STRUCTURED (100 marks)
INSTRUCTION: T bt bmem | GEmi™Al 1™
This section consists of SIX (6) structured questions. Answer FOUR (4) questions Jabatan Pengajian Politeknik
only.
EXAMINATION AND EVALUATION DIVISION
DEPARTMENT OF POLYTECHNIC EDUCATION
QUESTION 1 (MINISTRY OF HIGHER EDUCATION)
\
a) Calculate the value for each of the following functions :
MATHEMATICS, SCIENCE AND COMPUTER DEPARTMENT
i, sinh(0.82) (2 marks) ®
FINAL EXAMINATION
ii. COSh(E] (2 marks) JUNE 2012 SESSION
iii. sec h(f) (3 marks) B5001: ENGINEERING MATHEMATICS 5
3 DATE: 19 NOVEMBER 2012 (MONDAY)
iv. cosh“(g] (2 marks) DURATION: 2HOURS (2.30PM - 4.30PM)
V. tank’(-0.322) (2 marks) &
This paper consists of SIX (6) pages including the front page.
b) Complete the table 1-(b) and sketch the graph of y = cosh(2x) Structured (6 questions - answer 4 questions only)
(8 marks)
X -2 -1 0 1 2
CONFIDENTIAL
DO NOT OPEN THIS QUESTION PAPER UNTIL INSTRUCTED
y BY THE CHIEF INVIGILATOR
Table 1-(b)
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QUESTION 3

a) Given = = xces2v — vsinx?, find:
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b) Given z =
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¢) If u=In(3x*y), find Z—u and
X

x¥ = 4xv = 3v* find:

ou

(3 marks )

(3 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(4 marks)
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c) Sketch the quadrant graph and find the principal value for each of the

following inverse trigonometric functions:-

i. cos” (- —2—3—’—) (3 marks)
. a1, 1
iL. tam (5 ) (3 marks)
4
QUESTION 2
a) Differentiate each of the following equation with respect to x:
i y= cosec” (%) (4 marks)
ii. y=>5In (cosh 4x ) (3 marks)
4 2x
iii. y = tanh 5 (6 marks)

b) Find L4 if:
dx

i y=e" sinh™ x (4 marks)
ii. y=cot™ 4x° (3 marks)
c) Use implicit differentiation to find %}i for the following equation:
X
5y +siny = x° (5 marks)
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QUESTION 5

a)

b)

Integrate the following functions using Integration by Partial

Fractions:

1. Iﬁx_dx
(x—3)(x+3)

ii. J- x*+2 =
(x=2)(x+3)

Solve the following functions using Integration by Parts

Method:

: Ix -cos = dx
5

ii. I(éx —5)e™ dx

QUESTION 6

a)

b)

Solve the following differential equations :
1= =142y
dx

d
" x—y+y=x3

dx

Solve the following second order differential equation:

2
99 4D 9y-0
dx dx

Form the differential equation for :

p=Ax* ~Bx+x

(5 marks)

(8 marks)

(7 marks)

(5 marks)

(5 marks)

(8 marks)

(6 marks)

(6 marks)
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d) The height of a cylinder is 250 cm and increasing at a rate of 0.4 m /s. The

radius of its base is 100 cm and decreasing at a rate of 0.5 m/s. Find the rate of

change for its volume.

(7 marks)

QUESTION 4

Integrate the following functions with the respect of x:

1. ,[ dx (5 marks) .

25— 4x*
il. J- dx (5 marks)
9x* -3
fii. | 7tanh{3x -2} dx (5 marks)
iv. J. e p (5 marks)
x
1+e**
V. _[ 1 e (5 marks)

V1-4x—x?
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B 5001 ENGINEERING MATHEMATICS FORMULAE

INTEGRATION OF HYPERBOLIC
FUNCTIONS

INTEGRATION OF INVERSE FUNCTIONS

TRIGONOMETRIC IDENTITIES

INVERSE HIPERBOLIC FUNCTIONS

DIFFERENTIATION OF INVERSE

Isinhxdx:coshx+c

jcosh xdx=sinh x +¢

_[sech2 x dx=tanh x + ¢

Icos ech® x dx=—cothx + ¢
Isechxtanhxdx:—secthrc

Icos ech x coth x dx =—cosechx + ¢

'[\} a’—u’

TT

w-a* a

.o U
=sin_ —+c d
i} LU
2 i j2—=smhi—+c
_ el Y
=cos  —+c i Lu
I—;—zzcosh —+c
u —a a
_lt U
—'; an —+c du 1 _lu
Jﬁz—tanh —eiy
1 L u a”—u” 4 a
=—cot —+c
a du 1 qu
J.z ~=——coth™ —+c,
1 u u —a a a
=—sec |—|+c
& J« du 100 LN
—=—-—c0sech  |—|+c
1 |u|v'a2+u2 a a
=—cosec”|—|+¢
242 a a

J- du 1 PR
————==~-—sech —+c
uva® —u’ q a

2 =2
cos“x+sm” x=1

sec’ x =1+tan* x

Sinh_lx:ln(x+\/x2+1)9—oo<x<oo
COSJF'fI)c:iln(x—}-\,‘x2 —1), x=1

2 2
cosec” x =1+cot x
. . 1+x
sin 2x = 2sin x cosx tanh™' x~—1 — H
cos2x =cos x—sin> x o l—Mllﬁx
. 5 secch x=In| ——— |, 0<x<1
=1-2sin” x X
2
=2cos x-1 L | m
Witk cosech x=In|—+ : , =0
tan2x=r—2— X |x|
—tan” x
1, x+1
coth'x==In=—, ‘x|>1
2 x-1
HYPERBOLIC IDENTITIES

DIFFERENTIATION OF
TRIGONOMETRIC FUNCTIONS

HYPERBOLIC FUNCTIONS
d (smh u) \/li—u Z:
d du
(cosh u)

dx \/;T dx
di(tanhl u)z- L 2%
X |-y~ ax
di(cothlu) = 2_1 1%

Ix u —1dx

d a5 = d_u
dx(sech u)———u ,____l_uz =

d el @
dx(cosech u)_|ulm o

cosh’x —sinh? x =1

—(Sinu) = cos ud—u

DIFFERENTIATION OF INVERSE
TRIGONOMETRIC FUNCTIONS

x dx
sech’x =1-tanh® x —(cos u)—ésinudu
cosech’x = coth’x —1 -+ ddx
. _ u
sinh 2x = 2sinh x coshx —(tanu)=sec® u—
x dx
cosh2x = cosh*x +sinh? x (cotu) sosect du
gt =_ U—
=1+2sinh? x dx dx
T ——(secu)zsecutanuizi
dx dx
du
tanh 2x = 2tanh x —(cosec u)=—cosecu cot u—
2 d.
1+ tanh” x 2 *
HIPERBOLIC FUNCTIONS DIFFERENTIATION OF HYPERBOLIC
_ ol o FUNCTIONS
sinh x = du
2 —(sinhu) =coshu —
& g™ X dx
cosh x= d . du
—(cosh u)=sinh u —
et —e* i “
tanh x = d 2 du
X, —x —(tanhu)=sech® u —
e +e dx
2, di
o u
cosech b x#0 —(coth u)=—cosech * u—
e 'x dx
_ du
sech x“ex+ — —(sechu)=—sechu tanh u —
e Ix d.x
e +e du
coth x=——, x#0 —(cosechu)=—cosechu cothu —
e —e”

x dx

%(sin—l 11)2 1iu2 %

d (COS u) -1 du

\J1- u dx

x 1+u?® dx
d 4 -1 du
-——(cot u): 5
dx 1+u® dx
dx |u]\n‘uz ~1 dx
| -1 du
——(cosec u)= —




