Classwork
Distance, displacement, speed and velocity.

No physical experiment is possible without measurements. When we are measuring, say,
the length of the pencil, we are comparing the pencil with some standard length. This
standard length is called the unit of length. The units were developed as a result of
agreement between the people. Each physical quantity has units. Usually, there are several
units for each physical quantity. For example the length can be expressed in meters, inches,
miles, light years etc. That is why you always have to point out what unit you use to express
physical quantity.

We also became familiar with two kinds of physical quantities. First kind includes the
quantities which “consist” of just a magnitude, for example, time. Such quantities are
called scalar quantities or scalars. The quantities from the second kind are described by
both magnitude and direction. These quantities are called vector quantities. Examples of
the vector quantities are force and velocity. A vector quantity or parameter can be
represented by an arrow. The length of the arrow corresponds to the magnitude and the
direction of the arrow corresponds to the direction of the vector parameter.

We know that the position of an object can be specified only with respect to some other
object. For example, when | am saying that my house is in 5 miles, it usually means “my
houseisin 5 miles from my current position”. We can use more physical language to say that:
“in a reference frame connected to my current position the distance to my house is 5 miles”.

An important physical quantity we discussed is displacement. This parameter describes
the change in an object position. If the object was moved from one point to another, the
displacement can be represented as an arrow connecting the initial and final positions.
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The displacement does not depend on the shape of the path, passed by the object as long
as the initial and final positions stay the same. If the initial and final positions coincide, the
displacementis zero. Displacement is a vector.

In contrast to displacement, distance passed by the object depends on the object’s path.
We can define the distance as the total length of the object’s path. Distance is scalar.

Speed is a distance passed per unit time. To find speed we have to divide the distance to the
time, which required to pass the distance.
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Speed is a scalar. It means that it is just a number and has no direction. As we mention
speed the direction of the motion is not important for us. For example, a speed limit sign
specifies the maximum speed independently on the direction of your motion. In contrast to
speed, the velocity is a vector. The velocity is a displacement per unit time.
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The arrows over the characters show that the corresponding parameters are vectors. If the
velocity of the object does not change, the motion is called uniform. Since the velocity is a
vector, it has, as we already know, both magnitude and direction. If the velocity does not
change, both speed and direction of the motion remain constant (which means that they do
not change as well). So, uniform motion is motion along a straight line.

This year we will be mostly studying rectilinear motion. To specify the position of the object
moving along a straight line we need a reference point. It is convenient to choose a point at
the line of motion and calculate all the distances and displacements with respect to this
point. We will call this point “origin” and mark with the character O.



Homework:

1. A bug moves from point A to point B along the path shown below. Measure the total
distance the bug passed and displacement. Draw the displacement vector.
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2. The speed of the car is 36km/h (kilometers per hour). Recalculate the speed into
meters per second (m/s).

3. Comparetwo speeds: 3inches per second and 300cm per minute. (1 meter=100 cm).

4. Arubberball falls 5 feet down, hits the floor and bounces 3 feet up. Find the distance

passed by the balland the displacement. Make a drawing and show the displacement
of the ball.



