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If we let x equal the circumference of the largest circle, y equal the circumference of the next 
circle, then the number of revolutions of the second circle for every revolution of the first circle, 
will be 𝑥

𝑦
. Similarly, if we let z equal the circumference of the third circle, then the number of 

revolutions of the third circle for every revolution of the second circle will be; 𝑦
𝑧
. 

Since we know the circumference of the first circle is 2𝜋 and it is rotating at 100 rpm, we know 
that the rpm of the third circle will be: 

𝑅3 =
200𝜋
𝑧

 

Now, we only need to find the radii of the second and third circles so we can find the 
circumference of the third circle and calculate the equation above. 

We can visualize the whole figure as fitting neatly inside an isosceles triangle. We know the 
diameter of the first circle is 2 so we shorten our triangle by cutting off half of the first circle so 
that we have a triangle with a base of 2 and a height of 9. 

 

We already know the circumference of the first circle, so to find the circumference of the second 
circle, we cut the remainder of the first circle out of the triangle above – creating a new and 
similar triangle. 
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From geometry, we know that similar triangle share certain proportions. We know that our new 
triangle has a height of 8 and we know the base of our new triangle will be equal to the height of 
the second triangle times the base of the first triangle divided by the height of the first triangle. 
This comes to 1.6 

What is the “incircle” of our new triangle? The formula for the radius of an incircle is: 

2 ∗ 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒
𝑝𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒

 

We know that the area of our triangle is 1
2
𝑏ℎ. We can find the lengths of the sides of the new 

triangle by using the Pythagorean theorem. Our new formula for the radius of the incircle is: 

𝑏ℎ
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2
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Where b is the base and h is the height. Substituting with what we know: 

(1.6)(8)

2��1.6
2 �

2
+ 82 + 1.6

=  
12.8

2√64.64 + 1.6
 ≈ 0.72399 

To find the circumference of the third circle, we repeat the above process, creating a new 
triangle with a height of 6.55202 and a base of 1.31040. By using our formula once again, we 
find the radius of the new incircle to be approximately 0.59295 which makes the circumference 
of our third circle approximately; 

𝑧 ≈ 3.7256 

The rpm of the third circle is: 

𝑅3 =
200𝜋

3.7256
 ≈ 168.65 𝑟𝑝𝑚 

 


