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Problem 2-21

Determine the magnitude and direction of the resultant force, F r measured counterclockwise
from the positive x axis. Solve the problem by first finding the resultant F/ = F; + F5 and then
forming Fr = F/ + F3.

Probs. 2-21/22

Solution

Draw the triangle that F; and Fy and their resultant F’ make.

Use the law of cosines (the Pythagorean theorem) to determine the magnitude of F’.

F'? = 200? + 400% — 2(200)(400) cos(30° + 60°)

F' = /2002 + 4002 N
=200v5 N
~ 447 N

As this is a right triangle, use trigonometry to determine 6.

200 N

100N — 0 =26.6

tand =
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Draw the triangle that F/ and F3 and their resultant Fr make.

FI

Use the law of cosines to determine the magnitude of Fp.

F2% = 300% + F"? — 2(300)(F") cos(60° — 6)

Fr = /3002 + F'2 — 2(300)(F") cos(60° — ) N
~ 257N
Use the law of cosines again to determine «, the clockwise angle from the negative y-axis.

F32 +300% — F”?
F? = F2 4300% — 2(300)Frcosa.  — cosa = —& ;(L’)OO)FR - a=~107°

Therefore, the counterclockwise angle of Fr from the positive z-axis is

¢ =270°— o~ 163°.
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