Concordia University
Faculty of Engineering and Computer Science
Department of Mechanical and Industrial Engineering
ENGR 311- Midterm Examination
Total Marks - 30; All Questions Carry Equal Marks October 21, 2003
Professors: Dr. P.Gauthier & Dr. A. Kaushal

1) (a) Given F(s)=eTS|:—-—S———:l.

s2 +10s +29
- Find the Inverse Laplace Transform,£ HF(s)} =F(1) (4 marks)
- Draw a rough sketch of f(t) (2 marks)
(b) Solve the following Integral equation:
t
[yx)y(-xdxc=6r° (4 marks)
0
2.)) (a) Solve the following Initial Value Problem:

£
y'+4y =u@—7)—u(x—2rx)

y(0)=1 and y'(0)=0 (7 marks)
/(b)/‘ Write the following function in terms of a unit step function {{
o R _ x 0<x<l1
f(x)= 2—-x 1<x<2
0 x>2 o
(3marks)
3) Consider the following function
-1 -7<x<0
S = { x O<x=<rm }
a) Find the Fourier Series representation of f(x). (6 marks)
b) Sketch the Fourier Series representation of f(x)on [-77,77] - (2 marks)

¢) To what values will the Fourier Series Converge at x = 27:,2275,575 (2 marks)
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Concordia University
Department of Mechanical and Industrial Engineering
Final Examination

Course: ENGR 311: Laplace Transforms and Partial Differential Equations

Date: December 10™, 2002.

Given by: Dr. Pierre Q. Gauthier

Instructions: Answer all questions, only non-programmable calculators are
permitted.

Solve the following differential equation using Laplace transforms

Y +4Y' +29y =1 —4tu(t-3) = :-%(;—.;} +]2_1u [£-3)

»(0)=0 and y'(0)=0

t

b) J. yu)y(t —uw)du = %[sin(t) —tcos(t)]

0
Consider the following function
0 , —3<x<0
f(x)= 24 2x ., 0<x<3
8 . 3<x<5

a) Find the Fourier Series of f(x) and sketch it on the interval [-15,1 5].

b) To what values will this series converge at x = 0, x = 13 and x = -15?
c) Evaluate:

3nm
100 Z‘O: 1- COS(T)
21 n?

n=1




Concordia University
Final Examination
EMAT 311

Date : December 2000.

Duration : 3 hours.

Instructors :H.Bouchard

Course Examiner : HBouchard.

Directives : Answer all 7 questions. CALCULATOR ALLOWED. Formula sheet is provided.

— +

MARKS 2 ‘
v~/ L

(12) 1. Evaluate. I =

a) L{e“ cos(t—-n)} ¢) L7 i;(%)}
b) L{ue-2)  d) L“{r;m—}m}

)@2) 2. Find the Fourier series (period p=2L=2) for the following functions.
R a) f=p Enxn)

b) g®=x (n(xx)

(9 he=cos’@) (ntxtn)

i —

~ HINT : cos(x) =(e"" +e”i")/2

X
I

AT

(10) 3. Solve the initial value problem using Laplace transform : o < = <&
X VOO =0, ¥O=y0)=0; et
sin(t) if . Vo) =Ne L
Tt = X G (£ ) F oo/ -
(8) 4. Solve the integral equation using Laplace transform : TR e

Y= +)-[(-Dye-vds.

10) 5. Find the deflection function u(x,?) of a vibrating spring with length L= and
c=1. Suppose that the ipitial deflection is u(x,0) = f(x) =sfin(2x)/ -and the initial

velocity is #, (x,0)=g() = ~sin).

g

/(/ 0) (/6. The faces of a thin square plate (side a=10) are perfectly insulated and c=1.
The upper side is kept at a temperature of 10°C and the other sides are kept at ~
0°C. Find the steady state temperature u(x,y) in the plate.

LX(B) 7. Find non trivial solutions u(x,y) of xu, —yu, =0 by separating variables.




Concordia University
Department of Mathematics and Statistics

Course Number Section(s)
Engineering Mathematics 311 All

Examination Date Time Pages
Final June 23, 1999 3 hours \

Instructor: Chukova

Special Instructions: Formula Sheet attached
Calculators allowed
Show all your work

1. Evaluate: [5] a. @{arctan(g)}
s
t
(51h L j»smu I
T u
e £{re sing
2 Use the Lariace uansform to solve:
[10]a y +3y +2y=r(t);r(t)=4tif 0 <t <landr(t)=38 if t>1.

y(0)=4'(0)=0

" ( (,U\V .

, [10]b. y(t) = 1-sinh(t) + [(1+ D)yt —1ydt

sinE, 0$x<—I§

0, E<1:<L
2

3. Let f(x) =

[3] a. Graph an odd periodic extension of f{x) on [-3L,3L].
[5]b. Expand f(x) in the Fourier sine series.

. (L L 5L
[5] c. Find f(?), £(0), f(——z—j, f( ZJ

[8]4. Represent the given function by an appropriate cosine or sine Fourier Integral .

|k|<1
f(x)= T, 1<x|<2
0, [x]>2

What is the value of this integral at x = 17




/ , : o
4~ [10] 5. Find the temperature u(xt) in a bar of length L = 7 and ¢ = 1 that is perfectly
insulated and whose ends are kept at temperature 0, assuming that the initial

_ temperature is

X, 0SX<£ ]

f(x) = 2

IJ"X,_<X<L
2

[10] 6./’ale faces of a thin square plate ( side a = 24) are perfectly insulated. The lower
~ side is kept at temperatice 20°C and the other sides are kept at 0°C. Find the

e

" steady-state temperaturz u(x,9 in the plate. q-b- 24 /r{»;ﬁ ). o
Hint: Show thet v '
T &, e onaa=y) 2 "I . X,
u(x,y)= p A sL-—— Stk =— Xx)sm —— <.
()= 2.4 a a " asinh(nm)y 7 a

n=1 R

7.[7] a. Find solution u(x,y) of u, —yu, ;,6 by separating the variables.
[7]b. Solve xu, =yu,, +u, using the transformation v =%, z = Xy.

[10] 8. Find the deflection of the vibrating string (length = 7, ends fixed, ¢ = 1)

corresponding to zero initial velocity and initial deflection f(x) =sinx — —2-sm Zx.

e
s Ay
Lo =N
/(/ ALY =l e 3 =
\ R S L
vl
VAV
6 ¥
N




Concordia University /

Department of Mathematics and Statistics

Course Number Section (s)

Engineering Mathematics ~ 311/2 all

Examination Date Time Pages
Final 21 December 1998 3 hours

Instructors

Harnad, Keviczky
Special Instructions

1 - Calculators allowed. M-
2 - Laplace Transforms attached.

3 - All problems have equal value.

L o /”{_%j;
v [10] 1. Fmd bhe 1nverse _Laplace transform of the following two functions:
—43 " e 4 '; S b o
X L/ < 4 ‘ L
D (B) 2 A s o, . ' ! o ‘ 4

(5—1)(s+1) - - - - R

/‘/"»'" {10] 2. Solve the following ordinary differential equation by means of the

Laplace transform:

th ==+ 3—9 + 2y = 2u(t — 2) with y(0) =y /(0) = 0.

where u(t — 2) is the dnit step function (o 4
A2 u(t —2) = 0 if t<2 j A
o O, ~ ‘ 1 if t>2 T
[10] 3. By constructing the odd extension of e nd ot ] T
0 if v 0<z<? /
flz) = { -3 i I< x§/< m

on the 1nterval —T, 7r) and its periodic extension of period 27, find the Fourier. sme

expansmn, Z by sin m:?)f Lg@;ﬁ d indicate the precise value that 1t converge§ to

\n—l ’ ; -
AN at T = ?2' i “wﬁﬁ,‘ .
. § - p

N o 2 Tot -
Y ol 1

\H\@] 4. Represent thevﬁhctlon:
f(z) = sin 3z if \ 0<z<10
- 0 if  10<z

in terms of the Fourier cosine integral and indicate the exact value this Fourier
integral assumes at = = 10.

-3\

s Y isr) =



EMAT311/2 Final Examination December 1998 Page 2 of 3

[10] 5. Find the deflection of the vibrating string of length L=, with ends fixed,
and c? = % =1, initial deflection f(z) = 0.4 sin 5z and initial velocity

g(z) = —0.7sin 12z.

[10] 6. Find the temperature u(z,t) in a bar of length L that is perfectly insulated
at the ends at z = 0, and z = L, assuming that
uz(0,t) =0, ug(L,t) =0, forall ¢,
u(z,0) = f(x).

Show that the method of separation of variables yields the solution

A, > :
u(z, f) = - + ZAne—(C””/L)zt cos (%m) ,
n=1

L
where A, = %/o f(z) cos <KZ—$> dz for all integers n > 0.

[10] 7. Given the Laplace equation 7% u = 0jin polar coordinates (r,8), where
(z,y) = (rcosf, r sinf) and ]I

o 2 [
2, =108/.%u 1870
Viu=s5(rgE)+ 562 |/

[

r

find the general form the solution u takes, if it is assumed to be independent of

6 (a function of 7 only). ‘"”’”‘\ !

AK/ss
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Table of Lapla
place Transforms Fo -0, ) [ s |
Flo) = () s Sec. 36 | L emus Jy2 VD 5.5
s
1 i/s 1 H 1
37 | e gk —_ -
2] us? ‘ Ll By -La = cos 2V
3 Usm, (n=12"--4 =Y~ 1 1
38 | ek —= sinh 2V
4] Vs UV 61 Bl V" '
1032 Yy - k .
51 lis NVum 9 et s PR
61150 (a>0 2=l (a) 1Vt
. |
7| - et 6.1 0 f<ns -lnt =y (y=057) 5.7
s-a
|
8 | —— redt sTa lbl-eu)
(s —la) 1 4 In;-b ’(e
9 = 1,2, —_— Tt 2 2 2 .
(s — a) (n 1 } TSN n-oles 6.3 42 ln%ﬂ_ 7(1 - cos w!) 6.5
| l
10| ———oro k>0 — k- ipat 2~ gt 2
(s - a)* (k) PO T et T = coshan
e
i
1l | ——————  (a#b) (et — bt
(s —a)s — b) (a ~ b) ¢ e 44 [ arc tan =4 - sin wr
| 6.1 s t
e L gest = pett b .
(s — alls - b) ta = ) (a - &) fae® be™) 45 -:-arc cot s Sitr) App. 3
I 1.
Rl e el Laplace Transform:
Y General Formulas
5t + we
] l 641
1S - sinh at —
PS a Formula Name, Comments
16 : cosh ar
st - a* >
| | Fis) = #1fu) = f e~ f () di Definition of Transform
17 T 5 — e% sin wt (]
(s - a)* + w* w \
6.3 (o
18 s-a €% cos wr Sy = £ Fs)) Inverse Transform
(s — a)* + w*
| | + = ql 4 i i
19 s L - coswn Elaft)y + bgin} = aZ{f(0} + bL{gn) Linearity
| | '
20 T —5 (w! = sin wr) 6.2 |1 e
w VLS = s - £
| I oy g . . , i iati
i 75 (8in i = i cos w) PR = STE) - sf0) - £l D‘gﬁr}:j:j,‘if:
LU = L) = S0y ~
- s _L ) e - j‘(n-n(m
T o 3 sinw w[ : ' .
o | -1[ ftnrdry = T4 Integration of Function
Jak] T s ont = (Sin w! = wi cos wi) 6.5 ¢ )
5 N 1
24 = — = S= pt —_— - Pl -
PRy S . (a b?) R {cos at — cos b} Flewtfin) = Fis - a) 5-Shifting
: l EHFs = a)} = ef() (Ist Shifting Theorem)
28 Jyr RYX (sin k¢ cosh ki -
~ cos ki sinh k1) 2t = @l - al} = e~ =F(s) I-Shiftiné
K 1, , -1, = ifti
2% — Sz sin %t sinh At s P-He SF() = fUr - ault ~ a) (2nd Shifting Theorem)
- 1 ] '
2 —_— —_— (s 3 in L " . - ‘
-/ T ETE (sinh k1 ~ sin ki) Llfin} = ~F'(s) Differentiation of Transform
5 | ' »
B prymr T {cosh k1 = cos k1) K4 {#} = f F(3) ds Integration of Transform
$
i Vs—-a~-Vs-p ’vl._a(e”’ - %)
-Vt !
3 ! Ca-bna a-b ) g = ff(r)g(l - 1 dr
% Vs+aVs b ey < 2 ,> A7 0
. t
1 - f Convolution
3| ——— < = | fu = 1) dr
Vit ot Jotan 3.5 o
- s LS xg) = ENLLg)
T s - a3t S
13 » s - ! g
Iy >0 5.7 N = m[ eTsf () de f Periodic with Period p
0
31 emesis 6.3
3| e 6.4




3% Concordia {4
P UNIVERSITY
Department of Mathematics & Statistics

Course : Number Section(s)
Engineering Mathematics 311/2 all
Examination Date Time Pages . a’f‘M
Final December 17, 1997 3 hours \ /@44!“’
Instructor

J. Hayes, H. Kisilevsky

Special Instructions

e Calculators allowed.

¢ Laplace Transforms attached.

. ¢ All problems have equal value.

/1. Suppose that f(¢) has the Laplace transform L(f(t)) = F(s).

- a). Find f(1) if e ; / . c
3 F(s) = ——r S ) S rree 7
(8 +2s+2)(s+2))
o R VA I
'b). Compute F(s) if f(t) = te~! cost. / (s )/t 20

/2. Using Laplace transforms, solve the initial value problem

v o5 +Ty=u(t-1)+6(t=1),  y(0) =1'(0) =

, N YRR S P
e . VR cgr 2y
1, for0<z<1 i
flz) = 0, for1<z<2. @‘}g\jqﬁ N %4,1é7

a). Find the Fourier cosine series for the even periodic extension of the function f.
b). To what values does the Fourier series converge if £ = 3.7, and if z = §?

4. Obtain the Fourier integral representation of f(z) if

0, forz<0
flz)=< z, for0<z<1
0, forl<z<cx.

A

(ot = it e

,/({ -1 -5 t".’
(et - e sk
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5. Use the method of separation of variables to find the temperat/ure u(z,t) in a rod of
length 2 if '/
Ou/dt = 8%u/0z?, |

with u(0,t) = u(2,t) =0, (and ¢ = 1) and

x, for0<z<1
2—xz, forl1<z<2.

u(z,0) = {
6. Find the deflection u(z,t) in a vibrating string (length = 7, ends fixed, and ¢? = 1) if

the initial deflection is u(z,0) = 2(sinz — sin 3z) and the initial velocity u;(z,0) = 0.

What is u(@)},é )}7

7. Find the temperature-in the sqﬁare 0<z<2 0<y<2if the upper side is kept at a
temperature of sinnz/2, and the other sides are kept at 0.

8. Solve the the following equation using the indicated change of variables:
Uzz —4Ugy +3Uyy =0 (U=a 4y 2= 3c+y).

|
1

i o ‘
/ ~x 4 Sein i BT
“ g
! “
o d COn ey
{.; E . ,‘
- ,{ /f},
/ P e
QA »
1 ( ¢ ) § /a (/ ﬂ/,’ [
7 , ; S
s
( ,\?“wa//\( )(/ + Dy
= G RA L pne
. o . '.;J o FY e X




CONCORDIA " Department of Mathematics & ‘;tfl'stlcs

'UNIVERSITY

Course Number Section(s)
—Engineering Mathematics 3112 _All
Examination Date Time # of pages
—Final December 1996 3 hours 3
Instructor Course Examiner
—. Haves, J.C. Tyrgeon ‘ J, Hayes

Materials Allowed: ¢ Calculators Permitted

* Ruled Paper Booklets
* Laplace Transform Table attached

Marks ,
14 1. a) Find the Laplace transform of the periodic function f(t) = el 0<t<3
o+ 3) = f(Y)
b) Use the Laplace transform to solve y' +6y' +5y=1=-2u(t-2)
y(0) = y'(0) = 0
v
16 2. a) Find the Laplace transform of f(t) = J_su_r&__ du (the sine integral).
o - ’
b) Use the Laplace transform to solve the integral equation
t
yo =1-[ t=1) y@ dt
0
€=z 7.
231 { / ( ) ; ]
x {
. e O<cx<t S P SR
10 3.  Wedefine f(x) = { 0 fex<2 et /r
)
| /1
L Sketch the odd periodic extension of this function for -6 < x < 6. To what values will
the comresponding Fourier series converge at x=2, x= -1, x=5 ?
. . a=x O<xx<a
12 4.  Obtain the fourier gine integral representation for  f(x) = {

0 X>8a

.2




Engineering Mathematics 311/2 - Final - All - December 1996
Marks

12 5. Use the method of separation of variables to find the temperature u(x,t) in a bar of
length L =4 that is perfectly insulated, (also at the ends).
u o, 228
- at d x2
35(0, t) = ux(4. t) = Ov
J10 O0<x<?2
u(xZO)r - {0 2<x<4
| N 2
Whatdoes lim u(x,t) equal? Po . Y L= O S
t oo _ ’ 3 o T T
~ I A ALy )
LUy s Gt
"""""" e v’/?)“w L [;}AE & e v d\v{ ﬁ»(“@?ﬂg(h
12 6.  The faces of a thin square plate (side length 24) are perfectly insulated. The uppe%"side
is kept at a temperature of 20°C and the other sides are kept at 0°C . Find the steady-
state temperature u(x,y) in the plate. (Use the method of separation of variables).
\\
N
12 7.  Find the deflection u(x,t) of the vibrating string (length L = 1 , ends fixed, with
2 _(TID . - N
c =/ 3} = 1) corresponding to zero initial velocity and initial deflection
u(x,0) = .1 sinx~.02 sin3x . (Use the method of separation of variables).
/ ‘j'f
12 8. a) Solve the differential equation Uy ™ 2ny + uyy = 0 by using the transformation
V=X, Zs=X+y. = —
ez s VES S & seey
b) Find the Fourier cosine series for f(x) = sin® x O<x<m
| .
2 =7 j \%*J NI
J B y
Aﬁ 7 =Y
JCT/bjc —

Page 2 of 3




-_Final - All

- Engineering Mathematics 311/2

- December 1996

Elementary Laplace Transforms

J(6) = L™ HF(s)) Fis) = 2{ f()}
L1 ' 1, s>0
s
2 e" 1 s>a
s—a
.. !
3t n= bositive integer ::1 o §>0
4 ?p> 1 Mp+1) 0
PR
5. sin at —
f+ra’ 0
6. cos at —
T+a >0
7 G a
sinh ar e g s> ||
8. >
cosh at T $>ld
9. € sin bt b
G—af+p 74
10. " cos bt k.
(s = a)? + b*’ $>a
1. e, n = positive integer " 'S >a
| (s—ar=t’
12, ufr) i: s>0
s
3. ult)f(t - o) e”“F(s)
14, e/(r) F(s—¢)
15. fler) lF(i), c>0
¢ \¢
16. [0 £t ~ vhg(e) d F(5)G(s)
17. &t ~ ¢ e~
18. f™) S'F(S)"'S""f(o)—“'-f“"“(O)
1. (=orv10) F*™Xs)

U () = M (F+-C)

Page 3 of 3




Concordia

UNIVERSITY

0.73

Department of Mathematiés & Statistics
Course "Number Section(s)
Engineering Mathematics 311/2 A%
Examination Date Time Pages
Final December 1995 3 hours 2
Instructors Course Examiner
M. Zaki M. Zaki

Materials allowed:
Calculators permitted.

MARKS

[10) 1 Let f(t) be defined by:

(a) Express f(¢) in terms of unit step function.
(b) Find the Laplace transform of this representation.

(c) Evaluate L=! {tan™! (1)}

[10] 2 Use the Laplace transform methods to solve

v/ +6y +5=1t—tu(t—2)
y(0)=y'(0)=0

[10] 3 Using the Laplace transform, solve the integral equation
t

& = cost +{ y(w) cos(t — w) dw

y(0) =1

e ML 2 L
sinZF f0<z< %

0 fE<z<lL

[w]4Laﬂm={

(a) Graph an odd periodic extension of f ({5) on [-2L,2L).

(b) Expand f(z) in a sine series.

r—

K-3



Engineering Math 311/2/V ~ Final Examination December 1995

: (10] 5 Obtain the Fourier cosine integral representation for

l-z 0<z<l
0 r>1 i -

1@ ={

[10] 6 Use the method of separating variables to find the temperature u(z,t) in a rod
- of length 2 if )
u(o,t) =0, u(2,t) =0

u(z,0) = {

r O<z<l
0 1<z<?2

- 15] 7 Find the deflection v Z,t) of the vibrating string (length = =, ends fixed, aﬁd
[15]

A =1) corresponding to zero initial velocity and initial deflection

3(sinz ~ sin 5z).

12] 8 The faces of a thin square p]afe, a = 10, are perféctly insulated. The upper
(12] S ~he: . 0 vy
side is kept at a temperature 200°C and the other sides are kept at 0°C. Find
the steady-state temperature u(z,y) in the plate. :

""""" /

/

[16] 9 (2) Find solution*UW(ia:, y) of Uz + Uy

- (b) Solve: Uy = Uyy = O\MﬂSin_g the transformation v = T, z2=2+y.

z+ 'y)ﬁ by separating variables.




CONCORDIA

NIVERSITY

Course Number : Section(s)
__Engineering Mathematics 31172 All
Examination Date Time # of pages
Final December 1994 3 hours 3
instructors Course Examiner:
M. Bobetic, M. Zaki M, Zaki
Materials Allowed: Calculators permitted. : q{
. V4

MARKS

10

18

16

o) %"

A

r

/

5.

-2

)

.

Q)

\

L
X e
&/ %/ f”ﬂ/ !r/é

b)

c)

Find the convolution u(t - 1) *t.

t
Solve: y(t) =sint + j y(w) sin (t - w)dw e
o' 4
TAE SO AR S
Find the La L I \j#\/
place transform of | sin l V%
) "““s 7/
Find 1) if £() = In 821 \(\ﬁ | 3
= 7 Y
‘ (s - 1)2 C
Splve: y' + 3y +2y = &(t-4), y(0) = y'(0) = 0 }/’J C G \j

@ 7 (’f”/‘wj

Find the Fourier series of f(x) = x (-4 < x < 4) with period p = 2L =8.

a)

b)

a)

b)

Represent f(x)=x (0<x<Ll) bya Fourier cosine series and sketch the
corresponding periodic extension of f(x) .

Using the Fourier integral representation, show that: 9 é \%
SENAY:
|> n . \ L
= jf O<gx<1
SiNWCOSXW 4 _ o . @g(”
—w  aw = Y if X =1
\B<
0o if x > 1 \» ey
' x
7 G,
Find solution U(x, y) of U, + Uy = 2(x + y)U by separating variables.
Solve: ny - Uyy =0 using the transformation v=X, Z=X+Y.

)?i Kj | 2

5

(Ol\

Departrment of Mathematics &  Statistics
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MARKS

12 6.

12 7.

10 8.

MZ/bjc

Find the deflection: u(x,t) - of the vibrating string

(length = I, ends fixed, and c? -'v% = 1) corresponding to

zero initial velocity and initi;l" deflection 2(sin x - sin 3x).

Find the temperature u(x,t) in a bar of silver (length 10 c¢m, constant cross
section of area 1 cm2, density 10.6 gm/cm3 thermal conductivity 1.04 cél/cm sec °C,
specific heat .056 cal/gm OC) that is perfectly insulated lateraily, whose ends are
kept at temperature O °C and whose initial temperature (in °C) is f(x) where
f(x) = sin(0.4 Ilx). '

The faces of a thin rectangular plate (12 x 5) ére perfectly insulated. The upper edgév, of
length 12, is kept at temperture 30° C, and other sides are kept at O° C. Find the steady-

state temperature u(x,y) in the plate.

..../3




Engineering Math - 311/2 - All - December 1994 - Final Exam
T B F LAP E TRANSFORM
F(s) = Z(f(n} £
1| Us 1
2 | vs? t
30U, (n=1,2,-00) =Y(n - 1)
4| Vs Wmt
5| 1/s32 Vil
6| /s (a>0) 1%~ 1T(a)
7 I et
S —a
g | —1 rect
| (s - a)®
! = ce n—-1,at
Yomar ML) T, e
! 1 k-1,0
10 = v k>0 l’(k)' e
| ——at  @xb L (oo — ety
(s — aXs — b) (a — b)
- 1 at be
- b
12 PR p—— (a # b) @-0 (ae e?t)
1 1 .
13 e ° sin wt
s
14 T ol cos wt
1 1.
15 - . sinh a¢
16 ?—i_az .| cosh at
17 ————L——— ! e® sin wt
| s =a)2+ ?,2 )
—s$-@a | at
18 GC-af tat e® cos wt.
19 — L (1 — cos wt)
T s(s? + 0d) w?
1.1 1 1 ,
20 m o3 (wt sin wf)
: 1 ' | ST
21 m)—z w3 (sin wt — wt oS wf)
s t .,
22 m o sin w!
» | 2 L (sin ot + wt cos wr)
T 1 o5t 5o, (sin ot + v €os w
‘ S 2.4 p2 <_L_ -
24 T 7 a6t T b9 @#b9 g3 (cos at — cos br)
‘S dow b = . G/,va bx - 6—:.,,61-)-
a. (»
ax

o([u. (% “"")] = .ie.’-—-

a..f-(.@"

9

oL[B(t-a))= €%

Page 3 of 3 ‘
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CONCORDIA ,
UN'VERS'TY Dept. of Mathematics & Statistics
- Course Number Section(s)
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10 1. Let f(t) be defined by: o
t
1
]
' 1
1 2 Yt
8)  Express f(t) in terms of unit step function
b)  Find the Laplace transform of this representation
-1 4 1|1
c) Eveluste L (ten ' |3
10 2. Use the Laplace transform methods to solve
=Y
y”+ 6y’ {5k - tu(t-2)
y(0) =y'(0)=0
10 3. Using the Laplace transform solve the integral equation
’ t
y =cost + Iy(t)cos(t—t)cn
0

y(0) =1

@,

A2
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10

10

10

X L
Leg f(x) = smT ifOsxs2

0 if-L2-<x<L

8)  Oraphan odd periodic extension of f(x) on [-2L, 2L].
b)  Expend f(x) ina sine series.

¢)  Find f[‘%],f{%],f(L)

Let f(x) be periodic with the period 21t defined

-1 -<x<O0
f(x)=
1 0 ¢<x<n

Find the complex form of its Fourier expansion.

Obtain the Fourier cosine integtral representation for

1 -x 0 ¢ x <1
f(x)=[0 <5

Use the method of separating variables to find the temperature u(x, t) in a rod of length
L=2,1f

8 o
oy _ goeu 0 <x < L, K-=constant
ot X2 ,

)

u(ot)=0, u(L,t)=0

I x 0<x <l
u(x.0) {o s x <2

(continued next page)
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10

- 8. Solve Laplace equation for steady-state temperature U(x.Y) in a rectangular plate with

indicated boundaries if
uxxfuw=0, 0<x <s, 0 <y <b

u(x,0)=0, u(x,b)=1(x)
uoy)=0, wu(ay)=0

9. Using the method of separation of varisbles, find the solution to the vibrating string problem

described by

e

Ugg = Huyy

u(o,t)=u(1,)=0
u(x,0) = x(1 - x), ut(x,0)= I-x

2/,
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F(s) = Z(f(0)}

fn

o W e W

l
4

LY ¢ S b

W]
Niw
9= YT(a)

5.1

(n= | 2 -

(k>0

e

|
(n = D!

|
— k= lgnt

n-l:az

Nr3

3.1

5.3

!
e = e o (a = b)

'_":—'—- (@ = b)

i(a-b)

! (eB - %

!

— (g% - be™)
(@ = 5)

5.1

N
D= Sin ol
Y

cos wt
1,

- sinh at

a

cosh ar
oo

- ¢ sin we
w

e% cos wi

3.1

3.3

—

52+ a?)s? « B2

(a2 m b3

l .
-—i(l-cosw)
w

l .
-—,(u-smu)
w

! in aN = w¢ COS aw)
2m;(sm

[
3 sin o

i
{sin W + a¥ COS wN)

2w

—-—l——z (cos at = cos by)
a

,,z_

Vs

5.2

5.5




