








A uniform solid cylinder of mass M and radius R
rolls without slipping on a horizontal surface. The
cylinder has a frictionless axle which is pulled by a
light rope. The rope is wrapped around a massless
frictionless pulley and connected to a block, also of
mass M . The block is released from rest. Calculate
the acceleration of the block. (The moment of inertia
of a solid cylinder is MR2/2.)

On a play ground a child runs and jumps in tan-
gential direction on a simple merry-go-round, which
is just a disk of mass M and radius R. The mass of
the child is m, his/her velocity at the instant he/she
jumps onto the disk v. How fast will the merry-go-
round with the child rotate?

1



A uniform solid cylinder of mass M and radius R
rolls without slipping on a horizontal surface. The
cylinder has a frictionless axle which is pulled by a
light rope. The rope is wrapped around a massless
frictionless pulley and connected to a block, also of
mass M . The block is released from rest. Calculate
the acceleration of the block. (The moment of inertia
of a solid cylinder is MR2/2.)

1



Variation 1: What if friction needs to be included?

Variation 2: What if it is not gravitation that pulls the person down but some mysterious force
of magnitude kh ?

(Hint: It is certainly healthy to try to solve the problem and its variation. However, you should 
stop when the algebra gets too messy. I guess that the equations eventually can only be solve 
numerically.)




