Physical Science



Name: _________________________
Work and Energy Notes

WORK is defined as the product of a FORCE moving an object some DISPLACEMENT.

That is, W = F d

The trick here is that the force and the displacement of the object must be in the SAME DIRECTION. 


The units for WORK  are
or  
Practice: Show your WORK!

1. Find the amount of work done lifting a 100N object 2 m. 
2. Find the amount of work done lifting a 100N object 4 m. 
3. Find the amount of work done lifting a 1kg object 2 m. 
4. Find the amount of work done lifting a 2kg object 1 m. 
5. 500 Nm of work is done lifting an object to a height of 2m.


a) What force is applied to the object?



b) What is the mass of the object being lifted?

6. A 5 kg object is pushed with a force of 10N a distance of 2m across the floor. Find the work done on the object. 

ENERGY is defined as the ability to do WORK.  


The units for ENERGY are
or  

POTENTIAL ENERGY (PE) is defined as the energy an object has due to its vertical position. Mathematically, this means that it is equal to the WEIGHT (mg) of the object times its VERTICAL HEIGHT (d).

PE =  m g d

Since work is done when lifting an object vertically, the WORK done is EQUAL to the object’s gain in POTENTIAL ENERGY.

mgd = Fd

Practice continued: Show your WORK!

7. Find the gain in potential energy of the object in Question 1. 

8. Find the gain in potential energy of the object in Question 2

9. A 5 kg object is pushed with a force of 10N 2m across the floor. Find the gain in potential energy of the object. 

KINETIC ENERGY (KE) is defined as the energy an object has due to its motion.

Mathematically, it is equal to one half the objects MASS (m) times the square of the VELOCITY (v).

That is, 
KE =  ½ m v2. 

Practice continued: Show your WORK!

10. Find the gain in kinetic energy of the object in Question 1 if it were to fall to the ground.

11. Find the gain in kinetic energy of the object in Question 2 if it were to fall to the ground.

12. Find the gain in kinetic energy of the object in Question 1 if it were to fall HALFWAY to the ground.

13. Find the speed of the object in question 11 as it strikes the ground.

14. Find the speed of the object in question 12 as it strikes the ground.

15. A 5kg object is lifted vertically 2m. Find

a) the WORK don on the object.


b) the gain in POTENTIAL ENERGY of the object.


c) the KINETIC ENERGY of the object if it were to fall to the ground.


d) the speed of the object as it strikes the ground. 


e) the POTENTIAL ENERGY  of the object once it has fallen 0.5 m.


f) the KINETIC ENERGY of the object once it has fallen 0.5m.

Note: Part f) requires that you apply the LAW of Conservation of Energy which means that energy is not destroyed, but is merely changed in form.


g) the POTENTIAL ENERGY  of the object once it has fallen 1.5 m.


h) the KINETIC ENERGY of the object once it has fallen 1.5m.


i) the speed of the object when 0.5m above the ground. 

