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Spherical Cylinders
Go to the following website to punch spheres into cylinders! www.learner.org : 
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a) Work out the volume of the cylinder shown: 

b) Click on “start”, then click on each “fist” to crush

the spheres into cylinders. Work out, using whatever methods you wish, the ratio of the volume of the “crushed sphere” to the volume of the cylinder.
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…………………………………………………………………………………………………………………………………………………………….
c) You should now have spotted a relationship between the volume of a sphere and the volume of a cylinder of height and diameter both equal to that of the sphere. Write down that relationship below using the example given to illustrate how you can use the volume of the surrounding cylinder to calculate the volume of the sphere:
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…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
d) Can you explain from your example above how the following formula for volume of a sphere is worked out? 
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           Volume of a Sphere = 
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            SA of a Sphere = 4π r²
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………….
For a proof of why or how you’d find these as the formulae for spheres see: http://www.cut-the-knot.org/ 
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2a) Assuming that the head, trapped in the cylinder below, was a perfect sphere, and that it’s volume was 360cm3, write down the volume of the cylinder (assuming its height and diameter are equal to the diameter of the sphere):

Vol of cylinder: ___________________________________

b) What must the radius of the “Mr. Potato Head” be given this volume?
....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

Extension:

c) If you double the radius of “Mr. Potato Head” above, by how much would its volume increase? Calculate its new volume.

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

3) Work out the volume of the sphere and the hemi-sphere (orange) below:
(a)





(b) 
[image: image4.jpg]


                                

    [image: image5.jpg]



4) The average adult, at rest (not exercising), inhales 7 to 8 litres of air a minute.        If 1ml = 1cm3 how many cm3 of air does a typical adult breathe in every minute?

....................................................................................................................................... 

....................................................................................................................................... 

b) Two teenagers, carelessly joy riding around a local seaside resort, lost control of the car and skidded into the sea waters below the pier. If we model the car’s airbag as a perfect sphere filled with air (in reality they are filled with a mixture of NaN3, KNO3, and SiO2, not air), what volume of air would it provide them with to help swim back up to the surface?
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....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

 (ii) Using your answer for the amount of air required by a human per minute, how long, roughly, would this give one of them to swim back to the surface for help?
....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

Extension:
(iii) Convert all the units above for volume for each part into m3 – be careful!

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

....................................................................................................................................... 

(c) See this website from the university of washington for the fascinating chemistry behind airbags (http://www.chemistry.wustl.edu/) . Scroll down for some additional “challenge questions” on volumes and other formulae.
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