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1.Use the formula in the text for rotating an area given in rectangular coordinates around the x- or y-axis to obtain a formula for rotating an area given in parametric form. You might want to develop formulas for both the washer and shell methods. Also do the same for surface area.

2. The parametric formula for the cycloid is c(t) = (r(t – sin(t)) , r(1 – cos(t))). 

3.Use the formulas you developed in 1 to calculate 

a) the volume when the area of one arch of the cycloid is rotated about the x-axis.

The formula, using the disk method with respect to the x axis, is 
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, and in our case, we are using the parametric form and t is running from 0 to (, this formula becomes 
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which is, in our particular case 
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. Notice that we are using the symmetry about the line x = (r. Simplifying a bit, we change this into 
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. Using some trig identities. We get 
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, and this can be simplified to 
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. Integrating, 
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, which gives us 
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. You could also get this same result by using the shell method with respect to y.

b) the volume when the area of one arch of the cycloid is rotated about the line 

     x = (r.

We use the shell method with respect to the x axis, starting from the general formula 
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. In parametric form, this is
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Factoring out r3 and multiplying out, 
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. We have to use integration by parts and a few other techniques to integrate this, and we get
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Evaluating this, we finally get
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. You could also check this answer by using the washer method with respect to y. 

c) the surface area when the curve of one arch of the cycloid is rotated about the x-axis. 

The general formula for this surface area is 
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. In our particuar case, this becomes 
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. Using a trig identity, we get 
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, and this integrates to 
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, the final answer.

d) the surface area when the curve of one arch of the cycloid is rotated about the line x = (r.

The general formula is 
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 and factoring out r2, 
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, which is just
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. Using a trig identity, we obtain
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. Integrating, this is 
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which is just 
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4. You might want to check your work for the volumes by calculating them both ways      

    – by the washer and the shell methods. They should be the same.  
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