CONCORDIA UNIVERSITY
Department of Mechanical and Industrial Engineering
ENGR 311/2 X; Transform Calculus and Partial Differential Equations
Instructor: Dr C. Rajalingham
Midterm Test

Friday, October 25, 2013 08:45-10:00
Instructions:

l. Do not unstaple the question paper

2. Answer all questions. Show all important steps of your answer. Credit will be

given to neat and unambiguous answers.
3. Only the Faculty approved Sharp 531 or Casio FX-300 MS calculators are
allowed. Cell phones and other electronic devices are prohibited.

Question 1:
(a) Determine the Laplace transform of the following functions. You need not
have to simplify the results.

i)  f()=t*cosh3t
Hint: coshx = %(e" -%»e"’)
(i)  f(t)=(3cos 2 +4cos 3t)ult - %)
(b) Laplace transform the differential equation y"+4y'+5y =46 (t - 1)+ 5 u(t - 1)
subjected to the initial conditions y(0)=-1 and »'(0)=1. Provide the
expression for ¥(s). You need not have to solve this transformed equation.

Question 2:
(a) Determine the inverse Laplace transforms of the following functions

. 4s+1
(i F@=;§%ﬁ

i)  Fls)= #:?5)2

(b) :Laplace transform of a function f (t), which is defined for ¢ > 0, is given as
1 2e7 ™
Fls)=L -2 ¢
s s s

(1) Express f (t) in terms of delayed step functions.
(ii)  Sketch the graph of f(¢)



Question 3:
Periodic function is defined in one period as

-2<x=<0
flx)=4x* 0<x<I
1<x<2
(a) Provide a sketch of its graph in the range — 6 < x < 6. Define the value of this
functionat x =-2,0,1and 2.
(b) Express the Fourier coefficients as integrals..
(c) Determine the Fourier coefficients
Question 4:.
An odd-periodic function f(x) is defined in the half-period 0 < x <1 as f(x)=2x-x’.
(a) Provide the expression for the function in the remaining half period
—~1<x<0.Defineits valueat x=-1,0and 1.
(b) Sketch the graph of this function in the full period -1 < x <1.
(c) Express the Fourier coefficients as integrals
(d) Determine the Fourier coefficients.



. Laplace Transform Table:

ft) E(s)
u(t—a) e ™
s

5(=a)
e” 1

(s—a)
" n!

n+l

e t" n!

(S _a)n+l
sinh ot @

s’ -’
cosh wt s

s -’
sin wt 10}

(s? + 0?)
cos. ot s

(s + 0?)
e sin wt ®

(s—a) +o?
e” cos wt (s—a)

(s—a) +o?
sin ot — wt cos wt 20°

(s2 + a)z)
ot sin ot 2wis




Laplace Transform Properties:

S F(s)

af()+pgl) | aF(s)+BG(s)

e £(¢) F(s-a)

70) SFG)-70)

A0, s F(s)-s £(0)- £'(0)

f(")(t) 5" F(s)-s"" £(0)=s"2 1/(0) _f(n-1)(0)
£f(z‘)dz’ E(s)

-1 /() F'(s)

f-a)u(t-a) | e F(s)

[ /() gle-)dz| FG)

Fourier Series:

fx)=14a, +i{an cos 2 +b, Sin@}
n=0 - p p
1 14
dy =— jf(x) dx
p‘l’
p
a, -1 £(x) cos 2= ax
P, p
17 nmx
b, =— _ff(x) sin— dx
p_, p
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