Hibbeler Statics 14e: Problem 2-113
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Problem 2-113

Determine the magnitudes of the components of F' = 600 N acting along and perpendicular to

segment DE of the pipe assembly.

Probs. 2-112/113

Solution
Write the position vectors to the points B, D, and E.

rp = (0,2,0) m

rp = (4,2,—2) m

rp = (4,5,-2) m
The position vector from E to B is then

rEp =T —TE
= (—4,-3,2) m.

Its magnitude is

resl = V(07 + (<32 + 2 m
=129 m.

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

an — TEB _ (—4,-3,2)
BB Jrps| V29
The force F can now be written.
(—4,-3,2)

F = Fagp = 600 N ~ (—446,—334,223) N

V29
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Write the position vector going from E to D.

'ep =Tp —Tp

= (0,—-3,0) m
The unit vector going from F to D is then
N rED <07 -3, 0>
ugp = = = O, —1, 0).
T80l 3 ( )

Take the dot product of F with this unit vector to find the component of F along segment DFE.

N (—4,-3,2) ) 600
Fy=F-tgp= (60022 NJ).(0,-1,0) = ——(—3)(—1) N~ 334 N
= Fazp = (000 =222 ) 010 = SR -5

Therefore, the magnitude of this parallel component is

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

F, =F—F,
= Fagp — |Fj|[tep

(—4,-3,2) 600
~ 600 N — 3) (0,
V29 \/29( A

~ (—446,0,223) N

~1,0)

Therefore, the magnitude of this perpendicular component is

|F 1|~ \/(—446)2 + (223) N
~ 498 N.
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