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(1) (10 Marks) Showing all your work evaluate the following integrals by making a sub-
stitution:

(a) ∫
a

(1 + bx)4
dx

where a and b are non-zero.

(b) ∫ π
2

π
3

cos5 x sin xdx

(2) (10 Marks) If F (x) =
∫ x

1
f(t)dt, where f(t) =

∫ t2

1
5+u3

u
du. Find F ′′(2).

(3) (10 Marks) Evaluate the limit by first recognizing the sum as a Riemann sum for a
function defined on [0,1]:

lim
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√
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.

(4) (20 Marks) Find the volume generated by rotating the region bounded by the given
curves about the line y = 3, using:
(i) Washer method (ii) Cylindrical shells method.

y =
√

x− 1 , y = 0 , x = 2
1



Good Luck
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