TEST-1: ”Introduction to partial differential
equations”, 20.10.2008

Lecturer: Valeriy Serov

1) Assume that x; > 0. Solve by the method of characteristics the initial value problem
and determine the values x; and x5 for which it exists:

xoO1u(xy, x2) + x100u(x1, 2) = u(wy, 2), u(xy,1) = 1.

2) Solve by the method of separation of variables the heat conductor problem in a bar of
lenth 10 cm for which diffusivity is 1. Suppose that the ends of the bar are insulated and the
initial temperature distribution of the bar is f(z) = z%. Prove that the temperature distribution
is C*°-function for ¢ > 0. Find the steady state temperature distribution of the bar.

3) Solve by the method of separation of variables the following boundary value problem
with Cauchy data for one-dimensional wave equation:

U (T, 1) = uge(x,t), O0<ax <1, >0

w(0,t) =0, wu.(l,t)=0, ¢t>0

u(z,0) =0, wu(z,0)=sin W—;, 0<z<l1.

4) Solve by the method of separation of variables the following boundary value problem for
two-dimensional Laplace equation on the rectangle:

Au(z,y) =0, O<z<l1l, O0<y<l,

w(z,0) =0, wu(zr,1)=0, 0<z<l,

w@0,9) =y, uw(ly)=(1-y), 0<y<L
Prove that u(zx,y) is C*°-function for 0 < z < 1.



