Chapter 3

Vectors In Physics
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3-1 Scalars Versus Vectors

Scalar: number with units
Vector: quantity with magnitude and direction

How to add/subtract vectors? 2 ways:
graphical and calculation. Of course,
experimental method is always a way.



3-2 The Components of a Vector

Can resolve vector into perpendicular
components using a two-dimensional
coordinate system (smart ideal!):
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3-2 The Components of a Vector

Length, angle, and components can be
calculated from each other using
trigonometry:




3-2 The Components of a Vector

Signs of vector components:
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3-3 Adding and Subtracting Vectors

Adding vectors graphically: 1) head-tail
method; 2) parallelogram method.
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3-3 Adding and Subtracting Vectors

Adding Vectors Using Components:

1. Find the components of each vector to be
added.

2. Add the x- and y-components separately.

3. Find the resultant vector.



3-3 Adding and Subtracting Vectors
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3-3 Adding and Subtracting Vectors
Subtracting Vectors: D=AT1T B =A + (-B).
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3-4 Unit Vectors

Unit vectors are dimensionless vectors of unit

length. ,




3-4 Unit Vectors

Multiplying unit vectors by scalars: the multiplier
changes the length, and the sign indicates the

direction. ]




3-5 Position, Displacement, Velocity,
and Acceleration Vectors

Position vector r points from the origin to the
location In question.
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The displacement vector
gx points from the original
position to the final
position.




3-5 Position, Displacement, Velocity,
and Acceleration Vectors

Average velocity vector:
> _ Ar (3-3)
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So v, IsIn the same

direction as qr.




3-5 Position, Displacement, Velocity,
and Acceleration Vectors

Instantaneous velocity vector is tangent to the

path:
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3-5 Position, Displacement, Velocity,
and Acceleration Vectors

Average acceleration vector is in the direction
of the change in velocity:



