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Problem 3-66

Determine the tension developed in cables AB, AC, and AD required for equilibrium of the
300-1b crate.

Prob. 3-66

Solution

Write position vectors to points A, B, and C.
ry = (0,0,0) ft
rp=(—2,1,2) ft
ro=(—2,—-2,1) ft

Draw a free-body diagram for point A.
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In order for the system to be in equilibrium, the sum of the forces must be zero.
Tap+Tac+Tap+W=0
Taptap + Tactiac + Tap(1,0,0) + W(0,0,-1) =0

rg—ry LT rc—ryg

TaB C
lrp —ra| lrc —r4

+ Tap(1,0,0) + W(0,0,—1) =0
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Write out the unit vectors and simplify the left side.

- (=2—-0,1-0,2—0) L7 (=2 —-0,-2—0,1—0)
PV a-prre-r V-0 (2= 0P+ (- 0P

+ Tan(1,0,0) + W(0,0,—1) = 0

21 2 2 21
TAB <— > + Tac <— > + Tap(1,0,0) + W(0,0,—1) =0

33’3 3° 33
2 2 1 2 2 1
——Tan — =T, T, —Tan — =T -T ~Tac—W)=1{0,0.0
<3AB sTac +Taps 3Tan = 3Tacs 3Tan + 3Tac > (0,0,0)

Match the components to get a system of equations.

2 2
—3TaB = 3Tac + Tap =0

1 2
“Tag — 2Tac =0
3 AB 3 AC

2

1
=T —Tac—W =0
3 AB+3 AC

Solve it for Ta, Tac, and Tap and then plug in W = 300 Ib.

6

Tap = :W = 360. Ib
3

Tac = gW = 180. 1b

6
Tap = 5W = 360. 1b
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