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PART A

Q1 A periodic function f(x) is defined by

1, -1<x<0
f(x)‘{B, 0<x<1

and f(x) = f(x + 2).

(a)

(b)

(c)

Q2 (a

(b)

Sketch the graph of f(x) over —3 < x < 3.

(2 marks)
Find the Fourier coefficients corresponding to f(x).
(13 marks)
From (b), prove that the Fourier series for f(x)
sin(2n — Dnx
FG) =2 4= Z —
(5 marks)
Solve the system of linear equations below by Gauss elimination method.
le + 3x2 ¥ 10x3 =9
5%y —%; +3x; =6
4x1 + 7x2 +X3 =2,
(10 marks)
Solve the system of linear equations by using Thomas algorithm method.
' 1200 X1 1
3450 21_10
0678 x3 | | 2
001011 X4 3
(10 marks)
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PART B
Q3 (@
(b)
Q4 (a)
(b)

By using the method of undetermined coefficients, solve
y"'—2y'+y=x>—3x+sin2x

with y(0) = 0 and y'(0) = 1.

(13 marks)
Find the general solution of the equation
d’y _dy e*
PPl
using the method of variation of parameters.
(7 marks)
Determine the Laplace transform for each of the following function:
N fO=t*+23—42+¢t+1.
)  f(t) =@t —e*)
(iii)  f(t) = 3e % sin5¢t.
(10 marks)

Consider the step function
2(1-1,0<t<1
f(® =[2(t—1), 1€t
2, =2

Sketch the graph of f(t), express f(t) in terms of unit step functions and find
its Laplace transform.

(10 marks)
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QB (a
(b)
Q6 (a)
(b)

Solve the initial value problem by using the inverse Laplace transform

y'+4y=et
with initial value y(0) = 2 and y'(0) = 1.
(8 marks)
(i) Express
1
(s — L)z — 2)2
in partial fractions and show that
1
-1 = el — g2t 4 o2t
& {(5—1)(5—2)2} it
(ii) Use the result in Q5(b)(i) to solve the differential equation
Y —y=te*
which satisfies the initial condition of y(0) = 1.
(12 marks)
(i) Show that
dy _xy
dx x2+y?
is a homogeneous differential equation.
(ii) Hence, solve the differential equation in part Q6(a)(i).
(12 marks)

Choose an appropriate method to solve the following problem and obtain its particular
solution

d
Ey + ytanx = cos? x,y(0) = 1.
(8 marks)
-END OF QUESTIONS-
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FINAL EXAMINATION
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COURSE NAME : ENGINEERING TECHNOLOGY COURSE CODE: BDU 11003
MATHEMATICS II
Formula’s
Characteristic Equation and General Solution
Case | Roots of the Characteristic Equation General Solution

1 m and m, ;real and distinct y=Ae™ +Be™"

2 m; =m, =m ;real and equal y=(A4+ Bx)e™

3 m=atiff ;imaginary y=e""(Acos fx+ Bsin fx)

Particular Integral of ay" + by' + ¢y = f(x) : Method of Undetermined Coefficients

f(x) Y, (x)
P,,(x):A"x"+---+A,x+A(, x’(B,,x"+---+B,x+BO)
Cear xr(PEIZX)

Ccosfix or Csin fix x"(pcos fx+gsin fx)

Particular Integral of a)" +by' + cy = f(x) : Method of Variation of Parameters

Wronskian Parameter Solution
Vi W, . f(x) »f(x)
W= : i U =— ~—2—-—dx, T l_—-(& =u +u,
v ¥ ; J‘ W s j P Yo 1M 2 V2
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Laplace Transforms
L@} = [, f(e™dt=F(s)
f@) F(s) @ F(s)
5 L H(t-a) ¢
5 s
" n=1,23... - f@t-a)H(t~a) e F(s)
ot Sia FOHE - a) e %F(s + )
sinat S2 faz 5([ —-a) e—a:
5§ —as
cosar Py f®)o(t—a) e f(a)
sinhar > faz jﬂ F@)g(t —u)du F(5).G(s)
3
coshat 7B () ¥(s)
e £(1) F(s—a) »(®) s¥Y(s)—»(0)
@, n=1,2,3, ... "”"% 20, S2Y(s) - 59(0) - 3(0)

Fourier Series

a=[" reas

RITX niwrx nwTx

R - e
filx) = 5 +§[a"cos P +bnsm-L—J where an_EI_Lf(x)cos z dx

1 pe . ARE
bn = II—I_ f(x)sm de
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Thomas Algorithm
i 1 2 n
d;
€;
C;
b;
a; =d;
a; =d; — ;4
e.
fi=t
L
by
5 al
b; — iy,
= i
L
Xn =Yn
X =Y; — Bixip
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