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in a direction 30° north of east, as shown in Fig. 3—-13. Then V = 500 m. From
a caleulator or Tables, sin 30° = 0.500 and cos 30" = 0.866. Then

Ve = Vcos = (500m)(0.866) = 433 m (east),
V, = Vsin# = (500 m)(0.500) = 250 m (north).
There are two ways to specify a vector in a given coordinate system:
1. We can give its components, V, and V.
2. We can give its magnitude V and the angle # it makes with the positive x axis.

We can shift from one description to the other using Eqs. 3-3. and, for the
reverse, by using the theorem of Pythagoras’ and the definition of tangent:

V=vVi+V] (3-4a)
8 Y 3-4b
tané = V. (3-4b)

as can be seen in Fig. 3-12.

We can now discuss how to add vectors using components. The first step is
to resolve each vector into its components. Next we can see, using Fig. 3-14,
that the addition of any two vectors V, and V, to give a resultant,
V=V +V,, implies that

Vx = le + VZI

_ (3-5)
Vy - Vl_r + VE_\ o

That is, the sum of the x components equals the x component of the resultant,
and similarly for y. That this is valid can be verified by a careful examination of
FFig. 3-14. But note that we add all the x components together to get the x
component of the resultant; and we add all the y components together to get the
v component of the resultant. We do nor add x components to y components.

If the magnitude and direction of the resultant vector are desired, they can
be obtained using Egs. 3-4.

"In three dimensions, the theorem of Pythagoras becomes V = Vi + V2 + Vi, where V. is the

component along the third, or z, axis.
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FIGURE 3-13 (a) Vector V repre-

sents a displacement of 500 m at a 30°

angle north of east. (b) The compo-
nents of ¥V are ¥, and V,, whose
magnitudes are given on the right.
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r—----—---—----—--- FIGURE 3-14 'The components ol \-" = ‘}| + V"z
are ¥y = Viy + Vi and Vy, = ¥V, + V3,

SECTION 3-4 Adding Vectors by Components
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