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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 ) [2 marks]
[2 markah]
ii. tanh 3.42 [2 marks]
[2 markah]
i cosech ]
' 7 [2 marks]
[2 markah)

0.9
(b) If y* = 0.69 x cosh—2% , determine the value of y when x =40and z=138.
X

. 0.9
Jika y* = 0.69xkosh—£, tentukan nilai bagi y apabila x = 40 dan
X

z=138
[5 marks]
[5 markah]
(c) Prove that cosh(x + y) = cosh xcosh y+sinhxsinh y.
Buktikan bahawa kosh(x + y) = koshx kosh y +sinhxsinh y.
[7 marks]
[7 markah]
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TARIKH :22 OKTOBER 2013
TEMPOH : 2 JAM (2.30 PM - 4.30 PM)

Kertas ini mengandungi LAPAN (8) halaman bercetak.
Bahagian A: Struktur (2 soalan) — Jawab SATU (1) Soalan sahaja
Bahagian B: Struktur (2 soalan) — Jawab SATU (1) Soalan sahaja
Bahagian C: Struktur (2 soalan) — Jawab SATU (1) Soalan sahaja
DAN Jawab SATU (1) Soalan Dari Mana-mana Bahagian A/ B/ C

yang belum dijawab.
Dokumen sokongan yang disertakan : Formula

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIARAHKAN

(CLO yang tertera hanya sebagai rujukan)
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Sketch a quadrant graph and find the principal value for the foliowing
functions.

Lakarkan graf sukuan dan dapatkan nilai utama bagi fungsi-fungsi berikut:
i tan™' ( ——I-—]
' V3

[4 marks]
(4 markah]

ii.  sin™'(~0.9659) [4 marks]
[4 markah]

SULIT

CLOI
C2

CLO1
C1

CLO1
1

CLO1
C3
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(d) Complete the table below for equation y = cosh(x)+ 2. Then, sketch the
graph in the range given, as —2 < x<2.

Lengkapkan jadual di bawah bagi persamaan e kosh(x)+ 2. Seterusnya
lakarkan graf yang terhasil, bagi julat -2 < x <?2.

x -2 -1 0 1 2
24
[7 marks]
[7 markah]
QUESTION 2
SOALAN 2 .

(a)  Calculate the value for each of the following functions.
Kirakan nilai bagi setiap fungsi yang berikut.

L. cosh [EJ
3

[2 marks]
(2 markah)
ii. tanh™(0.623) [2 marks]
[2 markah]
iii. cosech™(3) [3 marks] .
[3 markah)
|
(b) If y° =0.5xtanh0.04x , find the value of y if x =10
Jika y® = 0.5xtanho.04x dapatkan nilai y jika x =10
[4 marks]
(4 markah]
(c) Prove that cosh” x —sinh?x =1,
Buktikan bahawa kosh’x —sinh? x =1,
[6 marks]
[6 markah]
3 SULIT
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QUESTION 4
SOALAN 4
(a) Determine.
Tentukan.
i Ixsinhxzdx
dx
i
I 4+ 25x?
iii. j I
V36 + 4x?
(b) Solve.
Selesaikan,
2
L. I(cosh 2x)dx
I
2
oo [
5 2+9x

BA601: ENGINEERING MATHEMATICS 5

[4 marks]
[4 markah)

[5 marks]
[5 markah]

[4 marks]
[4 markah)

[6 marks]
[6 markah)]

[6 marks]
[6 markah)]
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SECTION B
BAHAGIAN B

QUESTION 3
SOALAN 3

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

Bezakan fungsi-fungsi yang berikut terhadap x.

i p=sin"(Zx)
[4 marks]
[4 markah)]
.y = tanh(In2x)
[4 marks]
[4 markah]
iii. y=2xcosh™(x)
[4 marks]
[4 markah)
. Oz 'z
(b)  Determine re and Py for z=6xy+cosxy.
X ;
2
Tentukan ? dan %,_z- untuk z = 6xy + kosxy .
X
[8 marks]
[8 markah]

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

Gunakan kaedah pembezaan tersirat, tentukan pembezaan bagi fungsi yang
berikut.

x? + y? —4x-8y+12=0
[5 marks]
[5 markah)
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QUESTION 6
SOALAN 6

(a)  Find the general solution of second order differential equation below.

Cari penyelesaian am bagi persamaan pembezaan peringkat kedua di bawah.

d_%, +5—@i+ 6y
dx” dx

H.

. 92,4
&t Cde Y

(b)  Solve the following differential equation.

Selesaikan persamaan pembezaan berikut.

dy
Ix—=x+4
ry Y

SOALAN TAMAT

[4 marks]
[4 markah]

[5 marks]
[5 markah]

[7 marks]
[7 markah]

[9 marks]
[9 markah)
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SECTION C
BAHAGIAN C

QUESTION 5
SOALAN 5

(a) Form a differential equation for the function below.
Bentukkan persamaan pembezaan bagi fungsi di bawah.

y=Ax" +4Bx

BAG601: ENGINEERING MATHEMATICS 5

[8 marks]
[8 markah)

(b) Determine the general solution of the following differential equations.

Tentukan penyelesaian am bagi persamaan pembezaan yang berikut.

dy
~~=2x+
s ¥

il. X—=x"-3x

ii. ( = )iij-’:f
x“+1)dx

[5 marks]
[5 markah]

[5 marks]
[5 markah]

[7 marks]

[7 markah]
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Formula Sheet for Engineering Mathematics 5

DERIVATIVES OF
INVERSE TRIGONOMETRIC FUNCTIONS
(where u is a function of x)

INTEGRALS INVOLVING
INVERSE TRIGONOMETRIC FUNCTIONS
(where u is a function of x)

—(gin i)y = ! _d_u Plul<1 fﬁﬁl_du ——’sin_l(E)*‘C ilul<a

dx V1-u? dx a? — 2 a

d -1  du -1 -

iR =1 = [p— c —_— = e 1] (et .

dx(cos u) 0 Dlul < 1 f ____az_uzdu = (oS (a)+C D lul<a

d 1 du 1 1 u

— (tan~1 Pl O i - LY

dx(an U 1+u? dx fa2+u2du atan (a)+c

d -1 du -1 1 u

—(csctu) =—o0ononu.— . f——-—d =—csc~1( = ;

dx : [ulVuz -1 dx s |ulvVu? — a2 “ aCSC (a)+c i 5

d 1 du 1 1 u

—(seclu) =—uv—ou_.— f—-——d =—sec™1( = ;

dx uhaz -1 dx M1 et =gsee(Z)HC

d -1 du -1 1 u

Masr t—l — A - il

dx(co %) 1+u? dx fa2+u2du aCOt (a)+c
DERIVATIVES OF -IVNTEG_RA:IgS-‘INVD_LVING__

INVERSE HYPERBOLIC FUNCTIONS
~ (wherew is a function of x)

INVERSE HYPERBOLIC FUNCTIONS
 (whereu i  function of x)

d 1 du

o (sinh~tu) = e

%(cosh“lu) = uzl_ : j—:' P lul>1
%(tanh“lu) = l_luz--z—j: lul<1
%(csch"lu) =EN—T"%% ju%0
%(sech‘lu) :M;ﬁ% 0<u<l
ad;(coth'lu) - —lu"' g}lf Plul>1

1 u
P — =sinh™*( — ; 0
j a2+u2du sinh (a)+C a>

-——~—1 du=cosh“1(3)+6 Tu>a>0

,———....uz_az - iu>a
1 1 u

T R W = i

faz—uzdu atanh (a)+C ;ifjul < a?

1 1 u
"—'du i =P
fu u? + g2 aCSCh (a)+c

1 1 u
d = — - w1 it g
J*——u 2 a2 u asech (a)-l—(,' ;0<u<a

1 1 u
f‘mdu =EC0th I(E)+C iif u? > a?

Formula Sheet for Engineering Mathematics 5

TRIGONOMETRIC IDENTITIES

HYPERBOLIC IDENTITIES

cos?x +sinx =1
1+tan’x =sec?x
cot?’x+1 =csclx
sin2x = 2sinxcosx
cos2x = cos®x —sin?x
cos2x =1-2sin%x
cos2x =2cos?x—1

2tanx

tan2x = —_ "
1-tanZx

sin(x+y) =sinxcosy + cosxsiny

cos(x + y) cosxcosy Fsinxsiny
tanx + tany

+ Sm———
tan(x + y) 1Ftanxtany

cosh?x —sinh?x =1
1-tanh?x =sech®x
coth?x —1 = csch?x
sinh2x = 2sinhxcoshx
cosh2x = cosh?x + sinh? x
cosh2x =1+ 2sinh?x
cosh2x = 2cosh?x -1

b h
tanh2x = —_2 it
1+ tanh?x

sinh(x + y) = sinhxcoshy + coshxsinhy
cosh(x £y) = coshxcoshy + sinhxsinhy

him o _ tanhx +tanhy
Rl £0) =iy

RECIPROCAL TRIGONOMETRIC IDENTITIES

REC'IPROCAi.: HYPERBOLIC IDENTITIES

1
CcSCxX = — cschx = —
sinx sinh x
1 1
secx = sechx =
CoSx coshx
1
cotx = cothx =
tanx tanh x
HYPERBOLIC FUNCTIONS - - ERSE HYPERBOLIC FUNCTIONS
x __ s & .
sinh x az ze sinh~1 x =ln(x+\/x2+1) o< x<w
s oy 2
cosh x S cosh™1 x =i[n(x+\fx —1) yx=21
X _ p—Xx 1
tanh x =e_e_ tanh™1x =£ln( +x) 2l 2
exX 4 g=x 2 \1-x
2 1 v 2
cschy = — ;i x*0 csch™x =1In| =+ 1% ;x#0
ex —p~x x [x]|
2 V1= %2
sechx = sech™1x :l[](1+ X ) ;0<x<1
ex 4 e~* X
x -x 1
coth x =e—i s x#E0 coth™t x :Eln(x-i_ ) s lEl =1
exX — g=x 2 x—1
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BASIC DERIVATIVES BASIC INTEGRALS
SOLUTION FOR FIRST ORDER DIFFERENTIAL EQUATION (where u is a function of x) (where u is a function of x)
1. Direct Integration: 4. Integrating Factors (Linear Equations) %(k) =0 -k = constant [(k) du =hkiu+C -k = constant
dy
—_— = 2 d n+1
dx f(x) ylF—fQ[Fdx a(un) = nun-1 J'(u“)du _ u +C in#-1
n+1
2. Separating The Variables: Wh — ol Pax B
ere JF=e¢e _d..(eu) =eu.£i_u- f(eu)du =§—+C
dy fix) dx dx EIE
S e LOGARITHMIC £
dx ) d 1 du f(l)d Inu C
sl s S —|Jau =-——+
3. Substitution y = vx (Homogenous Equations) a=elna dx (nul) = u dx u g—u
x & X
dy dv f a*dx=—+C
o= il — %l Ina d . . cosu
dx v+xdx a* =e* "¢ a(smu) :cosu-?— fsmudu == du +C
8 x )
o d .
GENERAL SOLUTION FOR SECOND ORDER DIFFERENTIA!. EQUATION E(COS u) _ sinu - d_u fcosu du — S;luu +C .
Equation of the form a@+bg—z+c =0 i d’y 2y = d tanu
q s dx y = 0. Equation of the form Fr +n‘y=0. a;(tanu) _ s il EE fseczudu = i
dx e
1. Real and different roots 1. d%y ax
i ), i( i cud e B
y = Ae™* 4 BeMaX dx i cscu)  _ —cscucotu-d— cscucotudu du
y = Acosnx + B sinnx dx
2. Real and equal roots d ( ) du f d sect +C
—(secu) _ A secutanudu =
y = e™%*(A + Bx) 2 dy o ax T secutan g =
3.  Complex roots Ze ' d (cot du j Toy diy o= cotu "
' . y = Acoshnx + B sinhnx dx - ) =—CSC2u'E conda = du
y = e (Acos fx + Bsinfx) o
d
E(sinhu) =c05hu-—qﬁ fsinhudu :cojzu-lf-c
@ . C: ®
x
d d sinhu
a(cosh u) = k- au Jcoshu du = = +C
dx a"‘-
X
d tanhu
= u 2 _
dx(tanhu) =sech2u'a fsech udu = i +C
dx
d cschu
= d =y
d% (cschu)  _ —cschucothu'a-—; J.cschucothudu T du L
dx
d sechu
i d o
dx(sechu) =—sechutanhu-E; fsechutanhudu =@ +C
dx
d cothu
_ du 2 _
= (cothu) _ _ rschi®i: — f csch®udu = — T
dx
4 2




