Work and Energy - Review

Key Equations

Types of problems (some but not all types are covered here)
Everyone’s favorite, Hooke’s law springs.

1. A spring with what strength constant would store 80 J when compressed 30 cm?
A spring launches a block sideways on a frictionless surface at a release (when it leaves the
spring) velocity v, what is the release velocity when the spring is compressed triple the original?

3. A spring launches a block sideways on a frictionless surface with K joules of kinetic energy.
What is the compression that would yield triple the kinetic energy at launch?

4. If a spring launches a block up a height h when compressed, what compression is needed for
triple the height?

Work due to friction

5. A4 kg block released from rest, slides down a 5 m long ramp inclined at 10 degrees. If there is
a friction force of 3 N on the block, what is the final kinetic energy at the bottom? The final speed?
6. A2 kg ball is dropped from a 100 m tower. If terminal velocity is 40 m/s, what is the work done
by air resistance on the way to the ground?

7. If a7 kg penguin slides a 2 kg fish across the ice with a force of 17 N and the ice exhibits a
force of friction of 12 N on the fish, what is the net work on the fish as it moves 3 m?

8. A 65 kg worker pushes a 30 N crate up a 3 m incline (20 degrees). If the box moves at constant
velocity because there is also 6 N of friction, what is the work net done on the box? What is the
force applied by the worker? How much work does the worker do on the box?



Conservation of energy

9. What is the speed of a simple pendulum with a mass of 2 kg, length of 1.2 m that has been
released from 30 degrees from vertical, at the bottom of the swing?

10. What happens to an object’s kinetic energy if both its mass and speed are doubled?

11. How much work does gravity do on a 2 kg ball faling 3 m? What if the ball slides down a 6 m
long ramp with friction, but the vertical drop is still 3 m, is the work by gravity the same, greater or

less than in the original problem? Why?

Solutions
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