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The first step in solving three-dimensional equilibrium
problems is to draw a ( ) diagram
showing the particle in equilibrium and all of the
forces acting on it. You can then write the equations
of (

unknowns.

) and solve them for three

2.[3%" ] For the hook support shown, determine by

trigonometry the magnitude

resultant of the two forces applied to the support

when P is 70 N and « is 35°.
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1459 kg . 9.807 m/s”

(b) 1 1b = 1 slug - ft/s® = 1 slug - ft/s® X = 4.444 kg - m/s® = 4.444 N

1 slug 32.2 ft/s”
50.0 Ib - ft = 50.0 1b - ft X 1444 N X 0-3048 m ~_ 67.73 N -m = 67.7 N-m
11b 1 ft
2
(500 1b-ft = 50.0 Ib - ft x 459ke o 980T m/sT 03048 m _ o
1 slug 32.2 ft/s 1 ft
(c) free-body, equilibrium
2. P=70N, @ =50N, ao=235° pg=25°
modeling
A2 A =F.B.D.) 3l Az} 8 (force triangle)
Q
B
(0%
P
analysis v = 180° - (a+ B3) = 180°-(35°+25°) = 120°
cosine¥ 2] R* =P+ Q-2 P Q cosy
= (70 N)? + (50 N)* - 2 (70 N) (50 N) cos120° = 10,900 N?
= R =104.40 N
. P R . P . 70 N .
AN = = — = - - ° =
sine& 2| sing siny = sing L Siny 104.40 N sin120 0.5807
= ¢ = sin"(0.5807) = 35.50°
9 =¢ - 8 =3550° - 25° = 10.50°
= R = 104.4 N 10.50°
3. T, =T, =647 N, a = 50°, A-4EA % (F.B.D.)
R:I: = ZFI = O F Yy
T, cosae = F, =0
= F, = T, cosa = (647 N) cosb0° = 415.9 N )
R, =3%F, =0 - z
F,- 1T, - Ty sina =0 - @
= F, =T + T, sina T v Te

= (647 N) + (647 N) sin50° = 1142.6 N
F=/F?+F? = V159N + (11426 N)* = /1,478,578 N2 = 1,215.9 N

4 B, 4 1,142.6 N
1226 N
R, 415.9 N

= tan 1(2.747) = 70.0° = F = 1,216 N ~70.0°



4. (a,b) SCH2F) ; known a = 42°, 8 = 32°, Tpp = 20 kN, MEZR) ; AFEAE(F.B.D.)

unknown 7pp W Tea Yy
= A Z}A B (rectangular component) W
Tor
(C,d,e) A(éﬂ}ﬁl) ; TCA = TCB = TACB 0] r
ZFx =0 \
Top cosB = (Toy + Tpp) cosa = 0 Tes
cosa cosd2”’ Yw
o - cosa ¢ — (20 kN
Acs cosf — cosa ~PF c0s32° — cos42 ( )
= 141.68 kN

> Tyop = 141.7 kN

~Top sinB + (Tpy + Tpp) sina — W =20
= W= -Tyep sing + (Tyep + Tpp) sina
= - (141.68 kN) sin32° + [(141.68 kN) + (20 kN)] sin42° = 33.11 kN
= W = 33.1 kN

(H) R (#A 2 8§34); (M=)
T (Axte] ofm)); (M=)

5. () Tp, = 610 N
dps = V(960 mm)? + (240 — 960 mm)® + (220 mm)*> = 1,220 mm

Aap = 1 2120 (9601 - 720 j + 220 k) = 0.7869 i - 0.5902 j + 0.1803 k

1
1,220

= (480 N) i + (=360 N) j + (110.0 N) k
> F, =480 N, F, =-360N, F, =110.0 N

Toa = Tpy Aps = (610 N (960 1 - 720 j + 220 k)

(be) B = 20°, ~ = cos*% = c0s'0.8615 = 30.5°

(TBA)y = Tpy cosy, (TBA)h = Tpy siny
(Tya), = —(Tyy), cosp = —Ty, siny cosp
(Tya), = (Tpy), sing = Ty, siny sing

(Tpa), T
A, = —L = =sin30.5° c0s20° = -0.4769 , A, = Tnndy _ 0s30.5° = 0.8615
TBA TBA
T
A = (Tpa): sin30.5° sin20° = 0.1736
TBA

Aps = A0+ A+ Ak =-04771+ 0.862j + 0.1736 k
(2 A+ A+ A2 =1)

9. = cos’! ;A = cos'\, = cos H(-0.4769) = 118.5°
BA
= cos T o1y 2 cos(0.8615) = 3050 EE 6, = 4 = 305°
6, = cos TBA—COS A, = cos . = 30. e 0, == .

).
9. = cos 2= = cos '\, = cos'0.1736 = 80.0°



