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BSc DEGREE EXAMINATION DECEMBER 2025
(Third Semester)

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 x 1=10)
Question .
No. Question KLevel | CO

Find the Partial Differential Equations by eliminating a and b from the
equation z = ax + by + a? + b%is

)z = xa—z- ay =+ (ﬁx) + (Bz)

L | wz=xZ+yZ+ G+ G’ Kl | coi
Jz=xZ+ __+(az 2+(%)2

ax
d)z= Z+ G+ (5)?

Bz
Find the solution of p+3q=>5z+(y—3x)=
a)5x — log[5z + tan(y — 3x)] = &y — 3y)
2 b) 5x — log[5z + tan(y — 32)} = ¢(y — 3y) ) K2 Col1
¢) 5x — log[5z + tan(y — 3x)] = #(y — 3x)
d) 5x — log[5x + tan(y — 3x)] = ¢(y — 3y)

Find the complete integral of ¢ = 3p2.
3 a)z—ay+3a y+b byz=az+3a’y+b K1 Co2
¢)z=ax+3a’z+b d)z-ax+3a2y+b

Find the complete integral of ¢ = px + p*.

a)z = T+ 1/ x2 +4a) + 2alog{x + 1/(x2 + 4a)}] +ay+b
b)z-%+1_5\/(x2+5a ) + 2alogix +/(x? + 4a }]+ay+b

4 ' K2 Co2

+% =J(x%+4a)+ Zalog{x +4/(x%+ Sa)}] +ay+b
Oz =2+ 22 [GT+4a) + log{x + VG2 + 1)} +ay+b

N

¢z =

-:-|“

Find the solution of ¥ = sin(xy).

a)z = — (;12—) sin(xy) + 2, () + P2
5 b)z=— (%) sin(x) + x&: () + ;) K1 CO3
0z = —(55) sin() + x610) + 820
dyz=— (—) sin(xy) + x®,(x) + P,(x)

Find the solution of t — 2xq + x%z = (x —2)e>**?.
22 = e (1) + 2, () + S

6 bz =e{d,(x) +xd(0} +5 ?

)z = e*{d (x) + xD,(x)} + ej::y

d)z = e*{P, (x) + xP,(x)} + e

K2 CO3

The value of cos2m = .
a)0 b)2 c)1 d) -1

K1 CO4

If f(x)is an even function then f(—x) = _. .
a) f(=x) b) £(0) 9 f() d) () K2 | CO4

32 a2z
% — 0222 s called

atz d8x? —_—
9 a) Two dimensional wave equation b} One dimensional heat equation Ki CO5

c) Two dimensional heat equation _d) One dimensional wave equation

az
Ly ¢2— is called

at dx _—
10 a) One dimensional heat equation  b) Two dimensional wave equation K2 COs

c) Two dimensional heat equation __d) One dimensional wave equation
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SECTION - B.(35 Marks) - .
Answer ALL questions
ALL questions carry EQUAL Marks (5 x7=235)
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Qulgsotlon Question . Lclziel CO
Eliminate the arbitrary constants from z = (x — a)? + (y — b)? to form
11.a .
- the partial differential equation.
(OR) K3 | COl
11.b. Solve z(z2 + xy)(px — qy) = x*
12.2 Show that the equation xp — yq = x and x*p + q = xz are companblc
o and find their solution.
(OR) K2 cO2
12.b. Find complete integral of p? + q2 — 2pgtanh2y = sech®2y.
13.a. Solve ys + p = cos(x + ) — ysin(x +¥).
(OR) K3 | co3
13.b. Solves —t = 3%
14.a. State and prove orthogonality of the trigonometric system.
(OR)
Find the fourier series of the function CO4
0if—2<x<-1 K3
14.b. fx)=3kif-1<x<-1
0ifl<x<2
p=2L=4,L=2
15.a Discuss the steps for finding solutions by separating variables using of
o fourier series.
(CR)
Find the temperature u(x, t) in a laterally insulated copper bar 80cm long
if the initial temperature is 100sin (%E) °C and the ends are kept at 0°C. K4 | CO35
15b. How long will it take for the maximum teparature in the bar to drop to
50°C?First guess ,then calculate. Physical data for copper:density
8.92g/cm?, specific heat 0.092cal/(g°C), thermal conductmty 0.95 cal/(cm
sec’C).
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10=130)
Qu;sotmn Question L:frel CO
16 Form the Pattial Differential Equations by eliminating the arbitrary X3 col
function ¢ from ¢p(x? + y2 + z%,2z% — 2xy) = 0.
Find the complete integral of the equation
17 14+p? K3 Ccoz2
= {55} x + yp(z — px)”.
18 Solve xr + ys +p = 10xy3. K5 CcOo3
Find the two half range expansions of the function
2k L
19 Trfo<x<y K4 | CO4
fG) =991 L
— (L x) lf <x<L
Find the temperature in a laterally msulated bar of length I. whose ends
are kept at temperature 0 assummg that the initial temperature is
x#0<x<n :
20 flx) = 2 assuming that the ends are insulated K4 cos

L—xU§<x<L
(instead of being kept at temperature 0).

Z-Z-Z END




