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CHAPTER NOTES




SCALARS AND VECTORS

Scalar quantities Vector guantities
o A scalar has magnitude only. o A vector has both magni’cude and
: direction.
o Scalar examples: length, mass, time,
distance, speed, area, volume, o Vector examples: displacement, velocity,
temperature and vad¥ acceleration, force, weigh’c, momentum

and electric field intensity.

Classi{u,ing the given guantities

Given quantity Quantity  Type Given quantity Quantity  Type
5 seconds —  time scalar 30 km/h —  speed scalar
1000 cm? —  volume  scalar 10 g/cm’ —> density  scalar
10 N —>  force vector quan’city 20 m/s towards north — veloci’cg vector quantity

Direction is needed to describe a vector completely.



DIRECTED SEGMENTS AND POSITION VECTORS

Directed line segment
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The arrow gives direction; the segment length
gives magnitude.

Position vector

The vector from the origin to a point is its
position vector.

P(X, Y;Z); O(O) O; O)
¢ = OP
= \/x2+y2+z2

Displacement

A person moves south-west of the starting point.
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This directed segment represents the person's
displacement.



DIRECTION ANGLES AND DIRECTION COSINES

Direction angles

A nonzero vector makes direction angles with the
positive coordinate axes.

o with positive x-axis
,B with positive y-axis
¥ with positive z-axis
Their cosines are called direction cosines.

[ = cosa, m=cosPB, n=cosy

Direction ratios

Any three numbers proportional to the direction
cosines are direction ratios.

g:bic = l:mM:nH

(a, b,c) when the ratios follow
VaZ+ b2 +c? the chosen direction.

(l) m, I'l) =

Reversing the direction reverses all three direction
cosines.

Coordinate form
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The zero vector has no fixed direction; its direction
angles and direction cosines are not defined.



TYPES OF VECTORS
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Zevo vector

Initial and terminal points
coincide; magnitude is zero;
no fixed direction.
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i Unit vector

Magnitude is one.
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Coiniitial vectors

Vectors have the same
initial poin’c.
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Collinear vectors

Vectors lie on the same line
or parallel lines; directions
may be the same or opposite.
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Equal vectors

Same magnitude and same
direction, even at different
S’carting poimfs.
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Negative vector

Same magni’cude but opposite
direction.
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In this chapter, vectors are free vectors: parallel translation does not change them.
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