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Chapter 15, Solution 151.
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Coordinates.
Xy = (xy)y +70, v, =71
xB = 07 yB =r
Xe =X Y =0
Xp = X, +esiné
yp =Fr +ecosb
Data: (x4), =24 in.
r =10 in.
e=7in.
Velocity analysis. Oy = CUAC), Wgp = wBD)a

Vo =Vt Vi = [roye — |+ ewe S 6]
Vi = [xpwpp i ]+ [(ecosé?)a)BD — |
V= [ucosf ] —= + [usin 3 []
Use Vp = Vpr + Vpyr and resolve into components.

+

+i: (esin@)w, - = xpwp, —(sinB)u

Fot (r+ecos@)my = (ecos@)wy, + (cosf)u
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6=30°  xp=24+ (10)(%) + 75in30° = 32.736 in.

_ Tcos30°

tanf = =10.491°
P 32.736 p

Substituting into Eqgs. (1) and (2)

(10 + 7¢0s30°)(20) = (7c0s30°) g, + (c0s10.491°)u

(75in30°)(20) = 32736y, — (sin10.491°)u

Solving simultaneously,

(1

()
W, = 3.82 rad/s) <

u =303.13 in/s Vpp =253 fils . 10.49° 4
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Chapter 15, Solution 175.

Y I Coordinates.
§ TN D
L7 he
; et / Xp = (xA)O + 10, Yp =T
1 { S |
T8 S e Xg =0, Yg =T
4
i Xe = Xas Ye =0
° c “ Xo = X, +€sind,  yp =r + ecosd
Data (Xa), = 24in.
r =10in.
/ 6=90° X =24+ (10)(£j +(7) = 46.708in, =0
gl | . 2
\ hoo® / Velocity analysis.
\ O)AC = 20 I’Hj/S), (DBD = a)BD)
T %
0 &

Vp = Va+ Vpp
=[ropc — |+ [ewpc | ]
= [(10)(20) — J+[(7)(20) | ]
=[200in/s — ] +[140in/s |]
Ve = [ x0n | | =[467080 | |, ver =u -
Use vp = Vpr + Ve and resolve into components.
.1 200=u u =200in/s.
+|: 140 = 46.708wgy, Wgp = 2.9973radls )
Acceleration analysis. Opc =0, Ogp = gp )
an=0, ap, = rois = (7)(20)° = 2800in./s* ~—
ap = a, + apx = 2800in./s* ~—
8y =Xt | |+ [ %oy - | = [46.7080rg; | ] +[(46.708)(2.9973) - ]

= [46.7080;, | | +[419.616in./8" ~— ]

app =U —
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Coriolisacceleration 2mgpU = (2)(2.9973)(200) = 1198.92in./s* |

Use ap = ap + app + 2wgu l and resolve into components.
+,: -2800=-419616+U, U =-2380.4in/s%,
+]: 0= 467080, +1198.92  olgp = —25.7 rad/s?

(@)

(b) app = 2380in./s? ~—

Ogp = 25.7 rad/s” ) <

apr =198.4ft/s* -~ <
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Chapter 16, Solution 1.

Mo = 30)) =120

o
0/_\‘9 L(so)(%%)) = 494,23 N

ALD S F
TNA=7—%’.3 N

+) ZM = Ng (1.5 m) sin60° — (294.3 N)(0.75 m)(cos60°)
= (30 kg)(4 m/s®)(sin60°)(0.75 m)
Ng =144.96 N
4 TF=Ng- F=30kg (4ms’)
F =24.96 N

(a) Ry= N2+ F2 = 29536 N

_ iy 1 2943

20 - 852
24.96
(b) U= F 2496 0.08481
N, 294.3

or R,=295N £ 852° «

and B=1450N~— 4

or u=0.0848 <
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