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ANSWER ALL QUESTIONS IN THE ANSWER BOOKLET
Jawab SEMUA soalan di dalam buku jawapan

QUESTION 1

a) Find ﬁof the function:
dx

Dapatkan (j—J bagi fungsi:
X

y=10x"Inx

[3 Marks]
b) Integrate the function by using substitution method:
Kamirkan fungsi dengan menggunakan kaedah gantian:
I(-ﬁl - 3x)5 dx
[3 Marks]
QUESTION 2
Use the method of separation of variables to solve the equation:
Guna kaedah pemisahan pembolehubah untuk menyelesaikan persamaan:
4 B0 -5
dx y—1
[4 Marks]

QUESTION 3
Use the method of undetermined coefficients to solve the nonhomogeneous
differential equation:
Gunakan kaedah pekali tak ditentukan untuk menyelesaikan persamaan tak
homogen:

Y 45y4+6y =3x+15

[7 Marks]
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QUESTION 4
a) Evaluate:
Nilaikan:

I
L{ t* =3e? +cosh 2.’}

[3 Marks]
b) Use the method of Laplace transforms to solve the initial value problem:
Gunakan kaedah jelmaan Laplace untuk menyelesaikan masalah nilai awal:
y+6y+8y =0,  y0)=1  y'(0)=0
[8 Marks]
QUESTION 5
a) Find the partial derivative f, , f, , f,, and f,.:
Dapatkan terbitan separa f, . f, . f,. dan f,:
flxy)=2x"y" +Iny-Ssinx
[4 Marks]
b) If f(x,y)=2x*+xy*, where x=u+v and y=uv, use the chain rule to find
% and ?}% .
Jika f(x,y)=2x* + xy*, dengan x=u-+v dan y=uv, gunakan aturan rantaian
untuk mendapatkan -S% dan 2—{ ‘
[5 Marks]
c) Find the maximum, minimum and saddle points of the function:
Dapatkan titik maksimum, titik minimum dan titik pelana bagi fungsi:
f(x, )") =x" —xy+y*
[7 Marks]
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QUESTION 6
a) Evaluate the double integral:

Nilaikan kamiran ganda dua:

[[2x°y* dA where R={(x,y)1 0<x<3, 0<y<i}

R

[6 Marks]
b) Sketch the region of integration and reverse the order of integration:
Lakarkan rantau kamiran dan tukarkan tertib kamiran:
2 ad
[, stor)asty
[5 Marks]

c) Use polar coordinates to evaluate the integral H(\/f +y? )dA where R is the

R

region enclosed in the circle x> + y* =25

Gunakan kamiran kutub untuk menilaikan J(sz + yz)dA, dengan R ialah

R
rantau tertutup dalam bulatan x* +y® =25
[5 Marks]

END OF QUESTION PAPER
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Basic ldentities

Trigonometric Identities
cos? x+sinx=1
sin2x = 2sinxcosx

_ S =
COSZ2X=CO0S" x—sin” x
cos2x =2cos’ x—1

cos2x=1-2sin’ x

Derivatives Formulas

First Principle: f'(x)= lim

d .
_xn — nxn 1
dx

d

—e" =¢"
dx

d .
—sinx =cosx
dx

d .
—Cos x =—sin x
dx

~ tan x =sec’ x
dx
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LIST OF FORMULA
SENARAI RUMUS

Hyperbolic Identities

&

e —e”

sinh x =

et +e”
2
cosh® x—sinh® x =1
sinh 2x = 2sinh xcosh x
cosh2x =cosh” x +sinh? x
cosh 2x=2cosh”® x—1
cosh2x =14 2sinh? x

coshx =

fle+ox)-f(x)

dr—0 ax

d
—secx =secx tanx

dx
—Cosecx =—cosecxcotx
dx
. 2.

—COotx =—cosec x
dx

—Inx=—

X X

d 1 1
—(log, x)= =
dx xlog,a xlna

d ( i ) 1

—(sin™' x)= , where|x] <1

dx NI

%(UUS B l)_ 1%1,\2 , where M |
1

— _I -

S (tan .l) Pe
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Integrals Formulas

i+l

X

n+l

J-x" di= +c , n#—1

Je"dx =e' +c

Jsin xdx=-cosx+c

Icosx dx=sinx+c

_[sec:2 xdyx=tanx+c

Isec xtanx dx=secx+c
Icosecx cot x dx = —cosec x+c¢
‘[coseczx dx =—cotx+c

jlan xdx= ln|sec x\ +c

Jcot Y= lnlsin x‘ +c

Icos ec x dx = In|cos ec x—cot x|+ ¢
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J.z-r dav = uy — [ v du

I,r" dx = J‘% dx = ln‘.x‘ +c

J‘il dx = Sill—'[£)+ c
Ja? =zt a

l i
_[ 21 2dx=—tan"[iJ+c
a +x a a

1 1 x+a
_[ ——dx=—1In +c
a” —x 2a |x—a
I 1 d l'sec‘1 2 19
—_—dx = —¢ “+c
xVx®-at a a

6
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The method of undetermined coefficients
Solution of homogeneous equation: ay"+by'+cy =0

Auxiliary equation: am® + bm+c¢ =0

Roots of am® +bm+c =0 General Solution, y,
1. real and different: m, and m, y, =Ae™ + Be™'
2. real and equal: m, =m, y, =Ae™ +Bxe™

3. complex numbers:

i - 1 =
m =o+pBi, m,=a-pi y, =e™(Acos fx + Bsin fix)

Particular integrals of inhomogeneous equation: ay"+by'+cy = f(x)

Roots of auxiliary

f(x) equation: m,,m, Y
m, #0 and m, #0 Bx"+B, x""+--+Bx+B,
Ax"+ A, x" e+ Axt A,
m =0orm,=0 (B"x” +B, x"" 4.+ B x+B, )x

m #a and m, # & Be™

Ke™ m=aoorm,=a Bxe™
L2 ax
m=«a and nm, = Bx“e
m, # Bi and

. B, cos fx + B, sin fx
K cos fx or K sin fx m, # fi

m, = i or m, = fi

(B, cos fx + B, sin fix) x
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Table of Laplace Transform L{f(1)}= F(s)
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10 E(s)
a
1 a —
s
1
2 e:‘!] S—a
. [
3 Sinat & et
S
4 cosat .
_ a
5 sinhat 2 _g?
6 coshat 2 jag
7 e” £(r) Fs-a)
b
8 e“ sin bt (—af +b°
(s—a)
9 e cosbt (s—a) +b°
b
10 ¢" sinh bt T
(s—a)
11 e™ cosh bt (s~a)2-—b2
" . 2as
tsinat ( 2 2)2
s“+a
5°—a’
13 tcosat ( 2, 2):
s +a
5 o 2as
[sihat (2 2)?
s —a
S2 + a2
15 tcoshat ( 5 2)2
5T —a
|
16 =123 Sf;l
n!
1 ? f”&'df (S — a)m_]
18 y(r) Y(s)
19 y'(t) s¥(s)- »(0)
20 y'(t) s*Y(s)-sy(0)— y'(0)
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