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GPE and KE conversions
g = 9.8 N/kg for all questions
Basic

1. A cyclist cycles over a humpback bridge.

a) At what point (A-D) does she have the most GPE?

b) At what point (A-D) does she have the most KE?

c) At what point (A-D) does she have the least GPE?

d) The bridge has a height of 8m, and the cyclist has a mass of 60 kg. What is the cyclist’s maximum GPE?

e) What therefore is the cyclist’s maximum KE (assuming no energy is lost to environment)?

2. Dr. Edmunds drops his iPad from a height of 2m. The iPad has a mass of 470g. 

a) Describe the energy changes that occur as the iPad is dropped. 

b) What is the initial GPE of the iPad?

c) What therefore is the maximum KE of the iPad? 
Medium
3. Roger Federer hits a tennis ball of mass 50g directly upwards in the air at a velocity of 25 m/s. 

a) Calculate the initial KE of the tennis ball?

b) What therefore is the maximum GPE of the tennis ball?

c) Calculate the maximum height that the tennis ball reaches?

4. An irresponsible tourist drops a penny of mass 2.5g from the top of the Burj Khlalifa (height 828m).  
a) Calculate the initial GPE. 

b) What therefore is the maximum KE of the penny?

c) Calculate the velocity of the penny just before it hits the ground (hint: re-arrange equation for KE to give an equation for v). 

d) Why in practice will the penny not reach a velocity quite as high as you calculated in part c). 

Hard

5. A bullet of mass 11.3g is fired directly up into the air with an initial KE of 3.6 kJ. 

a) How high (in km) does the bullet travel?

b) What is initial velocity of the bullet?

6. Felix Baumgartner jumps out of a hot air balloon at a height of 39 km. He had to wear a special suit and his total mass (including the suit) was 120 kg. He was the first person the break the sound barrier (at a velocity of 343 m/s). Calculate how far (in km) he had fallen to break the sound barrier. 
7. A space X rocket of mass 550,000 kg is delivering cargo to the International Space Station (ISS). While it is docked with the ISS it has a GPE of 2.2 × 1012 J. 

a) Calculate the height of the International Space Station (in km).

b) If the space X rocket then fell straight back down to Earth, what would the maximum velocity of the rocket be?

8. As the Earth orbits the Sun, it moves at a speed of 30 km/s. The Earth has a mass of 5.97 × 1024 kg. Calculate the kinetic energy of the Earth. 

Stretch: Write some of your own questions and solve them. To make them hard, use kJ/g/km or standard form. Try to make the numbers realistic.
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f) At what point (A-D) does she have the most GPE?
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i) The bridge has a height of 8m, and the cyclist has a mass of 60 kg. What is the cyclist’s maximum GPE?
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2. Dr. Edmunds drops his iPad from a height of 2m. The iPad has a mass of 470g. 

d) Describe the energy changes that occur as the iPad is dropped. 

e) What is the initial GPE of the iPad?

f) What therefore is the maximum KE of the iPad? 
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3. Roger Federer hits a tennis ball of mass 50g directly upwards in the air at a velocity of 25 m/s. 

d) Calculate the initial KE of the tennis ball?

e) What therefore is the maximum GPE of the tennis ball?

f) Calculate the maximum height that the tennis ball reaches?

4. An irresponsible tourist drops a penny of mass 2.5g from the top of the Burj Khlalifa (height 828m).  

e) Calculate the initial GPE. 

f) What therefore is the maximum KE of the penny?

g) Calculate the velocity of the penny just before it hits the ground (hint: re-arrange equation for KE to give an equation for v). 

h) Why in practice will the penny not reach a velocity quite as high as you calculated in part c). 
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5. A bullet of mass 11.3g is fired directly up into the air with an initial KE of 3.6 kJ. 

c) How high (in km) does the bullet travel?

d) What is initial velocity of the bullet?

6. Felix Baumgartner jumps out of a hot air balloon at a height of 39 km. He had to wear a special suit and his total mass (including the suit) was 120 kg. He was the first person the break the sound barrier (at a velocity of 343 m/s). Calculate how far (in km) he had fallen to break the sound barrier. 
7. A space X rocket of mass 550,000 kg is delivering cargo to the International Space Station (ISS). While it is docked with the ISS it has a GPE of 2.2 × 1012 J. 

c) Calculate the height of the International Space Station (in km).

d) If the space X rocket then fell straight back down to Earth, what would the maximum velocity of the rocket be?

8. As the Earth orbits the Sun, it moves at a speed of 30 km/s. The Earth has a mass of 5.97 × 1024 kg. Calculate the kinetic energy of the Earth. 

Stretch: Write some of your own questions and solve them. To make them hard, use kJ/g/km or standard form. Try to make the numbers realistic.
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