
CLASSICAL MECHANICS

DR. KUEHN, WISCONSIN LUTHERAN COLLEGE

Homework 4

First-pass presentations on Friday, Sept. 25, 2020.

Full written solutions due Monday, Sept. 28, 2020.

(1) Atwood machine An atwood machine consists of a pulley (of negligible mass)
over which two blocks, of mass m and M , are hung by a cord. Find the tension in
the cord and the acceleration of the larger mass, M .

(2) Pushed blocks A block of mass M1 rests atop a block of mass M2, which lies on
a frictionless table. The coefficient of friction between the blocks is µ. What is the
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maximum horizontal force that can be applied to the blocks for them to accelerate
without slipping on one another if the force is applied to block 1? To block 2?

(3) Ball and axle. A mass m is connected to a vertical revolving axle by two strings,
each of length l. While swinging around at angular speed ω, the strings form a
45-45-90 triangle with the ball at the 90 degree angle and the sides of length l.
Gravity is directed downward, of course. Draw a clear force diagram for m, and
then find the tension in each string.
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(4) Block and wedge. A block rests on a wedge inclined at angle θ. The coefficient of
friction between the block and plane is µ. First, find the maximum value of θ for the
block to remain motionless on the wedge when the wedge is fixed in position. Next,
if the wedge is given a horizontal acceleration a, and assuming that tan θ < µ, find
the minimum acceleration for the block to remain on the wedge without sliding.
Finally, repeat the previous part, but find the maximum value of the acceleration.


