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EXAMPLE 5  Find the vector projectionof u = 6i + 3j + 2kontov = i — 2j — 2k

and the scalar component of u in the direction of v.

Solution We find proj, u from Equation (1):
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We find the scalar component of u in the direction of v from Equation (2):
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2. Unit vectors in the plane Show that a unit vector in the plane

can be expressed as u = (cos6)i + (sinf)j, obtained by rotating
i through an angle 0 in the counterclockwise direction. Explain
why this form gives every unit vector in the plane.
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3. Direction angles and direction cosines The direction angles
«, B, and y of avector v = ai + bj + ck are defined as follows:

« 1s the angle between v and the positive x-axis (0 = a = )
B is the angle between v and the positive y-axis (0 = 8 = 7)

v 1s the angle between v and the positive z-axis (0 = y = ).
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a. Show that

a b e
cosa = —, cos B = = cosy = —,
v v v

and cos’a + cos’B + cos’y = 1. These cosines are called
the direction cosines of v.

b. Unit vectors are built from direction cosines Show that if
v = ai + bj + ck is a unit vector, then a, b, and c are the
direction cosines of v.
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\+. Using the definition of the projection of u onto v, show by direct
calculation that (u — proj, u) * proj, u = 0.
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