Chapter 3        MOTION IN A PLANE

If the world was one‑dimensional and all objects moved in ‘straight’ line paths all the time, you would now know almost everything there is to know about the kinematics of motion. But such is not the case. The physical world is three‑dimensional and objects move most generally in three‑dimensional paths. For the physicist formalism is needed to describe motion in more than one dimension, and it is this formalism that comes under study in this chapter.

The mathematical entity most useful in describing motion in two or three dimensions is the vector, for the vector can give us information not only about magnitude of quantities but also about their direction. In one dimension, there are only two possible directions in which an object can move ‑ forward or backward. Thus positive and negative numbers suffice to describe motion in one direction. But in two or three dimensions there are an infinite number of directions in which a body can move and a new mathematical machinery (vectors) must be brought to bear on the problem.

Actually, we will not be working in three‑dimensions in this chapter, but rather in two‑dimensions. This is okay, because all the conceptual problems that arise in three-dimensions arise with much less fuss in two dimensions as well. In many cases, three‑dimensional problems can be made into two‑dimensional problems, and there is the added advantage that all two‑dimensional problems can be diagrammed on a piece of paper without the need for three‑dimensional models.

We will also study a particular kind of motion, namely the case in which the path of an object traces out a perfect circle. We will investigate the conditions necessary for circular motion with emphasis on the forces that must act on a body to cause it to move in a circle.


Chapter 3
Performance Objectives

Upon completion of this chapter, you should be able to:

1.
express position in a plane by the use of a fixed reference point and vector.

2.
deduce the vector which represents the displacement between any two positions.

3.
construct a vector equal to the sum of two or more vectors.

4.
construct a vector equal to the difference between two vectors.

5.
given any vector in a plane, use:


a. 
a scale diagram, and/or


b.
trigonometry and/or 


c. 
calculator programs to determine two mutually perpendicular components.

6.
construct a vector equal to the product of a scalar quantity and a vector quantity.

7.
determine the change in velocity vector and the acceleration vector for the motion of a projectile.

8.
given the velocity at two different time intervals, determine the change in velocity and the acceleration.

9.
calculate the vector acceleration for an object moving in a circle.

10.
be able to state the frame of reference from which to analyze a problem.

