VECTORS!

A vector is a quantity with
both magnitude and direc-
tion. Vectors do not obey
the rules of algebra; they add
and subtract according to a
parallelogram rule:

A vector can be separated into a magnitude and a

unit vector which supplies direction information.
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The vectors we will normally encounter in the course
are position r, velocity v, acceleration a and force F.

Components:

In the usual cartesian coordinate system we can de-
fine

Ay, =Asinfy, Ay = Acosfy, A= \/A% +A,§,
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Cartesian Unit Vectors:

Unit vectors /'f, /j\and k point along the x, y and =z
axes, respectively:.

A vector in general can be written as
A T4, +34, + RA,.

The use of unit vectors makes it trivial to add or
subtract vectors.
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Note that v, is always in the direction of Ar and
a,vg 1S always in the direction of Av.

Relative Velocity:

If the velocity of an object seen from frame of refer-
ence A is v4, and another frame of reference, B, is
moving at velocity u with respect to A, the velocity
of the same object seen from frame of reference B is:
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Vp =V, —U.
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Constant Acceleration, in General:

T
v(t) = v(0) + at, /7\'
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In component form, we get the same equations for
z(t) and y(t) that we used in Ch. 2.

Projectiles:

We use the above equations with a = g, where g, = 0
and g, = —g.
Thus for instance z(t) = x(0) + v, (0)t and y(t) =
y(0) + v, ()t — (1/2)gt2.
Using these equations it is very easy to show, for ex-
ample, that the maximum height reached by a pro-
jectile is
(”Uo sin 90)2
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and the maximum horizontal distance attained is

vé sin(26p)
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Circular Motion: For motion in a circle of ra-
dius r at constant speed v, by definition of accelera-

tion, we find

0= —;
r

Note that while the magnitude a of the acceleration
a is constant, the directions of both a and v are
constantly changing.
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