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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 [ 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

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 :

BA601: ENGINEERING MATHEMATICS 5

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:

CLOl
Cc2 Dengan menggunakan definisi fungsi hiperbola, cari nilai bagi:
i siﬂh(—3.254)
[2 marks]
[2 markah)
i 4sech(v/8)
[2 marks]
[2 markah]
i 8coth(2.48)
cos ech(:;)
4
[3 marks]
[3 markah]
cLo1 |(b) If sinh %x + k3 = 222 coth(x + z?), find the value of k when x =2 and
7

=4

Jika sinh—zE + k3 = 222 coth(x + z%), cari nilai bagi k bila x = 2 dan

z =4,

12

[5 marks]
[5 markah]
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r SULIT BAGO1: ENGINEERING MATHEMATICS 5

CLO1 (¢} Prove that coth’x — 1 = cosech?x by using definition of hyperbolic functions.
€2

Buktikan bahawa coth®x — 1 = cosech?x dengan menggunakan definisi fungsi
hiperbolik.

[7 marks]
[7 markah]

oshx

CLOL | (d) Complete the table below for equation y = =

. Then sketch the graph in the
C2

range of =3 <x =<3,

sh x

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

graf pada julat —3 < x < 3.

[6 marks]
[6 markah)
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QUESTION 2
SOALAN 2

cLOo1 | (a) Find the value of the following functions by using the definition of hyperbolic
C2 functions.

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

I sinh (In 2.7)
[2 marks]
[2 markah]

il cosechv2.5

[2 marks]
[2 markah)

sinh 2.5

iil. —_—
cosh(~0.54)
[3 marks]

[3 markah)

CLO1 (b) Find the value for sinh x if 2 cosh x = 3.

C2
Cari nilai bagi sinh x jikaZ coshx = 3.

[5 marks]

{5 markah]

o

and sketch the graph.

o | =
~ i

CLO1 |(c) Complete the table below for the equation of y = sec h(
\

C2

Lengkapkan jadual di bawah bagi persamaan y = sech[%j dan lakarkan graf.

[N
Pl

[ x -4 -2 0

[5 marks]
[ markah]
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CLOT | (d) Sketch a quadrant graph and determine the principal value for each of the

C3 . . .
° following functions given:

Lakarkan graf sukuan dan dapatkan nilai prinsip bagi setiap fungsi yang

diberikan:
i cos(0.8557)
[4 marks]
[4 markah)
i, tan™' (—1.75)
[4 marks]
[4 markah)
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SECTION B
BAHAGIAN B
QUESTION 3
SOALAN 3
CLO2 |(a) Differentiate the following functions in respect to x.
. Bezakan setiap fungsi yang berikut terhadap x.
i yzcot_](e"')
[3 marks]
[3 markah)
ii. y=cosech™(2x)
[3 marks]
[3 markah)
i, =t ln(sinh x)
[5 marks]
[5 markah]
iv. y=cosh™ sec(x)
[Smarks]
[5 markah)
v.  y=(sinh x)(coth x)
[3 marks]
[3 markah)
- d -
croo | (b) Prove that T(c:osh (cosh x)):l
C3 [ 0

Buktikan bahawa f} (cosh “(cosh x)) =1
X

[6 marks]
[6 markah]

SULIT
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QUESTION 4
SOALAN 4

(a) Determine the following integrals :

Tentukan setiap kamiran vang berikut:

i 22
X +4
[4 marks]
[4 markah)
i ——11—%&-
(x +INx? +2x
[6 marks]
[6 markah)
iii. fsinh(2x)dx
[3 marks]
[3 markah)

(b) Solve the following integrals given :

Selesaikan kamiran berikut:

i sz In(3x)dx
[6 marks]

[6 markah)

[6 marks]
(6 markah)
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SULIT BAGO1: ENGINEERING MATHEMATICS 3
SECTION C
BAHAGIAN C
QUESTION 5
SOALANS5
CLO3 (a) Form a differential equation for each of the following functions:
3
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)
L3 (b) Solve the following differential equations:
3
Selesaikan persamaan pembezaan berikut:
i. ¥+ (1 + x2)dy = —xf (1 + y?) dx
[7 marks]
[7 markah)
I d_y _ = 7
ii. X—=—05y =X o
[6marks]
[6 markah)
(c) Solve the second order differential equation below.
CLO3
C3 Selesaikan persamaan pembezaan peringkat kedua di bawah.
492, Y
—fx
[4 marks]
[+ markah)
8 SULIT




SULIT BA601: ENGINEERING MATHEMATICS 5

QUESTION 6
SOALAN 6

(a) Form a differential equation for y = Ax+ E ;

CLO3 X
: B
Bentukkan persamaan pembezaan bagi y = Ax + .
X
[7 marks]
[7 markah)
5 : . . dy 2y’ -x°
CLO3 (b) Solve the differential equation for — = ———
5 dx 3xy”
C3 3
Selesaikan persamaan pembezaan bagi Ll = Qﬂi—r ;
dx 3y
[8 marks]
(8 markah)
g (c) Solve the following second order of differential equations:
3 Selesaikan persamaan pembezaan peringkat kedua berikut:
i TV _2®,y=0
dx” dx
(3 marks]
(3 markah]
i, £ TS g1y=0
e dx
[7 marks]
[7 markah)
SOALAN TAMAT

9
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HYPERBOLIC FUNCTIONS INVERSE HYPERBOLIC FUNCTIONS

: et —e" o =
sinh x :f Slﬂh1X =in (;l--g-\/sz,-l);—co(x(gj
e’ +e”
cosh x R cosh™x = In (x+\fx2—l);x21

mith s =2 % tanh " x

I
o
+
w
1
=
H
o
I
| —
—
=y
H 1
I+ !
SN N
Mg cpd Yogr o e
v
i

coth x coth ' x
e\‘e_\ 2 P
2 14yl —x
sechx =—"— sechx =1 ;0<xsgl
et e X
/
I Vl+x®
5 =In| —+———|;x#0
cosechx =———;x#0 cosech ™
e —e

RECIEROCAL SRIGONOMETRIC RECIPROCAL HYPERBOLIC IDENTITIES

IDENTITIES
1
| cosech x = —
cosec x = — sinhx
Sin X
|
sech x =
coshx
coth x =
tanh x
TRIGONOMETRIC IDENTITIES “HYPERBOLIC IDENTITIES
cos’x+sinx =1 cosh® x-sinh®x =1
1+tanx =sec’x 1-tanh® x = sech’x
cot®x+1 = cosec? x coth®x-1 = cosech? x
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=2sin x cos x
= cos’ x —sin® x
=2cos'x-1
=1-2sin’x

2tanx
tan 2x =

| —tan® x

sin(xty) = sinx cosy *cosxsiny

cos(xty) =cosxcosy ¥Fsinxsiny

tan x £ tan y
| + tan x tan y

1"

tan(xx y)

BASIC OF DIFFERENTIATION

cosh(x+y)

tanh(x+y) =

BAGOL: ENGINEERING MATHEMATICS 5

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

= 2 cosh®x-1

=1+2sinh*x

2 tanh x
tanh 2x = ta—m?\
1+ tanh~” x

sinh(x+y) =

sinh x cosh y £ cosh x sinh y

tanh x £ tanh y

I & tanh x tanh y

: BASIC OF INTEGRATION

=cosh x cosh y * sinh x sinh y

_;i(k) =0; k = constant
x
%(ﬁ") = nu"!
| du
-'T(hl IUD = ; E
d [, . du
_( 1) g, SN

J‘k du

n+l

" u
,I.“ au -2 Cinea

n+1

J.:;tdu :ln’?"l +C

2

u i
e"du e
j =—+C

i

=ku + C ; k= constant

DIFFERENTIATION OF TRIGONOMETRIC

/

z INTEGRATION OF TRIGONOMETRIC

P ———

|
|
1

FUNCTIONS FUNCTIONS

d . du J' : —Cos i
—(cosu) =—sinu.— sinu du =
dx F7AY u

d ;. i sin u
—(sin u) =cosu.— JCOS udu S}l
dx dx u

dut 2 tan &

f(tan u) =sec’ u,— .‘.SGC i el

X dx u

94 s du VL —cotu
—(cot u) =-cosec? u. "L ICOSLC - e el
dx dy i

SULIT




L (cosec u)
X

DIFFERENTIATION OF HYPERBOLIC

SULIT

i
=Ssecu.tanu.—
(x

)
dx

du
=—cosecu.col u.—
dx

FUNCTIONS

BAG01: ENGINEERING MATHEMATICS §

sec u
J‘sec utanwdu _ C

!
1

—Ccosec u

jcos ec u cot u du il

i

U

INTEGRATION OF HYPERBOLIC FUNCTIONS

dx

DIFFERENTIATION OF INVERSE

. dul
=sinh u.—

d
— |
(cosh u) s

dx

i(sinh u) =cosh zf.gﬁ

b x
d )
—(tanh ) =sech’ u.ﬁ
dx 2
i(c,oth u) =-—cosech’ u.@
dx dx
d
—(sechu) =-—sechu.tanh u.@
dx dx

du
= —cosech u.coth u.—

(cosech u)
x

TRYGONOMETRIC FUNCTIONS

inh u du cosh u
Js _sosh i o

'
u

J.cosh udu  _ sinh u e
u'
* tanh u
Jsec!r udu  _ 18 c
11
jcos ech® u du —coth u
= e £t} C'
u
—sech u
jsech utanh u du  _ L LI
u
e —cosech u
J-COS chu coth u dh W ok L C
u

INTEGRATION OF INVERSE
TRYGONOMETRIC FUNCTION

l L

%(Sin"] u) = —1\/—?—1—{2— gi: , |u} <l J\/—a_l—_?—dz.z =sin "’ % +C, zr‘ <a
—d—(cos’l u) = *—l—ﬂ lf'<1 -[7 Jal—?du s g™ 2 2l u‘<a
dx N e dx a’—u B
i(tﬂ“—l “) - 5 a _[ 5 ] i = }—tan X ie
x l+u" dx a +u” a a

o _ 1 du 1o au
?(COt | ”) T dx J‘— aj+zzldu T a cot a e
d ! du ’,‘;.1 J‘%_,—d” 1 a U
) T e N —a =Lt Lac>a
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—(cos ec” u) ] du | > 1

dx i _IL!JVIIE—] E

"DIFFERENTIATION OF INVERSE

1 ,
J._ 2 2 d 1 -1 U
’L,’J“— —g> =—cosec” — +(
a a

BAGOI: ENGINEERING MATHEMATICS 5

l!l > d

| INTEGRATION OF INVERSE HY PERBOLIG

HYPERBOLIC FUNCTIONS FUNCTIONS
d v _ 1 dut J.——l-—k(f Lol
a(smh u) = 7\/2—?1 E faz +4> =sinh ; +C a>0
d . B I du 1 J‘—l——d q B
E(cosh z:) = 7\/—2? R fu[> o _4* =cosh ” +C u>a
d ﬁ 1
; ?(tanh | M) = " = @ ’Zfl 1 J.ai _H:a’u = itanh of +C u'<a
1 ~2" dx a a
1
—Y(coth ) ]_1”2 ;f—i,]ul >1 .[u: 703“’“ - %coth & g +G |u]>a
d 1
= b 1 du —_—— 1 .
dx(SeC Z!) :“ﬁg,0<1t<l J‘lt ’(Igfliz :_;sech 1§+(_‘
d ( o ] 7 L :—lcosech'lﬁﬂf
—cosech™ u _ _ dau 0 T

INTERGRALS INVOLVING QUADRATIC EXPRESSION

Completing the square

b)z B>
+c—

2a da

ax’ +bx+c = a[_.\' +
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SOLUTION FOR 1*t ORDER DIFFERENTIAL EQUATION

Homogeneous Equations Linear Factors (Integrating Factors)

e Substitution
_VOIF:.[QO IF dx

Where [F =elf%

Logarithmic

_ _Ina

a =ée

GENERAL SOLUTION FOR 2! ORDER DIFFERENTIAL EQUATION

d’y . d
Equation of the form a Jj +5h L4
X X

+ey=0

m, x m, x
y=Ae" " + Be™

1. Real & different roots:

y=e""(A4A+ Bx)

2. Real & equal roots:

y =e*"(Acos fx + Bsin fx)

3. Complex roots:

" ROOTS OF QUADRATIC EQUATIONS

ax® +bx+c¢=0

__—bivbzfﬁlac

2a
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