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SECTION A

Q1

Q2

(a)
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Determine whether each of the following series converges or diverges
by using appropriate test.

. > 5
i —.
( ) n=1 2n
(2 marks)
ii —_
(i) Z:; o
(3 marks)
(b) Find the interval and radius of convergence of the power series Z%— .
n=1
(11 marks)
(c) Find the Maclaurin series for sinx up to x’. Then approximate
J.lz 2sinx’ dx.
(9 marks)
A periodic function is defined by
1) —2x, —1<x<0
X)=
2x, O<x<l1
f@)=f(x+2).
(a) Sketch the graph of the function over -3 < x < 3.
(4 marks)
(b) Determine whether the function is even, odd or neither.
(2 marks)
() Show that the Fourier series of the function f(x) is
4 & ( cos(nr)— 1)
I+— —————— |cos(nzx).
2 5[ <D coscrm
(19 marks)



SECTION B

QA

(b)

Q4 (3

(b)
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Given first order ordinary differential equation

—a]l B x3 _|_ y3
dx '
(i) Show that the equation is homogeneous.
(3 marks)
(i)  Hence, find its general solution.
(8 marks)
Find the solution of initial value problem
2y +4ty=e"
where 3(0) = —1. Use the method of linear equation.
(14 marks)

Find the general solution of homogeneous second order differential
equation

dy  dy
9—— Ex—+16y:0'
(8 marks)
Given
//_2 I_+_ — * .
y y Ty 1+ £
(i) Show that y, = e and y, = xe™.
(3 marks)

(i1) Hence, by using the method variation of parameters, find the
general solution of the differential equation.

Hint:f—li?dx:tan‘x—kC.
(14 marks)
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Q5 (a) Find the Laplace transform of the given functions.
()  f@) =1 +cosh/3.

(1 marks)
(i1) flt) =tsin2i .
(2 marks)
(b) Find the inverse Laplace transform of
2 3s+1
F(s)= = - m .
(8 marks)
(c) Solve initial value problem
y"'+3y' +2y=H(t-3), »0)=0, y'(0)=0
by using Laplace transform.
(14 marks)

- END OF QUESTION -
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The roots of characteristic equation and the general solution for differential equation
ay" +by +cy=0.

Characteristic equation: am’ +bm+c¢ =0.

Case | The roots of characteristic equation General solution
1. | Real and different roots: ~ m, and m, y = Ae™ + Be™"
2. | Real and equal roots: m=m, =m, y =(A+ Bx)e™
3. | Complex roots:m, =a+ i, my=a— i | y=e™(Acosfx+ Bsin fx)

The method of undetermined coefficients

For non-homogeneous second order differential equation ay”+5y"+cy = f(x), the
particular solution is given by y,(x):

Jf(x) Y, (%)
P(x)=Ax"+A, x"" ++Ax+4, | X' (Bx"+ B, _x""'+--+Bx+B))
Ce™ x"(Pe™)
Ccos Bx or Csin fx x"(Pcos fx+ Qsin fx)
P (x)e™ x"(Bx"+B, x"" +--+Bx+B))e™
P () {c.os Sx x"(Bx"+B, x"" +---+Bx+B;)cos fx+
sin fBx x"(Cx"+C, x"" +---+Cx+C,)sin fSx
Cot {cos px x"e™ (P cos fx+ Qsin fx)
sin Bx
P (e {c.os Bx X" (Bx"+B, x"" +++Bx+B)e™ cos fx+
sin ffx X'(Cx"+C, x"" +---+Cx+C,)e” sin Bx

Note : » is the least non-negative integer (» = 0, 1, or 2) which determine such that
there is no terms in particular integral y,(x) corresponds to the complementary

function y_(x).
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The method of variation of parameters

If the solution of the homogeneous equation ay” +by'+cy =0 is y, = Ay, + By,, then

the particular solution for ay”" +by"+cy = f(x) is

y=uy, vy,
_ ¥, f(x) _ »f(x) . _ Vi Va2 _ ' '
where u = e de v= f o dx with W Vo VY3 = Vo)1 -
Table of Laplace Transform
L{f @O} = [ f@)edt = F(s)
VAQ) F(s) Q) F(s)
“ a H(t—a) g
s s
St . ft-a)H({t - a) e F(s)
s—a
sin at 2 j " 5(t—a) o
cosat s f®)5(t-a) e f(a)
s“+a
sinh at 3 a 5 J-Ot f(u)g(t—u)du F(s)-G(s)
s —a
- t Y
cosh at 2 () (s)
t" > _’_11_ f —
n=123.. e y'(@) sY(s) = y(0)
e” f(1) F(s—a) y'(0) s"Y (s) = sp(0) = y'(0)
1", nd”
n=123,.. | V' f®
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Taylor Series

£ = f(@+ f(@)x—a) +132(—,“—)<x—a>2 +f-"3—(,‘9(x—a>3 .

Maclaurin Series

1O O s,
2! 3!

fx)=fO0)+ 1 (0)x+

Fourier Series

Fourier series expansion of periodic function with period 2L

f(x)= —l—a0 +Zan cosm+2bn sin 2%
2 o L E

n=l

where
1¢L
a =zj_L f(x) dx

a, = %J‘—LL f(x)cosﬁz—zx— dx

1L . NmX
b, = ZI—L f(x)sm——L— dx
Fourier half-range series expansion
1 - X ~n, . NI
f(x)=—=ay+ Zan cosS—— +an sin—
2 n=1 L n=l1 L

where

2 ¢l
a :zjo f(x) dx

2¢L nmx
a, = zjo f(X)COS—L—‘ dx

2L . NX
bn:-]_;-[() f(X)Slanx




