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An English Translation:

Basic Mechanics

-0

As shown in the figure, particle A of mass M is constrained to move on a smooth horizontal

plane. Another particle B of mass m is constrained to move smoothly in a vertical line.
The two particles are connected by a massless and unstretchable string of length £, which
passes through a small hole O in the plane and never slackens. Let g be the magnitude

of the gravitational acceleration. Answer the following questions.

(i) Find the Lagrangian of the system with the use of r and ¢, which are, respectively,
the radial and angular coordinates at the position of A as shown in the figure and

derive the equations of motion.

(ii) Obtain the angular velocity when A executes a uniform circular motion with radius

r =19, where 0 < 19 < £.

(ili) Find the frequency and amplitude of the vibration along OA after a positive in-
—
finitesimal velocity v along OA is added to A in the state of (ii).




