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2x10=20

(Partial Differential Equations and Applications)

Time: 3 Hours Full Marks: 60

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

Notation and symbols bear usual meaning.

I. Answer ariy ,er? questions:

(a) Find the differential equation of the set of all right circular cones whose axes coincide with
z-axis.

(b) Define order and degree of a partial differential equation with example.

(c) Solve the partial differential equ arion utr + u?y = a using u(r,y) = f (x)+ g(x).

(d) Find the partial differential equation of the family of planes, the sum of whose x,y,z
intercepts is equal to unity.

(e) classify the following partial differential equations with proper reason whether they all
linear, nonJinear, semi-linear or quasi-linear: 1+l

(l) xzp + x2yz2q = ay

(li) xyp * x2yq = x2y2 z2

(f) Find the characteristic curve for rhe equation xfr - y*= uin x-y plan .

Find the general i ntegral ofl!3 p + xzq = y2 .

Determine the region where the given partial differential eqtation yur, * xur, = 0
is hyperbolic in nature.

(i) Changing the independent variables by taking u = y - x
- ^ a2z

value ol -:----=- .
dx dy

O Find the family of surfaces orthogonal to the family
(y + z)p + (z + x)q = x j !;p = #,, = fr

(k) Show that u(x,t) = S(x + ct) + q(x - cr) is a solution

where Q ahd rlr are arbitrary functions.

(h)

^a u =)A' - 12), find the

of surfaces whose PDE is

. .02u d2uoI me equatron c' a*, = *, ,
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(l) If u = x sin-1 I + yhn-'{. th.n prove thar x#+ yagl is+ar (t. t).

(m) Write down one-dimensional heat equation and indicate its nature.

(n.1 Solve13-91-+ y'*= ousing method of separation of variables ifu(0,y) = 1Q es/t .'clx'dy

(o) Solve: y2(x - y)p * x2(y - x)q = z(xz + y2)

2. Answer any four questions: 5x4=20

(a) Find the integral surface of the differential eqratrot2y(z - 3)p + (2x - z)q = y(2x - 3)
which passes through the circle z = 0, xz t y2 = 2x.

Prove that the general solution of the semi linear partial differential equation Pp + Qq = n
is F(u,u) =0 where a and z such that u=u(x,y,z) =cr and u:u(x,y,z) = c2 a.rl

^dx dr dz -solution oft =; =; Icr, c, are consranrs].

Solve the Cauchy problem by method of characteristics p - zq + z = 0, forallyandx > 0
for the initial data curve c: .r0 = O,!o = t, zo = -Zt, -@ < t < oo.

a2. - " 022
Reduce the equati on i, = G + y)' # to canonical form.

Solve the partial differential equation by the method of separation of variables:

_9lt+z!+! = oox' ox oy

(f Find a complete integral ofx(1 + y)p = y(7 + x)q.

3. Answer any nvo questions:

(a) (i) Consider partial differential equation ofthe form dr + bs + ct + f(x,y,z,p,q) = g irr
usual notation, where a,b,c are constants. Show how the equation can be transformed
into its canonical form when b2 - Aac = 0.

(ii) Solve: p+3q = z* cot(y -3x)
(b) (i) Reduce the following to canonical form and hence solve:

x2r t2xys + yzt = o (, =*,s =!+,t =*\\ dx" dxdy dy. )

(ii) Find the characteristics of fi + y' fi = 5,.

(c) (i) Obtain DAlembert's solution of following Cauchy problem of an infinite string:

1111- c2 11r, = 0, I € R,t > 0
u(x,o) = f(x)
ut(x,O) = g(x) Vr e R

(ii) Solve the following problem by method of characteristics: 5+5

zrlzzu=7
z(O,y)=ay, a = const.

(b)

(c)

(d)

(e)

10x2=20

6+4

(5+2)+3
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(d) (i) Use the method of separation of variable to solve the eqtationfi= ff . Biven that

u = 0 whent -+ oo as well asv = 0 atx = 0 andz = L

(ii) Verify that z = f(y + ix) + g$t - ix) - (m2 + nzl-t is a solution of
O2z d2z

* + ,"., = cos mr . cos ?1Y. 5+5


