MATH 222 EXAM II, Mar. 12, 2014

Read each problem carefully. Show all your work for each problem. No Calculators!

1. (12) Find the general solutions of the following differential equations

(a) ~l~y"—2y'+fry=0, () 2y"+2y'+3y=0.
T

2. (14) Determine a suitable form for the particular solution if the method of undetermined
coefficients is to be used. DO NOT solve for the coefficients.

(@) y"+4y=(7t+1)e ™ cos3t +1sin2¢, (b) y"+2y'+y=3te™.

3. (14) Solve the following initial value problem
" 1 -1 1 l
y'=y'=2y=2e", y(0)=5, y(0)=§.

4. (15) Given that y (¢) =t is the solution of the following differential equation

tzy"—t(t+2)y'+(r+2)y=0, t>0,

find a second solution using the method of reduction of order.

5. (15) Use the method of variation of parameters to find the particular solution of the
following ditferential equation
v"+4v=3cos2t.

Notice that cos4t=2cos*2¢-1, sin4t=2cos2tsin2¢.

6. A steel ball weighing 16 1b is attached to a vertical spring, stretching the spring 6 inches from
its natural length. Then the ball is pulled down 2 inches below the equilibrium position and
released. Assuming that the initial velocity is zero and the string is attached to a damper with
damping coefficient y Ib sec/ft. The gravitational acceleration is 32ft/sec’.

(a) (10) Formulate the initial value problem for the problem described above.
(b) (5) Determine y such that the ratio of the quasi-frequency to the natural frequency is

V63/64 .

7. Seek power series solution of (x* +3)y"-7xy'+16y =0 about x=0.

(a) (10) Find the recurrence relation.
(b) (5) Find the first two terms in each of the solutions y, and v, which form the

fundamental set of solutions.
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