304 —Exam2-Spring 2010

2. (14%) Find the general solution of y"+2y'+y=¢"'Int
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1. (21%) Solve completely the following second-order linear equations:’
a. 2y"-7y'+3y=0.
b. »"+8y'+25y=0;y(0)=1y'0)=0.
c. y"-9y=6e"

(You may use the back of the page to complete this problem)
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3. (10%) Give only the general form of the general solution to:
y"— y'—12y =cos(2r)+3e"

4. Given that y,(r) =1 is a solution for(l2 - l)y"— 2p'+2y=0,0=<1<1,

a. (10%) Find its general solution
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b. (2%) Show that this solution is actually valid for all 1.

dif f(r)=t, findg(?).

5. (13%) If the Wronskian of two functions f(s)and g() ist’¢’ an
der linear differential

You may need to recall the form of the solution to a first-or
equation: y'+ p(#)y = q(7) . It takes the form:

y() = ;tt—)‘[,“(f)q(l)dt, where u(r) = jel’(')"'
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6. (1'0%) sztermine the value or values of @ , if any, for which all solutions to the
differential equation y"—(2a ~1) y*+ &t (@ —1) y = 0 tend to zero ast — .

7. The following is a third-order Euler homogeneous differential equation:

Letx=¢".

a.

(5%) Show: 4

x3ym+6x2yu
(dy _Ldy
dx xdt
dy__ldy 1dy
dx? xtdr x*dr?
iy _2dy 3y
a?  xX*dr 1 df

+7xp'+y=0,x>0

(Use next page to solve this problem)
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o . .
8. (? %) ?;mng Asglgnlnent: In class we discussed few times doors and how they would
c p;e. e modeling gf such a problem is through a second order differential equation
with constant coefficients that are positive. Some solutions take one of the following

forms:  f(t)=Ae™;g(t) = Ade™ + Bte™;a,b, 4,8 >0,while  others take  the
form h(r) = e (k, cos(br) + &, sin(br))

Below are sample graphs of such functions; discuss the differences in
doors actually come to rest. Also discuss what happens in caseh(!)

a= k, = 0. Is there a best model for this problem?

which these
= COS(bt) le
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