Mathematical Modeling MA3067-* Midterm
National Central University, Dec. 14, 2022
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Problem 2. Solve the initial value problem
z'cost +xsint =1, z(0) = xg (%)
by the methods mentioned below.

1. (16pts) Solve () using the method of integrating factor. Do NOT apply any formula for the
solution to IVP but instead find the integrating factor and then the solution step by step.

2. (16pts) Solve (x) by differentiating (x) and solve the resulting second order initial value problem

by the method of variation of parameters.

Problem 3. (16pts) Given one solution ¢1(t) = 1+ t* of the ODE
(1+tH)a"(t) —22(t) =0, (%%)

find another solution ¢y to (**) which is linearly independent of ¢;. Do NOT use the formula
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Problem 4. (20pts) Find the solution to the initial value problem
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by rewriting (x*%) into a linear system y’ = Ay + f(t) with initial condition y(0) = y, and making
use of et4.



Problem 5. (16pts) Find the solution to the initial value problem

z'(t) = Az(t) + f(t),  ®(0) = m,
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