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Vectors and Scalars

OBJECTIVES:

6. Distinguish between vector and scalar quantities, and give examples of each.

7. Draw arrows of appropriate length and direction to represent vector quantities.

8. State vector quantities either in terms of magnitude and direction or by their components along chosen axes.

Scalars Quantities
· Scalars can be completely described by magnitude (size) 

· Scalars can be added, subtracted and multiplied algebraically 

· They are expressed as positive or negative numbers and a unit 
· Examples include mass, electric charge, distance, speed, energy

Vector Quantities

· Vectors need both a magnitude and a direction to describe them (also a point of application)
· They need to be added, subtracted and multiplied in a special way
· When expressing vectors as a symbol, you need to adopt a recognized notation; vectors can be represented as lines, where the length is the magnitude and the direction is the direction on the paper
· Examples include velocity, weight, acceleration, displacement, momentum, force
Vectors are visually represented as arrows that are obviously pointing in the direction of the vector. These arrows should proportionally represent the sizes of the vectors. Since, vectors deal with direction, some standard or frame of reference must be established. One standard commonly used in transportation is the cardinal directions of North, South, East and West. These directions of two dimensions are relative to the North Pole. 

In physics, we use the Cartesian Coordinate system. The two dimensional plane consists of two axes which, similar to the cardinal direction system, are perpendicular to each other. The horizontal axis is labelled x, and the vertical axis is labelled y. In three dimensions, a point would also be described by a z-coordinate. A point is written in the form, "(x, y, z)". Directions on the axes are portrayed by the sign of the vector. If the vector is positive, it faces towards the chosen direction (usually right on the x-axis). If the vector is negative, it faces opposite of the chosen direction (usually left on the x-axis). 
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