 340,000




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)

SOLVE FOR THERMAL ENERGY A wooden block has a mass of 20. O kg and a specific heat of 1700 J/ (kg - °C). Find the
change in thermal energy of the block as it warms from 15. 0°C to 25. 0°C.

Identify the change in thermal energy: O

Unknown:
List the mass: m = 20.0 kg
Knowns: final temperature: 7y = 25.0°C

initial temperature: 7; = 15.0°C
specific heat: C = 1700 J/ (kg-°C)
Set Up the O —=m (T — LHC
Problem:
O = (20.0 kg) (25.0°C — 15.0°C) (1700 J/ (kg - °C))
Solve the = (20.0 kg) (10.0°C) (1700 J/ (kg - °C))
Problem: = 340,000 J

Thermal Energy Equation

Q=m(T1-T2)C change in thermal energy (J) = mass (kg) - temperature change (°C) - specific heat (ﬁ)
m=50 C= 1000 T|= O=m(T; -T,)C -
20 T2=30
Q=m(T2-T1)C 1. The air in a room has a mass of 50 kg and a specific heat of 1000 I/ (kg - °C). What is the change in thermal energy of the
Q=( 50)(30-20)(1000) air when it warms from 20°C to 30°C?
Q=500,000 )




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

4) Describe how the motions of the particles that make up an object change when the object’s
temperature increases.

The particles that make up an object move faster as that object’s temperature increases

5) Explain why water is often used as a coolant.

Water has a high specific heat.

6) Explain whether the following statement is true: For any two objects, the one with the higher
temperature always has more thermal energy.

False. because the swimming pool has a much larger mass, the swimming pool

has far more thermal energy.




[ 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, Outer
which minimize energy transfers by radiation. pase

Vacuum

Reflective
surfaces

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)

1) Fill in the blanks using the available answer choices.

The transfer of energy through matter by the direct contact of particles is called
— conauction
Blank 1 options

- conduction

- confluence

- convection
e radiation

2) is the transfer of energy in the form of eclectromagnetic waves.

3) Which type of energy transfer does not require matter?
O work
O conduction
O radiation
O convection

4) Which of the following types of thermal energy transfer is primarily responsible for heating the

water?

convection and radiation
conduction

convection

conduction and convection




Compare between Fusion and fission

Fusion Fission
Definition Nuclei combine to form large Nucleus splits to small
nucleus nucleus
Amount of energy Grater than Less than
release
Location Stars Nuclear power plant

) Fusiconm

e

Soins = or more lighter Splits = larger atorm imnto
Aatorrms iNto a larger one = or miore srmaller omnes

Reactor Core

v A Nuclear Reactor: uses energy from

fission and control rods that are used to

°
Nuclear fuel pellets are stacked together to form fuel rods. The  The bundles are inserted into the reactor, core where a coolant contrOI the nuclear reactlo“.

fuel rods are bundled together and covered with a metal alloy. removes the heat produced by the fission reaction.

nuclear reactions to generate electricity.
v All reactors contain fuel that can undergo

Page (199-200)

1.what is the name of this figure?
nuclear power plant

2. used to

generate electric energy

1) In what part of a nuclear reactor does fission occur?
(O coolant
QO turbine
(O generator

Q core

2) Which of the following is true of nuclear fuel for power plants?
(O Itis usually plutonium oxide.
QO It must be kept away from the reactor core.
QO It must have nuclei that can undergo fission.
(O Itis easily obtained without risk to the environment.

Q: write advantage and disadvantage nuclear power plant?

Advantage nuclear power plant Disadvantage nuclear power plant .
No release carbon dioxide expensive ..
Generate electricity Take long time to building power plant ..

Release radioactive waste "




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

materials are used.

Nuclear waste: is any radioactive material that results when radioactive

Low-level nuclear waste

High-level waste

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.

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.

Q: the disposal of nuclear waste

A. combustion

B. thrown into water.

C. Stored in spill -safe containers and buried
hundreds of meters belowground.

Figure 16 Spent nuclear fuel is stored in spill-safe
containers at nuclear power plants and often

submerged within specially designed pools.




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

faster than humans
v Example: Solar energy — wind Energy — Hydro Energy

v A Renewable Resource: is an energy source that is replaced by natural processes

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)

Asolar cell is made
of two layers of
semiconducting

materials.

Antireflective

cover

Electron-rich
semiconductor

Electron-poor
semiconductor

When sunlight strikes a solar cell,
Sunlight electrons are ejected from the
electron-rich semiconductor. These
electrons flow through a circuit back
% %\ to the electron-poor semiconductor.
)

coatin /
Glass b

Electron
flow

contacts

N
Generator/

Turbine

Air-cooled

energy storage

Q: how do solar cell convert energy?
A. chemical to electrical

B. electrical to radiant energy

C. radiant energy to thermal energy

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

D. radiant energy to electrical energy

A\,
condenser Thermal = '/

Parabolic
troughs




Explain renewable energy resources based on their principles, efficiency, environmental

| Page (207-208-209) |

impact, and role in sustainability.

v" Hydroelectricity Is the electric current produced from the energy of moving water.

v Hydroelectric power plants convert mechanical energy into electrical energy with
almost no pollution.

v They are almost twice as efficient/as fossil fuel-burning or nuclear power plants.

v" The rushing water held behind a dam spins a turbine, converting gravitational

potential energy to [ICCHGNICEIEHEIgMand then to electrical energy.
v' Dams and hydroelectric power plants, however, can disturb the natural

ecosystems.

v Hydroelectricity Power can also be produced in the ocean by

1- Waves. 2~ Tides

v As waves enter the channel, they spin turbines, converting mechanical energy into
electrical energy.

2- Tide

v Gravity from the Sun and Moon causes ocean tides

v The differences between high and low tide can generate hydroelectric power.
v' Energy from the ocean is nearly pollution free.

v The efficiency is similar to that of hydroelectric power plants.

Reservoir




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

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.
v The greater the wind speed and the longer it blows, the greater

AN

the amount of wind energy converted into electrical 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.

1) Which of the following sources of electrical power is most efficient?

nuclear power plants
coal power plants
solar cells
hydroelectric dams

0000

2) All of these are considered renewable sources of energy except

hydroelectric dams.
solar cells.
wind turbines.

nuciear | ~er plants.

0000

Figure 22 Wind energy is converted to electrical
energy as a spinning propeller turns a generator.




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

Generator
v Geothermal energy: Is the thermal energy that is contained _E'_ect”dty Tu,bme\

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.

v" The steam returns to the surface, where it spins a turbine
that power an electric generator.

AN

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) |

Cooling tower

Pump




Types of Air pollution
1- Natural Sources, such as forest fires and volcanic eruptions.

2- Manufactured Sources, such as cars, farming, and construction.
_ 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.

1/1/\" [3) Ozone and other
compounds form

B' the pre: ofs Ight
nitrogen comn unds relea: A
ol Joxygen atoms. .Oxygen B o)
In air combine with oxygen
Y Car exhaust contains atoms to form ozone (O5).
" nitrogen compounds and
(;;:’v

3) Burning renewable organic matter, such as sugarcane fibers, can produce electricity. Such

4- Sulfur=, Nitrogen-, and Carbon-based compounds from vehicles and

factors react with moisture in the air, they form acids. : ,
o renewable organic matter is called
, it is called'acidprecipitation. It can corrode metals and cause harm to .
. (O hydroelectric energy.
plants and animails. O biomass fuel,

(O geothermal energy.
O fossil fuel.

1. What are some of the effects of acid rain?

Soil and groundwater become more acidic. Increased acidity can damage ticee and
buildings. It also kills fish when streams and lakes become to acidic.

2. How does nature play a role in the development of smog?

Photochemical smog forms with the aid of light. Sulfur, nitrogen, and carbon-based
compounds are released into the air when fossil fuels are burned and react with oxygen.




