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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a) Define the following terms:

(1) Diagonal matrix (2 mark)
(i) Partial differential equation (1 mark)
1 5 -2 2 3
b) Giventhe matrixB=| 3 -1 4 |,andA=| 1 5|, Find:
-3 6 -7 -2 1
(i) B' (1 mark)
(i) detB (3 marks)
(i) Bx A (3 marks)
c) Investigate the convergence of the following seligsatio test.
s |
(e (5 marks)
0= nin!

d) Obtain a fourier series for the periodic functié(x) defined as:

-2, - 1<x<0
f(x)—{+2, 0<xc<n (6 marks)
e) Find the Laplace transform of the following functio
ft)=2t>+3t+4 (3 marks)
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f) Solve the following separable differential equation
xy*dx+ (y+1)e*dy =0 (5 marks)
g) Re-write the following differential equation usitige D-operator.

3 2
d <4 d X—%+7x:38'n8t (2 marks)

5
dt? dt®> dt

QUESTION TWO (15 MARKS)

a) Obtain the Taylor series for the functidr(x) = Inx at x=1 (7 marks)
b) While doing an analysis on the forces acting orusstin a certain bridge, a civil engineer

found out that three forcels, F, and F;are related by the following equations:

14F, + 28F, + 28F, = 56
42F, + 28F, - 14F, = -56
42F, - 14F, + 56F, = 350

Using Cramer’s rule, help the engineer find theaugalof force$ 1 F2 andFs, (8 marks)
QUESTION THREE ('15 MARKS)

a) Find the inverse Laplace transform of the function:

4s+10
F(s)=————— 6 marks
(s) 16548 ( )
1 5 -2
b) Giventhe matrixA=| 3 -1 4 |, findA™? (6 marks)
-3 6 -7
c) Define a periodic function and give an exampleudfisa function. (3 marks)

QUESTION FOUR (15 MARKS)

a) Obtain the fourier series representationf@k) = x on the interval-2< x< 2

(6 marks)

b) Investigate the convergence of the following series

> 2 :5 (5 marks)
o 3

c) Solve the linear system of equations below usiegilethod of matrices.
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3X+2y=12

(4 marks)
-5x+4y=2

QUESTION FIVE (15 MARKS)

a)

b)

The rate at which a body cools is given by the fiamc f (8) = 250e"°°* , wheredis the

excess of temperature of a body above its surrogsdit timd minutes. Obtain the
Taylor series expansion fg 8) att = 25 (6 marks)

Solve the differential equation:

d’y , ody
—+8—=+16y =0 4 marks
dx*  dx y ( )
Using the Laplace transform, solve the differergigiation:
d’y _.dy ity
> —8—=+25y=¢e"3Sn3t (5 marks)
dx dx
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