Exam Question

Topic: Volume of Revolution

A region R in the z-y plane is bounded by the z-axis, the line z = 7/2 and
the curve y = sinz.

Find the volumes generated when the region R is rotated through a complete
revolution about the lines

)y=0, (ii)y=-1, (iii)z=0, (iv)z=-1.

(Note that in parts (ii) and (iv) you should be able to use the values of inte-
grals found in parts (i) and (iii) respectively, thereby saving some calculation.
You may quote the result that the area of R is equal to 1.]

Solution
() V =m Jg?sin?x de =7 [77* 1(1 — cos 22)dx
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(i) V JFP(14sing)? de = 7 [J(1+2sinz +sin? z) dx—%2 =T (2 + %)

(111)V fo/ 2rrsina dx = 27 [z cosx + sin x]; T2 — o

(iv) V = f’r/Q 27(1 + z)sinz dr = fo/ 27 sin x d$+f5r/227rxsinx dr =
21 + 27 = 4m.



