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NOTES 

TRANSFORMATION OF ENERGY

S8P2

STUDENT WILL BE FAMILIAR WITH THE FORMS AND TRANSFORMATION OF 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 MECHANICAL ENERGY:  
· KINETIC ENERGY
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  THE ENERGY OF MOTION IS CALLED KINETIC ENERGY.  

OBJECTS WITH KINETIC ENERGY CAN DO WORK
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SWINGS WORK BY CONVERTING POTENTIAL ENERGY INTO KINETIC ENERGY, THEN KINETIC ENERGY BACK INTO POTENTIAL ENERGY, OVER AND OVER AGAIN.

THE KINETIC ENERGY IS THE FAST PART OF SWINGING; IT’S THE SPEED YOU HAVE AS YOU RUSH BACK AND FORTH.

POTENTIAL ENERGY IS THE HIGH PART OF SWINGING.

THE HIGHER YOU GO ON THE SWING, THE MORE POTENTIAL ENERGY YOU HAVE.

MORE HEIGHT IS MORE SPEED, JUST WAITING TO HAPPEN.
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THE KINETIC ENERGY OF AN OBJECT DEPENDS ON BOTH MASS AND VELOCITY.  
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KINETIC ENERGY INCREASES AS MASS INCREASES.

KINETIC ENERGY CAN BE CALCULATED USING THE FOLLOWING FORMULA:
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OR 
KINETIC ENERGY =  MASS  X  (VELOCITY)2                                                                                          

                                                           

    __________________________________________________________





          

                2

OR 
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IN THIS EQUATION, “M” STANDS FOR THE OBJECT’S MASS, AND “V” STANDS FOR THE OBJECT’S SPEED
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POTENTIAL ENERGY
POTENTIAL ENERGY IS ENERGY THAT IS STORED AND HELD IN READINESS.
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IT IS THE ENERGY HAS BECAUSE OF ITS POSITION OR SHAPE.
POTENTIAL ENERGY FORMULAS

PE = M x G x H

M = PE/G x H

G = PE/M x H

H = PE x MxG

[image: image16.jpg]



[image: image17.jpg]



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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GRAVITATIONAL POTENTIAL ENERGY (GPE)
PE THAT DEPENDS ON HEIGHT IS CALLED GRAVITATIONAL POTENTIAL ENERGY.
BOOKS ON A SHELF HAVE GRAVITATIONAL POTENTIAL ENERGY, AS DOES YOUR BOOKBAG AFTER YOU LIFT IT ON TO YOUR BACK.
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Free Fall from the edge of space Felix Baumgartner

show this one

http://www.youtube.com/watch?NR=1&v=dOoHArAzdug
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THE AMOUNT OF GRAVITATIONAL POTENTIAL ENERGY AN OBJECT HAS DEPENDS ON ITS WEIGHT AND ITS DISTANCE ABOVE THE EARTH’S SURFACE. 
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TO CALCULATE GRAVITATIONAL POTENTIAL ENERGY, USE THE FOLLOWING EQUATION: 
To find the Gravitational Potential Energy:

GPE = m . g . h
Ex. Climbing a vertical rope is difficult.  You have to lift your full body with your arms.  If your mass is 60 kg and you climb 2.0 m, by how much do you increase your GPE.

M = mass
G = gravity (9.8 m/s2)
H = height

To find Mass: 
M = PE/g.h

To find gravity: 

G = PE/m.h

To find height: 

H = PE/m.g
YOU GIVE A DIFFERENT TYPE OF POTENTIAL ENERGY TO AN OBJECT WHEN YOU LIFT IT.
Problem Set: Potential Energy Problems
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Review: Kinetic & Potential
http://www.energyeducation.tx.gov/energy/section_1/topics/potential_and_kinetic_energy/index.html
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THE UNIT FOR ENERGY IS THE NEWTON.

BECAUSE WEIGHT IS MEASURED IN NEWTONS AND HEIGHT IS EXPRESSED IN METERS, GRAVITATIONAL POTENTIAL ENERGY IS EXPRESSED IN NEWTON-METER (N.m).
THE UNIT IS ALSO KNOWN AS THE JOULE (J)
 DIFFERENT FORMS OF ENERGY
· MECHANICAL

· THERMAL/HEAT 

· CHEMICAL

· ELECTRICAL

· ELECTROMAGNETIC

· NUCLEAR

· LIGHT

· SOUND 
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MECHANICAL ENERGY 

MECHANICAL ENERGY IS THE KIND OF ENERGY THAT IS NATURALLY OCCURRING SOURCE SUCH AS WINDS, WATERFALLS, AND TIDES. 

MECHANICAL ENERGY IS THE TOTAL ENERGY OF MOTION AND POSITION OF AN OBJECT

MECHANICAL ENERGY CAN BE ALL POTENTIAL, KINETIC OR SOME OF BOTH.

THE FORMULA TO CALCULATE MECHANICAL ENERGY IS: 

M. E. = PE + KE   

PE = POTENTIAL ENERGY

KE = KINETIC ENERGY
THERE ARE TWO KINDS OF MECHANICAL  ENERGY:
KINETIC ENERGY

POTENTIAL ENERGY
THERMAL ENERGY
THERMAL ENERGY OR HEAT ENERGY IS THE EFFECT OF MOVING MOLECULES 

HEAT ENERGY IS ENERGY THAT EASILY LOST. 
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CHEMICAL ENERGY

CHEMICAL ENERGY IS THE ENERGY STORED WITHIN CHEMICAL COMPOUNDS.

FOOD, FUEL, AND EXPLOSIVES HAVE STORED CHEMICAL ENERGY.
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ELECTRICAL 
ELECTRICAL ENERGY IS THE MOVEMENT OF ELECTRICAL CHARGES FROM ONE POINT TO ANOTHER IN A CONDUCTOR - WIRE.
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THE ELECTRICAL ENERGY CREATED BY MOVING ELECTRONS IS USED TO DO WORK. THE WORK OF A STEREO IS TO PRODUCE SOUND.
THE ELECTRICAL ENERGY AVAILABLE IN A BUILDING IS PRODUCED AT A POWER PLANT.  HUGE GENERATORS ROTATE MAGNETS WITHIN COILS OF WIRE TO PRODUCE ELECTRICAL ENERGY.

ELECTRICAL ENERGY IS A FORM OF POTENTIAL ENERGY.

IT IS A FORM OF KINETIC ENERGY SINCE ELECTRONS MOVE BACK AND FORTH WITHIN THE WIRE.
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LIGHT 

LIGHT ENERGY IS A TYPE OF ENERGY CAUSED BY LIGHT WAVES.  IT ENABLES US TO SEE WHEN REFLECTED LIGHT ENTERS THE EYE. 
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 LIGHT ENERGY IS PRODUCED BY THE VIBRATION OF ELECTRICALLY CHARGED PARTICLES.

LIGHT IS TRANSMITTED THROUGH A VACUUM. 

IT TRAVELS VERY QUICKLY. IN A VACUUM THE SPEED OF LIGHT IS 186, 282 MILES PER SECOND OR 300, 000 km PER SECOND.  

A LIGHT YEAR IS THE DISTANCE LIGHT TRAVELS IN ONE YEAR AT THE SPEED OF 186, 282 MILES PER SECOND, ABOUT 6 TRILLION MILES OR TO BE EXACT 5.8 TRILLION MILES.

LIGHT IS REFERRED TO AS ELECTRO-MAGNETIC RADIATION. VISIBLE LIGHT IS A TINY PORTION OF THE ELECTROMAGNETIC SPECTRUM. 
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THE ENERGY USED TO COOK FOOD IN A MICROWAVE IS A FORM OF LIGHT ENERGY
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SOUND

SOUND ENERGY IS A TYPE OF WAVE MOTION. SOUND ENERGY MAY BE CONVERTED TO ELECTRICAL ENERGY AND ELECTRICAL ENERGY CAN BE CONVERTED INTO SOUND ENERGY.  
SOUND ENERGY IS CAUSED BY AN OBJECT’S VIBRATION

SOUND LIKE HEAT IS EASILY LOST.

IT IS A FORM OF POTENTIAL AND KINETIC ENERGY.  TO MAKE AN OBJECT VIBRATE, WORK MUST BE DONE TO CHANGE ITS POSITION.  EX. PLUCKING A GUITAR STRING, YOU STRETCH IT AND RELEASE IT. THE STRETCHNING CHANGES THE STRING’S POSITION. 
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AS A RESULT, THE STRING STORES POTENTIAL ENERGY.  IN THE RELEASE OF THE STRING, IT MOVES BACK AND FORTH.  THE MOVING STRING HAS KINETIC ENERGY.  THE AIR PARTICLES VIBRATE MOVING THE VIBRATING PARTICLES AS LONGITUDINAL WAVES. THE PARTICLES ENTER THE EAR CAUSING THE EARDRUM TO VIBRATE.  
ELECTROMAGNETIC
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NUCLEAR ENERGY
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NUCLEAR ENERGY, ALSO KNOWN AS ATOMIC ENERGY, IS ENERGY STORED IN THE NUCLEUS OF AN ATOM. IT IS THIS ENERGY THAT HOLDS THE NUCLEUS TOGETHER AND COULD BE RELEASED WHEN THE NUCLEI ARE COMBINED (FUSION) OR SPLIT (FISSION) APART. 
NUCLEAR ENERGY CAN BE USED FOR PEACEFUL PURPOSE AS WELL AS DESTRUCTIVE PURPOSES (AS IN THE ATOMIC BOMB). 
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CONSIDERING PEACEFUL PURPOSES, NUCLEAR ENERGY IS USED TO GENERATE ELECTRICITY IN NUCLEAR POWER PLANTS, PRODUCE STEAM FOR DRIVING MACHINES, POWERING SOME SUBMARINES AND SPACECRAFTS. 
IN THESE APPLICATIONS, THE NUCLEI OF URANIUM ATOMS ARE SPLIT IN A PROCESS CALLED FISSION. NUCLEAR ENERGY IS 
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ALSO THE SOURCE OF THE SUN’S ENERGY. THE SUN COMBINES THE NUCLEI OF HYDROGEN ATOMS INTO HELIUM ATOMS IN A PROCESS CALLED FUSION.
ALBERT EINSTEIN PUT FORWARD THE FOLLOWING EQUATION THAT PROVIDES THE BASIS FOR CALCULATING THE AMOUNT OF ENERGY RELEASED WHEN THE NUCLEUS OF AN ATOM IS SPLIT. 

E = MC2
E = M*C^2 IS EINSTEIN'S FAMOUS EQUATION RELATING TO ENERGY 

WHERE “E” REFERS TO THE AMOUNT OF ENERGY, “M” IS THE MASS OF THE OBJECT, AND “C” REFERS TO THE SPEED OF LIGHT. 

CELERITAS IS THE LATIN FOR SPEED.

THE EQUATION MEANS THAT WHEN THE NUCLEUS OF AN ATOM IS SPLIT, THE AMOUNT OF ENERGY RELEASED, E, IN JOULES, IS EQUAL TO THE LOSS OF ITS MASS, M, IN KILOGRAMS, TIMES THE SPEED OF LIGHT SQUARED, C2, IN m/s2.  C2 IS A VERY LARGE FIGURE. 
EXAMPLE 1

HOW TO FIND THE KINETIC ENERGY OF A PERSON IF YOU KNOW HIS MASS AND SPEED?
 USE THE FOLLOWING FORMULA: 
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 2

HOW TO FIND THE SPEED 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 SPEED.

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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5007 = Exzookng2

5007 = 150kg x v*
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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 KNOW ITS SPEED 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
http://www.personal.psu.edu/jmp575/blogs/example_blog/Energy_Transfer_in_the_Pole_Vault.pdf
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SEE P. 222-228
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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?

SPEED OF LIGHT IN km/s

299,792.458 
