Math 257/316, Section 101, Midterm 1

14 Getober 2011 OLAL) [ C'M 3

Instructions. The exam lasss 50 minutes. Calculators are not allowed. A formula sheet is attached

1. Consider the ODE
2 H+(3E+,L )y —y=0.

(a} Verify that the point @ = 0 is a regular singular point for this ODE.  [5 marks]
(b} For & > 0, find the first three non-zero terms of a series solution about z = 0 for which
limg 04 y(z) = 0. {20 marks]
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The temperature u{x,t) along a wire 0 < o < 7/2 with the left end insulated and the right end held

at zero temperature satisfles:

ot dx'
ou
bz
(a) Use separation of variables to find the most general solution of the PDE and boundary conditions
(consider all cases for the separation constant: positive, zero, and negative). [20 marks]
[5 marks

Qe 0 G cm<nfy t>0
9 0,0) =0, wlw/2,t) =0

(b) Find the solution satisfying the initial condition u(x,0) == cos(2) — cos{5x).
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