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SULIT BA501; ENGINEERING MATHEMATICS 4.

SECTION A : 25 MARKS
BAHAGIAN A : 25 MARKAH

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

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

QUESTION 1
SOALAN 1
eLo B he f ool ion by usi s )
3 (a) Expand the oHowmg algebraic expression by using the method stated in the bracket :

Kembangkan ungkapan algebra yang berikut dengan menggunakan kaedah yang

dinyatakan di dalam kurungan :

i) (y3 5 236)s [ Binomial Theorem]

[4 marks]
(4 markah]
4
X
ii) [2 - ZJ [Pascal Triangle]
[4 marks]
(4 markah]
1 12
CLOI | (b) Find the coefficient of x° in the expansion of [x * 5—}
C3 ¥
[ \12
Dapatkan pekali bagi x° dari pengembangan ungkapan (x 5 E} :
[6 marks]
(6 markah)

2 SULIT




’

SULIT BAS01: ENGINEERING MATHEMATICS 4

CLOl
C3

CLO1
C3

(c) Expand the following expression up to third term :

Kembangkan ungkapan berikut sehingga sebutan ketiga
1
JO-7x
[5 marks]
[5 markah]
4 1 1
d) Expand =73 up to fourth term and estimate by using the expansion.
(d) Exp (+y) p (1.04) y using p
Write the correct answer to 4 decimal places.
1 -
Kembangkan m sehingga sebutan ke-empat dan anggarkan nilai bagi
1
m dengan menggunakan pengembangan tersebut. Tuliskan jawapan tepat kepada
4 tempat perpuluhan.
[6 marks]
[6 markah]
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BAS501: ENGINEERING MATHEMATICS 4

QUESTION 2
SOALAN 2

(@) Write the first four term from the following €Xpansion :

Tuliskan empat sebutan periamg dari pengembangan berifuy-

[3 marks]
[3 markah)
i) In(1 — 3x)
) . [3 marks]
[3 markah]
(b) Find the coefficient of x* i the expansion of
CLO1
Dapatkan peiqji bagi x? dari pengembangan ungkapan
i) (5+x%)e3x
[6 marks]
[6 markah]
i) B=2x% 1+ 4x)
[6 marks)
[6 markah]
CLO1
C3 |(c) Find the Taylor Serics fo the following unti] the first four terms
Dapatkan pengembangan Sir T, aylor dari yang berikut sehinggq empat sebutan
pertamq
J(x) = In(l + 5x) BN
[7 marks]
[7 markah)
4

suLiT



SULIT BA501: ENGINEERING MAT HEMATIES+

SECTION B : 25 MARKS
BAHAGIAN B : 25 MARKAH

INSTRUCTION:
This section consists of T WO (2) essay questions. Answer ONE (1) question only.

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

QUESTION 3.
SOALAN 3

Given that OP = 2i—4j+ 5k, 00 =6i+2j=3k, find:

DiberiOPSZifﬁlj-}vSk,OQ = 6i+2j— 3k, dapatkan ;

CLO2 | @) PQ
[4 marks]
[4 markah]
C1£2 (b) 30Pe 00
[4 marks]
[4-markah]
CLO2| () OPx0Q
C3
[6 marks]
[6 markah]
CLO2 N =
c3 | (d) 20P-30Q
[4 marks)
[4 markah]
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SULIT BASOL-ENGINEERING-MATHEMATICS 4

CLO2
c3

(e) Angle between vectors (5}’ and JQ.

Sudut antara vector (5}’ dan OAQ.

[7 marks]
[7 markah]
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QUESTION 4

SOALAN 4
CLO2

c3
Convert the following fractions into partial fractions:

Tukarkan pecahan berikut kepada pecahan separa.

5x-10

@) xX%-x-6

[6 marks]
[6 markah] '
x2

(b) x(x—3)2
[8 marks]
[8 markah)

x3-x+1

©) x(x—1)
[11 marks]
[11 markah)
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J SULIT BASUT  ENGINEERING MATHEMATICS 4

SECTION C : 25 MARKS
BAHAGIAN C: 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.

QUESTION 5
SOALAN 5

CLO3 | (a) Find the Laplace Transform by using definition as follows I e F(t)dt .

C3

1

Dapatkan jelmaan laplace dengan menggunakan takrifan berikut

i) f()=5
[4 marks]
[4 markah]
i) ()=
[5 marks]
[5 markah]
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T BN ENGINEERING MATHEMARICS 4
SULIT

(b) Find the Laplace Transform for the following functions using the Laplace Transform
table.
Dapatkan jelmaan Laplace dengan menggunakan Jjadual Jelmaan Laplace bagi fungsi-

fungsi di bawah.

CLO3| i) f@O)=t>+3" -4

C2
[3 marks]
[3 markah]
czég)s iy Fly=t'e"+17
[3 marks]
[3 markah) )
CLO1 iii) f(t)y=e™ sin5¢ +¢sindt+5
© [5 marks]
[5 markah]
CLOl iv) f(t)=e" sinZ - e 4™
C3 3
[5 marks]
[5 markah]
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SULIT

BAS01: ENGINEERING MATHEMATICS 4

CLO3
C3

QUESTION 6
SOALAN 6

(a) Determine the Inverse Laplace Transform of :

Tentukan Jelmaan Laplace Songsang bagi :

. 2s+4
) F(s)=—

K3
. 30 3 2
n) F(s)= +——
) #18) s2425 s s—1
. 2s 6
i) £F(s)= -
1 B §~-25 %44

[3 marks]
[3 markah]

[4 marks]
[4 markah)

[4 marks]
[4 markah]

(b) Find the Inverse Laplace Transform for the following expressions using Partial Fraction

Method

Dapatkan Jelmaan Laplace Songsang bagi penyataan yang berikut menggunakan kaedah

Pecahan Separa:

-

RS R

i) F(s)= T

[8 marks]
[8 markah]

[6 marks]
[6 markah]

SULIT



SULIT BAS0L: ENGINEERING-MATHEMATICS-4

L3 ae o~ oy o

CLO4
C3

SECTION D : 25 MARKS
BAHAGIAN D: 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.

QUESTION 7
SOALAN 7

(a) Determine the centre and the radius of the circles with equations:

Tentukan pusat dan jejari bagi bulatan yang mempunyai persamaan :

) (x-y) +)" =81
[3 marks]
[3 markah)

i) x*+y* —8x-2y=2
[5 marks]
[5 markah)

(b) Determine the tangent and normal line equation to a circle with equation at the point
(-3,5) on the circle.
Tentukan persamaan garis tangen dan garis normal kepada bulatan yang dimiliki oleh

persamaan  di titik (~-3,5) pada bulatan tersebut.
[8 marks]
[8 markah]
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suLrr _  BASOL ENGINEERING-MATHEMATIES 4

(c) Plot the parabola (y - 4)2 s S(x - 3). Show clearly the vertex, the focus and the directrix

of the parabola in the graph.

Lakarkan parabola (y - 4)* = 8(x - 3) . Tunjukkan dengan jelas verteks, titik Jfokus dan

direkiriks bagi parabola tersebut dalam graf tersebut

[9 marks]
[9 markah]
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SULIT BASOL: ENGINEERING MATHEMATICS 4

CLO4
3

QUESTION 8
SOALAN 8

(a) Given an ellipse equation 9x* +3y* =81. Calculate the focus point, major axis length,
vertices and eccentricity of the ellipse. Then, sketch the ellipse.
Diberi persamaan elips 9x° +3y* =81, Kirakan titik fokus, panjang paksi major, verteks
dan esentriks elips tersebut. Kemudian, lakarkan elips tersebut.

[15 marks]
[15 markah]

(b) Determine the centre, focus point, vertices, asymptotes and directrix for hyperbole:

Tentukan titik pusat, titik focus, vertex, asimptot dan direktriks untuk hiperbola :

2 2

P4

36 25
[10 marks]

[10 markah]
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SULIT BASHENGINEERING MATHEMATICS 4

SECTION E
BAHAGIANE :

INSTRUCTION:

Answer ONE (1) question from section A, B or C ( for JKE, JKP and JKPK ) and section
A,BorD (for JKM).

ARAHAN:

Jawab SATU (1) soalan dari bahagian A, B atau C ( untuk JKE, JKP dan JKPK ) dan
bahagian A, B atau D (untuk JKM).

SOALAN TAMAT

14 SULIT
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BA501 - ENGINEERING MATHEMATICS 4

Binomial Expansion

L | (@+x) =a" +10; a"*lx+”C‘2a"'2x2+”Cra"’rx' ....... +x" (n = positive integer )

2, (1+x)"=1+m+—wn(”_l)x2+n(n—1)(n_2)x3+
2! 3
3. | The (r +1) term ="C, a"" x'

( n = negative integer or fraction )

Power Series

. xZ x3 x4 xn
Lle'=l+x+—4"—4 4 42
20 314 n!
2 3 4 )
X x x e,
2o | InQ+x)=x——t 2y (- X

) 2 3 4 n
3 1 ¥ 1 PR
3. ln(m):izi:m n+—(m n) +w(m HJ +}
n m+n 3\m+n 5\m+n

4. | f(x)= f(0)+fl(0)x+ f(;).x2 | _}('"I(O)x3 - S (0)x"

3! n! (MACLAURIN)
& 2 3 n n
. — X, Xo WX — X X N X —X
5. S0 =1G) ()= xp) + LI Go)em)’ ) )
2! 3! nl (TAYLOR)
Vector & Scalar
. . U Z ° E "
1. | Unit Vector, u:H 2. COSQ:W 3. | A .B:a]a2 +b]b2 +¢c,
A Scalar triple product= B I I
e e — = Vector triple product
4, | AxB = a, bl & 5. | Volume of parallelepiped 6. | ax (b XC) - b(a " c)_c(a & b)
a b, c EaO(bxc)
5 Avea of paralellogram ABC
" | [4BxBC

15




Laplace Transform

No. f(0) F(s) No. Q) £(s)
a 0]
1 a . 13. e ™ sin wt m
a s+a
2 at ? 14. e " coswt m
n! .
3. £t - 15. sinh ¢ > = 5
s 3¢ =@
1
4. e 16. cosh wt 7 o 3
s—a 5 —@
1 ) (0]
5 e ™ s ; 17. e sinh ot m
—at ] —-at _: @
6. te m 18. e sinh &t m
ol n! - §a
7. | 1" €" p=123 —(;—_;)m 19. e “ cosh wt m
1" ul d”
. | ) LR 20. | AO+LHO F(s)+ By (s)
0 sino L 20 | [ fGodu )
s o s
10. cos ot = :Iaf 22, ft=a)u(t—a) e “F(s)
Y05 First derivative
11. fsin wt T w 23, dy sY(s)— yl0
(s2 +at) %,y (t) (5)-50)
t
§? — ot Second derivative
12. tcoswt — 24. d’y s2¥(s)-sp(0)- ' (0
e (SQJra)z)z },y t) () Y() }’()
I | S _ drs — S
Non Linear Equation (Circle)
L | {x—af +(p—8)" =¢*
2. | X+ y +2gx+2f+c=0 r=+g*+f -c center = (-~ g,~f)
3. | Equation of a tangent and normal line , y -y, = m(x —xl) M an gent = —((—x-t%
Y&

16
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PARABOLA
When the vertex lies at (0, 0) the standard equations for parabolas are:
Axis of . .
symmetry X - axis YV - axis
Description opens right opens up
Vertex (0, 0) (0; 0)
Focus (a,0) (0,a)
Directrix X= —q y= —qa
‘iqualion yz = 4ax x2 = 4ay J
) PARABOLA
When the vertex lies at (h, k) the standard equations for parabolas are:
Axis of > i
e X -axis y-axis
Bscripﬁon opens right / left opens up / down
Vertex (h, k) (h: k)
bcus (h+a,k) (hk + a)
Directrix Xo=H— a y = k—a
Equation v =k)? =4a(x - h) (x —h)? = 4a(y - k) j
ELLIPSE
_ The properties of the ellipse with center (0, 0) as follows :
Maior axis ~ Pardllelto x - axis ——Parallel oy —axis
Foci (C, 0) (—' c, 0) (0; C) ' (01 "“C)
Vertices (a, 0) i ('— a, 0) (0, a) ‘ (0: _'a)
x2 y2 B x2 y2 N
Equation EZ— ok '1'3—2 =1 EE o Eli 1
a>b>0 and b?= g2 -2 a>b>0 and bh?2= g2 — (2
a? a?
Directrices X =t V= i —
L —cC C

17



ELLIPSE

The properties of the ellipse with center (h, k) as follows :

Maijor axis Parallel to x - axis Parallel to y - axis
Foci (h+ ¢ k) (h— ¢ k) (h,k + c) (h,k —c)
Vertices (h+a,k) (h— ak) (h,k + a) | (h,k —a)
x—h)? (y—k)? x—h)?  (y—k)?
| RN x=h? =R _
Equation a bZ b2 az
a>b and b%= a®-c? a>b and b%= a?-c?
— - 2
Directrices X = h i — y = k -_|: o
C c
HYPERBOLA
The properties of the hyperbola with center (0, 0) as follows :
::Z:sverse X - axis Y - axis
Foci (6, 0) (—c, 0) (0, C) (=
Vertices (a,0) (—a0) (0,a) (0,~a)
xZ y2 yZ x2
Equation auzu_-b—i: L (_I'E—B_iz
p2 = ¢? — a2 p? = ¢? — g2
A tot b _ 2 =
e " a a a a
irectrix = - = —— = — —_
e ® e Y e Y e
HYPERBOLA
— Theproperties of the hyperbola with center (h, k) as follows :
::;:sverse X - axis Yy - axis
Foci (h+ ¢ k) (h— ¢ k) (h,k +c) (h,k —c)
Vertices (h+ak) (h— a,k) (h,k +a) (h,k —a)
(x — h)? (y—k)zﬂ1 r—k) (:’c—h)z_1
Equation a? b2 a a? b2 B
B2 = o2 — g2 p2 = ¢? — g2

18



Differentiation

—({ k)-—* 0,k = constant
dx

4. du
a(e )—e dx
d . du

dx dx

—d—(sin u)=cos u L.

dx ) dx

?j;(tan u)=sec’ u %

i(ccut u)=—cosec? y

dx dx
dx dx
dx dx

a
y—k=—=2(-h)

19
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