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Objectives this lesson:
A) Define kinetic energy. 
B) Calculate kinetic energy. 
C) Calculating mass and velocity.  [image: image7.jpg]AT
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Kinetic energy is the energy of movement and is defined by the equation [image: image2.png]05X m X v?




, where: 

· [image: image4.png]


 is the kinetic energy (with units of Joules)

· m is mass (in kg)

· v is velocity (m/s)

The larger the mass of an object, or the faster the object is moving, the more kinetic energy it has. 

1) State the equation for kinetic energy, defining the terms used.

2) Write a sentence defining kinetic energy in words.

3) Rank the following from low to high kinetic energy: an aeroplane, somebody on a bicycle, a truck on the motorway and a football. 

4) A car accelerates on a road. Explain whether the kinetic energy of the car changes.

5) A lorry is driving along a motorway and accidentally drops some parcels from the back. Explain what happens to the kinetic energy of the lorry. 

	A
	The faster an object is travelling, the more kinetic energy it has.

	B
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.

	C
	If you change the mass of an object, its kinetic energy does not change. 

	D
	Mass has units of kg, speed has units of m/s and kinetic energy has units of Joules.




Worked example 1

Cristiano Ronaldo kicks a football of mass 500 g at a speed of 40 m/s. Calculate the kinetic energy of the football.


m = 500 g = 0.5 kg

v = 40 m/s

Ek = 0.5  x m x v2

Ek = 0.5  x 0.5 x 402
Ek = 400 Joules

Worked example 2

A bullet of mass 10.5 g has a velocity of 1,500 mph. How much kinetic energy does it have? (1 mile = 1.6 km.)


m = 10.5 g = 0.0105 kg

v = 1,500 mph = 1,500 × 1,600 = 2,400,000 metres/h = 2,400,000 ÷ 3,600 = 666.7 m/s
Ek = 0.5  x m x v2

Ek = 0.5  x 0.0105 x 666.72
Ek = 2,333.4 Joules

1) A fighter jet travels at a velocity of 400 m/s. The pilot has a mass of 70 kg. Calculate the kinetic energy of the pilot. 

2) An elephant of mass 1,800 kg runs at a constant speed of 3.5 m/s. How much kinetic energy does it have?

3) In 2016, Cate Campbell set the Olympic record for the women’s 100 m freestyle with a time of 52.71 s. If Cate’s mass was 74 kg, how much was her kinetic energy during the race? You should assume she swims at a constant speed. 

4) A 4.2 g bullet travels at 1,700 mph. How much kinetic energy does it have?

5) A 3 mg snowflake falls at a terminal velocity of 3 m/s. What is its kinetic energy?

6) A rocket was launched from a space station, it weighed 50,000 kg and travelled at 3 km/h. What was its kinetic energy?


	A
	38 J

	B
	36.1 MJ

	C
	36.1 kJ

	D
	72.2 kJ



Worked example 1
Serena Williams serves a tennis ball at a velocity of 60 m/s, and gives it 90 J of kinetic energy. Calculate the mass of the tennis ball.

Ek = 90  Joules

v = 60 m/s

Ek = 0.5  x m x v2
m = Ek ÷ (0.5 x v2) 
m = 90 ÷ (0.5 x 602)

m = 0.05 kg 

Worked example 2

A car of mass 800 kg is travelling with a kinetic energy of 1.44 MJ. Calculate its velocity. 


m = 800 kg 

Ek = 1.44 MJ = 1,440,000  J
Ek = 0.5  x m x v2
 v = √(Ek ÷ 0.5m) 
V = √(1,440,000 ÷ 400)

V = 60 m/s


1) A car travelling at 10 m/s has 75 kJ of KE. Calculate the car’s mass.

2) A bullet was fired from a gun. The bullet had a mass of 50g and the kinetic energy of the bullet was 25 kJ. How fast did it go?

3) A truck carrying heavy equipment travelled at 40 m/s and had a kinetic energy of 9 MJ, what was its mass?

4) A man started out with 1 kJ of kinetic energy and a mass of 100 kg. He then increased his kinetic energy by 100%. What was his speed after that?

5) An eagle flying at a constant 120 km/h and has kinetic energy of 2,800 J. What is the mass of the eagle?


	A
	34 m

	B
	2 km

	C
	19.2 m

	D
	1 km
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Objective A: Defining kinetic energy





Do now: Which has more kinetic energy when moving at a speed of 5 m/s; a 5 kg medicine ball or a 10 kg medicine ball?











Under what circumstances could their kinetic energies be equal?





Practice A: Defining kinetic energy





Assessment A: Defining kinetic energy





Which statement is incorrect?





Objective B: Calculating kinetic energy





Study tip


Don’t forget to convert non-standard units into standard units! 
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Practice B: Calculating kinetic energy





A bullet with a mass of 80g is travelling at 950 m/s. What is its kinetic energy?





Assessment B: Calculating kinetic energy





Objective C: Calculating mass and velocity. 





transformation





Study tip


Remember to re-arrange the equation!
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Practice C: Calculating mass and velocity. 





Assessment C: Calculating mass and velocity. 





A mosquito has a mass of 5 mg. Given that its kinetic energy is 0.8 mJ, how far will it travel in one hour?








