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Attempt- all qUestioﬁs by selecting my'Ma parts from each question.
All Aques\tions carry equal marks.
Use of simple calculator is 4110Wed.»
1. (a) Find the differential _eqﬂatio_n of the i;amilyl.of curves .'y = & A sin x + B cos x), where
| A and B are arbim .cons.tants. h o ' 7.5
) Sol;/e.-ihe initial. vaiue problem :

@+ 0L ray=x 0= 1.

(c) Solve the differential equation : | 15
M+ d+yQ+D) =0 : 15
P.T.O.
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(a) In a certam b;ctena culture,a theitafé of increase in-the number of bacteria is proportional
to the number present at any time. TERE LT agatdd ~725

TS AL

(H If the number triples in 5 hours how many “will ‘be present in 10 "hours ?

” s

(i) 'When will the numiber present be 10 tlmes the ber 1mt1ally present 7’
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(b) Show that y; = x3 and y, = x2 are solutlons of the differential equatlon
P ey - s .
x2y" — 6y = 0.
58 :
Also, verify that y; and y, are linearly independent. , 7.5
l : o N T

(¢) Find the integrating | factor of the following dlﬁ'erentlal equa’uon and solve it

\sl"
G-xde +xdp =0 L 7.5

M

(a) Find the general solution of the differential equation by using the method of undetermined
* o, . L L

coefficients 7.5
% . ol A
&y ,dy
—= — 4=+ 4y = x?*
b R 1dx2 dx‘ :): i ey 3 -

(b) Solve the initial value problem -:
V-4 +3y=0y0=6y0==7 -. _..: .

(c) Find the general solution of the differential equation b'y using the method of variation of

parameter :

y"' + )y — 6y = sin(2x). 75
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4. (a) Find the general solution of the given differential equation : 75
. 2 ) ' " - Y
ng + 3x‘% -3y =4x.

(b) Write the genéral solution of the 10th-order homogeneous differential equation whose

. WF
&

.. auxiliary equation has the following roots : S s .y 1.5

3,3,3-3,5+4,5-4,0,0,1+i 1 i

“ Verify that 2 and €3* ate solutions to the homogeneous differential equation

4y

dy
—5Z+6y=0.
o Va Y

-

Show that a linear combination of ¢2* -and €3* is also a solution.

(¢) Find the general solution of the linear system : . . 7.5
dx | dy
LY =2
it dt &
dx  dy 9
—+ = —3x—y=t
ai @ 7T

5.- (a) Eliminate the arbitrary constants a and b from the equation :
2z = (ax + Y + b,
and .obtain the partial differential equation. Also, specify the order. 7.5

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

x%+ y % = 23y, with the condifion # = 2 on y = x2. 7.5
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Reduce the equation :

yu, + U, =X ' .
to canonical form arid obtain the general solution.
t ‘{I .

Use the method. of characteristics to find the general solution of the equation :

uxy + uyu, = xy.
Apply the method of separation of variables u(x, y) = X¢x) Y(y) to solve

u

e — 4, = 0, 40, y) = 40,

Classify the partial differential equatioﬁ as elliptic, parabolic or hyperbolic :

'+ 3yuxy +3u,=0,y=#0.-

’ Also, reduce it to canorical form and obtain the general solution.
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