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A pole 1s supported by two cables;

AC and AD. If the tension in rope

AC 1s 450 1b and the tension in

rope AD is 300 1b, find:

1. The resultant of the two cable
tensions at point A;

2. The angle the the resultant
force makes with each
coordinate axis.




Express Force F; - in Cartesian Vector Form

dx:xc_xA:].Z—O:lth
Coordinates of Point C: (12, 0, 16) dy=Yc—ya=0-21=-21ft
Coordinates of Point A: (0, 21, 0) d,=z.—2z,=16—0 =16 ft
Z

d =/(12)? + (—21)2 + (16)% = 29 ft \

Tip minus Tail

Foy = <(xc . xA)) (Fic) = (;2—) (450 1b) = 186.21 1b

- —21 ft
Facy = ((yc = y“‘)) (Fuo) = ( o )(450 Ib) = —325.861b

Fiop = <(ZC ; ZA))( Fyp) = (22 - ) (450 1b) = 248.28 b

F,c = 186.21i — 325.86j + 248.28k 1b




Express Force F,, in Cartesian Vector Form

dexD—xA=28—O=28ft
Coordinates of Point D: (28, 0, 0) dy=yp—ya=0-21=-21ft

Coordinates of Point A: (0, 21, 0) d,=2zp—2,=0—0=0

d =+(28)2 + (—21)2 + (0)2 = 35 ft \

Tip minus Tail

Fipy = (OCD d_x“‘)>( F,p) = (32 i ) (3001b) = 240 1b

Fapy = <(y” ;yA)> (Fyp) = (—”t) (3001b) = —180 1b

35 ft

— 0
Fapy = ((ZD : ZA)) (Fap) = (35 f)(3001b) =0

F,p = 240{ — 1807 Ib




Resultant in Cartesian Vector Form

R:FAC+FAD

R=<2Fx>i +<2Fy>j +<2Fy>1€

F,c = 186.217 — 325.86] + 248.28k 1b

R = 426.21i — 505.86f + 248.28k 1b




Total Magnitude and Angles

R = \/ (R)? + (Ry)” + (R,)?

R = \/(426.21)2 + (—505.86)% + (248.28)% = 706.53 1b

R, 426.211b — -
08 b, = — = o~ = 0.6032 9, = cos~1(0.6032) =52.9
g, = Xy _—>0586lb o0 6, = -1(—0.7160) = 135.7°
TR T 77065316 y ™ — o
R, 248281b
cos 8, = = 7065310 0.3514 6, = cos~1(0.3514) = 69.4°




Resultant Force at Point A
y

706.53 Ib..




