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Problem 3-56

The 25-kg flowerpot is supported at A by the three cords. Determine the force acting in each cord
for equilibrium.

Probs. 3-56/57

Solution

Draw a free-body diagram for the ring at A.

In order for the system to be in equilibrium, the sum of the forces must be zero. Note that the
angle that cord AB makes with the y-axis is 45°, and the missing angle of the triangle against the
brick wall is 30°.

Tap+Tac+Tap+W =0

TaptaB + Tactac + Taptap + W(0,0,—-1) =0

TaB(0, cos45°,sin 45°) 4+ Tac(— sin 30°, — cos 30° cos 30°, cos 30° sin 30°)

+ Tap(sin 30°, — cos 30° cos 30°, cos 30° sin 30°) + mg(0,0,—1) = 0

www.stemjock.com



Hibbeler Statics 14e: Problem 3-56 Page 2 of 2

Combine the vectors on the left side.
(—=T'Ac sin 30° + Tap sin 30°,
T'ap cos45° — T'ac cos 30° cos 30° — T'ap cos 30° cos 30°,
Tap sin45° 4+ Tac cos 30°sin 30° + Tap cos 30°sin 30° — mg) = (0,0, 0)

Match the components to get a system of equations.
—TAcsin30° 4+ Tapsin30° =0
Tap cos45” — T'ac cos 30° cos 30° — T'ap cos 30° cos 30° = 0
Tapsindb® + Tac cos30°sin 30° + T'ap cos 30°sin 30° — mg = 0

Solving the system yields

2
Tac = m
AT g

Tap = 51 \/gmg.
Therefore, since m = 25 kg and g = 9.81 m/s?,
Tap ~ 220. N
Tac =~ 104 N
Tap ~ 104 N.
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