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BAS501: ENGINEERING MATHEMATICS 4

TARIKH : 05 APRIL 2016
MASA : 8.30 AM - 10.30 AM (2 JAM)

Kertas ini mengandungi LAPAN BELAS (18) halaman bercetak.
_ Bahagian A : Sturuktur (2 soalan)
Bahagian B : Struktur (2 soalan)
Bahagian C : Struktur (2 soalan) (JKE, JKP, JKPK)
Bahagian D : Struktur (2 soalan) (JKM, JPP)
Bahagian E : Struktur (1 soalan)
Dokumen sokongan yang disertakan : Formula

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIARAHKAN

(CLO yang tertera hanya sebagai rujukan)

T e IS I ==Y

NS T e === Ere—






EERING MATHEMATICS 4

SULIT BASHEN

SECTION A (JKE, JKP, JKPK, JPP and JIKM): 25 MARKS
BAHAGIAN A (JKE, JKP, JKPK, JPP dan JEM): 25 MARKAH

INSTRUCTION:
This section consists of TWO (2) structured questions. Answer ONE (1) question only.

ARAHAN :
Bahagian ini mengandungi DUA (2) soalan struktur. Jawab SATU (1) soalan sahaja.

|QUESTION1

SOALAN 1

a) Expand the following algebraic expressions by using the method as stated in the bracket :

CLO1
c2 Kembangkan ungkapan algebra yang berikut dengan menggunakan kaedah yang
dinyatakan di dalam kurungan .
i. (y2 ﬁ3x)5 [ Binomial Theorem]
[4 marks]
[4 markah]
% 4
it. (4~g] [Pascal’s Triangle]
[4 marks]
(4 markah)
5 14
CI(E(le b) Find the coefficient of x in the expansion of (x:‘ +—6—} :
X
) 5 14
Dapatkan pekali bagi x> dari pengembangan ungkapan (f +—?) :
%
[6 marks]
[6 markah)
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CLOT
C2

CLO1
3

SULTT BAS501: ENGINEERING MATHEMATICS 4

¢) Expand +/9+2x until the third term.

Kembangkan 9+ 2x sehingga sebutan ketiga.
[5 marks]

[5 markah]

1 1
d) Expand 7 until the fourth term and estimate by using the expansion.
PR () 1.03*

Write the correct answer into FOUR (4) decimal places.

1
_ Kembangkan " @ sehingga sebutan ke-empat dan anggarkan nilai bagi
1

1—0—37 dengan menggunakan pengembangan tersebut. Tuliskan Jawapan tepat kepada

EMPAT (4) tempat perpuluhan.

[6 marks]
(6 markah)
QUESTION 2
SOALAN 2
CLO1 a) Expand the following functions until the first FOUR (4) terms.
C3 Kembangkan fungsi berikut sehingga EMPAT (4) sebutan pertama.
i e Fe ™ [6 marks]
[6 markah)
RY
ii. In (1- 4) [8 marks]
(1 + 3x)
[8 markah)
CLO1 b) Find the Maclaurin Series of En(3 +5x) until the first FOUR (4) terms.
C3

Dapatkan Siri Maclaurin bagi ln(3 +5x) sehingga EMPAT (4) sebutan pertama.
[11 marks]
[11 markah]

SULIT
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RAENL: ENGINEERING MATHEMATICS 4
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SULIT

SECTION B (JKE, JKP, JKPK, JPP and JKM): 25 MARKS
BAHAGIAN B (JKE, JKP, JKPK, JPP dan JEKM): 25 MARKAH

INSTRUCTION:
This section consists of TWO (2) structured questions. Answer ONE (1) question only.

ARAHAN:
Bahagian ini mengandungi DUA (2) soalan berstruktur. Jawab SATU (1) soalan sahaja.

QuesTtioNs

SOALAN 3

The position vectors of point A, B and C are 04 = 3i + 2j — 4k, OB = 2i —j+ 3k and

0C = —i+ 3j — 2k . Determine; ‘
Vektor kedudukan titik A, B dan C adalah 04 = 3i + 2j — 4k, OB = 2i—j+ 3k dan

0C = —i + 3j — 2k . Tentukan,

CLO2 |y AB
c1
[2 marks]
[2 markah]
cLo2 |by  AB x BC.
763 [8 marks]
[8 markah]
CLO2 |¢) AB - BC
N [3 marks]
[3 markah)]
CLO2 |qd) IE_EI
N [4 marks]
[4 markah)]
CLO2 e) Angle betweenﬁ sl BC
€3
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(8 markak)
QUESTION 4
SOALAN 4
Express each of the following in partial fractions:
CLO2
3 Ungkapkan pecahan separa di bawah:
3x-4
a —_—
@ x(x+1)
[5 marks]
[5 markah]
2x—4
®)
(1-2x)1+x)
[5 marks]
[5 markah]
1
C -
© (x~3}(x +1)
_[8 marks].

SULTT

Sudut di antara E dan Eﬁ

BADUL ENGINEERING MATHENIATICS £

[8 marks]

7x* —18x -7
(x —4)2x? —6x+3)

(d)

[8 markah]

[7 marks]
[7 markah)

SULIT



CLO3
3

CLO3
c3

SULIT BAS0IL: ENGINEERING MATHENMATICS®

SECTION C (JKE, JKP, JKPK) : 25 MARKS
BAHAGIAN C (JKE, JKP, JKPK) : 25 MARKAH

INSTRUCTION:
This section consists of TWO (2) structured questions. Answer ONE (1) question only.

ARAHAN:
Bahagian ini mengandungi DUA (2) soalan berstruktur. Jawab SATU (1) soalan sahaja.

QUESTION 5

SOALANS- = SRR B Y S — e ———— e

a) Verify the Laplace Transform of f (t) =e” is —% by using the Definition method of
S R—

o0

F(s)=[e™ f(t)dr.

0

Buktikan bahawa Jelmaan Laplace bagi f\t)= e’ adalah e dengan menggunakan
&—=3 =

kaedah Takrifan F(s)=[e™ f(t)dt .
0

[6 marks]
[6 markah]

b) Determine the Laplace Transform for the following functions by using the Laplace

Transform Table.
Tentukan Jelmaan Laplace bagi fungsi-fungsi yang berikut dengan menggunakan Jadual

Jelmaan Laplace.

1: f{t)=10+¢* +3¢”
[3 marks]
[3 markah]

ii. fO)=2t+9 + %€
[6 marks]
[6 markah}
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SULIT BA501: ENGINEERING MATHEMATICS 4

iii. f(t)= sin[gt}k tcos(d¢)+2cos(r)

[6 marks]
[6 markah]

o !
¢) Show the Laplace Transform of e 2’cosh(g) by using the First Shifting Theorem.

CLO3
3
Tunjukkan Jelmaan Laplace bagi e_‘?'cosh(-i-J dengan menggunakan Teorem Anjakan
Pertama.
N = - S - [4 marks]
[4 markah]
QUESTION 6
SOALAN 6
CLO3 a) Find the Inverse Laplace Transform for each of the following functions.
(2 Cari Jelmaan Laplace Songsang bagi setiap fungsi yang berikut.
. 3
15
s—4
[2 marks]
[2 markah]
& 5 4
ii. e
s=5 5°-16
[3 marks]
[3 markah]
b) Find the Inverse Laplace Transform for the following expressions by using Partial
CLO3 Fraction method.
C3

Dapatkan Jelmaan Laplace Songsang bagi ungkapan berikut menggunakan kaedah

Pecahan Separa.

7 SULIT
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ii.

§

(s+2)(s—4)

25 =3

s(s* +1)

BASUT ENGINEERING VMIATHEMATIES

[9 marks]
[9 markah)]

[11 marks]

[11 markal]

SULIT
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SECTION D (JPP, JKM) : 25 MARKS
BAHAGIAN D (JPP, JKM) : 25 MARKAH

INSTRUCTION:

ARAHAN:

QuEspeNy————

SOALAN 7

a) Find the equation of the circle if :

CLO4
C2 Cari persamaan bulatan jika :
i AB is the diameter with the coordinates A(—3,1) and B(4,-2).
AB adalah garis pusat dengan koordinat A(~3,1) dan B(4,-2).
ii. Centre (~2,3) , touching the y-axis.
Pusat (- 2,3 ), menyentuh paksi .
CLO4 b) Calculate a length of tangent from the point (3 =2 ) to the circle:
C3

Kira panjang garis tangen dari titik (3 ,—2 ) kepada bulatan.
2x* +2y* +8x~14y-26=0

BAS501: ENGINEERING MATHEMATICS 4

This section consists of TWO (2) structured questions. Answer ONE (1) question only.

Bahagian ini mengandungi DUA (2) soalan berstruktur. Jawab SATU (1) soalan sahaja.

[3 marks]
[3 markah]

[4 marks]
[4 markah|

[5 matks]
[5 markah]

SULIT



 ENGINEERING MATHEMATICS 4

SULIT

¢) Determine the focus, vertex and directrix then sketch the following curves of parabola:

CLOA4
C3 Tentukan fokus, verteks dan direktriks kemudian lakarkan lengkungan parabola yang
berikut :
I (x+3 ) =8y
[6 marks]
[6 markah]
ii. 3y +12x-3=0
[7 marks]
- S D - ———————{Fmarkahi
SULIT




CLOA4
c3

CLO4
C3

CLO4
€3

QUESTION 8
SOALAN 8

BASUTT ENGINEERING MATHEMATICS 4

a) Find the equation of the ellipse where the major vertices at (4,2) and (4,—4) and the foci

b)

at (4,1) and (4,-3)

Dapatkan persamaan bagi persamaan elips yang mempunyai titik-titik vertex major

(4,2) dan (4,-4) dan titik-titik fokus (4,1) dan (4,-3)

[6 marks]
[6 markah]

Find the coordinates of foci, vertices major, eccentricity and equations of directrices

for ellipse equation 16x* +9y* =25

Dapatkan titik-titik koordinat bagi fokus, vertex major, esentrik dan persamaan-

persamaan direktriks bagi persamaan elips 16x* +9y* =25

[10 marks]
[10 markah]

Find the coordinates of foci, vertices and equation of asymptotes for hyperbola

equation x° =36+ 4y?

Dapatkan titik-titik koordinat fokus, vertex dan persamaan asimptot bagi persamaan

hiperbola x* =36+ 4)*

11

[9 marks]
[9 markah]

SULIT
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SULIT BAS501: ENGINEERING MATHEMATICS 4

SECTION E : 25 MARKS
BAHAGIAN E : 25 MARKAH

INSTRUCTION:
Answer ONE (1) question from section A, B or C (for JKE, JKP and JKPK) and section A,

B or D (for JKM, JPP).

ARAHAN:
Jawab SATU(1) soalan dari bahagian A, B atau C (untuk JKE, JKP dan JKPK) dan

| bahagian-A; B atau D -(untuk JKM;JPP). s

SOALAN TAMAT

12 SULIT




FORMULA BAS501

Binomial Expansion

-

(TAYLOR)

. (a+x) = a"+"Ca™ ' 2" Ca P +C.a""x ......
’ ( n = positive integer )
e 2 _ __2 3
) (l+x)" T n(n—1)x N n(h—1)(n—-2)x
: 3l ( n = negative integer or fraction )
3. | The(r+1)term, Ty ="Cpa" " x"
Power Series
x?. 3 4 n
L | e =l4x+—+—F—+..+—
20310 4 nl
2 3 4 n
2 1n(1+x)=x—%+%—%+....+(—1)"-‘i
m m-n 1(m—-nY 1(m-nY
3. | Inj—[=2 +— += e
(I’ZJ [m+n 3(m+n} 5[1ﬂ+f’2) }
. * 2 m 3 )"
7= FO)+ fOx+ L Q¥ S Ox SO
% 2! 3 nl
(MACLAURIN)
- " %)’ [ —x,)’ " E—%
o | 700= 1G4 £ e+ LR JLdomm) | LRI
: ! ! nl

13
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Vector & Scalar

~ U

i
4. | AxB=|a, b
a, b

ABx BC

Laplace Transform

1. | Unit Vector, # =171
g

SR S

Area of paralellogram ABC

I R

AeB
cost =——

4[]
Scalar triple
product=
Volume of

parallelepiped
=ae (b X c)

B I —

——

1

N
AeB=aa,+bb,+cc,

e e e ]

Vector triple product

ax(bxc):b(aec)—c(aeb)

No..| . FAG : £(8) .
o e iR s
e ™ sin ot aj 2
(s+a) +o
.
. s+a
e “ coswi
(s+a) +o’
[ —
. @
sinha¥ ——
s =
I —
s
coshat %
st -w
'_ |
¥ e at .: C!)
Al 7 e sinh ot 7 2
pon T (s—a)y —o
¢ sinh ot °
L : (s+a) —o
‘.':. ; it s+a
: : e cosh wt 3
LA s+a) -

14




() 1y %”_[F(s)] 20. | £+ £0) Fos)+Fy(s)

9 sinax . fa)Z 21, [ 4/ @du d ES)

10; cos ot = j : 22. | ft—a)u(t—a) e “F(s)

s A @

i . B ki First derivative . 0)

e R (52 + w2)2 ' 23 %,y'(t) T)-A

o — | -Secondderivative | . ., I
g tcosax ~£2——a)—2-2- 24. d’y s*¥(s)-9(0)-y(0)

- (s +0?) v et

Non Linear Equation (Circle)

L

(x-a) +(y=b)' =+’

X +y P +2gx+2fH+c=0

center =(—g,~f)

Equation of a tangent and normal line, y—y, = m(x — %)

_ (x+g)

Mtangent =~ (y+1)

ax+by-+c

Radius, r= —=——
J(@)? +(b)

15



PARABOLA
' When the vertex I:es at (0,0) the standard equations for parabolas are:
AXIS Of : : X - CIX[S y axis
Symmelry. 2 B
Description . - opens right opens up
(0,0) (0,0)
Eoeus v (a,0) (0,a)
V_l:):iiéc:'ifi-i_'(;f-'{f"".‘ XxX= —da e
yz’z 7 —xi=day

PARABOLA

When the vertex |IES at (h k) the standard equatlons for parabolas are:

; symmeiry i _- 5

X GXIS

y-axis

: Descrlphon

 opens right / left

opens up / down

“Equation

(h, k) (h, k)
(h+ a,k) (hk+a)
¥=h—a y=k—a
(y —k)? = 4a(x — k) (x — h)? = 4a(y — k)

ELLIPSE

The proper‘ues of the eihpse with center (O 0) as foilows

f:': Pc:rc:!lel fo X - fals < i

" Parallel to y — axis

 Directrices.

a
=
c

16

(¢, 0) (—¢c,0) ©0,0) 0, )
Ve”‘ (a,0) (=uw0) (0,a) (0,—a)
xZ 2 x2 Z
oh =1 =1
Equation - b b
Qia>b>oam p2 = q?—¢%| a>b>0 and b?= a’—

___,_l_a
y—“"c




EEEPSE

Th.e properties of the ellipse with center (h, k) as follows :

“Major axis'

Parallel ’ro X - axis

Parallel to y

- axis

“Foci

. (h+ )

(h— ¢ k)

(h,k +c)

(h,k—c)

“Vertices -

(h+a,k)

(h— ak)

(h, k + a)

(h,k—a)

;;;E&Qaf'ibn %)

(x — h)* N (y —k)*

i

(y = k)? _

(x — h)?
bz

a>b and

“Directrices |

o The propert:es of the hyperbola with center (0, 0) as follows :

HYPERBOLA -

“Transverse /| v o 7
Taxis. e By

X - axis

y - axis

Fed L

‘@py <m¢m

(0,¢) (0,—)

“Vettices -

(_ a, 0)

(a,0)

(0, _a)

0, a)

_Equation -

y X

A

a? b2

b2 = c?2 — g2

-:':@\;yhi'élqt'éQ :

a a
= e
b

|
=

a a

biiﬁec_ﬂ'}:;g X

y:e

S St HYPERBOLA '
o The propemes of the hyperbola with center (h, k) as follows :

;;—Transverse e
- axis. e

x GXIS

Y - axis

'.Fom G

TR

(h— ¢, k)

Gkt o) (k=0

Vertices, -

(h+a k) (h— ak)

(h, k + a) (h,k—a)

Equation

(x — h)*
a2

A

b2

(x = h)*
bZ

(y — k)?
a? B

=1

h2 = c? — g2

— B2 P

bz

17



Asymptotes

y__.

=20~ h
c—bx—)

= P
Y= e

Differentiation

L (k) =0, k = constant
dx

)

< )=+ 4
e

2 (cos u)==sinu ;!

d ;. du
——(Sm u) =cos U —
dx dx

£ (tan u) —sec?uy &
dx dx

du

) ;
—(cotu)=—cosec” u —
dx

du

—d—(sec u)= sec utanu —
dx

d du
ﬁ(cosec u)z—cosec ucot u—
%

dx

18
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