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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.

Probs. 2-108/109

Solution
Write the position vectors to the points O, A, B, and C.
ro = (0,0,6) ft
rq = 4(cos 30°, cos 120°,0) ft
rp = 4(cos 150°, cos 120°, 0) ft
rc = (0,4,0) ft
The position vector from O to A is then
roa=TYa —To

= (4 cos 30°,4 cos 120°, —6) ft.

Its magnitude is

Iroa] = v/(4cos30°)2 + (4 cos 120°)2 + (—6)2 ft
= 2V/13 ft.

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

rosa _ (4cos30° 4 cos120°, —6)
lroal 213

tpa =

www.stemjock.com



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

The force F 4 can now be written.
(4 cos30°,4 cos 120°, —6)
2v/13

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

F = Falipq = 60 Ib ~ (28.8, —16.6, —49.9) Ib

rop =rp —ro
= (4 cos 150°,4 cos 120°, —6) ft.

Its magnitude is

Irop| = /(4 cos150°)2 + (4 cos 120°)2 + (—6)2 ft
= 2V13 ft.

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

. roB (4 cos 150°,4 cos 120°, —6)
ros| 2v/13
The force Fp can now be written.
(4 cos 150°,4 cos 120°, —6)
2413

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

Fp = Fplpp =60 Ib ~ (—28.8,—16.6,—49.9) 1b

roc =rc —ro
= (0,4, —6) ft.

Its magnitude is

roc| = v/(0)2 + (4)% + (—6) ft
=213 ft.

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

roc (0,4, —6)

A — —
°“ " Iroc 2/13

The force F¢ can now be written.
(0,4, —6)
213

Fc = Fctpe = 60 b ~ (0,33.3,—49.9) Ib

Add these three forces to get the resultant.
Fr=Fs+Fp+Fc

4 cos 30°, 4 cos 120°, —6) b + 60 (4 cos 150°,4 cos 120°, —6) b + 60 (0,4, —6)
2v/13 2V/13 2V13

- <0,0,—M0> Ib
V13
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Its magnitude is

2
Fl = \/(0)2 402+ (—jﬁ%) b

4
=20y,

V13
~ 150. 1b.

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

540
F <07 07 — 7 >
i = = <O> 07 _1>

= 540
’FR‘ V13

The direction angles of the resultant can now be found.
cosa =10 a =90.0°
cosB =0 — 8 =90.0°

cosy=—1 v = 180°
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