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Part A {Short Answer Questions}

. Answer any eight qresfrbns.

Weight I each.

1. Find the integral curves af d.x ds
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2- Verifythattheequationyzty + z)d* * rz{x * z)dy * ry{r * y)dz:$ isintegrable.

3. What is the general fornr of the linear partial difierential equation in 'n variables. Explain how a general

solution of this equation is found.

4. Verify that the equation z : 2x*a I 2i' + b is a complete integral of the partial differentiai

eouation z:l +1.p ' q'

5. What is meant by compatible systems of first orcer equations? State the condition under which the partial

diiferential equations I (*, A, z, F, Q) : 0 and g{n, y, 2., ?, Q) : 0 are compatible?

6. Find the comptemenrary funcri,:n r, # - # : n - a.

7. Prove F(D , Dt)eat*bu : },(a, b)eex-tba.

8. Find the particular integral of [D2 - D'tjz:2y - r.2.

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

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

(8x 1=8 weightagei

Part B (Short Essay/Problems)

Answer any six qaesfions.

Weight 2 each.

11 " Find the equations of tlte systen of curves an the cylinder 2y : s2 arthogona! fa ils intersecfio ns vvith the hyperbaloids of the

ane-porome!:er system *y : z +' c



IlilffiffiffiffiffiffiI|il
12. Eliminate the arbitrary function f trom the gtven equations.

b) z: ry + f{uz + y\
1 3. Find a complete integral of the equation pz r * qz A -- z.

14. Show that the differential equation 2*z * q2 : rt*p + yq) has a complete integral

z +a2* - afrA*b*2 and deduce lhatr{y*hx)z :4tz-lr*') is also a complete integral.

15. By Jacobi's method, solve z2 : PQtU.

10. VerifythatthepDE # - #: {issatisfiedby z: *d{A-r}+d@=*)"
17 . 3y separating the variables siiow that the equation V?V :0 has solutions of the f orm Aerp{.nr * i,ny) where A

and nareconstants.Deducethatthefunctionsof theform Vt*,V): f," Are# sinff ,

r)0,0<y<awhereAfsandBf.s'sareconstants,aretheplaneharmonicfunctionssatisfyingtheconditions
v(*,y) : o,v(r,,a) : o, v(*,y) -+ o as r -+ oo

18. Showthatincylindrical coordinatesp,z,{,theLaplace'sequationhassolutlonsoftheform
R(p)erp{+mz * i,nS) where fi(p) is a solution of Bessel's equation
drR-tdn)_(m2_4)R:0.
a;*vdp-. /,

(6x2=12 weightage)

Part C (Essay Type Questions)

Answer any two quesfions.

Weight 5 each.

19. Prove the following.

a)A Pfalfian differentialequation in two variables always possesses an integrating factor.

b)A necessary anri sufficient condition that there exists between two functions u{r,y) and u{r,,y) a

',' relation F{u,u): 0 not involving n ot A explicitly is thi.t *i* : O.
iJ\x,y)

20. -a) Find the generalsolution of the equatian2r{y* r')p lytzy* r')q: z3 anddeducethat

Yz(22 * Yz * -2Y) : 12 rs a solution.

b) finOthegeneral integralof theequation (r _ yi)p+ (y- ,- r)q: zandtheparticularsolution

through the circle z: lr/2 + y2 :1.

21. Reduce the equation to canonical form and solve ur, * ?u*y * u* - g.

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

equi potenfi al surfaces.

(b) Showthat thesurfaces(r,+yt), *2a2{*z *y2).a4:ccanformafamllyof equipotential

surfaces and find the general forrn of the corresponding potentiai function.

i2x5=10 weightage)


