Suggested Problems (HW2A)

[bookmark: _GoBack][image: ][image: ]






[image: ]
[image: ]





[image: ][image: ]

[image: ]







[image: ]



[image: ]

[image: ]

image4.png
12-147. The box of negligible size is sliding down along a
curved path defined by the parabola y = 0.4x*. When itis at
A(xy =2m,y, = 1.6m),the speed is vz = 8 m/s and the
increase in speed is dvg/dt = 4m/s’. Determine the
magnitude of the acceleration of the box at this instant.
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Prob. 12-147
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12-170. Starting from rest, the boy runs outward in the
radial direction from the center of the platform with a
constant acceleration of 0.5 m/s”. If the platform is rotating
at a constant rate f = 02 rad/s, determine the radial and
transverse components of the velocity and acceleration of
the boy when ¢ = 3 s. Neglect his size.

Prob. 12-170
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©12-153. The ball is kicked with an initial speed
v, = 8m/s at an angle 6, = 40° with the horizontal. Find
the equation of the path, y = f(x), and then determine the

normal and tangential components of its acceleration when
t=025s.
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Prob. 12-153
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12-167. The slotted arm OA rotates counterclockwise
about O such that when 6 = /4, arm OA is rotating with
an angular velocity of f and an angular acceleration of a.
Determine the magnitudes of the velocity and acceleration
of pin B at this instant. The motion of pin B is constrained
such that it moves on the fixed circular surface and along
the slot in OA.

Probs. 12-166/167
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©12-181. The automobile travels from a parking deck
down along a cylindrical spiral ramp at a constant speed of
v = 1.5 m/s. If the ramp descends a distance of 12 m for
every full revolution, § = 27 rad, determine the magnitude
of the car’s acceleration as it moves along the ramp,
r=10m. Hint: For part of the solution, note that the
tangent to the ramp at any point is at an angle of
¢ = tan™' (12/[2m(10)]) = 10.81° from the horizontal.
Use this to determine the velocity components vy and v,
which in turn are used to determine 6 and z.

Prob. 12-181
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*12-185. Rod OA isrotating counterclockwise with an angular
velocity of § = (2¢%) rad/s. Through mechanical means collar B
moves along the rod witha speed of 7 = (4)m/s.1f6 = Oand
r =0 when ¢ = 0, determine the magnitudes of velocity and
acceleration of the collar at6 = 60°.

Probs. 12-184/185
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12-194. For a short time the jet plane moves along a path
in the shape of alemniscate, 7’ = (2500 cos 26) km’. At the
instant 6 = 30° the radar tracking device is rotating at
6 = 5(107%) rad/s with 6 = 2(107%) rad/s’. Determine the

radial and transverse components of velocity and
acceleration of the plane at this instant.

7 = 2500 cos 26
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12-130. If the roller coaster starts from rest at A and its

speed increases at a,

= (6-0.06s)m/s’,

determine the

magnitude of its acceleration when it reaches B where

sp =40m.
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Probs. 12-129/130
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#12-120. The car travels along the circular path such that its
speed is increased by a, = (0.5¢') m/s?, where ¢ is in
seconds. Determine the magnitudes of its velocity and
acceleration after the car has traveled s = 18 m starting
from rest. Neglect the size of the car.
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Prob. 12-120
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12-142. Two cyclists, A and B, are traveling counterclockwise
around a circular track at a constant speed of 8 ft/s at
the instant shown. If the speed of A is increased at
(a4 = (s4) ft/s?, where s, is in feet, determine the
distance measured counterclockwise along the track from B
to A between the cyclists when r = 1s What is the
magnitude of the acceleration of each cyclist at this instant?

Prob. 12-142




