Math 321, Winter 2003

Differential Equations

Exam 3

1a. [5 pts]  Put the following infinite sum in a form involving terms of the form xn instead of the form xn+2.                     (  n(n+1) an+3  xn+2
1b. [5pts]  Find the 3rd order Taylor approximation of the function  f(x) = ((x+8)  around the point x=1.

2. [10pts] Find the recursion for the Taylor series solution around x=1 to the differential equation



y’ + 4y = x2 + 2.

[Note: You don’t need to find any particular order of approximation, just find the recursion].

3. [10pts] Use the derivative method to find the 3rd order approximation of the solution to the initial value problem

y’’ + cos(x) y’ + ex y = x;
y(0)=1;     y’(0) = –2.

4. Consider the initial value problem

y’ = y2 + 3t;
y(0) = 1.

For each part below, perform a single step of an approximation method with step size h=0.1  to approximate the value of the solution y(0.1).

4a. [5pts] Approximate y(0.1) using Euler’s tangent line method.

4b. [5pts] Approximate y(0.1) using the Improved Euler method.

