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• Question 1

(a) This was answered well by many students. There were a few minor errors, mostly related
to silly algebraic errors when combining powers, manipulating fractions, etc. Also, it
seems that some students were not consistent with their notation. For example, when
writing something like (

e−x
2/4t

)′
it is not at all clear what derivative is being considered. The ‘dash’ notation is only useful
for ordinary differentiation, when the function depends on just one variable. Another
example is writing

δf

δx
instead of

∂f

∂x
.

Finally, if you choose to use the subscript notation, please write it properly: fx , fxx , etc,
not fx , fxx , etc.

(b) This posed a few more challenges. Very few students followed the same route as in the
“official” solution.

Action: Study your notes carefully and follow the standard notations for standard concepts.

• Question 2:

(a) This also went relatively well. Some of the main problems were related to the presentation,
notation, etc. Please remember that handwritten vectors are always underlined.
In part (i), there were a few cases in which the derivative of f (t, s) was not calculated
correctly because of confusion regarding (−x)2 = x2. Take for instance the first term
in the expression of f , and let’s differentiate it with respect to t (by using the Chain
Rule). To this end we set u = 2− 15t − 3s, and notice that ∂u/∂t = −15. Thus,

∂

∂t
(2− 15t − 3s)2 =

d

du
(u2)

∂u

∂t
= 2(2− 15t − 3s)(−15) = −30(2− 15t − 3s) .

Now, if we set v = −u = −2 + 15t + 3s, then ∂v/∂t = +15 and

∂

∂t
(−2 + 15t + 3s)2 =

d

dv
(v2)

∂v

∂t
= 2(−2 + 15t + 3s)(+15) = −30(2− 15t − 3s) .

Note that we have obtained the same result in both cases.
In part (i), some students failed to state the critical point, while others did not show the
details for its classification (a small number found the point to be a local maximum!).
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In part (iii), some students have taken the vector products between the line P0Q0 and
the direction vectors of the two lines, which is obviously wrong.
In part (iv), a number of students did not record an answer to the question, while some
claimed that it represented the distance between the two lines. The correct answer was
‘the perpendicular distance’.

(b) Overall, this was perhaps the simplest question. Some answered the question without
paying attention to the fact that it was required to evaluate the scalar triple products in
equation (1), rather than just derive the equation of the plane by any possible means.
Also, remember that the notation for determinants is indicated by vertical bars (don’t
write a determinant as if it were a matrix).

Action: Please be more careful with your notation as failure to comply with this request will
result in harsh penalties in the exam. Make sure that you study (and not just read) the notes.
Read the solution on Moodle and compare it to your attempts.

• Question 3:

(a) Generally, well answered. However, not many noticed that T as a function of R and M
was of the form constant×(expression of R and M). This led to some problems in the
second part.

(b) A small number of students (perhaps those who did not bother attending the lectures)
missed the whole point and used 5th grade maths to find the answer. While in principle
this is not wrong, it was not what was required. The coursework was meant to test
your understanding of the concepts discussed in class, and there is a whole section in
the notes which discusses the application of Taylor’s expansion theorem to quantifying
small changes in various practical contexts.

Action: Make yourself familiar with the notes and the material discussed in lectures (both
are available on Moodle).

• Question 4

A rather large number of students applied the method of least squares directly to the given
data without understanding its limitations. That particular strategy is concerned with fitting
data to a straight line of the form y = ax + b, while the question was asking you to fit the
data to a curve of equation y = Kxα, for some K , α ∈ R that had to be found. You were
also told to first take the (natural) logarithm of both sides, etc.
Some students did the right thing, but rounded off the numerical values of ln xi and ln yi and
their final results were slightly different from the actual solution.
In a few isolated cases some used a formula for the slope and the intercept of the line of best
fit. While that is mathematically correct, please note that we studied the method of least
squares as an application to minima and maxima of functions of two variable. The marking
scheme in the exam will be based on the syllabus covered in this module and no marks will
be given if you choose to use your own formulae.
Remember that the standard notation for the natural logarithm in the UK is ‘ln’, and not log
(in some disciplines the latter stands for log10).
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Action: Put in more time studying your notes. Read the exam/test questions carefully and
make sure you understand what is asked. Using results/formulae not covered by the syllabus
is okay as long as you give a full justification (i.e., mathematical proof) of those results.

• Question 5:

Some students did not state Taylor’s expansion theorem, while others did not know the mean-
ing of ‘up to and including quadratic terms’ (FYI, a couple of similar questions were discussed
in the example classes). Most of the errors in this question stemmed from small algebraic
errors while differentiating, which prevented some of the students to get the correct values for
the linear and/or quadratic terms in the required expansion.
A more serious error was assuming that

d

dx
(αx) = x αx−1 , (α ∈ R) .

Please note that this is NOT true, and it is quite different from the usual formula

d

dx
(xα) = α xα−1 .

To differentiate a function in which the independent variable (e.g., x) appears in the exponent
requires a technique known as logarithmic differentiation.

Action: Read the solution posted on Moodle. Incidentally, MathTutor Interactive
Resources (available on Moodle) include a simple & informative treatment of the technique
mentioned above. It can be found under ’Differentiation’ – see the unit called ‘Differentiation
by taking logarithms’.

General comments:

Overall, the results for this CW were good.

The standard of handwriting in some cases is illegible. Write clearly if you want to gain credit.
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