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Attempt any four questions. All questions carry equal marks.

1. Solve the following problems as indicated:
i.  Find the orthogonal trajectories of the family of curves: x? — y? + 2pxy =1, where p is a
parameter.
ii. Find an integrating factor and solve: (1 — x?)ydy + 2(y? + 4)dx =0, y(3) = 0.

2. Solve the following problems as specified:
i Reduce the equation to homogeneous form using the substitution y = z? and hence solve it:
d
2x2 yﬁ+ 4y? = x? (é) + nyd—
ii. Find the complimentary functions for the differential equations:
+ +y—x2 &y 102 + 12y = e* 16dz—y—24d—y+9y = sinx
dx2 "7 dx? dx ' dx? dx '
iii. Finda second order homogeneous linear ordinary differential equation having x~3 and x> as

its solutions. Also use \% skian to showlinear independence or dependence of these
solutions. N

¥
3. Using method of iyadetermined coefficients, solve the differential equations:
2
i d—y+ 3% Yy = COS X

ii. +5 +6y=x2.

dx2

4. Find the seriessolution of the differential equations:
2
i. d—y + 2xy=0.
.. d%y dy _
ii. (1—x)dz xa+4y—0.

5. Form the partial differential equations by eliminating the arbitrary constants or arbitrary functions
from the following surfaces:

i. 22 =mx*+ny®+mn , mand n are arbitrary constants.
ii. 2z=a+(x+by)®, aand b are arbitrary constants.
iii. z=x+y+ f(cx+y)+ f,(cx—y),c(=0) isafixed constant, f; and f. are arbitrary functions.

6. Identify the equation which is parabolic by nature. Reduce that equation to canonical form and

hence solve that equation.
i X% Uyy — y*Uyy — 2yu, +sinxu, =0,x 0,y # 0.
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i, 4y*Uyy — 3xYUyy + X%Uyy + XUy + yuy, = 0,x # 0,y # 0.

2 2
i, Y2 Uyy — 2xYUyy + x%Uy, —y?ux — x;uy =0,x#0,y#0.
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