
SP211 Worksheet 16 (8.1-2 potential and mechanical energies)

----- Problem 1 ----- We are on top of a large ice plateau. A path off the plateau is a gradual
ice slope that descends into a valley. The path also rises out of the valley with a rising slope that
ascends much higher than our plateau. The elevation drop from our plateau to the bottom of the
valley is 14 m.

Suppose we push a 5 kg block with a constant horizontal force of 10 N over a distance of 6.0 m across
the plateau after which we let go and watch the block move along the path described above.

• How high relative to the bottom of the valley does the block ascend?

• What is the speed of the block as it passes through the bottom of the valley?

• What was the speed of the block just after we finished applying our 10 N force?

----- Problem 2 ----- Suppose our launch was instead accomplished by a spring launcher com-
pressed 0.93 m and that this setup gives the same launch speed we achieved in the previous problem.

• What is the spring constant k of our spring?

----- Problem 3 ----- A 0.65 kg block is attached to a relaxed hanging spring (you need to
support the block to keep the spring relaxed). After release, the block oscillates. The lowest point
reached by the block as it oscillates is 0.44 m below the release point.

• What is the spring constant k of this spring?

----- Problem 4: The Loop De Loop ----- A roller coaster ramps up a car of mass m to height
h above ground level. The car descends starting from rest entering at the bottom a loop of radius
R. The car successfully completes the loop.

• What is the normal force on the car as it passes through (1) the bottom of the loop? (2) the
top of the loop? and (3) midway between the top and bottom of the loop?

• What is the minimum height required to safely complete the loop?


