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WORKSHEET: KINETIC AND POTENTIAL ENERGY PROBLEMS

1. Stored energy or energy due to position is known as
energy.

2. The formula for calculating potential energy Is

3. The three factors that determine the amount of potential energy in an object are
' and

4. Potential energy IS measured in units of

5. Mass must be measured in units of

6. Gravitational pull must be measured in units of

7. Height must be measured in units of i

8. Calculate the potential energy of a rock with a mass of 55 kg while sitting on a
cliff that is 27 m high.

9. What distance is a book from the floor if the book contains 196 Joules of potential
energy and has a mass of 5 kg?

10. An automobile is sitting on a hill which is 20 m higher than ground level. Find the
mass of the automobile if it contains 362,600 ] of potential energy.

11.Energy of motion is known as energy.
12.The formula for calculating kinetic energy is

13.The two factors that determine the amount of kinetic energy in an object are
and !

14, Kinetlc energy Is measured In units of
15. Mass must be measured in units of
16. Velocity must be measured in units of

Energy, Work ard Power

\X/ ORKSHEET KINETIC AND POTENTIAL ENERGY PROBLEMS ARE ESSENTIAL EDUCATIONAL TOOLS DESIGNED TO HELP STUDENTS
UNDERSTAND THE PRINCIPLES OF ENERGY TRANSFORMATION AND CONSERVATION. ENERGY EXISTS IN VARIOUS FORMS, WITH
KINETIC ENERGY (THE ENERGY OF MOTION) AND POTENTIAL ENERGY (THE STORED ENERGY OF POSITION) BEING TWO OF THE MOST
SIGNIFICANT. THIS ARTICLE WILL DELVE INTO THE CONCEPTS OF KINETIC AND POTENTIAL ENERGY, PROVIDE EXAMPLES OF
PROBLEMS THAT CAN BE INCLUDED IN A \WORKSHEET, AND DISCUSS HOW THESE WORKSHEETS CAN ENHANCE LEARNING IN PHYSICS.

UNDERSTANDING KINETIC ENERGY

KiNeTIC ENerGY (\(KE\)) IS THE ENERGY AN OBJECT POSSESSES DUE TO ITS MOTION. THE FORMULA FOR CALCULATING KINETIC
ENERGY IS GIVEN BY:

\[



KE = \rrac{13}{2IMv"2
\]

WHERE:
- \(KE\) = kiNeTIC ENERGY (IN JOULES)

- \(M\) = mMass oF THE oBJECT (IN KILOGRAMS)

- \(v\) = vELocITY oF THE oBJECT (IN METERS PER SECOND)

ExAMPLES OF KINETIC ENERGY PROBLEMS

\/HEN CONSTRUCTING WORKSHEETS, IT IS IMPORTANT TO INCLUDE VARIOUS SCENARIOS THAT PROMPT STUDENTS TO APPLY
THE KINETIC ENERGY FORMULA. HERE ARE SOME EXAMPLES OF KINETIC ENERGY PROBLEMS:

1. Basic KINETIC ENERGY CALCULATION

- A CAR WITH A MASS OF 1,000 kG IS MOVING AT A SPEED OF 20 M/s. CALCULATE ITS KINETIC ENERGY.
- ANSWER:

\[

KE = \rrac{1}{ 2} \TiMes 1000 \, \Text{xkc} \TiMes (20 \, \texT{M/s})"2 = 200,000 \, \TexT{J}
\]

2. CoMPARATIVE KINETIC ENERGIES

- A BICYCLE WITH A MASS OF 15 KG IS TRAVELING AT 5 M/S, WHILE A MOTORCYCLE WITH A MASS OF 200 KG IS TRAVELING
AT 15 M/s. WHICH VEHICLE HAS MORE KINETIC ENERGY, AND BY HOW MUCH?

- ANSWER:

- BicycLe \(KE = \rrac{ 13}{2} \TiMes 15 \TiMes (5)"2 = 187.5 \, \TexT{J3}\)

- MoTorcycLe \(KE = \rrac{ 1}{2} \TiMes 200 \TiMes (15)"2 = 22,500 \, \texT{J3}\)

- THE MOTORCYCLE HAS MORE KINETIC ENERGY BY \(22,500 - 187.5 =22,312.5 \, \Tex1{J3}\).

3. ENERGY TRANSFORMATION
- A BALL oF MASS 0.5 kG IS DROPPED FROM A HEIGHT OF 10 M. CALCULATE ITS KINETIC ENERGY JUST BEFORE IT HITS THE
GROUND.

- ANSWER:

- FIRST, CALCULATE THE POTENTIAL ENERGY (PE) AT THE HEIGHT:
\[

PE =MeH = 0.5 \TiMes 9.8 1 \1iMes 10 = 49.05 \, \1exT{J}
\]

- JUST BEFORE IMPACT, ALL POTENTIAL ENERGY CONVERTS TO KINETIC ENERGY, SO \(KE = 49.05 \, \TexT{J}\).

UNDERSTANDING POTENTIAL ENERGY

PoTenTIAL ENERGY (\(PE\)) IS THE ENERGY STORED IN AN OBJECT DUE TO ITS POSITION OR ARRANGEMENT. THE MOST COMMON
FORM OF POTENTIAL ENERGY IS GRAVITATIONAL POTENTIAL ENERGY, WHICH CAN BE CALCULATED USING THE FORMULA:

\[

PE = mMGH
\]

\WHERE:

- \(PE\) = POTENTIAL ENERGY (IN JOULES)

- \(M\) = MAss oF THE oBJECT (IN KILOGRAMS)

- \(G\) = AcceLerAaTION DUE TO GRAVITY (APPROXIMATELY \(9.8 1\, \TexT{mM/s}"2\))
- \(H\) = HEIGHT ABOVE THE GROUND (IN METERS)



ExAMPLES OF POTENTIAL ENERGY PROBLEMS

X/ ORKSHEETS SHOULD ALSO FEATURE PROBLEMS RELATED TO POTENTIAL ENERGY. HERE ARE SOME EXAMPLES:

1. Basic PoTeNTIAL ENERGY CALCULATION

- A ROCK WITH A MASS OF 2 KG IS PERCHED ON A CLIFF THAT IS 15 M HIGH. CALCULATE ITS POTENTIAL ENERGY.
- ANS\WER:

PE=2\7iMes 9.81 \1iMes 15 =294.3 \, \tex1{J}

2. COMPARATIVE POTENTIAL ENERGIES

- TWO DIFFERENT WEIGHTS ARE HELD AT THE SAME HEIGHT OF 5 M. WEIGHT A HAS A MASS oF 10 kG, AND WEIGHT B HAS A
MASS OF 20 kKG. WHICH WEIGHT HAS MORE POTENTIAL ENERGY?

- ANS\WER:

- WeiGHT A \(PE =10 \7TiMes 9.8 1 \1iMes 5 = 490.5 \, \texT{J}\)

- WeiHT B \(PE = 20 \TiMes 9.81 \TiMes 5 = 981 \, \Text{J}\)

- WEIGHT B HAS MORE POTENTIAL ENERGY.

3. ENErGY CONSERVATION IN FREE FALL

- A 1 KG PENDULUM BOB IS RAISED TO A HEIGHT OF 2 M. CALCULATE ITS POTENTIAL ENERGY AT THAT HEIGHT AND ITS KINETIC
ENERGY AT THE LOWEST POINT.

- ANS\WER:

- POTENTIAL ENERGY AT 2 M:

PE=1\7iMes .81 \1iMes 2 = 19.62 \, \texT{J}

- AT THE LOWEST POINT, ALL POTENTIAL ENERGY CONVERTS INTO KINETIC ENERGY, SO:

KE=19.62\, \Text{J}

ENERGY CONSERVATION AND TRANSFORMATION

THE PRINCIPLE OF CONSERVATION OF ENERGY STATES THAT ENERGY CANNOT BE CREATED OR DESTROYED, IT CAN ONLY BE
TRANSFORMED FROM ONE FORM TO ANOTHER. IN THE CASE OF KINETIC AND POTENTIAL ENERGY, THERE IS OFTEN A BACK-AND-
FORTH TRANSFORMATION:

- \WHEN AN OBJECT IS LIFTED, WORK IS DONE AGAINST GRAVITY, INCREASING ITS POTENTIAL ENERGY.
- WHEN IT FALLS, THAT POTENTIAL ENERGY IS CONVERTED INTO KINETIC ENERGY.

SAMPLE PROBLEMS ON ENERGY CONSERVATION

1. ENerGY CONSERVATION IN A RoLLER COASTER

- CALCULATE THE POTENTIAL ENERGY AT THE HIGHEST POINT AND THE KINETIC ENERGY AT THE LOWEST POINT FOR A ROLLER
COASTER CAR WITH A MASS oF 500 kG THAT RISES TO A HEIGHT oF 30 M.

- ANS\WER:

- PoTENTIAL ENerGY AT 30 M:

PE =500 \TiMes 9.8 1 \1imes 30 = 147,150\, \tex7{J}

- ASSUMING NO ENERGY LOSSES, THIS POTENTIAL ENERGY CONVERTS TO KINETIC ENERGY AT THE LOWEST POINT, so \(KE =
147,150\, \texT{J3\).



2. PenbuLum MoTION

- A PENDULUM WITH A MASS OF 3 KG SWINGS FROM A HEIGHT OF 1.5 M. CALCULATE THE POTENTIAL ENERGY AT THE TOP AND
THE KINETIC ENERGY AT THE LOWEST POINT.

- ANSWER:

- PoTENTIAL ENeRGY AT 1.5 M:

\[

PE=3\TiMes 9.871 \7iMes 1.5 = 44.145 \, \tex7{J}

\]
- AT THE LowesT poiNT, \(KE = 44.145 \, \texT{J}\).

CREATING EFFECTIVE W ORKSHEETS

TO CREATE AN EFFECTIVE WORKSHEET ON KINETIC AND POTENTIAL ENERGY PROBLEMS, CONSIDER THE FOLLOWING ELEMENTS:

1. DIverSE PROBLEM T YPES: INCLUDE A MIX OF CALCULATION PROBLEMS, COMPARATIVE ANALYSIS, AND ENERGY
TRANSFORMATION SCENARIOS.

2. REAL-WORLD APPLICATIONS: USE EXAMPLES FROM EVERYDAY LIFE (E.G., SPORTS, VEHICLES, AMUSEMENT PARKS) TO
ILLUSTRATE CONCEPTS.

3. ViIsUAL AIDS: INCORPORATE DIAGRAMS OR IMAGES THAT DEPICT THE PROBLEMS, HELPING STUDENTS VISUALIZE CONCEPTS.
4. CLEAR INSTRUCTIONS: ENSURE THAT EACH PROBLEM HAS CLEAR INSTRUCTIONS AND THAT THE CONCEPTS ARE EXPLAINED
SUCCINCTLY.

5. ANSWER KEY: PROVIDE SOLUTIONS FOR SELF-ASSESSMENT, ALLOWING STUDENTS TO CHECK THEIR UNDERSTANDING.

CoNcLUSION

IN CONCLUSION, WORKSHEET KINETIC AND POTENTIAL ENERGY PROBLEMS ARE INVALUABLE FOR STUDENTS LEARNING ABOUT
ENERGY IN PHYSICS. BY PRACTICING A VARIETY OF PROBLEMS, STUDENTS CAN STRENGTHEN THEIR UNDERSTANDING OF THESE
FUNDAMENTAL CONCEPTS, PREPARING THEM FOR MORE ADVANCED TOPICS IN PHYSICS. THROUGH THE EXPLORATION OF ENERGY
CONSERVATION AND TRANSFORMATION, THEY WILL BE BETTER EQUIPPED TO ANALYZE REAL-WORLD SCENARIOS WHERE THESE
PRINCIPLES APPLY.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE MAIN DIFFERENCE BETWEEN KINETIC AND POTENTIAL ENERGY?

KINETIC ENERGY IS THE ENERGY OF AN OBJECT IN MOTION, WHILE POTENTIAL ENERGY IS THE STORED ENERGY BASED ON AN
OBJECTIS POSITION OR CONFIGURATION.

How DO YOU CALCULATE KINETIC ENERGY IN A WORKSHEET PROBLEM?

KINETIC ENERGY CAN BE CALCULATED USING THE FORMULA KE = ]/2 MV2, WHERE M IS THE MASS OF THE OBJECT AND V IS ITS
VELOCITY.

\W/HAT FORMULA IS USED TO FIND GRAVITATIONAL POTENTIAL ENERGY ON A
\WORKSHEET?

GRAVITATIONAL POTENTIAL ENERGY IS CALCULATED USING THE FORMULA PE = MGH, WHERE M IS THE MASS, G IS THE
ACCELERATION DUE TO GRAVITY, AND H IS THE HEIGHT ABOVE A REFERENCE POINT.



How CAN YOU ILLUSTRATE THE CONSERVATION OF ENERGY USING KINETIC AND
POTENTIAL ENERGY PROBLEMS?

YOU CAN ILLUSTRATE CONSERVATION OF ENERGY BY SHOWING THAT THE TOTAL MECHANICAL ENERGY (KINETIC + POTENTIAL)
REMAINS CONSTANT IN A CLOSED SYSTEM, SUCH AS A SWINGING PENDULUM.

\WHAT TYPES OF REAL-WORLD SCENARIOS CAN BE USED IN KINETIC AND POTENTIAL
ENERGY WORKSHEETS?

REAL-WORLD SCENARIOS INCLUDE ROLLER COASTERS (KINETIC AND POTENTIAL ENERGY DURING ELEVATION CHANGES)/ A BALL
THROWN INTO THE AIR (CONVERTING KINETIC TO POTENTIAL ENERGY), OR A DIVER JUMPING FROM A BOARD.

How DO WORKSHEETS HELP STUDENTS UNDERSTAND KINETIC AND POTENTIAL ENERGY
CONCEPTS?

W/ ORKSHEETS PROVIDE STRUCTURED PROBLEMS THAT ALLOW STUDENTS TO APPLY FORMULAS, VISUALIZE ENERGY
TRANSFORMATIONS, AND ENHANCE PROBLEM~SOLVING SKILLS THROUGH PRACTICAL EXAMPLES.
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