Math 251, Spring 2005, TEST 3 Answers

1. Both of these problems deal with the differential equation: (20 pts)

@) -3y — 4y = g(t).

(a) Find the generall;sulution to y14 — 3y" —4y=0
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(b) Find a suitable form for a particular solution Y (t) if the method of undetermined coefficients is to be

used in solving ¥ — 3y —4y = 3+ 2.
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2, Consider the differential equation (20 pts)

(2455 +dy=0

{a) Use the Power Series Method to derive the recursive relationship between coefficients in the power
- series representation of the solution.
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(b) Use either the Power Series Method or the Taylor Series Method to find the first 4 nonzero terms in
the power series for the solution satisfying the initial conditions
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3. Consider the differential equation "y =D

(15 pts)
2(1=xp"+(x=2) =3y =0
(a) What are the singular points of this differential equation. X=0 + %=
(b) Classify each as regular or irregular. Show work justifying each answer.
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4. Find ﬂme‘éeaeml Qolutmn to the :%ﬂ'erenna] equation;: x%/'+4xy/ +2y=0, x>0. (5 pts)
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5. Consider the differential equation defined by
—

bl . (15 pts)
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This is an Euler Equation. Solutions can be found by assuming a solution of the form y = x". When this is
done you get a general solution defined by
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(a) Find y2(x). Your answer will contain c. eSS daic wig
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(b) Determine the values of & which guarantee that Iun _}-'11:.1::]- 0.
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6. Find the radius of cnnvergence (p) of the power series i 3x~— e , — (3 pts)
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