'CONFIDENTIAL

UTHM

Universiti Tun Hussein Onn Malaysia

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER I
SESSION 2019/2020
COURSE NAME : ENGINEERING MATHEMATICS I
COURSE CODE . BEE 11303
PROGRAMME CODE . BEJBEV
EXAMINATION DATE . DECEMBER 2019/JANUARY 2020
DURATION :  3TIOURS
INSTRUCTION . ANSWER ALL QUESTIONS

THIS QUESTION PAPER CONSISTS OF SIX (6) PAGES

— —i
|
|

" CONFIDENTIAL




CONFIDENTIAL BEE 11303

Q1 (a3

(b)

(©

Q2 (3

(b)

(d)

Find the following integrals.

2

M [
% +1
(4 marks)
(i)  [xerdx
(4 marks)

Solve the integral j‘e&dx by making a u-substitution and then integrating by parts.

(8 marks)
Evaluate the integral j-o% sin’ (2x)-cos(2x)dx.

(9 marks) _
Solve the integration of the following functions.
(i) J.sz Jx —1dx by using tabular method.

(5 marks)
(i1) Isin(3x)- sin(x)af\' by using tabular method.

(5 marks)
Solve the integration of J- ; dl'z using partial fraction method.

=2t
(6 marks)

Evaluate Jsins(x)‘ cos®(x)dx .

(6 marks)

An ¢lectronic integration circuit performs the mathematical opcration of integration
with respect to time. The output voltage is defined as V. (1) = —E% J. V() dt with
the initial output voltage, V., (0) of zero. The input voltage, 1, (¢)=sin(27 - 5000r)

is applied to the op-amp integrator. The circuit parameters of amplifier are R=1 k(2
and (=10 nF. Calculate the output voltage, V(7).

(3 marks)
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Q3 (a)
(b)

Q4 (a)
(b)

Find the inverse of the following functions and then differentiate the functions.

1
0 =5
(4 marks)
i)  f(x)=0x-5)
(4 marks)
Find the derivative of the following functions.
(1) Y= ln|x| . tan"l(x)
(3 marks)
i) y= sin'l( e j
l+sinx
(5 marks)
(iliy  y=sech™ (\ll—x)
(4 marks)
x2
iv =
wr sinh ™ (2x)
(5 marks)

Evaluate the following integrals which may result in inverse trigonometric function
or inverse hyperbolic function.

: X
(i) I———m dx

(3 marks)

2 x—4 ;
R I T

(4 marks)

Jx*+3

X

Calculate J. dx by using hyperbolic substitution.

(6 marks)
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(c) Find the following integrals by using trigonometric substitution.

1
(1) e
L by e
(5 marks)
(i) [Vax—x"ax
(7 marks)

— END OF QUESTIONS-
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4 J','In,definite Integrals:’

=
_n+l

’ X
J'.'c’ dx =
n+l

jl dx =In|x| +C
X

+C, n#-1

Icosx dx=sinx+C
jsinx dx=-cosx+C
jseczx dx=tanx+C
jcsczx dx=—cotx+C
J.secxtanx dx=secx+C
jcscxcotx dx=—cscx+C
Je"dx:e" +C

J-coshx dx =sinhx+C
Isinh x dx=coshx+C
J.sech:x dx =tanhx + C
jcschzx dx =—cothx+C
jscchxtanhx dx =-sechx+C

Jcsch xcothx dx =—cschx+C

FORMULAE
f' Inteoratlon Of Inverse Functlons 4

(2

j—_—— dx =cos™ 2 +C
saf —x*

J. 21 5 cbc=—1-tar1“l £ +C
a’ +x a a

J 2_1 = dlecot"I L +C
a’ +x a a

dx=lsec

Iﬁ-lf: el e
I
j\/___ dx =sinh” ( j+C

L Al * -
J’——_';?ta_?_ dx = cosh (aJ‘i‘C

J‘ = ——l-sech ’f— +C
|x|~/ a a

-1 |
————dx=—csch""— +C
'[|x|'\/az+x2 a

ltanh"l(fijC, | x|<a

1 a a
'f — X =
a” —x-

—coth

: "'(£J+C, |x|>a
a a
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Formulae
TRIGONOMETRIC/ HYPERBOLIC SUBSTITUTION ¥,

Expression - Trigonometry Hyperbolic

Vx? + k2 x=ktané x=ksinh &
vx*-k? x=ksect x=kcosh@

B x=ksin@ x =ktanhéd

tan%x:t Il tanx=+¢

&

T rtgonomet) ic F un ctzons H y perbolzc Fi uncttons

bl . 2 P
2 2 s i . et —e
cos”“ x+sin“ x =1 s

sin2x = 2sin xcos x
x

e +e

=X
2 o 2
cos2x =cos” x—sin“ x coshx=

2cos? x—1
=2 X - :
cosh? x —sinh? x=1
=1-2sin* x . .

b sinh 2x = 2sinh x cosh x

2 2.
L V— “ . L | .
I+tan” x = sec” x cosh2x = cosh® x + sinh? x

1+cot® x =csc” x =2cosh®* x—1
2 - 5 b
‘[an2x:—~mmL =1+2sinh” x
I —tan x+ 1-tanh® x=sech®x
tanx £tany
tan(x £ y) = —— coth? x —1=csch’x
1+ tanxtany
] ; : 5 2tanhx
sin(x  y) = sin xcos y £ sin ycos x tanh2x=———
1+ tanh® x

cos(x* y)=cosxcosyFsinxsiny tanhs & tanhy
: ! : b o =
2sin ax cos bx = sin(a + b)x +sin(a —b)x fanhirt ) 1 bt Lok

2sin axsin bx = cos(a —b)x —cos(a + b).x sinh(x + y) =sinh x cosh y + sinh y coshx
2cos ax cos bx = cos(a — b)x +cos(a + b)x cosh(x + y) = cosh xcosh y +sinh xsinh y
iy
6
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