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SULIT ' DEM2013 ENGINEERING MATHEMATICS 2

SECTION A: 25 MARKS
BAHAGIAN A: 25 MARKAH

INSTRUCTION:

‘This section consists of ONE (1) structured question that MUST be answered.,

ARAHAN:
Bahagian ini mengandungi SATU (1) soalan berstruktur yang WAJIB dijawab.

QUESTION 1 .
SOALAN 1 .

()  Express each of the following in the simplest form:

Nyatakan setiap fiungsi yang berikut dalam bentuk paling ringkas:

4-3n

. a
L aZn X a31:+1
[2 marks]
{2 markah]
ii, 5"7 % 625" +125%
[4 marks]
14 markah]
ii.  3loga +1—°—§‘i ~2loga
[4 marks]
{4 markah]
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-

CLO1 |(b) Calculate the following eqﬁ%tions using the suitable method:

c3 Kirakan persamaan—persamaan berikut mengikut kaedah yang bersesuaian:

i. (25%)" = 25%125%
' {4 marks]
[4 markah]
ii. log,(5x+1)=4
[5 marks]
[5 markah]
iii. log,(x—2)+3log,8=10
[6 marks]
16 markah}
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SECTION B: 75 MARKS
BAHAGIAN B: 75 MARKAH

INSTRUCTION:
This section consists of FOUR {4) structured questions. Answer THREE (3) questions
only..

ARAHAN:
Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab TIGA (3) soalan

sahaja.

QUESTION 2
SOALAN 2

CLO2 [(2) Differentiate the following with respect to x.

C2 Bezakan yang berikut terhadap x.

. X
i. y= in-é—
[2 marks]
{2 markah]
it. yz?;xa—j; +11
x°
[3 marks]
[3 markah]
i, y=x(2x*~ 5)
[5 marks]

[5 markah}
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CLO2 |(®)  Use the suitable method to differentiate the following functions.

3 Bezakan fungsi — fungsi berikut menggunakan kaedah yang sesuai.

i y =sin(3x* +2) — """ + 8x
| [5 marks]
[5 markah]
ii. y=9x" +3)(x—4°
{5 marks]
[5 markah)
R i
6x* =10
[5 marks]
5 markah]
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QUESTION 3
SOALAN 3

(a)

(b)

ii.

Differentiate the following equations:

Bezakan persamaan-persamaan berikut:

i, x2+y2:e3'+lny

ii. sinxcosy =3

Calculate the value of % when t=2.

[5 marks]
{5 markah)

[5 marks]
{3 markah]

The parametric equation functions are given as y={t+1) and me—l.

z

Fungsi persamaan parametrik diberi sebagai y = (t + 1)2 dan x=t+ L .
. t

dy

Kirakan nilai bagi I apabila t =2 .

oz

oz

Given z = (x+ y){x— ). Find —+ ==,

ox oy

Diberiz = (x + y](x —~y). Dapatkan 9 +
ox dy

%

[6 marks]
[6 markan]

[4 marks]
[4 markah]
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iti.  The height, 2 of a triafgle decreasing at the rate of 0.3 cms™ from the actual
height of 100 cm. The length, / of its base increasing at a rate of 0.6 cms™
from it actual length of 85 cm. Calculate the rate of change of the area for the
triangle. {Given, A= lh)

Tinggi, h sebuah segitiga berkurangan pada kadar 0.3 cms™ daripada
ketinggian asal iaitu 100 cm. Panjang tapaknya, I pula bertambah pada kadar
0.6 cms™ daripada panjang asal iaitu 85 cm. Kirakan kadar perubahan bagi
luas segitiga tersebut. (Diberi, A= Y% Ih)

b sl Sl

Figure 3 / Gambarajah 3
[5 marks]
5 markah]
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&
QUESTION 4
SOALAN 4
CLO2 | (a) Determine the integrals for the following functions:
C2 Tentukan kamiran-kamiran untuk fungsi-fungsi berikut:
i) j’ x* +3x—9dx
[2 marks]
{2 markah]
. 45" ~2x* +15x° g
i ax
N
[4 marks)
{4 markah)
7 i
11 3 %/xﬁa et —= dx
) I ¥ 64x
[4 marks]
[4 marks]
CLO2 |(b) By using substitution method, determine:
C3 Dengan menggunakan kaedah gantian, tentukan:
i [ sim () dx
[7 marks]
[7 markah]
R
[8 marks]
[8 markah)
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QUESTION § ¢
SOALAN 5

CLO2 {(a) By using partial fraction, determine j wmzz (x~5) dx

(:2 ] X —':21:—'3
+ 2fx— 5)
Dengan menggunakan pecahan separa, tentukan J‘%g-h_z——-é— dx
x°—2x— _
[10 marks]
|10 markah)
CLO2 |(b)
C3

.. Figure 5 a) shows a region bounded by the curve y=4x—x?, and the line
2x+y=8. Determine the volume generated when the region R is rotated

through 360° dbout the x-axis.

Rajah  5(a) menunjukkan rantau yang dibatasi  oleh lengkung
v=4x-x* dan garz'sén 2x+y=8. Tentukan isipadu yang dijana apabila

rantay R diputar melalui 360° mengenai paksi x .

y=4x -

[ A

Figure 5(a)/ Rajah 5 (a)
[ 8 marks]
[8 markah]
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z

.. .. . 3 "
ii. By using integration by parts, calculate J 5 xe™ dx
i

. o Z g
Dengan mengunakan kamiran bahagian demi bahagian, kirakan f—ixe4x dx
\ .

[7 marks]

[7 markah]

SOALAN TAMAT
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FORMULA SHEET FOR DBM2013

1 fa™xa®t = ghtt 8 jlog,a=1

am™ :
2 — = gmn 9. |log,1=0

log. b

a, MR . MXN 10, —

@™ a logg b o8, a
4 1 a%=1 1% {log, MN = log, M + log, N a
5 |g " = 12 M

et = —,a#0 . iogaﬁ_- log, M — logy, N

6 | g = (Yay™ 13. | log, NP =P log, N
7. | {ab)* = g"p" i4, |N=ag* & log,N=x

d

d
— (x™) = nx™"1 [Power Rule]

1. f— == ] 2.
Tx (k) = 0,k is constant Tx
3| L (@) = ann-? | L(F tew) = O £ gD
dx : dx - -
d 3 dv du du dv
5. —-—(uv) u-a--+ vEm [Product Rule] 6. — (__) - dx Ui [Quotient Rule]
dy du dy d
. — i 8. e {@%Y = p*
L dx o [Chain Rule] e (e¥)=e
d d 1
9. ax+bY . gux+b 10. | — =
(e )=e X (ax +b) — (Inx) ~
13 d [t + b)] = >< +b 12 d (si =
N n{ax + b) =T (ax ) b sinx) = cosx
3. f-i-(cos x) = —sinx 14, —i‘(tanx) =sec?x
dx dx




&

d d
15. | —[si = —
e [sin{ax + b)] = cos(ax + b) X P (ax + b)
16 | & +b]—; i +b xd( + b)
| & [cos(ax + b)] = —sin{ax + b) 7 (ax
17 d{t + b)} = sec*(ax + b xd( +b)
1 an{ax + b)] = sec (ax + b) o ax
d du
18, | —Isin™uyl = in?-1 e
T [sin™u] = nsin® 1y X cosu X 7
d du
19, | o o] = n~1 i e
7 [cos™u] = necos™ ™ u X —sinu X T
d du
20, | . n - n—-1 2 it
Ir [tan™ u] = ntan™ ' u X sec*u x < ‘
d 1 du d ~1 du
2L | —(sin"tu) = B 39, | e T —
T (sin~1u) T 7 (cos™tu) T
d 1 du d 1 du
23, | e -1 = P — 24, ey 4 -1 = [
dx (tan™ u) 1+u2dx dx (cot™ u) 1+ u?dx
25 d (sec™ly) = ! du 26 d (cosec™lu) = -1
T dx lulWu? — 1dx T dx fulvuZz —1dx
dy dy dt
217. B i 1
il T [Parametric Equation)]
n+i {ax + b)n'H
1, Ty = ; - a2, f(ax + b)dx = +c;{n#~1}
fax nig te -l £ (ax +B)(n+ 1)
b
3, f k dx = kx + c, k is constant 4, f f(x)dx = F(b) — F(a)
1 af Lo dx= x In(ax +b) + ¢
5. - =1 6. =
fxdx nx+c ax + b -‘%(ax%—b)
7. fexdx=e."+c 8. feax+bdx= d X e e
-7 (ax + b)
9. fsinxdx= —cosx 4+ ¢ 10. fcosxdstinx—!-c
il fseczx dx = tanx +¢
. i
12. f sin(ax + b) dx = ——p————Xcos(ax +b) +¢
i (lax + b)
13, fcos(ax-kb)dxz T—-—»—-——x.sin(ax+b)+c

= (ax +b)




fsecz(ax +b) dx =

-
X tan(ax + b} +c

i4, d
a—};(ax-kb)
1 (7
— m efn—l.o
15. fmdu sin a+c

16,

f g -2
U= 0§ ~—
VaZ — a

7 f 1 i lt __1u+
ey = ~tan™l — 4 ¢
a? +y? a a
~1 1 U
18, | | ——du = —cot™ =+ ¢
.,l-az—l-u2 a a
19 f ! d ! "1u+
, e (Y = g L o
uvu?z — g2 a a
-1 1 Y
e (1) = OSEC T -+
uvu? —g? a a

cos® @ +sin?0 =1

2. [1+tan?6 =sec? @

3. | 14 cot?0= cosec?@ 4. |sin28 = 2sinBcoséh
cos 20 = 2 cos?@ - 1
2tan@
5. =12 s5in%0 6 tan 28 zmﬂfé
= co5%8 — sin®8 — tan
7 | ta 6_w_,sin(-} 8 tBmcosé'_ﬁ_ 1
' ne = s T T sine T Gne

00 = os0

fudv'muv-—fvdu




