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Chapter 15, Solution 43.

In units of mm/s, Vg = Ok X1y, = ok x (1251 + 75§) = —T50i + 125wj
Ve = WK X1y, = ok x (50i +150§) = —150wi + 500j
Vg =Vt Vpy
(VB)xi —75j =100i + (VA )y] — 75wi + 125wj
Components. i: (vg), =100-750 (1)
it =75 =(v), + 1250 @)
Ve =Vt Vou

400i + (v) i = 100i + (v,), j = 1500i + S00)j

Components. i: 400 =100 - 150w 3)

it (vc), = (vi), +1250 )
(a) From (3), @ = -2 rad/s o =—(2rad/s)k 4
(b) From (2), (v, )y = -75 - 1250 = =75 —125(-2) = 175 mm/s

v, = (100.0 mm/s)i + (175.0 mmy/s) j 4
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Chapter 15, Solution 75.

w=r0o"Ya _ 12-1.5 =35rad/s)
Lo 0.3
v 1.5 _
(a) lCA=EA=§=42.86><103m
= 42.86 mm
C lies 42.9 mm below 4. 4
(b) log = 0.6 +0.04286 = 0.64286 m

vg = lcpw = (0.64286)(35) = 22.5 m/s
vy =225mis— 4

(©) lop = 03m, I =03+ 0.04286 = 0.34286 m

lep = y(03)" +(034286)° = 0.45558 m
vy = lepo = (0.45558)(35) = 15.95 m/s

tan@ = lop _ 03

= . 0=412°
lco 034286

v, =15.95m/s <741.2° <4
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Chapter 15, Solution 87.

v, = v, 4455 vy =75 ftls—

Locate the instantaneous center (point C) of rod 4B by noting that velocity
directions at points 4 and B are known. Draw AC perpendicular to v, and
BC perpendicular to vp.

Let I =AB =24in. =2 ft
Law of sines for triangle ABC.

b a T _opmun
sin75° sin60°  sin45°

a=244951t, b =2.732051t

_ Vg _ 7.5

= =———— = 2.7452 rad/s
b 2.73205

(a) v, = am = (2.4495)(2.7452) = 6.724 fi/s
v, =6.72 ft/s A745.0° <4
(b) o = 2.75 rad/s )4

(¢) Let M be the midpoint of AB.

Law of cosines for triangle CMB.

Ak I
m? = b+ [—) — 2b—cos60°
2 2

= (2.73205)° + (1)* = (2)(2.73205)(1) cos 60°
m = 2.3942 fi

Law of sines.

sinfi  sin60° . 1sin 60°
— = sinff =

= , =21.2°
m 2.3942 p

2
vy = mo = (2.3942)(2.7452) = 6.573 fus,
vy = 6.57 fis £721.2° 4
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