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Part A (Short Answer Questionsi

Answer any eight quesficns.

Weight I each.

1. Define orthagane! trsiectaries on the surface a{ a system of curves'

2. Eli{ninate the arbitrary functian f from the equ*tian "f(t' + y2 + zz , z2 * 24) : g

3. \lfhat is the general form of the linear partial differential equation in n variables. Explain how a general

solution of this equation is found.

4. Verify that the equation z : \fr; +-d + V/W +6 is a cornplete integral of the partial differential

eouation r:!+r.'pq

5" Find a complete integral of the equation (p * qltz * *P - Uq) : I'

6. Verifythatthepartialdifferentialequation t:azr issatisfiedby z: f{*+a,y}+S{x-ay}.

7. Deiine reducible linear differeniial operator.

8. Show that F{D, Dt}e**tu6{*,y) : sa*+baf(, + &, D' * b}*t*,y}.

S. Define a farnily of equipotential surfaces and corresponding potentiai function.

10. Show that the real and imaginary parts of an analytic function are harmonic

Part B (Short EssaylProblems)

Answer any six quesflons.

Weigltt 2 each.

14 Find the integra! curves"f ;GS-- : ;€#* : #6

18x 1=8 weiEhtagei
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12. Verify that the equotion {*', * g3) d,a * 3ay2 dg + 13 dz: A is integrable and if so find its primitive.

13. Find the complete integral of the equation 22 : pq*U.

14. Find the complete integral of the equation tpz * qz)g : qz.

15. Solve by Jacobi's method p2r * q2y : z.

16. sorve S -z# - # *r# : e*+v.

17. By separating the variables sotve $ " X? 
: *#

18. Show that in cylindrical coordinate s P,, z, t' , the Laplace's equation has solutions of the

form B(p)e*p{*mz*in$) where A(p) is a solution of Bessel's equafion

d'n1f4I+(m2*4)R:0.
dp' PdP I

16x2=12 weightage;

Part C {Essay Type Questions}

Answer any two quesfions.

Weigt"tt 5 each.

"l L Prove the following.

al A necessary and sufficient condition that the Pfaflian differential equation X ,d"r :0 shouid be integrable is that

X.curlX : A.

b) GivenaneintegratingfactorofthePfaffiandifferential equatianXtdst*Xzd,rz="'*Xnd,xn:0, wecanfindan

infinity of them.

20. Find the general equation of the surfaces orthogonai to the family given by

r{*2 + y' * ,2) - qAz showing that one such orthogonal set consists of the the family of spheres

given by *2 + y2 * z2 : c2z.lf a family exists, orthogonal to both the above equations, show that it must

satisty 2n{*2 - z2}d*+y(g*2 *yz - r2)dy*zztznz +y2)dz:a.

21. Reduce the equation to canonicat form and sotve .S * Z6;fr * # : O

22. {a) State and prove the necessary condition that a family of surfaces l{*,y, z) : c is a

family of equipotential surfaces

tb) Showthat thesurfaces(r'+y')'-2a2{*2-y2}-a4:cCanforrnafamilyof equipotenfial

surfaces and find the general form ofthe corresponding potential functjon.

12x5=10 weightage;


