Dynamics Homework 2
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13-55 An experimental car traveling on a horizontal

coad is tracked by radar located at point 0.
Ata particular instant r = 100 m, 7 = 3m/s,
F=0,0=60° 0=03radfs, and §=0.
Calculate the net horizontal force on the
1300-kg car.

13-56 Radar data of a car traveling on a horizontal

road (Fig. P13-55) indicate that r = 250 ft,
F=0, F=10Mt)s, 0=45° 0 =06rad/s,
i = 0.01 rad/s®. Calculate the net horizontal
force on the 2600-1b car.

o
{ 13-57 } The 2-kg block A on the rotating arm is at

r=04mwhen? =2m/s,7 = 0,0 = 3rad/s,
§ = 0.7 rad/s?. Determine the net force on
the block.

13-58 Consider a wire-controlled model airplanc

which flies in a horizontal planc. Calculate
the net horizontal force on the 10-1b airplane
if r = 30 ft (in the plane of the path), 7 =
¥=0,0 = 1 rad/s, and ¥ = 03 rad/s’.

13-59 The 1000-kg wrecker's ball swings in the

vertical plane. Determine the tension in the
wite rope supporting the ball if point A is
fixed, L = 10m, L = 1 mfs, L = —05 m/s?
(L is decreasing), 0 = 30°, 0 = 0.8 rad/s, and
§ = —0.1 rad/s? (0 is decreasing).

In the specd-governing mechanism m
02kg, L = 10cm (rods AB have negligible
mass), @ = 500 rpm, 0 = 40°, § = 0. Deter-

“mine § at that instant and the tension in the
rod.
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[image: image7.png]1349 Passengers are belted in  roller coaster which
travels in a vertical plane. At a high point A
the speed of the trainis v, = § fs, decreasing
atthe rate of 10 /s, and r = 25 ft. Calculate
the net force of the seat on a 200-1b passenger.
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1350 Determine the constant speed vy in Prob. 13—
49 at which the net force of the scat on the
passenger is zero (the passenger experiences
weightlessness).

FIGURE P13-51 4 1351 Consider a wrecker's ball suspended from a

/ crane. Assume that point A is fixed. A
proposed safety device would measure the
tension in the cable at A and compute the
velocity and acceleration of the ball as a
function of 0. The ball swings in the vertical
plane. Calculate the velocity and acceleration
for L = 10m and 0 = 207 if the tension in
the cable is twice the weight of the ball

FIGURE P13-52 13-52 A speed-governing mechanism is modeled
with two 0.2-kg balls A suspended by weight-
less rods hinged at B. Calculate the angular
speed o and the tension in the rods if L =
10cm,and 0 = 60°. The hinges allow rotation
of the rods only in a vertical plane. The given

angle 0 is constant in the present case.

13-53 Solve Ex. 13-3 using polar coordinates.
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SECTIONS 13-1, 13-2, 13-3

Express Newton's second law of motion in
terms of cylindrical component equations.

Write the scalar equations of motion using
spherical coordinates

An electronic instrument weighs 15 1b on the
carth. Determine the mass of this device and
its weight on the moon where the acceleration
of gravity is 531 1t/s?

Determine the weight of a 70-kg person at
sea level where g = 9.81 mjs?, and at an
elevation h, where g, = 8 m/s?. Draw a free-
body diagram of this person in a free fall at
the clevation hy.

A rocket is accelerating vertically at the
rate of 80 fi/s? shortly after takeoff. Determine
the net force from the scat on a 170-Ib
astronaut,

The acceleration of the rocket in Fig. P13-5
is a = (3i + 25 m/s? shortly after takeoff.
Determine the vertical and horizontal forces
from the scat on a 70-kg astronaut.

In a laboratory test of restraining belts for
automobile passengers the initial horizontal
speed of a dummy is vo = 120 is. Its final
Speed s zero after a time interval of At =
001 5. Determine the net force that a 200-1b
dummy applies to the belt in the crash test
All motion is horizontal.

In a test of packaging materials a 10-kg
electronic instrument is dropped on a cus
foning pad. The speed of the device is changed
by the pad from 15 m/s 1o zero in the time
interval of At = 0,002 s. Caleulate the force
on the clectronic device during its decelera-
tion.
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A car travels on a road of radius r = 100 m
and banking angle 0 = 10° (Fig. P13-35).
Determine the maximtim speed v of the car
if it is not to skid on the road, where the
coefficient of static friction is 0.4.

A high-speed train is proposed on a monorail
track. Calculate the force on the track when
 50,000-1b coach travels at a speed of 200 ft/s
on a track of 1000 ft radius.

Determine the required banking angle a of
the seats in the coach in Prob. 13-37 if the
passengers are not to slide on the seats, where
the coefficient of static friction is 0.5.

The airplane is flying on a horizontal circular
path of 400 m radius at a speed of 100 m/s.
Determine whether the pilot would slide on
the scat where the coefficient of static friction
i5 0.5 if the banking angle is 0 = 20°. Assume
that the seat is flat.

Solve Prob. 13-39 assuming that the speed
of the airplane is decreasing at the rate of
5 m/s*. Assume that the flat seat is not banked
with respect to the direction of the tangential
acceleration.

‘The track of the amusement ride has a radius
of curvature r = 40 ft and a banking angle
0 = 35° with the horizontal. Determine the
speed v of the train if the passengers must not
have any tendency to slide on the seats.
Assume that the track is horizontal and the
coefficient of friction at the seats is zero.



