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SECTION A [E1.11 2004]

1. (i) Express each of the following complex numbers in the form z + iy (with z and

y real) : "
+1 i27/3 .
(a) RESOER (b) €27/3;
(¢) (1+4)%; (d) sinh (1+3275> .

(ii) Find all the solutions of the equation sin z = 4.

Give your answer in the form z = z + iy (with z and y real).

d5
2. (i) (a) Use Leibnitz’s rule to find o5

3 (z®e2®) |
T

(b) Differentiate (coshz)® .
3 dy .
(c) If y+y°+Iny=>5z, find 7, 258 function of y.
T

(ii) Find the limits:

2

. ¢ —x—~6
(a) il_r)% 2 -4z +3"’

. sin(z — 5)
(b) ll—->m5 2 ~6zx+5"’

) 1 1
(c) il—{&) (;—em-—l) '

siny

In (b), you may use the result lim = 1, without proof.

y—0 Yy

PLEASE TURN OVER




3. (i)

(i)

(iii)

(iv)

[E1.11 2004]

10
(a) Evaluate (correct to 3 decimal places) Z (In2)™.
n=1

[eo)

(b) Evaluate (correct to 3 decimal places) Z (In2)™.

n=1

Use standard tests to determine whether the following series converge or di-
verge :
2

@ >
n=1 )
CEDIE ¥

3
I
—

Using the Maclaurin expansion for the exponential function, find the Maclaurin
expansion for cosh(z?) up to the third non-zero term.

2 27(2 )"
Find the interval of convergence of Z (_:v—_i—__l_ .

2
n=1 n

Investigate also the endpoints of the interval.

4. Evaluate the following indefinite integrals:

(iii)

/ 2z +9 da -
z2+9z+4
/ 2 Inzdr ;

/ dr )
V2 =4z -5’

(z +3)dz
(z4+2)(z-1) "

PLEASE TURN OVER
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5. Find the general solution of the following differential equations:

(i)

(iv)

2

y2 + 2zy
2 )

T

= z exp(—tan~'z);

Y - 10y + 25y = €.

y' - 11y + 30y = 0.

For (iv) find also the solution subject to the conditions y(0) =¢/'(0) = 1.

PLEASE TURN OVER
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SECTION B

6. Let f(z, v) = 2%y — 9y + ¢°.
(i) Find the four stationary points of f.

(ii) Determine the nature (maximum, minimum or saddle point) of each of these
stationary points.

(iii) Sketch the contours of f which pass through the saddle points.

(iv) Make a rough sketch of some further contours of f.

7. (i) Consider the three planes

r.(1,1,1) = 1,
r.(1,2,a) = 0,
r. (3,2, a)

I
o

where r = (z, y, 2).

Giving your reasoning, determine for which values of a and b these three planes

(a) meet in exactly one point,
(b) meet in a line,

(c) do not meet at all.

(ii) Let

4 3
A= ( ¢ ) |
Find the eigenvalues and eigenvectors of A.

Find an invertible 2 x 2 matrix P such that P! AP is diagonal.

PLEASE TURN OVER
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8. Find the Fourier series of the function

flz) = 7* =22, —w<z<m.

Use Parseval’s formula to deduce from this that

9. (i) Find the inverse Laplace transforms of the following functions:

s+1 e
—_— b
(2) s2+4" (b) st

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

dz dy .
871? - 55{ + 2z = 0,

dz dy .
25 - :1? = =2 sm2t,

with z(0) =2, y(0)=3.

END OF PAPER
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