Problem 1: Particle on a slider

A particle of mass m is connected to a slider A by a massless rod of length L. The slider moves on a

frictionless, vertical guide, whose position is given by z4(t). Gravity acts downwards, as shown. Denote
with 6 the angle that the bar encloses with the vertical axis.

Given: m, L, g, x4(t)

What is the equation of motion of the system in terms of angle 6(¢)?
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Problem 2: Block on an incline

A block of mass m slides down a frictionless incline, which translates at a constant acceleration a = ae;.
The inclination angle is a. Gravity acts downwards, as indicated.

Given: m, h, a, a, g
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1. What is the acceleration of the block relative to the moving incline?

2. What is the magnitude of the normal force between the block and incline?
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Problem 3: Spinning carousel

A carousel is turning with a time-dependent angle 6(t) around the e;j-axis at a distance ! from its center.
In addition, it spins with a constant angular velocity w = we}?! about its center of mass. A carousel seat
is located at point P at a distance r from the center of the carousel. To ensure the well-being of the
passengers, the (absolute) velocity and acceleration must be evaluated. Neglect gravity.

Given: [, r, w

M R
€3,€3

€1

(a) What are the components of the absolute velocity and absolute acceleration of P in the {ef!, e, ef'}-
frame?
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