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ANSWER ALL THE QUESTIONS
Question 1 [6 marks]

The matrix A is given by
4 -1 1
A= (—2 4 0)
-4 3 1

(i) Determine the characteristic equation and the eigenvalues of A. [4 marks]
(it) From (i), Calculate any one eigenvector of matrix A. [2 marks]
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Question 2 [4 marks]
Determine the Laplace transform of the following functions
(i) écos 6t —2e tsint [2 marks]

(ii) 2—3 cos% + 2t cos 2t [2 marks]
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Question 3 [6 marks]
Find the inverse Laplace transform of the following

2s—1
s2+4+6s+10
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Question 4 [6 marks]
The pressure p, of a gas varies with altitude, x according to the equation

dp I

dx P

Where k is constant, the pressure at ground level (x = 0) is known to be p,.
Solve the equation using Laplace transform method to find p in terms of x.
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Question 5 [10 marks]
Let us consider a mass-spring oscillation system equation

mx"+cx'"+kx=f(t)
Giventhatm =1,c=0and k = 3, and

0, -—1<t<0
f“f‘b, 0<t<1

fE+2)=f(®)

Determine the solution of the equation using Fourier series.
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Question 6 [8 marks]
The population of a town in the last six censuses was as given below. Estimate the population for the year
1946 to the nearest whole number.
Year(x) 1911 1921 1931 1941 1951 1961
Population in
thousands(y) 12 15 20 27 39 52
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Table of Laplace Transform

Function, f(t) Laplace Transform | Function, f(t) Laplace Transform
{f(®)}=F(s) {f()} = F(s)
t" n! sinh bt b
Sn+1 52 — bz
et 1 cosh bt S
s—a s? — b?
the-at n! e~ %t sinh bt b
(s + @y Gta? =B
sin bt b e~ %t cosh bt s+a
T (s + @) — b2
cos bt S t sin bt 2bs
s? + b? (sZ + b2)Z
e”%tsinbt b t cos bt s? — b?
(s +a)? + b? (sZ + b2)Z
e~ %t cos bt s+a
(s +a)? + b?
Laplace Transform
THO)! SF(s) = f(0)
(@} S2F(s)=sf(0) = £(0)
{f ®} s3F(s)=s?f(0)—sf (0)—f (0)

Newton’s backward interpolation formula

p(p+1) p(p+1)(p+2) p(p+1)--- (p+n-1)
Yn(X) = Yo + DV + =V yn + 30 Yot . V" Yn
Newton’s forward interpolation formula
p(p—1) p(p—1)(p—2) p(p—1)- - (p—n+1)
Yn(X) = Yo + pAyo +——— 4%y 30 Myg oo+ oy A"y,
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MLO & Bloom’s Level of Complexity

Q# MLO Complexity Level Mark Remark
Addressed

4,5 2,3,4,5 Application 12
6 1, Understanding/ Analysing 8

2,3 4 Evaluating 10
5 2 Analysing 4
1 1,3 Remembering 6

XX

XX

XX

XX
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