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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 seridp satu.

Jawab SATU(1) soalan dari setiap bahagian, dan SATU(1) soalan selebihnya dari

mana-mana bahagian samada A/B/C.

QUESTION 1
SOALAN 1

a) Find the value of the following functions.
Cari nilai bagi fungsi-fungsi berikut.

i) tanh(-1)

- 1
ii) sech (Z]

b) Given that 3sinh x = 6, evaluate the value of coshx.

Diberi bahawa 3sinh x = 6, cari nilai bagi coshx .

[2 marks]
[2 markah]

[2 marks]

[2 markah]

[5 marks]
[5 markah]
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SULIT BAG601-ENGINEERING MATHEMATICS 5
c) Prove that:
Buktikan bahawa:
i) cosh2x=2cosh®x~1 [4 marks]
[4 markah)
ii) cosh’x=1+sinh’x [5 marks]
[5 markah]
d) Complete the table below for equation y = sinhg. Then sketch the graph in the

range givenas —3< x<4.

Lengkapkan jadual di bawah bagi persamaan y = sinhg. Seterusnya lakarkan graf

A

pa;ia julat -3<x<4. [7 marks]
[7 markah)
QUESTION 2
SOALAN 2

a)

Find the value of the following functions by using the definition of hyperbolic and
inverse hyperbolic functions.

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

1) tanhm [2 marks]
[2 markah)]
ii) cosh™(In4) [2 marks]
[2 markah]
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iii) Scosech™(~3.5)+sinh™ ¢’

b) Find the value of y if 2ysinhx =tanh x. Givenx=2.
Dapatkan nilai y jika 2ysinh x = tanh x. Diberi x = 2.

c) Show that cosh™ x = In(x++/x? -1) .

Tunjukkan bahawa cosh™ x = In(x ++/x* =1).

[3 marks]
[3 markah)|

[3 marks]
[3 markah)

[8 marks]
[8 markah]

d) Find the principle value and sketch a quadrant graph for the following functions:

Dapatkan nilai principal dan lakarkan graf sukuan bagi fungsi-fungsi berikut:

i) tan’' ﬁ

ii) Ssina+2=-2

[3 marks]
[3 markah)]

[4 marks]
[4 markah]
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SECTION B : 50 MARKS

BAHAGIAN B : 50 MARKAH

QUESTION 3
SOALAN 3

a)

BAG60I-ENGINEERING MATHEMATICS 5

Differentiate each of the following equations with respect to x:

Bezakan setiap persamaan berikut terhadap x:

i)  y=5In(cosh4x)

ii) y=cot™(sinh4x’)

\
\

iiiy y=e**sinh~'x

iv) y= tanh‘[%)

[4 marks]
[4 markah]

[4 marks]
[4 markah)

[5 marks]
[ markah]

[5 marks]
[5 markah]
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b) Given 5y*> +tanh2y = x°.

Diberi 5y* +tanh2y = x’.

i)  Find Ey by using implicit differentiation.

Dapatkan ii—é dengan menggunakan pembezaan fungsi tersirat.

[5 marks]
[5 markah)
.. dy
ii)  Evaluate Ewhen x=] and p=2,
W :
Nilaikan % apabila x=1 and y=2.
33
[2 marks]
[2 markah)
6 SULIT
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QUESTION 4
SOALAN 4

a) Integrate the following functions with the respect of x .

Kamirkan setiap fungsi berikut terhadap x .

1) j4 cosh(2x +3) [3 marks]
[3 markah)|
. e’
ii) I FET [5 marks]
[5 markah)
d
iii) e — [5 marks]
J. Vx? +8x+12
[5 markah)

x+1

b) Solve j—dx by using integration by partial fractions.
(x—2)(x~1)

Selesaikan j% dx dengan menggunakan kamiran pecahan separa.
x—2)x—
[6 marks]
[6 markah)

c) Solve J-4xe2"dx by using integration by parts.

Selesaikan f 4xe*dx dengan menggunakan kamiran bahagian demi bahagian.

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

QUESTION 5
SOALAN 5

a) Form a differential equation for y = Ax*> — Bx+5.

b)

Bentukkan persamaan pembezaan bagi y = Ax® — Bx +5.

Determine the general solution of the following differential equations.

Tentukan penyelesaian am bagi persamaan pembezaan yang berikut.

91@ =62x
dx

e

BAG601-ENGINEERING MATHEMATICS 5

[9 marks]
[9 markah]

[3 marks]
[3 markah]

[3 marks]
[3 markah]

[4 marks]
[4 markah]

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

a) Solve the following differential equations:
. dy
i +6x)—=T7y=0
) (p+6x) oY

ii) £—5y=esxcosech2x

dx

. d*y _dy

i +3—=10

) T 0y
.. d*y _dy

1 & +3—=—+7y=0
i) dx* dx &

Selesaikan persamaan pembezaan berikut:

BA601-ENGINEERING MATHEMATICS 5

[6 marks]

[6 markah]

[7 marks]

[7 markah]

b) F i‘hd the general solution of the second-order differential equations given.

Dapatkan penyelesaian am bagi persamaan pembezaan peringkat kedua berikut.

[5 marks]

[5 markah]

[7 marks]

[7 markah]
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HYPERBOLIC FUNCTIONS INVERSE HYPERBOLIC FUNCTIONS
. et —e’’ sk
sinh x = - sinh™ x =ln(x+’\/x2+l);——00<x<oo
x+ o i
coshx =¢ 28 cosh ' x =ln(x+ﬁ);x21
tanh x =% ‘6:' tanh ! x —l[n(H—x]; |x|<1
e"+e” 2 \l-x
e 1 +
cothx =% +ek s coth ' x ‘ln(x—l];lx|>l
et —e”* 2 \x-1
f 2
seChx =— 4 - sech'x =1 [H_ [=x };O@c <l
e’ +e X
5 il 2 Vi+x® |
cosechx =———— x#0 cosech ™! n ;+ |x| >
e’ —e

RECIPROCAL TRIGONOMETRIC IDENTITIES

RECIPROCAL HYPERBOLIC IDENTITIES

_ cosech x = L
cosec x = inx sinhx
_ séch X = 1
secx = cosx coshx
_ coth x = 1
cotx = — tanh x
TRIGONOMETRIC IDENTITIES HYPERBOLIC IDENTITIES
cos” x +sin’x =1 cosh® x - sinh®x =1
1+ tan® x =sec’ x 1- tanh® x =sech” x
cot’ x + 1 = cosec’ x coth? x - 1 = cosech’ x
sin 2x =2 sInXx cos X sinh 2x = 2 sinh x cosh x
cos 2x = cos® x — sin” x cosh 2x = cosh® x + sinh® x
= 2cos’x-1 = 2cosh’x- 1
=1-2sin’x =1+2sinh’x
tan 2x = l%ttaai—fx tanth 2x _ 2tanh x
1+ tanh * x
sin(xty) .= sinx cosy *cosx siny sinh (x = y) =sinh x cosh y + cosh x sinh y
cos(xty) =cosxcosy ¥ sinx siny cosh(xty)  =coshx cosh y * sinh x sinh y
ERfER) = tan x +tan y fanih (x ) _ tanh x *tanh y

"1+ tan xtan y

I £ tanh x tanh y
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DIFFERENTIATION OF INVERSE INTEGRATION OF INVERSE

TRYGONOMETRIC FUNCTIONS TRYGONOMETRIC FUNCTION
1 du 1

i(sin_lu) = e ,’”I<1 J‘z—*du = gin i +C, ]u|<a

J1—u? dx a —u’ a

BASIC OF DIFFERENTIATION BASIC OF INTEGRATION

%(k) = 0; k= constant Ik du  =ku + C; k=constant

L

i n _ ne n _ gl . ] au
d_x(u ) =nu"?t J-u du = n+l+C,n #=1 I— ﬁdﬂ = cos l;-}-C, u|<a
l ln]ul
L nfe) =12 Pl 12 4c
dx u dx [dx] a
_[e”du _ & +C

INTEGRATION OF TRIGONOMETRIC

DIFFERENTIATION OF TRIGONOMETRIC

FUNCTIONS FUNCTIONS
1 —COosu
%(cosu) =——sinu.% jsmua’u - (du] e
dx
d ;. B du Icosudu O . o
&;(Sm u) =cos u— ( du ] DIFFERENTIATION OF INVERSE HYPERBOLIC | INTEGRATION OF INVERSE HYPERBOLIC
dx FUNCTIONS FUNCTIONS
‘ 2 tan u
L d = —
i(tan u) =sec’ u.@ Jsec e e d 1
: au 17} . qu
dx dx 5 — I_z_TdM =sinh™ —+C, a>0
a
, du _[c:osec2 T L @t
—(cot u) =—cosec u.— (d_u]
dx =cosh” L +C u>a
J.secutanudu - a

—(secu) =sec i b, 2
dx dx

&)
dx
. —C0sec u

(&)

DIFFERENTIATION OF HYPERBOLIC
FUNCTIONS INTEGRATION OF HYPERBOLIC FUNCTIONS

=L i ¥ 2. gy lu| <a
a a

Icos ec u cot u du

d u
—(cosec u) =—cosecu.cot u.—
dx dx

u
=Zcoth? 2 4 u|>a
a

= ——lmsec:h'1 LAY
a a

s [sinhudu _coshu
du
(&)

Icosh udy _Smhu_ .

1 qu
=——cosech™ — +C
a

i(sinh u) =cosh o
dx

F anh u) —seoh u i I eeh® pdhy taEh u - INTERGRALS INVOLVING QUADRATIC EXPRESSION
o uy = fasad
dx dx (ﬁ]
52 _ —cothu Completing the square
%(coth u) =-—cosech’ u.% Icosec v (ﬂ} e
‘—Scei::h u b 2 b2

—(sechu) :—sechu.tanhu.ﬁl’E Iseckutanhudu - du #E ax’* +bx+c =alx+—| +tc——

dx (E] 2a 4a

_ —cosech u

(&)

jcos ech u coth u du +C

i(cos echu) =-—cosechu.coth u.%
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SOLUTION FOR 1°t ORDER DIFFERENTIAL EQUATION
Homogeneous Equations

e Substitution

Linear Factors (Integrating Factors)

yeIF =[QelFdx
y=wx and -C—iz=v+xéZ
dx

Where IF =e!"#

Logarithmic

a Ina

=e

a)[

- exlna

X

jaxdx =2 Lo

Ina
GENERAL SOLUTION FOR 2 ORDER DIFFERENTIAL EQUATION
2

d
Equation of the form a i} +6 2 4 cy=0
dx dx

_ my x m, x
1. Real & different roofs: y=de"" +Be™
2. Real & equal roots: y=e""(4+ Bx)

3. Complex roots:

y=e"(Acos fix + Bsin fix)



