Dynamics Homework 4


[image: image14.png]FIGURE P15-17 15-17. A proposed amusement ride consists of a
%" .flat. disk rotating in a horizontal plane at
angular speed §.= 0.1 rad/s. A 70-kg person
P walks between safety rails from point O to
A with a constant speed v =1 m/s relative
to the disk. Détermine the moment M, that
must be applied to the disk to maintain its
angular speed when the personisatr) = 2m
and at ry = 3'm, still 'walking toward point

A. Neglect friction. )

Top view
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SECTIONS 15-1, 15-2, 15-3

15-1

15-4

15-5

15-6

Bar OA of negligible mass is rotating in a
horizontal plane about point O at an angular
speed @ = SO rpm. A-3-kg block is at a
constant distance r = 0.4 m from point O.
Determine the linear momentum G and the
angular momentum H,, of the block.

Solve Prob. 15-1 assuming that the block is
moving away from the pin O at a constant
speed of i = 6 m/s.

k"vA 4-1b particle is moving in a horizontal xy
 plane under the action of force F. The position
¢ of the particle is defined by r = (5i + 2°{) ft,

where ¢ is in seconds. Determine the linear
momentum G and the angular momentum
H,, of the particleat t = 3s.

Calculate the force F acting on particle P in
Prob. 15-3 att = 3s.

A 2-kg mass is suspended by a wire of length
I'= 1'm and negligible mass. At 8 = 30° the
angle is decreasing at the rate of 0.3’ rad/s.
Determine the linear momentum G and the
angular momentum Hy of the mass using
rectangular coordinates.

Calculate the tension in the wire in Prob. 15-5
using momentum methods.

"An impact tester is modeled as a particle on

the end of a weightless, rigid rod. At 0 = 60°
the angle is increasing at the rate of 0.2 rad/s.
Determine the axial force in the bar using
momentum methods.
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Reconsider Ex. 15-6 and. Fig. 15-14. Deter-
mine the distance d that the platform travels
after'the bullet’s impact at A. Assume that the

bullet is stopped instantaneously upon im--

pact.

Railroad. car 4 of mass m= 30000 kg is
moving at velacity v, = 2i km/h toward car
B.of mass my = 15000 kg, which moves at
velocity vp = 0.3i km/h. The cars are coupled
on contact and move together at velocity v,.
Determine v;.
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15—70 In the sorting of ball-bearing balls the re-

bound height h and horizontal distance d are

. to be electronically measured. Calculate hand

- ld for -the approxlmale ‘positioning of ‘the

"1 isensots ifthe platen is fixed arid the ooeﬂic:ent
of resmutlon 1s €= 0 ‘75 : :

H=4ft




