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Kertas ini mengandungi EMPAT BELAS (14) halaman bercetak.
Bahagian A: Struktur (2 soalan)
Bahagian B: Struktur (2 soalan)
Bahagian C: Struktur (2 soalan)
Jawab 1 soalan dari setiap Bahagian dan pilih 1 soalan dari mana-mana Bahagian
Dokumen sokongan yang disertakan : Formula

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIARAHKAN

(CLO yang tertera hanya sebagai rujukan)
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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 daripada setiap bahagian (4, B dan C) dan Jawab SATU (1)
lagi soalan yang belum dijawab dari mana-mana bahagian.

SECTION A
BAHAGIAN A

QUESTION 1
SOALAN 1

(a) By using definition of hyperbolic functions, find the value of:

Dengan menggunakan definisi fungsi hiperbola, cari nilai bagi:

i, sinh(—3.254)
[2 marks]
[2 markah]
ii. 4sec h(\/g )
[2 marks]
[2 markah)]
s Beom@as)
cos ech[ij
4
[3 marks]
[3 markah]

(b) If sinhg?x + k3 = 2z% coth(x + z?) , find the value of k when x =2 and
z=4,
Jika sinh%x + k3 = 2z% coth(x + z?2), cari nilai bagi k bila x = 2 dan

z=4,

[5 marks]
[5 markah]
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(c) Prove that coth?x — 1 = cosech®x by using definition of hyperbolic functions.

Buktikan bahawa coth®x — 1 = cosech®x dengan menggunakan definisi fingsi

hiperbolik.

[7 marks]
[7 markah)

coshx

(d) Complete the table below for equation y = . Then sketch the graph in the

rangeof =3 =S x £ 3.

Lengkapkan jadual di bawah bagi persamaan y = %. Seterusnya, lakarkan

graf pada julat =3 < x < 3.

[6 marks]
[6 markah)
X -3 -2 -1 0 1 2 3
vy

[F%)
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SULIT BA601: ENGINEERING MATHEMATICS 5

QUESTION 2
SOALAN 2

(a) Find the value of the following functions by using the definition of hyperbolic
functions.

Cari nilai bagi fungsi-fungsi yang berikut dengan menggunakan definisi fungsi
hiperbolik.

i sinh (In 2.7)
[2 marks]
[2 markah]
ii. cosechy2.5
[2 marks]
[2 markah)
sinh 2.5
iii. B e
cosh(-0.54)
[3 marks]
[3 markah)]
(b) Find the value for sinh x if 2 cosh x = 3.
Cari nilai bagi sinh x jika2 cosh x = 3.
[5 marks]
[5 markah]

(¢) Complete the table below for the equation of y = sec h(gj and sketch the graph.

Lengkapkan jadual di bawah bagi persamaan y = sec h[%] dan lakarkan graf.

b4 -4 -2 0 2 4
y
[5 marks]
[5 markah)
4
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SULIT BA601: ENGINEERING MATHEMATICS 5

(d) Sketch a quadrant graph and determine the principal value for each of the

following functions given:

Lakarkan graf sukuan dan dapatkan wilai prinsip bagi setiap fungsi yang
diberikan:

i. cos™'(0.8557)
[4 marks]
[4 markah)
ii. tan~' (-1.75)
[4 marks]
[4 markah]
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SECTION B
BAHAGIAN B

QUESTION 3
SOALAN 3

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

Bezakan setiap fungsi yang berikut terhadap x.
i. y=cot” (e")
ii. y=cosech™ (Zx)
ii. y=x"In(sinhx)
iv.  y=cosh™ sec(x)

v.  y=(sinhx)(cothx)

(b) Prove that di(cosh" (coshx))=1
X

Buktikan bahawa g— (cosh™ (cosh x)) =i
X

[3 marks]
[3 markah)

[3 marks]
[3 markah)

[5 marks]
[5 markah]

[Smarks]
[5 markah)

[3 marks]
[3 markah]

[6 marks]
[6 markah]

SULIT




CLO2
C3

CLO2
3

SULIT

QUESTION 4
SOALAN 4

(a) Determine the following integrals :

Tentukan setiap kamiran yang berikut:

i jzxdx

1

N J.(JH~1Nx2-£—2x

dx

iii.  [sinh(2x)dx

(b) Solve the following integrals given :

Selesaikan kamiran berikut:

i Ixz ln(3x)dx

) x—1
ii. —dx
J-sz —x-3

BA601: ENGINEERING MATHEMATICS 5

[4 marks]
[4 markah)

[6 marks]
[6 markah]

[3 marks]
[3 markah]

[6 marks]
[6 markah]

[6 marks]
[6 markah]
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L4

SECTION C
BAHAGIAN C

QUESTION 5
SOALAN 5

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

Bentukkan persamaan pembezaan bagi setiap fungsi yang berikut :

i. y = Ax3 + x*
[5 marks]
[5 markah]
ii. y = Acos(3x + B)
[3 marks]
[3 markah)
(b) Solve the following differential equations:
Selesaikan persamaan pembezaan berikut.
i v (1+x2)dy = —x (1 +y?) dx
[7 marks]
[7 markah)
Y e — 7
ii e 5y =x
[6marks]
[6 markah)
(c) Solve the second order differential equation below.
Selesaikan persamaan pembezaan peringkat kedua di bawah.
2
LI L
dx”  dx
[4 marks]
[4 markah)
8 SULIT
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QUESTION 6
SOALAN 6

(a) Form a differential equation for y = A4x +£.
X

B
Bentukkan persamaan pembezaan bagi y = Ax+—.
x

(b) Solve the differential equation for P _ —2—)%
3xy
Q B 2y3 _x3

Selesaikan persamaan pembezaan bagi 3
xy

|

3
(c) Solve the following second order of differential equations:

Selesaikan persamaan pembezaan peringkat kedua berikut:

2
. y_2@+

l —_—

=)
dx? dax -

2
Y g% 41y=0
dx” dx

SOALAN TAMAT

[7 marks]
[7 markah]

[8 marks]
[8 markah)

[3 marks]
[3 markah]

[7 marks]
[7 markah)
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SULIT
J HYPERBOLIC FUNCTIONS INVERSE HYPERBOLIC FUNCTIONS
' sinhx =£ _28 sinh™ x =ln(x+'\/x2+1);——00<x<00
X L
! coshx =% ;e cosh * x =In(x+1,‘x2—1);x21
‘ tanh x :e"-e -‘ tanh " x =iln(1+xjr|x‘<1
| e’ +e™ 2 \l-x
x —x 1 x+1
} coth x 2 Z e ;x20 coth " x =—ln( Jr‘x|>l
e\‘ ﬁe—x 2 xX—
1 i, 1++41-x%
; sechx = - sech™*x =In| ——— |;0<x=1
e +e™" x
1 14+x?
) =In| —+ i x#0
cosechx =————;x#0 cosech ™ x |’CI
e’ —e”

RECIPROCAL TRIGONOMETRIC
IDENTITIES

RECIPROCAL HYPERBOLIC IDENTITIES

1
|
i
|
|
1
cosec x = —
sin x
1.
|

TRIGONOMETRIC IDENTITIES

1

sinh x

cosech x =

HYPERBOLIC IDENTITIES

cos’ x+sin*x =1
2 2
1+tan" x =sec” x

cot’ x+1 = cosec’ X

10

cosh? x-sinh®’x =1
1- tanh?® x = sech® x

coth?x-1 = cosech? x
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SULIT BA601: ENGINEERING MATHEMATICS 5 . SULIT BAGIT: ENGINEERING Ml rremamics 5
sin 2x = 2 sin x cos x sinh 2x = 2 sinh x cosh x —d-(sec u) = sec . tanu ﬁ Isec utanudu _Secu S
dx ’ ’ dx u'
cos 2x = cos’ x —sin’ x cosh 2x = cosh® x + sinh® x
d du cosec u cot u du —cosec u
= 2cos’x-1 = 2cosh’x-1 _(COSEC H) =-—cosec u.cot Ha .[ =—’+C
| X u
- _ visd = 5 2 _
e L DIFFERENTIATION OF HYPERBOLIC | [NTEGRATION OF HYPERBOLIC FUNCTIONS
2 tan x FUNCTIONS
tan 2x = —
2 2 tanh x d i cosh u
I —tan” x tanh 2x = — i(cosh u) =sinh o jsmh BEE e
1+tanh” x dx dx 5
| ,
d ;. du sinh u
| sinh(x+y) = , d—(smh u) =coshu.— ICOSh wdu —+C
' sin(xty) = sinxcosy tcosx siny ) ) X dx u
. sinh x cosh y + cosh x sinh y J oA W ud tanh u
—(tanh u) =sech’ u.g Isec wau i
& & . . U
cos(xty) =cosxcosy Fsinxsiny |cosh(xty) =coshx coshy + sinhx sinhy .
d a 2 - coth u
——(coth u) = —cosech’ u.—u _[COS ech” u du ———— C
\ an(xty) - tan x X tan y malileksy = tanh x £ tanh y dx X u
‘ B I ¥ tan x tan B 1 £ tanh x tanh d —sech u
| g g | i(s;ech u) =-sech u.tanhu. = Isechutanh @ e e = &
dx dx u
‘ BASIC OF INTEGRATION d
! u —cos ech u
. (cosechu) =—cosechu.coth U Icosech wooth-wd _ —+C
| J-k du = ku + C ; k = constant _ “
DIFFERENTIATION OF INVERSE INTEGRATION OF INVERSE
n ] TRYGONOMETRIC FUNCTIONS TRYGONOMETRIC FUNCTION
_[ u" du u
| = —1' + C} n#-1
| G 1 du 1 i
' sin”u) = =, |4<1 ————du =sin? = +C |u<a
_[—l—du _I“M +C ( ) Vi-u® dx J‘\/az-—uz a
!
d i 1 du 4 U
—lcos ™ u = u‘<1 =cos” — +G( |u|<a
| dx ( ) 1—u dx I
: d - 1 du
DIFFERENTIATION OF TRIGONOMETRIC INTEGRATION OF TRIGONOMETRIC ~d—(tan u) T
FUNCTIONS FUNCTIONS * .
. P |
ii_(cos u) = —sin u.? . _[smu du _—C ’Su_i_c d ( ¢ ) 1 du I 1 = 1 ot e
i —lcot " u}) =-— S —— = — —
| ) dx T+u" dx a’ +u’ a a
d #, du sinu
d—(sm u) =cos u.— ,[COS wdu —+C J |
b x u
| d( .,y 1 adu o] >1 et |
d 2 tan u —(sec u) = 3 .| uu? —a* = —sec — +C( 2.t| >a
j—(tan u) =sec’ T d J.sec udun —+C dx ||V -1 dx g a a
dx dx u
d i 2 —cotu
—(cot u) o cimEaa i 8 J-Gosec wdu _ L C
dx X u
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| SULIT BA601: ENGINEERING MATHEMATICS 5 ey SULIT BA601: ENGINEERING MATHEMATICS 5
d 1 , SOLUTION FOR 1* ORDER DIFFERENTIAL EQUATION
2 (cos ec™ u) I du J._ e . -
, ”b‘l ’u|«/uz—a2 = —cosec ' — +C, u]>a
a a

i JulNu? 1 dx Linear Factors (Integrating Factors)

Homogeneous Equations

i
l e Substitution
INTEGRATION OF INVERSE HYPERBOLIC |
‘ yeIF =[QeIFdx

FUNCTIONS

DIFFERENTIATION OF INVERSE
HYPERBOLIC FUNCTIONS

d
y=vr and Loyl Where IF =¢!7*®
” dx dx

1
.[ P 2d_ i 1 U
Ja'-i—u. =sinh ;+C, a>0

Logarithmic

Ina

1
-[,/u2_a1d :cosh'1£+C, u>a

a

1
Ja _u,du Liannt ¥ +G

-2 dx a a

GENERAL SOLUTION FOR 24 ORDER DIFFERENTIAL EQUATION

]
[
1]

u<a

d’y

Equation of the form @ —

dy
+bhb—=—+cy=0
o 34

—1—coth L8y C:

1£| >a
m;, x

y=Ae™” + Be

1. Real & different roots:

y=e""(A+ Bx)

2. Real & equal roots:

3. Complex roofs: F=e ax(ACOS fx + Bsin fix)

) lu{ 14+2° dx’

ROOTS OF QUADRATIC EQUATIONS

INTERGRALS INVOLVING QUADRATIC EXPRESSION

ax> +bx+c=0

Completing the square

=—bi\ﬂb2 —4ac

2a

X

bere=xeg ] ved
ax” +bx+c =gl x+—| +c——

2a 4a
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