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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) shows the total time spent for playing video games by 50 students of
DAD?3 for a period of 2 weeks.

Jadual 1(a) menunjukkan jumlah masa yang dihabiskan untuk bermain permainan

video oleh 50 pelajar DAD3 untuk tempoh 2 minggu.

Table 1(a) /Jadual 1(a)

Total
time(hours)/ 0-5 6-11 12-17 18-23 24-29 30-35 | 36-41
Masa(jam)
Number of
student/ 7 7 9 9 8 6 4
Bilangan pelajar
Based on the table, calculate:
Berdasarkan jadual, kirakan:
i.  Mean
Min
[4 marks]
[4 markah]
ii.  Standard Deviation
Sisihan Piawai
[6 marks]
[6 markah]
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

CLO1 (b) Given a set of data 4, 7, 8, 9 and 10. Calculate the mean and median of the data if:

C3 Diberi satu set data 4, 7, 8, 9 dan 10. Kirakan min dan median untuk data jika:

1. Add 2 to each of the original data
Tambahkan 2 pada setiap data
[4 marks]
[4 markah)
11. Multiply each of the original data with 2
Darabkan dengan 2 bagi setiap data
[4 marks]
[4 markah)

CLO1 |(¢) In a class of 30 students, 15 students like basketball, 14 students like football and 9
C3 students like both basketball and football. Calculate the probability of a chosen

person at random who likes:

Dalam sebuah kelas 30 orang pelajar, 15 pelajar sukakan bola keranjang, 14 orang

pelajar sukakan bola sepak dan 9 orang pelajar suka kedua-keduanya. Kirakan

kebarangkalian seorang yang dipilih secara rawak akan sukakan:

1. at least one of the games.

sekurang-kurangnya satu daripada permainan-permainan itu.

[4 marks]
[4 markah)
il. basketball given that they like football.
bola keranjang diberi mereka sukakan bola sepak.
[3 marks]
[3 markah)
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DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

QUESTION 2
SOALAN 2

(a)

(b)

Solve the linear equations below by using Gaussian elimination method.

Selesaikan persamaan linear di bawah menggunakan kaedah Penghapusan Gauss.

2x1 — 2x5, +3x3 =3
4x, — 3x3 =3
3x1 — 3x, +x3 = =5
[ 7 marks]
[7 markah)

Based on the following equations, determine matrix L and matrix U by using
Doolittle Method.
Berdasarkan persamaan berikut, tentukan matrik L dan matrik U dengan

menggunakan Kaedah Doolittle.

2x—y+z=4

—x—y+z=2

x—y—z=4%
[ 8 marks]
[8 markah)

c) Determine the real root for f(x) = x? + 4x — 7 by using Newton Raphson Method
y g p

which lies between x = 1 and x = 2. Give the correct answer to 3 decimal places.

Tentukan punca persamaan bagi f(x) = x?+4x —7 dengan menggunakan

Kaedah Newton Raphson yang terletak di antara x = 1 dan x = 2. Beri jawapan

tepat kepada 3 titik perpuluhan.

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

QUESTION 3
SOALAN 3
Clégl (a) Express the differential equation for y = 34x? + 2B
Ungkapkan persamaan pembezaan bagi y = 3Ax* + 2B
[5 Marks]
[5 Markah]
CLO1 | (b) Solve the differential equation for the following:
€3 Selesaikan persamaan pembezaan bagi yang berikut:
d 3
i d_ic/ = % + ? (Using homogeneous)
[7 Marks]
[7 Markah]
. dy _ 2x*-x Using direct .
11. i x (Using direct integration)
[3 Marks]
[3 Markah]
CLO1 (c) Determine the general solution for the differential equations below:
€3 Tentukan penyelesaian umum bagi persamaan pembezaan berikut:
. d?y dy .
1. dez de 3y=0
[4 Marks]
[4 Markah]
i, oW g3
1. dx2 dx y
[6 Marks]
[6 Markah]
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

QUESTION 4
SOALAN 4

CLO1 |(a) Compute the Laplace Transform by using the definition
€3 *® t 3t
F(s) = [, et f(t) dt for f(t) = 5e°".
Kirakan Jelmaan Laplace dengan menggunakan definisi
F(s) = [, e st f(t) dt bagi f(t) = 5e.

[5 marks]
[5 markah]

CLO1 |(b) Determine the Laplace Transform for:
C3

Tentukan Jelmaan Laplace bagi:
. 2 .
i. f(t) = 3t* + sin 4t — g cosh 4t by using the Table of Laplace
Transform.
. 2
f(t) =3t* + sin 4t — T cosh 4t dengan menggunakan Jadual

Jelmaan Laplace.

[5 marks]
[5 markah]
ii.  f(t) = 3e>'t? by using the Multiplication of ™.
f() = 3e°tt? dengan menggunakan Pendaraban bagi t™.
[5 marks]
[5 markah)
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

CLO1 |(© Determine the Inverse Laplace Transform for:

C3 Tentukan Jelmaan Laplace Songsang bagi:
1 F (S) = 1 -8 by using the Table of Laplace
' (s+4)2425 (s—2)5 ) o8 P
Transform.
10 8
F (S ) = dengan menggunakan Jadual

(s+4)2425  (5—2)5

Jelmaan Laplace.

[4 marks]
[4 markah]
. __8s—42 . . :
11. F (S) = $2435-18 by using Partial Fraction.
F(s) = ——2_ 4 kan Pecahan S
= ———— dengan menggunakan Pecahan Separa.
s?2+3s-18 & &8 P
[6 marks]
[6 markah]
SOALAN TAMAT
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FORMULA DBM30043 : ELECTRICAL ENGINEERING MATHEMATICS

DESCRIPTIVE STATISTICS

Number of class

Sturges Rule, k=1+3.33logn | Rule of Thumb, 2 >n

_ X - (fx)
Mean x:Z_ x= Z
n D f
NF
Median Median = L, + | =——— |C
fm
Mod Mode = L +( e )C
ode ode = Ly, T4
kN
. 2 F
Quartile Qr = Lo, + C; k=123
ka
kN
. 10 _F
Decile Dy = Lp, + C; k=1,23..9
ka
Percentile k=1,2,3..99

Mean Deviation

Variance

Szzz[(x_;)zf] s
2

Standard Deviation

s = +Vwvariance

NUMERICAL METHOD




Ly 0 0)(1 wu, ug,
Crout Method A=\l 1, 0|0 1 wu,y, Ly=b
131 132 l33 0 0 1 Ux = y
I 0 O\(u, u, ug,
Doolittle
Method A=\, 1 0] 0 wuy uy,
Ly L, 1JLO0 0 uy
Newton F(x,)
Raphson Xns1 = Xn — o
Method f'Cxn)
False Position . = 1 |x »
Method 0 Vo=V 1%V,
PROBABILITY
E=pn P(AuB)= P(A)+P(B)—P(ANB)
P(BNA P(AnB)= P(A)«P(B
P(BIA) = (P(A)) (AnB) = P(A)P(B)
P(AUuB)= P(A) + P(B)
P(ANB) = P(A)+P(B|A)
SOLUTION FOR 1%t ORDER DIFFERENTIAL EQUATION
Logarithmic Homogeneous Equation
Ina _ q dy N dv
a = e y = vX an dx_v xdx
a¥ = eXIna Linear Factors (Integrating Factors)
d
d—y + Py =Q
[a*dx= —+c x
Ina

yeolIF =[QelFdx
Where [F = el7®*

GENERAL SOLUTION FOR 2" ORDER DIFFERENTIAL EQUATION

Equation of the form

2
ad—);+bd—y+cy=0
dx dx

Quadratics Formula

_ —b++b* —4ac

2a

X

1. Real & different roots

y=Ae"" + Be™"

2. Real & equal roots

y=¢e""(A+ Bx)

3. Complex roots

y=e“"(Acos fx + Bsin fx)




LAPLACE TRANSFORM

No. S F(s) No. Q) F(s)
. a 13 cat @
. a = . e " st (S+a)2 + >
a s+a
2. at 7 14. e “ coswt (s-i—a)—2+a)2
n! ) 0]
3. t" — 15. sinh ¢ SR
s sT—w
1 S
4. e 16. cosh wt ——
s—a s —w
5 —at ! 17 “ sinh wt “
' ¢ s+a ' ¢ (s—a) -
6 —at ! 18 ~“ sinh “
. te (S N a)z . e " sinh wt (s+ a)2 e
at n! at s+a
7. t".e" =123 (_7 19. e “ cosh ot (s+af —o
n nd"
8 10 SV 40 I I I AURS O F(s)+ Fy(s)
. w F
9. sin wt . 21. J.tof(u)du %
10 Ccos wt 3 S 5 22 f(t _ a)u(t _ a) e*llSF(S)
S t+w
208 First derivative
11. tsin wt (Sz +a)2) 23. Q,y’(t) sY(s)-y(0)
dt
[ENEp. Second derivative
12 t cos ot 24 d’y 2y( )-5v(0)-»'(0)
. (S2+a)2) . d2 , ”(t) N sy y
t




DIFFERENTIATION

d
1. |—(Mk) =0, k is constant 2. | —(ax™) = anx™?! [Power Rule]
dx dx
3 d(()+())—’ +g' 4 Ly = u o™ product Rul
. dxfx_gx =f'(x)t g (%) W) Ut [Product Rule]
du dv
au _ . 4v d du d
d u v u Yy _ 4 .
5. a(;) _ dxv2 dx [Quotient Rule] 6. = dx X ™ [Chain Rule]
d d d
— (pX) = pX 8. _— (pax+b) — ,ax+b .
7. dx(e )=e¢e dx(e ) e xdx(ax+b)
d 1 d d
I (In |xD . I [In]ax + b|] ax+bxdx (ax + b)
d d
11. | —(sinx) = cosx 12. | —(cosx) = —sinx
dx dx
13. | d , 14. [ d _ d
T (tanx) = sec“x Ix [sin(ax + b)] = cos(ax + b) X Tx (ax + b)
15. | d . d 16. | d — soc? L3
T [cos(ax + b)] = —sin(ax + b) X Ix (ax + b) Ix [tan(ax + b)] = sec*(ax + b) X Ix (ax + b)
. d du ) du
1714 [sin®u] = nsin™ 'u X cosu X — 18.1 ¢ [cos™u] =ncos™ 1 u x —sinu X —
dx dx dx dx
d
1914 [tan™ u] = ntan™ 1 u X sec® u x &
dx dx
INTEGRATION
ax"“ (ax + b)n+1
1. Ny = : — 2. h"dx = ———— {in# -1
Jax dx n+1+c ;{n# -1} f(ax+ Ytdx (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. fea"+bdx=axe“x+b+c
9. Jsinxdx= —cosx +c 10. jcosxdx=sinx+c
11. fseczx dx = tanx +c¢
1
12. f sin(ax + b) dx = — x cos(ax +b) + ¢
1
13. Jcos(ax +b)dx = p X sin(ax+b)+c
1
14. fsecz(ax +b) dx = o X tan(ax + b) + ¢
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