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Universiti Tun Hussein Onn Malaysia

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER 11
SESSION 2015/2016
COURSE NAME . ENGINEERING MATHEMATICS I
COURSE CODE . DAS 10303
PROGRAMME . 1 DAE/3DAE
EXAMINATION DATE ~ : JUNE/JULY 2016
DURATION : 3 HOURS
INSTRUCTIONS

SECTION A: ANSWER ALL QUESTIONS.

SECTION B: ANSWER THREE (3) QUESTIONS ONLY.

THIS QUESTION PAPER CONSISTS OF TEN (10) PAGES
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SECTION A

Q1

(@)

(®)

©

Find the Laplace transforms for the functions below.

(@  f(@)=sint

(1 mark)
()  f()=4t-3t* +5¢*
(3 marks)
(iii)  f(f)=sinh2t+cos7t
(2 marks)

By using First Shift Theorem or Multiply with t* method, find the
Laplace transforms for the functions below.

@) f(t)=e sin2t
(3 marks)

(i)  f()=t"cosht
(5 marks)

By using the Second Shift Theorem, find the Laplace transforms for

2-t 0<t<7
gt)=] 5 T<t<l4
2A+3 =214

(6 marks)
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Q2 (a) Find the Inverse Laplace transform for the functions below.

. 15 12
) F(s)=—-
s s+3
(2 marks)
5 7
ii F(s)= +
@ FO=CT3F sy
(3 marks)
24 31
F(s) = N
(i) () s2+1 s7-9
(4 marks)
100
b Gi G(s)=———-—
®) iven G(s) s* +12-253
(i)  Factorise s* +12—253
(2 marks)
(i)  Find the partial fractions for G(s)-
(5 marks)
(ili)  Determine the inverse Laplace transform of G(s)-
(4 marks)
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SECTION B

Q3

(2)

(b)

©

Given two functions, f:x—>x’>+9,xeRandg:x —> 2x_3,xe§R-
Calculate the value of
() f(0)-g®)

(2 marks)
i)  3/(1)-g()

(2 marks)
(iii)  xwhen 8g(x)+ f(x)=0

(3 marks)

Vx?+1
Evaluate cos[tan - } .
2x
(5 marks)

The function p is defined by p:x —5x+2 The function ¢ is such that
o x> 10
Poa Y03

(i) Find p(-11)and poq(2)-

(2 marks)
(ii) Find g(x).
(3 marks)
(iii)  Find the inverse function, (p° q)"-
(3 marks)
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Q4 (a)

(b)

(©

Given ll_r)rzl f(a)=105and lirr21 g(a)=225.Find

()  3limg(a)+4lim f(a)

() lim (@

Jg
Calculate
5
i lim7x3 -3x* +—
( ) x—>4 2\/—;
(i) 3x—x2+10

lim
5 2[x? —4x —J4x

2x-5 x<2

3—-x2 2<x<5
Let f()=1,4,2% 5<x<8

b'e
7 x=>8

@) Calculate f(0), f(3)and f(10).

(i)  Calculate lirrzl f(x)and linsl f(x).

(2 markS)

(2 marks)

(2 marks)

(4 marks)

(3 marks)

(2 marks)

(iii)  Check whether f(0)is continuous at x = 2, x=5and x=8.

(5 marks)
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Differentiate y = (V x* —3x— 4)‘ using extended chain rule.

Qe @
(8 marks)
(b)  The function y = f(x) is defined by y =sin3¢ and x=2+5¢". Find
N
ORI
(2 marks)
N d’y
(i) i
(3 marks)
(©) Use implicit differentiation to find % if 10y° +5x*y—3e” =7siny.
(7 marks)
. . 1 3 7 2
Q6  Given a function f(x)zgx +Ex —-30x+5.
(i) Find f'(x), f"(x), a, b,and complete the table below.
Area x<-10 | -10<x<a | a<x<b x>b
tv -11 0 >
f'"
Slope
Concavity
Shape of f
(10 marks)
(ii)  Sketch the graph of f(x).
(10 marks)
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Q7 (a)  Find the Laplace transforms for f(r)=4tsin4t —3e’ cosh3z.

(5 marks)
: . 2s—-3
(b)  Find the inverse Laplace for F(s)=—5——.
25 —4s5+3
(5 marks)
2
(c) Solve 3 dtf - 2% =4, given y(0)=10,'(0)=5.
(10 marks)

- END OF QUESTIONS -
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FINAL EXAMINATION

SEMESTER/SESSION: 11/ 2015/2016 PROGRAMME CODE: 1/3 DAE
COURSE NAME: ENGINEERING MATHEMATICS 1 COURSE CODE: DAS 10303
FORMULAE
Differentiations
d du

Rl ny — n-1 iy — hotas

Ix (ax™) = nax o (sinu) = cos wu. e

—_— ny — n-1 _E _"_i__ = —gi E‘i

I ™) =nu". I P (cosu) = —sin u. o

d ( 1 ) 1 du d t ) = 5 du
i\ " e o e anu) = sec” u.——

d du d du
(oY% — pU¥ —— —— = s S
I (e*) = e P o (sec u) = sec u.tanu e

d 1 du d B > u
a;(lnu) = ix a(cotu) = —csct u.—o—

d K du d ( ) . w.cabat du
- =k.— R = - u. —
o (ku) I 2 (O5€ u cs Tx
£ ) = wv' + v’ d (u) _vu — uw’

dx - dx\v/ — v?
Parametric Differentiations
dy _dyldt _ dy 5 dt

dx dx/dt dt dx

8
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d’y _d E’X) é_i(ﬁz L a
dx®  dt dt dt dx

dx dx
FINAL EXAMINATION

SEMESTER/SESSION: 11 / 2015/2016 PROGRAMME CODE: 1/3 DAE
COURSE NAME: ENGINEERING MATHEMATICS 1 COURSE CODE: DAS 10303
FORMULAE
Laplace and Inverse Laplace Transforms
LIAI=[7 f (00 dt=F(5)
f@ F(s)
k k
s
'n=1,2,.. n!
n+l
e 1
s—a
sin at a
s’ +a?
cos at s
s’ +a’
sinh at a
s —a?
cosh at s
s’ —a?
The First Shift Theorem
e”f () |F(s—a)
Multiply with 7"
r"fH,n=1,2,.. Ld"F(s)
-1 T
s
9
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FINAL EXAMINATION
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The Unit Step Function
H(t-0) 1
s
H(t —a) e ™
s
The Second Shift Theorem
At—a) H(t—-a) e “ F(s)

Heaviside Function

g)=g1+[g—glH({t—-a)+[g3— g2 ]H(t—b)

Initial Value Problem

LiyD=Y (s)
Ly (O))=sY (s) - y(0)

Lly”()}=5Y (s) - sy(0) ~ y'(0)

10
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