SPH 4C
EFFICIENCY PRACTICE QUESTIONS

1. Several friends use a rope and pulley to raise a tree house from the ground into a tree.  The mass of the tree house is 150 kg.  By pulling together, the friends manage to exert an average force of 1.6 x 103 N as they raise the tree house a distance of 3.2 m above the ground.

a) Find the work done in raising the tree house (input energy).

b) How much gravitational potential energy does the tree house have (output energy)?

c) What is the efficiency of the rope and pulley?

2. A container factory uses a 370 W motor that is 75% efficient, to operate a conveyor that lifts containers from one floor to another.  If the motor runs for 45 s,
a) How much energy does the motor use (input energy)?

b) How much output energy does the motor supply?

3. A family uses several planks to slide a 350 kg piano onto the back of a pickup truck.  The box in the back of the pickup is 80 cm above the ground and the planks are 3.0 m long.  If an average force of 1500 N is required to slide the piano up the planks, find:

a) the input energy done in loading the piano.

b) the possible output energy the piano now has.

c) the efficiency of the planks as a simple machine to load the piano.

