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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

INSTRUCTION:
This section consists of TWO (2) subjective questions. Answer ALL questions.Write

your answers in the Alternative Assessment answer sheet.
ARAHAN :

Bahagian ini mengandungi DUA (2) soalan subjektif. Jawab semua soalan. Tulis
jawapan anda di dalam kertas jawapan Penilaian Alternatif. .

QUESTION 1
SOALAN 1

a) Construct the Ordinary Differential Equation for y = 2A4x + % [7 marks]

Bentukkan Persamaan Pembezaan Biasa bagi y = 24x + % [7 markah]

b) Solve the following differential equations :

Selesaikan persamaan pembezaan berikut:

. dy _ 3y*-xy?
i o = riyies [5 marks]
[5 markah]
.. d?y dy _
i) 2t 4E+ 10y = 0 [5 marks]
[5 markah]
d?*y dy _ . _ _ a _
i)  —Z+6--+9y=0 giventhat x=0, y =2, ==5
[8 marks]
[8 markah]
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SULIT DBM30043: ELECTRICAL ENGINEERING MATHEMATICS

QUESTION 2
SOALAN 2

a) Change the following functions into Laplace Transform:

Tukarkan fungsi-fungsi yang berikut kepada Jelmaan Laplace:

i) f(t) = 3k by using the definition F(s) = [, e™!f()dt
f(t) = 3k dengan menggunakan takrif F(s) = fooo e Stf(t)dt

[4 marks]
[4 markah]

i) f(t) = e > (cosht+ sinht) by using First Shift Theorem.

f(t) = e >*(cosh t + sinh t ) dengan menggunakan Teorem Anjakan
Pertama.

[5 marks]
[5 markah]

b) Solve the following Inverse Laplace Transform by using a suitable method:

Selesaikan Jelmaan Laplace Songsang berikut dengan menggunakan kaedah

yang sesuai:

) F(s) = % [2 marks]
[2 markah]

iy  F(s)= 52:;111 [6 marks]
[6 markah]

i) F(s) = 35%+s+1 3 K

i) ) = GrDeiD [8 marks]
[8 markah]

SOALAN TAMAT
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FORMULA DBM30043 - ELECTRICAL ENGINEERING MATHEMATICS

SOLUTION FOR 1t ORDER DIFFERENTIAL EQUATION

Homogeneous Equation
dy

dv

y=VvX and —=v+x—

dx

dx

Linear Factors (Integrating Factors)
yelF =[QelFdx

Where IF =g !P¥

Logarithmic
a — eIna
ax — exlna
X
a
Iax dx =——+c
In a

GENERAL SOLUTION FOR 2" ORDER DIFFERENTIAL EQUATION

2
Equation of the form ad_y N bd_y fey=0
dx? dx
2
Quadratics Formula wo b+ \/Zb —4ac
a

1. Real & different roots2

y=Ae™* + Be™*

2. Real & equal roots

y =e"(A+Bx)

3. Complex roots

y =e“*(Acos X + Bsin )




LAPLACE TRANSFORM

No. f(t) F(s) No. f(t) F(s)
a w
1. a < 13. e sin ot m
a s+a
2. at > 14. e ™ cosat m
|
3. " S?;l 15. sinh et X -
-
1 S
4. e™ a 16. coshat 7
— -
1 .
5. e ™ 1 a 17. e® sinh wt (s—a;Z g
1 L ®
6. te ™ (s+af 18. e * sinh wt (s+a)—2—a)2
n at n! _at S+a
7. t.e" n=123 (s—ay” 19. e " coshat (SJra)—z—a)z
n d”
8. tn.f(t) (— ) 4" [F( )] 20. f,(®)+ f, () Fi(s)+F,(9)
. F
0. sin ot - 2. | [L Ty e
w
10. Cos at . > - 22. f(t—-a)u(t—-a) e *F(s)
+
208 First derivative
11. tsin ot w7 23. dy sY(s)-y(0)
(52 + a)z) a y (t)
s2 _ g2 Second derivative
12. t cos at ST 24, d?y . 2y (s)-sy(0)—y'(0
o) CY | YE-30-50)




DIFFERENTIATION

d
1. | — = ] 2. ny = pxn-1
P (k) =0,k is constant dx — (™) =nx [Power Rule]
3. _ ny — n—-1 4. _ + — + !
- (ax™) = anx - (f(X) +g() =f'(x)+g9'(x)
du dv
d dv du veE —uss
5. | —(uv) =u—+v— [Product Rule] | s. d __dx dx .
dx dx dx I (v) B — [Quotient Rule]
dy du dy d
— =—X—-— Chain Rul 8. | —(e*) =¢e*
" ldx T dx” du [Chain Rule] dx ) =e
d d d 1
9. | — (pax+by — ,ax+b X — b 10. | —(1 - _
dx(e )=e I (ax + b) dx(nx) .
11 d[l +b)] = +b) | 12 d(- ) =
|z Un (ax +b) i d (ax ) | g (Sinx) = cosx
13.] d _ 14. | d )
e (cosx) = —sinx Tx (tanx) = sec* x
15 ;_x [sin(ax + b)] = cos(ax + b) x ;—x(ax +b) 16. % [cos(ax + b)] = —sin(ax + b) % 6:i—x(ax +b)
17 [ d B d 18 [ d o du
™ [tan(ax + b)] = sec?(ax + b) X —(ax +b) o [sin®u] = nsin® ! u X cosu X ax
10. - du 20, [ 4 du
dx[cos u]l =ncos™tux smuxdx dx[tan u] = ntan 1uxseczuxdx
INTEGRATION
ax"“ (ax + b)n+1
1. ndx = ; - 2. dx = ———— ; -
fax dx n+1+c ;{n # -1} f(ax+b) dx (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. =—><1n(ax+b)+c
7. fe" dx = e*+c 8. J axtb gy = —x e¥*tb 4 ¢
9. fsinxdx= —cosx +c 10. Jcosxdx—smx+c
11. J‘sec2 xdx = tanx +c¢
12.
fsin(ax +b)dx = — X cos(ax +b) + ¢
E(ax + b)
13.
f cos(ax + b) dx = a X sin (ax +b) +c
Ix (ax + b)
14.

fsecz(ax + b)dx =

a(ax +b)

X tan(ax + b) + ¢




