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M.Sc.(Sem-1I), PSO2CMTHO5 Methods of Partial Differential Equations;
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Maximum Marks : 70

Note: (i) Notations and ferminologies are standard; (i) Figures to the right indicate marks.

Q.1 Choose the most appropriate option in the following questions.

1. The order of (D + 2D )Y(D —1)z=01is

(a) 2 (b) 3 () 1 (d) None of these
2. The equation r — 4g —t = 0 is same as F(D, D')z = 0, where F(D,D') is

(a) D*—4D—D? (b) D> —4D —D? (c) D?—4D" —~ D? (d) None of these
-3. The equation 4y%r 4 2%t = 0 is classified as parabolic on

(a) #— axisonly  (b) y— axisonly  (c) Both axes only (d) None of these
4, In Monge’s method, the A— quadratic equétion of 3r+ds+t+rt—s>=11Is

(a) (2A—1)? (b) (A +2)? (&) (A —12)? (d) (2A+1)?
5. Let u = log = and vlm log ¥ in 2z = z(z,y). Then m%% becomes

(2) %(%ﬁ— ~ & (b) %zg — & (c) ;}g(—g%é — 22y (d) None of these

6. The one dimensional Diffusion equation is

(8) Use + Uy =0 (D) Uzo = £ (€) e = Ftits (d) None of these
7. A solution of is known ag equipotential function.

(a) Laplace equation (c) Wave equation

(b) heat equation (d) None of these

8. If 4y and uo be any two solutions of Dirichlet BVP, then

(a) u1 =oug (L#aeR) (¢) u1=u2
(b) uy—up=a(0#ack) (d) None of these
Q.2 Attempt any seven.
1. Define complementary function of PDE.
2. Find a PDE by eliminating f and g from z = f(z 4+ ay) + 9(= — ay). |
3. Solve : (D?—D?)2=0
4. Find D22, if ¢ and y in z= z{z,y) replace by v = logz and v = logy.
5. Give an example of PDE which is elliptic in region {(z,y) € R? : |z| > 1}.

6. Find u = u(z,y) and v = v(z,y) to convert r = ¢ in canonical form.

7. Write three dimensional Laplace equation. C €709
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8. State Harnack’s Theorem.
9. State Dirichlet exterior BVP for circle.

Q.3 _
(a) Show that F(D, D) (e t¥¢(z,y)) = et F(D + 0,0 +b) ¢(z, 7).
(b) Find the general solution of (D?*P' +4 D2 — 2)z = e sin 2y

OR

(b) Find the general solution of (D? +4DD' +4D'%)z = \/z — %y
Q.4

(a) Convert z%r + 22ys + y?t = 0 into canonical form.

(b) Solve 5r — 10s + 4¢ — rt + 52 + 1 = 0 using Monge’s method.
OR

(b) Solve 35 +rt — 5% = 2 using Monge’s method.

Q.5
(a) Find the general solution of (z2D? — 42D 4+ D — yD)z = log z

(b} Solve two dimensional wave equation by methad of separation variables and show that
the solution can be put in the form eF{netmytket)  where 1 m, k are constants and
n? +m? = k2,

OR

(b) Solve wave equation in cylindrical coordinates by the method of separation of variables
and show that the solution can be put in the form Jy, (wr)et{m8+na+kt} where w?4n? =
k?, Jy, is Bessel’s function of order m.

Q.6
{a) State and prove maximum principle.

| (b) Discuss the Neumann interior BVP for circle.
OR
(b) Find v = u(z,y) such that VQu =0in {{z,y) : 0 <z <q,0 <y < b} with
w(z,0) = f(z),0<z<a

ufa,y) =0,0 <y <bh
w(z, ) =0,0<z<a

w(0,5) =0,0 <y <b
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