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The duration of this examination is 2 hours.

This paper has two Sections and you should attempt both Sections. Please read care-
fully the instructions given at the beginning of each Section.

SECTION A: Each question carries 8 marks. You should attempt ALL 5 questions.

SECTION B: Each question carries 20 marks. You may attempt all questions but,
except for the award of a bare pass, only marks for the best 3 questions will be counted.

Calculators are NOT permitted in this examination. The unauthorised use of a calcu-
lator constitutes an examination offence.
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SECTION A

Each question carries 8 marks. You should attempt ALL 5 questions.

d3y

1. Let y = &*sin(5x). Find —.
ety sin(5x). Fin T3

2. Find all solutions in the complex numbers of the following equations:
(i) 22— (5+9i)z—14+423i=0
(i) 22+ (5+9i)z—14+23i=0
(iii) 22— (5—9i)z—14—-23i=0
(v) 224+ (5-9)z—14—-23i=0

Briefly explain why it is easy to deduce the solutions in cases (ii), (iii) and (iv) from case (i),
without the need to do further calculation.

3. Draw a sketch of the complex plane (Argand diagram) including the following subsets:

o {zeC; |z+4—i| >3}
o {z€C; |z4+2-2i| > |z+1]}

4. What is the general solution of the differential equation

d*y _dy
£ 62 1 34y=02
dx? dx %

5. Let f: R — R be the function defined by

coshx 1
x) = dt.
f( ) losx V1 +l2

Find an expression for f’(x).

2 [Next section overleaf.]



SECTION B

Each question carries 20 marks. You may attempt all questions but, except for the
award of a bare pass, only marks for the best 3 questions will be counted.

1. Find the general solutions of the differential equations
— —7y = (1+e™)cos(2x),

and

d
Z)r) —7y = (1+€™)sin(2x).

2. Compute the following Riemann integrals.
1
) / (sinhx)” dx
-1
T
(i1) / (cosx)3 dx
0

3
(iii) /2 (Inx)* d

3. State the Mean Value Theorem.

Prove that if f is a differentiable function from R to R such that | f(x)| < 1 for all x, then
there exists a real number ¢ between 0 and 1000 for which | f/(1)| < <55

Give an example of such an f with the property that f'(x) < 0 for all x.

3 [Next question overleaf.]



4. (a) State Taylor’s Theorem and write down the first four non-zero terms of the Taylor series
for

(i) cos(x*) aboutx =0
(ii) In(1+4x?) aboutx =0
What are the radii of convergence of these two Taylor series?

(b) By using I’Hdpital’s rule or otherwise, determine the following limits:
—4x —5x

N oy € -
 Jm

... .. sin(5x)
(i) ;E)r}r sin(3x)

11
e (1
i i (55

@iv) limxge_l/"2
x—0

5. State De Moivre’s Theorem and use it to express

(i) cos(4x) as a polynomial function of ¢ := cosx; and

(ii) tan(4x) as a rational function of 7 := tanx.

4 [End of examination paper. ]



