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Module -lI: Applications of Partial Differential Equations and Fourier Transform

Chapter-1 :- Applications of Partial Differential Equations

» | Method of separation of variables

» Solution of one dimensional heat equation, wave equation

» Two dimensional heat equation (only Laplace Equation) and their application

Chapter-2 :- Fourier Transform

b\

» Complex Fourier transform, Fourier sine transform, Fourier cosine transform, Inverse transform,

convolution theorem

| Qpplicaﬂon of Fourier Transformto solve partial differential equation.
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UNIT : Applications of Partial Differential Equations and Fourier Transform

Today’s Target

» Method of separation of variables(When boundary conditions are not given)

» PYQs
» DPP



Ordinary Differential Equation

7
@_}J Calculation of Complementary Function (C.F)

SATIWAY CLAERSY

CASE-1 : When A.E has Real and distinct roots

Nature of roots

C.F

" (i) One real root m,
\// (ii) Two real and distinct roots m, , m,

(iii) Three real and distinct roots m, , m, , m,

CF= cy e™*
CF= ¢y e™* +c, e™*

CF= cq e™* + ¢, e™* + c3 e™*

CASE-2 : When A.E has Real and equal roots

Nature of roots

C.F

\/6 Two real and equal roots m, m

(if) Three real and equal roots m, m, m

CF = (Cl -H:zx)e"“

CF=(c1+C2x + c3x%)e™

2
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CASE-3 : When A.E has complex roots

Nature of roots

C.F

\//ﬁ One pair of complex roots a + 3

(ii) Two pair of complex and equal roots
at B, az i

CF=e™ (cqcos B x +C, sin Bx)

CF=e" [(c1+ cax)cos B x +(C3+CqXx)sin 3 x ]

CASE-LJ : When A.E has Irrational roots

Nature of roots

C.F

\,{i)ﬁne pair of irrational roots a * /B

(ii) Two pair of irrational and equal roots

at. /B, at. B

CF = ¢4 e(@P)X 4 ¢, e(@—B)x

CF=(c1 + €2x)e@B)X 4 (c53 + cgx)e@ B
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» Inthis method,we assume the solution of the given PDE as the product of the two functions.
» Each function is the function of one variable only.

» Sotwoordinarydifferential equations are formed.

Method of separation of variables

When loundary When boundary
conditions are not given conditions are given

L -\ b =



7))
ew

SATIWAY CLAERSY

Q.1. Use the method of separation of variables to solve the equation it 2 i + L 0.

When boundary conditions are not given é\;)

2

= =t (GBTU-2012)
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D X2 DX +p x = O
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Rux. Ec{‘
D—2Dyp = O
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W D-rotp =0

SATIWAY CLAERSY

D= I+ Jeamurk”

IX]
b= B JH= i
Y,
D= 243 JlP™
T2

4+ J1=p ) % (- JT=F=) A
(F=¢¢ + e
F—E —— O
X = C~+PL
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\\{\ fl



Put X and Y in(@
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L = <|€ T %\C
w.
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\kG_/w Q.2. Use the method of separation of variables to solve the equation — = - + 2u.

SATIWAY CLAERSY

Ju =M 2u @O
yns b?
ek U = X)) Y(n)
U= XY ®

MU — '
W—Hﬁ — X

Y
DN

w2 ||
:%k%ﬁ_fw\

a%u
ax%  ay

du — xdY =xy'
'} 3

Put Hhesc valuto in@
Y X' = x¥5% 2 XY

DIvico by XY

7))
sw
(UPTU-2014) sarmwar cuasens
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&Y D +p )x=0

SATIWAY CLAERSY

QMX-Ei”

PP 4p = O
=gt P
D=o04 1P

CF = € (¢ ospn G ompn)

(F = ( oshn+ Gy SIVPPA

FI = LJ

¥=s £ Fr,E

X = ( Wibn % G Sinpn

Fvon &)

L+2 = —p"

Y 42y _ b
\<
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& yav+rY=0

SATIWAY CLAERSY

DY+2Y+PY =0
p+21+Pp)Y =0

ﬂux.Ein

D+2 b =
(b+2)

(F = _Q: +Z>b3

\(:CF—+PI

__(;72+a)7

Y= 6T

Put X and ¥ v

)
U <((osbn+—<<3npw>< €(P+z?'
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G/v? Engineering Mathematics by Gulshan Sir G/V?
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Topic : Method of separation of variables(When boundaryconditions are not given)

. s du @
() .1. Use the method of separation of variables to solve the equation a—:- — ﬁ UPTU-2012

Ans. u(x, y) = €102 e"(”")

2
().2. Use the method of separation of variables to solve the equation e B 0 UPTU-2007

axz ady

Ans. u(x, y) = ¢, e Py (c2 cos px + ¢3 sin px)
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UNIT : Application of Partial Differential Equation and Fourier Transform

Today’s Target

» | Method of Separation of Variables (When Boundary conditions are given)

» PYQs

» DPP
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Method of Separation of Variables G/@
=g

» In this method, we assume the solution of the given PDE as the product of two functions.

» Each function is the function of one variable only.

» So two ordinary differential equations are formed.

Method of Separation of Variables

|

When Boundary conditions are not given When Boundary conditions are given

b= p -1
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@/w When Boundary conditions are given g}v

CATIWAY CLAERSS

Q.1:- Solve the partial differential equation : 2 -g—: +3 -:—; +5z=0; z(0, y)=(2e™” /by the method of separation of
variables. (AKTU-2017)

20z 4392 y5z=0—0 | |
AR }7 IYX + BXRY + 5XT7 = O

Put Hiane vaPy s 1 (D)

et =z(wy) = XY —©® DWARK by XY
1_\/{.1—\ + 7>ﬁ,l 4 E%@Tj_ )

Yo — Y dX =%
-B}v‘\ Y—a—( X *f XY st

¥} dv}
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30y ¢ EYRRT=F
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Aux. Eq”

3D S+ =0

[ = —<\<+5>#
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@ Q.2:- Solve by method of separation of variables %:‘;—:—Zu; u(x, 0) = 10e * — 6e~**  (urTU-2018)
D VIS R [/ )
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/ |
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(UPTU-2014)  sswarcusm

“@- Q.3. Solve by :nethod of separation ofvariables%+:—::-=0; z(x, 0)=0, z(x, 1) =0, z(0, y) =4sin3y @
%JF%V%/:O — W Pk Hhese valwn in (D
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CATYIWAY CLAZRSY Dpp"z SATIWAY CLARESS

~ Topic: Method of Separation of Variables (\When Boundary conditions are given)

() .1 Solve by the method of separation of variables 3 Z—: + 2 g—: =0; u(x, 0) =4e™* (AKTU-2017)

Ans. u(x, y) = 4e~**+3y/2
() .2 Solve by the method of separation of variables 4 3_: + g—: =3u; u(0, y) =4eY —e™> (AKTU-2022)

Ans. u(x, y) = 4e**Y — e2x-5y

2
() .3 Use the method of separation of variables to solve the equation o= 3—': given thatv = 0 whent -

ax?
waswellasv=0atx=0and x =L (GBTU-2013)

Ans.u(x, y) = (cq cos px + ¢ sin px)c3e“(Pz+z)>'

0 .4 Solve the P.D.E. by separationof variables method u,, =u,+2u, u(0, y) = 0,% u0, y)=1+e™%.

(GBTU-2013)
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» Solution of one Dimensional Wave Equation [ PART — |
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\9}; Application of partial differential equations

\/1./ Solution of one Dimensional Wave Equation

2. Solution of one Dimensional Heat Equation

3. Solution of two Dimensional heat Equation

One Dimensional wave equation
OR
Equation of vibrating string

@



Vibrations of a stretched string

\,}j/_\

Bounda 'y cond fov)<

(1) At 1 5 s 4 =0
() mEn =L , 4y =0
Trtak condition)

AL E =0, Y= %)

=) EB = A0
At € j%t

@



) i M+ Hhod eﬁ _~
Q/W Q.1. Solve one dimensional wave equation by using separation of variables. g/w

B ' SATYWAY CLASIY

2
one - dimensional Wave quwﬁon bly — TadF - TX”
J ==

J N2
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By = AT = Xt _




| > R
W et =0

§T-Cxtv =0
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Engineering Mathematics by Gulishan Sir
DPP-3
Topic : Solution of one Dimensional Wave Equation

(). 1. Derive one dimensional wave equation.

32
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UNIT : Application of partial differential equations and Fourier Transform

Today’s Target

» Solution of one Dimensional Wave Equation (Part — 2)
» PYQ

» DPP



/v? Q.1 : Find the deflectionof a tightly stretched vibrating string of unit length that is
.gﬁ... initially at rest and whose initial position is given by

: ' i .
sm1tx+§sm31tx+§smSn'x, g<x<]

The ecquation % Sfmma

?ﬁa e s
5 — O

MY\%\&\ %} SX(X\Y\‘%
Q: \\)\f\\b

(G.B.T.U. 2013)
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Most Sultable Solution
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/“7’ Q.2. A string is stretched and fastened to two points [ apart. h@tion is started by displacing the

= string in the

form from which it is released at time t = 0.

Show tha

y(x,t) = A sin Tcos"—ft-

€ﬂ%hﬁk
=Y

"

e displacement of any point at a distance x from one end at time ¢ is given by

(AKTU-2018, 2013; UKTU-2011, 2012,2022)
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Gw Engineering Mathematics by Gulshan Sir ’wi’
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Topic : Solution of one Dimensional Wave Equation (Part -2)

().1. Find the deflection of the vibrating string which is fixed at the ends x = 0 and x = 2 and the motion is

nx

started by displacing the string into the form sin® (?) and releasing it with zero

initial velocityat t =0 (U.P.T.U. 2014)

(0.2 Astring is stretched and fastened to two points distance [ apart. Find the displacement
y(x, t) at any point at a distance x from one end at time t given that:

2nx

siny(x,0) = Asin (T) (M.T.U. 2013)

(). 7 A tightly stretched string with fixed end points x = 0 and x = [lis initially in a position givenby y =
Yo sin? % If it is released from rest from this position, find the displacement y(x,t).

(GBTU-2011,2020)
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UNIT :| Application of partial differential equations|and Fourier Transform

Today’s Target
» Solution of one Dimensional Wave Equation (Part — 3)
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9/\:) Q.1 : A tightly stretched string with fixed end points x = 0 and x =l is @g‘g@' at rest in its

equilibrium position. If it is set vibrating by giving to each of its points an initial velocity
L

[ =0 a
W

find the displacement of the string at any distance x from one end at’ a(riy time t. (MTU-2011)
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Topic : Solution of one Dimensional Wave Equation

2 2

0).1. Show how the wave equation c* ZT;' = Z—t{ Can be solved by the method of separation of variables. If the initial

displacement and velocity of a string stretched between x = 0 and x = [ are given by y = f(x) and % = g(x), determine

the constants in the series solution. . (UPTU 2014)

(.2 A tightly stretched flexible string has its ends fixed at x = 0 and x = [ . At time t = 0, the string is given a shape
defined by F(x) = ux(l — x), i is a constant and then released. Find the displacement y(x,t) of any point x of the string

atany timet > 0. (M.T.U. 2015}
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g,/w 9ne Dimensional Heat Equation 8/w

Consider the flow of heat in a homogeneous rod of length [ and variation of temperature with position and

time. /7{/((7()&')
[

Assumptions

\/(1)/ Rod has uniform cross-section |< Q >|
\/(ﬁ’) Rod has constant density "
Lo i |
\/(ﬁl) Lateral surface of rod is insulated V) . Y = &
/(iv) Heat flow only in one direction " &0

(v) The rod is sufficiently thin so that the temperature is same at all points of any cross-section area of rod

Let u(x, t) be the temperature distribution of the cross-section at the point x and at any time ¢

du 2 %u /
at dx

This partial differential equation is known as one-dimensional Heat equation

Mathematically




@ Q. 1:- Find the solution of One — dimensional heat equation by the method of separation of variables @
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G/v? On the Basis of Boundary conditions
=g

Type -1: When both ends of rod are at 0°C

ﬂpe -2: When both ends of rod are perfectly insulated

/vpe -3: When both ends of rod are kept at different temperature.
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Q. 1:- Find the temperature in a bar of length 2Whose ends are kept at zero and lateral surface insulated if the
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Q. 2:- Find the temperature distribution in a rod of |
and the initial temperature distribution is f(x)
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@ Engineering Mathematics by Gulishan Sir \ey

DPP' 6 SATIWAY CLATIES
Topic : One Dimensional Heat Equation

Q.1. A rod of length | with insulated sides is initially at a uniform temperature u,. ts ends are suddenly cooled to 0°C and are
kept at that temperature. Find the temperature function u(x, t). (U.P.T.U. 2015)

: : 2 : = * i a4 S
(.2. Determine the solution of one-dimensional heat equation a_l: = czﬁ where the boundary conditions are u(0,t) =

0,u(l,t) = 0 (t > 0) and the initial condition u(x, 0) = x:{ being the length of the bar. (U.P.T.U. 2015)
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/J} Application of partial differential equations
&y

\/ Solution of one Dimensional Wave Equation
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\/2./ Solution of one Dimensional Heat Equation

3. Solution of two Dimensional heat Equation

> Y
One Dimensional Heat Equation : oY = G U
oL N

On the Basis of Boundary conditions, there are three types of question

\/Tﬁ -1: When both ends of rod are at 0°C

\/ly/pe -2: When both ends of rod are perfectly insulated

Type -3: When both ends of rod are kept at different temperature.
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Since ends of rod are insulated, no heat can transfer from either sides.
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) Q. 1:- Find the temperature distribution in a rod of lengthTTwhich is totally insulated including the ends and )

@/w the initial temperature distribution is 100 cos x.
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Topic : One Dimensional Heat Equation

(J.1. The temperature distribution in a bar of length 7 which is perfectly insulated at ends x = 0 and x = i is governed by
partial differential equation

du _ d%u
at = 9x2

Assuming the initial temperature distribution as u(x,0) = f(x) = cos 2x, find the temperature distribution at any instant
of time. (M.T.U. 2011)
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/J} Application of partial differential equations
&y

\/]./Solution of one Dimensional Wave Equation
\/2./ Solution of one Dimensional Heat Equation

3. Solution of two Dimensional heat Equation

P
One Dimensional Heat Equation : ‘b,\ﬂ_ — C _5_’_}{‘__.
LR N

On the Basis of Boundary conditions, there are three types of question

Type -1: When both ends of rod are at 0°C
Type -2: When both ends of rod are perfectly insulated

Type -3: When both ends of rod are kept at different temperature.
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GW Q. 1: A bar of 10 cm length with insulated sides A and B are kept and 20°C and 40°C respectively until

steady <o)
ew

state conditions prevail. The temperature at A is then suddenly varied to 50°C and the same instant at B,

lowered at 10°C. Find the subsequent temperature at any point of the bar at any time. (A.K.T.U. 2017)
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Topic : One Dimensional Heat Equation

0.1. (i) An insulated rod of length [ has its ends A and B maintained at 0°C and 100°C respectively until steady state

conditions prevail. If B is suddenly reduced to 0°C and maintained at 0°C, find the temperature at a distance x from A at

time t. [G.B.T.U. (A.G.) 2011, U.K.T.U. 2011]

(ii) Find also the temperature if the change consists of raising the temperature of A to 20°C and reducing that of B to 80°C.
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@ Two Dimensional Heat Equation (Laplace Equation)

= (i) Two Dimensional Heat Equation
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Solution of Laplace equation in two dimension by using Separation of Variables Method.
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@ Q. 1: A rectangular plate with insulated surfaces is 8 cm wide and so long compared to its width that it may @

" be considered infinite in length without introducing an appreciable error. If the temperature along one short
edgey =0isgivenby u (x,0) = 100 sin %, 0 < x < 8 while the two long edges x = 0 and x = 8 as well

as the other short edge are kept at 0 ° C, show that the steady state temperature at any point of the plate is
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Topic : Two Dimensional Heat Equation (Laplace Equation)
Part-1

0.1. Solve temperature distribution in a bar of length © which is perfectly insulated atends x = 0and x = m is

governed by partial differential equation

92 a2 . . H
a—xlzl + a_y: = 0,0 <x <m0 <y < m, which satisfies the conditions :

u(0,y) = u(m, y) =u(x, ) = 0and u(x, 0) = sin’x (U.K.T.U. 2011)
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@y Application of partial differential equations
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&y Solution of Laplace equation in two dimension by using Separation of Variables Method. ey

@ [/((Yl,‘a) :<C\—}—(2y\>(%€'b?+_<%€'#?) ———-—@

@ M(Y\\\w —_(Q‘ g_lm - Cj_c—w) ((3L05}>\3+CHS\H‘>\6> B O

® | utey) = ose @) (o 4w *@




the short edge y = 0 is given by
20x,

e % W, ¥) = { 20(10 — x),

7 ) /)
@" Q.1 A rectangular plate with insulated surfaces is 10 cm wide and so long compared to its width that it 8}[

may be considered infinite in length without introducing an appreciable error. IF the temperature along

0<x$5}
5<x<10

And the two long edges x = 0 and x = 10 as well as other short edge are kept at 0°C. Find the temperature

\( /t‘ at any point P(x, y).
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&

temperature along the upper horizontal edge is given by u (x, 20) = x (20 - x) when 0 < x < 20 while other

/V? Q.2:- A square plate is bounded by the lines 5 =0,y=0,x=20andy= ZOJ Its faces are insulated. The é\?

three edges are kept 0°C . Find the steady state temperature in the plate. (A.K.T.U. 2014, 2017)
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g/ﬂ Engineering Mathematics by Guishan Sir g/@
e DPP- 10 b~
Topic : Two Dimensional Heat Equation (Laplace Equation)
Part-2
2 aZ
0.1. Solve the Laplace equation ﬁ + # = 0 in a rectangle in the xy - plane with
u(x, 0) =0, u(x, b) =0, u(0,y) =0 and u(a, y) = f(y) parallel to y-axis. (U.K.T.U. 2016)

0°u 9%u

Q.2 Solvea—ch + T = 0 subject to the conditions u(0,y)=0,u(a,y)=0,u(x,0)=0and u(x, b)=x. /U.AT.L. 2015
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UNIT-2 :

ENGINEERING MATHEMATICS

SN

Application of partial differential equations

Today’s Target

» Complex Fourier transform

» PYQ
» DPP

and

Fourier Transform

@




&

Fourier Transform

Wplex Fourier Transform

\/2./ Fourier sine Transform
v3./I~‘ourier cosine Transform

/ Convolution theorem

\/SApplication of Fourier transform to solve partial differential equation

@)



éw

Let F(x) defined for all real values, then complex Fourier transform of F(x) is denoted by/ F{F(x)})o

defined as

Where p is a parameter and p> 0

Complex Fourier transform

F(F(x)} = f(p) = |_, F(x)e"P*dx

Inverse Fouriertransform

s

o

L

F(s)

i

— |

If F{F(x)} = f(p) is the Fourier transform of F(x) then F(x) is called inverse Fourier transform and defined as

FUfp)} =F(x) == [ f(p)e”P*dp

N



7 ) Some Important Points and Formulae /)
“g(‘f__ 1. Even and Odd Function : ! Example “g(‘f__
(i) Even Function : A function is said be even if (1) f{x)=cos x
f(-x) = fix) (2) fix) = x*
&'/{Gmph of even function is symmetrical about Y-axis
fix) = x* \( f(x) = cos x

\<

\
\\j : \//x




VA
@}” (ii) Odd Function : A function is said be Odd if Example
f(-x) = -fix) (a) f(x) = sin x
(b) f(x) = sin3 x
(c) fix) = x

Note: The graph f(x) of an odd function is symmetrical about origin and in opposite quadrant.

fix)=x ) = sbax

T Y

Pl
x//\ %

@)



VR
\G./VI Also Remember

(i) Even function x Even function = Even function
(ii) Odd functionxOdd function = Even function
(iii) Even function X Odd function = Odd function

(iv) Odd functionxEven function = Odd function

@ An important Property of Definite integral

f:, flx)dx = 2 f: flx) dx If f(x) is an even function

=0 If f(x)is an odd function
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) Q.2 . Final the complex Fourier transform of f(x) = e—ax’ , (a > 0). Hence find the Fourier transform of )
oW ey
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/) Q.3. Find the Fourier transform of 7))
F(x) = {(1) iiff :i: :: (UPTU-2016, 2014 & 2010)
Hence evaluate (i) | = (smas:osxs) ds. (ii) f ~ (ﬁ) ds.
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@ Q.4 Find the Fourier transform of {1 —oxz, g ::: :: and use it to Evaluate fom (xcosis-slnx) —_ % g @
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Topic : Complex Fourier transform

if |x| <a

0.1. Find the Fourier Transform of F(x) = { 0 if |x| >a

().2. Find the Fourier Transform of f(x) = e~ ¥l

_hence avaluate [~*2%d (GBTU-2011)

0

().3. Find the Fourier transform of F(x) = {1: x| < 1]

0, |x|>1

(). 4. Find the Fourier transform of Block function f(t) of height 1 and duration a defined by (AKTU-2016)
1, for|t] < =
o= {1 forii<

0, otherwise



s ENGINEERING MATHEMATICS
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UNIT-2 : Application of partial differential equations and

Today’s Target

» Fourier sine transform
» PYQ

» DPP

Fourier Transform




&

Fourier Transform

\/l/c'omplex Fourier Transform
\/2./ Fourier sine Transform

3. Fourier cosine Transform
4. Convolution theorem

5. Application of Fourier transform to solve partial differential equation

@)



&

VR
W

Complex Fourier transform

S

7))
W

Let F(x) defined for all real values, then complex Fourier transform of F(x) is denoted by F{F(x)} or f(p)

and defined as

Where p is a parameter and p> 0

defined as

FF(x)} = f(p) = [__ F(x)e'P*dx

Inverse Fourier transform

If F{F(x)} = f(p) is the Fourier transform of F(x) then F(x) is called inverse Fourier transform and

FUf(p)} =F(x) =55 [7, f(p)e P dp

OR.
F(<)



7)) 7
GW 2Ly GW
4 Fourier sine transform </

Let F(x) defined in the interval (0, =), then Fourier sine transform of F(x) is denoted by F {F(x)} or f(p)
and defined as

E(F(x)} = f,() = |, F(x)sinpxdx

Where p is a parameter and p> 0

Inverse Fourier sine transform

If F{F(x)} = f.(p) is the Fourier transform of F(x) then F(x) is called inverse Fourier sine transform and
defined as

Fe=F @) =3 [ f.p) sinpxd}




Some Important Points and Formulae

@

Two Important results

(i) | e™* sinbxdx = -a;%; (a sin bx — b cos bx) +c

(ii) [ e*™ cosbxdx = ;;%—2- (a cos bx + b sin bx) +c

Trigonometric Identities
(1) 2sin A cos A = sin 2A
(2) 2sin A cos B =sin (A+B) + sin (A-B)
(3) 2 cos A sin B =sin (A+B) - sin (A-B)
(4) 2 cos A cos B =cos (A+B) + cos (A-B)

(5) 2sin A sin B = cos (A-B) - cos (A + B)

@)



@ Q.1. Find the Fourier sine transform of F(x) = e™3* + e~%*
=50

e F()’l) = g

By Fouviey sine 2mm£oxm
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o x sin mx

g}l Q.2 . Find the Fourier sine transform of e~*|. Hence evaluate | o OF
= oy = e i
M?’) = J F(1) Sin pndn
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—ax 7))
.@W, Q.3. Find Fourier sine transform of -ex— a > 0. Hence find the Fourier sine transform of i- @W,
SATIWAY CLASISS C>O SATIWAY CLASIS
AN g
= (n) — € T = J C . Y /b N &/ NG (GBTU-2011; UPTU-2015)
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A
@/w Q.4. Find F (x) if its Fourier sine transform is e~ “P
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Topic : Fourier sine transform

- 4 * 1
(. 1. Find Fourier sine transform of ~

(). 2. Find the Fourier sine transform of Block function f(t) of height 1 and duration a defined by

£(t) = {si(r)z'x, 0 ;;Za}

Q.3. FlndF‘l( - )andhenceevaluateF’ (;) (AKTU-2016)

@)
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UNIT-2 : Application of partial differential equations and

Today’s Target

» Fourier cosine transform
» PYQ

» DPP

Fourier Transform




7 )
\e/w Fourier Transform

\/1./ Complex Fourier Transform

/ Fourier sine Transform
\/./Fourier cosine Transform

4. Convolution theorem

5. Application of Fourier transform to solve partial differential equation

@)



7 ) 7
GW : GW
=g Complex Fourier transform =g

Let F(x) defined for all real values, then complex Fourier transform of F(x) is denoted by F{F(x)} or f(p)
and defined as

FIF(x)} = f(p) = [*_F(x)e'P*dx

Where p is a parameter and p> 0

Inverse Fourier transform

If F{F(x)} = f(p) is the Fourier transform of F(x) then F(x) is called inverse Fourier transform and
defined as

FUf @) =F&) =53 [2, f(p)e P dx




7)) 7
GW 2y GW
4 Fourier sine transform </

Let F(x) defined in the interval (0, =), then Fourier sine transform of F(x) is denoted by F {F(x)} or f(p)
and defined as

F(F(x)} = f,(p) = |, F(x)sinpxdx

Where p is a parameter and p> 0

Inverse Fourier sine transform

If F{F(x)} = f.(p) is the Fourier transform of F(x) then F(x) is called inverse Fourier sine transform and
defined as

FUf(@) =F() =3 [2, f.(p) sinpxd )




7 ) 7
ew Py éw
4 ourier cosine transform </

Let F(x) defined in the interval (0, ), then Fourier cosine transform of F(x) is denoted by F {F(x)} or f{(p)
and defined as

FAF(x)} = f.(p) = |, F(x)cospxdx

Where p is a parameter and p> 0

Inverse Fourier cosine transform

If FAF(x)} = f.(p) is the Fourier cosine transform of F(x), then F(x) is called inverse Fourier cosine transform
and defined as

FUf(P)) =F(x) =% [ f(p) cospxdp




Some Important Points and Formulae

@

Two Important results

(i) | e™* sinbxdx = -a;%; (a sin bx — b cos bx) +c

(ii) [ e*™ cosbxdx = ;;%—2- (a cos bx + b sin bx) +c

Trigonometric Identities
(1) 2sin A cos A = sin 2A
(2) 2sin A cos B =sin (A+B) + sin (A-B)
(3) 2 cos A sin B =sin (A+B) - sin (A-B)
(4) 2 cos A cos B =cos (A+B) + cos (A-B)

(5) 2sin A sin B = cos (A-B) - cos (A + B)

@)



@ Q.1. Find the Fourier cosine transform of F(x) = e %* + 4e~3%
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cosx, 0<x<a

7 )
@)’ Q.2 . Find Fourier cosine transform of F(x) = { 0
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@y Q.3 . Obtain Fourier cosine transform of F (x)
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Topic : Fourier cosine transform
1
X, 0<x< >
- - = l
().1. Find Fourier cosine transform F(x) = i i > <x<1

0, x> 3

(). 2. Find the Fourier cosine transform of e=x

0.3. Find Fourier cosine transform of F(x) = 2e7>* + 2e™**

@)
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