Engineering Mechanics: Dynamics 2e Gray, Costanzo, Plesha

Answers to Selected Even-Numbered Problems

Please note that answers are not provided for the following type of even-numbered problems:

o Concept Problems.
e Computer Problems.

e Design Problems.

For Concept and Computer problems, please consult the solutions manual.

Chapter 1
1.2 (rpj4)¢ = 3.883ft

1.4 = (4.0007 — 1.000 ;) ft

7B/ 4l xy system
7B/ | pg sysiem = (31311, — 2.45511) ft
|;:B/A |xy system = |rB/A|pq system =4.123ft

1.6 U= (79.687 +7.190 }) ft/s

1.8 6 =3.229rad

¢ = 0.08731rad

1.10 v, =504.6ft/s and vg = —353.3ft/s

112 ¢ =101.1°

114 xpy =—0.7679ft and yp, = 5.330ft

116 B, = —(20.027 + 12.81 ))ft/s and a4 = (—1.4147 + 4.243 j) ft/s>
118 r =26.36mm

120 (I, ] = [I))] = [I,] = ML?

Units of Iy, 1y,

Units of Iy, I,

and /I, in the SI system: kg-mz,
y»and I, in the U.S. Customary system: slug-ft2 = Ib-s2-ft.
1.22 @ Concept problem.

1.24  the units of E are kg/(m-s?).

Chapter 2

22 @ Concept Problem

24 @ Concept Problem
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26  AF,=87474,m and AF, = 13.73#, m

(Vavg); = 5-46741, m/s and (V,), = 8.5791, m/s
28§ = (=154.07 + 266.7 /) ft/s
210 T = (145.47 + 69.81 /) ft/s

212 AB, = —(0.46237 + 0.08155 j) m/s

Aty = —(0.0025507 + 0.0004499 j) m/s

204 6, =1221° and 6, = —17.30°

¢, =1022° and ¢, = 72.70°

216 ¢(x) = cos_l( 3+ d4x )

V10 4 24x + 16x2
218  d,,, = (—0.045887 + 3.886 ) ft/s’
avg

g — @(55) = (=0.0011547 —0.003175 f) ft/s>
220 AF=0

-

vavg
d = 1.394ft
Ugyg = 0.34851t/s

=0

2.22 _g Computer Problem

224 vy, =2vy =58.67ft/s and vy, = 0ft/s

Yo, =0ft and y, —=2R=2300ft
1)2 1)2
Gy = % j=(7482ft/s*)j and &, = —i‘) 7= (=74821t/s?) ]
. 8v%a3
226 i=
(2 + 4a?)
_ —4v§a2y
(y2 + 4a2)
228 ¥ = (203274 117.3 })ft/s
d = (—27.537 + 47.69 j) ft/s?
230 v, = 80.82ft/s
232 ¥ = (51327 —1.046 J) ft/s
d = —(0.38737 + 19.00 j) ft/s>
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3\ 2
234 v=w\/d2—x2\/l+h2(x x)

dz = q4

v =0.5236ft/s, v =0.4554ft/s, and v =0

236 vy = —(72.007 + 96.00 J) ft/s

dy = (460.87 — 345.6 ) ft/s*

2.38 g Computer Problem

240 = 7.854s

f braking

242 a|y. = 3.600m/s?
(fla, 1)y =3927s and (14 ), = 11.78s
(Sla,, 1)y = 12.84m and (s, |), = 128.5m
2.44  Largest distance traveled in 1sis d = 0.2667 m, corresponding to a = f; Vit
246 v(0) = —0.08000ft/s
248 vy =10.10m/s
250 a,=22.36g
252 tyo, =2.880s

254 7 =98.10s""

2,56 % = {7.000sin[(1.000rad/s)t] + 10.50 cos[(0.5000 rad/s)z] — 10.50} m/s

x = {7.000 — 7.000 cos[(1.000rad/s)t] + 21.00sin[(0.5000 rad/s)z] — (10.50 s_l)t} m/s?

2.58  tyop = 0.22335s

stop

2.60 v, =4.998m/s

262 |v|p = 1.128m/s

=0.1250m and s, = —0.1250m

slvlm'dX

_mg —Cyt/m
264 v(t)=—>(1—e""d
C, ( )

mg
Vterm = C7d

2,66 vy =3.563m/s

2.68 g Computer Problem
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