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Problem: The pitching machine has a height
(h) = 0.8 m is adjusted so that the baseball is
launched with a speed of v4 = 25 m/s at angle

0a = 25°If the ball strikes the ground at B,

determine the range R (in m).
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If the 50-kg crate starts from rest and achieves a velocity of
v = 4 m/s when it travels a distance of 5 m to the right,
determine the magnitude of force P acting on the crate.
The coefficient of kinetic friction between the crate and the
ground is gy, = {13,

SOLUTION

Kinematics: The acceleration a of the crate will be determined first since its motion
is known.
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Free-Body Diagram: Here, the kinetic friction Fy = p,N = 03N is required to be
directed to the left to oppose the motion of the crate which is to the right, Fig. a.

Lquations of Motion: »

+13F, = may N + Psin30° — 50{9.81) = 50(0)
N = 4905 — 03P
Using the resulis of N and a,
ESF, = mag Pcos 30° — 0.3(490.5 — 0.5P) = 50(1.60)

P=124N
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If the coefficient of kinetic friction between the 50-kg crate
and the ground is u; = 0.3, determine the distance the
crate travels and its velocity when ¢ = 3 s. The crate starts
from rest,and P = 200 N.

SOLUTION

Free-Body Diagram: The kinetic friction F, = g, N is directed to the left to oppose
the motion of the crate which is to the right. Fig. a.

Equaations of Metion: Here, a, = (. Thus,

+1E2F, =10 N — S0(9.813 + 200sin 30° = 0

¥

N =3005N
200 cos 30° — 0.3(390.5) = 50q
a = 1121 m/s*
Kinematics: Since the acceleration a of the crate is constant,
. o 5

(&)

po= 0+ 1.121(3) = 336 m/s

I
Sg + oy + —altt
Sg + f + a4

1 o
0 +0 +5(1121)(F) = 5.04m
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10-kg block has a speed of 5 mysdown the smooth plane.
Determine the distance s when the block stops.

{f’s' *5
)’\!:

(W) P

i
{> Weon ¢ Y ﬁcr%; ;

!
PP . ,a).,{"g,:ga AS

v (D)
e < |
— ﬁgg - 2/ 2 gﬂ\/’) [SRER [;%gm

1
1= 125 4 (uq, 05 85— 102D5 =2

- 2.08 +3:6 = 6w

e 7 g
?) P nergly  £ons s bop . i Up 2 T r Ve
4 g £/ ‘ / - < /

. n
bty o bs = —mplnz YAy KOS
125 4 (o0 BS = — UT05 b St [02DCT

—1oopn St 4 U4 5 BS+)2D = ( Loane A%

I




Faculty of Engineering Philadelphia University Mechanical Eng. Dep.
Course name: Dynamics Third Quiz Course number:620212 class(1)
Instructor: Eng. Laith Batarseh Tuesday 19/12/2017 Allowed time: 10 minutes
Student Name: Student ID number:

ﬂu& A’&P\' (J

The spring is placed between the wall and the 10-kg
biock. If the block is subjected to a force of F = 500N,
determing its velocity when s = 05 m. When 5 = 0. the
hiock is at rest and the spring s uncompressed. The contact
surtace s smoath.
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Probleml1:

Two coins A and B have the initial velocities shown
Ju»t before thev collide at point O. If they have weights of
Vi=1320101b and Wz =660(10"7)1b and the
surface upon which they slide is smooth. determine their
speeds just after impact. The coefficient of restitution is
e = (L6353,

Line of impact

(va i + mplvg s = malva_ )z + my(vp )2
AT {BE0HY
j_ s 305 — {& 3 )3 sin 30

6601
(8002,

{vpd — (o)
2 sin 30° — (=3 sin 30°)

Solving:
{vad = 0375085
o= 12501t/

oom 4{‘2%]2 = malVa b

line of Tmpact

}’ A
= mgi¥p b2
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f—“}Scns HF = nm i ’\ (vy)
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-\ (—0.3750 LIRY = 1.771t/s




Problem 2:

ey = Srad/s

The disk is originally rotating at ey, = 8 rad/s. Hitis
subjected to a constant angular acceleration of ¢ = 6 rad/s’,
determine the magnitudes of the velocity and the »n and ¢
components of acceleration of point A at the instant
t=05s

w = wy T ool

o =8 + 6(0.5) = 11 rad/s

¥ o= row va= 21y = 22 fiss
4 = ra;  {ay), = 26) = 12.01t/s®

(aq), = (11)2) = 242 ft/s?
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Probleml1:

Two disks A and B weigh 2 Ib and 5 Ib. respectively.
1f they iding on the smooth horizontal plane with the
velociti own, determine their velocities just after impact.
The coefficient of restilution between the disks is e = 0.6.

Conservation of Linear \!mxmmmr By referring to the impuise and momentum of
n of disks shown in 4, notice that the linear momentum of the system is

conserved along the s axis (line of impact). Thus,
{2} - y : F
e fas 4 ) o s 5
i _‘} MalVyle 'ﬂii“!x‘)m = '"A{*A},x; + ”’n{‘s}n
2 3 2 5
— Ty i b 2 v
TR {5)cos 45" + E‘——quuﬁs 30 = ¥ costly + 5 VB oS By
vl cosfy + Ay oos By = 36.23 30
Also. we notice that the linear momentum a of disks A and B are conserved along
the ¢ axis (langent 1o the plane of impact). Thus,
/
[ { Fooh
i\l I malval = malvu),
2 2
Y 5)sin43” = v e vy sin 84
vy sin #, = 3.5333 2)
and
{0 i,
[ 5 rghvy gl
5 i
3 3
o (1) sin 307 = = _) = vy sin By
vpsin gy = 5 3

Coetlicient of Restitution: ﬂh. coefficient of restitution equation written along the
1 axis {line of impac 2

(vide = (v

fval, — {v4)s

Vi cos iy, — vy cos g

e ocos 307 — {5 cos45%)

vyeos i, - v oos By = 7317 (B3]
Sodving Eqgs. (1. (21, (3}, and {4}, vields

vy = 1LOT/s Hy = 188 Ans.

vy = SRR /s gy = 383° Ans,




Problem 2:

The disk is originally rotating at ey = Srad/s. IT it
is subjected to a constant angular acceleration of
« = frad/s’. determine the magnitudes of the velocity and
the n and 1 components of acceleration of point B just after
the wheel undergoes 2 revolutions.

-

= i + 2o (0 — Gy)
- (8)F + 2(6){2(27) — 0]
a——
w = 14.66 rad/s

vp = wr = L466(1.5) = 220 ft/s
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' =i momes e R
{apl, = ar = 6(1.5) = 900 {ijs
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wy = S rad/s




