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Part 1:

 Swift Assess



Example 3:

FINDING DISPLACEMENT FROM A VELOCITY-TIME GRAPH 
The velocity-time graph at the right shows the motion of an airplane. 
Find the displacement of the airplane for Δt = 1.0 s and for Δt = 2.0 s.
Let the positive direction be forward. 

Δt = 1.0 s.
Δx = v Δt 
     = (+ 75 m/s)(1.0 s) 
     = + 75 m

 Δt = 2.0 s.
Δx = v Δt 
      = (+ 75 m/s)(2.0 s)
      = + 150 m

LO: 1 Relate the slope of a velocity time graph to the average acceleration of the object in 
motion

Example 3 Page 68



Q5. A race car’s forward velocity increases 
from 4.0 m/s to 36 m/s over a 4.0-s time 
interval. What is its average acceleration?

Q6. The race car in the previous problem 
slows from 36 m/s to 15 m/s over 3.0 s. 
What is its average acceleration?

Q7. A bus is moving west at 25 m/s when the driver 
steps on the brakes and brings the bus to a stop in 
3.0 s.
a) What is the average acceleration of the bus while 

braking?

b) If the bus took twice as long to stop, how would 
the acceleration compare with what you found 
in part a?

LO: 2 Apply the equation of motion relating the final velocity of an object to its initial velocity,
uniform acceleration, and time (vf = vi + at)

Problem 5, 6 Page 63



LO: 3 Use appropriate significant figures to record answers from a mathematical operation, 
with the correct number of digits

Problem 8 Page 13

Q12. Significant Figures Solve the following problems, using the correct number of significant figures each time.

a) 10.8 g - 8.264 g = 2.536 ..rounding to S.F.. → 2.5 g

b) 4.75 m - 0.4168 m = 4.3332 ..rounding to S.F.. → 4.33 m

c) 139 cm × 2.3 cm = 319.7 ..rounding to S.F.. → 320 c𝒎𝟐 = 3.2 x1𝟎𝟐 c𝒎𝟐
d) 13.78 g / 11.3 mL = 1.21946903 ..rounding to S.F.. → 1.22 g /mL

e) 6.201 cm + 7.4 cm + 0.68 m + 12.0 cm = 6.201 cm + 7.4 cm + 0.68x10-2 cm + 12.0 cm 93.601 cm ..rounding to 
S.F.. → 93.6 cm

f) 1.6 km + 1.62 m + 1200 cm = 1.6 x103m +1.62 m +12 m= 1613.62 ..rounding to S.F.. → 1600 m



LO: 4 Differentiate between distance travelled and displacement Figure 10 Page 37



LO: 5 Apply the equation of motion, (xf = 𝒗𝒂𝒗𝒈t + xi) or (xf - xi = 𝒗𝒂𝒗𝒈t), in numerical problems 
to calculate the position or other physical quantities

Example 4 Page 48



LO: 6 List the common steps of scientific method used in investigations Figure 2 Page 5

patterns of investigation procedures are called scientific methods



a) If the golf ball starts with a 
speed of 2.0 m/s and slows at a 
constant rate of 0.50 m/𝑠2, 
what is its velocity after 2.0 s? 

Q16. A golf ball rolls up a hill toward a miniature-golf hole. Assume the direction toward the hole is 
positive.

b) What is the golf ball’s 
velocity if the constant 
acceleration continues for 
6.0 s?

LO: 7 Apply the alternative equation of motion relating an object's final velocity to its initial 
velocity, its constant acceleration, and its initial and final positions (𝒗𝒇𝟐  = 𝒗𝒊𝟐 + 2a(xf - xi))

Problem 16 Page 67



Q16. A golf ball rolls up a hill toward a miniature-golf hole. Assume the direction toward the hole is 
positive.

c) Describe the motion of the golf ball in words and with a 
motion diagram.

LO: 7 Apply the alternative equation of motion relating an object's final velocity to its initial 
velocity, its constant acceleration, and its initial and final positions (𝒗𝒇𝟐  = 𝒗𝒊𝟐 + 2a(xf - xi))

Problem 16 Page 67



LO: 8 Define a coordinate system and identify the origin, position, and distance in a coordinate 
system

Figure 9 Page 36

• A coordinate system tells you the location of the zero point of the variable you are studying and the 

direction in which the values of the variable increase.

• The origin is the point at which both variables have the value zero. 

• Distance is the entire length of an object’s path

• Position is the distance and direction from the origin to the object

• Displacement is a change in position. Because displacement has both magnitude and direction, it is a 

vector.

∆𝑥 = 𝑥𝑓 − 𝑥𝑖 ⇒ ∆𝑥 = 25 − 5 = 20 



LO: 9 Describe the motion of an object if its velocity and acceleration are either in the same 
directions or opposite directions, hence state if an object is slowing down or speeding up

As mentioned in the 
book

Page 57



LO: 10 Define and calculate the average acceleration. Question 12 Page 64

Q12. Two joggers run at a constant velocity of 7.5 m/s east. 
Figure 10 shows the positions of both joggers at time t = 0.

a) What would be the difference(s) in the position-time 
graphs of their motion?

Figure 10 

Both lines would have the same slope, but they would rise       
      from the d-axis at different points,#15 m, and "15 m.



LO: 10 Define and calculate the average acceleration. Question 12 Page 64

Q12. Two joggers run at a constant velocity of 7.5 m/s east. 
Figure 10 shows the positions of both joggers at time t = 0.

b) What would be the difference(s) in their velocity-time 
graphs?

Figure 10 

Their velocity-time graphs would be identical.



LO: 11 Compare and contrast precision and accuracy with examples. Figure 11 Page 15



2. Use the v-t graph of the toy train in Figure 9 to answer these    
    questions.
a. When is the train’s speed constant?
     t = 5.0 s    to     t = 15.0 s

b. During which time interval is the train’s acceleration positive?      
     t = 0.0 s    to      t = 5.0 s

c. When is the train’s acceleration most negative?
     t = 15.0 s    to      t = 20.0 s

LO: 12 Calculate the displacement as the area under the curve of a velocity-time graph. Question 2
Question 20

Page 62
Page 68



LO: 12 Calculate the displacement as the area under the curve of a velocity-time graph. Question 2
Question 20

Page 62
Page 68

Q20. The graph in Figure 13 describes the motion of two bicyclists, Akiko and Brian, who start from rest and
travel north, increasing their speed with a constant acceleration. What was the total displacement of each
bicyclist during the time shown for each?

Hint: Use the area of a triangle: area = (1/2) (base) (height)



LO: 13 Classify physical quantities into vector and scalar quantities (distance, mass, displacement,
speed, velocity, acceleration, force, work, energy, pressure).

As mentioned in the 
textbook

Page 34

• Scalar is a quantity, such as temperature or distance, that is a just a number without any direction.
• Vector is a quantity, such as position, that has both magnitude and direction.

Practice Problem: 
Classify the next quantities into scalar or vector.
(Distance, mass, displacement, speed, velocity, acceleration, force, work, energy, pressure)



LO: 14 Recognize uniform or non-uniform motion from a motion diagram or a particle model. Figure 2 Page 57

• uniform motion moves along a straight line with an unchanging velocity.
• Non-uniform motion has a changing velocity.

Figure 2 The change in length of the velocity vectors on these motion diagrams indicates whether the jogger is 
speeding up or slowing down.



LO: 15 List the seven fundamental base quantities and their SI units. Table 1 Page 10



Part 2:

 Written Part



LO: 16 Identify the shape of a position-time and velocity-time graph for an object with
constant acceleration.
Interpret the velocity-time graph for a single or multiple objects in motion.

Question 22

Question 13

Page 68

Page 64

Q22. A car, just pulling onto a straight stretch of highway, has a constant acceleration from 
0 m/s to 25 m/s west in 12 s. 
a) Draw a v-t graph of the car’s motion. 



LO: 16 Identify the shape of a position-time and velocity-time graph for an object with
constant acceleration.
Interpret the velocity-time graph for a single or multiple objects in motion.

Question 22

Question 13

Page 68

Page 64

Q22. A car, just pulling onto a straight stretch of highway, has a constant acceleration from 
0 m/s to 25 m/s west in 12 s. 

b) Use the graph to determine the car’s displacement during the 12.0-s time interval. 



LO: 16 Identify the shape of a position-time and velocity-time graph for an object with
constant acceleration.
Interpret the velocity-time graph for a single or multiple objects in motion.

Question 22

Question 13

Page 68

Page 64

Q22. A car, just pulling onto a straight stretch of highway, has a constant acceleration from 
0 m/s to 25 m/s west in 12 s. 

c) Another car is traveling along the same stretch of highway. It travels the same distance 
in the same time as the first car, but its velocity is constant. Draw a v-t graph for this 
car’s motion.



LO: 16 Identify the shape of a position-time and velocity-time graph for an object with
constant acceleration.
Interpret the velocity-time graph for a single or multiple objects in motion.

Question 22

Question 13

Page 68

Page 64

Q22. A car, just pulling onto a straight stretch of highway, has a constant acceleration from 
0 m/s to 25 m/s west in 12 s. 

d) Explain how you knew this car’s velocity. 



LO: 16 Identify the shape of a position-time and velocity-time graph for an object with
constant acceleration.
Interpret the velocity-time graph for a single or multiple objects in motion.

Question 22

Question 13

Page 68

Page 64

OR



LO: 17 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, quadratic, or
inverse.
Find the slope from the graph of a linear relationship. 

As mentioned in the 
textbook 

Pages 20-22



LO: 17 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, quadratic, or
inverse.
Find the slope from the graph of a linear relationship. 

As mentioned in the 
textbook 

Pages 20, 21, 
22



LO: 17 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, quadratic, or
inverse.
Find the slope from the graph of a linear relationship. 

As mentioned in the 
textbook 

Pages 20, 21, 
22



LO: 17 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, quadratic, or
inverse.
Find the slope from the graph of a linear relationship. 

As mentioned in the 
textbook 

Pages 20, 21, 
22



LO: 17 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, quadratic, or
inverse.
Find the slope from the graph of a linear relationship. 

As mentioned in the 
textbook 

Pages 20, 21, 
22



LO: 17 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, quadratic, or
inverse.
Find the slope from the graph of a linear relationship. 

As mentioned in the 
textbook 

Pages 20, 21, 
22

Example Practice: 
Use the relationship illustrated in Figure 16 to determine the 
mass required to stretch the spring 15 cm.

Figure 16 



( )2 2

f i f i2v v a x x= + −
LO: 18 Apply the equation of motion relating the final position of an object to its

initial position, initial velocity, uniform acceleration, and time. 
Example 4 Pages 70



LO: 19 Define and identify independent and dependent variables for a given data set. As mentioned in the 
book

Pages 18



LO: 19 Define and identify independent and dependent variables for a given data set. As mentioned in the 
book

Pages 18

The factor that is manipulated during an 
investigation is the independent variable.

The factor that depends on the independent 
variable is the dependent variable.

Hint:
The independent variable always lie on the 
horizontal axis.
The dependent variable always lie on the vertical 
axis. 



LO: 20 Interpret a position-time graph that represents the motion of a single object.

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

Example 
Problem 2
Question 20

Page 41

Page 42



LO: 20 Interpret a position-time graph that represents the motion of a single object.

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

Example 
Problem 2
Question 20

Page 41

Page 42

Q20. Using the particle model motion diagram in Figure 16 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.



Additional Practice

 



QFigure 28 is a position-time graph for a rabbit running
away from a dog. 

• How would the graph differ if the rabbit ran twice as fast?

     The only difference is that the slope of the graph would be twice as steep

• How would it differ if the rabbit ran in the opposite direction?

     The magnitude of the slope would be the same, but it would be negative

Additional Example:



Q54. You ride a bike at a constant speed of 4.0 m/s for 5.0 s. 
How far do you travel?

xf = xi + v t
xf = 0 + 4.0 x 5.0 
xf = 20 m



Additional Example:



Q3. The figure below shows a simplified graph of a 
bicyclist’s motion. (Speeding up and slowing down 
motion is ignored.) When is the person’s velocity 
greatest?
A. section I 
B. section III 
C. point D 
D. point B



Q5. A squirrel descends an 8 m tree at a constant 
speed in 1.5 min. It remains still at the base of the 
tree for 2.3 min. A loud noise then causes the 
squirrel to scamper back up the tree in 0.1 min to 
the exact position on the branch from which it 
started. Ignoring speeding up and slowing down 
motion, which graph most closely represents the 
squirrel’s vertical displacement from the base of 
the tree?

Answer is A



Additional Example:



Additional Example:



Additional Example:



Additional Example:





All The Best!
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