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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 (A, 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 (2.75)

[2 marks]

[2 markah]
ii.  cosh (0.85)

[2 marks]
[2 markah)]
iii.  sech(In7)

[3 marks]
[3 markah]

(b)  Complete the table below for equation y = cosh(%] .Then plot the graph for

the range givenas -3 < x<3.

Lengkapkan jadual di bawah bagi persamaan y = kosh(%]. Seterusnya, plot

graf bagijulat-3<x<3.
[8 marks]
[8 markah]

-3 -2 -1 0 1 <z 3
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Kertas ini mengandungi TUJUH (7) 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

Dokumen sokongan yang disertakan : FORMULA

JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIARAHKAN

(CLO yang tertera hanya sebagai rujukan)
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SECTION B
BAHAGIAN B

QUESTION 3
SOALAN 3

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

Bezakan fungsi yang berikut terhadap x.

i. y=sech(5- 2x)

[2 marks]
[2 markah)
3

ii. y= gcosh5(3x+l)
[3 marks]
[3 markah)

i, y=2Jxcot" x
[4 marks]
[4 markah]

4 X

o y=cosech (tan Z]
[5 marks]
[5 markah)

2 2 dy
(b) Given X" +y° =9xy evaluate I when x =4,y =2,
) 2 dy

Diberi X~ +Y° =9xy , nilaikan o apabila x =4,y =2
[4 marks]
[4 markah)

VZ
(c) The power P, consumed in a resistor is given by P= "E waltts.

Determine the approximate change in power when ¥ increases by
5% and R decreases by 0.5% if the original values of ¥ and R are
50 volts and 12.5 ohms respectively.

Kuasa, P yang digunakan di dalam satu perintang diberikan oleh
VZ

rumus P = ? watt. Tentukan anggaran perubahan kuasa

apabila V bertambah sebanyak 5% dan R berkurang 0.5% jika

nilai asal V ialah 50 volts dan R 12.5 ohms.
[7 marks]
[7 markah]
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(¢) If y* =1.5xtanh0.5x, find the value of y when x=2.
Jika y* =1.5xtanh 0.5x, cari nilai bagi y apabilax =2 .

- [4 marks]
[4 markah]
{(d) Prove thatcoth® x —1=cosech’x.
- Buktikan bahawa coth® x —1 =cosech’x. [6 marks]
[6 markah]
QUESTION 2
SOALAN 2

§

(a)  Determine the value of the following inverse hyperbolic functions.
Tentukan nilai bagi fungsi hiperbola songsang berikut.

i. sinh™(0.8652) ®
[2 marks]
[2 markah)
ii. tanh™(0.6295)
[3 marks]
[3 markah]
(b)  Prove thatsech’x=1—tanh® x _
Buktikan bahawa. Sech’x=1—tanh® x
[9 marks]
[9 markah]
(c) Determine the principal value of the following functions.
Tentukan nilai principal bagi fungs-fungsi berikut.
i sin"(%/0.79)
[4 marks]
[4 markah]
ii.  cot™(In2.751)
[5 marks]
[5 markah)
(d)  Solve the following equation.
Selesaikan persamaan berikut.
' (43)=( 2
7
[2 marks]
[2 markah]
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SECTION C
BAHAGIAN C

QUESTION 5
SOALAN 5

(a) Form the differential equation for y = Ax*> — Bx+x
Bentukkan persamaan pembezaan bagi y = Ax* — Bx+x

[8 marks]
[8 markah]
(b) Solve the following first order differential equations.
Selesaikan persamaan pembezaan peringkat pertama berikut.
i exd—y=9,giveny=5andx=0
[4 marks]
[4markah]
i, P g g
dx
[3 marks]
[3markah]
TR P b
dx cos®x
[3 marks]
[3markah]
; dy
iv. X—-—-y=x
iv n y
[7 marks]
[ 7markah)
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QUESTION 4
SOALAN 4

(a) Determine the following integrals.

Tentukan setiap kamiran berikut.

e
i ¥
-[ ieb: _ 16
4
[4 marks]
[4 markah]
. 2
ii.
J- X2 =2x+2
[5 marks]
[Smarkah]
iii. [sinh (2x +1)cosh(2x +1)dx
[5 marks]
[5 markah)
(b)  Determine the following function using Integration by Partial Fractions
Method.
Tentukan fungsi berikut dengan menggunakan Kaedah Kamiran Pecahan
Separa.
J‘ x+2
x*=3x+2
[6 marks]
[6 markah)]

(c) Determine the following function using Integration by Parts Method.

Tentukan fungsi berikut dengan menggunakan Kaedah Kamiran Bahagian
Demi Bahagian.

Ixz In 5xdx

[5 marks]
[ markah]

SULIT




FORMULA: BA601 ENGINEERING MATHEMATICS 5

S DIFFERETIAIN

i(I’c) =0; k= constant
dx

% (x")= nx

d 1

Exh(hl Ix]) = -

d (ex)zex

de—(cos x) =-ginx

%(Sill x) =cosx

%(tan x) =sec’x

%(cot x)  =-cosec’x

d

E (sec x) =secxtanx

gx_ (cos ec x) = -cosec x cot x

% (cosh x) sinh x

% (sinh x) cosh x
% (tanh x)  =sech’x
% (coth x)  =-cosech’x
% (sec h x) = - sech x tanh x

-gx— (COS ech x) dx = - cosechx coth x

TRIGONOMETRIC IDENTITIES

Ikdx=loc+C;k=constant

n+l

Ix"dx=x +C;n#-1
n+l

jldx=1n|x|+c

X

J-e”dx=e’+C

J.sinxdx =-cosx+C

Idosxdx =sinx+C

Iseczxdx =tanx+C

j‘cosec2 xdx =-cotx+C

Isecxtanxdx =secx+C

Icosec x kot x dx=-cosecx+ C

Isinhxdx =coshx+C
Icoshxdx =sinhx+C
Isechzxd.x = tanh x + C
Icosechz xdcx  =-cothx+C

Isechxtanhxdx =-sechx+C

Icoseck x coth x dx =-cosechx+C

cos” x +sin‘x =1

1+ tan® x =sec’ x

cot: x+1 = cosec” x

sin 2x =2 sin x cos x

cos 2x = cos’ x — sin® x
= 2cos?x-1
=1-2sin’x

2tanx

1—tan® x

cosh” x - sinh’x =1

1- tanh? x = sech? x
coth? x - 1 = cosech’ x
sinh 2x =2 sinh x cosh x
cosh 2x = cosh® x + sinh® x
= 2cosh®x-1
=1+2sinh’*x
2 tanh x

1+ tanh? x

~ INTEGRATION ||

CLO3
C4

CLO3
C2
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QUESTION 6

SOALAN 6

(a)

Solve the following differential equation.

Selesaikan persamaan pembezaan berikut.

i 2%t L =x? 4 y?
L
dy 3x
1 ——5y=¢
ax ¥y

a) Solve the second order differential equation below.

Selesaikan persamaan pembezaan peringkat kedua di bawah.

2
i%—Sd—ymy:o
&2 dx

SOALAN TAMAT

BA601: ENGINEERING MATHEMATICS 5

[13 marks]
[13 markah]

[7 marks]
[7 markah]

[5 marks]
[5 markah]

SULIT




FORMULA: BA601 ENGINEERING MATHEMATICS 5

_ DIFFERENTIAL EQUATION

_ LOGARITHMIC

2
Equations of the form j—g} +b L +cy=0
X

1. Real and different roots

y = Ae™ + Be™*

2. Real and equal roots
y =e™* (4 + Bx)

3. Complex roots

y = e™(Acos fx+ Bsin fix)

2

Equation of the form fo +n’y=0

y = Acosnx + Bsin nx

2

d’y

I -nty=0

y = Acosh nx + Bsinh nx

FORMULA: BA601 ENGINEERING MATHEMATICS 5

HYPERBOLIC FUNCTIONS ~_ INVERSE HYPERBOLIC FUNCTIONS
; e—-e” _
sinh x = sinh"x=ln()c+\fx2 +1);—oo<x<oo
ef+e”
cosh x = cosh"x=h1(:c+xfx2 —1); x>1
g * 1+
e tanh ! x= — ln lxl<1 :
e +e” 2 \l-=x
& -x . 1 x+1
coth x = 1x#£0 coth 'x= =In —]; X
ex_e— 2, x—I
4
1++/1—x2
sech x = - sech?'x=In| ————— [;0<x<1
e +e™ x

cosech x = -
e’ —e

= JXF0

DIFFERENTIATION OF INVERSE FUNCTIONS

1 \fl+x2}
— |;x#0

cosech™ x= ]Il[— +

x|

INTEGRATION OF INVERSE FUNCTIONS

d . _ 1 du 1 .4 u
a(smlu) = — el u|<1 jﬁdu —sm1;+C, lu|<a
%(cos‘1 u) \/1_ e |<1 j— —J%du =cos ! % +C |u]<a
o) g [ T R
+u? a +u a a
d ( ) ) _ 1 du J= 1 1 Lu
—lcot™ u =—_ - du =—c¢ot” —+C
dx 1+u* dx at +u’ a a
i(sec"l u) p d_u u|>] J-l—du = —1—sec i +C, |ul>a
dx |u| W -1 dx’ |u|\/u2—a2 2 %
K 1 du 1 1 i
(cosec u ) = ‘u| = dx Iu]>l J—H«ﬁdu = ;cosec } E +C, Iu|>a
i(sinh'1 u) ey j 1—du =sinh?' L +¢ a>0
dx u®+1 dx a’+u’ a
d ( 4 1 du 1 _ QU
—|cosh u) = —_, u|>1 j—————~du =cosh™ —+C, u>a
dx y uZ_ dx ui_aZ a
d 5 1 du 1 1 LU
(taﬂh u) = 1 uz E, ] |<1 Jnmdu = ;"tﬁﬂh 1 _;I_ +C,' Iu’]<a
(coth"1 ) == : = mdi, [>1 I—du = lcoth'1 ¥ +C; |ul>a
u u- —a a a
d g 1 d 1 q U
E(SeCh ]'u) ="‘u 1_u2 Eu, O<u<l ——ﬁdu{ =—ESCCh ! ;+C
%(cosech'E u) = - ! d_u, uz0 I—du = —lcosech 12+

uva® +u a a




