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Please make sure that this question paper has TEN (10) printed pages including this 
front page before you start the examination. 
[Si/a pastikan kertas soa/an ini mengandungi SEPULUH (10) muka surat yang bercetak termasuk 
muka hadapan sebelum anda memu/akan peperiksaan ini.] 

This question paper has FOUR (4) questions. Answer ALL the questions. 
[Kertas soalan ini mengandungi EMPAT (4) soalan. Jawab SEMUA soalan.] 
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Question 1 
[Soahlnl} 

-2-

(a) Determine whether the following statement is TRUE or FALSE. 
[Tentukan sama ada pernyataan berikut adalah BETUL atau SALAH.] 

(SMQ11203) 

(i) The characteristic equation for y"- 4 y' + 4 y = 0 is m2 
- 4m + 4 = 0 . 

[Persamaan cirian bagi y• -4y' +4y =0 adalah m2 -4m+4=0.] 

(ii) The roots of the equation y" + 25 y = 0 is m = ± 25i . 

[Punca-punca bagi persamaan y• + 25y = 0 adalah m = ±25i.] 

(1 Mark/ Markah) 

(1 Mark/ Markah) 

(b) Find the general solution for the following second order homogeneous differential 
equation. 
[Dapatkan penyelesaian am bagi persamaan pembezaan homogen peringkat kedua berikut.] 

(i) -2y" -7y' -6y = 0 

(3 Marks/ Markah) 

(ii) l6y"+40y'+25y=0 

(3 Marks/ Markah) 

(c) Given the second order homogeneous differential equation as follows, 
[Diberi persamaan pembezaan homogen peringkat kedua seperti berikut,} 

y"- 2y' -15 y = 0. 

(i) Show that the general solution is y = Ae5
x + Be-3

x. 

[Tunjukkan bahawa penyelesaian am adalah y = Ae5
' + Be-3

' .] 

(3 Marks/ Markah) 

(ii) From question l(c)(i), find the particular solution when y( 0) = 2 and 

y'(0)=-2. 
[Daripada soalan l(c)(i), dapatkanpenye/esaian khusus apabila y(O) = 2 dan y'(O) = -2.] 

(9 Marks/ Markah) 
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(COl, POl, C3) 

Question 2 
[Sollbm2] 

(SMQ11203) 
-3-

{a) Determine the possible particular solution, yP for the following homogeneous 

solution, yh and function f ( x). 

{Tentukan penyelesaian khusus, y P yang mung kin bagi penyelesaian homogen, y 4 dan fongsi f ( x) 
yang berikut.} 

(i) yh = Ae-sx + B ; f (X) = 4x 

(3 Marks/ Markah) 

(ii) Yh = Ae2x + Be3
x ; f (X)= -3e3

x 

(3 Marks/ Markah) 

{iii) yh =(A+Bx)e4x; f(x)=2sin(3x) 

(3 Marks/ Markah} 

{b) By using the method of undetermined coefficient, solve the following second order 
non-homogeneous differential equation 
{Dengan menggunakan kaedah pekali tak tentu, selesaikan persamaan pembezaan peringkat kedua 
takhomogen berikut] 

d2y -6dy +9y=9e-3x. 
dx1 dx 

(i) Find the homogeneous solution, yh . 

{Dapatkan penyelesaian homogen, Y4 .} 

(ii) Find the particular solution, Yp· 

{Dapatkan penyelesaian khusus, y . ] 
p 

{iii) Find the general solution, y = yh + Yp· 

[Dapatkan penyelesaian umum, )' = yh + yP.] 

(3 Marks/ Markah) 

(7 Marks/ Markah) 

(1 Marks/ Markah) 
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(C02, POl, C4) 

Question 3 
[S011llln 3} 

-4-

(a) Find the inverse Laplace transform for the following functions. 
[Dapatkan jelmaan Laplace songsang bagi fungsi-fungsi berikut.} 

1 
(i) F(s)==-

s+7 

(ii) 
s 

F ( s) == 
8

2 _ 
64 

3 
(iii) F(s)==-

s+9 

(iv) 
s 

F ( s) == s2 + 16 

(SMQ11203) 

(1 Mark/ Markah} 

(1 Mark/ Markah} 

( 1 Mark/ Markah} 

(1 Mark/ Markah} 

(b) By using appropriate properties, find the inverse Laplace transform for 
[Dengan menggunakan sifat-sifat yang bersesuaian, dapatkan jelmaan Laplace songsang bagi} 

(i) 

(ii) 

F(s)== 2s-10 
s2 +16. 

F(s)== (s+4)+6 
(s+4)2 +9. 

( 5 Marks/ Markah} 

(6 Marks/ Markah} 
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(c) Given the differential equation 
[Diberikan persamaan pembezaan] 

-5-

y"+2y'-3y=5e21
; y(O)=O, y'(O)=O. 

(i) By using Laplace transform, show that 
[Dengan menggunakan jelmaan Laplace, tunjukkan bahawaj 

5 Y(s)= . 
(s-2)(s2 +2s~3) 

(ii) Solve Y(s) in question 3(c)(i). 

[Selesaikan Y(s) pada soalan 3(c)(i).] 

(SMQ11203) 

{5 Marks/ Markah) 

(10 Marks/ Markah) 
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(C03, POl, C4) 

Question 4 
[Soilllln 4] 

-6-

(a) Determine whether the following function is odd, even or neither. 

(SMQ11203) 

[Tentukan sama ada fongsi berikut adalah .fimgsi ganjil, genap atau bukan kedua-duanya.] 

(i) f(x) =3x2 +7cos(x) 

(3 Marks/ Markah) 

(ii) f(x)=x3 +sin(x) 

(3 Marks/ Markah) 

(iii) f(x) =( cos(x))(2xz +4x) 
(3 Marks/ Markah) 

(b) Identify whether the following graph is odd, even or neither. Justify your reason. 
[Kenai pasti sama ada graf berikut adalah fungsi ganjil, genap atau bukan kedua-duanya. Nyatakan 
alasan anda.] 

(i) 

~'-

'-4 

-51 
-lOj 
-15 

-20 

(2 Marks/ Markah) 
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(SMQ11203) 

-7-

(ii) 

T
j(x) 

21t 
---~ 

X 
-2 ·1 2 

(2 Marks/ Markah) 

(iii) 
6if(x) 

4 

2.-

X 

2 

-2 

-41 

~I 
(2 Marks/ Markah) 
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(c) A periodic function is defmed as 
[Suatu fungsi berkala ditakrijlcan sebagai} 

- 8 -

{

0, - .1T <X::; 0, 

j (X)= 2, 0::; X::; JT, 

f( x+ 2JT ). 

(SMQ11203) 

Find Fourier coefficients a0 , an and bn. Then, form the Fourier series f(x) . 
[Dapatkan pekali Fourier a0 , a. dan b n. Seterusnya, bentukkan siri Fourier f ( x).} 

(15 Marks/ Markah) 
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Types of root 

Real and Different 

Real and Equal 

Complex Number 

-9-

Appendix 
{Uuttpiran] 

(SMQ11203) 

Homogeneous Equation Formula 

m Solution 

ml -:t:-m2 y = Aelnix + Beln2x 

ml = lnz y=(A+Bx)emx 

m =a±f3i y = eax[ Acos(Px)+ Bsin(Px)] 

Table of Laplace Transform 

f(t) L{/(t)}=F(s) f(t) L{f(t)}=F(s) 

a b 
a - eat sin( bt) 

(s-a)2 +b2 s 

n! eat cos(bt) 
s-a 

tn' n = 1, 2, 3, .. sn+l (s-a )
2 

+b2 

1 - n! . -
eat - tn eat 

< r+l s-a s-a 

sin(at) 
a 

tn J(t) 
dn 

s2 +a2 (-lf-[F(s)] 
'I dsn 

cos(at) 
s 

eat f(t) F(s-a) 
s2 +a2 

sinh( at) 
a 

y'(t) sY(s)-y(O) 
s2 -a2 

cosh( at) 
s 

y"(t) s2Y(s )-sy(O)- y'(O) s2 -a2 
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(SMQ11203) 

- 10-
Differentiation and Integration 

Derivative Formula 
-

lote2ral Fo1111ula 
d 

Jtdx=x+C -[x]=l 
dx 

d [ n J n-1 
xn+! 

- x =nx I Xn dx == - + C 
dx n+l 

where n is any real number. where n is any real number. 

![eh]=keh J ehdx=ieh +C 

where k is a constant. where k is a constant. 

! [sin(kx )] = kcos(kx) I sin(kx) dx=-! cos(kx)+C 

where k is a constant. where k is a constant. 

!c cos(kx)] = -ksin(kx) I cos(kx) dx =isin(kx)+C 

_ _ -~ere k is a constant. where k is a constant. 
--- ---

Fourier Series Formula 

f(x)= ~+~[a. cos( n~x )+b. sin( n~x )] 

1 L 

a0 =- f f(x)dx 
L_L 

an=..!._ f f(x)cos(mrx)dx 
L_L L 

bn = ~ f f(x )sin( n~x )dx 
-L 

Trigonometry Formula 

sin( mr) =sin( -nrr) = 0 

cos ( nrr) = cos ( -mr) = ( -1 r 
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