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1-Differentiate between scientific theory and scientific law
Explain why a scientific theory cannot become a scientific law

Page No. 7-8 

Scientific theories Scientific laws

an explanation of things or 
events based on knowledge 

gained from many 
observations and 

investigations.

a statement about what 
happens in nature and seems 

to be true all the time. 

Newton provided an explanation for why objects fall; he 
proposed that objects fall because they and Earth are 
attracted by a force. Which of the following represents 
what Newton said?
A scientific model
A scientific hypothesis
A scientific theory
A scientific law

1-A has been tested and supported many times.
a. scientific theory
b. scientific law
c. scientific hypothesis
d. scientific model

Explain why a scientific theory cannot become a scientific law
Because laws describe what happens, while theories explain why it 
happens. 

Which is a statement about what happens in 
nature and seems to be true all the time?
a. scientific theory
b. scientific law
c. scientific hypothesis
d. scientific model



2-Express the derived units for common quantities (like velocity, 
acceleration, force, pressure, volume, density) in terms of their SI base units

Page No. 11-12 

What is the SI base unit of temperature?
a. Celsius
b. Fahrenheit
c. Kelvin
d. Joule

What is the base unit of time?
a. Second
b. Minute
c. Hour
d. Day

Use dimensional analysis to validate equations and to choose the 
appropriate conversion factor when converting units



Page No. 11-12 3-Use dimensional analysis to validate equations and to choose the 
appropriate conversion factor when converting units



4- Identify the significant digits in a given number
-Use appropriate significant figures to record answers from a mathematical operation, with the correct number of digits

Page No. 11-12 

8. Significant Figures Solve the following
problems, using the correct number of significant figures each time.
a. 10.8 g 8.264 g
b. 4.75 m --0.4168 m
c. 139 cm x 2.3 cm
d. 13.78 g/11.3 mL
e. 1.6 km + 1.62 m + 1200 cm

a. 10.8 g - 8.264 g
10.8 g - 8.264 g = 2.536 g
= 2.5 g after rounding

b. 4.75 m 0.4168 m
4.75 m - 0.4168 m = 4.3332 m
4.33 m after rounding

C- 139 cm x 2.3 cm = 
320 cm² or 3.2 x 102 cm²

13.78 g + 11.3 mL
1.22 g/mL

1.6 km + 1.62 m + 1200 cm = 1613.62 m
= 1600 m or 1.6 km after rounding

What is the answer to (56 + 2.15 + 
0.5643), giving the correct number of 
significant figures in the answer?
59
58
58.7143
58.71

What is the number of 
significant digits in the 
measurement 2.002m?
a. 2
b. 3
c. 4
d. 5

What is the number of 
significant digits in the 
measurement 10.005m?
a. 2
b. 3
c. 4
d. 5



5-Compare and contrast precision and accuracy with examples Page No. 14 

Example above, student 3's measurements are the most precise, within ± 0.1 cm.

Both the measurements of student 1 and student 2 are less precise because 
they have a larger uncertainty (student 1 = ± 0.2 cm, student 2 = ± 0.3 cm).



5-Compare and contrast precision and accuracy with examples Page No. 14 

How close are a set of measurements to 
each other when taken the same way?
Precision
Accuracy
Measurement



6- Define and identify independent and dependent variables for a given data Page No. 17-18 

7-Represent data in graphical form, draw the best fit line, and identify from the shape of 
the graph if the relationship between the variables is linear

NOTE : Independent variable is plotting on x axis

dependent variable is plotting on x axis



8-Identify the mathematical equation for linear relations Page No. 18-19 

𝟏𝟔 𝒄𝒎 −𝟏𝟒.𝟏 𝒄𝒎

𝟑𝟎 𝒈 − 𝟓 𝒈
 = 0.08 cm/g



9- Predict the unknown values in a linear relation using the slope and the intercept with 
the vertical axis

Page No. 22 



10-Differentiate between distance travelled and displacement Page No. 32-33 

Displacement
Is a change in position.
Is the distance with a given direction between starting point 
(𝒙𝒊) and ending point (𝒙𝒇)

(Displacement) ∆ 𝒙 = 𝒙𝒇 − 𝒙𝒊 

𝒙𝒊 = 𝟓𝒎                  𝒙𝒇= 25m

∆ 𝒙 = 𝟐𝟓 − 𝟓 = 𝟐𝟎𝒎 𝑬𝒂𝒔𝒕 
   Distance = 25m

Distance  The length of a path traveled between two 
positions  (SI unit m)

(Displacement) ∆ 𝒙 = 𝒙𝒇 − 𝒙𝒊 

𝒙𝒊 = 𝟎𝒎                  𝒙𝒇= 80 m

∆ 𝒙 = 𝟖𝟎 − 𝟎 = 𝟖𝟎𝒎 𝑬𝒂𝒔𝒕 
   Distance = 20 + 20 + 80 = 120 m



Page No. 32-33 10-Differentiate between distance travelled and displacement

(Displacement) ∆ 𝒙 = 𝒙𝒇 − 𝒙𝒊 

𝒙𝒊 = 𝟐𝟓𝟎𝒎                  𝒙𝒇= 450 m

∆ 𝒙 = 𝟒𝟓𝟎 − 𝟐𝟓𝟎 = 𝟐𝟎𝟎𝒎 𝑬𝒂𝒔𝒕 

If the Emirati Hope Probe orbited Mars one full cycle, what is the probe's 
distance traveled and displacement?

Vector- has a magnitude 
(value) and direction

Scalar - has only 
magnitude (value) 

displacement distance

velocity mass

acceleration Speed

Force work

energy

pressure

Time

Temperature

Classify physical quantities into vector and scalar quantities (distance, mass, 
displacement, speed, velocity, acceleration, force, work, energy, pressure



Page No. 32-33 
10-Differentiate between distance travelled and displacement



11- Classify physical quantities into vector and scalar quantities (distance, mass, 
displacement, speed, velocity, acceleration, force, work, energy, pressure Page No. 33 

(Displacement) ∆ 𝒙 = 𝒙𝒇 − 𝒙𝒊 

𝒙𝒊 = 𝟏𝟎𝟎𝒎                  𝒙𝒇= 200 m

∆ 𝒙 = 𝟐𝟎𝟎 − 𝟏𝟎𝟎 = 𝟏𝟎𝟎𝒎 𝑬𝒂𝒔𝒕 
   Distance = 400 + 200 = 600 m



12- Plot a position-time graph given position-time value. Page No. 37-38-39-40 

1- Plot the data 
2- Use the graph to draw a motion 
diagram
3-What is the instantaneous position at 
3.0 second ( 15m)

x 0    5    10   15  20  25  30 m
     t 0                                     6 s

1- 2.4 s              2- 22.5 m

EXAMPLE Problem 1
ANALYZE A POSITION-TIME GRAPH When did the runner 
whose motion is described in Figure 11 reach 12.0 m 
beyond the starting point? Where was she after 4.5 s?

The car starts at a position 125.0 m 
and moves toward the origin, 
reaching the origin in 5.0 s after it 
started moving beyond the origin.

10-Describe the motion of each 
object in the following graph:

1-Using the particle model motion diagram of a 

baby crawling across a kitchen floor, plot a 

position-time graph to represent the motion. The 

time interval between dots on the diagram is 1 s.

1-Create a particle model motion diagram from 

the position-time graph

13- Convert a particle model to a position time graph and vice-versa

Page No. 41



14- Interpret a position-time graph that represents the motion of 
multiple objects

Page No. 40 

1- At 45 s  2- 190 m

15- Apply the equation of motion, (xf = vavg t + xi) or (xf - xi = vavg t ), in 
numerical problems to calculate the position or other physical quantities

ഥ𝒗 = 𝟏𝟐 𝒎/𝒔𝒆𝒂𝒔𝒕

𝒙𝒊 = 𝟒𝟔 𝒎 east

𝒕 = 𝟑 𝒔

𝒙𝒇 =?

𝒙𝒇 = ഥ𝒗 𝒕 +  𝒙𝒊 

𝒙𝒇 = 𝟏𝟐 × 𝟑 + 𝟒𝟔

𝒙𝒇 = 𝟖𝟐 𝒎 East

Page No. 46-47 



16-Recognize uniform or non-uniform motion from a motion diagram or a particle model. Page No. 53-58 

At Rest Constant Speed

Slowing downSpeeding up

Nonuniform motion
Change Velocity

Uniform Motion
Velocity is Constant



16-Recognize uniform or non-uniform motion from a motion 
diagram or a particle model.

Page No. 53-58 



16- Recognize uniform or non-uniform motion from a motion 
diagram or a particle model.

Page No. 53-58 

Depending on the particle model in the figure for the motion of a 
vehicle, which of the following is true for the vehicle's motion?

The vehicle moved at constant velocity
The vehicle moved faster
The vehicle moved slower
The vehicle started to move faster and then slower



Speeding up - velocity and acceleration in  the same 
direction (+v) (+a)

Slowing down- velocity and acceleration in different 
direction (+v) (-a)

Speeding up - velocity and acceleration in  the same 
direction (-v) (-a)

Slowing down- velocity and acceleration in different 
direction (-v) (+a)

Constant velocity  - acceleration (0) 

17- Describe the motion of an object if its velocity and acceleration are either in the same direction 
or opposite directions, hence state if an object is slowing down or speeding up

Page No. 56 



16- Describe the motion of an object if its velocity and acceleration are either in the same direction 
or opposite directions, hence state if an object is slowing down or speeding up

Page No. 56 

Define free fall and free fall acceleration Page No. 71 

Free Fall: Is movement of an object caused only by the force of gravity

Free Fall Acceleration  is the  acceleration due to gravity

About 400 years ago, Galileo Galilei discovered that, neglecting the 
effect of the air, all objects in free fall have the same acceleration. It 
doesn't matter what they are made of or how much they are



18- Explain how an object can accelerate while moving at a constant speed Page No. 62 

The car moves with constant velocity, but 
it accelerate because the change in the 
direction of motion.



19- Apply the equation of motion relating the final velocity of an object to its initial velocity, uniform 
acceleration, and time (vf = vi + at).

Page No. 65 

Vi = 2 m/s         Vf = ?                            

t = 6 s            a  = -0.50 m/ 𝒔𝟐 

  

2+(-0.50x6)=-3 m/s

3 m/s away from the hole

Vi = 2 m/s         Vf = ?    

t= 2 s                a  = - 0.50 m/ 𝒔𝟐 

2+(-0.50x2)=1 m/s

1 m/s towards the hole

16. A golf ball rolls up a hill toward a miniature golf 
hole. Assume the direction toward the hole is 
positive.
a. If the golf ball starts with a speed of 2.0 m/s and 
slows down at a constant rate of 0.50 m/s², what is 
its velocity after 2.0 s?
b. What is the golf ball's velocity if the constant 
acceleration continues for 6.0 s?
c. Describe the motion of the golf ball in words and 
with a motion diagram

a

b

c. The ball's velocity decreased in the first case. In the 
second, the ball slowed to a stop and then began rolling 
back down the hill. See Online Solutions Manual.

Vi = 0 m/s         Vf = 28 m/s     

                       t = ?                  = 5.5 m/ 𝒔𝟐 

  

28=0+(5.5x?)=5.1 s

Vi = 30 km/h East  

Vi= (30x1000)/1x60x60 = 8.3 m/s
Vi = 8.3 m/s      Vf = ?     t=6.8       a = 1.5 m/ 𝒔𝟐 

  

8.3+(1.5x6.8)=18.5 m/s East

Or

18.533×1000/3600​=66.7 km/h

67 km/h East

17

18

A bus traveling 30.0 km/h east has a constant 
increase in speed of 1.5 m/s². What is its velocity 
6.8 s later?

18. If a car accelerates from rest at a constant rate of 5.5 
m/s² north, how long will it take for the car to reach a 
velocity of 28 m/s north?





List the common steps of scientific methods used in investigations
Classify common quantities into base and derived quantities with their SI units

Page No. 71 



22- -Interpret the motion represented by motion diagrams and particle models.
-Determine displacement using vector addition or subtraction in one dimension
-Define and calculate the average speed using a suitable mathematical representation
-Define and calculate the average velocity using a suitable mathematical representation

Page No. 32-
35-36-45 

Displacement
Is a change in position.
Is the distance with a given direction between starting point 
(𝒙𝒊) and ending point (𝒙𝒇) (Displacement) ∆ 𝒙 = 𝒙𝒇 − 𝒙𝒊 

𝒙𝒊 = 𝟓𝒎                  𝒙𝒇= 25m

∆ 𝒙 = 𝟐𝟓 − 𝟓 = 𝟐𝟎𝒎 𝑬𝒂𝒔𝒕 
Distance = 25m

Distance  The length of a path traveled between two 
positions  (SI unit m)



Page No. 32-
35-36-45 

26- The graph in the figure shows the motion of a cruise 
ship sailing slowly through calm waters to the south.
a. What is the ship's average speed? 
b. What is the ship's average velocity?

29-The graph in Figure 22 represents the motion of a 
bicycle.
a. What is the standard average speed of the bicycle?
b. What is the vector average speed of the bicycle?



23-Analyze a position-time graph to describe an object’s motion
-Calculate average velocity (magnitude and direction) from the slope of a position-time graph during a certain time interval 
and instantaneous velocity from the slope of a position-time graph at a certain instant

Page No. 37-
39- 41 

1- 2.4 s

2- 22.5 m

The car starts at a 
position 125.0 m and 
moves toward the origin, 

reaching the origin in 5.0 
s after it started moving 
beyond the origin.

10. The graph in the figure 13 represents the motion of a car 
moving along a straight highway. Describe in words the car's 
motion.

12. Answer the following questions about the car's motion. 
Assume that the positive x-direction is east of the origin and 
the negative x-direction is west of the origin.
a. At what time was the car's position 25.0 m east of the origin?
b. Where was the car at time t = 1.0 s?
c. What was the displacement of the car between times t = 1.0 
s and t = 3.0 s?

a-4.0 s

b-100 m



23-Analyze a position-time graph to describe an object’s motion
-Calculate average velocity (magnitude and direction) from the slope of a position-time graph during a certain time interval 
and instantaneous velocity from the slope of a position-time graph at a certain instant

Page No. 37-
39- 41 

No
Both travel in positive direction, but one moving 
faster than the other 

In particle model reach to position 10 m in 10 s
In the graph reach to position 10 m in 2.5 s

25. Critical Thinking Look at the diagram and graph shown 
in Figure 18. Do they describe the same motion? Explain. 
The time intervals in the particle model diagram are 2 s.

24-Interpret the velocity-time graph for a single or multiple objects in motion
-Find the slope and y-intercept of a velocity-time graph to describe the motion of an object

Page No. 57-60

Motion description

A Move with constant velocity to East

B Speeding up  to East

C Slowing down to East

D Slowing down to west then Speeding up  to East

E Constant velocity to west



24-Interpret the velocity-time graph for a single or multiple objects in motion
-Find the slope and y-intercept of a velocity-time graph to describe the motion of an object

Page No. 57-60

The object starts motion with high velocity and high acceleration 

then decreased and finally moved with almost constant velocity  

Figure 3-5 is a v-t graph for Steven as he walks along the 
midway at the state fair. Sketch the corresponding motion 
diagram, complete with velocity vectors.



Page No. 57-60
3. Refer to the v-t graph of the 
toy train in Figure 3-6 to answer 
the following questions.

a. When is the train's speed 
constant? 5.0 to 15.0 s

b. During which time interval is 
the train's acceleration positive?

0.0 to 5.0 s

c. When is the train's 
acceleration most negative?

15.0 to 20.0 s

5. Plot a v-t graph representing the 
following motion. An elevator starts at 
rest from the ground floor of a three-story 
shopping mall. It accelerates upward for 
2.0 s at a rate of 0.5 m/s², continues up at 
a con-stant velocity of 1.0 m/s for 12.0 s, 
and then experiences a constant 
downward acceleration of 0.25 m/s² for 
4.0 s as it reaches the third floor.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32

