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Part A (Short Answer Questions)

Answer any eight questions.

Weight 1 each.
\ g i . dy — dz
Find the integral curves of 22y3—23)  y(B-a%)  2(zi—yd)

Eliminate the arbitrary function f from the equation z = f( 3} )

Find the general integral of the partial differential equation
(2zy — 1)p+ (2 — 222)g = 2(z — y2).

What do you mean by complete integral of a nonlinear partial differential equation? How will
you derive the general integral and singular integral from a complete integral?

Fina a complete integral of the equation p + g = pq.

Find the complementary function of 257 — 40s + 16t = 0.
Find the particular integral of [D* — D'|z = V.
Classify the equation g, + mgmjy 8 | 3

Establish a formula for finding the potential function of a family of equipotential surfaces.

Prove that the function ¢ = & + #yz is Harmonic.
(8x1=8 weightage)
Part B (Short Essay/Problems)
Answer any six questions.
Weight 2 each.
Find the equations of the system of curves on the cylinder 2y =2z? orthogonal to its

intersections with the hyperboloids of the one-parameter system zy=z2+4c¢.
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Verify that the equation yzdz + xzdy + rydz = 0 is integrable and if so find its primitive.
Find the complete integral of the equation p = (z + qu)*.

Find the complete integral of the equation 2(y + zq) = q(zp + yq).

Verify that the PDE agf g;z e % is satisfied by z = 1 ¢(y — z) + ¢'(y — z).

Show that the equatton y + 2k o _ =1 Y possesses solutions of the form
Z C,e ¥ cos(a,x + €, ). cos(w,t + 6,) where C,., &, &, 6, are constants and

wﬁzarcz—kz.

By separating the variables solve &+ 2= = [ &
Prove that rcosf and r—2cosf satisfy the Laplace's equation , when r, 8, are spherical
polar coordinates.

(6x2=12 weightage)

Part C (Essay Type Questions)
Answer any fwo questions.

Weight § each.

Prove the following.

a) If X is a vector such that X - curlX = 0 and pu is an arbitrary function of z, y, 2, then
(pX) - curl(uX) = 0. ;

b) A necessary and sufficient condition that the Pfaffian differential equation X - » = 0 should
be integrable is that X - curlX = 0.

a)ylif wi(2s, 22, . &0, Z) = ¢, (i =1,2,...,n) are the independent solutions of the

equations % = % a0 = d}f" = %Z- , then prove that the relation
B(uy, gy, 'u,n) = 0, in which <I> is arbitrary, ia a general solution of the linear partial

differential equation Plu—— - P + +P1 6 = 1
b) Find the general solution of the paftlal differential equation

(y——z)—g'i+(z—a:)§-"~ +(m—y)% = (if u is a function of z,y and z.

Ay
By Jacobi's method, solve 2% + zu, — p* — ¢* = 0.

(a) State and prove the necessary condition that a family of surfaces f(z,y,2z) =c isa
family of equipotential surfaces

(b) Show that the surfaces (22 + y*)? — 2a®(2? — y?) + a* = ¢ can form a family of
equipotential surfaces and find the general form of the corresponding potential function.

(2x5=10 weightage)

e[



