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• Organize your work. Write your answers in the space
provided. Work scattered over the page without clear
ordering will receive very little credit.

• Justify your answers. An incorrect answer supported
by correct calculations and explanations might still re-
ceive partial credit.

• Need more space? If you need more space, use the
backs of the pages and clearly indicate when you have
done this. You can also use the backs of pages for rough-
work.
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1. Evaluate the definite and indefinite integrals below.

(a) (4 points)

∫
(3t+ 2)9dt.

(b) (3 points)

∫ π/2

0

ecos(x) sin(x)dx.

(c) (3 points)

∫
x
√
x− 3dx.
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2. Evaluate the definite and indefinite integrals below.

(a) (4 points)

∫
x

(x− 1)2
dx.

(b) (3 points)

∫ π/2

0

cos3(x) sin2(x)dx.
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(c) (3 points)

∫ √
2− 2s2ds.
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3. (a) (2 points) Determine whether f(x) = x cos(x) is an even function, odd function, both, or neither.

(b) (2 points) Write the average value of f(x) = x cos(x) on the interval [0, π] as an integral.

(c) (4 points) Find the average value of f(x) = x cos(x) on the interval [0, π].

(d) (2 points) Suppose g(x) is a continuous function on the interval [0, 5] that satisfies

∫ 5

0

g(x)dx = 2.

The mean value theorem for integrals will say that g must assume what value?
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4. Suppose a car travels on a straight road away from Toronto. Let p(t) be its position relative to Toronto
(measured in kilometres) at time t (measured in hours). Also suppose its velocity (in kiltometres per
hour) at time t is denoted by v(t). Let’s assume we have information about the car’s velocity, i.e. we
know that the function v(t) is given by v(t) = t2et.

(a) (5 points) Determine the net change in the position of the car from t = 0 to t = 2.

(b) (5 points) Define F (x) =

∫ x2

x

sin(s2)ds for x ≥ 1. Find d
dxF (x).
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5. Consider the region R between the two curves y =
√
x and y = x from x = 0 to x = 1.

(a) (5 points) Consider the shape created by rotating the region R around the line x = −1. Let its
volume be denoted by V1. Write V1 as an integral, and explain the method of approximation that
gave you the integral.

(b) (5 points) Consider the shape created by rotating the region R around the line y = 2. Let its
volume be denoted by V2. Write V2 as an integral, and explain the method of approximation that
gave you the integral.


