BIRLA INSTITUTE OF TECHNOLOGY, MESRA, RANCHI
(MID SEMESTER EXAMINATION)

CLASS: IMSC SEMESTER: Il
BRANCH: MATHEMATICS AND COMPUTING SESSION: MO/2022
SUBJECT: MA201 PARTIAL DIFFERENTIAL EQUATION
TIME: 2 HOURS FULL MARKS: 25

INSTRUCTIONS:

1. The total marks of the questions are 25.
2. Candidates attempt for all 25 marks.

3. Before attempting the question paper, be sure that you have got the correct question paper.

4. The missing data, if any, may be assumed suitably.
5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.
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Find the partial differential equation arising from Z = f(x + it) + g(x —
it), where i =+ —1.

Find the general integral of the following partial differential equations:

X y-wp+y? (u-x)q=ul(x—y).

Show that the integral surface of the equation 2y(u — 3)p + (2x —u)q =
y(2x — 3) that passes through the circle x2 + y? = 2x,u = 0 is
x2 +y?—u? —2x+4u=0.
Find the solution of the following Cauchy problems:
Suy, +2u, =0, u(x,0) = sinx.

Find a function u(x,y) that solves the Cauchy problem

x2u, + y? Uy = u?, u(x,2x) = x?, x € R. Is the solution defined for all x
and y?

Find the surface which is orthogonal to the one-parameter system

u = cxy(x? + y?) and which passes through the hyperbola x* — y? =

a’,u=0.

Solve the following nonlinear partial differential equations:
p?y(1+ x?) = gx2.
Reduce the following equations to canonical form and solve:
Yuyy — 12Uyy + YUy, = 3+

Classify the following second-order partial differential equations:
Uyy + sy + (X% + 4y*uy, = sin(x + y).
Find the general solution of 3u,, + 10 Uyy + 3 Uy, = 0.
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