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CH 1 (THE BIG PICTURE)

• the linear motion of objects in horizontal, vertical, and 
inclined planes

• the motion of a projectile in terms of components of its 
motion

• objects moving in two dimensions

• predict the motion of an object

• technological devices based on the concepts and principles 
of projectile motion



EQUATIONS

• Speed:

𝑣𝑎𝑣 =
𝑑

Δ𝑡

• Velocity:

Ԧ𝑣𝑎𝑣 =
Δ Ԧ𝑑

Δ𝑡



SPEED AND OTHER 
SCALAR QUANTITIES

• Kinematics: the study of motion

• Scalar Quantity: quantity that has magnitude, but no 
direction

• Instantaneous Speed [m/s]: speed at a particular instant

• Average Speed (𝑣𝑎𝑣) [m/s]: total distance of travel divided 
by total time of travel

𝑣𝑎𝑣 =
𝑑

Δ𝑡



SAMPLE PROBLEM 1

At the Molson Indy race in Toronto, Ontario, a driver covers a 
single-lap distance of 2.90 km at an average speed of 1.50 ×
102 km/h. Determine

a) the average speed in metres per second

b) the time in seconds to complete the lap



SAMPLE PROBLEM 1 – SOLUTIONS

a) To convert units, we multiply by factors that are 
equivalent to 1. We know that 1 km =1000 m and 1 h = 
3600 s

1.50 × 102 km/h ×
1000 m

1 km
×

1 h
3600 s

= 41.7 m/s

The average speed is 41.7 m/s.



SAMPLE PROBLEM 1 – SOLUTIONS

b) 𝑣𝑎𝑣 = 41.7 m/s
𝑑 = 2.90 km = 2.90 × 103 m
Δ𝑡 = ?

Rearranging the equation 𝑣𝑎𝑣 =
𝑑

Δ𝑡
to isolate Δ𝑡, we have

Δ𝑡 =
𝑑

𝑣𝑎𝑣
=

2.90 × 103 m

41.7 m/s
= 69.6 s

The time to complete the lap is 69.6 s.



VELOCITY AND OTHER 
VECTOR QUANTITIES

• Vector Quantity: quantity that has both magnitude and 
direction

• Position ( Ԧ𝑑) [m]: the distance and direction of an object 
from a reference point

• Displacement (𝛥 Ԧ𝑑) [m]:
change in position of an 
object in a given direction

• Δ Ԧ𝑑 = Ԧ𝑑2 − Ԧ𝑑1



VELOCITY AND OTHER 
VECTOR QUANTITIES

• Velocity ( Ԧ𝑣) [m/s]: the rate of change of position

• Instantaneous Velocity: velocity at a particular instant

• Average Velocity ( Ԧ𝑣𝑎𝑣): change of position divided by the 
time interval for that change

Ԧ𝑣𝑎𝑣 =
Δ Ԧ𝑑

Δ𝑡



SAMPLE PROBLEM 2

The cyclist in Figure 3 takes 25.1 s to cover the displacement 
of 115 m [E] from Ԧ𝑑1 to Ԧ𝑑2.

a) Calculate the cyclist’s average velocity.

b) If the cyclist maintains the same average velocity for 1.00 
h, what is the total displacement?

c) If the cyclist turns around at Ԧ𝑑2 and travels to position Ԧ𝑑3
= 565 m [W] in 72.5 s, what is the average velocity for the 
entire motion?



SAMPLE PROBLEM 2 – SOLUTIONS



SAMPLE PROBLEM 2 – SOLUTIONS



SAMPLE PROBLEM 2 – SOLUTIONS



POSITION AND VELOCITY GRAPHS
UNIFORM MOTION

• Straight line = constant velocity (uniform motion)

• Find velocity by calculating the slope of the line



SAMPLE PROBLEM 3



SAMPLE PROBLEM 3 – SOLUTIONS



POSITION AND VELOCITY GRAPHS
NONUNIFORM MOTION

• Average velocity between any two points:

Ԧ𝑣𝑎𝑣 =
Δ Ԧ𝑑

Δ𝑡



POSITION AND VELOCITY GRAPHS
NONUNIFORM MOTION – CONT.

• Instantaneous velocity:

Ԧ𝑣 = lim
Δ𝑡→0

Δ Ԧ𝑑

Δ𝑡

• Tangent: a straight line that touches a 
curve at a single point and has the same 
slope as the curve at that point

• How to draw a tangent

https://youtu.be/b3l2TsgpxeM?t=150


SAMPLE PROBLEM 4



SAMPLE PROBLEM 4 – SOLUTIONS



SAMPLE PROBLEM 4 – SOLUTIONS



SAMPLE PROBLEM 4 – SOLUTIONS



DISPLACEMENT AND VELOCITY IN 
TWO DIMENSIONS

• Use degrees and compass points to describe the direction of the 
vector

• Total Displacement: sum of all displacement vectors
Δ Ԧ𝑑 = Δ Ԧ𝑑1 + Δ Ԧ𝑑2 + ⋯



SAMPLE PROBLEM 5



SAMPLE PROBLEM 5 – SOLUTIONS



SAMPLE PROBLEM 5 – SOLUTIONS



SAMPLE PROBLEM 5 – SOLUTIONS



SAMPLE PROBLEM 5 – SOLUTIONS



SUMMARY

• A scalar quantity has magnitude but no direction.

• Average speed is the total distance travelled divided by the total time of travel.

• A vector quantity has both magnitude and direction.

• Position is the distance with a direction from some reference point.

• Displacement is the change of position.

• Velocity is the rate of change of position.

• Average velocity is change of position divided by the time interval for that change.

• Instantaneous velocity is the velocity at a particular instant.

• Instantaneous speed is the magnitude of the instantaneous velocity.

• The slope of the line on a position-time graph indicates the velocity.

• The area under the line on a velocity-time graph indicates the change of position.

• In two-dimensional motion, the average velocity is the total displacement divided by the time interval for 
that displacement.



PRACTICE

Readings
• Section 1.1 (pg 6)

Questions
• pg 17 #1-8, 10


