Work, Energy and Power Tasks

1. An empty 200kg ski lift contains a 50m section that rises at an angle of 45 degrees to the horizontal. Over this section, how much gravitational potential energy is gained by the lift?

The lift experiences a constant frictional force as it travels of 200N. How much energy is converted to heat as the lift travels up the 50m?

The lift mechanism as a whole is 15% efficient (including the loss due to friction) at converting the electrical energy it runs off into “useful” gravitational potential energy for the skiers involved. The lift mechanism lifts two 80kg skiers up the 50m stretch. How much gravitational potential energy have they gained?

The lift takes 20 seconds to travel the 50m. What electrical power is needed to operate the lift?

When the skiers reach the top, they ski down the slope. They ski down a section of slope that takes them vertically down 300m. If all of their gravitational potential energy is converted to kinetic energy, how fast are they travelling when they reach the bottom?

Why are they not, in fact travelling this fast?

2. A tube train runs at a constant speed of 20m/s between Blackfriars and Temple, a distance of 300m. It is acting against a frictional force of 400N. How much work does it do?

In actual fact, the train has to brake before it enters Temple station. If the train has a mass of 1000 tonnes   (1 tonne = 1000kg), how much kinetic energy is converted to other forms as it comes to a halt?

Tube trains are fitted with electric generators (dynamos) that can be connected to the wheels and help the train slow down. Any electrical energy generated can be stored for future use to help run the train’s electric motors. Why does making the wheels spin a generator slow the train down? 

The braking system converts the train’s kinetic energy into electrical energy with an efficiency of 4%. If the train decelerates from 20m/s to rest in 5s, at what power are the generators running?

