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Vector Lab (to do next class):  We are hosting a visitor to our school and you are to provide a detailed map so that this person can get to three different places in the school:  
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- Speed and velocity can be graphically represented. The slope of a position-time graph

Position-Time gives the velocity of the moving object. A positive slope indicates positive velocity. A

Graphs negative slope indicates negative velocity. When an object is not moving, the position
does not change, so the slope is zero. That i, the line is horizontal.

Sometimes it can be confusing to determine the direction and the sign to use. Itis
important to remember what point of view or frame of reference you are using to observe
the action. For example, if you are riding a bike toward your friend at a velocity of
10 km/h [west], your friend sees you coming at 10 km/h [east]. Both of you observe the
same situation, it's just the direction that is different. That is why it is important to know
which direction is positive and which direction is negative before you start. Usually, if all
the motion is in one direction, positive values will be used unless indicated. That will be
the case in this book.

The next sample problem describes how the motion of a skateboarder can be
solved mathematically and graphically and the velocity of the skateboarder determined.
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Your vector map must include:

» Starting point and Destination

» Each vector (shown as arrows) on your path.
» Scale and orientation

» Calculated total distance (scalar)

» Calculated total displacement (vector)
< HINT: vectors have magnitude and direction!!!




image1.png
Distance and

placement

How far did it travel? How long did it take? How fast did it move? Did it speed up or slow
down? These are typical questions one might ask about any object that moves, whether
is a car, a planet, an electron, or a molecule. All of these questions fall under the heading
of kinematics: the study of the motion of objects, without reference to the cause of

the motion. In kinematics, we learn how to describe the motion of objects in terms of
measurable variables such as time, distance, speed, and acceleration.

When you take a trip a road sign will tell you the distance you have to travel to reach
your destination. This distance is usually measured in kilometres. Other distances you are
familiar with include metres, centimeters, and millimetres. Each of these measurement
units tells you how far two points are apart. Because magnitude, or amount of distance
covered, and not distance i stated, distance is a scalar quantity. The symbol for distance
isd.

In the vector section of Chapter 1, two methods for determining direction were
described. The first method involved the use of positive (+) and negative (-) signs to
indicate direction. Any motion right or up is usually considered positive. Any motion left
or down is usually considered negative. The second method uses compass points. North
and east are usually considered positive, and west and south are negative. Sometimes
can change depending on the question. For example if all the motion is downward, you
may consider using down as positive so the math calculations do not involve negative
signs.
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When a direction is added to a distance, the position of an object or person is
described. For example, if you are 5 km [east] of your home you are describing your
position. Position is the shortest distance between the origin and where the person or
object is located. Position is a vector quantity and includes magnitude and direction. The
symbol for position is d

If you change your position by moving another position 5 km [east] of your original
position, then you have a displacement. Displacement is a change in position and is
astraight line between initial and final positions. It includes magnitude and direction.
The symbol for displacement is Ad. It is calculated by determining the change from one
position to another. Or put mathematically:

A7-7,-4,
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The speed of an object such as a car is defined as the distance it travels in a uni
For highway traffic, speeds are measured in kilometres per hour (km/h). Typical
speed limits are 80 km/h, 100 kmv/h, and 120 km/h. Within city limits, speed limits may
be 60 km/h, 50 km/h, or 30 km/h (school zone or playground). The average speed of an
athlete in a 100 m dash might be approximately 9.0 m/s. The speed of sound is 330 m/s,
while the speed of light is approximately 300 000 000 m/s or 300 000 km/s.
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If you make a long journey by car, you might be interested in calculating your
average speed for the trip. For example, if you travel a distance of 450 km in a time of

6.0 h, you would calculate your average speed by dividing the total distance by the total
time.

total distance _ 450 km
totaltime ~ 60h

average speed = 75km/h

The symbol used for speed is v, and for average speed, 7. Note that itis a line above
the v, not an arrow. The formula for calculating average speed from distance (d) and time
(t)is therefore:

If you are driving along the highway and spot a police car parked beside the road
with its radar aimed at your car, you will be less interested in your average speed and
more concerned with your instantaneous speed. That is how fast your car is going at this
instant in time! Your speedometer will indicate what your instantaneous speed is.
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The Difference
Between Speed and
Velocity

You learned that speed s distance travelled in a unit of time. Average speed is total
distance divided by time, and instantaneous speed s the speed of an object ata
particular instant. If an object moves along at the same speed over an extended period of
time, we say its speed is uniform or constant.

Uniform speed is uncommon, but itis possible to achieve nearly uniform speed
in some situations. For example, a car with “cruise control” may maintain fairly constant
speed on the highway. Usually, however, a vehicle is making small changes in speed and
direction all the time.

If an object is not travelling in a straight line all the time, then its direction becomes
important and must be specified. When both the size and the direction of a speed are
specified, we call the two properties (speed and direction) the velocity of the object. The
symbol for velocity is v If you say your car is moving 80 km/h, then you are describing
your car’s speed. If you say your car is travelling 80 km/h in a northerly direction, then you
are describing your car’s velocity. The difference between speed and velocity becomes
important in situations where direction changes during a trip. For example, when a ball
is thrown into the air, both its speed and its direction change throughout its trajectory,
therefore velocity is specified in this situation. Velocity is calculated by finding the
displacement of an object over a period of time. Mathematically thisis represented by:





