
Iiltffiffiffiffiffiffilll[

lllilil1|il]1illl]lQP CODE: 23002638 23002638 Reg No

Name

M Sc DEGREE {CSS) EXAMINATION, MARCH 2023

Third Sernester

Faculty of Science

CORE - MEO1O3O2 - PARTIAL DIFFERENTIAL EQUATIONS

It/ Sc II/ATHEIVIATICS,tU Sc II/ATHEIUATICS (SF)

20 1 9 ADIVI ISS ION ONWARDS

92C'16E87

Time: 3 Hours Weightage: 30

Part A (Short Answer Questions)

Answer any eight quesfions.

Weight 1 each.

1. Define orthogonal trajectories on the surface of a given system of curves.

2. Verify that the equation yz d,r * nz dy * *y d,z : 0 is integrable.

3. Find the general integral of ihe partial differential equation (:2*U - 1)p + {z - 2r2)q: 2t* - Az)

4. Explain the different types of integrals of a nonlinear partial differential equations of first order"

5. Prove that the equationsp: P{*,A), e: Q{*,y) are compatibteit ff : #.
6. rcz: f{r+i.y)+g{n- igr) where/andgarearbitraryfunctions,thenshowthat r*t:0.

7. Find the particular integral ot lD2 - D'), : e'*a.

8. The PDE gur* * *uw :0 is hyperbolic in which quadrants?

9. Define a family of equipotential surfaces and corresponding potential function.

10. Showthatthat r/,: ffi*n"r.qisaconstantand rand r/arethepositionvectorsof thepoints(z,gr,z) and

(*' ,y' , z'). is a solution of the Laplace's equation Y'rl, : O

Part B (Short Essay/Problems)

Answer any six quesflons.

Weight 2 eaclt.

41tt Find the integral curves of d' 
- : ,oo , : ,o'riy z) y\z r) ,(, y)

(8x1=8 weightage)



1iltffiffiffiffiffiffiIil|1

12. Eliminate the arbitrary function / trom the given equations.

4f@2+y2+22,22-Zxy):g
b)z:n+y+lbA)

13. Find a complete integralof the equationp2r * q'A: ,.

14. Show that the integral surface of the equation z(1 - q2) : Z(pr * qg) which passes through the line

s:!,, U:hz* fr l'ras anequation (y - k*)' : z2{(1+h2)r -1}.
15. sotve fD3 -2D2Dt - DD'2 *2D'3)z:0.

16. Solver - s f 2q- z - *2y2.

17. Provethat it f(r,A,z):cisafamilyof equipotentialsurfaces,thenl] isafunctionof /alone.' vfl'

18. Provethatthefunction 6: sinrcoshy*Zcosxsi,nhy*a2 -yz +4ry isHarmonicand

find the corresponding analytic function d + lr1,

{6x2=12 weightage)

Part C (Essay Type Questions)

Answer any two quesfions.

Weight 5 each.

19. Prove the following.

aJAnecessaryandsufficientconditionthatthePfaffiandifferential equation X.d,r:0 shouldbeintegrableisthat

X .carlX :0.
b) Given one integrating factar of the Pfaffion differential equation Xd,ot * Xzd,rz + . . . + Xndan :0, we con lind on

infinity of tllem.

20. Deduce that the general solution of the linear partial differential equation Pp + Qq: E is of the form

F(u,u): 0 where F is an arbitrary function and u(r, y, z) : c1 and u{s,y, z) : cz form a solution of

the equation, * : # : *. Hence determine the general solution of the partial differential equation

z(rp*Aq):y2-12.

21. By Jacobi's rnethod, solve z2 + zu, - p2 - ez : A.

22. Solve the one- dimensional diffusion equafion # : ** ,U separating the variables

{2x5=10 weightage)


