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Coursework Assignment 2 Submission deadline: 26 November 2018
This assessed coursework should be submitted to your local Student Services Centre. Please show
all your workings, add explanations were possible and make sure that the document is reason-
ably tidy and readable. Marks are assigned for all the following aspects: Methodology, clar-
ity of exposition, correctness of results. Detailed marking criteria can be consulted on Moodle.

1. (a) Find the first three non-zero terms in the Maclaurin expansion of the function

f (x) = ln(1 + x) .

(b) Use suitable Maclaurin expansions to evaluate the following limits,

(i) lim
x→0

(e2x − 1) ln(1 + x3)

(1 − cos 3x)2
, (ii) lim

x→0

2 sin(3x) − 3 sin(2x)

5x − tan−1(5x)
.

[You may use without justification any results mentioned in class, but these will have
to be stated clearly in your submitted work. ]

[25 marks]

2. Evaluate the following indefinite integrals by making a suitable substitution,

(i)

∫
dx

ex + e−x
, (ii)

∫
x3

x8 − 9
dx , (iii)

∫
cos x

5 − cos2 x
dx .

[25 marks]

3. Find the finite area between the curve y = 6x − x2, the line y = 2x , the vertical line x = 6,
and x = 0 (leave your result as a fraction).

[10 marks]

4. Let n be a positive integer and consider the functions

In(x) =

∫ (
ln x
)n

dx .

(a) Use integration by parts to derive the following recurrence relation

In(x) = x
(

ln x
)n − nIn−1(x) , for all n ≥ 2 .

(b) Use this recurrence to evaluate I5(x).

[20 marks]
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5. (a) Show that the function

T (x , y , t) = t−1e−(x
2+y2)/(4Dt)

satisfies
∂T

∂t
= D

(
∂2T

∂x2
+

∂2T

∂y2

)
.

[This is called the two-dimensional heat equation as it models heat diffusion
in an insulated plate and other similar diffusive phenomena; here, T = T (x , y , t)
represents the temperature at the position (x , y) at time t, while D is known as the
diffusivity or diffusion coefficient.]

[20 marks]

COURSEWORK MARKING CRITERIA

The assignment will be marked out of 100. The questions do not carry equal weight.

You should read the question carefully and ensure that you answer each element of the question.

You do not need to word-process your submitted answers, but you should take care over the neatness
and legibility of your solutions. Marks will be awarded for legible and well-presented work.

Examine the way that model solutions are presented in text books and the solutions to Work-
shop problems posted on Moodle. Use these as a guide to presenting a finished piece of work.
These invariably contain explanations for trickier steps in the calculations, i.e. the maths is often
interspersed with written text. You will gain credit for following this practice.

Remember that getting the right answer is not enough the process by which it is obtained is
more important and demonstrates understanding. So simply writing down the answers will not gain
credit. Likewise, the answer can usually be found in more than one way, so it is important that
you show your workings. If your argument is flawed, then you will lose credit even if you obtain the
correct final answer.

Page 2 of 2


