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Problem 2-78

The two forces F; and Fy acting at A have a resultant force of Fp = {—100k} Ib. Determine the
magnitude and coordinate direction angles of F.

F,=601b

Probs. 2-78/79

Solution
Write each of the forces in component form.
F; = 60 (— cos 50° cos 30°, cos 50° sin 30°, — sin 50°) 1b
Fy = F5 (cos ag, cos B2, cosy2) 1b
Fr = (0,0,—100) Ib
Add them together to get the resultant force.
Fr=F,+F>
(0,0, —100) 1b = (—60 cos 50° cos 30° + F cos ava, 60 cos 50° sin 30° + F, cos B2, —60 sin 50° + F» cosy2) 1b
Match the components to get a system of equations.
0 = —60 cos 50° cos 30° + Fy cos a
0 = 60 cos 50° sin 30° + F3, cos B9
—100 = —605sin 50° + F5 cos v

Solve for the terms with Fb.

F cos aig = 60 cos 50° cos 30° (1)
F5 cos B3 = —60 cos 50° sin 30° (2)
F5 cos vy = —100 + 60 sin 50° (3)
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Square both sides of each equation and add the respective sides together to get F5.
F3(cos? ag + cos? By + cos? 72) = (60 cos 50° cos 30°)% + (—60 cos 50° sin 30°)2 + (=100 + 60 sin 50°)?

F2(1) = (60 cos 50° cos 30°)? + (—60 cos 50° sin 30°)% 4 (=100 + 60 sin 50°)*

Fy = /(60 cos 50° cos 30°)2 4 (—60 cos 50° sin 30°)2 + (—100 + 60 sin 50°)2

Plug this value for F, back into equations (1), (2), and (3) to determine ag, f2, and 7s.

60 cos 50° cos 30°
COS iy =
£ a9 ~ 5H9.8°
—60 50° sin 30°
cos By = COSF2 St — By &= 107°
—100 + 60sin 50° V2 A 1447
CcoS Yy = 5
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