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INSTR CTION TO CANDIDATES

Answer|ALL questions from section A and any THREE from section B.
[ustrate your answers with suitable diagrams wherever necessary.

Duration of the examination: 3 hours

SECTION A (31 marks): Answer ALL questions
QUESTION ONE (15mks)

il
COUR.ZE CODE:  MAT 404
|
|

a) Use Laplace transform to solve the ODE y" - 4y + 3y = e?" subject to the )
conditions y(0) = y'(0)=0 (?mks)
b) Show that I'(z + 1) = z! (Smks)

¢) Show that the Fourier series coefficient a,, for the function f(x)'= x3 is zero.
(Smks)

QUESTION TWO  (16mks)

a) Use Taylor series of order 3 to solve the IVP y” - xy'+ e*y = 4 sublect to the
conditions y(0) = 1, y'(0) = 4 (6mks)
. . 1 oo, i, . N
b) Using the definition @ (w) = \/T?fm f(x) e™'*dx. Show that the Fourier transform
! 2

wz
of a Gaussian f(x)=e"7 cquals to a Gaussian fw)=e = (6mks)

c) Show that the Laplace transform of f(x) = sinwx equals to Ssz (4mks)

SECTION B Attempt ANY THREE (uestions
ALL Questions carry Equal Marks (13mks) each

QUESTION THREE
a) The population of chicken Erows at a rate of r per season. Form g difference equation

and find the closed form solutjon, If xo = 300, and r = 0.05, find the population
after 6 seasons, assuming that no chicken was slaughtered, (Smks)
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b) Determine the Fourier ttansform of f(x) = ,lt’_"”"". (3mks)

¢) Use power series to solve the ODE y' + 4y = 0 subject to y(0) = %, y'(0) = %und

CXPICSS your answer in trigonometric (sine and cosine) ratios. (5mks)

p -QlJl':S'l‘l()N FOUR
[ -a) Form a Volterra Integral equation corresponding to the differential equation

y'" - 4y'+ 4y = 0;y(0) = 3,y'(0) = 5. (5mks)
0, x< -2
b) Find the Fourier series of the function f(x) = {x?, -2 < x £ 2 (5mks)
0, X B
¢) Obtain a system of two ordinary differential equation by separation of variables from
the partial differential equation u, = kuy,. (3mks)

QUESTION FIVE

"/On) Find the inverse Laplace transform of — _ (4mks)
§4—-3s5+2
: : 1 5 3V -
b) Compute the gamma function I’ (E) and show that I (5) =z (5mks)
¢) Formulate a mathematical mode using differential equations representing the reaction
kinetics illustrated below (4mks)
Iy Iey
S+ E _SE->P+E
ke

(") QUESTION SIX
a) Solve the Legendre equation (1 - x?)y" - 2xy’' + 2y = 0 using power series
method and express your answer in form of seriesupton = 5. (6mks)

b) Use Fourier transform to solve the partial differential equation uy = @y,
subject to u(x, 0) = f(x) for-o s x < 0, t20 (7mks)

QUESTION SEVEN

. . 5 g = =2 .
a) Find the Fourier transform of the function f(x) = Hx)ke™* wh‘e:e the

Heaviside funct; - J5 YZ 0 ; (3mks)
caviside function H (t) 0 elsewDlere

b) Use Laplace operator @ to transform the Bessel function ty’”"+ y'+ ty =|0into a
., ’ = .

s - domain and solve using the conditions y(0)=y'(0)=0 | (:/'ml\s)

¢) Use the Beta function to evaluate B(4, 3 Q‘(JmkS)
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