MAE294B/SIOC203B: Methods in Applied Mechanics Winter Quarter 2020
http://web.eng.ucsd.edu/~sgls/MAE294B_2020

Homework IV

Due Feb 27, 2020.

1 Find the values of a for which solutions to the equation
¥+ (1+4ecosat)x =0, 0<ex1

have increasing amplitude for et = O(1).
2 Obtain a solution valid for et = O(1) to the equation

¥+ x— 0,

2+%
with x(0) = 0, %(0) = 1. You may find the following integral useful:

2m cos@ V4 — A% -2
[ = — A =27
0 2+ Acosf AV4 — A2

for 0 < A < 2. Bonus: obtain this integral.

3 (Kevorkian & Cole 4.3.5) Solve the boundary-value problem

V' +y —e =0, y(0,e) =0 ylehe)=1 0<e<]

using (i) the method of multiple scales and (ii) boundary layer theory. Compare the two
solutions.

4 (Johnson E2.13) Find (and match) two terms in the inner and outer expansions of the
solution to

ey —y +exP =2x, y(0)=2, y(1)=2+¢ O<e<1.

[Hint: be careful to consider all the necessary terms in the matching, e.g. by using van
Dyke’s rule.]
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