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FULL NAME STUDENT 1D DURATION
120 MINUTES

6 QUESTIONS ON 4 PAGES SHOW ALL YOUR WORK TOTAL 100 POINTS

(15 pts) 1. Consider the non-homogeneous system of first order ODE’s
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Given that the solutions of the associated homogeneous system are Tl = c1 sin?) + ¢ CO,S( )
v, cos(t) —sin(t)

for ¢1,c2 € R, find the general solution of the non-homogeneous system.
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(20 pts) 2. Solve the initial value problem 3" + 3 — 20y = 2e%t, y(0) = 0, ¥'(0) = 1 by using the
method of undetermined coeflicients.
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(10 pts) 3. Find a linear, constant coefficient, homogeneous ODE of the lowest possible order such that
both of y1(t) = €3 + cos(2t) and yalt) = €% — cos(2t) are iis solutions.

%sufe/leesﬁﬂ(ﬁm/ Y, “"'éfz.,. 3% L -2)‘;&3.:.:(:@5(2—{»)
ore olbo  seliions ?f-v%s @DE‘,Q/
Hence., bs  clo ockeistid equation  must
C@A‘F@t?«\ o %&(“oﬁs Qmj)) cud. %Z"f""[‘) ‘
The wirimal oroles 96/ sucle oL ODE (s

3, witle b @S—B)Qr‘ﬂ*q:) O

(r—3 )(r* 4—<+3..., r~3 3r* g A2

= [ o 12y O |




(5+10+5=20 pts) 4. Suppose that an object of mass m = 2kg is attached to a linear spring with
spring constant k = 20kg/s® in a medium with damping coefficient v = 4kg/s. An external force of
F(t) = 10 cos{wt) kg-m/s is applied on the object where w is constant.

(a) Write a differential equation for the position z(t) of the object at time ¢. Is this system overdamped,
critically damped or underdamped?
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(b) Find the general solution of this differential equation and write it in the form z(t) = x,(t)+ x5 (t) with
zp(t) = Acos(wt) + Bsin{wt) and lims, 400 2 (t) = 0. (In your answer, A and B should be expressed in
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(15 pts) 5. Find the general solution of the differential equation 8(z—1)2y"+2(z—1)y’'+y = 0, z> 1.
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(4+10+6=20 pts) 6. Consider the initial value problem

A+ 22y +y =0, y(0) =1,7/(0) = -1

(a) Find all ordinary points and all singular points of the differential equation in the complex plane.
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(b) Find the recursion rélation for a powe1 series soltition of the ODE centered at xo = 0 an& calculate

the first 5 non-zero terms of the solution of the IVP
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(c) Determine a lower bound for the radius of convergence of the power series solutions of this 5

centered at 2o = 0.
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