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#
INSTRUCTION:
This section consists of FOUR (4) structured questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(a) Form the differential equations for the given general solutions.

Bentukkan persamaan pembezaan bagi penyelesaian yang diberi.

i y=Ax+x’ [5 marks]
[5 markah]
ii. y=x'+ 4 [5 marks]’ *
X
[5 markah)

(b) Find the general solutions of the following differential equations.

Cari penyelesaian umum bagi persamaan pembezaan yang berikut.

-x 1x Ix
i y'= _€_+inf_ {4 marks]
e
[4 markah]
ii. L 4y +x° [6 marks]
dx
[6 markah)

(c) Solve the differential equation, x Z:—y -3=2(y+ %) which satisfies
x X

the condition y = 0 when x = 3. [10 marks]
Selesatkan persamaan pembezaan x% —3=2y+ d—y) yang
X
[10 markah)

memenuhi syarat y=0, x=3.
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QUESTION 2
SOALAN 2

CLO1 (@)  Solve the following equations:

2 Selesaikan persamaan di bawah:
i. y'-y-6y=0 [3 marks]
(3 markah)
. d*y . dy
it. 4 o +12:i;+9y=0 [3 marks]
[3 markah]

CLO2 (b)  Given a differential equation,

3 ¥y =3y +2y=1.

Diberi satu persamaan pembezaan,

¥y =3y +2y=1.

i. Find the complementary solution, y,_ of the given differential equation.

Cari penyelesaian komplementari, y, bagi persamaan pembezaan yang

diberi.
[3 marks]
[3 markah]
ii. Find the Wronskian determinant.
Cari penentu Wronskian.
[4 marks]
[4 markah]

iii. Find the general solution for the given differential equation.

Cari penyelesaian umum bagi persamaan pembezaan yang diberi.
[7 marks]
[7 markah]
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f:

QUESTION 3
SOALAN 3
CLO1
C2 (@) By using the Canonical form, classify each of the following equation as

elliptic, hyperbolic or parabolic.
Dengan menggunakan bentuk Kanonikal, tentukan sama ada persamaan

berikut adalah elliptik, hiperbolik atau parabolik.

N ATy

i. P, + 2 Iwdy 3 Fhe 0 [2marks]
(2 markah]

N A |

il. 5z 2 220y + . [2 marks]
(2 markth)

&*r a%f 3a3f

ii. 4 ez T 4—-—axay +1 7 0 [2 marks]
[2 markah]

CLO2 (b)  Find the general solution for each of the following second order partial

C4 differential equation.

Cari penyelesaian umum bagi setiap persamaan separa peringkat

kedua yang berikut.
2
i. O =3x-5y [2 marks]
xoy
[2 markah]
2
ii. orf _ 20V —=3u’v — 4u [3 marks]
ouov
[3 markah)
iii. U 5 = e’ +siny [3 marks]
{3 markah} -~
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¢
(c) Solve each of the following second order partial differential equation.

Give your answers in the form of u(x,y)= F(mx+ y).
Selesaikan setiap persamaan separa peringkat kedua berikut. Beri

jawapan anda dalam bentuk u(x, y) =F (mx+ y).

ou 0u 8%u

i. 25 -20 +4 =0 3 mark
i P o o [3 marks]
[3 markah)
2 2 2
i, 6a’j+3a”—306‘2‘=0 [3 marks]
o’ oxty Oy
[3 markah]

§ -
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¢

QUESTION 4
SOALAN 4

(a) By using Laplace Transfrom Table, determine the Laplace transform for
each of the following function:
Dengan menggunakan Jadual Jelmaan Laplace, tentukan jelmaan

Laplace bagi fungsi berikut:

i f(t) =5 [1 mark]
[1 markah)
ii. fl)=e¥+e™ [2 marks]
[2 markah}
3
i, ()=t -’5 [2 marks]
[2 markah)

CLO1 (b) Find the following inverse Laplace transforms.

¢3 Cari songsangan bagi jelmaan Laplace berikut.
4] 20
L '{82 +4} [3 marks]
[3 markah]
5 10 '

ii. L'{=- 3

ii {S . 4} [3 marks]
[3 markah)

. pa] 6 2s 1

iii. L1{52 +4—;2—_+-—9—;T} [4 marks]

4 markah]

CLO2 (¢) Use the Laplace transform to solve the given initial value problem.

C5 Dengan menggunakan jelmaan Laplace, selesaikan masalah nilai awal
yang diberi.
Y ~3y'+2y=0; y(0)=8, y(0)=11 [15 marks]
[15 markah]
SOALAN TAMAT
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. Basic Differentiation

Basic Integration -

dy du + dv

o a dx
du,_dv
& _ ' “dx
dx v?
%(e"“‘)zae""E
? (inxf)=L
—(lnIJcD—J.C
d

o sin{ax)] = acos(ax)
d .
-&—x-[cos(ax)] =-q sm(ax)

%[tan(ax)] = asec?(ax)

n+l
X 1+C, nz-1

Iudv = uv—J-vdu

Ie'“ du =le"“ +C
a

[Lae=tnf+C
X

Isin(ax)dx = ——i-cos(ax)+ C

Icos(ax)dx = lsin(a.’c)+ C

a

‘[secz(ax) dx = %tén(ax)+ C

S RS e Fir_stOpderDiffcrentia]_ ST
Scﬁarable: . Linear: .

Y~ 1)-50) L.+ Py = Q)
Homogeneous:

Plx, y)dx + Q(x, y)dy =0, P and Q have same degree.

Exact:

. _o P _9Q
Px,y)dx + O(x,y)dy =0, =

yejP(x)dx =IQ(X)-€IP(X)dxd)C+C
Bernoulli:
L4 i)y = Q6)"

Pe [(-r)pexyax

=I(1-n)'Q(x)-e

j(l-n)P(x) dr

dx

- Second Order Differential -

Quadratic Equation:

_ —biwsz -4qc

2a

X

Roots real and different m =m; and m = m,

.. Solution is y = 4™ + Be™"*
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Roots real and equal #; = m,

<. Solution is y = e™*(A4+ Bx)

Complex roots m=a + i

2. Solution is y = e® (A4 cos fix+ Bsin ﬁx)

dt
—’;+n2y=0 m=tn,
dx

. Solution is y = Acosnx+ Bsinnx

d2
-éx-{——nzy=0 m=xn

. Solution is y = Acoshnx+ Bsinhnx

Particular Integral
If G(x) Assume ()
k (constant) A
kx Ax+B
ox? Ax* +Bx+C
ksincx or kcosox Acosco + Bsinox
ksinhax or kcoshemx Acoshax + Bsinh cox

et Ae™

Wronskian Determinant

M V2

w)={",
Vi Y2

=¥y —Va¥i

Particular solution

Yp= —J’1I%Hf({:l)'dx+ —yz.[———(yl X;(x))dx
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_ Second Order Partial Differential
B% ~ AC > 0 Hyperbolic equation
R? — AC < 0 Elliptic equation
B? - AC = 0 Parabolic equation
Laplace Transform Table
No.o| S0 B _F(s) Ne. | e | SR
. vl @ .
s B a = 13. e ™ sin ot ( N )2+ 2
. . S+ a @
- . a S §+a
: ._2_. . at -.5'_2 14. - e ™ cos wt (s+a)2 P A
3 s tn! n= 132a3 Sn+1 15, sinhax 2 2 2
s s 5T —w
= — , T
4 ! — 16, cosha 3 ’ 5
(n-1)! s S 5T -w
1 . 0
5 e ™ s =t YR " sinhawt oo’
; -at —-——-1 a -at _: —---—-—m
6 e (s +ay 18, ¢’ sinhot (s+a)y -’
v e n=123.. n! SR s+a
N Goay™ 19, ¢ coshar Graf-o?
—— " T
8 1) (—1)”;"[F(s)] 20 A+ [0 Fi(s)+ F(s)
Lol sina 2 21, o rwan e
10, cosax 2:_ . S22, [t~ ay(t-a) e F(s)
o . si+w
: i Y08 - First derivative
1L | tsinar TRy 23, dy s¥{s)-»(0)
2, 2 : &2
. (S +w ] d Y (t)
S 2 a2 | Second derivative
12, fcosax 'Z—'T 24. dzy "(f) 52Y(S)—Sy(0)_y'(0)
- (s + @ a2
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