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Dokumen sokongan yang disertakan : Formula
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(CLO yang tertera hanya sebagal rujukan)
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SULIT BA601: ENGINEERING MATHEMATICS 5

INSTRUCTION: ,

Answer ONE (1) question from each section (4, 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)
soalan yang belum dijawab dari mana-mana bahagian.

SECTION A
BAHAGIAN A

QUESTION 1
SOALAN 1

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 :

) cosh(ln 3)
[2 marks]

[2 markah]

iy  tanhV4
[2 marks]

[2 markah)

i) sinhx ==, find tanhx
[5 marks]

[5 markah] -

iv) cosech 2
12
[3 marks]

[3 markah]
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SULIT
CLO 1 b) If the water wave with length, L = 40 m movgs with velocity in the depth of water, QUESTION 2
d = 5 m where g is the gravity acceleration = 9.81 ms™. Find the velocity, v. SOALAN 2
G2
Jika panjang ombak L = 40 m bergerak dengan kelajuan kedalaman air, d=5mdi
. ap a — -7 I . .
mana g adalah pecutan graviti iaitu = 9.81 ms” Cart nil kelafuan, v. CLO1 (a) Calculate the value for each of the following hyperbolic functions.
€2
Kirakan nilai bagi setiap fungsi hyperbola yang berikut.
gL 2nd
v= |=—tanh(—)
L i sinh(—5)
{5 randks] [2 marks]
[2 markah]
[5 markah)
ii. tanh (-;—)
[2 marks]
; [2 markah]
CLO 1' c) Prove that sinh (X + y) = sinh x cosh x + cosh x sinh y.
c3 Buktikan bahawa sinh (x + y) = sinh x cosh x + cosh x sinh y. ii. eoth ™5
' [2 marks]
5 mark
[ 5] [2 markah]
[5 markah]
. sech™(0.2)
[2 marks]
CLO 1 d) Determine the principle value of cos~*(cos 50°). Sketch the graph. [2 markah]
3 Dapatkan nilai prinsipal bagi cos™Y(cos 50°). Lakarkan graf.
[3 marks]
CLO1 (b) Prove that :
[3 markah] G3 Buktikan :
coshx + sinhx = e*
[4 marks]
[4 markah]
3
4




CLO1
C2
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(c) Sketch a quadrant graph and find the principal value for the following functions.
Lakarkan graf sukuan dan dapatkan nilai prinsipal bagi fungsi-fungsi berikut.

I sin~1(0.95)
[4 marks]
[4 markah]
i tan~1(v2)
[4 marks]
[4 markah]
iii.  cot™1(v/9)
:.\\ [5 marks]
[5 markah]

GCLO2
Cc2

CLO2
c2

CLO2
C3

SULIT

SECTION B
BAHAGIAN B

QUESTION 3
SOALAN 3

2)

b)

Find %J;— for the following functions:

Cari% bagi fungsi berikul:

0 y = —2sinh’ 3x
ii) y= cosh ™} (tan x)

i) y=e Fsinh ! Sx

Differentiate the following function to x

Bezakan fungsi berikut terhadap x

5x° +4x2y+y3 = coshx

2 2
[f z =3xcosy, prove that < o =-—6siny
Oyox  0x0y
2 2
Jikaz =3xcosy bukiikan ik + e —6sin y
dyox Oxdy

BA601: ENGINEERING MATHEMATICS 5

[3 marks]
[3 markah]

[4 mayks]
[4 markah]

[5 marks]
[5 markah]

[6 marks]
[6 markah]

[7 marks]
[7 markah)]
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SULIT
SULIT
QUESTION 4
SOALAN 4 SECTION C
: BAHAGIAN C
CLO2 (a) Find the integration of the following functions.
= Dapatkan pengamiran fungsi dibawah. QUESTION 5
SOALAN 5

i [7tanh@Gx+ %)dx
i cLO3 | (@) Form the differential equation fory = Ax? — Bx + x.

[5 marks] J 2 ]

[5 markah] Bentukkan persamaan pembezaan bagiy = Ax* —Bx +x —

i I‘T{ﬂ?dx (8 markah]
[5 marks]
f‘ ' ! [5 markah]

: ~ CLO3 | () Determine the general solution for the following differential equations.

i, [y
Jox% -3 C3 Tentukan penyelesaian am bagi persamaar pembezaan yang berikut.
[5 marks]
; d
[5 markah] i. e* -d—z- = 4, giveny = 3and x = 0. [5 marks]
2%
i J‘ € - I [5 markah)
l+e
[5 marks] 4
- l - 3
[5 markah) . X dx 5x + 4 [5 marks]
[5 markah] |
X . ; . ; ] ay }
cLo2 | (b) Integrate m to x by using integration by partial fractions. B . x = +y = x3 [7 marks]
[7 markah]

3

Kamirkan terhadap x dengan menggunakan kamiran pecahan

—
(x-3)(x+3)

separa.
[5 marks]

[5 markah)
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SULIT BA601: ENGINEERING MATHEMATICS 5 ———— —— L TONS -
HYPERBOLIC FUNCTIONS - . INVERSE HYPERBOLIC FUNCTIONS -~ - i
QUESTION 6 sinhx = £ —28 sinh?x =In (x+«\lx2 +l’);—~ 0<x<P
SOALAN 6 F p
coshx = 5 cosh™x =lnlx+vx*-1fx21
CIagia (2)  Solve the differential equation below by using an appropriate method. tanhx = ez - e: tanh ™ x = —;—ln(i . x] ;[ <1
Selesaikan persamaan pembezaan berikut dengan menggunakan kaedah yang e eg -
sesudi. ) cothx = it ¢ ek ) coth -1 % = lln[f—i—l—) ; |xl >1
PR o 2 x—1
1++41-x
dy h - 2 d, = lp——|;0<x<1
(x* +xJ’)Ex‘:x}’—y2 [10 marks] sech e +e” sech ™ x x RS
[10 markah] " . l+,}1+x2 I
cosechx =——7,%70 cosech’ H x lx| L
ef—e

CLO3 | (b) Solve the following second order differential equation. = RECIPROC AL e BOLIC DENT e

3
I.Selesaikan persamaan pembezaan peringkat kedua di bawah. !
: 2 ' ‘ cosec x = ———1 cosech x = =
i\ 24 s 5, = n sinhx
: — it y=0 [4 marks] BHE '
[4 markah] 1 sechx= 1
coshx
" d’y dy
: = +14—= =
i 7 g +49y=0 [4 marks] sl o= —
[4 markah]
- d’y & = TRIGONOMETRIC IDENTITIES ~ | HYPERBOLIC IDENTITIES
ii. — 3= = i
1 2 T dx Hlp=0 7 marks] cos® x + sin*x =1 cosh? x - sinh®x =1
[7 ma?‘kah] 1+ ta_nz x = Secz X 1- taﬂhz X ) SeChz X

3 2
‘ cot? x+ 1 = cosec’ x coth” x - 1 = cosech” x

sin 2x =72 sinXxCOSX sinh 2x =7 sinh x cosh x

cos 2x = cos® x —sin’ x cosh 2x = cosh® x + sinh® x
= 2cos*x-1 = 2 cosh’x- 1
=1-2sin’x =1+2sinh’x
: 2tan x :
tan 2x = > _ 2tanhx
- tanh 2x =
Je=tan % 1+tanh? x
. o g . + . % :
SOALAN TAMAT | sin(xty) sin x cos y cosx smy sinh (x£y) sinh x cosh y £ coshx sinh y
ll cos(xty) =cosx cos y F sinx sin y cosh(x+y) =coshx cosh y * sinh x sinh y
. + anh x 1
9 tan(xty) = w__________tgnx..tany tanh(xty) = tanh x £ tanh y
! 1Ftanxtan y 1 + tanh x tanh y

......
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INTEGRATION OF INVERSE . [}
RYGONOMETRIC FUNCTION =

J'k du — ku + C ; k= constant

P N B
dx(tan u) 1+u* dx a’ +u

i—((:(}t"1 u) L 4 __z._l_z.du et By ¢
1+u dx a“+u a a

1

d .- B, S
-&;(SCC L u) |ul u l dx Iu‘>1 lu‘ fuz__az

1
1 @

>1

—(cos ec” u)

Icosec2 u du

— —cosec’ U
du secutanu du ==k
=secu.tanu.—d—x— j (gzirc i(cosh’l :
dx X
d u jcos ec u cot u du
2 (cosecu) =—cosecu.cotu.— d a4
dx dx E;(tanh u)

IFFERENTIA‘I‘ION OF mrl’mouc -
~ FUNCTIONS g :_INTEGRATION or mmouc FUNCTIONSV

—d—(c:oth'1 u) =g
U

Smh u du = cosh u

i(cosh u) =sinh ufi—li J' du e
dx dx e

h smhu
i(sinh u) =cosh uiiE Icos  du du o e
dx dx s

2 tanh u
i(tanh u) —sech’ u.gli _[sech wal ik
dx dx o

—cothu
S

! EJ-E,O<IJ<1 J——-l——-du =--lsech'1y-+c
a a

1 =—-—1—cosech"£+C
a a

~ INTERGRALS INVOLYING QUADRATIC EXPRESSION

2
——(coth u) =—cosech’ ufdﬁ jcosech udi = [@] :
dx dx =

hutanhu du = —S2h+C
?j;(sechu) =—sechu.tanhu.% j‘sec “ wan (i“} "

Completing the square

dx
—cosech u +C

(&)

b ? b*
2 — — — .
jcosechucothudu = ax“ +bx+c -—a[x—i—Za) +c -

gx—(cosech u) =—cosech u.coth u.EIE

dx
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Homogeneous Equations Linear Factors (Integrating Factors)

e Substitution
yolIF =[QeIFdx

y=vx and g}—’:vwéz Where IF =e'f*

b dx

Logarithmic

e vo UTIoN Fo% £ ORDER DIFFERENTIALEQUATION

2
Equation of the form a C J; + b-—y*-l- cy=0
dx dx

_ m x m, x
1. Real & different roots: FF Ae + Be

A\

2. Real & equal roofs: y=e"*(A+ Bx)

y=e“*(Acos fx + Bsin fix)

3. Complex roofs:




