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SULIT BA601: ENGINEERING MATHEMATICS 5

SECTION A : 50 MARKS
BAHAGIAN A : 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)

question from each part, and ONE (1) question from either part A/B/C.

ARAHAN :
Bahagian ini mengandungi DUA (2) soalan dengan jumlah 25 markah setiap satu.
Jawab SATU (1) soalan dari setiap bahagian, dan SATU (1) soalan selebihnya dari

mana-mana bahagian samaada A/B/C.

QUESTION 1

SOALAN 1

(a) Find the value of the following functions :
Dapatkan nilai bagi fungsi-fungsi yang berikut :

i sinh 3 [2 marks]
[2 markah)
ii.  sech (-5) [2 marks]
[2 markah]
iii. coth L.5 [2 marks]
[2 markah)
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®) If =%tanh(1.5x), find the value of y when x=-8.

Jika y* = g-tanhﬂ.sx), dapatkan nilai y bila x==8.

[4 marks]
[4 markah]

(c) Complete the table below for equation y =sinh(2x+1) . Then sketch the graph in

the range given as —3<x<2.

Lengkapkan jadual dibawah bagi persamaan y=sinh(2x+ ). Seterusnya
lakarkan graf pada julat —=3<x<2.

x | 3 2 q 0 1 2 4}
\

’ |

[7 marks]
[7 markah]
(d) Prove that:
Buktikan:
i) 2 sinh xcosh x = sinh 2x [4 marks]
[4 markah]
ijy  coshx-—sinhx=e™ [4 marks]
[4 markah]
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QUESTION 2
SOALAN 2

(a) Find the value for each of the following by using the definition of hyperbolic
functions:

Cari nilai bagi setiap yang berikut dengan menggunakan definisi fungsi

hiperbolik:

i) sech™ (i) +cosech™ (-2) [4 marks]
[4 markah]

ii) tanh™(cosh2z) [3 marks]
[3 markah]

P sl 1

iii) sech [Ej [3 marks]
[3 markah)

iv) sinh™'1.364 [3 marks]
[3 markah]

v) tanh™ 0.816 [2 marks]
[2 markah]
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(b) Show that coth™ ¢ =%ln—f.

(©

r+1
r—1
r+1

Buktikan bahawa coth™ t = %In—r——l.

Solve the equation sec™ 3y = ~;£ .

Selesaikan persamaan sec” 3y = % .

BAG601: ENGINEERING MATHEMATICS 5

[7 marks]
[7 markah]

[3 marks]
[3 markah]
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SECTION B : 50 MARKS
BAHAGIAN B : 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)

question from each part, and ONE (1) question from either part A/B/C.

ARAHAN :
Bahagian ini mengandungi DUA (2) soalan dengan Jjumlah 25 markah setiap satu.
Jawab SATU (1) soalan dari setiap bahagian, dan SA TU (1) soalan selebihnya dari

mana-mana bahagian samaada A/B/C.

QUESTION 3
SOALAN 3

(a) Differentiate each of the following equations with respect to x:

Bezakan setiap persamaan berikut terhadap x :

i. y=cosh(2 - 3x%) [3 marks]
[3 markah]
ii. y=x2sec” (2x) ' [4 marks]
[4 markah]
iii. y=e™ tanh ™ (x) [4 marks]
[4 markah]
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(b)

©

BA601

Given z= \/; - sin(xy) +5x%. Calculate:

Diberi z= \/; - sin(xy) +5x7 . Kirakan:

il =

iii. 3

functions.

: ENGINEERING MATHEMATICS 5

[3 marks]
[3 markah]

[3 marks]
[3 markah]

[3 marks]
[3 markah]

1
Use implicit differentiation method to determine the derivative for the following

Gunakan kaedah pembezaan tersirat untuk menentukan pembezaan bagi fungsi

yang berikut.

y+xy=3" +8x-5

[5 marks]
[5 markah)
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QUESTION 4
SOALAN 4

(a) Determine the following integrals:

Tentukan setiap kamiran berikut:

i J.- 6sech (3x) tanh(3x) dx
ii. j4x3 sinh 5x* dx

iii. J——E—f—dx

xV25x% —4

(b) Solve the following integral:
Selesaikan kamiran yang berikut:

1

i.
Iv4x2 +16x —65

dx

b
i, jxez dx

BAG601: ENGINEERING MATHEMATICS 5

[3 marks]

[3 markah]

[5 marks]
[5 markah]

[5 marks]

[5 markah]

[6 marks]

[6 markah]

[6 marks]

[6 markah]
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SECTION C : 50 MARKS
BAHAGIAN C : 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)

question from each part, and ONE (1) question from either part A/B/C.

ARAHAN :
Bahagian ini mengandungi DUA (2) soalan dengan jumlah 25 markah setiap satu.
Jawab SATU (1) soalan dari setiap bahagian, dan SATU (1) soalan selebihnya dari

mana-mana bahagian samaada A/B/C.

QUESTION 5
SOALAN 5

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

Bentulklan persamaan pembezaan bagi setiop fungsi yang berikut:

i. y=Ax* + Bx [7 marks]
[7 markah]
ii. y =4Acosh2x —4Bsinh2x [4 marks]
[4 markah]

(b)  Solve the differential equation for (x* + yz)% =xy.

Selesaikan persamaan pembezaan bagi. (x* + yz)% =X).
[9 marks]
[9 markah]
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(c) Solve the following second order differential equation below.

Selesaikan persamaan pembezaan peringkat kedua di bawah.

d’y ., dy
8Y 92 3y=0
dx? dx Y

[5 marks]
[5 markah]
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QUESTION 6
SOALAN 6

(a)

(b)

Solve the following differential equation;

Selesaikan persamaan pembezaan berikut:

dy
i — 4+ 2y=e
Ay
g LERY
' dx 2x

A
hY

Solve the following second order differential equation:

Selesaikan persamaan pembezaan peringkat kedua berikut:

: dty  dy
L. —4—=+3y=0

a de Y
.. d*y . dy
11. ) +4E+4J}=O
d*y dy
1il. Gl +y=0

dx dx

SOALAN TAMAT

11

[4 marks]

[4 markah]

[7 marks]

[7 markah]

[4 marks]

[4 markah]

[4 marks]

[4 markah)

[6 marks]

[6 markah]
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HYPERBOLIC FUNCTIONS

INVERSE HYPERBOLIC FUNCTIONS

6 5 -X
: e —e
sinhx =
2
X -X
e*+e
coshx =
2
b 4 -
e’ —e
ta.Ilhx o=
e +e”
X =X
e*+e
cothx =
ef—e”
2
sechx e
e +e
2
cosechx =——:;
e’ —e

1 x#0

'RECIPROCAL TRIGONOMETRIC IDENTITIES.

C

tanh ' x =%In(£i¥—); lx|<1
1
2

coth'x = 1n(x+i);1x|>1

cosech ' 1n[;+ o]

RECIPROCAL HYPERBOLIC IDENTITIES

sinh™ x =ln(x+x/x—2;_l);—oo<x<oo
osh ' x iln(x+«/;cz—~—1);x21 |

~

1-x

X

[ 2
1 1+x };xqﬁo

[ .2
ech ! x :m[l_,i_x_.}o<x51

TRIGONOMETRIC IDENTITIES

1
1 -
CSEEE = cosech x pr
sinx
1
1 sech x =
: coshx

HYPERBOLIC IDENTITIES

1
tanh x

cothx =

cos® x+sin’x =1

1+ tan® x =gec’ x

cot? x+1 = cosec” X

sin 2x =72 sinxcos x

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

tan 2x _ 2tar1;c
1—tan” x
il sin(xxy)

cos(xty)

+
tan(xty) = Gy

lFtanxtan y

= sinx cos y £cosx siny

= cosx cosy F sinx siny

1- tanh® x
coth® x - 1
sinh 2x
cosh 2x

12

cosh® x - sinh’x =1

tanh 2x L f
1+tanh” x
sinh (xx y) =sinh x cosh y + coshx sinh y
cosh(xty)  =coshx coshy + sinhx sinh y
+
wihasy) = tanh x + tanh y
1+ tanh xtanh y

=sech® x

_ 2

= cosech” x

=2 sinh x cosh x
= cosh? x + sinh® x
= 2 cosh®x-1
=1+ 2 sinh®x
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BASIC OF DIFFERENTIATION BASIC OF INTEGRATION DIFFERENTIATION OF INVERSE INTEGRATION OF INVERSE |
J i = ' TRYGONOMETRIC FUNCTIONS TRYGONOMETRIC FUNCTION - '
——(k) =0; k= constant J'k du = ku + C ; k= constant , d du M e I Ty | | .
s (sm u) u2 o ;——H =sin " — K a '
gx_(un) - ju" du = u +Cin#-1 i J 1 du i y . :
netl | —leosFu] == =, <1 — ————=du =cos” — +C, [y|<a ‘
l | ' dx 1—u® dx . a® =u? a i
L _Inju | i
ii‘(lnlul) a2 J. o= wc d 1 du 1 1 au
dx u dx ’d—x . ’ —v(tan’1 u) J.-—Z——Tdu =—tan” — +C
] dx 1+u’ dx a“+u a a '(
e"du e" f i
J . | |
i(eu) :eu.ﬂ n(dll I i(cot_l M) = .__l_zfii{ ——2'1—‘_sz =—1—COt-1 E +C }
dx dx de : dx l+u” dx a +u a a }
DIFFERENTIATION OF. 'rmcononm'rmc ~ INTEGRATION OF Tmcoxomm'mc = 3 (sec u) = . L.y lu|>1 J‘M—I——M—du Ll L u>a
. FUNCTIONS e e ]| S FUNCTIONS i e i |y . dx M ut—1 dx |u| - a a
. a’u gitig it e TR0 ; L
E(COS u) = —Sl1n u&; -[ E’i *6 i i d 1 du Ik 1
x E({:{)Secﬁ1 u) = 1Ealu|>1 I— 5 zdu —cosec ! —+C |u|>a
d Ginw) —cosi du Icos u du =E§&+c |u| L lul ¥ —a & a ]
—_— U = — ” :
dx dx ( dx} DIFFERENTIAT[ON OF IHVERSE HYPERBOLIC INTEGRATION OF INVERSE HYPERBOLIC
d ¢ . du [sec?uan -1, c B _FUNCTIONS | FUNCTIONS = . - ‘
—(tan u) =sec u— (d_u] ' ‘
\ 3 2,4 féﬁm 2 ik = j——l——du = sinh ! E +C, a>0
0 = ! f d
E—(cot u) =-cosec’ B —[C sec wat Ay C a’ +u’ 4
dx ; dx =
| d 1
t dr =% : el -1 ——du
i(secu) o e Isecu an e - d . ! “-\/u2—a2
dx dx e
d du Icosecucotudu s INEE B e
—(cosec u) =—cosecu.cot u.— du
dx dx .
i D E@NT%!:?:;.‘I?,{"S’YPE“OUC | INTEGRATION OF HYPERBOLIC FUNCTIONS |
d . sinhuduy _coshu, .
= (coshu) =sinh u.—c-l{-li I AN
dx dx Fm
. 1 u
_sinhu d o S = ——cosech™ — +C
—C—{H(sinh u) =coshu.% Icoshudu _(a'u)+c ‘ g L 2 2 a a
» L
dx
5 J.sechz udy -tnhu, o T R SR R e ==
—(tanh ) =sech’ u.— ( du ) . INTERGRALS INVOLVING QUADRATIC EXPRESSION -
2 —coth u
—d—-(coth u) = —cosech® u_iu— J‘COS%h udu = A +C Completing the square
dx dx { ;x_]
sech nhu d _ —sech u
"d_(sechu) =—sechu.tem.hu.-‘sili -[ SRl i e T 2 bY b*
dx dx fixﬂ) ax" +bx+c =a x+~2— +c—4—
a a
d du j'cosechucothudu =M+C
—(cosechu) =—cosechu.coth u.— du
dx dx =
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™ V-SOLU'I.'IDIN FOR 15t ORDER DIFFERENTIAL EQUATION

Homogeneous Equations Linear Factors (Integrating Factors)

e Substitution
yoIF=[QeIFdx

d d
y=vx and ?di:—}:H—x?d% Where IF =e!?*

Logarithmic

T s s b T R o Tt LR A TR A T Wl T Sy

w
NERAL SOLUTION FOR 2°¢ ORDER DIFFERENTIALEQUATION . -~ = - ||

2

d
Equation of the form a '1} + b;% +cy=0

X X

_ m; x my x
1. Real & different roots: y = Ae + Be

2. Real & equal roots: y=e"*(A4+ Bx)

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

15



