PROBLEM 3/198 The 450-kg ram of a pile driver falls 1.4 m from

rest and strikes the top of a 240-kg pile embedded
(.9 m in the ground. Upon impact the ram 1s seen
to move with the pile with no noticeable rebound.
Determine the velocity v of the pile and ram imme-
diately after impact. Can vou justify using the prin-
ciple of conszervation of momentum even though
the weights act during the impact?

lenpact velocily Ur=Y2eh ={2(9.81)(/.4)
: = 5,29 m/s
AG=0, 450(5:24)+o0 = (450 + 240) -
= 3,42 m/s

Impulse of weizhts /s negligible compared
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PROBLEM 3/209 The eylindrieal plug A of mass m, is released from

rest at B and slides down the smooth circular
guide. The plug strikes the block € and becomes
embedded in it. Write the expression for the dis-
tance s which the block and plug slide before com-
ing to rest. The coefficient of kinetic friction
between the block and the horizontal surface is p,.
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PROBLEM 3/211

A tennis player strikes the tennis ball with her
racket while the ball is still rising. The ball speed
before impact with the racket is v; = 15 m/s and
after impact its speed is v, = 22 m/s, with direc-
tions as shown in the figure. If the 60-g ball ig in
contact with the racket for 0.05 s, determine the
magnitude of the average force R exerted by the
racket on the ball, Find the angle § made by R with
the horizontal. Comment on the treatment of the
ball weight during impact.
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PROBLEM 3/220 | The small spheres, which have the masses and ini-

tial velocities shown in the figure, strike and be-
come attached to the gpiked ends of the rod, which
18 freely pivoted at O and is imtially at rest. Deter-
mine the angular velocity w of the assembly after
impact. Neglect the mass of the rod.

3[230 Hﬂaukqf momentum doout O 13 Cangerved:

Hy, 3mu (L) +Zmy ()= 3mLlEw
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PROBLEM 3/227 The 6-kg sphere and 4-kg block (shown in section)

are secured to the arm of negligible mass which ro-
tates in the vertical plane about a horizontal axis at
0. The 2-kg plug is released from rest at A and falls
into the recess in the block when the arm has
reached the horizontal position. An instant before
engagement, the arm has an angular velocity w, =
2 rad/s. Determine the angular velocity @ of the
arm immediately after the plug has wedged itself in
the block.

600 mm

3/227 l/e/oC‘/'lfy off plews wpos /}n,oacf 's
v =Y25h =Y2(3.91)(0.6) = 3,43 m/s
For 5)’5%‘3’”, A/‘é=0 . Jake C.W. positrve
Initia F=-4lo.5)%2) = 6(0:3)(2)+ 2(383)(2.5)
= -2 — (0§ + 343 = 035/ N'm-5
fonal = [(4+2)(0.5) + 6(0.3)" e

= 2. 09w
So 0.35]=2040  w= 0.172/ rad/s Cw




A pendulum consists of two 3.2-kg concentrated
PROBLEM 3/235 masses positioned as shown on a light but rigid

bur. The pendulum is swinging through the ver-
tical position with a clockwise angular velocity
w = 6 rad/s when a 50-g bullet traveling with ve-
locity v = 300 m/s in the direction shown strikes
the lower mass and becomes embedded in it. Cal-
culate the angular velocity " which the pendu-
lum has immediately after impact and find the
maximum angular deflection ¢ of the pendulum.

400 mm N
\
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3/235, Sjs‘tem angular momentum conserved

dur{;nj | m paet ¥+ Ho, = Hoy:
0.050 (300) (0.4 cos 20%) ~ 3,2(5.2)"6 - 3.2 (0:4)%
- <o.oso+3.2>(0.4)2w' +3.2(o.z)2u’

w'= 277 vod/s (cew)

Enerjy Ccms'nae;cgtiuc after Impact

T'+ Vi=T+Y¥ , Chosse datum @ 0 :
(005 +32)[0.4(2.77)] 4 5(3.2)[0.2(2.77)}2'
[s2(e2) - 2ro08)e. ) [1.81 = o«

[3-2(0.2) -(3.2 + 8.05) (2.4} ]9.8\ cos 6
6= 521"




