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T

Attempt all questions by selecting any two parts from each quésﬁon.
All q-uestions carry equal marks.
Use of ‘simple calculator is :all‘owed‘.
1. (@) Solve the differential equation

%i2y—y3, #0) = 1. | 75

* (b) Show that ¢ and yy = €2 are the solutions of the différential equétion

.f—9+b=0

Also, verify that y; and y, are Tinearly independent. 7.5
(© Solve the folloW;ng'éxact diff"erenfial e‘ql-Jaﬁor.l :

(x"+ WP ~ 02 -2 —xD) dy = 0.. 7.5
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. (o -Figdv the orthogonal trajectories of the famin of curves y = ce3*, where c is a real :

®)

©

(@)

®

©

(a)

parameter. : e 75

Assume that the population of a certain countfy'iricreés'eé at a rate proﬁortic)nal to the
number of inhabitants at-any time. If the population doubles in 50 years, in how many

years will it triple ? ' o .15

Define the Wronékian of solutions of second order differential equation. Suppose y; and

y5 are the solutlons of a second order dlﬁ'erentlal equation. Show that y; and y2 are

leearly mdependent if and only 1f the Wronsklan W) = 0 for every x, in the domam

= Z ) .
< 7.5

Find the general solution of the differential équaﬁon by using the method of undetermined

coefficients ' -

y+3dy

+2y= cos(x) + xe™ . 7.5

- Solve the initial value problem :

VEY - =030)=1y0=-7 - 75

Find f_hq general solution of the-differential equation by using the method of variation of

~ parameter :

¥ = 3y + 2y = sin(3x). L 7.5
Find the general Solution of the given differental equation :

xflx;: Sxidy—+8y 2x | - ' | 7.5
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(b) Write the general. solution of the 8th-order homogeneous differential equation whose
auxiliary equation has the following roots : |
o 0,3,3,-3,1+2,1-2,1+i1-4i )
Verify that ¢ and e2* are solutions of the homogeneous differential equation.

&

d2 dy
A7 _ Y _4y=.
PRI
Show that a linear combination of ¢* and ¢ is also a solution. 75

(¢ Find the general solution of the linear system :
2 IW ol
dx

—+Q—x 3y =31,
dt dt

dy o
&2 9x_dy-1.
i a7 - 75

(@). Eliminate the arbitrary function f from the equatlon

e” flx + y), _
and obtain the partial differential equation. Also, specify the order. 7.5

() Find the general solution. of the Cauchy problem for the first-order.PDE :

ou  ou )
y24xZ =0, w0, y) = 7.5
/ ox oy

(© Reduce the equation

ux + xuy = y;
to canonical form and obtain the general solution. 7.5

(@) Use the Method of Characteristics-to find the general solution of the equation :

uyzux + uxzuy = 2. 1.5
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" (® Apply the method of separation of variables u(x, y) = X(x) Y(») to solve
au, + buy, = 0, u(x, 0) = aeb>. ‘ 7.5
"(¢). Classify the partial differential equation as elliptic, parabolic or hyperbolic :
Uy = — X, x #.0. -
|
| Also; reduce it.to canonical. form. R 7.5
r:l
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