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DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

INSTRUCTION:

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

ARAHAN:

Bahagian ini mengandungi EMPAT (4) soalan subjektif. Jawab semua soalan.

QUESTION 1

SOALAN 1

a) Table 1(a) shows the marks obtained by 40 students in an examination.

Jadual 1(a) menunjukkan markah yang diperolehi oleh 40 orang pelajar dalam

suatu peperiksaan.

Table 1(a) / Jadual 1(a)

62

54 |38 |33 |80 |66 |5 |60 |68 |52

57

71 |8 |47 |50 |71 |52 |76 |49 |69

48

68 |55 |49 |79 |41 |61 |65 |75 |81

64

58 |66 |59 |52 |43 |65 |48 |41 |56

Construct a frequency distribution table with a class width (class size)
of 10 marks with the first class being 30-39.
Bina sebuah jadual taburan kekerapan dengan menggunakan lebar

kelas (saiz kelas) 10 dengan permulaan kelas 30-39.

[3 marks]
[3 markah]
Calculate the mean.
Kirakan min.
[5 marks]
[5 markah]
Calculate the standard deviation for the data.
Kirakan sisihan piawai bagi data tersebut.
[7 marks]
[7 markah]
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Table 1(b) shows the number of boys and girls in three groups A, Band C. A

kid is chosen randomly from each groups. Determine the probability of

choosing three kids that:

Jadual 1(b) di atas menunjukkan bilangan kanak-kanak lelaki dan perempuan

dalam tiga kumpulan A, B dan C. Seorang kanak-kanak dipilih secara rawak

daripada setiap kumpulan. Tentukan kebarangkalian memilih tiga orang

kanak—kanak yang:

Table 1(b) / Jadual 1(b)

Group Number of boys Number of girls
(Kumpulan) (Bilangan kanak- (Bilangan kanak-
kanak lelaki) kanak perempuan)
A 3 2
B 4 4
C 4 5

i. All of them are girls.

Semuanya perempuan.

ii.  All of them are boys.

Semuanya lelaki.

iii.  Consists of a girl and two boys.

[2 marks]
[2 markah]

[3 marks]
[3 markah]

Terdiri daripada seorang perempuan dan dua lelaki.

[5 markah]
[5 markah]
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QUESTION 2
SOALAN 2

a) Solve the linear equations by using Gauss Elimination Method.

Selesaikan persamaan berikut menggunakan Kaedah Penghapusan Gauss.

X+2y—-2=2
3y+z+4x=3
2X+2y+32=5
[ 9 marks]
[9 markah]
b) Based on the following equations:

Berdasarkan persamaan berikut:

a+2b—-2c=1
2a+8b—-8c=-2
—a+10b—-8c=-3

Calculate matrix L and U by using Doolittle Method.

Kirakan matriks L dan U dengan menggunakan Kaedah Doolittle.
[ 10 marks]
[10 markah]

c) By using Newton-Raphson Method, determine the root for x*+3x*-2=0.
Give the answer correct to three decimal places. Assume the first approximation

as 1.

Dengan menggunakan kaedah Newton-Raphson, tentukan punca bagi

persamaan x° +3x* —2=0. Berikan jawapan kepada tiga tempat perpuluhan.
Andaikan penghampiran pertama sebagai 1.

[6 marks]

[6 markah]
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QUESTION 3
SOALAN 3

a) Solve the following differential equations:

Selesaikan persamaan pembezaan berikut:

b) Solve the following differential equations:

Selesaikan persamaan pembezaan berikut:

. d’y _dy
2—-63y=0
) a2 dx y
i 9 13 a0
dx? dx =

... d’y _dy
—+7—+20y=0
) dx*  dx y

[5 marks]
[5 markah]

[5 marks]
[5 markah]

[5 marks]
[5 markah]

[4 marks]
[4 markah]

[6 marks]
[6 markah]
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QUESTION 4
SOALAN 4

a)

Determine the Laplace Transform for:

Tentukan Jelmaan Laplace bagi:

I. f (t) = 3e* by using the definition F(s) = J.: e f (t)dt.

f (t) = 3e* dengan menggunakan takrif F(s) = J:O e f (t)dt.

[6 marks]
[6 markah]

ii. f (t) =2e® +t* —sin 3t by using Table of Laplace Transform.

f(t)=2e* +t* —sin3tdengan menggunakan Jadual Jelmaan

Laplace.
[4 marks]
[4 markah]

iii. f (t) =e> cos 4t by using First Shift Theorem.
f (t) = e* cos 4t dengan menggunakan Teorem Anjakan Pertama.

[5 marks]
[5 markah]
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b) Determine the Inverse Laplace Transform for:

Tentukan Jelmaan Laplace Songsang bagi:

I. F(s) = 285 5 by using Table of Laplace Transform.
S° +
F(s) = 285 5 dengan menggunakan Jadual Laplace Transform.
s° +
[2 marks]
[2 markah]
ii. F(s) = 255—_4 by using Partial Fraction.
§°—s-2
5s—4
F(s) = P dengan menggunakan Pecahan Separa.
s°—s—
[8 marks]
[8 markah]

SOALAN TAMAT

7 SULIT
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DESCRIPTIVE STATISTICS

Number of class

Sturges Rule, k=1+3.33 logn

Rule of Thumb, 2* >n

_ VX -2k
Mean X=“=_ X =
n 2. f
Nk
Median Median = L, + Zf C
4
Mode = L
Mode ode LMOJ{d1+d2 C
KN _p
Quartile Q =Ly + 4f C ;k=1,2,3
Qc
KN ¢
Decile Dy=Lp, + 10f C ;k=1,2,3......9
Dk
kN _ ¢
Percentile Po=Ls + 10?( C ;k=1,2,3 ... 99
Pk
¥ X — x| f
Mean Deviation E:Z‘X X‘ E Z(‘ ‘ )
n 2
—\2 L -2
. 2bey) 3 -
n s?= =
Variance n
— 2
5222[(X—X)2f ] Szzzfxz_ fo
2 f St

Standard Deviation

S =4/ variance




NUMERICAL METHOD
Ill O 0 1 ulZ ulS
Crout Method A=[1l,, 1,, 0[O0 1 wu,
ly 1, 15)0 0 1
1 0 O0)(u, u, ug,
Doolittle Method A=[l,, 1 0|l 0 wuy, Uy,
l,, 1, 1)L0 0 |ug
f(x)
Newton Raphson Method a1 = X, —m
- 1 X %
False Position Method Xo=—
Yo = Y1 X Y
PROBABILITY
E=pn P(AUuB) = P(A)+P(B)—P(ANB)
P(BNA) P(ANB) = P(A)eP(B)
P(B|A) = ————
BIA) = =

P(AnB) = P(A)«P(B|A)

SOLUTION FOR 1°* ORDER DIFFERENTIAL EQUATION

Homogeneous Equation

dy dv
—=V+X—
dx dx

y=VX and

Linear Factors (Integrating Factors)
yelIF =[QeIF dx

Where IF =g lP®

Logarithmic
a — eIna
ax — exlna
X
a
Jax dx =——+c¢
Ina

GENERAL SOLUTION FOR 2"

ORDER DIFFERENTIAL EQUATION

2
Equation of the form a d 2/ + bﬂ +cy=0
dx dx
2
Quadratics Formula y = —bivzb —4ac
a

1. Real & different roots2

y = Ae™* + Be™”

2. Real & equal roots

y=e™(A+Bx)

3. Complex roots

y =e**(Acos S + Bsin )




LAPLACE TRANSFORM

No. f(t) F(s) No. f(t) F(s)
a w
1. a ; 13. e ' sin at m
a s+a
2. at > 14. e ™ cos wt (S+a)—2+a)2
n! .
3. t" o 15. sinh ot 5 @ 5
-
1 S
4. e™ < a 16. cosh at 7
- -
1 . 0]
5. e at a 17. e® sinh ot G a) o
t 1 —at ;1 d
6. te @ (S . a)2 18. e " sinh ot (s+a)—2—a)2
n! s+a
7. t".e" =123 (S—T 19. e cosh wt m
nd”
8. t".f(t) (-1) " [F(s)] 20. f,(t)+ f,(t) F,(s)+ F,(s)
9. sin ot 2 21, [ F (uydu ?
+o
10. cos ot . > 2. | ft-au-a) e F(s)
+o
205 First derivative
11. tsin ot g 23, dy sY(s)-y(0)
2 2 -
5+ o) Yy
$? — 2 Second derivative
12. t cos et — 24, d?y s°Y(s)-sy(0)- y(0)
(s +0?) el (t)




DIFFERENTIATION

d
1 T (k) = 0,k is constant 2. a(x") =nx""! [Power Rule]
3. | —(ax™) = anx™?! 4. i(f(x) +g(x) =f'()+9'®)
dx dx - -
d dv  du p pau_ . dv
5. | —(uv) =u—+v— [Product Rule] 6. | & (Y _ “dx dx .
dx dx dx I (v) — [Quotient Rule]
dy_duxdy Chain Rul 8 d(x)_ x
7 3 dx N du [Chain Rule] b e¥)=e
9. | — (ea’”b) = gax+b >< (ax + b) 10. i(ln x) = 1
dx dx x
. | 2 [In(ax + b)] 4 ax+b 12 (sinx)
. _— = X — . _ =
o n(ax + b) 5 5 dx (ax + D) I sinx) = cosx
13. | d ) 14. | d )
—(cosx) = —sinx —(tanx) = sec* x
dx dx
15. | d | N b d( b 16. | d DY = — i b d( b
a[sm(ax + b)] = cos(ax + b) xa ax + a[cos(ax + b)] = —sin(ax + b) xa ax +
17. | d ., d 18. | 4w du
ax [tan(ax + b)] = sec?(ax + b) X Ix (ax + b) Ix [sin™ u] = nsin™ ! u X cosu x ax
9.1 4 [cos™u] = ncos™*u x —sinu X du 20. | 4 [tan™u] = ntan™ ' u X sec?u ><ﬂ
x dx dx dx
INTEGRATION
1 ngy = X 1 2 j Fhynde = SO 1
. fax x—n+1+c ;{n#= -1} . (ax +b) x_(a)(n+1) c;{n# -1}
3. f k dx = kx + c, k is constant 4, ff(x)dx =F(b) — F(a)
1
5. f;dx=lnx+c 6. =—><ln(ax+b)+c
7. fe"dx=e"+c 8. j ax+bdx——><eax+b+c
9. fsinxdx= —cosx +c 10. jcosxdx—smx+c
11. fseczx dx = tanx + ¢
12.
f sin(ax + b) dx = — a x cos(ax +b) + ¢
Ix (ax + b)
13.
f cos(ax + b) dx = a X sin (ax +b) + ¢
E(ax + b)
14.

fsecz(ax +b)dx =
Ix (ax + b)

X tan(ax +b) + ¢




