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SECTION A
BAHAGIAN A

INSTRUCTION:
This section consists of TWO (2) questions with 23 marks each. Answer ONE (1)

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

ARAHAN :

Bahagian ini mengandungi DUA (2) soalan dengan jumlah 25 markah setiap soalan.
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 for each of the following by using the definition/formula of

hyperbolic functions:

Cari nilai bagi setiap yang berikut dengan menggunakan de inisi/formula fungsi

hiperbolik.
i. cosh+/8
[2 marks]
[2 markah]
fi. tanh(-2.5)
[2 marks]
[2 markah)
iii. sinh ™' (In2)
[2 marks]
[2 markah)
iv. cosech ™ (-3)

[2 marks]
(2 markah]
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(b) Prove that

Buktikan bahawa

! I coshx —sinhx =¢™
[3 marks]
[3 markah)
ii. cosh(A+B): cosh Acosh B +sinh Asinh B
[6 marks]
[6 markah)
(c) Sketch

a quadrant graph and find the principal value for the following functions:

Lakarkan graf sukuan dan dapatkan nilai wtama bagi fungsi-fungsi berikut:

i. cos (- 0.35)

[4 marks]
[+ markah)

i tan'(1.192)

[4 marks]
[4 markah)

(5]
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QUESTION 2
SOALAN 2

BAGUT: ENGINEERITNG MATHEMATICSS

(a) Find the value for each of the following by using the definition/formula of

hyperbolic functions:

Cari nilai bagi setiap fungsi yang berikut dengan menggunakan definisi/formula

fungsi hiperbolik:

Vi.

vii.

sinh(In5)

sech™(0.72)

cosh ! (2] + coth[é]
2 4

[2 marks]
[2 markah]

[2 marks]
[2 markah)

[4 marks]
[4 markah)

(b) Complete the table below for equation y = 2sinh23x. Then sketch the graph in the

range of —4 < x<4.

Lengkapkan jadual di bawah bagi persamaan y = 2sinh %l Seterusnya lakarkan

_ graf pada julat —4<x<4.

X

—4

=

[5 marks]
[5 markah)
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(c) Given that cosh x —sinh x = me ™ , find the value of m.

Diberi cosh x —sinh x =me™ | cari nilai bagi m.

(d) Prove that tanh™ x = % ]n(] * XJ

| —x

Buktikan tanh™ x = % ]n[ i XJ

[4 marks]
[+ markah)

[8 marks]
[8 markah|
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SECTION B
BAHAGIAN B

INSTRUCTION:
This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)
question from each part, and ONE (1) remaining question from either part A/B/C

ARAHAN :

Bahagian ini mengandungi DUA (2) soalan dengan jumlah 25 markah setiap soalan.
Jawab SATU (1) soalan dari setiap bahagian, dan SATU (1) soalan selebihnya dari
mana-mana bahagian samada A/B/C.

QUESTION 3
SOALAN 3

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

Bezakan setiap fungsi yang berikut terhadap x.

. alf X
1. y=tanh R

[3 marks]
[3 markah)

o — In{coshx)
[4 marks]
f4-markah]

53l y
o = 508 (3x)
’ 2x

[5 marks]

[5 markah)

, (b) Determine. % for the implicit function coshx” +1n y=x2y> +5
CLO2 = p .
C3
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SULIT
dy - T h _2 I i ‘2 3 5
Tentukan o untuk fungsi tersirar coshx” +Iny=x“y” +
X
[7 marks]
[7 markah]
Gi 4 h(3)3 .[(2)](-(1(3:6:82:82: 82: dJ:
c) Given z =4ycosh(3x)+ 3xsinh ,hind =, — — ==, an .
cLoz |© X d dx Oy ax? gy’ oxdy  dyox
C3
2 2 7] 2
; L i0s om Ot G dre o
Diberi z = 4ykosh(3x)+3xsinh(2y), cari i‘.c’—'.i;.o—j—. - df
ox dy ox® By xdy vox
[6 marks]
(6 markah]
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QUESTION 4
SOALAN 4

CLO2 (a) Integrate the following functions with respect to x.

C3
Kamirkan fungsi-fungsi berikut terhadap x.

i J‘sinh(9 —Tx)dx
[3 marks]
[3 maikah]

ii. chosh"xsinh x dx

[5 marks]
[3 markah]

iii. j——*i—fjh

7 - (x4 2)

[5 marks]
[5 markah]

cLO2 |(b) Solvethe following integrals:

c3 Selesaikan kamiran yang berikut:
1s I———L—dx
(x+3)(x+2)
[6 marks]
[6 markah)
PR
it J —dx
? L 0xr
[6 marks]
[6 markah]
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SECTION C

BAHAGIAN C

INSTRUCTION:

This section consists of TWO (2) questions with 25 marks each. Answer ONE (1)
question from each part, and ONE (1) remaining question from either part A/B/C

ARAHAN :

Bahagian ini mengandungi DUA (2) soalan dengan jumlah 25 markah setiap soalan.
Jawab SATU (1) soalan dari setiap bahagian, dan SATU (1) soalan selebihnya dari
mana-mana bahagian samada A/B/C.

QUESTION 5
SOALAN 5

CLO3 (a) Form a differential equation for each of the following functions:
C3
Bentukkan persamaan pembezaan bagi setiap fungsi yang berikut:
I y=Ax’ —6Bx [6 marks]
[6 markah)
ii. y=44cosh2x —4Bsinh2x [4 marks]
[4 markah)
CLO3 (b) Solve the following differential equations:
C4
Selesaikan persamaan pembezaan berikut:
i e xL = e [3 marks]
[3 markah)
ii. oA 5 [5 marks]

dx ~ x2 —y2

[3 markah)

. &2 g + xy = 3x3 [7 marks]
[7 markah)
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QUESTION 6
SOALAN 6

(a) Solve the following differential equations:

Selesaikan persamaan pembezaan berikut:

dy 5x°
dc  3y*+7

ii. £giJrSy:eS"'
dx

(b) Solve the following second order of differential equations:

Selesaikan persamaan pembezaan peringkat kedua berikut:

d’y _dy

MATHEMATICS 5

[6 marks]
[6 markah]

[5 marks]
[3 markah]

i. —+9—+20y=0
dx”® dx
[4 marks]
[4 markah)]
i. 4 14D a9y=0
dx” dx I
[4 marks]
[4 markah]
i b

dx? dx

SOALAN TAMAT

[6 marks]
[6 markah|
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FORMULA ENGINEERING MATHEMATICS 5

INVERSE HYPERBOLIC FUNCTIONS

HYPERBOLIC FUNCTIONS
sinh x :_e_%e_ sinh! x =|p (x+\}x2+l);~c/a<x<co
PR = cosh™ x = (x+1"x1—l):x21
2
o 3 1, (1+x
tanh x = 6__(3_ tanh l X = _!n{ } ‘x| <1
e’ +e 2 \l-x
¥ -x _ 1 x+1
7 g A . coth ' x :—In( J;Ixf>l
e.\ *(3_'\ 2, x—1
2 4 1+ —x
seChx =—0-0 sechx =In| ————[;0<x<]1
e +e X
1 A1+’
2 a =In| —4+——"—1]:x#£0
cosechx =-——— x#0 cosech x |
e’ —e”
Ji| RECIPROCAL TRIGONOMETRIC IDENTITIES RECIPROCAL HYPERBOLIC IDENTITIES
1
1 -
cosec x = — cosech x <inhx
sinx
68 gl SECR = :
cosx coshx
- coth x =
cot x = tanh x
tanx

TRIGONOMETRIC IDENTITIES

HYPERBOLIC IDENTITIES

7 « 2
| cos"x+sinx =1

{ 2 s 2
Il 1+ tan” x =sec” x

y
= cosec” x

cot® x+ 1

| sin 2x =2s8inXxcosx

b | "
cosh® x - sinh®x =1

1- tanh® x =sech’ x

coth” x - 1 = cosech® x

! 2 )
il COS 2ZX =COoS X —sSIn x

= 2cos’x- 1

=1-2sin’x

2tan .
| tan 2x = _V
l—tan~ x

§ cos(xt y)

tan x ttan y
tan(xty) = fu—i
| +tan xtan y

sin(xty) = sinx cosy fcosx siny sinh(x+ y) =sinh x cosh y + coshx sinh y

cosx cos y F sinx sin y cosh(xxy)  =coshx coshy =+ sinhx sinh y

sinh 2x =2 sinh x cosh x
—cosh 2y =vcosh*x+sinh*x
= 2 cosh?x - |

| +2 sinh®x

2 tanh x

tanh 2x =

1+ tanh~ x

tanh x +tanh y

tanh(x+ y) =

| £ tanh x tanh y
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BASIC OF DIFFERENTIATION

BASIC OF INTEGRATION

< (0)

DIFFERENTIATION OF R!GONOMETRIC

= (0; k= constant Ik du

=nu"! _[u" du =
1 o J.l du

= __ i 44 =
u dx :

n+l

U
n+1

in|

l‘l‘(:

i

= ku + C ; k = constant

+Cin#-1

" INTEGRATION OF TRIGONOMETRIC

FUNCTIONS FUNCTIONS
d . du jsin u du —cosu
—(cosu) =-sinu.— =———+C
dx dx u
d ;. du J-cos u du sin u
g(sm u) =CoSu.— =5 -t
dx dx u
2
d du .fsec:’ u du tan u
—(tau u) =sec’ u.— A S &
by dx u
d > du Jcos ec’ u du —cotu
—(cot u) =-cosec® u.~— = =—pil
dx dx u
d du J‘sec u tan u du sec u
—(sec u) =secu.tanu.— il
dx dx u
d Icos ec u cot u du —cosecu
~—(cosecu) = =t

dx

DIFFERENTIATION OF HYPERBOLIC

du
—cosec u.cot u.—
dx

r

U

INTEGRATION OF HYPERBOLIC FUNCTIONS

FUNCTIONS
d i jsinh i du ool
—(cosh u)  =sinhu."— = 44
dx ox u' =
d ;. du Jcosh i du sinho
—(sinh ) =cosh u.— =
x ax u
d du .[sec W du tanh
—(tanh ) =sech® u.=~ = Sl
dx dx u
d dit Icos ech’ u du — coth u
ﬁ(coth u) =-cosech® u.— =—skC
dx by ) u
2 : du Isec h wtanh w du —sech u
—(sechu) =-sechu.tanhu.— Sl
x dx u
i jcos echucothudy _ —cosech u
—cosech u.coth u.— = +C

£ (cos ech u)
X

dx

!

u
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DIFFERENTIATION OF IERE | - - INTEGRATION OF lNVRSE
TRYGONOMETRIC FUNCTIONS TRYGONOMETRIC FUNCTION

I du Tu

a7 =
E(sm sz) = T e -|“‘<1 jm =sin —+C lu]<a

- dzz~'|<1 40

i(cos'l u) = S J— ;dlf =cos — +(, M<a
dx V1-? dx o= a

1 d | 1
i(tan" u) - _[ - —du AW
dx 1+u’ d)t a +u”

—du
a +u

d » | d
E(COI !u) :_l+112:?’§ J-i

I du

d J - I i U
o u) T g M / lu‘\/ul—az ! o

-

C, u">a

-1

E,—(cos ec™ u) ”|>| J = lcosec ¥ ol ‘1;J>a
dx |z.r|\/u - d\ ‘ulv‘u —-a a a

DIFFERENTIATION OF INVERSE HYPERBOLIC INTEGRATION OF INVERSE HYPERBOLIC
FUNCTIONS FUNCTIONS

LU ]
=sinh! = +C, a>0
o

=cosh ' = +C' u>a
a

12 4 g |u|<a

S (3 }u|>a

] U .
——sech! = +C

a a

1 U
= _—cosech™ = +C

,[ 7 2 a a
uNa +u

INTERGRALS INVOLVING QUADRATIC EXPRESSION

Completing the square

,
5 b-
ax’ +bx+¢c =al x+—
2a




FORMULA ENGINEERING MATHEMATICS 5

SOLUTION FOR 1°t ORDER DIFFERENTIAL EQUATION

Homogeneous Equations Linear Factors (Integrating Factors)

e Substitution
yeIF =[QeIFdx

Where [F =e!’®

y=vx and ——=v+

Logarithmic

_ _Ina

a =€

X xlna

a = &

GENERAL SOLUTION FOR 24 ORDER DIFFERENTIAL EQUATION

d’ d
Equation of the form a——i} + bd—y +cy=0

dx X

my x m, x

y=Ae"" + Be

1. Real & different roots:

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

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

ROOTS OF QUADRATIC EQUATIONS

a’ +bx+c=0




