MATH 543

METHODS OF APPLIED MATHEMATICS I
Final Exam

January 4, 2016
Monday 15:30-17:30

PROBLEMS: Choose any three of the following four questions:

1[35].Let 4/ +£(¢/)> +y=0for t > 0 and ¢ << 1 with y(0) =1, y'(0) = 0.
Find a first order approximation of this problem and discuss the validity of
the approximation.

2(35].(2.a) Let
b
I\ = / F(t) e d

where f is continuous and the maximum of g occurs at ¢ = b one of the end
point of the interval with ¢'(¢) > 0 for all ¢ € [a,b]. Then show that

f(b) e9®
Ag'(b)
for A >> 1. (2.b) Find the dominant term of

I(A) ~

/4 )
J(A\) = / cost e di
0
for A >> 1.
3[35].Find the WKB approximation of the following eigenvalue problem
y" + Meosh*z) y =0, y(0)=0, y(1) =0,

for large A.
4[35). Consider the following boundary value problem

ey’ +9y +y = 0, >0,e<<])
y(0) = 0, ¢y/(0)=1.

Use singular perturbation methods to obtain a uniform approximate solution
of this boundary value problem.
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