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Q.1 Answer the following. S (8]
1. The order of (D + D'Y(D’ — 2?2 =0 1is
. (A) 2 (B) 3 (C) 4 (D) 1 .
2. The equation r —4g—t = U can be written in the form F'(D, D)z = 0, where F(D, D)
equals
(A) D? — 4D — D? " (B) D?—4D' - D2
(C) D2 — 4D’ — D? (D) D — 4D — D? -
3. The complete integral of pgz = p?(zg + p?) + *(yp + ¢?) is
(A) abz = a®bx + ab?y + a* + b4 (B) z = a?bz + abgy +at + b4

(C) abz = a®bz + ab®y + o+ b° (D) none of these
4. Let = logz and v =logy in 2 = z(z,y). Then :rg Z becomes
() 3 (5% - 5) (B) 5% - 5
(C) - (gi), 2z} (D) none of these
5. The equa,tion z?r — 2s + ¢ = 0 is elliptic, if ‘
(A) |z| =1 (B) Iz <1 (C) |zl >1 (D) none of these

6. In Monge’s method, the A— quadla.tic equation of 3r + ds+t+rt— s =11is
(A) 2x - 1) (B) (A+ 2)* (€) (A -2) (D) (2A+1)?
7. The sotution of zy" + 2y’ + (n*z? — m)y =0 is -
(A) Jn(z) (B) J, (mﬂ:) (C) Jinlnz) (D) Jn(m)
8. The three dimensional wave equation is ' ’
(A) Uz + Uyy + Uy = 0 (B) Uz, + Uyy + Uz = c%u't
(C) tps + uyy = s (D) none of these
.2 Attempt any seven: ' (14]

a) Define complementary function of pde.

b) Find a pde by eliminating f and g from z = f(2* — y) - g{z® + y)
¢} Give an example of pde whose general solution is ¢y (z + 2y) + ¢g2(x — 2y), where ¢

and ¢, are arbitrary functions.

(d) Find Dz, if z and y in z = 2{z,y) replaced by » = logz and v = logy.

(e) Show that p = F(z,3) and ¢ = G(z,y) are compatible if &€ = 9&.
(f) Give an example of pde which is hyperbolic in region {(z,y) € R*: |z| > 2}.
(g) Pind u = u(z,y) and v = v(z,y) to covert r + 25 + ¢ = 0 in the canonical form.
(h)} Write wave equation in spherical coordinates.

(i) State Dirichlet interior BVP for a circle.
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Q.3 .
(a) If (aD + 8D’ +v)? is a factor of F(D, D') with o # 0, then prove that [6]
e =" (B — ay) + zdo(Bz — ay)] is a solution of F(D Df)z =0, where ¢; and qS2

are arbitrary functions.

(b) Find the general solution of (D? = DD’ — 2D + 2D 4 2D/)z = sm(233 + 7). [6]
: ' OR . 3
(b) Find the general solution of (D? +2DD’ - 8Dz = /25 F 3y.
Q.4 .
(a) Find the general solution of (22D? — 42D — yD' 4 £D)z = log( £). . [6]
(b} Find the complete integral of zy(p — ¢) = y — x using Charpit’s method [6]
OR

(b) Find the complete integral of p*x + ¢*y = 2 using Jacobi’s method.

(a) Convelt T+ 28 4+ 5t + p — 2¢ = 3z into the canonical form. (6]

(b) Solve g*r + p¥ = 2pgs using Monge’s method. [6]
OR

(b) Solve rt — s* + 1 = 0 using Monge’s method.

Q.6

(a) Solve two dimensional heat equation by the method of separation of variables and [6]
show that the solution can be put in the form elne+my)—(n?+m?kt ‘where n,m, k are
constants,

(b) Solve Laplace equation in cylindrical coordinates by the method of separation of (5]
variables and show that the solution can be put in the form J,(mr)e™ "0 where
1, m are constants and J, s Bessel’s function of order n.

. OR
(b) Find u = u(z,y) such that V?u=01in {(z,9): 0 <z < 0,0 < y < b} with
($ 0) = f(il)), 0<z<a
ule,y) = 0, 0<y<b
w(z,b) = 0, 0<z<a
(0,

w(0y) = 0, 0<y<h
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