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SIXTIT SEMESTER U.(, DEGRE IXAMINATION, MARCH 2022

(CBOSS-11e1)
Mathematies
M'TS 6B 13—=DIFFERENTIAL WQUATIONS
(2019 Admissions)
Time @ Two Hours and a Half Maximum : 20 Marks
Section A

Answer at least ten questions.

Each question carries 3 marks.

All questions can be attended,
Overall Ceiling 30.

. . d ...
1. Find the general solution of the differential equation;l% =-ay+b where ab are positive rezl

numbers.

Determine the values of r for which e is a solution of the differential equation y"'—35"+2+ =0.

o

d
3. Using method of integrating factors solve the differential equation d—:— 2y=4-t.
4. Find the solution of the differential equation :

dy 3x%+4x+2

0)=-1.
& ay-pn 2(0=-1

5. Find the Wronskian of the functions cos? 6,1+ cos(20).
6. Find the general solution of the differential equation y”+2y'+2y=0.

7. Let y=¢(x) be a solution of the initial value problem :
(1 +x2)y"+ 2xy' +4x%y = 0, ¥(0)=0,y'(0)=1.

Determine ¢'(0).

8. Determine a lower hound for the radjus of convergence of series solutions about each given point

xy =4 for the given differential equation y"+ 4y’ +6xy =0,
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wa the Laplace transform o' the funetion sin (af) "

Find the mverse Laplace "

h‘l\m'.l'urm ol (‘ ol where s .t
Nt

Lot w0 be unit step funetion and LA/ (1) = ¥ (x). Show that -
L, Wy o)) ,J-\\.‘(_\.)‘

“\ Ny ‘Ao
wnd the inverse Laplace transform of the following function by using
1

S

-
Solve the boundary value problem :

the convolution theorr.

M4 =0,x(0)=0, ¥(n)=0.
Define an even function and show that if f (x) is an even function then :

L L
[ F(x)dx=2f(x) ax.
-L 0

. Define the following partial differential equations :

(a) heat conduction equation.
(b)

one-dimensional wave equation.

(10x3= 30 mz
Section B

Answer at least five questions.

Each question carries 6 marks.

All questions can be attended.
Overall Ceiling 30.

Let y; (t) be a solution of y'+ p(t)y=0 andlet yo (£) be a solution of ¥+ p(t)y=g(t).
Show that y(¢) =y, (£)+ ¥ (t) is also a solution of equation y +p(t)y=g(t).

Find the value of b for which the following equation is exact, and then solve it using that
of b.

(::cy2 + bx2y)+(x+y)x2y’ =0.
Solve the initial value problem

y'+4y=1%+3¢,y(0)=0,y(0)=2.

108954

el

(% Scanned with OKEN Scanner



q 10895¢

! C 20648
19 Use method of varintiog O parnmetey, find the gonerp) solution of
Vordy < Btang, g0, lenly,

200 Find the solution Ofthe it i) Value Prohlogy,
2T 2y S(Eh) v () 0¥ (0) -
here S(7) denote the unit mpulee funetion,
210 Using Laplace transform solye the nitin) value problem :

My =0, v(0) - 8, Y(0)« -1,

A

22, Find the co-efficients i the F

-,

ourier serieg for [:
0,-3<x <~
ey
Also suppose that fx+6)= [(x).
23. Find the solution of the following heat conduction problem -

1002, =u,0<x<1,t>0
u(0,8)=0,u(1,¢)=0,¢ > g
u(x,0) = sin (2nx) - sin (5mx),0<x <1,
(5 x 6 =30 marks)
Section C

Answer any two questions.
Each question carries 10 marks.

uq

24. Find the general solution of the following differentiaj equation using the method of Integratin

factors :
dy. 1 y=1,3
dt 2 2

Draw some Tépresentative integral curves of the differentia] equation and also find the particular
solution whose graph contains the point (0,1).

25. Find a serjes solution of the differentia] equation :

Y'+y=0-wcxc

‘
26. Find the Laplace transform of j‘"‘""(t “t)eost dr
0

27. Find the temperature u (x, 1) at any time in a metal vod 50 cm long, insulated on the sides, which
initially has a uniform temperature 0f'20°C throughout and whose ends are maintained at 0°C fop
allt> 0,

(2x10=20 marks)
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