
Pra
ti
e Midterm 2MA 266Le
turer: Javier Zuniga NAME:No 
al
ulators or notes allowed. Show your work.1. (20 points) Write down the 
orre
t form of the parti
ular solution using the method of unde-termined 
oeÆ
ients (you don't need to �nd the 
oeÆ
ients!).In all 
ases is important to �nd �rst the general solution to the homogeneous equation.(a) y00 � y = et; yhom = 
1et + 
2e�t and so ypar = Atet(b) y00 � y0 = t; yhom = 
1 + 
2et and so ypar = t(At +B)(
) y00 � 2y0 + 2y = 2et sin t; yhom = et(
1 
os t+ 
2 sin t) and so ypar = tet(A 
os t +B sin t)(d) y00�2y0+y = t 
os t+e4t; yhom = 
1et+
2tet and so ypar = (At+B) 
os t+(Ct+D) sin t+Ee4t2. (20 points) Consider the se
ond order linear equationat2y00 + bty0 + 
y = 0where a; b; 
 are 
onstants and a 6= 0. Assuming that t > 0 and (a� b)2 > 4a
 �nd r1, r2 su
hthat ftr1 ; tr2g forms a fundamental set of solutions.If we assume that the solution is of the form y(t) = tr where r is a 
onstant then plugging intothe di�erential equation gives at2y00+bty0+
y = ar(r�1)tr+brtr+
tr = 0. But sin
e t > 0 we
an 
an
el all the t terms and the equation simpli�es to ar2 + (b� a)r + 
 = 0. The roots 
anbe 
omputed by the quadrati
 formula r1; r2 = (a � b �p(b� a)2 � 4a
)=2a. By hypothesis(a� b)2�4a
 > 0 and so the formula gives us two di�erent roots. To have a fundamental set ofsolutions all that is left is to 
he
k the Wronskian: W [tr1 ; tr2℄ = (tr1)(r2tr2�1)� (tr2)(r1tr1�1) =(r2 � r1)tr1+r2�1 whi
h is di�erent from zero sin
e r2 6= r1 and so r2 � r1 6= 0.3. (5 points) Find the general solution to the equation y00 + 2y0 � 8y = 0.The roots of r2 + 2r � 8 = 0 are 2 and -4 and so the general solution is y(t) = 
1e2t + 
2e�4t.4. (15 points) Find the solution to the IVP: y00 � 9y = 3e3t with initial 
onditions y(0) = 1 andy0(0) = �1.Sin
e the roots of r2 � 9 = 0 are 3 and -3 the solution to the homogeneous part is yhom =
1e3t + 
2e�3t. The parti
ular solution should have the form ypar = Ate3t by inspe
tion of thehomogeneous solution. Plugging into the di�erential equation gives A = 1=2. Sin
e the generalsolution is y(t) = 
1e3t + 
2e�3t + 12te3t this implies 
1 = 1=4 and 
2 = 3=4.
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5. (20 points) Consider the equation t2y00 � t(t + 2)y0 + (t + 2)y = t3 with t > 0. Assuming weknow that y1 = t is a solution to the homogeneous part of the equation, use the method ofredu
tion of order to �nd a se
ond solution to the homogeneous part. Then use variation ofparameters to �nd a parti
ular solution to the original non-homogeneous equation.For the homogeneous equation we need to take y = tv where v = v(t) is a fun
tion of t. Sin
ey0 = v0t + v and y00 = v00t + 2v0 putting this through the homogeneous di�erential equationyields v00 � v0 = 0. This implies that v = 
1 + 
2et and so yhom = 
1t + 
2tet. To use variationof parameters set y1 = t, y2 = tet and g(t) = t (remember you had to divide by t2 whi
h isthe term next to y00). The Wronskian in this 
ase is W [y1; y2℄ = t(et + tet)� tet(1) = t2et 6= 0sin
e t > 0. Now u1 = � R y2g=W = � R t2et=(t2et) dt = � R dt = �t and u2 = R u1g=W =R t2=(t2et) dt = �e�t therefore ypar = u1y1 + u2y2 = (�t)(t) + (�e�t)(tet) = �t2 � t.6. (20 points) A mass weighting 16 lb stret
hes a spring 1/2 ft. The mass is pulled down 1 ftfrom the equilibrium position and then release. At the same time an external for
e of 2 
os!tis applied to the mass. Assuming no damping formulate an initial value problem modeling thesystem. What is the value of ! for the system to enter a state of resonan
e? (Assume g=32)Sin
e mg = 16 then m = 1=2. Also mg = kL or 16 = k(1=2) and so k = 32. Sin
e there is nodamping 
 = 0 and the IVP is 12y00+32y = 2 
os(!t) with initial 
onditions y(0) = 1, y0(0) = 0.Resonan
e is a
hieved when ! is equal to the natural frequen
y of the system whi
h is equalto pk=m = p32 � 2 = 8.
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