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INSTRUCTIONS TO CANDIDATES
You should have the following for this examination:

~ Mathematical tables/Non programmable scientific calculator
Answer booklet;

Answer any FIVE of the following EIGHT questions.
ALL questions carry equal marks.

Maximum marks for each part of a question are as shown.
Candidates should answer the questions in English.

This paper consists of 6 printed pages.

Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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Determine the eigenvalues and the corresponding eigenvectors of the matrix
[3 4
2 5F

(11 marks)

Alinear time-invariant system is characterized by the vector-matrix differential

equation ?T =Ax,

where A :[ a4 ] Determine the state transition matrix (1), of the system.

(9 marks)
Given f{z) = x* - ay? - 2x+ 4 + j(bxy - 2y),
(i) determine the values a and b such that f{z) is analytic. T
(i) express both f(z) and ' () in terms of the complex variable 7= x + jy.

(8 marks)

Givenu=1In(x +y?),
) show thatu is harmonic;

(ii)  determine a harmonic conjugate function v such that f{z) = u + jv is analytic.
(12 marks)

Change the order of integration, and evaluate the integral

i
s Bars o 7 marks)

Use a double integral to determine the volume of the solid under the surface
2=y and above the region bounded by x =y -y and y =x.

Show that f f Tryrdvdx=n2 tan” (

uq_

(5 marks)

(8 marks)
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Find the half-range Fourier sine series of the function.

1% ost<}
® '{z»m, $stsx

(6 marks)
The emf in an alterating current circuit is given by
+
s 0<t<4
W=tk soicw
e(t+7)
@) Sketch the graph of e(§) in the inerval -x< t < £, and determine its
Fourier series representation,
() By seting 1 =0 in the resltin () above, show that Z- im‘_—m
(14gparks)

Show that E(x,y) =(ye" +sin y) i + (" +xcos )] is a conservative vector feld,
and hence evaluate the line integral [ E.dr along the path C where

) =Int | +sin §tj for 1 <t<2,
(10 marks)

Verify Green’s theorem for the fine integral
 xydx+ 2x3dy, where C consists of the line segment from (-2, 0 to (2,0 and the fop
half of the circle x2 + y? = 4. (10 marks)

Show that one root of the equation x* + 4x - 4= 0 lies between x = 0 and x = 1, and use
the Newton-Raphson method to determine the root, correct to five decimal places.

25217303, 2601/303
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(9 marks)
Table 1 represents a polynomial function f{x):
Table 1
x dJo]i1]2]53]al5s
) 4208 |28 66128
Use the Newton-Gregory interpolation to determine f(x), and find:
O 12
@) f49).
(11 marks)
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Use the Divergence theorem to evaluate the surface integral

J JEdS for the vector field E =xyi +ya +2xk, given that § is the surface of the

cylinderxt+y2=4, 0<z<1. (8 marks)

Use Stokes’ theorem to evaluate the line integral } Fdr given that

E =i +2] +xk, and that C is the boundary of the

hemisphere z= /4~ X"~ with counterclockwise orientation.
(12 marks)

A2 X 2 symmetric matrix A has cigenvalues A =3 and A, =-1. Given that the

cigenvector corresponding to the eigenvalue A,

1is [1 1T, determine:

(@ the eigenvector corresponding to the eigenvalue , = 3; 4§
i) the matrix A.
(11 marks)
Find the half-range Fourier cosine series of the function
fiy=t, 0<t<m
(9 marks)
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‘TABLE OF LAPLACE TRANSFORM FORMULAS
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First Differentiation Formula %
L] = 5 LFO = SO — SO ~ L= 40
offira] «teven 2 Lro) = [ emora

In the following formulas, F(s) = L[f(1)] so f(t) = L7F(s)).

i‘lrﬁ Shift Formula
Lef)] = F& — @) LIF) = & LR + o))

Second Differentiation Formula

d"Fls)

@
L] = (-1 25 LU
L s

] = (-

” Second Shift Formula
L0800 = LT+ ] L] = w050 - @
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