PROBLEM 2/119

The design of a camshaft-drive system of a four-
cylinder automobile engine is shown. As the engine
is revved up, the belt speed v changes uniformly
from 3 mv/s to 6 m/s over a two-gecond interval. Cal-
culate the magnitudes of the accelerations of points

P, and P, halfway through this time interval.




PROBLEM 2/124 Race car A follows path a-a while race car B follows

path b-b on the unbanked track. If each car has a
constant speed limited to that corresponding to a
lateral (normal) acceleration of (.8g, determine the

times £, and {g for both cars to negotiate the turn
as delimited by the line C-C.




PROBLEM 2/157

The robot arm 1s elevating and extending simulta-
neously. At a given instant, # = 30°, 6 = 10 deg's =
constant, /= 0.5m, { = 0.2m/s,and I = —0.3 m/s?.
Compute the magnitudes of the velocity v and ac-
celeration a of the gripped part P. In addition, ex-
press v and a in terms of the unit vectors i and j.




PROBLEM 2/162

A fireworks shell P fired in a vertical trajectory has
a y-acceleration given by a, = —g — kuv®, where the
latter term is due to aerodynamic drag. If the speed
of the shell iz 15 m/s at the instant shown, deter-
mine the corresponding values of r, v, r, 8, ¢, and
{i. The drag parameter & has a constant value of
0.01 m~.




PROBLEM 2/169

The rotating element in a mixing chamber is given a
periodic axial movement z = 2z, sin 2#wnt while it is
rotating at the constant angular velocity # = w. De-
termine the expression for the maximum magnitude
of the acceleration of a point A on the rim of radius
r. The frequency n of vertical oscillation is constant.
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PROBLEM 2/172

An aiveraft takes off at A and climbz at a steady
angle with slope of 1 to 2 in the vertical y-z plane at
a constant speed v = 400 km'h. The aircraft iz
tracked by radar at O. For the position B, deter-
mine the values :'.-FE, Ei', ani q!:







