{0l RS AV [\ [l Adding Vectors

Here is a brief summary of how to add two or more Pay careful attention to signs: any component that
vectors using components: points along the negative x or y axis gets a — sign.
1. Draw a diagram, adding the vectors graphically by ~ 5. Add the x components together to get the x
cither the parallelogram or tail-to-tip method. component of the resultant. Ditto for y:
2. Choose x and y axes. Choose them in a way, if possible, Vi = Vip + V3, + any others
that will make your work easier. (For example, choose V, =V, + V3, + any others.
one axis alﬂ-ng the direction of one of the vectors so This is the answer: the Componcnts of the resultant
that vector will have only one component.) vector. Check signs to see if they fit the quadrant
3. Resolve each vector into its x and v components, shown in your diagram (point 1 above).
showing each component along its appropriate 6, If you want to know the magnitude and direction of
(x or y) axis as a (dashed) arrow. the resultant vector, use Eqs. 3—4:
4. Calculate each component (when not given) using |7
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sines and cosines. If #, is the angle that vector V=yVVi+Vy, tanf=
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Vi makes with the positive v axis, then: The vector diagram you already drew helps to
Vix = Vicosé,, Vi, = Visind,. obtain the correct position {quadrant) of the angle 8.
DGV ERExl Three short trips. An airplane trip involves three legs, +y
with two stopovers, as shown in Fig. 3—16a. The first leg is due east for 620 km; North
the second leg is southeast (457) for 440 km; and the third leg is at 53° south of
west, for 350 km, as shown. What is the plane’s total displacement?
—X +X
APPROACH We follow the steps in the above Problem Solving Box. Last
SOLUTION
1. Draw a diagram such as Fig. 3-16a, where D,. D, and D, represent the
three legs of the trip, and Dy, is the plane’s total displacement.
2. Choose axes: Axes are also shown in Fig, 3-16a,
3. Resolve components: It is imperative to draw a good figure. The components
are drawn in Fig. 3-16b. Instead of drawing all the vectors starting from a i
common origin, as we did in Fig. 3-15b, here we draw them “tail-to-tip” ‘North
style, which is just as valid and may make it easier Lo see.
4. Calculate the components:
D,:D,, = +D,cos0° = D, = 620km ¥ 0 -

D, = +D;sin0° = 0km
D,: D,, = +D,cos45° = +(440km)(0.707) = +311km
Dy, = —D,sind5° = —(440km)(0.707) = —311 km
D;: Dy, = —D;cos53° = —(550km)(0.602) = —331 km ¥
Dy, = —Dysin53° = —(550km){0.799) = —439 km. (b)
We have given a minus sign to each component that in Fig. 3-16b points in - fIGURE 3-16 Example 3-3.
the —x or —y direction. The components are shown in the Table in the margin.
5. Add the components: We add the x components together, and we add the v
components together to obtain the x and v components of the resultant: Vector Components
D, = D, + Dy, + Dy, = 620km + 311 km — 331 km = 600 km il S L

D, =Dy, + Dy + Dyy= O0km - 311km — 439km = -750km. D 620 0

The x and y components are 600 km and —750 km, and point respectively to [33 _3“ _3]?
the cast and south. This is one way to give the answer. D —331 —439

6. Magnitude and direction: We can also give the answer as Dy, 600 —750

Dy = \/Di + D} =\/(600)? + (—750)’ km = 960 km
Dy —750km
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Thus, the total displacement has magnitude 960 km and points 517 below
the x axis (south of east), as was shown in our original sketch, Fig. 3—16a.
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