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Physics 11 – Unit 2: Motion in a Straight Line

· Scalar and Vector Quantities

· Scalar:
A scalar is a quantity that has only a magnitude or size.

· Vector:
A vector is a quantity that has both magnitude (size) and direction.


· Position, Distance, and Displacement

· Position:
Position is the separation between an object and a reference point.

· Distance (Scalar):
Distance needs no reference frame.  We measure the distance between two objects by measuring their separation.

· Displacement (Vector):
The change in position of an object is often called its displacement.  Displacement describes both the magnitude of the change in position and the direction of that change.




· Speed and Velocity

· Speed (Scalar):
The speed of an object moving with uniform motion is the distance it travels each second, and is calculated by dividing the distance travelled by the time taken.





· Velocity (Vector):
The velocity between two times is the change in position divided by the difference in the two times.

· Uniform Velocity (Constant Velocity):





· Position-Time Graphs:

	




· Average Velocity:
Average velocity involves the total displacement and the total time required for the displacement.





· Average velocity is given by the slope of the line joining two points on a position-time graph.  Average velocity can be either positive or negative.

· Speed is the size or magnitude of the velocity.  Speed is always positive.

· Instantaneous Velocity:
Instantaneous velocity is given by the slope of the tangent to a position-time graph.




· Relativity of Velocity

e.g.	A ship is moving forward at 10.0 m/s.  A passenger is waking on the deck.  What are his velocities, as measured by an observer at rest on the shore, if ht passenger walks a) with a velocity of + 2.0 m/s toward the front of the ship?  b) with a velocity of – 2.0 m/s toward the rear?
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Velocity is given by the slope of a position-time graph.
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Practice
1. State the displacement of each of the following changes in position
(refer to the diagram on page 43, if necessary).
(@) —8 kmto —2 km
(b) +2 km to —8 km
() Okmto +8km
(d) =8 km to +20 km
(e) +8 kmto —8 km
(+6 km, —10 km, +8 km, +28 km, — 16 km)
2. The symbol ““A” has other uses. Find the change in cach of the
following.
(a) The temperature falls from +10°C to —20°C. Find Ar.
(b) The value of a stock increases from $12.00 to $17.50.
Find A$.
(¢) A person on a diet goes from 60 kg 1o 55 kg. Express An.
(d) A ball falls from a point +20 m above the ground into a
hole —10 m deep. Find Ad.
(—30°C, +$5.50, —5 kg, —30 m)
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Practice

1.

2.

3.

What is the speed of a train that travels 480 km in 8.0 h?
(60 km/h)
How fast is an airplane moving when it travels 580 min 2.50 s?
(232 m/s)

An ant moves 29.4 mm in 72.8 s. How fast is it moving?
(0.404 mm/s)
A car goes 25 km in 0.70 h, then travels 35 km farther in the

next 1.50 h. What is its average speed for the entire trip?
(27 km/h)
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Practice
1. What is the uniform velocity of an airplane that flies 602 m[E]
in 2.50 s? Express your answer in metres per second and
kilometres per hour. (241 m/s[E], 867 km/h[E])
2. The tine on a tuning fork moves 1.0 mm to the right in
4.0 X 10°*s. What is the uniform velocity of the tine in metres
per second? (0.25 m/s[right])
3. An electron travels at a uniform velocity of 1.30 X 10° m/s.
How much time is required for a displacement of 1.00 m?
(7.69 X 10 ¢5)
4. A spaceship travelled at a uniform velocity of 3.2 x 10* km/h
for 2.7 d. What was the displacement of the spaceship?
(2.1 X 10° km)
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Practice
Find the velocity in each section of the following position-time
graph. (—=2.5m/s, 0, 10 m/s, —3.8 m/s, 0, 8.8 m/s)
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. A hockey player’s slapshot averages 51.5 m/s on its flight from

the blue line to the goal, 20 m away. How long does the puck
take to reach the goal? (0.39 5)

. A rally driver completes three consecutive sections of a straight

rally course as follows: section 1 (10 km) in 7.50 min, section
2 (18 km) in 14.40 min, and section 3 (9.8 km) in 5.80 min.
What was the average velocity for the three sections? (Assume
no stop between sections.) (82 km/h)

. Using the graph, determine the average velocity for these in-

tervals: (a) AB, (b) AD, (c) BD.
(15 km/h, 5.0 km/h, 2.5 km/h)

. Using the graph for sample problem 3 (top of page), determine

the average velocity for each of the following sections.
@t=0stot=2s (byt=6stot =12s
(o) ¢ 6stor = 155s (10 m/s, —5.8 m/s, 0)
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Practice

Using the graph, determine each of the following.

(a) the average velocity for the first 2.5 s

(b) the average velocity for the interval 2.5 to 7.5 s

(c) the instantaneous velocity at the points A, B, and C

(d) the times at which the instantaneous velocity is approximately
zero
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