NOTES 
ENERGY
THE NATURE OF ENERGY
THE ABILITY TO DO WORK OR CAUSE CHANGE IS CALLED ENERGY.

THE LAW OF CONSERVATION OF ENERGY

THE LAW OF CONSERVATION OF ENERGY STATES THAT WHEN ONE FORM OF ENERGY IS CONVERTED TO ANOTHER, NO ENERGY IS DESTROYED IN THE PROCESS.

ACCORDING TO THE LAW OF CONSERVATION OF ENERGY, ENERGY CANNOT BE CREATED OR DESTROYED.

THERE ARE TWO KINDS OF ENERGY:  
· KINETIC ENERGY

· POTENTIAL ENERGY
THE ENERGY OF MOTION IS CALLED KINETIC ENERGY.  


THE KINETIC ENERGY OF AN OBJECT DEPENDS ON BOTH MASS AND VELOCITY.  

KINETIC ENERGY INCREASES AS MASS INCREASES.

KINETIC ENERGY CAN BE CALCULATED USING THE FOLLOWING FORMULA:

KINETIC ENERGY =  MASS X VELOCITY2                                                                                          

                                                           

    _________________________________________





          

         2

POTENTIAL ENERGY

POTENTIAL ENERGY IS ENERGY THAT IS STORED AND HELD IN READINESS.

THIS TYPE OF ENERGY HAS THE POTENTIAL TO DO WORK.

THE POTENTIAL ENERGY ASSOCIATED WITH OBJECTS THAT CAN BE STRETCHED OR COMPRESSED IS CALLED ELASTIC POTENTIAL ENERGY.
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YOU GIVE A DIFFERENT TYPE OF POTENTIAL ENERGY TO AN OBJECT WHEN YOU LIFT IT.
POTENTIAL ENERGY THAT DEPENDS ON HEIGHT IS CALLED GRAVITATIONAL POTENTIAL ENERGY.  
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THE UNIT FOR ENERGY IS THE NEWTON.

THE UNIT IS ALSO KNOWN AS THE JOULE (J)
GRAVITATIONAL POTENTIAL ENERGY = 

MASS X GRAVITATIONAL X HEIGHT

DIFFERENT FORMS OF ENERGY
· MECHANICAL

· THERMAL 

· CHEMICAL

· ELECTRICAL

· ELECTROMAGNETIC

· NUCLEAR
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EXAMPLE 1

HOW TO FIND THE KINETIC ENERGY IF YOU KNOW HIS MASS AND VELOCITY?
KE = M*V2/2

Problem: 
A 55 kg man runs at a speed of 4 m/s. Find his kinetic energy.
SOLUTION:

STEP 1:

GIVEN: M = 55 kg



  V = 4 m/s

STEP 2:

PLUG THE DATA INTO THE GIVEN FORMULA
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EXAMPLE 3
HOW TO FIND THE VELOCITY OF AN OBJECT IF YOU KNOW ITS MASS AND KINETIC ENERGY?

PROBLEM

A 300 kg CAR HAS A KINETIC ENERGY OF 500 J. FIND ITS velocity.

SOLUTION:
STEP 1: 

IN THIS PROBLEM WE ARE GIVEN THE FOLLOWING: 

M = 300 KG
KE = 500 J 
STEP 2: 
PLUG THE DATA INTO THE FORMULA AND SOLVE THE PROBLEM:
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IN ORDER TO SOLVE FOR THE SPEED WE NEED TO TAKE THE SQUARE ROOT OF (3.3 m2/s2)
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EXAMPLE 3
HOW TO FIND THE MASS OF AN OBJECT IF YOU ITS VELOCITY AND KINETIC ENERGY?

PROBLEM: 
AN OBJECT IS MOVING AT A SPEED OF 20 m/s AND HAS A KINETIC ENERGY OF 10,000 J.  WHAT IS THE MASS OF THE OBJECT? 

SOLUTION:
STEP 1: 

IN THIS PROBLEM WE ARE GIVEN THE FOLLOWING: 

V = 20 M/S
KE = 10,000 J 

STEP 2: 

PLUG THE DATA INTO THE FORMULA:
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IN ORDER TO FIND THE MASS WE NEED TO DIVIDE BOTH PARTS OF THE EQUATION BY 7200.
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ENERGY CONVERSION

A CHANGE FROM ONE FORM OF ENERGY TO ANOTHER IS CALLED ENERGY CONVERSION OR ENERGY TRANSFORMATION.

MOST FORMS OF ENERGY CAN BE CONVERTED INTO ANY OTHER FORM.

EX. A TOASTER CONVERTS ELECTRICAL ENERGY TO THERMAL ENERGY.

OUR BODIES CONVERT THE CHEMICAL ENERGY IN THE FOOD WE EAT TO MECHANICAL ENERGY.

ENERGY CONVERSION ENABLES AN ATHLETE TO VAULT MORE THAN SIX METER INTO THE AIR.  

WHEN THE VAULTER FALLS OVER THE BAR GRAVITATIONAL POTENTIAL ENERGY IS CONVERTED TO KINETIC ENERGY AS THE POLE VAULTER FALLS
PROBLEM SET

1. Determine the kinetic energy of a 1000-kg roller coaster car that is moving with a speed of 20.0 m/s.
2. If the roller coaster car in the above problem were moving with twice the speed, then what would be its new kinetic energy?

3. Missy Diwater, the former platform diver for the Ringling Brother's Circus had a kinetic energy of 15 000 J just prior to hitting the bucket of water. If Missy's mass is 50 kg, then what is her speed?

4. What is the kinetic energy of a 63.4 kg man running along at 7.82 m/s?

5. What is the kinetic energy of a 78.8 kg man running along at 5.33 m/s?

6. What is the mass of a man running at 3.89 m/s if he has a kinetic energy of 450.9 J?

7. What is the kinetic energy of a 79.1 kg man running along at 6.03 m/s?

8. What is the speed of a 45.3 kg woman running with a kinetic energy of 954 J?

9. What is the kinetic energy of a 114 kg man running along at 6.99 m/s?

10. What is the speed of a 132.6 kg woman running with a kinetic energy of 3610 J?

11.  What is the kinetic energy of a 54.3 kg man running along at 4.73 m/s?

12. What is the speed of a 140.2 kg woman running with a kinetic energy of 3250 J?

13. What is the mass of a man running at 7.8 m/s if he has a kinetic energy of 4149 J?

14.  What is the kinetic energy of a 66 kg man running along at 3.75 m/s?

15. What is the kinetic energy of a 86.5 kg man running along at 6.73 m/s?

16. What is the mass of a man running at 5.15 m/s if he has a kinetic energy of 1292 J?

17. What is the speed of a 58.4 kg woman running with a kinetic energy of 1790 J?

18. What is the kinetic energy of a 42.2 kg man running along at 5.46 m/s?

19. What is the kinetic energy of a 126.6 kg man running along at 5.77 m/s?

20. What is the mass of a man running at 6.33 m/s if he has a kinetic energy of 1686 J?

PROBLEM SET/ANSWERS
1. Determine the kinetic energy of a 1000-kg roller coaster car that is moving with a speed of 20.0 m/s.

ANS. 200,000 JOULES

2. If the roller coaster car in the above problem were moving with twice the speed, then what would be its new kinetic energy?
ANS. 800,000 JOULES

3. Missy Diwater, the former platform diver for the Ringling Brother's Circus had a kinetic energy of 15 000 J just prior to hitting the bucket of water. If Missy's mass is 50 kg, then what is her speed?

ANS. .5XMXV2
15000 J = .5X50KG X V2
300J = .5 (V)2
600J = (V)2
V = 24.5 M/S

4. What is the kinetic energy of a 63.4 kg man running along at 7.82 m/s?

ANS. 1938 J
5. What is the kinetic energy of a 78.8 kg man running along at 5.33 m/s?

ANS. 1119 J

6. What is the mass of a man running at 3.89 m/s if he has a kinetic energy of 450.9 J?

ANS. 59.6 Kg

7. What is the kinetic energy of a 79.1 kg man running along at 6.03 m/s?

ANS. 1438 J
8. What is the speed of a 45.3 kg woman running with a kinetic energy of 954 J?

ANS. 6.49 M/S

9. What is the kinetic energy of a 114 kg man running along at 6.99 m/s?

ANS 2785 J

10. What is the speed of a 132.6 kg woman running with a kinetic energy of 3610 J?

ANS. 7.38 M/S

11.  What is the kinetic energy of a 54.3 kg man running along at 4.73 m/s?

ANS. 607.4 J

12. What is the speed of a 140.2 kg woman running with a kinetic energy of 3250 J?

ANS 6.81 M/S

13. What is the mass of a man running at 7.8 m/s if he has a kinetic energy of 4149 J?

ANS. 136.4 KG

14.  What is the kinetic energy of a 66 kg man running along at 3.75 m/s?

ANS. 464 J

15. What is the kinetic energy of a 86.5 kg man running along at 6.73 m/s?
ANS. 1958 J

16. What is the mass of a man running at 5.15 m/s if he has a kinetic energy of 1292 J?

ANS 97.5 kg

17. What is the speed of a 58.4 kg woman running with a kinetic energy of 1790 J?
ANS 7.83 M/S

18. What is the kinetic energy of a 42.2 kg man running along at 5.46 m/s?

ANS 629 J

19. What is the kinetic energy of a 126.6 kg man running along at 5.77 m/s?

ANS 2107 J

20. What is the mass of a man running at 6.33 m/s if he has a kinetic energy of 1686 J?

ANS. 84.2 KG
PROBLEM SET

1. Determine the kinetic energy of a 1000-kg roller coaster car that is moving with a speed of 20.0 m/s.
2. If the roller coaster car in the above problem were moving with twice the speed, then what would be its new kinetic energy?

3. Missy Diwater, the former platform diver for the Ringling Brother's Circus had a kinetic energy of 15 000 J just prior to hitting the bucket of water. If Missy's mass is 50 kg, then what is her speed?

4. What is the kinetic energy of a 63.4 kg man running along at 7.82 m/s?

5. What is the kinetic energy of a 78.8 kg man running along at 5.33 m/s?

6. What is the mass of a man running at 3.89 m/s if he has a kinetic energy of 450.9 J?

7. What is the kinetic energy of a 79.1 kg man running along at 6.03 m/s?

8. What is the speed of a 45.3 kg woman running with a kinetic energy of 954 J?

9. What is the kinetic energy of a 114 kg man running along at 6.99 m/s?

10. What is the speed of a 132.6 kg woman running with a kinetic energy of 3610 J?

11.  What is the kinetic energy of a 54.3 kg man running along at 4.73 m/s?

12. What is the speed of a 140.2 kg woman running with a kinetic energy of 3250 J?

13. What is the mass of a man running at 7.8 m/s if he has a kinetic energy of 4149 J?

14.  What is the kinetic energy of a 66 kg man running along at 3.75 m/s?

15. What is the kinetic energy of a 86.5 kg man running along at 6.73 m/s?

16. What is the mass of a man running at 5.15 m/s if he has a kinetic energy of 1292 J?

17. What is the speed of a 58.4 kg woman running with a kinetic energy of 1790 J?

18. What is the kinetic energy of a 42.2 kg man running along at 5.46 m/s?

19. What is the kinetic energy of a 126.6 kg man running along at 5.77 m/s?

20. What is the mass of a man running at 6.33 m/s if he has a kinetic energy of 1686 J?
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