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22a
: Given that [1 1 1] is an eigenvector of the matrix A= L } , find

131

b2
(a) the values of a and b; (6 marks)
(b) the eigenvalues and corresponding eigenvectors of A. (14 marks)

A function f(t) is defined by

sint - - 0=<t=r
fity= 0 rEt=In
f(t + 27)

Sketch the graph of f(t) in the range -2ni<t<3m, and find its Fourier series representation.
(20 marks)
(a) Find the géneral solution of the differential equation
(2xy + 3cosy) dx + (x* - 3xsiny)dy =0. (6 marks)
(b) Solve the differential equation

d'l
cb<2 gﬁ + 3y = 2x + €, given that y(0) = 1, and y'(0) = 0, by using the method

of undetermined coefficients. (14 marks)

(a) Sketch the domain of integration, and evaluate the integral

A= In(x* + y%) .
f f e +y' dydx (8 marks)

(b) Use a tnple integral to find the volume bounded by the parabohc cylinder
z =4 - x2, and the paraboloid z = x>+ 4y*. (12 marks)

(a) Find the Laplace transform of

(8 marks)
£(t) sin‘t

I
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(b)

6 (a)
(b)

7 (a)
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Using Laplace transforms, find the current i.(t) in the network of Fig. 1, assuming the
capacitor is uncharged at t = 0.

H{E
G (t)
t= .0 b
L i 1H
2 70 V_-r-
Fi‘g--uré'1 :
' (12 marks)
Use Green'’s theorem in the plane to evaluate the line integral.
.gfxyzdx + (x* + xy)dy,
where c is the upper semi-circle x* + y* = 4, including the x-axis.
(8 marks)
Show that F(oy)=(e+ye)i+(@+e)j
is a conservative vector field, and hence evaluate the line integral f F.dr
where c is the curve [ (t) = sin(4t)i +(Int)j,1 <t< 2.
= (12 marks)
Table 1 satisfies a function f(x).
X -2 0 2 - 6 8 10
f(x) 6 8 10 60 206 496 978

Table 1

Use the Newton-Gregory forward difference interpolation formula to
determine the value of:

(1) f(-1.8)

(1) - T(8:2) : ' (12 marks)
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(b)

8 (a)
(b)
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Given that x_is an approximation to the root of the equation x*+5x -20=0,

(i) show, using the Newton-Raphson method, that a better approximation is
given by

x = 3Xi+20
A

(ii)  taking the first approximation x = 1.9, find, to 5fdecimal places, the root of the
equation. ! (8 marks)

Given the function u(x,y) = x*- y> + x,
(1) show that u is harmonic;

(i1) determine a harmonic conjugate function V(x,y) such that f(z) = ufjv is analytic.

(11 marks)
Find the image of the circle (z) = 4 in the w-plane, under the transformation
2 2
z—-1 (9 marks)



. TABLE OF LAPLACE TRANSFORM FORMULAS

n.
Sn-H

L") =

]
S=-a

Sf[f.’m] o

a

Llsinat] =
5T & a’

Llcos ar] =
[ . ] 52 + a?

First Differentiation Formula

[ ,
1 1
=l 1l
g ._5”] (A==:1)!
i
ff*l l = ¥
|8 =4
o J =
b = 5| = —sinar
L3 g

:f[f(u}([)] = ¢n &B{f(!‘)] = S"HIf(O) e S"_zf’(O) S f{n—l](o)

! |
‘,P’:[ flu) du:' = = Z[f(1)]
0 s

S.’"'!:-} F(s)jl = L L NE(5)] du

In the following formulas, F(s) = LIf(1)] so f(r) = L' [Fs).

First Shift Formula

Lle”f(1)] = F(s — a)

Second Differentiation Fermula

n

: d
Lir"f(1)] = (-U"f—s— 2LLf(1))

n

Second Shift Formula

Llu(1)g)] = e~ Llglt + a)]
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LUE@)= & L EG + )]

Edi By
p- ,r:{ 5)
ds"”

J = (=l

L7e™ F9)] = u,()ft - a)



