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Problem 2-52

Determine the x and y components of each force acting on the gusset plate of a bridge truss.
Show that the resultant force is zero.

Solution

Begin by finding the angles that F1 and F2 make with the x-axis.

tanα =
3

4
→ α = tan−1

(
3

4

)
≈ 36.9°

tanβ =
4

3
→ β = tan−1

(
4

3

)
≈ 53.1°

Write each of the forces in component form.

F1 = 8 〈cosα,− sinα〉 kN = 8

〈
4

5
,−3

5

〉
kN = 〈6.4,−4.8〉 kN

F2 = 6 〈cosβ, sinβ〉 kN = 6

〈
3

5
,
4

5

〉
kN = 〈3.6, 4.8〉 kN

F3 = 4 〈−1, 0〉 kN

F4 = 6 〈−1, 0〉 kN
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Add these four forces to get the resultant.

FR = F1 + F2 + F3 + F4

= 〈6.4 + 3.6− 4− 6,−4.8 + 4.8〉 kN

= 〈0, 0〉 kN

Its magnitude is

|FR| =
√
(0)2 + (0)2 kN = 0 kN.
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