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Problem 2-135

Determine the magnitudes of the components of the force F' = 90 lb acting parallel and
perpendicular to diagonal AB of the crate.

F=901b

Prob. 2-135

Solution
Write the position vectors to the points A and B.
ry = (1.5,0,0) ft
rp = (0,3,1) ft
The unit vector going from A to B is

rp—TA (—1.5,3,1)

rp—ral /(=152 + (3)2+ (12

Uap =

Write the force in component form.
F = 90 (— cos 60° sin 45°, cos 60° cos 45°, sin 60°) 1b
Take the dot product of F with tigp to get the component of the force along diagonal AB.

(-1.5,3,1)
V(=1.5)2 4+ (3)2 + (1)?

Fy=F-tsp =90 (- cos60°sin 45°, cos 60° cos 45°, sin 60°) - Ib

4
= é(gx/i +4V3) b
~ 63.21b

Therefore, the magnitude of the force’s component along AB is

45
1Byl = ﬂ(9\/54r 4v/3) 1b ~ 63.2 1b.

www.stemjock.com



Hibbeler Statics 14e: Problem 2-135 Page 2 of 2

Subtract the component of F parallel to AB from F to get the component of F perpendicular to
AB.

F,=F-— F”
= 90 (— cos 60° sin 45°, cos 60° cos 45°, sin 60°) 1b — Fjtiap
(—1.5,3,1)
V(=1.5)2 +(3)% + (1)2

:<_j§(11\/—Gﬁ),—§(5ﬁ+24ﬁ),—ﬁ(f—5ﬁ)> Ib

b

45
= 90 (— cos 60° sin 45°, cos 60° cos 45°, sin 60°) 1b — ﬁ(Q\@ +4v/3)

Therefore, the magnitude of the force’s component perpendicular to AB is

2 9 5
’F”:\/[_jg(ll‘/i_ﬁ‘/g)} +[—32(5\/§+24x/§)} +[_t()95(\/5—5x/§) Ib

~ 64.1 1b.

www.stemjock.com



