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Question 1. (10 Points)

Determine the volume of the solid obtained by rotating the region bounded by

y = x2 − 4x + 5, x = 1, x = 4 and the x-axis about the x-axis.



Question 2. (20 Points)

Sketch the curve y =
x2 − 4x

x− 1
.



Question 3. (10 Points)

A cylindrical tank with radius 5m is being filled with water at a rate of 3m3/min.

How fast is the height of the water increasing?



Question 4. (15 Points)

a) Find
d

dx

∫ 3x

√
x

t2dt using the Fundamental theorem of Calculus.

b) Find
d

dx

∫ 3x

√
x

t2dt by first finding

∫ 3x

√
x

t2dt and then taking the derivative of

the result.

c) Find

∫ e

1

(2x lnx + x)dx given that the derivative of x2 ln(x) is 2x lnx + x.



Question 5. (15 Points)

y = f(x) is a one-to-one function, and the point (1, 2) is on its graph. Let f−1(x)

be the inverse function of f(x), and f ′(x) be the derivative of f(x). The equation

of the tangent to y = f(x) at (−1, 2) is y = 2x+ b. Find the following. Justify your

answer.

i. b

ii. f−1(2)

iii. f ′(−1)

iv. f−1(f(−1))

v.
d

dx
f−1(x)|x=2



Question 6. (20 Points)

Evaluate the following integrals:

a) f(x) =

∫
x

x2 + 2x + 2
dx Hint: x2 + 2x + 2 = (x + 1)2 + 1

b) f(x) =

∫
sin(2x) cos(2x)dx

c) f(x) =

∫
e5x cos(2x)dx

d) f(x) =

∫
3(x + 3)

(x− 1)(x + 2)
dx



Question 7. (15 Points)

The graph of f(x) = x3 + bx2 + cx + d is increasing on the interval x < −1,

decreasing on the interval −1 < x < 3 and increasing on the interval x > 3. The

graph is concave down for x < 1 and concave up for x > 1. The inflection point is

on the x-axis. Find the constants b, c and d.



Question 8. (10 Points)

A cone shaped drinking cup is made from a circular piece of paper of radius R by

cutting out the sector BA and joining the edges OA and OB. Find the maximum

capacity of such a cup.

A

B

O


