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4[4 ] Cables AB and AC are attached to the
upper trunk of the tree and then are fastened to
steel rods anchored in the ground. The tension
in the wire ACis 745N. | m===——————————— oo —————
(@) Determine the component magnitude F,, F,, | 2. (b) Tec = 353 N  35°

F.of the force exerted by the cable AC on the

rod at C.

(b) Determine the angles 4., 6, 6, defining the

yl
direction of the force exerted by the cable AC
on the rod at C

3.(b) F, =1806 N, 7, =316 N
4. (@ F, =202 N, F, =571 N, F, = -434 N

(b) 0, = 74.2°,

6, = 40.0°,

9, = 125.6°

5. (@) Tap = -41.03 i + 60.98 j (N)

(b) W = 186.3 N
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4.[4 ] Cables AB and AC are attached to the | .~
upper trunk of the tree and then are fastened to
. . 2. (b) Fp, =498 N
steel rods anchored in the ground. The tension
3.(b) P=4176 N 50° Ty, = 1929 N

in the wire AB is 875 N.
(a) Determine the component magnitude £, 7,

F,of the force exerted by the cable AB on the
rod at B.

4. (a) F,=-549N, F, =562 N, F. =-384N
(b) 6, = 128.9°, 9, = 50.0°, 0, = 116.0°

5. (a) Tac= (34.8 N) i + (-58.0 N) j + (10.44 N) Kk
(b) 7,, = 1255 N
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1. (a) (b) (2.10 )
2. (a)
Tec
Z
FAB TBD
20°

(b) Typ = 325 N, B = 180° - 70° - 30° = 80°

sin65° _ sing Jec
Tpp Tpe 20°
sin80 ° 65
Tpe = (325 N) m = 353 N TeD %VFAB

65° - 30° = 35° Tec = 353 N 35°
3. (a) (b) Ty5 = 273 N, 7,0 =185 N
2.2 _
tana = LU 1.6923 a = tan l(1.6923) = 59.42°
1.3 m
T tang = 0-4m _ 0.3077 0 = tan_l(O 3077) = 17.10°
Bl " Ae T 13m - ' -
Tas « . .
—_— . .
Fo Fp = (273 N) sin59.42° - (185 N) sinl17.10°
Tae = 180.6 N

2F,=0; Tygcosa + Tyocosf - T4=0
(273 N) co0s59.42° + (185 N) cos17.10°
316 N

TAE

4. (@) 7oy = 745 N
(Tpa), = Tey sins0°, (Tpy), = =Ty cOS50°
(Tpy), = =(Tpy), sin25°, (Tpy). = (Tpy), COS25°
Tca = (745 N) [sinb0° j + cos50° (sin25° i - c0s25° K)]
= (2024 N) i + (570.7) j + (-434.0) k
F, =202 N, F,=571N, F, =-434N

(b) cosd, = % = 0.2717 0, = cos 1(0.2717) = 74.2°

_ 570.7TN 4 3 .

cosf, = N - 0.7660 ¢, = cos " (0.7660) = 40.0
cosf, = TA3ON -0.5826 9. = cos '(-0.5826) = 125.6°

745 N



5. W= - Wj
@ T,, = 735 N

dip = V(=037Tm)?+ (055m)°+0 = 0.6629 m

= ! [(-0.37) i + 0.55 j] = -0.5582 i + 0.8297 j

Aiap 0.6629
Tao = (73.5 N) (-0.5582 i + 0.8297 j) = -41.03 i + 60.98 j (N)

(b) dgp = V(0.18m)*+ (0.55m)> + (—0.16 m)> = 0.6004 m

Teo = 7, (0.2998 i + 0.9161 j - 0.4404 K)

V(0.18m)% + (0.55 m)> + (0.16 m)? = 0.6004 m

Aep = 0 6%04 [0.18 i + 055 j + 0.16 k] = 0.2998 i + 0.9161 j + 0.4404 k

Teo = Top (0.2998 i + 0.9161 j + 0.4404 k)

plate >SF=0 Tmo + Tep + Tcp + W=0
SF =0; -41.03 + 0.2998 T, + 0.2998 T, = 0
2F,=0;6098 + 09161 75, + 09161 7., - W =0
SE =0; ~0.4404 Ty, + 0.4404 T, = 0

Tpp = Tep
-41.03 + 2 (0.2998) 75, =0 Typ = 68.42 N
W = 60.98 + 2 (0.9161) (68.42 N) = 186.3 N
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1. (a) (b) (2.9 )
2. (@) T:

P Fo 30°

40°
T2
(b) 7, = 26.5 N, v = 180° - 30° - 40° = 110°
sin30° _ siny Fo
T, Fy 0° 302
_ sin110° _ T2\ T,

Fp = (265 N) —~ -5~ = 49.8 N

3. (a) (b) F = 468 N, W = (125 kg)(9.81 m/s®) = 1226.2 N
>F, =0 ; P sind40° - F sin35° =0
Tec 135 °
_ sin —
P = (468 N) — “oo = 417.6 N
P =4176 N 50°
F NP 2F, =0; The - W - F cos35° - P cos40° = 0
Ty = (1226.2 N) + (468 N) cos35° + (417.6 N) cos40°
w
= 1929 N

4. @) Tyy = 875 N
(Tpq), = Tpy sind0°, (Tpy), = - Ty, cOS40°
(Tp4), = (Tpy), c0835°, (Tpy), = (Tpy), sin35°
Tea = (875 N) [sin40° j - cos40° (cos35° i + sin35° k)]
= (-549.1 N) i + (562.4) j + (-384.4) k
F, = -549.1 N, F, =5624 N, F, =-3844 N

—549.1 N

= —— = - = 1= = °
(b) cosd, = 875 N 0.6275 f, = cos (-0.6275) = 128.9
_ 5624 N o _ .
cosf, = <EN - 0.6427 ¢, = cos (0.6427) = 50.0
cosf, = T38IAN -0.4393 0. = cos™(-0.4393) = 116.0°

875 N



5.(@) T, = 685N
d, =18 m, d,=-30m, d, =54m

V(I8m)*+ (—30m )%+ (5.4m)> = 35.4 m

— 2 2 2
d = yJd2+d>+d? =

Ty, , _ 685N . :
Tac = ——(d, i+ dj+ dLk) = 57~ -[(18 m) i+ (-30m) j+ (54 m)k]

= (34.8 N) i + (-58.0 N) j + (10.44 N) k

(b) dyy = V(E6m)P?+ (—30m)>+ (7.5m)> = 31.5 m

Aip = ﬁ[—6 i - 30+ 7.5 k] = -0.1905 i - 0.9524 j + 0.2381 k
Tae = 74 (-0.1905 i - 0.9524 j + 0.2381 k)
dyp = V(=6m)’+ (—30m)*+ (—222m)> = 37.8 m

Aip = 371.8 [-6i - 30j-222K] =-0.1587 i - 0.7936 j - 0.5873 k

(-0.1587 i - 0.7936 j - 0.5873 k)

Tao = Typ

A SF=0 Tac + Tag + Tap + F = 0, F=Fj

>F, =0; 348 - 01905 7,, - 0.1587 7,, = 0
0; -58.0 - 0.9524 T,, - 0.7936 T,, + F =0

>F

Y

SF =0 ; 10.44 +0.2381 7,, - 05873 T,, = 0

0.5873% + 0.1587x
0.5873 (34.8 - 0.1905 7,,) - 0.1587 (10.44 +0.2381 7,,) = O

[(0.5873)(0.1905) + (0.1587)(0.2381)] 7,y = (0.5873)(34.8) - (0.1587)(10.44)

T,, = 1255 N



