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EXTERNAL FIRST YEAR EXAMINATION IN SCIENCE

MT 104

2OO7 /2OO8

SECOND SEMESTER

(June/September - 2015)

Repeat

- DIFFERENTIAL EQUATIONS

AND

FOURIER SERIES

Answer All Questions Time Allowed: 3 Hours

el. (a) State the necessary and sufficient ionditidn for the differential

equation ,i

M(r,y)dr *.0/(2, a)da :0

to be exact.
Hence solve the following differential equation

I iro vrarksl

[20 Marks]

(b) BV differentiating the equation

I f (ra) + !(ry) d(ru) + rog1- : s,
J f @a) .- 

F("a) ra " a

where C is a constant, verifY tnli. ffi
grating factor of the differential equation

is an inte-



af @a) dr * rF(rs) da :0'

Hence solve the differential equation
[20 Marks]

aQ + 2ry) dr + r(1 - ra) da :0.

, ""iT"y:*l
cati differential equation

9:r-2ry*y2,dr

obtain the general solution of the differential equation .

-. .' [30 Marks]

Q2. (a) If F(D):ipri, where 
'= *and' pa, i: L,"')n) are

i:o
constants wiih-p6 f 0, prove the foilowing formulas:

It\ 1 .or: ! ,eo'. where o is aconstant and F(a) l0; ,\r'l FID)' F(")" ) "----- -' s ' '

1 1 
r function of r'(ii) Ffr)eo'V 

: e"' Fei o)V', 
where V is,t

[40 Marks]

(b) Find the general solution of the following differential equations by

using the results in (a).

(i) (Dn - 2D2 + L)A : 40 cosh r'
(ii) (D3 - 3D2 - 6D + s)s : tre-3r

(a) Let n : et. Show that

*! =D,dr

[60 Marks]

Q3.
t

s2

,'2 =D2 -D,dr'



"'#: D(D - r)(D - 2),

[20 Marks]

Use the above results to find the general solution of the following
differential equation

*ta"' * tra' - a : 3r4, where

[30 Marks]

(b) With , = *,solve the following simultaneous differential equa-

tions

D2r-a2y -0,
D2y + a2n :i0.

[50 Marks]

Use the method of Fhobenius to find the general solution of
t

)2^.
(, - 7)'#. (3,' - +r + t)fl * 2u: o

f.

$y expanding about n : t. [100 Marks]

a) Solve the following system of differential equations:

,.\ dr dy dz

,- d:-.
d,r

a

//: \\t) nfu2-z\: r1zz-q- z@2-a2)'

(i;r d' : da 
- 

d'
,", *(rt -Zr3) - A(2A3 - *t) gz(r3 - A3)'

[30 Marks]



(b) Write down the condition of integrability of the total differential
equation

P(r,y, z) dr * Q(r,y, z) dy + R(r,a, z) dz :0.

[5 Marks]
Hence solve the following equation

(a3 + ryz) dr * (zr * ryz) dy + (ry * ryz) dz :0.

[15 Marks]

(c) Find the general solution of the following linear first-order partial
differential equations:

(i) (s - z)p+ (z - r)q : a - r;
(ii) (r2 + a' - y:)p - (*' + y' - rz)q: z(r - a);

where p:y and q :*or oa

- .' [30 Marksl i

Apply Charpit's method or otherwise to.find t[e complete and I

the singular solution of the following non.linear first-order partial
differential equation 'i

p(qz + 1) + (b - z)q:0.
lil

[20 Marks]

then

0z 0z
Here, p: ;- and q: 

-dr 0y'

Prove that if -r I r 1r and a is not an integer,

2asinan( 1 cosr cos2rcosar: n \ra-a'-r+a'?-4

Use the above result to show that

a1r _1_.'o$(-t)"o',
L I 

' / , r'sln o,7r 4 a. -.nn:l

(d)

Q6. (u)

)

[20 Marks]

[20 Marks]



(b) Use Fourier transform to solve the one-dimensional heat equation

au _r},u _n
at -' 0r2 - "'

subject to the boundary conditions

U(O,t) :0, U(r,Q) : e-", r > 0

and U(x,t) is bounded where r > 0 and t > 0.

prove the following identities for Bessel functions: 
[50 Marks]

(i) /-"(r) : (-r)" J"(r), u ) L;

(11) J: -it"t l: -J,+r(r).
[10 Marks]

(.)


