Tutorial L

'l> Theme of the problem: Finding vpr and app using a frame-fixed Cartesian
CSYS. A pin P moves in a fixed parabolic slot whose equation is given by, = = cy?,
and in a straight horizontal slot as shown in Fig. 1. The straight slot translates in the
y-direction at a constant acceleration ag, starting from rest at t=0, when the pin is at the
origin. Find the position, velocity, and acceleration of P at time ¢.
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Theme of the problem: Finding vp|r and ap|p using the cylindrical-polar CSYS.
A particle moves along a logarithmic spiral in the x — y plane, given by the equation,
r = ce®, where ¢ is a constant. If qb = T%, where, b > 0 and is a constant, find the
velocity and the acceleration of the particle when the coordinates of its location are (r, @).
Also, find the radius of curvature (p) of its trajectory at this location. Note the radius of

curvature p, may be obtained as p =
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the lecture sessions soon).
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5> Theme of the problem: Finding vpr and apr using the cylindrical-polar CSY'S
Consider the fly-ball governor shown in the Fig. 2. Arms OA and OB are hinged to the
shaft at O, however, when the sleeve, S, moves up, the angle  increases, and the balls
move radially outward and upward. At this instant, § = 40°; w = 2rad/s; w = 0.4rad/s?
and the sleeve, S is moving up at a speed v = 2m/s which is changing at the rate
a = —0.1m/s? (w.r.t. the ground frame). OA = 0.5m and OC = 0.3m.
Find the velocity and acceleration of ball B, with respect to ground, at this instant.
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4> Theme of the problem: Finding Vpr and apr using the path CSYS A small

block of mass, m = 0.5kg, slides down a hill whose shape may be approximated by

y = Hcos(mx/L) , where H = 200m and L = 800m. Its speed at the position shown in

Fig. 3 is 40m/s. Find the rate of increase of speed in this position if the coefficient of
friction between the hill and the block is 0.2.
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