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SECTION A [E1.11 2006]

1. (i) Find all possible values of the following complex numbers.

Give your answer in the form z + iy (with z and y real) :
(a) (1 + 20

B I + 0);

© (149

(d) sech(l + ¢7/4).

(i1) Find all the solutions of the equation tanhz = 1/2.

Give your answer in the form « + 4y (with z and y real).

2. (i) Differentiate y = (tan™' z)7!.

e . . . 9 2 . .
(ii) Find the stationary points of y = z?e™* and classify them as maxima or
minima.

Sketch the curve.

PLEASE TURN OVER
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3. (i) Using 'Hopital’s Rule or otherwise, evaluate the following limits :

w2
(a) i % —Z2—2 ,
2 272 + 2z — 12
1
b)  lim 2%

z—1 Cos (%) ’

2. g2

(ii) Use standard tests to determine whether the series converges or

diverges.

(iii) Find the interval of convergence of the series i («% + 1"
- nce 0 3 -
& = 3n 3

and investigate

the endpoints.

4. Evaluate the following integrals :

(i) / tanzde ;

(i1) / z sec’ zdz ;

(iii) / cos? (2z) d ;

(iv) / __de :
z(z? + 2z +1)
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(i) Find the general solution of the 1st order differential equation

(ii) Find the solution of the 2nd order differential equation

d%y dy } 4
—_ — 8 — 1 = et
z? T Y =

with gy =1, — =0 at =z = 0.
dz

PLEASE TURN OVER
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SECTION B
6. (i) Let
2 -1 3 Ty
A= 3 -1 4 ; & = )
1 -1 2 T3

Use Gaussian elimination to find all solutions of the system of simultaneous

equations
0
Az = 0
0
Cl
(ii) Find a condition on the entries of a column vector ¢ = c
c3
which ensures that the system Az = ¢ has no solutions, where A is the

matrix in (i).

1 2
(ili) Let B = (3 2).

Find an invertible 2 x 2 matrix P such that P~ BP is a diagonal matrix.

7. (@) Let u = 2% + ¢%, v = ay and f = f(u,v).
af of aof d af

Express D0 and B0 in terms of 3p 0 -55

(i) Let g(z,9) = 2%y + zy® — zy .

Find the six stationary points of g and determine whether they are maxima,
minima or saddle points.

[}
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8. Sketch the graph of the function
flz) = |sinz]|.
Calculate the Fourier series for f(z), giving the general term.

Deduce that

IESE RS SR S _r 1
1-3 3.5 5.7 79 7 4 2
and
1 L o 1 1 . o 1
3.5 7-9  11-183 15-17 ' 77 T 4/2 2~

9. The Laplace transform of a function f(¢) is defined by
(=]
L) = Fs) = [ st
0

(i) Find L(e™" sint).

(Any rule used must be proved.)

(ii) Use Laplace transforms to find functions z,y of t satisfying the following
simultaneous differential equations :

dz dy _

z T T EE B

dz dy e sl

x T iw T
with z(0) = 1, y(0) = 0.
[ You may assume that L(f'(t)) = — f(0) + sL(f(t)) .]

END OF PAPER
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