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2. (25%) A person of mass m, stands at the center of an initially stationary boat of mass ms. The boat is on
water, and the length of the boat is L. Neglect the horizontal forces exerted on the boat by water. (a) If the
person starts running to the right with \}elocity vp relative to the water, what is the resulting velocity v, of
the boat relative to the water? (b) If the person stops when he reaches the right end of the boat, what are
his position x, and the boat’s center position x, relative to their original positions? Assume the origin of the

coordinate system is at the center of the boat before the movement.
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3. (25%) The rod shown below is 5 kg in weight and 3 m in length. The sliders at the ends of the rod move
in frictionless guides. The modulus of k of the spring attached to the slider at B is 600 N/m. If the system
is released from rest when the rod is-horizontal (the spring is compressed by 500 mm at that position),
determine the angular velocity w of the rod and the velocity va of end A when the stretch in the spring is

zero.

4. (25%) A cart with mass m is attached to three springs and rolls on an inclined surface as shown below.
The moduli of springs are ki1, k2 and k3. Determine the differential equation of motion for the cart using

the energy method.




