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1. Find the area of the surface generated by revolving the curve y = x3/9, 0 ≤ x ≤ 2
about the x–axis.(8)

We need dy/dx = x2/3 so that the surface area is
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∫
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∫
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√
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Substitute u = 1 + x4/9 so that du = 4x3/9 dx or (1/4) du = x3/9 dx. Therefore
the surface area is
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√
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2. Evaluate the integrals.(4 ea)

(a)

∫

0

−1

3 dx

3x− 2

Substitute u = 3x − 2 so that du = 3 dx. We can change the limits of
integration: when x = −1, u = −5 and when x = 0, u = −2 so that

∫

0

−1

3 dx

3x− 2
=

∫

−2
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1

u
du = ln |u||−2

−5
= ln |−2|− ln |−5| = ln 2− ln 5 = ln(2/5)

(b)

∫

e
√
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√
r
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Substitute u =
√
r = r1/2 so that du = (1/2)r−1/2 dr or 2du = (1/

√
r) dr.

Therefore
∫
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√
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√
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eu du = 2eu = 2er
1/2

+ C

Check by differentiation.
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√
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√
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It checks
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(c)

∫ π/2

0

7cos t sin t dt

Substitute u = cos t so that du = − sin t dt. When t = 0, u = 1 and when
t = π/2, u = 0 so that

∫ π/2

0

7cos t sin t dt = −
∫

0

1

7u du = − 1

ln 7
7u|0

1
= − 1

ln 7
[70 − 71] =

6

ln 7


