Mechanics (non-examinable) Mathematical Tripos, Part A
Dr M B Wingate Michaelmas Term 2013

Exercises for Lecture 6

1. A car is connected to a caravan of mass M by a light rod. The two vehicles are
moving with acceleration a. Find the tension in the rod.

How would your calculation differ if the rod has mass 7 What would then be the
tensions in the rod at its ends?

2. A particle of mass M is placed on a smooth horizontal table and connected by a
light inelastic string passing over a small smooth pulley at the edge to a mass m
hanging freely below the edge of the table. Find the acceleration of the particles
and the tension in the string. Show that the magnitude of the force on the pulley
due to the tension in the string is
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3. A particle slides down a rough plane inclined at angle o to the horizontal. The
coefficient of (sliding — assume the usual f = pN relation) friction is u. Show that
the acceleration of the particle is g(sina — pcos ).

If instead the particle were projected up the plane, find its deceleration.

4. A particle of mass m slides down the smooth face of a wedge of mass M and slope
«, which is free to slide on a smooth table. Let N, be the normal reaction of the
wedge on the particle and let V; be the normal reaction of the table on the wedge.

Give two diagrams, one showing the forces on the particle and the other showing
the forces on the wedge.

Let a be the acceleration of the particle down the wedge (relative to the wedge) and
let A be the acceleration of the wedge. Show that
N; = Ny, cosa+ Mg (1)

Nysina = m(acosa — A) (2)

and derive two more equations of motion.
Hence (no need to use equation (1)) show that
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