Work, Energy, Power, and Machines
Name _____________________________________________________ Period ___
Work (W = Fd)
1. How much work is done on your car by applying 200 N of force for 12 meters?
2. How much work is done pushing a 500 N object a distance of 10 meters?
3. A box was lifted 8-meters resulting in 129 joules of work, how much does the force was applied (or how much does the box weigh)?
4. A little girl did 125 joules of work when pushing her big brother in his wheelchair with a force of 25- N.  How far did she push him?
5. A 10,000-N cart of a rollercoaster is pushed with 8,000 N of force up a 50-m incline.  How much work was done?
Potential Energy (PE = mgh)

1. An apple has a mass of 0.40 kg and is hanging 3 meters above the ground.  What is its potential energy?
2. A 100 kg object is pulled vertically upward 5.0 m by a rope. Find the work done by the tension force in the rope.
3. How much work is done by a crane lifting a 200.0 kg crate from the ground to a floor 21.0 m above the ground? What is the change in gravitational potential energy of the crate?
4. A 25.6 kg child pulls a 4.81kg toboggan up a hill inclined at 25.7° to the horizontal.  The vertical height of the hill is 27.3 m. Friction is negligible.  Determine the change in potential energy of the toboggan.
5. A 1000-kg cart of a rollercoaster is pushed with up a 50-m incline.  There is a change of 30-m in height. How much potential energy was added to the cart?

Kinetic Energy (KE = ½ mv2)

1. A car with occupants has a mass of 1000-kg.  If it is going 30m/s, what is its kinetic energy?

2. A car with occupants has a mass of 1000-kg.  If it accelerates from 0 to 70 m/s, how much kinetic energy is added?

3. A car with occupants has a mass of 1000-kg.  If it accelerates from 70 to 100 m/s, how much kinetic energy is added to the car?

4. How much kinetic energy must be removed from the 1000-kg car that is going 20 m/s in order to make it stop?  How much for the same car gong 40 m/s or 60 m/s?
5.  A 70-kg man is falling at 70 m/s.  How much kinetic energy is that?

Power (P = W/t = KE/t = PE/t)

1. How much power is done on your car by applying 200 N of force a distance of 12 m in 2 minutes?
2. How much power is used pushing a 500 N object a distance of 10 m in 3 s?
3. A car with occupants has a mass of 1000-kg.  If it accelerates from 0 to 70 m/s in 5.7 s, how much power is used?

4. A car with occupants has a mass of 1000-kg.  If it accelerates from 70 to 100 m/s in 5.7 s, how much power is used?

5. A 15-kg box is carried up a stairs to a floor that is 23-m above the starting location in 43 seconds.  A second person carries an identical box the identical distance in 17 seconds.  How much more powerful is the second person?
Pulley
1. Two ropes support the same block (mass of 120-kg).  How much is the tension or force is there in the rope?

2. How much force must be exerted to lift the 120-kg block using the pulley system to the right?


3. How much force must be exerted to lift the 120-kg block using the pulley system to the right?

4. Using the pulley system from #3, you lift a 140-kg sofa 32-meters.  Find the a) Load; b) Load distance; 
c) Effort and d) Effort distance?


5. Using the pulley system to the right, the load is 480 N and it is lifted 6.0 meters.  What is the a) Load;                                                                 b) Load distance; c) Effort; and d) Effort distance?

6. The pulley system with 6 strands probably has a lot of friction and additional mass due to the pulleys.  If you still want to raise the load 5 meters, how much rope do you have to pull?

Ramp

1. A ramp that is 9.2m long takes a force of 180-N to push a cart weighing 250-N up to a platform.  What is the height of the platform? 

2. On a ramp 2.5-m long and 0.5-m high, a force of 420-N is being used to push a loaded cart.  How much does the dolly weigh?

Lever

1. A pole is a total of 2-m long and is pivoted 30 cm from a rock that acts as the fulcrum.  If the free end is forced down with a force of 220-N, how much force is exerted on the rock?

2. A jack handle 65-cm long is pivoted at one end and pushed down at the other.  If it exerts a force of 240-N at a point 12-cm from the pivot, find a) the effort force and b) the mechanical advantage.

Efficiency = Work out/Work in

1. To lift a 540-N load a total of 12.0-m, you turn a crank with a force of 110-N pushing it through a distance of 72-m.  What is the efficiency of the machine?

2. Using a machine that is 90% efficient, you have to lift a 1200-N load a total of 3-m.  How much work do you have to do?

3. In a three strand pulley. A 130-kg load is lifted 25-m, using an effort of 540-N.  What is the efficiency of the system?

4. A ramp that is 9.2m long takes a force of 180-N to push a cart weighing 250-N up to a platform that is 4-m above the beginning level.  What is the efficiency of the ramp?

