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Sardar Patel University '
M.Sc. (Sem-11), PS02CMTH25, Methods of Partial Differential Equations;
Tuesday, 30" October, 2018; 10.00 a.m. to 01.00 p.m.
Maximum Marks: 70
Note: (i) Notations and terminologies are standard; (i) Figures to the right indicate marks.

Q.1 Answer the following. 18]
1. The order of (D + D'}(D' — D)’z =01is
(A) 2 (B) 3 (C) 4 (D) 1
2. The equation r — ¢ = 0 can be written in the form F(D, D')z = 0, where F(D, D)
equals

(A) D* - D" (B) D'? - D? (C) D? - DD’ (D) D? — DI
3. The complete integral of z = px 4+ qy + pg 18

(A z=oaz + by +ab : (B) z = ap+bg + pg
(C) z=az? +by* +ab (D) none of these
4. Let u = logx and v = logy in z = z(z,y). Then yzgiyﬁ becomes
) 25— % ®) 35 - %)
(C) ylz(g—i—ﬁ — 22 (D)} nome of these
5. The equation z2r + 2zys + y*t = 0 is elliptic, if
(A) |z| =2 (B) |z] < 2 (C) jz| > 2 (D) none of these
6. In Monge’s method, the A— quadratic equation of 3s +rt — s2=21s
(A) 2X + 3 +1=0 (B) 222 —3A+1=0
(C) A2 +3X+1=0 (D) none of these
7. The solution of z%y” + zy' + (z? - m*)y = 0 is
(A) Jn(z) (B) Jm{mzx) (C) J(m?z) (D) none of these
8. The two dimensional wave equation is '
(A) Ugy + Uy =0 (B) Un + Uy =
(C) gy + Uy = fgutt (D) none of these
Q.2 Atterpt any seven: - [14]

(a) Define general solution of partial differential equation. - _

(b) Find a pde by eliminating f and g from z = f(z — y) + g(z + y).

(c) Give an example of pde whose general solution is ¢1(z + y) + ¢o{x —y), where ¢ and
¢ are arbitrary functions. -

(d) Find D?z, if x and y in z = z(z,y) replaced by u = logz and v == logy.

(¢) Show that p = F(z,y) and ¢ = G(z,y) are compatible if %—F = %—‘g.

(f) Give an example of pde which is hyperbolic in region {(z, y) € R?: || < 2}.

(g) Find v = u(z,y) and v = v(z,y) to covert r — ¢ = 0 in the canonical form.

(h) Write heat equation in spherical coordinates.

(i) State Neumann interior BVP for a circle.
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Q.3

a) If (BD' +7)? (B#0)isa factor of F(D, D)

, then prove that 6_%y[¢1.(ﬂ$) +yepo(Bx)]

is a solution of F(D, D'}z = 0, where ¢ and ¢, are arbitrary functions.
(b) Find the general solution of (D* — D" — 3)z = e?=t,

OR

(b) Find particular integral of (D* +2DD’ + D'?)z = zsiny.

Q.4

(n) Find the general solution of (z*D? — y?D"? = yD' -+ 2D)

z =y

(b) Find the complete integral of (p® + ¢%)y — gz = 0 using Charpit’s method.

OR

(b) Find the complete integral of 22 = pgmy using Jacobi’s method.

Q.5

(a) Convert r + z% = 0 into the canonical form.

(b) Solve 7 — 4t = 0 using Monge’s method.
OR

(b) Solve 3r + 4s+t + vt — s* — 1 = 0 using Monge’s method.

Q.6

(a) Solve %ﬁg + %%% — 192 by the method of separation of variables and show that the

. CpfnZ
— eiltpetmy)—k(n*+mIt where n and m are

kBt

solution can be put in the form of p(z,y,t)

constants.

(b) Derive Laplace equation in cylindrical coordinates.

OR
(b) Find u = u(z,y) such that V?u=0in{(z,y): 0 <z = a,0<y <
u(z,0) = f{z),0<z<a
wla,y) = 0, 0Ly<h
u(z,b) = 0, O0<zr<a
u(0,y) = 0, 0<y<bh
H—Xﬁ
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