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SULIT |







SULIT BA601: ENGINEERING MATHEMATICS 5

INSTRUCTION:

Answer ONE (1) question from each section (A, B and C) and answer ONE (1) question
from any section that has not been answered.

ARAHAN :
Jawab SATU (1) soalan davipada setiap bahagian (A,B dan C) dan jawab SATU (1)

soalan yang belum dijawab dari mana-mana bahagian.

SECTION A
BAHAGIAN A

QUESTION 1
SOALAN 1

a) Find the value for each of'the following by using the definition of hyperbolic

functions :
Cl Cari nilai bagi setiap yang berikut dengan menggunakan definisi fungsi hiperbolik :

CLO 1

i) cosh(In 3)

[2 marks]
[2 markah)
i)  tanhV4
[2 marks]
[2 markah|
iii)  sinhx = find tanh x
[5 marks]

[3 markah]

3 5
iv) cosech —
12

[3 marks]

[3 markah)

o
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CLO 1 b) If the water wave with length, £ =40 m moves with velocity in the depth of water,

d =5 m where g is the gravity acceleration = 9.81 ms™. Find the velocity, v.

2
Jika panjang ombak L = 40 m bergerak dengan kelajuan kedalaman air, d = 5 m di
mana g adalah pecutan graviti iaitu = 9.81 ms™. Cari nilai kelgjuan, v.
_ gL ranh 2nd
v= |5-tan ( L )
[5 marks]
[3 markah)
CLO 1 c) Prove that sinh (x + y) = sinh x coshy + cosh x sinh v.
3 Buktikan bahawa sinh (x + y) = sinh x cosh y + cosh x sinh y.
o
[5 marks]
[5 markah]
CLO 1 d) Determine the principle value of cos ™ (cos 50°). Sketch the graph.
- 3ﬁmbapmkan“nﬁafprm:ﬁpafﬁﬁgi'wsﬂ’(’cos*50°).*La'karkan araf.

[3 marks]

[3 markah]

(8]
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QUESTION 2
SOALAN 2
CLOI (a) Calculate the value for each of the following hyperbolic functions.
Cz
Kirakan nilai bagi setiap fungsi hyperbola yang berikut.
i sinh(-5)
[2 marks]
[2 markah)
o 1
ii, tanh (5)
[2 marks]
[2 markah)
iii. ~ coth™5
[2 marks]
[2 markah)
. sech™1(0.2)
[2 marks]
[2 markah)
CLO] (b) Prove that :
C3 Buktikan :
coshx + sinhx = e*
[4 marks]
[4 markah)
4




CLOI
Lz

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

Lakarkan graf sukuan dan dapatkan nilai prinsipal bagi fungsi-fungsi berikut.

iil.

sin~1(0.95)

tan~'(v2)

cot 1 (+/9)

[4 marks]
[4 markah]

[4 marks]
[4 markah]

[5 marks]
[3 markah]




1
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SECTION B
BAHAGIAN B
QUESTION 3
SOALAN 3
CLO2 | a) Find @ for the following functions:
dx
C2
.dy . .
Cari— bagi fungsi berikut:
dx
) y =—2sinh?3x [3 marks]
[3 markah]
. _ = :
i) y =cosh ' (tanx) [4 marks]
[4 markakh)]
i)  y=e>sinh™! 5x [S marks]
[5 markah)]
CLO? b) Differentiate the following function to x
€2 Bezakan fungsi berikut terhadap x
567 + 4x2y + y3 = gosh'x [6 marks]
[6 markah)]
0%z 8%z !
CLO2 | o) If z=3xcosy, prove that —— + =—6siny
C3 Oyox  Oxdy
, ; 8%z 9%z .
Jikaz =3xcosy buktikan + =—06siny
dyox  OxOy
[7 marks]
[7 markah|
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QUESTION 4
SOALAN 4
CLO2 (a) Find the integration of the following functions.
C3 Dapatkan pengamiran fungsi dibawah.
i _[ 7 tanh(3x + l)d\’
- i
[5 marks]
[5 markah)
ii j——l——a’,\
V25 - 4x?
[5 marks]
[5 markah)
1
iii. j ——dx
Vox? -3
[S marks]
[5 markah]
82)'
iv J‘—ﬁdx
I+e™
[5 marks]
[3 markah)
CLO2 | (b) Integrate R B— by using integration by partial fractions.
C3 (x =3)(x+3)

Kamirkan —
(x =3)(x+3)

separa.

terhadap x dengan menggunakan kamiran pecahan

[5 marks]
[3 markah]
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SECTION C
BAHAGIAN C

QUESTION 5
SOALAN 5

CLO3 | (@) Form the differential equation for y = Ax? — Bx + x.

2
Bentukkan persamaan pembezaan bagi vy = Ax* — Bx + x

[8 marks]
[8 markah]

CLO3 | (b) Determine the general solution for the following differential equations.

C3 Tentukan penyelesaian am bagi persamaan pembezaan yang berikut.
. 5 dy ;
Looet—= 4, given y = 3 and x = 0. [5 marks]

[5 markah]

it ay _ 3 ;
. x—== 5x°+ 4 [5 marks]

& L 1.3
[S5markah]

-
111. x£+y=x3 [7 marks]

[7 markah)
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QUESTION 6
SOALAN 6

(a) Solve the differential equation below by using an appropriate method.

CLO3
C4 Selesaikan persamaan pembezaan berikut dengan menggunakan kaedah yang
sesuai.
d
(x’ +xy)gy:xy—y2 [10 marks]
[10 markah)
CLO3 | (b) Solve the following second order differential equation.
2 Selesaikan persamaan pembezaan peringkat kedua di bawah.
. d’y _dy
i 2—--5—+3y=0 4 marks
' dx [ |
[4 markah)
i, "%’+14@+49y=0 [4 marks]
dx £
[4 markah]
d’y L dy
iii. -3—+7y=0 7 marks
dx’ dx 4 [ :
[7 markah]
SOALAN TAMAT




FORMULA ENGINEERING MATHEMATICS. S

HYPERBOLIC FUNCTIONS |

INVERSE HYPERBOLIC FUNCTIONS ||

: et —e " T
sinh x :T sinh™ x =1n(x+«/x2+1);—oo<x<oo
e’ +e” 3
cosh x :_2§_ cosh ' x :]n(x+wfx2—1);x21
X | +
tanh x =LL tanh "' x =§ln(i x];‘xl<1
e’ +e™” e
X =5 ] +I
coth x :e.+e —x%£0 coth 'x =—=In L ;|x|>1
e_\_e—.\ 2 x-1
2 ] ++/1—x?
sechx =——— sechtx =l ———" | g<zxi
& +e” #
2 = In L+sz x4
cosechx =———; x#0 cosech ™ X |x| ¥
g —g"

RECIPROCAL TRIGONOMETRIC IDENTITIES

RECIPROCAL HYPERBOLIC IDENTITIES

cosec x = —
Sin x
sec x =
COS X
cot x =
tan x

TRIGONOMETRIC IDENTITIES

1
cosech x = —
sinh x
|
sechx=
cosh x
1
coth x =
tanh x
HYPERBOLIC IDENTITIES

cos® x +sin’x =1

2 .
cosh® x - sinh’x =1

Il sin 2x =72 §in X COS X

cos 2x =cos’ x —sin’ x
= 2cos’x- |
=1-2sin’x

' 2tan x
Il tan 2x = —
[-tan® x

| sin(xty) = sinx cosy *cosx siny

cos(xty) =cosxcosy F sinxsiny

| tan(x+y) = tan x = tan y
'1 B 1F tan xtan y

I 2 2 2
I+ tan” x =sec’ x 1- tanh® x =sech” x

: 2 , )
cotis—+1 =-COSecTx | coth*x=1 =—cosech™x

sinh 2x =2 sinh x cosh x
cosh 2x = cosh® x + sinh® x

= 2 cosh®x - 1

=1+2sinh’x
tanh 2x = ———2 il f

1+ tanh - x

sinh (x £ y) =sinh x cosh y £ cosh x sinh y
cosh(xxy)  =coshx cosh y * sinh x sinh y

tanh x & tanh y
1 + tanh x tanh y

tanh (x =+ y) =




BASIC OF INTEGRATION

d | du

o (1“ f”l) e
d u o il _‘Z{E
E( ) N dx

DIFFERENTIATION OF TRIGONOMETRIC

jkdu

f u" du
j du

Ie“du

&

= ki + C ; k= constant

M;Hl

+C:n#-1

n+1

ln u‘

[ dit )
dx

EH

+C

INTEGRATION OF TRIGONOMETRIC

. FUNCTIONS

FUNCTIONS FUNCTIONS
d . du Jsin wdg ZS08Y
—(cos u) =-sinu.—— = (du] i
x P
dx
d /. du .[cos wdu - 0¥
d—(sm u) =cos ud— (du)
x e
d , du J‘secz il LM
d—(tan u) =sec’ u.d— (du)
& - dx
, du Jcosecz udy =7, &
d—(cot u) =—cosec u.d— (du]
X X =
du j secu tan u du = 5¢°U
—(secu) =sec u.tanu.;— (dz:]+c
X b =
dx
d du Icos ecucotuydu _7°0S€cy -~
—(cosec u) =-cosecu.cot u.— (@J
dx b4 &

DIFFERENTIATION OF HYPERBOLIC

INTEGRATION OF HYPERBOLIC FUNCTIONS

—(cosh ) =sinh !
dx dx

i_(sinh u) =cosh u.?

%
i(tanh u) =sech’ L
dx e
—d—~(coth u) =-—cosech’ u. i
dx
—d—(sec hu) =-sechu.tanhu fili
dx dx

d du
—(cosechu) =-cosechu.coth u.—

dx dx

f sinh u du

J‘COSh u du
Isec h* u du
J-(:osec;'/’fr2 u du

J- sech utanh u du

J-cos echu coth u du

_ cosh u

e

—coth u

LY
(&)
dx

—sech u

—-cosech u

_zeosechu
[dn} :
dx




" DIFFERENTIATION OF INVERSE INTEGRATION OF INVERSE

TRYGONOMETRIC FUNCTIONS TRYGONOMETRIC F UNCTION
1 du |

i(sin"' u) = = — | [u|<1 : du =sin' X1 lu| <a

dx l—u® ax &~ a

—Ci(cos” u) S gt lu| <1 J.— %a’u =cos' L 1 lu <a

vat —u? a

DIFFERENTIATION OF INVERSE HYPERBOLIC INTEGRATION OF INVERSE HYPERBOLIC

FUNCTIONS FUNCTIONS
& 1 du 1 .y i W
—{sinh™ u} = — ————dU =sinh' Z +C >0
dx( ) u'+1 dx Iva2+u2 a

i((:osh" u) = 1 du’ |HI>1 J.—“—l—du =cosh ' £ ci SN T

dx u® —1 E u —a a

i(tauh‘1 u) =] 5 ﬂ{-, u, | J‘%du = itanh 1240 |u!<a
dx l—u" dx a —u’ a a
i(coth - u) = 5 @,lul =1 J—,L%dzf = lcoth 1K 4 C; |u’>a
dx 1-u” dx u —a a a
i(sech" u) i : @, O<u<l J'-11—dzf =—lsech'| .
dx u1—y* dx uva® —u’ a a
d o - ! du =0 1 . =——cosech X 4+ ¢
E(COS ech u) Iul ,——+ " u f—————du F__az T u 5 P

INTERGRALS INVOLVING QUADRATIC EXPRESSION

Completing the square

2
9 b
ax*+bx+e =a|lx+—| +o—-—
2a



FORMULE ENGINEERING MATHEMATICS 5

SOLUTION FOR 1t ORDER DIFFERENTIAL EQUATION

Homogeneous Equations Linear Factors (Integrating Factors)

e Substitution
yolIF =[QeIF dx

y=vx and Dy Where IF =e!’®
dx dx

Logarithmic

Ina

a =€

X xlna

a =e

.
. a
[ede =T ¢
In a

GENERAL SOLUTION FOR 27¢ ORDER DIFFERENTIAL EQUATION

dy ,dy
+b—+cy=0
i dx &

Equation of the form a

m, x m, x
y=Ae""" + Be"

1. Real & different roots:

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

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




