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SULLT BAG01: ENGINEERING MATHEMATICS 5

SECTION A : 50 MARKS
BAHAGIAN A : 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)

question from each part, and ONE (1) question from either part A/BIC,

| ARAHAN : . " S

Bahagian ini mengandungi DUA (2) soalan dengan jumlah 25 markah setiap satu.
Jawab SATU (1) soalan dari setiap bahagian, dan SATU (1) soalan selebihnya dari

mana-mana bahagian samaada A/B/C.

QUESTION 1
SOALAN 1

(a) Find the value of the following functions :

Dapatkan nilai bagi fungsi-fungsi yang berikut :

1. sinh 3 [2 marks]
[2 markah)
. sech(-5)  [2marks]
[2 markah)
iii. coth 1.5 [2 marks]
[2 markah)
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SULIT BAGO1: ENGINEERING MATHEMATICS 5

(b) Show that coth™ ¢ = i[niﬂ.
2 -1
Buktikan bahawa coth™ ( = 2 lnﬁl.
2 t-1
[7 marks]
[7 markah)
(c)  Solve the equation sec™ 3y = % ($)
Selesaikan persamaan sec™ 3y = % ‘
[3 marks]
[3 markah]
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SULIT BAGO1: ENGINEERING MATHEMATICS 5

SECTION B : 50 MARKS
BAHAGIAN B : 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)

question from each part, and ONE (1) question from either part A/B/C.

ARAHAN :
Bahagian ini mengandungi DUA (2) soalan dengan jumlah 25 markah setiap satu.
Jawab SATU (1) soalan dari setiap bahagian, dan SATU (1) soalan selebihnya dari

mana-mana bahagian samaada A/B/C.

QUESTION 3
SOALAN 3

CLO2 (a) Differentiate each of the following equations with respect to x:

C3
Bezakan setiap persamaan berikut terhadap x .

i. y=cosh(2 —3x*) [3 marks]
[3 markah)
il. Y=X SEC ‘(2?) |4 marks]
[4 markah)
iil. y=e' tanh™ (x) [4 marks]
[4 markah]
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SULLT BAGOL: ENGINEERING MATHEMATICS 5

CLO2 |(b)  Given z=4[y —sin(xy)+5x*. Calculate:
C3
Diberi z = \/; —sin(xy)+5x*. Kirakan:

; 0z [3 marks]
%)

- [3 markah]

= ? - e ——— e S [3 marks]

¥ [3 markah]

" 6_2% [3 marks]

' 2
dx [3 markah]

CLO2. |(c) Use implicit differentiation method to determine the derivative for the following

R .
C3 functions.

Gunakan kaedah pembezaan tersirat untuk menentukan pembezaan bagi fungsi

yang berikut.

y+xy=y +8x—5
[5 marks]
[5 markah)]
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QUESTION 4
SOALAN 4

BA601: ENGINEERING MATHEMATICS 5

CLO2 (a) Determine the following integrals:
= Tentukan setiap kamiran berikul:
B ] i |~ 6s2ch (3x)tanh (3x) dx [3 marks]
[3 markah]
)
i [4x’sinh5x® dx [5 marks]
[5 markah)
iii. J‘é——Bﬁ—dx [5 marks]
xV25x% —4
[5 markah]
102 (b) Solve the following integral:
C3 Selesaikan kamiran yang berikut:
= e 1 N — [6 marks]
Véx® +16x—65
[6 markah)
i Ixei dx [6 marks]
[6 markah)
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BAGOI: ENGINEERING MATHEMATICS 5

SULIT
QUESTION 6
SOALAN 6
CLO3 | (a) Solve the following differential equation;
©3 Selesaikan persamaan pembezaan berikut:
i Q+ 2y =e” [4 marks]
- dx e = - i
(4 markah]
T AL [7 marks]
dx  2x
[7 markah)
CLO3 | (b) Solve the following second order differential equation:
&2 Selesaikan persamaan pembezaan peringkat kedua berikut:
: i
i —4—43y=0 4 marks
dx’ dx ¢ [ ]
[4 markah]
. d*y  dy o o :
ii. +4—=—+4y=0 4 marks
dx® dx o [ :
[4 markah]
d*y dy
iii. 2 +—= +y=0 6 marks
dt o dx [ ]
[6 markah)

SOALAN TAMAT
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FORMULA ENGINEERING MATHEMATICS 5

T

NCTIONS . ||

-H_M'
; HYPERROLIC FUNCTIONS INVERSE HYPERBOLIC FU
. e*—e™” s
sinh x e sinh™ x =]n(x+w/x2+1);hoc<x<oo
e +e’
cosh x A cosh ! x zln(erxfxz—l);le
R 1, (1+x
tanh x . B tanh! x ==In ;Ix|<1
e +e™ 2 \l-x
et +e 1 x+1
cothx =28 a0 coth'x =—In x> 1
ex _ e—x 2 x—1
2 s 1+ y I o x2
sgchxy =———0px sech'x =1n ;0<x<l
e +e X
- 1 Al+x |
cosechx = = =i ht Inf — %70
= %7 cosec x |xl
e’ —e
'RECIPROCAL TRIGONOMETRIC IDENTITIES |  RECIPROCAL HYPERBOLIC IDENTITIES
e o 1 cosech x = 1
. sinh x
1
1 sech x =
SEC X =
cOS X coshx
1
1 coth x =
colx =
— tanh x
"TRIGONOMETRIC: IDENTITIES i HYPERBOLIC IDENTITIES .. . i
cos? x +sin’x =1 cosh® x - sinh*x =1 ‘
1+ tan® x =sec’ x 1- tanh® x = sech? x
cotzrx +1 = cosec’ x coth? x - 1 = cosech? x
sin 2x =2 sinxcosx sinh 2x =2 sinh x cosh x
cos 2x = cos® x —sin” x cosh 2x = cosh® x + sinh® x
s = 2cos’x- 1 = 2 cosh® x - 1
' =1-2sin’x =1+ 2 sinh®x
tan
tan 2x = _2__4;6_ _ 2tanhx
: | ~T5H® 5 tanh 2x e
1+tanh " x
il sin(xty) = sin x cos y £cosx siny sinh (x £ y) =sinh x cosh y + coshx sinh y
cos(x#y) = cosx cosy Fsinxsiny cosh (x#y)— =coshx cosh y + sinhx sinh y
i Fomaif] ¢ ok
ltan(xty) = tinx +tan y tarth (¢ ) _ tanh x £ tanh y
’ 1 ¥ tan x tan y 1+ tanh x tanh y
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FORMULA ENGINEERING MATHENMATICS 5

* BASIC OF INTEGRATION

' BASIC OF DIFFERENTIATION
d _ ;
= (k) = 0; k= constant jk du = ku + C ; k= constant
x
d 5 un+l
—\w’) =n"" u'du = +Cin#-1
dx ( ) '[ #i+l1
1 du J‘ du JE.J.J:{J.‘.*,C
1 ()
dx
NTIATION OFE. TRIGONOMETRIC. INTEGRATION OF TRIGO;
. 'FUNCTIONS . ; ~FUNCTIONS
d . du simwdn ZFPAY
—(cosu) =-sinu.— J =T
dx dx (-f}
Idx
d ;. U Jcos R ORI
d—(sm u) =cosu.a (d_u}
% dx
d , du J‘)sec2 wdy =B -
—(tanu) =sec’ u.— (d_u]
dx dx .
2 —cotu
,  du jcosec wdu HEip
—(cot u) =—cosec® u.— du
dx dx =
d du jsecutan udu =324 . ¢
—(sec u) =secu.tanu.— du
dx dx .
d du J.cosecucotudu o TPOIECH | o
m(cosec u) =—cosecu.cot u.—
dx dx

DIF FERENTIAT!ON OF HYPERBOLIC

_ INTEGRATION OF HYPERBOLI FUNCTIONS |

FUNCTIONS _ e #
sinhuduy _coshu -
i(cosh u) =sinh u.—dﬁ J‘ )
dx dx A
b gl _ sinhu
—(sinh u) =coshu @ ICOS e a) o
dx dx E
ht oy d _ tanhu
i(tanh M) =sech’ u@— 'I.SGC i du e
ax dx =
]’12 d. - —cothu L
i(coth u) =-cosech’ u.ﬁaE J.COS e wat ]
dx dx T
cchutanh w du = =5¢h %, ¢
i(sechu) =—sechu.tanhu.@ -[SCC RS )
dx dx e
X
d du ’[cos echucothudu = M+C
—(cosechu) =-—cosechu.coth u.— (duj
dx dx Ciitﬁ )
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FORMULA ENGINEERING MATHEMATICS 5

e e i T AT T YA v

~ DIFFERENTIATION OF INVERSE
. TRYGONOMETRIC FUNCTIONS

“INTEGRATION OF INVERSE
TRYGONOMETRIC FUNCTION

s 1 d

Eg(sm’l u) = — a’z l l<1
| di

‘&;(COS)I u) == l_uz ';{%’ lu| <1

deu sin -l “[; o C, {u, <da

1
IW \/a—z_——uzdu CcoSs 4 g +C, |u|<a

INTEGRATION OF INVERSE HYPERBO

FUNCTIONS FUNCTIONS =
R du 1 o
—(sinh™ u = — du =sinh? Z+C a>0
dx( ) \/u2+1 dx j a +u’ a
1 du 1 u
—(coshu) = —, [u|>1 du =cosh? = +C u>a
oo™ ) = 2, ot .

At oL
dx(tanh u) T |u|<1

f—zi—zdu itanh 1——-+C |u|<a

a’—u a a
d r 1 du 1 1
;,;(coth lu) = 1#u2 E,U 1 J-'uz——aidu ;coth ‘1 ;'{'C |UI>CI
(Sech ) == 1 Eiji e s [ 1 = -“~14'Se'ch g cC——
x un1—2? dx’ Ju\/az—uz a a
1 du 1 = ﬁl 4 4
(cos ech™ u) =_|u| e e u#0 Iumdu ; cosech ; i

' INTERGRALS INVOLVING QUADRATIC EXPRESSION

Completing the square

ax® +bx+c = a(

b Y b?
x+fj +o——

2a da
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FORMULA ENGINEERING MATHEMATICS 5

SOLUTIO

N FOR 1*t ORDER DIFFERENTIAL EQUATION

Homogeneous Equations

Linear Factors (Integrating Factors)

T R T T T |

i
5 o Substitution
: yolIF={QeIFdx
§ d d
| y=vx and LI AP 4 Where IF =e!"®
; X dx
Logarithmic
a s elna
ax - exlna
N I [ ! , o S
Ia“ dc =—+c
Ina
AL SOLUTION FOR 224 ORDER DIFFERENTIAL EQUATIO

2

d’y

Equation of the form a I iy b—y- +cy=0
X

1. Real & different roots:

2. Real & equal roots:

3. Complex roots:

dx
y s Aeml X i Bem2 x

y=e""(A+ Bx)

y =e“"(Acos fx + Bsin fx)
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