Dynamics Homework 5
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" -acceleration a, = —8j ft/s%

1

The masses ‘and position vectors of t‘hree
particles arem; = L kg, r, = (0.5i + 0.8j)m,
my = 2kg,r;, = (09i — 04))m,my = 1.5kg,
ry = (2i + 0.7§) m. v;.= 6i m/s. Determine
the position vector and velocity of the center
of mass.

The position vectors of the three particles are

= (2j + 2k ft,r, = (3i + 2.5j + 2k) ft,and
r, = (4i = 0.6} — 2k) ft.- Particle 2 has an
Determine . the
position vector and acceleration of the center
of mass:

The three particles have identical mass m =
2 kg: Calculate the veloc:ty of the center of
mass. ’

The speed of éach particle is increasing at the
rate of ! m/s? in Prob. 16-3. Determine the
resultant force acting on the system assummg

’ reculmear motion.

‘The lhree pamcles arc released from rest
~and they all fall in a vertical plane Force F

dbts honzonta]ly on pamcle 3 De(crmme the
acceleration of the centet of mass of the
system. )

¥ FIGURE P16-1
Ny mI
my
Y3
n k)
(2] x

\ my™

4 FIGURE P16-2

Wy=31b

Wy =4lb

FIGURE P16-3

m

vy =(—10j - 3k) m/s

mG}-—» ¥ =3im/s

/o )
Z

FIGURE P16-§
=51 =41b =61b

L_ O NN R o S

- prostems 703

vy #(=2i +6k) m/s




[image: image7.png]16-44 . An amusement ride moves up to eight. 200-Ib =~ - e Sl e U FIGURE, P64
nders on a horizontal track at wy = 7 rpm,” S s L Top dewof cage v
= 12, and r =5 ft. The weight of the i i :
ngxd arm and cage; W = 1000 Ib, is assumed. ., S
to. be. concentrated at R/2. Once in. each , RS
- ‘revolution -a hydraulic-actuator applies ‘a 0! .Ci - R
- vertical force F =25001b.for a time of 1 s . .

to the cage. Determine the maximuim angular - Y
- momentum. Hg of the system if the arm is
free to move up from the track ) .
Side view -
UDer ‘
‘ o W -
o G ——
‘R[2 Tracki

16-45 _ The chain-drive mechanism has 100 identical - FIGURE ‘




[image: image5.png]16-1

16-2

" -acceleration a, = —8j ft/s%

1

The masses ‘and position vectors of t‘hree
particles arem; = L kg, r, = (0.5i + 0.8j)m,
my = 2kg,r;, = (09i — 04))m,my = 1.5kg,
ry = (2i + 0.7§) m. v;.= 6i m/s. Determine
the position vector and velocity of the center
of mass.

The position vectors of the three particles are

= (2j + 2k ft,r, = (3i + 2.5j + 2k) ft,and
r, = (4i = 0.6} — 2k) ft.- Particle 2 has an
Determine . the
position vector and acceleration of the center
of mass:

The three particles have identical mass m =
2 kg: Calculate the veloc:ty of the center of
mass. ’

The speed of éach particle is increasing at the
rate of ! m/s? in Prob. 16-3. Determine the
resultant force acting on the system assummg

’ reculmear motion.

‘The lhree pamcles arc released from rest
~and they all fall in a vertical plane Force F

dbts honzonta]ly on pamcle 3 De(crmme the
acceleration of the centet of mass of the
system. )

¥ FIGURE P16-1
Ny mI
my
Y3
n k)
(2] x

\ my™

4 FIGURE P16-2

Wy=31b

Wy =4lb

FIGURE P16-3

m

vy =(—10j - 3k) m/s

mG}-—» ¥ =3im/s

/o )
Z

FIGURE P16-§
=51 =41b =61b

L_ O NN R o S

- prostems 703

vy #(=2i +6k) m/s




[image: image2.png]16-1

16-2

" -acceleration a, = —8j ft/s%

1

The masses ‘and position vectors of t‘hree
particles arem; = L kg, r, = (0.5i + 0.8j)m,
my = 2kg,r;, = (09i — 04))m,my = 1.5kg,
ry = (2i + 0.7§) m. v;.= 6i m/s. Determine
the position vector and velocity of the center
of mass.

The position vectors of the three particles are

= (2j + 2k ft,r, = (3i + 2.5j + 2k) ft,and
r, = (4i = 0.6} — 2k) ft.- Particle 2 has an
Determine . the
position vector and acceleration of the center
of mass:

The three particles have identical mass m =
2 kg: Calculate the veloc:ty of the center of
mass. ’

The speed of éach particle is increasing at the
rate of ! m/s? in Prob. 16-3. Determine the
resultant force acting on the system assummg

’ reculmear motion.

‘The lhree pamcles arc released from rest
~and they all fall in a vertical plane Force F

dbts honzonta]ly on pamcle 3 De(crmme the
acceleration of the centet of mass of the
system. )

¥ FIGURE P16-1
Ny mI
my
Y3
n k)
(2] x

\ my™

4 FIGURE P16-2

Wy=31b

Wy =4lb

FIGURE P16-3

m

vy =(—10j - 3k) m/s

mG}-—» ¥ =3im/s

/o )
Z

FIGURE P16-§
=51 =41b =61b

L_ O NN R o S

- prostems 703

vy #(=2i +6k) m/s





[image: image6.png]16-19 A turbirie disk has 50 identical 0.15-kg blades
of negligible dimensions. Assume ‘that the
‘ disk ‘itself Has' nio mass and is rotating: at.
(1179 5000 rpm; Determine the work of the
“braking miechanism that stops the rotation of
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An amusement ride consists of 12 cages of
mass m = 500 kg with riders. The cages-are
on rigid arms at distance R = 5-'m from
points B. The arms are pivoted at poinis B
on a rigid horizontal platform of r = 4 m
which rotates at @y = 10-rpm. The angle 6
of each arm is controlled by. a_hydraulic
actuator A. Calculate the total angular
momentum. Hy if § = 20° for every arm.

Détermine: the required moment: M. about
the center of mass of the 12 cages in Prob.

. 16~311if a 50% increase in the angular speed

wy must be made in a time of 10 s. Neglect
the mass of the supporting structure.






