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Question One (Compulsory)

3 2—1i
A=
4+4+3i —-5+2i

a) Find the adjoin of a matrix A given (2 marks)
J;LS ylx)dx
b) Using Romberg’s’ integration method, find the value of starting with trapezoidal rule for the
given tabular values below (6 marks)
X 1 1.1 1.2 1.3 1.4 1.5 1.6 1.73.10 | 1.8
7

y =f(x) | 1.543 1.669 | 1.811 |1.971 |2.151 |2.352 |2.577 | 2.828 3.107
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ft=L,L f(t)= Lf(t)

¢) Verify that Ly, L, given that L; = 2D + 3 and L, = D? + 2D+ 1 while f(t) = t*
(4 marks)
A2
A=
2 7-3 1
d) Consider the matrix find all possible value of to make A non-singular
(3 marks)

e) Determine the characteristic equation of A, the Eigen values and corresponding Eigen vectors hence

NDES

general solution for the system x’ = Ax given by (8 marks)
e', t<0
L =1
f(t) =e e t=> 0
f) Find the Fourier transform of where (7 marks)
Question Two
a) Define linear independence of function (2 marks)
1 -1 -1
A=|3 -1 2
2 2 3
b) By use of row reduction find the inverse of the matrix A given by
(8 marks)
dy
—~=t+
a7
¢) Solve the following differential equation with the initial condition y(0) = 1, using the fourth

L

Yo = Yn +6 k, + 2k, + 2k, +k4)

order Runge Kutta method from t = 0 to t 0.45 taking h = 0.1 and
where
k= nf(tn,yn)

k, :nf(tn +%,yn+k%j
hf(tn +g’y" +k%J

k, =hf(t, +h,y, +k,)

k3

(10 marks)
Question Three
3 =2
A=|5 6 2
1 0 -3
a) Determine the adjoint of a matrix A if
hence compute A™ the inverse of the matrix (8 marks)
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dx
—=6x-3
dt Y
dy
—=2x+
dt 4
b) Solve the system (6 marks)
¢) Use Simpson’s one third rule and the composite trapezoidal rule to evaluate the approximate value of
Il ! - dx
014+ x
taking h = 0.25 (working to 4 dp) compute the solution (6 marks)
Question Four
y'=x-y*  yloj=1
a) Using the Taylor’s series for y(x) find y(0.1) if y(x) satisfies and
(6 marks)
b) Solve the simultaneous equation using Crammers rule:
X+y+z=4
2x—3y+4z=33
3x—-2y—-2z=2
(7 marks)
1+j 2j
A= J J
-3j 1-4j
¢) Find the determinant of matrix A given that (2 marks)
flt)=e" 0<t<oo
d) Determine Fourier transform of (5 marks)
Question Five
a) Use the Gauss Legendre quadrature formula to compute the integral:
12 dx
= i 7
for n = 3 in the interval (-1, 1) (5 marks)
b) Using the D operator method find the value of x from the system:
2 ax _ 2 d_ 3x=t
dt dt
29X 0d Y 43x+8y =2
dt dt
(7 marks)
4 3 2
d j<+5d f+3d2x—2dx+6x:t2
dt dt dt dt
c) Convert the equation to a normal linear system of four
differential equations in four unknowns (4 marks)
1
J; e’dx
d) Use mid-ordinate rule with n = 10 to approximate the integral (4 marks)
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