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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

INSTRUCTION:

This section consists of FOUR (4) structured questions. Answer ALL questions.

ARAHAN:

Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(a) Table 1(a) below shows the marks obtained for 100 students in DEE3A.

Jadual 1(a) di bawah menunjukkan jumlah markah yang diperolehi oleh 100

pelajar DEE3A.

Table 1(a) / Jadual 1(a)

Marks Number of students
Markah Bilangan pelajar
55-59 5

60 - 64 15

65 - 69 20

70 - 74 25

75-179 30

80 - 84 5

Based on Table 1(a), calculate:
Berdasarkan Jadual 1(a), kirakan:
i.  Mean

Min

ii.  Median

Median

[5 marks]
[5 markah]

[5 marks]
[5 markah]
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(b)

(c)

DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

Given the mean of the data (x —5),(x +5),(x — 2),(3x — 2),(2x + 1) is 9.

Diberi min bagi set data (x — 5), (x +5), (x — 2), (3x — 2), (2x + 1) ialah 9.

1l.

Calculate the value of x

Kirakan nilai x

[4 marks]
[4 markah]
Then, determine the median and the mode of the data.
Kemudian, tentukan median dan mod bagi data tersebut.
[4 marks]
[4 markah]

A box contains 5 yellow pens, 5 blue pens and 6 red pens. Thalia picks a
pen at random and its color is noted before she puts it back to the box. Then,
a second pen is picked by her brother. Calculate the probability of getting
the first picked is red pen and the second picked is yellow pen.

Sebuah kotak mempunyai 5 batang pen berwarna kuning, 5 batang pen
berwarna biru dan 6 batang pen berwarna merah. Thalia memilih
sebatang pensecara rawak dan mencatat warna tersebut sebelum
meletakkannya kembali ke dalam kotak tersebut. Kemudian, pen kedua
telah dipilih oleh adik beliau. Kirakan keberangkalian bahawa pilihan
pertama ialah pen berwarna merah dan pilihan yang kedua ialah pen

berwarna kuning.

[3 marks]
[3 markah]
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DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

A letter is chosen at random from the word: MATHEMATICS. Calculate
the probability of getting a consonant or a letter M.

Satu huruf dipilih secara rawak daripada perkataan MATHEMATICS.
Kirakan kebarangkalian bahawa huruf yang dipilih adalah huruf konsonan
atau huruf M.

[4 marks]
[4 markah]
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

QUESTION 2
SOALAN 2

(a) Based on the following linear equations:

Berdasarkan persamaan linear yang berikut:

x—3y=8-12z
dx—y—z=9
3x+2y+z=21

1. Calculate matrix L and U by using the Doolittle Method.
Kirakan matriks L dan U dengan menggunakan Kaedah Doolittle.

[10 marks]
[10 markah]
1i. Then, calculate the value of x, y and z.
Kemudian, kirakan nilai x, y dan z.
[8 marks]
[8 markah]

(b) Determine the roots for equation x* — x = 10 correct to 2 decimal places by using

the Fixed-Point Iteration Method. Given that x, = 1.75 .

Tentukan punca bagi persamaan x* — x = 10 betul kepada 2 tempat perpuluhan

dengan menggunakan kedah Fixed Point Iteration. Diberi x, = 1.75.

[7 marks]
[7 markah]
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

QUESTION 3
SOALAN 3

(a) Identify the order and degree of the following differential equation:

Kenalpasti peringkat dan darjah bagi persamaan pembezaan yang berikut:

. d®y\ | (dyy*
1. 25 <§> + (a) =6
[2 marks]
[2 markah]

i (T5) i <d5)2 = cost
dt? a) ~
[2 marks]
[2 markah]

(b) Solve the first order differential equation of the following:

Selesaikan persamaan pembezaan peringkat pertama bagi yang berikut:

1. yj_i: = 7x3y+ 1 ; Separating the Variables
;  Pembolehubah Terpisah
[5 marks]
[5 markah]
ii. % + 3x—y = 8x? ; Integrating Factor
; Faktor Pengamiran
[6 marks]
[6 markah]
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

(©) Solve the second order differential equation of the following:

Selesaikan persamaan pembezaan peringkat kedua bagi yang berikut:

. d*y _dy
1. _— =
T2 7 e 30y =0
[5 marks]
[5 markah]
il. d2y dy dy
—+18—+90y =2—+ 26
dx? dx Y dx y [5 marks]
[5 markah]
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

QUESTION 4
SOALAN 4

CLO1 (a) Calculate f(t) =e™* by using the definition of Laplace Transform,
F(s) = [ e f(¢) dt.
Kirakan () = e **menggunakan definasi Jelmaan Laplace,

F(s) = [, e stf(¢) dt.
[5 marks]
[5 markah]

CLO1 (b)  Calculate the following Laplace Transform by using the stated method:

Kirakan Jelmaan Laplace berikut menggunakan kaedah yang dinyatakan:

i. L{cos4t—2t3+4e7%t} ; Table of Laplace Transform

; Jadual Jelmaan Laplace

[3 marks]
[3 markah]
ii.  L{e3' sinh 2t} ; First Shift Theorem
; Teorem Anjakan Pertama
[3 marks]
[3 markah]
iii.  L{t%e%} ; Multiplication with t"
; Pendaraban dengan t"'
[4 marks]
[4 markah]
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

CLO1 (c) Solve the Inverse Laplace Transform by using the stated method:

Selesaikan Jelmaan Laplace Songsang yang berikut menggunakan kaedah yang

dinyatakan:
L F(s)=5—% ; Table of Laplace Transform
s“+ 36
; Jadual Jelmaan Laplace
[3 marks]
[3 markah]
.. s+4 . .
in.  F(s)= m ; Partial Fraction Method
; Kaedah Pecahan Separa
[7 marks]
[7 markah]
SOALAN TAMAT
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FORMULA DBM30043 - ELECTRICAL ENGINEERING MATHEMATICS

DESCRIPTIVE STATISTICS

Number of class

Sturges Rule, k=1+3.33 logn

Rule of Thumb, 2%>n

_ X - fx
Mean x:Z_ X= Z( )
n 21
N
. . 7 F
Median Median = L, +| =——— |C
fm
Mod Mode = L 4\
ode oade = M, + (m)
kN
. 5 — F
Quartile Qx = Lo, + C; k=1,2,3
ka
kN
. 10 F
Decile Dy = Lp, + c; k=1,23..9
ka
kN _ ¢
Percentile Pe=Lp +[ 2% )¢ k=1,23..99
ka
x—;(‘ x— X f
Mean Deviation E- z‘ E = M
n 2 f
—\2 n 2 -2
Sz_Z(X_X) in — X
= n SZ= i=|
Variance n
— 2
SZZZ[(X—X)Zf ] SZ:foz_ > fx
2 f D

Standard Deviation

s = +wvariance




NUMERICAL METHOD

l, 0 O0)(1 u, u;
Crout Method A=lly 1y 010 1 uy, Ly =b
I3l |32 |33 U 1 Ux = y
1 0 0)(u,; u, Uug;
Doolittle
Method A=[l,, 1 0| 0 wuy, u,
l, 1, 1)L0 0 |uy
Newton f(xn)
Raphson Xn41 = Xn — 77—~
Method f'Cxn)
False Position « - 1 X Y%
Method Y% Y
PROBABILITY
E= pn P(AuB) = P(A)+P(B)—P(ANB)
P(BNA P(ANnB) = P(A)«P(B
P(B|A) = (P(A) ) ( ) (A)+P(B)
P(AUB) = P(A)+ P(B)
P(ANnB) = P(A)«P(B|A)
SOLUTION FOR 1°t ORDER DIFFERENTIAL EQUATION
Logarithmic Homogeneous Equation
| dy dv
a = ena y =vx and a=v+xﬁ
a* = eXlna Linear Factors (Integrating Factors)
dy
x —+Py=0Q
[a*dx = —+c dx
Ina yelIF =[QeIFdx
Where IF =g!P®

GENERAL SOLUTION FOR 2"¢ ORDER DIFFERENTIAL EQUATION

2
Equation of the form ad Z+bﬂ+cy ~0
dx dx
2
Quadratics Formula X = —bi\/zb —4ac
a

1. Real & different roots

y = Ae™” + Be™*

2. Real & equal roots

y=e"*(A+ Bx)

3. Complex roots

y =e“*(Acos Sx + Bsin px)




LAPLACE TRANSFORM

No. f(t) F(s) No. f(t) F(s)
a w
1. a = 13. e " sin at (s+a) +?
a s+a
2. at 7 14. e cosat (s+ af + o’
n! .
3. t" — 15. sinh ot 52 @ 5
-
1 S
4, et : 16. cosh at 52 7
_ -
1 . W
5. e ™ E 17. e sinh ot (5— a)z P
1 at 0]
6. te-at (s " a)2 18. e " sinh wt m
n .at nl _at S+a
7. t.e" n=123 G_a)™ 19. e " cosh wt (S+a)—2—a)2
nd”
8. t".f(t) (-1) " [F(s)] 20. f (t)+ f,(t) F,(s)+F,(s)
. F(s
0 sin ot - 21 [f Wy £
+w
10. cos ot . - 22. | ft-au(t-a) e F(s)
+w
205 First derivative
11. tsin at T v 23. dy sY(s)-y(0
(52+a)2)2 _y'y(t) () y()
dt
s? — 2 Second derivative
12. tcos wt — 24, d?y 2v(s) = sv(0) - v’
o o] I ORORT0




DIFFERENTIATION

d
1. |—(k) =0, k is constant 2. | —(ax™) = anx™?! [Power Rule]
dx dx
3 d(()+())—’ +g' 4| L) =P 0™ product Rul
. dxfx_gx =f'(x)+g'(x) W) =u v [Product Rule]
du dv
av & d du d
d u v u y y .
5. a(;) _ deZ dx [Quotient Rule] 6. - dx X 0 [Chain Rule]
d d d
— (pX) = pX 8. _— (pax+b) — ,ax+b _
7. dx(e )=e dx(e ) e xdx(ax+b)
d 1 d d
9. | — =— 10. | — = X —
dx(ln lx]) . dx[lnlax+b|] P> dx(ax+b)
11. a(sinx) = COoSX 12. a(cosx) = —sinx
.| d la . d
13 Tx (tanx) = sec? x 14 o [sin(ax + b)] = cos(ax + b) x = (ax + b)
15. 1 4 [cos(ax + b)] = —sin(ax + b) X 4 (ax + b) 16. 4 [tan(ax + b)] = sec?(ax + b) X 4 (ax + b)
dx h dx dx - dx
17. du 18. du
T [sin®u] = nsin™ ! u X cosu X T 8 T [cos™u] =ncos™ 'u x —sinu xa
du
1914 [tan™ u] = ntan™ 1 u X sec? u X —
dx dx
INTEGRATION
ax™tl (ax + b)™1
1. ndx = ; - 2. Mgy =——— 4 ; -1
Jax dx n+1+c ;{n# —1} f(ax+b) dx (a)(n+1)+c,{n¢ }
b
3. J k dx = kx +c, k is constant 4. ff(x)dx =F(b) — F(a)
a
1 1 1
5. f—dx=ln|x|+c 6. f dx=—XIn lax + b|+ ¢
x ax+b a
1
7. fexdx:ex+c 8. feax+bdx=EXe“x+b+c
9. Jsinxdx= —cosx +c 10. fcosxdx=sinx+c
11. fseczx dx = tanx +c¢
1
12. f sin(ax + b) dx = — X cos(ax +b) +c¢
1
13. jcos(ax +b) dx = p X sin (ax +b) +c¢
1
14. jsecz(ax +b)dx = PR tan(ax + b) + ¢
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