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Problem 3-58

Determine the tension developed in the three cables required to support the traffic light, which
has a mass of 15 kg. Take h = 4 m.
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Prob. 3-58

Solution

Write position vectors to points A, B, C', and D.
= (0,0, h)
rp = (3,4,4) m
= (—6,—3,6) m
(

rp = 4, 3,4>m

Draw a free-body diagram for the knot at A.
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In order for the system to be in equilibrium, the sum of the forces must be zero.

Tag+Tac+Tap+W=0

Taptap + Tactiac + Taptap + W(0,0,—-1) =0

rnp — ro—r r —
Tap—2 A + Tac c- -4 + Tap—2 A +mg(0,0,-1) =0
lrp —ral lrc — 14 lrp —
(3—-0,4—0,4—h) . (—6—0,-3—0,6—h)

iy 7y iy s AN B/ oo g ey ey ey oy
(4—0,-3—0,4— h)

+ TaAp A0 (30T (i) +mg(0,0,—1) =0

T T
A (3,44 h)+ AC _(_6,-3,6— h)
25+ (4 — h)? 45 4+ (6 — h)?
TAD <4a _374_h> +mg<0707_1> =0
25+ (4 — h)?

3 6 1
Tap — Tac + Tap,
<\/25—|—(4—h)2 AP sy 6-he C T 3t @d_ne P
4 3 3

Tap — Tho — T
Bt (@A _hZ T At 6-_h? " JBr@d_ne P

= (0,0,0)

i-h Tag + 6=h e+ 1 —m
JBra—ne P mreong T Umra—ne M

Match the components to get a system of equations.

3 6 4
Tap — Tac + Tap =0
VB @_neE " a5 r6_he O st @d_ne P
4 3 3
TaB — Tac — Tap =0
V25 + (4 h)? /45 + (6 — h)? V25 + (4— h)?
4—h 6—h 4A—h
Tag + Tac + Tap — mg =
VB a—neE P Breone T Umra—ne 0T

Solving it and plugging in m = 15 kg and g = 9.81 m/s? and h = 4 m yields
341+ h(h —38)

Trn = ~ 441 N
AB 33—7n Y
5./81 + h(h — 12)
Thc = ~ bH15 N
AC 233 —7h) Y
A1+ hh =
Tap = 3 + A 8) mg ~ 221 N.

2(33 — 7h)
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