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SULIT BBM3013: ADVANCED CALCULUS FOR ENGINEERING TECHNOLOGY
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.

. y = Ax + x* [5 marks]
[S 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.

bt —-}
-x 2x 3x
i. y'= i__+~ex_+_e_ [4 marks]
e

[4 markah]

ii. L 4y +x° [6 marks]

dx

[6 markah]

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

the condition y = 0 when x = 3. [10 marks]

Selesaikan persamaan pembezaan x?’. -3=2y+ %) yang
X

memenuhi syarat y=0, x=3. ‘ [10 markah)
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QUESTION 2
SOALAN 2

(@  Solve the following equations:

Selesaikan persamaan di bawah:

i. ‘ y'-y'-6y=0 - [3 marks]
[3 markah)
2
i 49 2y+125‘-'1+9y=0 [3 marks]
dx dx o

[3 markah)

(b)  Given a differential equation,
V'=3y'+2y=1.
Diberi satu persamaan pembezaan,

V' =3y +2y=1.

1. 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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QUESTION 3
SOALAN 3

(@) By using the Canonical form, classify each of the following equation as
ellipticf hyperbolic or parabolic.
Dengan menggunakan bentuk Kanonikal, tentukan sama ada persamaan

berikut adalah elliptik, hiperbolik atau parabolik.

. a%f a%f atf S

i. o + 2 oxdy 3 3 = 0 [2marks]
[2 markah]

. a%r *r | 9*f

ii. Py axdy + = 0 [2 marks]
[2 markah)

a%f a%f a’f

iii. 4ax2 + 46x6y +1 a2 = 0 [2 marks]
[2 markah]

(b)  Find the general solution for each of the following second order partial
differential equation.

Cari penyelesaian umum bagi setiap persamaan separa peringkat

kedua yahg berikut.
2
L 9¥ sy [2 marks]
Ox0y
[2 markah)
2
ii. oF _ 2u’v? - =3u’v - 4u [3 marks]
Oudv
[3 markah]
iii. Uy, =e" +siny [3 marks]
(3 markah)
4
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(¢) 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

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

o0’u o’u o’u

i 257—-20——+4—=0 : [3 marks]
Ox ox0y Oy
[3 markah]
2 2 2 o
i, 66‘2‘+3a” —3oalj=o . [3 marks]
Ox OxOy oy ;
[3 markah)
5
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QUESTION 4
SOALAN 4

CLOl1 (a) By using Laplace Transfrom Table, determine the Laplace transform for
Cl each of the following function:
Dengan menggunakan Jadual Jelmaan Laplace, tentukan jelmaan

Laplace bagi fungsi berikut:

i. fl)=5 | [1 mark]
[ markah] -
ii. f(t)=e*+e™ \ [2 marks]
[2 markah)
t3
iii. f(t)=t -5 [2 marks]
[2 markah]
CLO1 (b) Find the following inverse Laplace transforms.
3 Cari songsangan bagi jelmaan Laplace berikut.
a] 20
L ‘{Sz +4} [3 marks]
[3 markah]
. a3 10 :
ii. L ’{—— } [3 marks]
s 2s5—4 ,
[3 markah]
.. 6 2s 1
i, L —_— 4 mark
111 {s2+4 s°+9 s4} (4 marks]
[4 markah)
CLO2 (c)  Use the Laplace transform to solve the given initial value problem.
C5 Dengan menggunakan jelmaan Laplace, selesaikan masalah nilai awal
yang diberi.
V' =3y'+2y=0; y(O)zS,y’(O):ll [15 marks]
[15 markah]
SOALAN TAMAT
6 SULIT
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FORMULA
Basic Differentiation Basic Integration

dy du av n+l

EZEVH‘E Ix”afx::+1+C, n#-~l

& %—v—u% Iudv=uv—jvdu

&y

a 3 1 o
_‘Z_(ewr):aeax je du—ae +C
dx
1

)L [ —dr =Ty +C

dx T x

d fsin(ax) dx = —lcos(ax)+ C -
——[sin(ax)] = acos(ax) a

dx

4 Icos(ax) dx = lsin(ax) +C
—[cos(ax)}= —asin(ax) a

dx

d Isec2(ax)dx =ltan(ax)+C
——[tan(ax)]: asecz(ax) a

dx

First Order Differential
Separable: Linear:
2 - 1(x)-20) L4 Py = 00)
Homogeneous: yej PC)dr jQ(x)-e _[ P(x)dx dete
P(x, y)dx + Q(x, y)d)/ =0, P and Q have same degree.
Exact: Bernoulli:
P 50 D\ Py = 0y”
P(x, y)dx + Q(x,y)dy =0, —=—7+ dx
_ ¥y o
yl_nej'(x—n)P(x)dx _ I(l — ) 00)- eJ’(l—n)P(x)dxdx
Second Order Differential

Quadratic Equation:

= —b+vb? —4ac

N 2a

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

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

. Solution is y =™ (4 + Bx)

Complex roots m=a + i

. Solution is y = e (4cos fx + Bsin fx)

2
ij"zx—;vﬂ-nzy=0 m=tn,

.. Solution is y = Acosnx + Bsinnx

.. Solution is y = 4 cosh nx + Bsinh nx

Particular Integral

If G(x) Assume (y,)
k (constant) A
fx Ax+ B
ko A’ + Bx+C
ksinax or kcosax Acosax + Bsinax

ksinhox or kcoshax

Acoshax + Bsinh ax

ekx

Ae™

Wronskian Determinant

W)=
Y 2
=y1Yy = VI

Particular solution

e A, (N,
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Second Order Partial Differential

B? - 4C > 0 Hyperbolic equation
B? - AC <0 Elliptic equation

B? — AC = 0 Parabolic equation

Laplace Transform Table

No. f@) F(s) No. f@ F(s)
@
1. a £ 13. e~ sin wt 2
; (e Fro
5 y a 14 at S+a
. a S2 . e Cos wt (s+a)2 +a)2
nl
3. t", n=123.. el 15. sinhax 2 f)wz
n—1 1
4, d — 16. coshax 3 > 3
(n-1)! s s“—w
5 —at 1 17 at nh “w———
. e sta . e Sinh wt (s—a)2—a)2
6 —at 1 18 —-at _» @
. te (s+a)2 - les. e " sinh wt (s+a)! -
t".e” n=123.. n - ' s+a
7. e 19, —at
(s B a)n+1 e “ coshwt (s + a)2 P
n d"
8. e £1) S O KO+ £, F(s) + Fy(s)
9. sinar @ 1. [ f@rau £
ST +w s
10. cosar - j ; 2. St —ayu(t - a) ¢ F(s)
s“+w
2ms First derivative
11, tsinar e 23. Y 0 s¥(s)-»(0)
s°+w ar
5 ) Second derivative
S ~o 2 2 '
12. tcosax (S2 e 24. d f,y"(t) s Y(s)—sy(())— y (0)
12

d
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