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Branch - MATHEMATICS WITH COMPUTER APPLICATIONS

PARTIAL DIFFERENTIAL EQUATIONS AND FOURIER SERIES

‘Time: Three Hours ‘ - Maximum: 75 Marks
SECTION-A (10 Marks)
, Answer ALL questions
‘ ALL questions carry EQUAL marks (10 x1=10)
1 The equation z=(x+a) (y+b) gives the partial differential equation »
() z=pq (ii) z=(p+a)(q+b)
(i) .z=(x+p)(y*+q) (iv) z=p+q
2 (x-a)*+(y-b)’*+z>=1 is a integral of Z*(1+p*+q°)=1.
: (i) singular _ (i) complete
(iii) general : (iv) circular
: 2. 52
3 If u=f(x+iy)+g(x-iy), then -‘?—; + —a——; =
' : ox< Oy :
() f'x+iy)+g'x-iy) - () f'x+iy)-ig'(x-iy)
(iii) 0 v : (iv) f(x+iy)—g(x—iy)
4 ____is called the two dimensional biharmonic equation.
@ Vi¢=0 i) VZp=0
(i) V;9*=0 sy V=0
5 In (;n,n), the Fourier coéfﬁcient ag=
T T
@ L [rxdx i % i
: —-7 ' Tox '
1 T n
(i) — [f(x)dx : (iv) [f(x)dx
2n _q ‘ -
6 Which of the following is an even function?
(i) xsinx j : (i) xtsinx
(ii1) x cosx - (iv) x’sinx
7 Fourier integral is mainly used to :

(i) find the length of acurve  (ii) find the area between two curves
(iii) solve differential equations (iv) solve difference equations

8 - If f(x) is an even function, then the value of B(w) in the Fourier integralis __.
0
(i 0O (ii) = [f(v)sin wvdv
: ; —a0
. : 2 w -
(iii) = [f(v)sinwvdv (iv) 1
===00
2 -
9 o =2 o is called the equation.

(i) two-dimensional heat +  (ii) one-dimencional heat
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The boundary value problem is called a Dirichlet problem if
(i) uis prescribed on C (ii) wuis prescribed onR -
(iii) u=0 (iv) uis a constant

SECTION - B (25 Marks
Answer ALL questions -
ALL questions carry EQUAL Marks (5x5=295)

Prove that the general solution of the linear partial differential equation
Pp+Qq=R is F(n,v)=0 where F is an arbitrary function and u(x,y,z )—c, and

v(x,y,Z)=¢c, form a solution of the equations EP)S = = = -

Q R’
e OR ,
If u is a function of x,y and z which satisfy the partial differential equation

(v —z)—ZxE +(z- x)gyE +(x— y)% =0, show tlrtat_ u contains X,y and z only in

combinations of x+y+z and x*+y*+z>.

2Z 2

Find the solutxon of the equation —— - S X-Yy.
g

If v=f(x+iy)+g(x-1y), where the functlons f and g are arbltrary, show that
6%u 62

if “l<xel
if lex<2

A 0 if -2<x<-1
Find the Fourier series of the function f(x)=

OR
Find the Fourier cosine series of the function f(x)=n-x(0<x<m).

Let f(x) be continuous and absolutely integrable on the x-axis, f’(x) be
piecewise continuous on each finite interval and f(x)—>0 as x—>. Then
prove:

OFE' ()} = wHE)) ~ \Ef(O) <ii>ﬁ{f'(x>} = -wif(x)} .

. OR
State and prove the convolution theorem.

Find the temperature -u(x,t) in a laterally insulated copper bar 80cm long if

the initial temperature is 100 sm(?o ) C and the ends are kept at 0°C. How

long will it take for the maximum temperature in the bar to drop to 50°C?

Physical data for copper: density 8.92 grn/cm specific heat 0.092

cal/(gm°C), thermal conduct1v1ty 0.95 cal/(cm sec’C). | :

OR

Suppose the initial temperature is u(x,0)=f(x) and the boundary condition is

u(0,t)=0. Find the temperature in the laterally insulated bar usmg the Founer

sine transform. ‘
Cont...
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SECTION -C (40 Marks) - :
Answer ALL questions
ALL questions carry EQUAL Marks (5 x8=40)

(i) Find the general integral of the equation: (xp-yp)=y’-x*.

(i) Find the integral surface of the linear partial differential equation
x(y2+z)p-y(x2+z)q=(x2-y2)’z- which contains the straight line x+y=0, z=1.
. OR :

Find the surface which is orthogonal to the one-garazlmeter system

z=cxy(x*+y?) and which passes through the hyperbola x*-y*=a%, z=0:

s : 2, 2 0%z : s
Reduce the equation —— = x“ —— to canonical form.
ox? e
OR

Find a particular intégral of the equation:

() (O*D)z=2y-x’ (ii) (O*-DYz=c™

Find the Fourier cosine series as well as Fourier sine series of the function
f(x)=x, (0<x<n). :

. OR s

Find the Fourier series of the function f(x)=x+r if -n<x<m and f(x+2n)=f(x).

Find the Fourier sine integral of f(x)=e™ and hence show that

°}’wsinwx o = ek
- okZ+w? 2

OR

; : = 2 3 5
Find the Fourier transform of (i) f(x);g Othg,w isg<x<a (ii) fix)=xe"*

Solve the one-dimensional heat equation by the method of separation of
variables. ' s
= : OR
Using the Fourier transform, find the temperature in the infinite bar if the
Ug =constant if |x{<1
e T
Z-Z-Z | . END



