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Q5a(i) S11

Explain, in terms of areas in the plane, what is meant by the definite
integral ∫ 0

−2
f (x) dx

Draw a diagram to support your answer.
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Q5a(ii) S11

Explain what is meant by the indefinite integral∫
f (x) dx

Give an example to support your answer.
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Q5b S11

A dart is dropped from the leaning tower in Pisa and accelerates steadily
to a speed of 28 metres per second over a period of three seconds. Plot
the graph of the dart’s speed against time, and hence or otherwise
calculate the distance travelled by the dart during this three-second period.
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Q5c S11
For x ≥ 1, define A(x) by

A(x) =

∫ x

3
ln t dt

Draw a diagram indicating the geometric meaning of A(2). What does the
fundamental theorem of calculus tell us about the derivative A′(x) of
A(x)?
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Q6a S11

Determine the following integral:∫ 3

0
e3−xdx
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Q6b S11

Determine the following integral:∫
x3 cos(x4 − 1) dx

Sköldberg (National University of Ireland, Galway) Revision MA100 7 / 1



Q6c S11

Determine the following integral:∫
x + 4

x2 − x − 2
dx
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Q6d S11

Determine the following integral:∫ π

0
x2 cos 3x dx
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Q7a S11

Calculate the area of the region of the plane that is enclosed by the
parabolas y = x2 and y = 4− x2.
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Q7b S11

Calculate the volume of the solid obtaided by rotating the region that is
bounded by the curves x = 2

√
y , x = 0 and y = 9 about the y -axis.
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Q8a S11

Find the solution of the differential equation 2xy ′ + y = 6x , x > 0 and
y(2) = 20.
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Q8b S11
The number of P of dung beetles at the time t (measured in weeks) in a
population with limited resources satisfies the logistic differential equation

dP

dt
= 0.2P − 0.00004P2.

(i) What is the carrying capacity?
(ii) If the population at the beginning of May this year was 200 dung

beetles, what will the population be after eight weeks?
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