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ANSWER ALL QUESTIONS IN THE ANSWER BOOKLET

Jawab SEMUA soalan di dalam buku jawapan
QUESTION 1
a) Differentiate, -j-ii for the functibn below:
Bezakan fungsi-fungsi berikut terhadap % ;
(i) y=5x4~§-x+«f;
(i) y=2kos{7x? +x)
[4 Marks]
b)  Find the equation of the tangent line to the curve x=: and y:-} at the
point'where t=-1. _
Dapatkan persamaan garis tangen untuk lengkung x=t dan y=% pada titik
dimana t=-1.
[6 Marks]
QUESTION 2
(a) Integrate the following functions:
Kamirkan fungsi-fungsi berikut:
(i) _[(12::’ ~3x)dx
2
(i) I(Zx)(xz 1)@ by substitutions methed.
{
dengan kaedah gantian.
[5 Marks]
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(b) Find the area of the region bounded by the cuve y=x* -9 and the line y=3-x

as shown in figure 1.
Dapatkan luas rantau yang dibatasi oleh lengkungan y=x'-9 dan garis

y=3-xberikut seperti rajah 1.

Figure 1/Rajah 1

[5 Marks]

QUESTION 3
(a) Use the method of separation of variables to solve the equation:
Guna kaedah pemisahan pembolehubah untuk menyelesaikan persamaan:

dy :
— =ysin2x
g T

[5 Marks]

(b) Determine the integrating factor and hence solve the differential equation.
Tentukan faktor pengamir dan selesaikan persamaan terbitan.

L
dx X

X

[6 Marks]
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QUESTION 4
a) Use the method of undetermined coefficients to solve the nonhomogeneous

differential equation:

Gunakan kaedah pekali tak ditentukan untuk menyelesaikan persamaan tak

homogen:
Y4y —-6y=2x
[6 Marks]
b) Find the Laplace Transforms of
Dapatkan Jelmaan Laplace bagi
(i) f(t)=ez" (sinh 2r) (ii) f‘(t)ze'"z'r +12cos 5t
[4 Marks]
QUESTION 5
a) If z=x%+y%, where x=u+v and y=u-v, Use the chain rule to find %and % ;
{
Jikaz=x?+y?, dengan x=u+v dan y=u-v, gunakan aturan rantaian untuk
mendapatkan 2 Gan2Z..
ou ov
[5 Marks]
b) Find the maximum, minimum and saddle points of the function:
Dapatkan titik maksimum, titik minimum dan fitik pelana bagi fungsi:
Fle,y)=x%—6x+2y* +4y-2
[6 Marks]
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QUESTION 6
a) Sketch the region of integration and and reverse the order of integration:
Lakarkan rantau kamiran dan tukarkan tertib kamiran:

3 4-x

J I f (x, y)dydx

D1

[4 Marks]

b)  Use polar coordinates to evaluate the integral [jclyciA, where R is the region in
R

the first quadrant enclosed by the circle x*+y? =36

Gunakan kamiran kutub untuk menilaikan J]'eiyda, dengan R ialah rantau
R

tertutup dalam sukuan pertama bulatan x> +y* =36
[6 Marks]

END OF QUESTION PAPER
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LIST OF FORMULA
SENARAI RUMUS

Basic Identities

Trigonometric Identities
cos? x+sin‘x=1

sin2x =2sinxcosx
cos2x = cos’ x —sin’ x
cos2x =2cos’ x—1

cos2x =1-2sin” x

Derivatives Formulas

Hyperbolic Identities
eI e e-x

sinhx =

¢ +e*

coshx =

cosh? x —sinh? x=1

sinh 2x = 2sinh xcosh x
cosh 2x =cosh? x-+sinh? x
cosh2x =2cosh? x -1
cosh2x =1+2sinh” x

First Principle: /'(x)= lim I_(x_-k_r’;‘x_):f_(:{C_)

d .

—sinx = CcosX
dax

d 5
—COoSX =—8InX
dx

d 2
—tan x =Ssec” X
dx

SULIT

de—=0 a::

d
—secx=secx tanx
dx
d
—gosecy=-—cosecx cotx
dx

d 2
—cotx =—¢0sec X
dx

1
—Inx=—
dx

%(cos*'x)z = , where|d <1
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Integrals Formulas

n+]

i _x )
_[x dx_n+1+c L n#-1 ]-udv=uv—_[vdu
jexdx=ex+c Ix'ldxzj.—l-dr=1ﬂlxl+c

X
Isinxdx:—cosx+c

‘[——1-dx = sin"](fj +c
jcosxdx:sinx+c Ja? =t a

Iseczxdx=tanx+c I ! dx=ltan"[£]+c

a’ +x? a a

Jsecx tanx dx =secx+c
x+a

+c

j 21 dx=lln

a’—x* 2a¢ |x—a

Icosecx cotx dx=—cosecx+c

J = dxwlsec'1£1+c
i o T SO
Icosec xdx=—cotx+c xlx? -at a a

J'tanx dx = Infsec x| +c¢
J-cotxdx:ln|siﬁ)4+c

J-cosec x dx = lnlcosec x—cotx]+c
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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: .
; ’ = g% | C
nﬂl:a-{-ﬁ!l mzza_ﬁl yr.‘ e (ACOSﬁX-i-BSﬁﬁ\.)

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

Roots of auxiliary

J (x) equation: w1, Vs

m, #0 and m, #0 8% +B, x"" 4+ Bx+B,

Ax" 4+ A, x" 4ok Ax+ 4
my=0orm,=0 (an” + B g2 +---+le+BD)x

m, #@ and m, # & Be™

Ke® m =0 or My =0 Bxe™
m=qadm=a |Bxe”
m, # pi and .
X 'B_ B, cos fix+ B, sin fix
K cos fx or Ksin Bx my # P

B e (B1 cos fx+ B, sinﬁx)x J
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Table of Laplace Transform  L{f(t)}= F(s)

70 Fls)
1 a -
s
2 e” -
$—a
' a
3 sinat =
s
4 cosat S
a
5 '
sinhat 2
6 ' coshat & f T
7 10 Fls—a)
b
8 e” sin bt (s—a) +5°
s—a)
9 e“ cosbt (s—a) +b°
b
10 e sinh bt -af -0*
11 e“ cosh bt o)
(s - a)2 - b
” _ 2as
tsinat (32 +a
13 teosat o
cosda
(s‘ +a’
' 2as
14 tsinhat (sz _ 2 )z
2 2
15 tcoshat (:2 j:g
16 =123 }:11
s
1? nal _'_??-I_'
t'e (S i a}-n-t
18 0 rls)
19 »'() s¥(s)-(0)
| 20 y"(t) 52 (s)—sy(0) - y'(0)
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