YOUR NAME HERE:
MA 341-004, Introduction to Differential Equations

Instructor: James Cook
Test I: n-th order linear ODEs
Date: Wednesday, May 30, 2007

Directions: Show your work, if you doubt that you've shown enough detail then ask. If you need
more space to work a problem just ask me for some paper.

1. (10 pts) Suppose a cup of coffee cools according to Newton's Law of Cooling. Further suppose
that at ¢ = 0 the coffee is at T = 160 then atter one minute the coffee cools to T' = 140. If the
room the coffee is cooling in has an ambient temperature of 100 then find the temperature at
time t. If my daughter Hannah likes to steal my coffee once it cools to 90 degrees do I need
to worry about her sneaky plans to sip my coffee when I'm not looking ?
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2. (10pts) Given that p = exp([ P dz) show that
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3. (10 pts) Find the solution to
(2 + ycos(zy))dz + (z cos(zy) — 2y)dy = 0

that passes through the point (7/2,1). Notice this is an exact equation.
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4. (20 pts) Find the general solutions to the following differential equations,
(a) ¥+ ¥/ — 2y=0

23+2-3 = (A+2)2-1) =0 :# R, =-3 A =/
{‘4 = ce ¥+ ¢ ex7

(b.) v+ 4y + 8y =10 _
EiYa+ 8 =p — = 1L -/Qfé-i"a" =242

of = *3’, B = a = E&:QQ_QXCQS(QX)'# Cze_a}é';ﬂ(a ‘)j

() ¥+ ¥ =0 _
N+2 =2(2+1))=0 2=0 ¢ 2=22

X L‘é--: ¢, + C, toslx) + E;E?Z?}?

(d.) ¥ — 3y" — ¢+ 3y =0 it is useful to notice that the polynomial

33—3;&?—“3@% |

has A = 1 as one of its solutions. =3 Plg{ﬁr?nmxéj above cecs,
(Z-1)(A+82+C) = 27-32°-2+ 3
R +BR* (2 -2%-82-¢c = 2%2-32°-2+3
2P+ 2 [8-1)+r2[C-8)-C =2-32%2+73

C-8 =-/ % B=C+l=-3+)=}36
B-) =-3 = -a-|= -3 ann.}-:fan;‘@

So our avwxeg® s (A-1)(2%32-3) = O

(=1)(2-3)(2+1) = ©

{54 =ceX+ ge™r e/




5. (10 pts) Find the general solution of
Y+ - =

notice part (a.) of the previous problem is useful here.
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6. (15 pts) Find the general solution of
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7. (10 pts) Find the general solution of

y" + y = sec(z)
via the method of variation of parameters. Recall
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8. (6 pts) Find the general solution of
y' + y=sec(z)+ 3%+ +1

please use the previous two problems for the sake of time.
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9. (9 pts) Use the method of anihilators to find the correct form for the particular solution (don’t
find A, B, C, ... just set it up) of the following differential equation, D) = d/dz as usual,
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BONUS: (5 pts) Let f(z) = Re{exp(iz)} and let g(z) = I'm{exp(iz)} prove that f and g are linearly
independent.
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