CONFIDENTIAL

)

Universiti Tun Hussein Onn Malaysia

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER II
SESSION 2017/2018

COURSE NAME
COURSE CODE
PROGRAMME

EXAMINATION DATE

DURATION

INSTRUCTION

ENGINEERING MATHEMATICS I
BEE11303 / BWM10103
BEJ/BEV

JUNE/JULY 2018
3 HOURS

ANSWER ALL QUESTIONS

‘AR ly

B gl i
e TS i
W_.—__N-‘.. o ;

Rt S OSSR

THIS QUESTION PAPER CONSISTS OF SIX (6) PAGES

CONFIDENTIAL




CONFIDENTIAL BEE11303/BWM10103

Q1

Q2

(a)

(@)

(b)

©

Evaluate each of the following functions using:

(1) Substitution method

j x(x2 =3)*dx
(4 marks)
(i)  Tabular method
j e” sinbxdx
(5 marks)
(1))  Integral by part
I e” cos2xdx
(8 marks)
(iv)  Partial fraction
j % +dx*
x* +4x+3
(6 marks)
Solve each of the following integrals.
. sin’ @
i ——d6
() I cos’ @
(6 marks)
(i) J. cosh’xdx
(5§ marks)

COos Xx

Evaluate J' dx by combination of substitution and partial fraction

sin® x + sin x
ey 2 T TS A (10 marks)

RC integrator circuit is a series connected RC network that produces an output signal
which corresponds to the mathematical process of integration as shown in Figure Q2

(¢).The output voltage, ¥, of the RC integrator circuit is ¥, = ElCTJZ Vin(@dt.
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Given the values of R=1 kQ, C=10 pF and Vin=12V. Assume that capacitor is initially
charged to 3V. Calculate the voltage across the capacitor after 30ms.

(6 marks)
3
R
.V:@‘ 1WW0
CEBE  {Vour
.
O O
Figure Q2 (¢)
Q3 (a) Determine f~!(x) and (™) (x) of the following functions.
@) f (x) =x -5
(4 marks)
.. 3x—-4
I
(4 marks)
(b)  Find the derivative of the following functions.
@ y=sec'e
(5 marks)
2
@  y=——
(sinh ™ x)
(6 marks)

(iii)) cosh'x+xtan” y=e’
e ismnnmemery (6 marks)
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Q4 (3

(b)

©

Evaluate the following integrals by using inverse trigonometric function or the
inverse hyperbolic function.

(4 marks)
o %
ii
@ [
(4 marks)
1
(iii) ——dX
j Vox* 16
(4 marks)
1
Calculate | ——===dx by using trigonometric substitution.
j Vx* -16
(7 marks)
1
Calculate | ——==—=—==dx by using hyperbolic substitution.
'f Vx® +8x+5
(6 marks)
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FINAL EXAMINATION
SEMESTER/SESSION: SEM 11/2017/2018 PROGRAMME: BEJ/ BEV
COURSE NAME: ENGINEERING MATHEMATICS 1 COURSE CODE: BEE 11303/BWM10103
Formulae
Indefinite Integrals Integration of Inverse Functions
n+l
Ix"dx:x +C, n=x-1 J'———l———dx:sin”(i)nLC
1 n+1 a*—x* a
— dx=In|x|+C -1 X
jx I~ IJ - dx=cos™| = |+C
. a
Icosx dx=sinx+C G —&
. 1 1. dx
_fsmxdx=—cosx+C J- g i =—tan"] — HiL
a +x a a
2
sec” x dx=tanx+C -1 1 x
j _"ﬁdx:—cot_1 —|+C
!csczxdx:—cotx+C a +x a a

1 1 b

J-secxtanx dx =secx+C ——dx=~sec“l(—)+c
j.lx| ,x2 _a?. a a

_“cscxcotx dx=—cscx+C

-1 1 Gl x
j-e"dx:e"+C Imlxlmdx=;csc 1(—‘;)+C

_’-coshx dx=sinhx+C

_ =}
Isinhx dx=coshx+C J-\/ =sinh [ )+C
j‘sechzx dx=tanhx+C j'
vx?-a®

dx =cosh™ ( )+C
Icschzx dx =—cothx+C

e 1 4 x
fsechxtanhx dx=—-sechx+C jmdx—;sech - 3
I cschxcothx dx =—cschx+C 1 .
I ~—csch l +C
{xl\/a +x° a

lta:m-l(i)w, |x|<a
a
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Formulae
TRIGONOMETRIC SUBSTITUTION

Expression Trigonometry Hyperbolic
x>+ k2 x=ktan @ x=ksinh @
x2 —k? x=ksecld x=kcoshd
B2 s x® x=ksin® x=f€fanh9

TRIGONOMETRIC SUBSTITUTION

t=tanix t=tanx

Trigonometric Functions Hyperbolic Functions
cos’x+sin’x=1 sinhx:ex —e*
sin2x = 2sinxcosx 2
cos2x = cos” x—sin’ x coshx=5*¢
=2cos’ x~1 cosh® x —sinh® x=1
=1-2sin”x sinh2x =2sinhx coshx
1+tan® x =sec” x cosh2x =cosh’ x +sinh” x
1+cot>x=csc’x =2cosh®x—1
oy ST —1+2sinh® x
1—tat1;nx+ta 1-tanh® x=sech’x
x+tan
tan(x+ y) = —_————l coth® x—1=csch’x
1F¥tanxtany 5
tanhx
in(x+ y)=si +sin ycos tanh2x=————
sm((x +y)) inxcos y _31I-1y . x it
cos(x + y) = cosxcos y Fsinxsin y tanhx+t
2sin ax cosbx = sin(a + b)x + sin(a — b)x tanbety) = )
‘ 1+tashxtanhy
2sin axsin bx = cos(a —b)x —cos(a + b)x sinh(x + y) =sinhxcoshy +sinh y coshx
2 cos axcosbx = cos(a—b)x + cos(a+b)x cosh(x + y) =coshxcoshy +sinhxsinh y

o o
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