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SULIT BA601: ENGINEERING MATHEMATICS §

SECTION A
BAHAGIAN A

INSTRUCTION:
This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)
question from each part, and ONE (1) remaining question from either part A/B/C

ARAHAN :

Bahagian ini mengandungi DUA (2) soalan dengan jumlah 25 markah setiap soalan.
Jawab SATU (1) soalan dari setiap bahagian, dan SATU (1) soalan selebihnya dari
mana-mana bahagian samada A/B/C.

QUESTION 1
SOALAN 1

(a) Find the value for each of the following by using the definition/formula of

hyperbolic functions:

Cari nilai bagi setiap yang berikut dengan menggunakan definisi/formula fungsi

hiperbolik.

i, cosh \/§

[2 marks]
[2 markah]

ii. tanh(-2.5)

e — — —[2 marks]
[2 markah)

ii. sinh'(In 2)

[2 marks]
[2 markah)

iv. cosech ' (=3)
[2 marks]
[2 markah)
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SULIT BAGO1: ENGINEERING MATHEMATICS 5

(b) Prove that

Buktikan bahawa

i. coshx—sinhx=¢™"
[3 marks]
[3 markah]
ii. cosh(4 + B) = cosh Acosh B +sinh Asinh B
[6 marks]
[6 markah)

(c) Sketch a quadrant graph and find the principal value for the following functions:

Lakarkan graf sukuan dan dapatkan nilai utama bagi fungsi-fungsi berikut:

i. cos™' (- 0235)
[4 marks]
[4 markah
. tan~'(1192)
[4 marks]
[4 markah)

(95}
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QUESTION 2
SOALAN 2

(a) Find the value for each of the following by using the definition/formula of
hyperbolic functions:

Cari nilai bagi setiap fungsi yang berikut dengan menggunakan definisi/formula

fungsi hiperbolik:

V. sinh‘(ln 5)
[2 marks]
[2 markah)
vi. sech™(0.72)
[2 marks]
[2 markah]
vii. cosh"'[3j+coth[§}
2 4
[4 marks]

[4 markah)

(b) Complete the table below for equation y = 2sinh 2—3 . Then sketch the graph in the
2

range of —4 < x <4,

2x
Lengkapkan jadual di bawah bagi persamaan y = 2sinh ?\ Seterusnya lakarkan

——graf padajulat=4<x <4 ——

x —4 —2 0 2 4

[5 marks]
[5 markah)
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X

CLO1 | (c) Giventhat coshx—sinh x =me™
3

, find the value of m.

Diberi cosh x —sinh x=me™ | cari nilai bagi m.

[4 marks]
[4 markah]
- 1 1+ x
CLO1 |(d) Prove that tanh™ x=—In
C3 2 l1—x
; o ] |+ x
Buktikan tanh™ x=—In| ——
‘ 2 \l-x
[8 marks]
[8 markah)
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SECTION B
BAHAGIAN B

INSTRUCTION:
ARAHAN :

mana-mana bahagian samada A/B/C.

QUESTION 3
SOALAN 3

(a) Differentiate the following functions with respect to x.

Bezakan setiap fungsi yang berikut terhadap x.

iii.

. o e ; 3
(b) Determine % for the implicit function coshx? ‘+lny=x2y +5
It .

SULIT BA601: ENGINEERING MATHEMATICS 5

This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)
question from each part, and ONE (1) remaining question from either part A/B/C

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

[3 marks]
[3 markah]

|4 marks]
[4 markah]

[5 marks]
[S markah]
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d : : 2 23
Tentukan ;% untuk fungsi tersirat coshx” +Iny=x"y” +5
X

[7 marks]

[7 markah)
. 3 . g Bx B2 92 2 0%
Cé(;z (c) Given z u4ycosh(3x)+ 3xs1nh(2y), find Eéja\“jéfaxay nd ax
Diberi z :4ykosh(3x)+ 3xsinh(2y), cari ggﬁ—ja;f 2 sl
ax Oy &x® oy oxdy Gyox
[6 marks]
[6 markah)
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QUESTION 4
SOALAN 4

(a) Integrate the following functions with respect to x.

Kamirkan fungsi-fungsi berikut terhadap x.

i. _[sinh(9 - 7x)dx
il. J5C05h31’5i11h X dx
iii. f ﬁ%dx

7—(x+2)

(b) Solve the following integrals:

Selesaikan kamiran yang berikut:

. J‘~—3-x—dx
(x+3)(x+2)
o — S o
i j —dx
s | +-9%

BA601: ENGINEERING MATHEMATICS 5

[3 marks]
[3 markah)

[5 marks]
[5 markah]

[5 marks]
[3 markah]

[6 marks]
[6 markah]

[6 marks]
[6 markah]
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SECTION C
BAHAGIAN C

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

question from each part, and ONE (1) remaining question from either part A/B/C
ARAHAN :
Bahagian ini mengandungi DUA (2) soalan dengan jumlah 23 markah setiap soalan.

Jawab SATU (1) soalan dari setiap bahagian, dan SATU (1) soalan selebihnya dari
mana-mana bahagian samada A/B/C.

QUESTION 5
SOALAN 3

(a) Form a differential equation for each of the following functions:

Bentukkan persamaan pembezaan bagi setiap fungsi yang berikul:

i y=Ax’ —6Bx [6 marks]
[6 markah)
ii. y=4A4cosh2x—4Bsinh2x [4 marks]

(4 markah)

(b) Solve the following differential equations:

Selesaikan persamaan pembezaan berikut:

i e¥y~* % — [3 marks]
. S — — - —————————— ki)
ii. s 24 [5 marks]

[ markah)

[7 marks]
[7 markah)

. x
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QUESTION 6

SOALAN 6

(a) Solve the following differential equations:

Selesaikan persamaan pembezaan berikut:

¥

dy  5x°
de 3y’ +7
dy Ry
—+5y=e”
dx 4

(b) Solve the following second order of differential equations:

Selesaikan persamaan pembezaan peringkat kedua berikut:

iii.

95 oD 20y=0

dax” dx
9V 14D 49,0 ,
ax’ I
Q + 2@ +7y=0
dx’ dx

SOALAN TAMAT

[6 marks]
[6 markah)

[5 marks]
[5 markah]

[4 marks]
[4 markah)

[4 marks]
[4 markah)

[6 marks]
[6 markah|
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FORMULA ENGINEERING MATHEMATICS S

HYPERBOLIC FUNCTIONS

INVERSE HYPERBOLIC FUNCTIONS

X e 3

sinhxy ¢ ~°¢
2

e.\' +€—.I‘

coshx =-—_—"—-__
2

X =¥
tanh x = %
e,\ A

+e
¥

sechxy =

—X

cosechx =

e

sinh' x =In (,\'+\/E):—oo<x<oo
In (erv‘x2 71):.\-21

cosh ' x

tanh "' x

I
N —
¥ I
|+
= | =
——
-
N

coth ' x

sech'x =1In

cosech ™!

RECIPROCAL HYPERBOLIC IDENTITIES

1
cosec x = ——

Sinx

S€C x =
COosXx

cot x =
tanx

1
sinhx

cosech x =

sech x =
coshx

1
tanh x

coth x =

TRIGONOMETRIC IDENTITIES

HYPERBOLIC IDENTITIES |

2 . 2
cos“x+sin"x =1

i b §
fl 1+ tan” x =sec’x
| 2
: cot’ x + 1 = cosec” x
Bl sin 2x =2 sinxcosx
T e —— e —
dl cos 2x =cos” x—sin" x
i
= 2cos x- 1
.2
=]-2sin"x
: 2tan x
il tan 2x =
l—tan~ x
sin(xty) = sinxcosy xcosx siny
cos(xty) =cosxcosyTFsinxsiny
tan x * tan
tan(x £ y) = e

[ ¥ tan xtan y

2 .2
cosh™ x -sinh™x =1

|- tanh® x = sech? x
coth® x - 1 = cosech’ x
sinh 2x =2 sinh x cosh x
cosh 2x = cosh?® x + sinh® x
= 2 cosh®x - |
=1 +2sinh’x
2 tanh x
tanh 2x = ;
1+ tanh - x
sinh(x £ y) =sinh x cosh y + coshx sinh y
cosh(xty)  =coshx coshy + sinhx sinh y
tanh x T tanh p
tanh (x £ y) )

| £ tanh x tanh y




BASIC OF DIFFERENTIATION

BASIC OF INTEGRATION

! (k) =0; k= constant

DIFFERENTIATION OF TIGONOMETR]C

= ku + C ; k= constant

J-k du

n+l

+C:n#-1

Ju” du =4
n+1

_[‘!" du In !u‘
u S

L

i

-

u "
e"du e
J =—’+C

U

INTEGRATION OF TRIGONOMETRIC

FUNCTIONS FUNCTIONS
d . du I sinu du —Ccos u
——(cos u) =-—sinu.— = +C
" " r
dx X ]
d ;. i I cos u du sin u
— (sin u) =CoSU.— B il
dx dx u
d . du J- sec’ u du tan u
—(tan u) =sec” u.— = ———bil
dx dx u
d , du J-cos;ec2 u du —cotu
—(cotu) =-cosec’ u.— = +C
" " !
dx x u
d du jsec u tan u du sec u
-—(sec u) =sec u.tany.— =r—— &
AX X U
d du jcos ec u cot u du —cosec u
—(cosec u) =—cosecu.cot u.— =—+C
dx dx .

DIFFERENTIATION OF HYPERBOLIC
FUNCTIONS

INTEGRATION OF HYPERBOLIC FUNCTIONS

du

7**”%(%3}1'11')”: sinha=——— eSS

X [X

d . du
—(sinh «) =cosh u.——

dx dx
i(tanh u) =sech’u du
dx dx
i(coth u) =-cosech’ u.@

¥ dx
i(sech u) = —sech u.tanh u.@
dx dx

a, (cosech u)  =—cosech u.coth u.ﬂrﬂ

dx

dx

_[ sinh & du

cosh wu
= 7:'77'__._7.’_._77_74, C’i e
u
Jcosh u di sinhw
= —— il
T
Jsec ' udu tanh o .
= f
u
jcos ech” u du —coth u
=——F+C
"
J.sec h utanh u du —sechu
s L
u
J.COS echucothuduy  —cosech u St

u




. FORMULA ENGINEERING MATHEMATICS S

DIFFERENTIATION OF INVERSE
TRYGONOMETRIC FUNCTIONS

lNTEGRATlN OF INVERSE
TRYGONOMETRIC FUNCTION

d . 5 _ 1 du |
E(sm 1[) 7 ~M<
d ] du
el * =—— T |
e (COS ! u) ,—I B “2 rY |2{‘ <
i(tan’I u) - . an
dx 1+u dx
5—_(:::0‘{'J zr) = ] 5 ﬂ
X l+u” dx
i’ -l = 7| : ﬂ > |
dx sec™ u) | =1 dx d
d -1 = _; @ l
E(COS ec™ u) 1 u| >

DIFFERENTIATION OF INVERSE HYPERBOLIC

FUNCTIONS

]

Lo U
J' - ,dH =sin"' = +C, ‘u‘<a
Na —u
| J g
et =egE — ¥ G |u|<a
Na —u” a
1 1 MU .
_[ — du =—tan"' = +C

a +u a

] | oo )
j— - —du = —cot” = +C
a +u” a a
= w u‘>a

1
: du = L
J N a

Y

J- N

INTEGRATION OF INVERSE HYPERBOLIC
FUNCTIONS

1 au ,
—cosec” — +C, u’>a
a

a

dr. o ] du
—(sinh™ u T
a’x( ) u' +1 dx

L du

d = -

E(cosh 'u) Ty |u| > 1
d E I du

é—&([anh 'u) g gy lu| <1
T

?(coth zr) —— ,’z.f| 2l

INTERGRALS INVOLVING QUADRATIC EXPRESSION

u 5
—+C a>0

a

=sinh ™!

= cosh ™'

u :
J.ij = —+C u>a
Nu —a’ a

] au
= faph ™ — +C }u‘<a
a a

] a U
—coth™ = +C; |u|> a
a a

| qu .
——sech” = +C

a a

1 qou )
——cosech™ — +C
a a

Completing the square

5 .
ax- +bx+c = a[

sz
X+—
2a



SOLUTION FOR 1°t ORDER DIFFERENTIAL EQUATION

Homogeneous Equations Linear Factors (Integrating Factors)
e Substitution
yeoIF =[QeIFdx

dy dv

y=vx and —=v+x— Whete [F =¢!f#
dx dx

Logarithmic

_ Ina

a =€

_ exln a

GENERAL SOLUTION FOR 2"¢ ORDER DIFFERENTIAL EQUATION

ar]
Equation of the form a—+ bQ +cy=10
dx” d.

X

1. Real & different roots: y=Ae"" + Be™

2. Real & equal roots: y=e""(A4+ Bx)

3. Complex roots: y=e“"(Acos fix + Bsin fx)

ROOTS OF QUADRATIC EQUATIONS

ax’ +bx+c¢=0

: —b+b* —4ac

- Da




