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Problem 3-1

The members of a truss are pin connected at joint O. Determine the magnitudes of F; and Fs for
equilibrium. Set # = 60°.

SkN

Probs. 3-1/2

Solution

Begin by finding «, the angle that the 7 kN force makes with the z-axis.
3 3
tana = 1 — a=tan! (4) ~ 36.9°

In order for the truss to be in equilibrium, the sum of the forces in each direction must be zero.
Z F,=0: F5sin 70° + F cos 60° — 5000 cos 30° — 7000 cos @ = 0
Z Fy,=0: F5cos70° — I sin 60° + 5000 sin 30° — 7000 sina = 0
Bring the terms without F} and F5 to the right side.
F5sin 70° 4+ F cos 60° = 5000 cos 30° 4 7000 cos «v (1)
F5 cos 70° — Fj sin 60° = 7000 sin o — 5000 sin 30° (2)

To eliminate Fy, multiply both sides of equation (1) by cos 70° and multiply both sides of
equation (2) by sin 70°.

F5sin 70° cos 70° + F} cos 60° cos 70° = (5000 cos 30° 4 7000 cos ) cos 70°
F5 cos 70°sin 70° — F; sin 60° sin 70° = (7000 sin v — 5000 sin 30°) sin 70°
Subtract the respective sides and solve for Fj.
F(cos 60° cos 70° + sin 60° sin 70°) = (5000 cos 30° + 7000 cos cv) cos 70° — (7000 sin o« — 5000 sin 30°) sin 70°

P - (5000 cos 30° + 7000 cos ) cos 70° — (7000 SiTla — 5000 sin 30°) sin 70° ~ 183 x 10° N
cos 60° cos 70° 4 sin 60° sin 70°
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To eliminate F instead, multiply both sides of equation (1) by sin 60° and multiply both sides of
equation (2) by cos 60°.

F5sin 70° sin 60° + F} cos 60° sin 60° = (5000 cos 30° 4 7000 cos «) sin 60°
F5 cos 70° cos 60° — F} sin 60° cos 60° = (7000 sin o — 5000 sin 30°) cos 60°
Add the respective sides and solve for F5.
F5(sin 70° sin 60° 4 cos 70° cos 60°) = (5000 cos 30° + 7000 cos «) sin 60° + (7000 sin o — 5000 sin 30°) cos 60°

R (5000 cos 30° + 7000 cos ozo) s.in 60: + (7000°Sina — 5000 sin 30°) cos 60° ~ 060 x 10° N
sin 70° sin 60° 4 cos 70° cos 60
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