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UNIT- II-FOURIER TRANSFORM
PART-A

1. Prove that Fc[f(ax)]:ti(i) , Where F(s) = F[f (x)]

[A.U./APR/MAY/2011]
Answer:

F.LfOl= \/Z T f (x) cossxdx

Let u=axthenx=u/a and hence dx = d_u
a

If X=—0o then u=-x
and if x=o0 then u=w

Fc[f(ax)]=Eff(u)cos(gw%u

1 S
= _F.(=
“Fl)
2. Find Fourier Cosine Transform of e, x>0

[A.U./APR/MAY/2010]
Answer:

We know that,

F.LfOl= \/z _[ f (x) cossxdx
T 0
—ax 2 T —ax
F.le ]=\/:je cos sxdx
4 0

il




3. Find Fourier Sine Transform of e, x>0

[A.U./APR/MAY/2010]
Answer:

We know that,

Elf(x)] = fgof(x) sin s xdx

IS

FE[e %] =22 ff e~ % sin s xdx

- (2l

4. Define self reciprocal with respect to Fourier transform.
[A.U./NOV/DEC/2011]

Answer:
If the Fourier transform of f(x) is f(s) then f(x) is said to be self reciprocal function.

5. State Convolution theorem in Fourier transform.
[A.U./NOV/DEC/2012]

Answer:
FLEO)*g()]=FLf ()IF[9(X)]
6. Prove that F[e'™f(x)] = F(s+a) where F(s) = F[f ()]
[A.U./NOV/DEC/2013]
Answer:

F[e™ f (X)] = % Teiax f (x)e'*dx

1 % .
=—— | f(x)e'®"dx
= j (x)

=F(s+a)
7. Find Fourier Sine Transform of

[A.U./MAY/JUNE/2014] Answer:

FSF} \/7[ sin sxdx
\/7 J-sm X 4

X




We know that,
n
J' sint g _ f

Let sx=t = x=t/s and dx=dt/s
Fs[l}:( sin t dt
t/s s
:\/7.[$S|ntdt
\fjﬂdt

UNIT — 11

PARTIAL DIFFERENTIAL EQUATIONS

PART-A
1. Form the PDE by eliminating the arbitrary constants a and b from the relation
z = ax®+by? [A.U. MAY/JUN 2014]
Answer :
Given z=ax®+by? .. (1)
Partially differentiate with respect to x and y, we get
p= Z—X—Bax and g = ——3by
Poagx? = B =gy .. (2
3 3
T=by? > L =bhys .. (3)

Substitute (2) & (3) in (1), we get the required PDE is 3z = px + qy .

C

2. Form the PDE by eliminating the arbitrary constants a and b from the relatio ax®+by
[A.U. NOV/DEC 2013]

Answer :

Given z=ax?+ by? (1)
Partially differentiate with respect to x and y, we get

0z 0z
p= E—Zax and q—a—Zby



SRS
=

=

N

(2
32 =by? = L =py2 .. (3)

Substitute (2) & (3) in (1), we get the required PDE is 2z = px + qy .

3. Form the PDE from (x-a)?+ (y-b)? + z°= r? [A.U. MAY/JUN 2013]
Answer:
Given (x —a)?+ (y—b)? + z%2 =17 ..(1)
Partially differentiate with respect to x in (1), we get
2(x—a) + Zzg—i=0,(x—a)+zp=0 ..(2)
Partially differentiate with respect to y, we get
2(y—b)+22§—;=0,(y—b)+zq=0 .(3)
(2)>x—-a=-zpand
@)=y-b=-zq

From (1), (- zp)? + (- zq)* +z2=1
= 7%[p? + ¢* +1] = 1, which is the required PDE.

4. Find the complete integral of p+q =pq [A.U. MAY/JUN 2013]
Answer:
p+0=pq (1)
Let ax+by+c =0 ...(2) be a solution.
Replace pbya & qgbybin (1),
at+tb=ab
= a=ab-b
=b(a-1)

= b= _a

a—1
From (2), ax +[a]y + ¢ = 0, which is the complete solution.

a-1

5. Eliminate the arbitrary function f from z = f(y/x) and form the PDE.
Answer: [A.U.NOV/DEC 2012]
Given z = f(%) .. (1)
Partially differentiate with respect to x in (1), we get
9z _ (X (X

b= x f (y)(xz)

Partially differentiate with respect to y in (1), we get

— 9z _ o (x)\(1
q _ay_ f (y)(x)

p_ *

= -=
q x?

= px+qy =0, which is the required PDE.

6. Form PDE by eliminating the arbitrary function from z2-xy = f(x/z)



Answer: [A.U. MAY/JUN 2012]

Given z2—xy = f G) .. (1)
Partially differentiate with respect to X, we get

ey =1 ()|(5F)

= mp-y=f 5] @

z2

Partially differentiate with respect to y, we get
0z
dz o fx 0-x3,
ey -n= 1 O5)

= 2zq-x=f(9[(ZF)] .G

z z2

@:Mzﬂj x?p+22%q—xz—xyq=0, which is the required PDE.
3 2zg-x -xq

7. Form PDE by eliminating the arbitrary constants a and b from z = (x?+a?)(y?+b?)
Answer: [A.U. APRIMAY 2010]
Given z = (x> +a?) (y? + b?) )

Partially differentiate with respect to xin (1), we get
p=r=2x(y+D)

X

ie., (y*+ b2) =L

2x

Partially differentiate with respect to y in (1), we get
q= % _ 2y(x? + a?)
dy

: 2 2y — 4
i.e, (x +a)—2y

~(W=z2=(2) (2)

= 4xyz = pq, which is the required PDE.

8. Form PDE by eliminating the arbitrary constants a and b from z = (x?+a) (y?+b)

Answer: [A.U. APR/MAY 2011]
Given z=(x*+a)(y’+b) .. (1)

Partially differentiate with respect to x in (1), we get
]
p: —aizzx(y2+b)
. 5 _p
i.e., (y +b ) o

Partially differentiate with respect to y in (1), we get q = Z—; =2y(x* +a )

ie, (x2+a )= %

. - (4) (2
s =z= <2y) <2x)
= 4xyz = pgq, which is the required PDE.



9. Find the partial differential equation of all planes cutting equal intercepts from the x

and y axis .
2009]
Answer:

[A.U. NOV/DEC

Equations of all planes cutting equal intercepts from the x and y axis are LD A

Partially differentiate with respect to x & y, we get

1+£=0...(1) and 1+E=0---(2)
a b a b

From (1) and (2), E:% = p=q
10. Find the complete integral of z = px + qy + /pq

Answer:
Givenz = px + qy + \/pq

This is in Clairaut’s form (type 2)

Replace p by aand q by b, we get complete integral.

Hence z = ax + by +vab

z X
11. Find the complete integral of — =—+ Y ++/Pg
P 9 P

. zZ Xy
Given — =—+-=+,/pq
P 9 P
Multiply by pg we get
Z=px+qy+pq\pq
This is in Clairaut’s form (type 2)
Replace p by aand q by b, we get complete integral.

Hence z = ax + by + abvab

12. Find the complete integral of p—g =0
Answer:
Given p-qgq=0 ..(1)

Letz=ax+by+c ...(2) be a solution

a a b

[A.U.NOV/DEC 2008]



Replace p by aand q by b, we get

a—-b=0 = b=a
Hence, the complete integralisz = ax + ay+c

13. Find the solution of \/p +./q =1 [A.U. NOV/DEC 2008]
Answer:
Given VP +y/a =1 (1)

Letz = ax+by+c ...(2) be a solution.
Replace p by a & q by b in (1), we get

Ja++b=1

= Jb=1-Va

= b=(-+a)’

Substitute b in (2), z=ax+(1—+/a)?y+c is the complete integral.

14. Form the partial differential equation by eliminating the arbitrary function from
0|22 - xy, X[ =0 [A.U. MAY/JUN 2006]

Answer: Let u =2z’-xy and v= ">
We know that,

ou v
ox @
dy 0y

zZ—px
2Zp—y 2| o
22 —x  —5
= px?— q(xy—2z%) = xz

=

15. Solve (D-D*2z=0 [A.U. NOV/DEC 2011]

Answer:

The auxiliary equationis (m -1)3=0

e, m=111

Therefore, the general solutionis z = fi(y + xX) +xfa( y +X) + x> f3(y + X)

16. Solve (D*D**)Y =0 [A.U. MAY/JUN 2014]
Answer:
The auxiliary equationis m* -1 =0
Solving, (m2-1) (m?*+1) =0
m—1=0 and m* +1 =0
ie., m=1,-1,i,-i
Therefore, the general solutionisz = fi(y +X) + f2(y - x) + f3(y- ix) + fa(y + ix)

17. Solve (D-1)(D-D’+1)z =0 [A.U. NOV/DEC 2012]
Answer:



The auxiliary equation is
(m-1)(m-1+1) =0
Solving, (m-1)m =0
ie., m=1,0
Therefore, the general solution is z = fi(y + x) + f2(y)

18. Solve (D%-2DD’+D’?)z = eV

Answer:
The auxiliary equation is

m?-2m+1=0
Solving, (m-1)(m-1)=0
iLe., m=1,1
The complementary functionis z = fi(y+x) +xf(y+Xx)

Pl. =————— "
"' D2-2DD’+D’2
e*X™y exY

- 1-2(1)(-1)+1 = 4
Hence, the general solutionisz = fi(y+x)+xfHh(y+Xx) +

2z z
Z-0
axayY ax

%z
19. Solve oz
Answer :
Given equation can be written as (D?- DD’ + D)z = 0
The auxiliary equation is
m-m+m=0
m?=0
ie., m=0,0
Therefore the general solution is z = fi(y) + x f2(y)

20. Solve (D?- 7DD’ + 6D’%)z =0
Answer:
The auxiliary equation is
m? -7m+6 =0
Solving, (m-1) (m-6) =0
ie., m=1,6
The general solution is z= fi(y+Xx) +x f2(y + 6x)

21. Solve (D*-2D?D’)z=0
Answer:
Given (D®-2D?D’)z=0
The auxiliary equation is
mé -2m? =0, Solving, (m-2)m*=0

ie., m=2,0,0.
The general solutionisz =fi(y +2x) + f2(y) + x fa(y) .

exYy

4

[A.U. NOV/DEC 2010]

[A.U. Nov/Dec 2013]

[A.U. MAY/JUN 2012]

[A.U. NOV/DEC 2009]



PART B (Unit I1)
1. Find the Fourier cosine and sine transform of f(x)=e®

2. Evaluate I using Parseval’s identity

x +a)
o x%dx

3. Using Fourier transform, evaluatef —( 21+a2)2

dx
x +a Xx +b?

5. Evaluate '[ 5 5 using transform methods.
Oix +1ix +4)

6. Find the Fourier sine and cosine transform of a function f(x) =e™. Using Parseval’s identity,

4. Evaluate _[ ) using Fourier transform.

evaluate fOOL a fooﬂ
0 (x2+41)2 0 (x2+1)2
22,2

7. Find the infinite Fourier transform ofe . Hence deduce the infinite Fourier transform

x2/
ofe /2.
X, 0<x<1

8.Find the Fourier Sine Transform f(x) = {2 —x,1<x<?2
0, x> 2

PART B(Unit I11)

1. Form the pde by eliminating the arbitrary function from z = x f(%) + yo(X)

2. Form the PDE by eliminating arbitrary function f and g from z=x?f(y)+y?g(x)

3. Find the singular integral of z = px + qy + \/1 + p2 + q2

Solve z= px+qy+pq

Solve : z = px+ qy + p*- ¢?

Solve x(y —z)p + y(z —x)q =z(x-Y)

Solve x(y? — z2)p + y(z2 - x3)q = z(X*> - y?)

Solve the partial differential equation (mz-ny) p+(nx—1z) g=ly-mx

W © N U &

Solve x(y*+z2)p+y(x>+2)q =z(x?-y?)
10. Solve the partial differential equation (3z—4y) p+(4x—2z) q=2y-3x



11

12

13

14

15

16
17

.Solve (D® —7DD" —6D")z = cos(X + 2y) + X + "

.Solve (D®—7DD" —6D" )z = e +sin( X+ 2)

.Solve (D®+D’D"'—DD" —D%)z =€ cos2y
. Solve (D? —2DD"z =e*" +x%y
. Solve (D?+2DD’ + D*?)z = x%y + e*™Y

. Solve(D?+DD—6D’?)z=ycosx
. Solve (D? - 5DD’ + 6D°?)z = ysinx



