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Problem R3-8

If cable AB is subjected to a tension of 700 N, determine the tension in cables AC' and AD and
the magnitude of the vertical force F.
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Solution
Write position vectors to points A, B, C' and D.
ry = (0,0,6) m
rp=(2,3,0) m
roc = (—1.5,2,0) m
rp =(—3,—6,0) 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.

Tap+Tac+Tap+F=0

TaptaB + Tactiac + Taptap + F(0,0,1) =0

rg—r roc—r rp—r
TABBiA _,_TACH +TADD7A + F(0,0,1)=0
r |rc —r4l |rp —r4|
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Write out the unit vectors and simplify the left side.
(2-0,3—0,0—6) (=1.5—10,2—0,0 — 6)
TaB + Tac
V(2 =002+ (3-0)2+ (0 6)2 V(=15 —0)2+ (2 - 0)2 + (0 — 6)2
(=3—0,—6—0,0—6)
V(=3—-0)2+ (=6 —0)2+ (0 — 6)2

23 6 3 4 12 1 2 2
Tas (22 2Ny (=2 2 22N L (== =2 —2V 41 F(0,0,1) =0
AB<7777 7>+ AC< 13)135 13>+ AD< 3) 37 3>+ <’ ) >

+ TaAp +F<0,0,1>:0

<§TAB - %TAC - %TADa %TAB + %TAC - ;TAD7 —gTAB - %TAC - %TAD + F> =(0,0,0)
Match the components to get a system of equations.
%TAB - %TAC - éTAD =0
%TAB + %TAC - ;TAD =0
—gTAB - %TAC - gTAD +F=0

Solve it for Tac, Tap, and F and then plug in Tag = 700 N.

13
Tac = z=Ta = 130. N
AC = 75t AB

o1
Tap = ==Tap = 510. N
AD = oo lAB

53

F=""Tig=1.06x10>°N
35 AB
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