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1. Obtain a three-term asymptotic approximation for the integral

I(ε) =

1∫
ε

sin(εt)dt,

as ε → 0.

2. Obtain a three-term asymptotic approximation for the integral

J(α) =

∞∫
0

5x− 3α

x+ α
e−xdx

where α ≫ 1 is a large parameter.

3. Use Laplace’s method to obtain a leading order approximation of the integral

2π∫
0

(t2 + 1)e−λ(2+sin t)dt

as λ → ∞.

4. Find a two-term asymptotic approximation of a periodic solution of the Duffing equation

ẍ+ 4x− 2εx3 = 0,

with initial conditions
x(0) = A, ẋ(0) = 0,

where ε is a small parameter.
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