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Problem 2-108

The chandelier is supported by three chains which are concurrent at point O. If the force in each
chain has a magnitude of 60 lb, express each force as a Cartesian vector and determine the
magnitude and coordinate direction angles of the resultant force.

Solution

Write the position vectors to the points O, A, B, and C.

rO = 〈0, 0, 6〉 ft

rA = 4〈cos 30°, cos 120°, 0〉 ft

rB = 4〈cos 150°, cos 120°, 0〉 ft

rC = 〈0, 4, 0〉 ft

The position vector from O to A is then

rOA = rA − rO

= 〈4 cos 30°, 4 cos 120°,−6〉 ft.

Its magnitude is

|rOA| =
√

(4 cos 30°)2 + (4 cos 120°)2 + (−6)2 ft

= 2
√
13 ft.

Divide rOA by its magnitude to get a unit vector in the same direction.

ûOA =
rOA

|rOA|
=
〈4 cos 30°, 4 cos 120°,−6〉

2
√
13

www.stemjock.com



Hibbeler Statics 14e: Problem 2-108 Page 2 of 3

The force FA can now be written.

FA = FAûOA = 60
〈4 cos 30°, 4 cos 120°,−6〉

2
√
13

lb ≈ 〈28.8,−16.6,−49.9〉 lb

On the other hand, the position vector from O to B is

rOB = rB − rO

= 〈4 cos 150°, 4 cos 120°,−6〉 ft.

Its magnitude is

|rOB| =
√
(4 cos 150°)2 + (4 cos 120°)2 + (−6)2 ft

= 2
√
13 ft.

Divide rOB by its magnitude to get a unit vector in the same direction.

ûOB =
rOB

|rOB|
=
〈4 cos 150°, 4 cos 120°,−6〉

2
√
13

The force FB can now be written.

FB = FBûOB = 60
〈4 cos 150°, 4 cos 120°,−6〉

2
√
13

lb ≈ 〈−28.8,−16.6,−49.9〉 lb

On the other hand, the position vector from O to C is

rOC = rC − rO

= 〈0, 4,−6〉 ft.

Its magnitude is

|rOC | =
√

(0)2 + (4)2 + (−6)2 ft

= 2
√
13 ft.

Divide rOC by its magnitude to get a unit vector in the same direction.

ûOC =
rOC

|rOC |
=
〈0, 4,−6〉
2
√
13

The force FC can now be written.

FC = FC ûOC = 60
〈0, 4,−6〉
2
√
13

lb ≈ 〈0, 33.3,−49.9〉 lb

Add these three forces to get the resultant.

FR = FA + FB + FC

= 60
〈4 cos 30°, 4 cos 120°,−6〉

2
√
13

lb + 60
〈4 cos 150°, 4 cos 120°,−6〉

2
√
13

lb + 60
〈0, 4,−6〉
2
√
13

lb

=

〈
0, 0,− 540√

13

〉
lb
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Its magnitude is

|FR| =

√
(0)2 + (0)2 +

(
− 540√

13

)2

lb

=
540√
13

lb

≈ 150. lb.

Divide FR by its magnitude to get a unit vector in the same direction.

FR

|FR|
=

〈
0, 0,− 540√

13

〉
540√
13

= 〈0, 0,−1〉

The direction angles of the resultant can now be found.
cosα = 0

cosβ = 0

cos γ = −1

→


α = 90.0°

β = 90.0°

γ = 180°
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