(i) Evaluate the double integral
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where the region of integration lies in the quadrant 
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and is bounded by the 

curve 
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+ y2 = 1 and the axes x=0, y=0.

(ii) Transform the double integral of (i) using plane polar coordinates (r,
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) where 

x = rcos
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 , y = rsin
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Evaluate the double integral in plane polar coordinates to verify that the answers in (i) and (ii) agree.

(iii) Show that the 3 x 3 determinant
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Has the value (p+q+r)3.
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