PROBLEM 13.169

A boy located at Point A halfway between the center O of a
semicircular wall and the wall itself throws a ball at the wall in
a direction forming an angle of 45° with OA. Knowing that
after hitting the wall the ball rebounds in a direction parallel to
OA, determine the coefficient of restitution between the ball and

the wall.
-1—_
SOLUTION
Law of sines;
sinf sin135°
% R
0 = 20.705°
a = 45° —20.705°
= 24.295°

Conservation of momentum for ball in t-direction:

-vsing =-v'sna

Coefficient of restitution in n: v(cosd)e=V'cosa
Dividing, 0 g
e
_ tan20.705 0= 0.837 <
tan 24.295°

PROPRIETARY MATERIAL. © 2013 The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be displayed,
reproduced or distributed in any form or by any means, without the prior written permission of the publisher, or used beyond the limited
distribution to teachers and educators permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual,

you are using it without permission.

770




PROBLEM 13.175
>

A 1-kg block B is moving with a velocity vo of magnitude v, =2 nvs
as it hits the 0.5-kg sphere A, which is at rest and hanging from a cord
attached at O. Knowing that 4 =0.6 between the block and the

1 horizontal surface and e=0.8 between the block and the sphere,
h v, determine after impact (a) the maximum height h reached by the
l b_rJ B sphere, (b) the distance x traveled by the block.
T
SOLUTION
o . Vaze Ve o wd
Velacitiesjust after impact AB-":
Berore A [ l‘-gTe |-
Total momentum in the horizontal direction is conserved:
MV + MgV = MuVj + MgVp
0+ (Lkg)(2m/s) = (0.5kg)(Va) + (1 Kkg)(Vg)
4=V, +2vg Q)
Relative velocities:
(Vo —Vg)e=(vg —Va)
(0-2)(0.8)=vg -V,
-1.6=Vv; -V, (2

Solving Egs. (1) and (2) simultaneously:

vg =0.8 /s
V) =24 mis
(@ Conservation of energy:
1 UEUp=24m(s
T =EmAv12 V, =0
T, = %mA(ZA m/s)? = 2.88m,
T,=0
V, =m,gh

T+V,=T,+V, 288/, +0=0+ M (9.8)h
h=0.294m <«
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PROBLEM 13.175 (Continued)

(b)  Work and energy:

el wa = ‘= .
UL Fc'—‘ ﬁ ’l.i)" UB 0.8w/fs
@ 1—4—- )a s M,=’k3’;5=0.8m[5
N=Wa=Wpq

T, :%vaf :%mB(o.s ms)?=032m; T,=0
U, , =—F;x=— Nx=—pu,mgogx=—(0.6)(mg)(9.81)x
U, , =-5.886mgx
T,+U,_, =T, 0.32mg; —5.886myx=0
x=0.0544 m

x=54.4mm <«
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PROBLEM 13.188

When the rope is at an angle of o = 30°, the 0.5-kg sphere 4
has a speed v, =1.2 m/s. The coefficient of restitution between
A and the 0.9-kg wedge B is 0.7 and the length of rope
/=0.8 m. The spring constant has a value of 500 N/m and

0 = 20°. Determine (a) the velocity of 4 and B immediately
P after the impact, (b) the maximum deflection of the spring
ANV assuming A4 does not strike B again before this point.
SOLUTION
Masses: my,=05kg, my=09kg

Analysis of sphere 4 as it swings down.

Initial state: o =30° hy=I1-cosa)=(0.8)(1-cos30°)=0.10718 m
Vo =m,ghy =(0.5)(9.81)(0.10718) = 0.52576 J

T, = lmAvg = %(0.5)(1.2)2 =0.36J

2
Just before impact: =0, =0, =0
T = r o,_1 2 _ 2
1 ==—myvy=—(0.5vy =0.25v;
2 2
Conservation of energy: Ty +Vo =T +V

0.36+0.52576 =0.25v% + 0
v =3.54304 m?/s?

v, =1.8823 m/s — <

Analysis of the impact. Use conservation of momentum together with the coefficient of restitution e = 0.7.

t

thA'
ma, &

Sadt™S,
Sadt t/

[0 - [
Suat n

Note that the rope does not apply an impulse since it becomes slack.
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PROBLEM 13.188 (Continued)
Sphere A. Momentum in z-direction:
myv,sin 0+0=m,(v)),
(v), =v, sin 6 =1.8823 sin 20° = 0.6438 m/s
(v,), =0.6438 m/s [
Both 4 and B. Momentum in x-direction:

myv,+0=m,(v)), cos O+m,(v}), sin 0 +myzvy
(0.5)(1.8823) = (0.5)(v,),, cos 20°+(0.5)(0.6438) sin 20° + 0.9v
(0.5)(v%), cos 20°+0.9v, =0.83105 (1)

Coefficient of restitution:
(v;?)n - (v:él)n = e[(vA)n - (VB)n]
vy cos 8 —(v))), =e[v, cos 0 —0]
vg cos 20°—(v/), = (0.7)(1.8823) cos 20° (2)

Solving Eqgs. (1) and (2) simultaneously for (v/),, and v},
(v), =—0.24853 m/s
vy =1.053 m/s +

Resolve v, into horizontal and vertical components.

(VA)n $ L /U'A
0.6438 o
0.24853 e
Q
=68.9° 20° = 88.9° -2,
B B+ 8S3 >~
v, =(0.6438)% +(0.24853)2
=0.690 m/s

v/, =0.690 m/s “r. 88.9° €

vz =1.053 m/s — «
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