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a3 9§ 2022 AlE2 Ol/yRh) s &
1 w, = (1 kg) (9.81 m/s?) = 9.81 N z, =0
W, = (2 kg) (9.81 m/s?) = 19.62 N z, = 0.3 m
Wy, = (3 kg) (9.81 m/s?) = 29.43 N z; = 0.8 m
O EIM=3@W) =x, W, + 2, Wy, + 3 W,
=0 + (0.3 m)(19.62 N) + (0.8 m)(29.43 N) = 29.43 N - m = 29.4 N - m
@ x;=05m SW=W + W, + W, =(9.81 N) + (19.62 N) + (29.43 N) = 58.86 N
SM =z, 2W = (0.5 m (568.86 N) = 29.43 N - m = 29.4 N - m

2. (@) W™ reaction

(M.}

M) D4

(D) Tero = Tajo * T+ wom = (0150 m) + 0+ (0.100 m) = 0.250 m
Yoro = AB sinf = (0.200 m) sin50° = 0.1532 m
zojo = AB cosf = (0.200 m) cos50° = 0.1286 m
roo = Too it Yoo 1t zoo k= (0.250 m) i+ (0.1532 m) § + (0.1286 m) k
= (250 mm) i + (153.2 mm) j + (128.6 mm) k

(c) P = P (-sing j + cos¢g k) = (400 N) (-sin40° j + cos40° k) = (=257 N) j + (306 N) k

Mo = rcjo X P = [0.250 1 + 0.1532 j + 0.1286 k (m)] X [-257 j + 306 k (N)]
[(0.1532)(306)-(0.1286)(=257)] i + [0-(0.250)(306)] j + [(0.250)(-257)-0] k (N - m)
79.9 1+ (-76.5) j + (-64.3) k (N - m)

3. (@ S known 7 = W =2600N, 4, =300N, 4, =200 N, ¢ = 200N,

a=5m b=c=4m, M ; A-rEA =(F.B.D.)
unknown Dy, Dy, M T“ ADy
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() A XF, =D, - A, =0
= D, =4, =300N = D, = 300 N —
SF,=D,+ T-C-A,=0
= D,=-T+ C+ A,
= -(600 N) + (200 N) + (200 N) = -200 N = D, = 200 N |
SMp=M=-aT+ bC+ (bte) A4, =0
= M=aT-bC-(b+c)Ay
= (56 m)(600 N) - (4 m)(200 N) - (8 m)(200 N)
= 600 N - m = M =600N:-m)
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4. (a) IXHE E0H 0 4 BE D,
rac = B6mi+ (3.6mij+ 0k
e =i+ 0+ (1.8mk

He (e

(b)) AXHMEH rpe = (1.8 m) k
3 WE W = (-2000 N) j

Mp = Irpc X W = [(18 m) k] x [(—2,000 N) ]] =
rap=B6mi+ 36mij+ (-1.8mk

A A = T

T'AH

I'pH

T+ rac,

BGoemi+ (0Oj+ 0k
O i+ (-36mj+ (1.8 mk

ran, ron AE)

= 0.6667 1 + 0.6667 j — 0.3333 k

Myp =

Aup

= (0.6667)(3,600) N - m =

(c)rac=@B6mi+ 36mij+ 0k
tap=@B6mi+ B6mij+ (-1.8mk

Tac

TaD

[-(1.8 m)(=2,000 N)] i = (3,600 N - m) i
rp = V3.62+3.62+(—1.8)° m = 5.40 m

L (36mi+ G6mi+ (-1.8m) ki

Mp = (0.6667 i + 0.6667 j — 0.3333 k) - [(3,600 N - m) i]
2,400 N - m

- My, = 2,400 N - m

V3.62+3.624+0 m = 5.091 m
V3.6 +3.62+(—1.8)> m = 5.40 m

rap = [B6mi+ B6mij+ (0)kl-[B6mi+ (B.6mij+ (-1.8 m Kkl

rac -
= (3.6 m)(3.6 m) + (3.6 m)(3.6 m) = 25.92 m?
_ Yac Tup _ 25.92 _ _ . _ o
cosé o T 5.091)(5.40) 0.9428 = f# = cos (0.9428) = 19.47
5. P=150N, a=1m b=1m c¢c=1m d=05m
(a) A& %= (free-body diagram) 3l A3 (force triangle)
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(b) tana = 4 _ 05m _ 0.5 tang = brd _ 15m _ 15
c 1m a 1m
= o = tan (0.5) = 26.57° = B =tan'(1.5) = 56.31°
v =90° + a = 90° + 26.57° = 116.57°
¢ = 90° - g =90° - 56.31° = 33.69°
=03 -a=056231° - 26.57° = 29.74°
C P sinvy sinl116.57°
= = =P = (150 N) =—=——— = 2704 N
siny sinf ¢ sinf (15 ) sin29.74° 7
= C =270 N x56.3°



