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

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

QUESTION 1
SOALAN 1
CcLOl | (@)  Show thaty = Ae** + 2 is a general solution of the differential equation for

Tunjukkan y = Ae** + 2 adalah penyelesaian am bagi persamaan perbezaan

bagi
dy _
o +8 =14y
[5 marks]
[5 markah]
CLO1 | (b) Construct a differential equation for the equation, y = Bxe?*.
Bentukkan persamaan perbezaan bagi persamaan, y = Bxe?*.
[7 marks]
[7 markah]
CLO2 | (¢) Solve the following first order differential equations:
Selesaikan persamaan perbezaan peringkat pertama berikut:
i) @ _ Xy
dx y+1
[6 marks]
[6 markah]
@ oA 342
11) LTIy =xy
[7 marks]
[7 markah]
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QUESTION 2
SOALAN 2

2
(a) Given that the differential equation of % -2 Z—z -3y =

Diberi bahawa persamaan perbezaan % — 2% 3y =0.
x dx
1) Solve the general solution.
Selesaikan penyelesaian am.
[3 marks]
[3 markah]
i) Solve the particular solution given y(0) =6 , y'(0) = 2.
Selesaikan penyelesaian khusus bagi y(0) =6 , y'(0) = 2.
[7 marks]
[7 markah)
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2
(b) Given that the equation Z—y + 2 12y = 24e?* — 6. Using the method of

x2  dx

undetermined coefficient:

2
Diberi bahawa persamaan % + % — 12y = 24e%* — 6. Gunakan kaedah

koefisien tak tentu:

1)  Solve the complementary function, y,.

Selesaikan fungsi pelengkap, y,.

[3 marks]
[3 markah]
i1)  Solve the particular solution, y, and the general solution.
Selesaikan penyelesaian khusus, y, dan penyelesaian amnya.
[4 marks]
[4 markah)

ii1)  Solve the general solution when the boundary conditions are given as
y(0) =§ and y'(0) = 14.
Selesaikan penyelesaian am apabila syarat sempadan adalah y(0) = g dan
y'(0) = 14.
[8 marks]
[8 markah]
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QUESTION 3
SOALAN 3

(a)

(b)

Solve the following second order partial differential equation by using direct

partial integration.

Selesaikan persamaan perbezaan separa peringkat kedua berikut dengan

menggunakan pengamiran separa langsung.

d0%u

dxdy

= 2ylnx + 6xy?

[5 marks]
[5 markah)

Solve the complementary function for all following partial differential equation

into its canonical form.

Selesaikan fungsi pelengkap bagi semua persamaan perbezaan separa berikut

dalam bentuk kanoniknya.

D) Uy +4Uy, +4Uy, =0

[3 marks]
[3 markah]
.. 2%u 9%u  9%u
11) 5E—6axay+a—yz=0
[3 marks]
[3 markah]
9%u 9%u 0%u _
111) ﬁ‘FZ@‘FSa—yZ—O
[4 marks]
[4 markah)
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Given that the function of second order partial differential equation with

constant coefficients is (D% — 2D,D, + D)z = e**+37 .

Diberi bahawa fungsi berikut bagi persamaan pembezaan separa terbitan kedua

dengan pekali malar ialah (D2 — 2D, Dy, + D2)Z = e**3Y.

1) Solve the complimentary function (C.F)
Selesaikan fungsi pelengkap (F.P)

[4 marks]
[4 markah)

i1) Solve a particular integral (P.I) and its general solution

Selesaikan penyelesaian kursus (P.K) dan penyelesaian amnya

[6 marks]
[6 markah]
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QUESTION 4
SOALAN 4

cLO1 | Based on the Laplace transform table, solve the Laplace transform for:

Berdasarkan jadual jelmaan Laplace, selesaikan jelmaan Laplace bagi:

i) Le3t+2t—4)

[3 marks]
[3 markah)
i)  L{(t°e"t + tsint)}
[4 marks]
[4 markah)
cLo2 | Solve the inverse Laplace transform for the following functions:
Selesaikan songsangan jelmaan Laplace bagi fungsi yang berikut:
. -1 N 6 }
L {52+16 + s3
[3 marks]
[3 markah]
.. -1 3s5+4 }
i) L { 27
[5 marks]
[5 markah)
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Consider the following differential equation:

Pertimbangkan persamaan perbezaan berikut:

d’y _dy
-7 -7 =4
a2 +5 T + 6y

Solve Y (s) by applying the Laplace transform and using partial fraction
decomposition to simplify the expression, given the initial conditions

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

Selesaikan Y (s) dengan menggunakan transformasi Laplace dan
penguraian pecahan separa untuk memudahkan ungkapan tersebut,

berdasarkan syarat awal y(0) = 0 dan y'(0) = 1.

[7 marks]
[7 markah)

Solve y(t) by using the inverse Laplace transform of Y ().

Selesaikan y(t) dengan menggunakan transformasi songsang Laplace

ke atas Y (s).

[3 marks]
[3 markah]

SOALAN TAMAT
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FORMULA

Basic Differentiation

Basic Integration

dy dv+ du
dx_udx 1de

du dv

d_y:vﬁ_uﬁ
dx v2

d
s (eax) = qe®*

n+1

fudv=uv—jvdu

1
fe“xdu =—e¥+C
a

n+1
fx”dx= +Cn+-—-1

dx
i(ln|x|)=l fldx=1n|x|+C
dx x x
d . 1
- [sin(ax)] = a cos(ax) fsm(ax) dx = —Ecos(ax) +C
x
d 1.
P [cos(ax)] = —a sin(ax) f cos(ax) dx = Esm(ax) +C
x
d 5 1
d_ [tan(ax)] = asecz(ax) fSGC (ax) dx = Etan(ax) +C
x
First Order Differential Equation
HOMOGENOUS LINEAR
dy
y = vx -+ P(Y = Q)
dy dy
EZU-I-XE yefP(x)deJQ(x),efP(x)dxdx+C
EXACT BERNOULLI
d
P(x,y)dx +Q(x,y)dy = 0 -+ PGy = QCOY"
oP 90
E = a yl—n(ef(l—n)P(x)dx) — f(l _ n)Q(x)(ef(l—n)P(x)dx)dx +C

Second Order Differential Equation

a®Yyp -
General form : a ozt b L Toy= G(x)

Roots

Form of y,.

m1¢

m, Yy, = Ae™* + Be™2¥

m=m; = m,

vy, = e™ (A + Bx)

m

_ bt Vb?% — 4ac
B 2a

m=x + Bi

v, = e**(AcosBx + Bsinfx)
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Second Order Differential Equation

Particular Integral:

G(x) formof y,
I k (constant) c
I kx Cx+D
I kx? Cx*+Dx+E

ksin ax @ kcos ax

Ccos ax + Dsin ax

ksinh ax @ kcosh ax

Ccosh ax + Dsinh ax

ekx Cekx
I
xekx (Cx + D)e**
WRONSKIAN DETERMINANT PARTICULAR INTEGRAL
y Y ' ' =
= | LA =y =y Yp = Uy + vy,
Yi V2
G G
u=— [ 20 gy and v = [2W gy
w w

Partial Differential Equation

Complementary Function:

9%z

General form :

A—+B +C

0x2

f(Dx:Dy) =F(x,y)

0%z 0%z _
dxdy ay2

F(x,y)

Canonical Form Equation Form of Z,
B? —44C >0 Hyperbolic Ze = 01y +mux) + 0o (y + my2)
B?—4AC =0 Parabolic Ze = 01(y +mx) + x0,(y +mx)
B% _ 4AC < 0 Elliptic Z.=0,(y + myx) + @,(y + myx) where m =x + Bi
Particular Integral:
1
Z,=——F(xy
P f(Dx, Dy) ( )
If F(x,y) Form of Z,
eax+by b = ﬁemﬁby if f(a, b) +0

sin(ax + by)

Z

r= f(-a2,—ab,—b2)

sin(ax + by) if f(—a? —ab,—b?) # 0

cos(ax + by)

Z

1
P 7 f(-a%-ab,~b?)

cos(ax + by) if f(—a? —ab,—b?) # 0
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Laplace Transform Table
No. f F(s) No. @ F(s)
1 a 13 —at 5 t #
. a S . e %sinw GTOltar
—at s+a
2. at S_Z 14. e coswt m
t" n! , W
3. =123 e 15. sinhwt m
‘ 1 L s
a (n—l)' S—n 16. cosnwt m
5 e~ ! 17 e®sinhwt . A—
' s+a ' @ (s—a)?—w?
6 te—at # 18 e sinhwt . —
. (s +a)? ' (s +a)? — w?
th.edt n! —at s+a
7. "= 1’2’3. ) m 19. e coshwt (s+a)—2—a)2
dn
8. tn f (1) (—1)"5 [F(s)] 20. f1(O) + f2(D) Fi(s) + F5(s)
w ! F(s)
9. sinwt —_— 21. f u) du —
o @ -
s
10. coswt 1ol 22. ft—a)u(t—a) e BF(s)
s First derivative
11. tsinwt —_— 23. Y(s) —y(0
sinw T T oty ﬂ,y'(t) sY(s) —y(0)
dt
5 5 Second derivative
st—w .
12. tcoswt ICEPOT 24. dz_y ) s2Y(s) — sy(0) — y'(0)
Tz )
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