Vectors
Some of the things we measure are determined simply by their magnitudes. To record mass, length,
or time, for example, we need only write down a number and name an appropriate unit of
measure. We need more information to describe a force, displacement, or velocity. To describe a
force, we need to record the direction in which it acts as well as how large it is. To describe a
body’s displacement, we have to say in what direction it moved as well as how far. To describe a
body’s velocity, we have to know where the body is headed as well as how fast it is going. In this
section we show how to represent things that have both magnitude and direction in the plane or
.in space

Vector Algebra Operations

The Dot Product
If a force F is applied to a particle moving along a path, we often need to know the magnitude of
the force in the direction of motion. If v is parallel to the tangent line to the path at the point where
shows that the 12.19 F is applied, then we want the magnitude of F in the direction of v. Figure
scalar quantity we seek is the length where is the angle between the two vectors F and v. In this
section we show how to calculate easily the angle between two vectors directly from their
components. A key part of the calculation is an expression called the dot product. Dot products
are also called inner or scalar products because the product results in a scalar, not a vector. After
investigating the dot product, we apply it to finding the projection of one vector onto another (as
displayed in Figure below) and to finding the work done by a constant force acting through a
.displacement

Angle Between Vectors **

