24-351 Dynamics

Fall 2001

Homewor k #8 Solutions

*16-109. At the instant shown, the center of the wheel
moves to the right with a velocity of 20 ft/s and has an
acceleration of 10 ft/s2. Determine the acceleration of
points A and B at this instant. Assume that the wheel does
not slip at A.

Velocity Analysis : The angular velocity of the wheel can be obtained by
using the method of instantaneous center of zero velocity. Since the wheel

rotaies without slipping about point A, i.e; v, = 0. then pomtA 1s the location
of the instantaneous center.

Ve = Owicic
10
20= w,
v ( 12)
Wy =24.0rad/s
Acceleration Equation : Angular acceleration of the wheel can be obtain by
analyzing the motion of points A and C. Since point ais at rest, (a,), =0.

Applying Eq.16 - 17, we have

ac =8, +(8cy,) +(ac,),
- 10 ,(10
[‘-9]’[?} Gw (12) *|240 (xz)
' 4
. 10 2
(-~) 10= aw(l—z) ay = 12.0 rad/s

10
¢ 0=a, -24.0° (ﬁ) a, =480 fus? T Ans

The acceleration of point B can be obtain by analyzing the motion of poinis B
and C. Applying Eq.16 - 17, we have

2y =ac+(‘n/c),“‘(¢,/c)n
(a), |+|(ay), [m]+ 120( )+ 2401(19)
Syt 12
. ~ 2(10Y ,
(=) (ag), = 10+24.0 (1—2)-490 fus® —

+h (ag), = 12.0(-:2) =100fus® T

Thus, the magnitude and directional angle of ay are

i/

ag = \/(a,,)f #(a,)f = /4902 + 10.0° = 490 fus* Ans
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0= B et 190 e Ans
(ac), 490

ve=20 fus
ac=10 fus?
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16-111. The rod is confined to move along the path due
to the pins at its ends. At the instant shown, point A has
the motion shown. Determine the velocity and

acceleration of point B at this instant.

Va = Va4 + OX T4

v,j§a+(-ak)x(—4i‘3i)

0=6-3w; @=2rad/s

vg =40=4(2)=8fus T Ans

R =@y + AXTy/4 — Oy

21.33i +(ap ) j = =3i + ak X (~4i- 3}) - (-2)* (~4i - 3))

(-’») 21.33=-3+3a+16;,  @=2.778 rad/s?

(+1) (@) =~(2.778)(4) + 12 = 0.8889 fu/s’

as = /G337 +(0.3889) =21.4 fUs? Ans
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16-118. At a given instant, the slider block B is traveling
to the right with the velocity and acceleration shown.
Determine the angular acceleration of the wheel at this
instant.

—p Uy =6 inSs

e @ = 3 in 152

Velocity Analysis : The angular velocity of link AB  can be obuined by using
the method of instantaneous center of zero velocity. Since v, and v, are parallel,
Taue = Fasic = *o. Thus, @,y =0. Since w45 =0, v, = vy =6 in./s. Thus.

v 6
the angular velocity of the wheel is @y = -r-i =5 =1.20radls.
| 0A

Acceleration Equation : The acceleration of point A can be obuined by
analyzing the angular motion of link OA about point 0. Here, ry, = {5} in.

8y =0y X¥ou 'mfv"on
= (—awk) X (5)) - 1.20*(5))
= {Sayi~7.20j} in./s’

Link AB is subjected to general plane motion. Applying Eq. 16— 18 with 1y,
= {20cos 30° ~ 20sin 30°§} in. = {17.32i - 10.0§} in., we have

By =8y +0yp XTIy, -a’ierM
3 = Sayi~7.20)+ oy p k < (17.32i - 10.0)) -0
30 = (1000, + Sy )i+ (17.320,5 - 7.20)§

Equating | and j component, we have

3= 1000,; +5ay [
0= 1732, - 7.20 (21

Solving Egs.{1] and (2] yields

O, = 0.4157 rad/s?
oty = -0.2314 rad/s® = 0.231 rad/s’ Ans



16-126. At a given instant, the gear has the angular
motion shown. Determine the accelerations of points A
and B on the link and the link’s angular acceleration at
this instant.

For the gear

U = @rase = 6(1) = 6 ins-

ap =-123) = {-36i}inss? ryo={-2j}in. a={12k)} nd(s‘ "
3= to+a;<r4/o-0}f4/0

= =361+ (12k) x (~2J) - (6)* (~2§)

= {~121+72}} inss?
as = (~12)1+722 = 73.0 ins? Ans
0= un"(%)zso.s" hN Ans
For link AB

The/Cisatos, 30 ayp =0, ic.,

ap =agl oy =-a4k 2 g = {8m60°i+8:in60°j}in.

By = R+ Oug Xy — OFrpy4

apl= (~1214 720)+ (-0 ak) X (808 60°1+ 83in60°) ~ @

(i») ap =—12+83in60°(18) = 113 in/s* ~ Ans

(+7) " 0=72-8cos60°ay, Ous = 18 rad/s? ) Ans
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