Math 33B Name (Print): Hye Won (Helen) Lee
Winter 2016 ue36561
Midterm
02/08/16

Time Limit: 50 Minutes _ TA name Jao section number 7

This exam contains 6 pages (inclugiing this cover page) and 5 problems. Check to see if any pages
are missing. Enter all requested information on the top of this page, and put your initials on the
top of every page, in case the pages become separated. '

You may not use your books, notes, or any calculator on this exam.
You are required to show your work on each problem. Organize your work, in a reasonably neat

and coherent way, in the space provided. Work scattered all over the page without a clear ordering
will receive very little credit. Formula that you might or might not need:

e The differential form Pdz+ (QQdy has an integrating )
factor depending on one of the variables under the Froblem. [ Feints | Geare
following conditions. 1 % e
It h = %(g—i - %Q) is a function of z only, then ’/"
Lw= el M2)dz jg an integrating factor. 9 20 \ X
Hg= % %5 — %g) is a function of y only, then L,
p= e~ 9@ ig an integrating factor. 2 20 tﬂ
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e ¢/ = cosf +isind - = / /
e cos(20) =2cos?6 — 1 5 20 ,7/
Do not write in the table to the right. Total: 100 (‘77
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1. (20 points) Solve the equation % = E—_—% with y(0) = 1. Justify your answer.
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Math 33B
¥ Yy = XV
2. (20 points) Solve the equation % = ﬁ”‘:—m Justify your answer.
Xd‘j Z {\.’erh\’/)() X -
d 1% = (-hq tfxe
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dtj =vydx t xdv
- V. XV
x(vdx+trxdv)- (xvixe “)dx =0 s
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3. (a) (10 points) Solve the equation y" + 6y’ + 9y = 0. Here y = y(t) is a function of ¢. Justify
your answer. .
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(b) (10 points) Solve the equation y” + 6y’ + 9y = e 3t 2. Justify your answer.
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4. Let f(t) = te® and g(t) = t2 be two functions of ¢.
(a) (4 points) Compute the Wronskian of f and g.

VF) = de® 1) = 42
/ f'(”=€”f243“ g'(4)= 2+

;

[ f g(F)
i’ ){%n 9'(1)

(te?*)2h) - (e +2hett)(47)
?{'1621"*2?21_2_}2()?*’
+2€Z*_2+ge'g4 \/

W= 4™ (1-21)

(b) (8 points) Show that f are g are linearly independent functions of ¢.
Fond g are linearly indeptndent fonchions of +
becaue the Wronskian is not equal to 0. If
the Wronskign were equal to 0, then { and q

Wwould be (tneavly depeudent.

4

(c) (8 points) Show that there do not exist differentiable functions p(¢) and q(t) such that

y(t) = c1f(t) + cag(t) is the general solution to ¥ + p(t)y’ + ¢(t)y = 0, where ¢; and ¢y
are arbitrary constants.
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5. % =3ys(y—1)(y> — 9) cosy Ay = 4 y

(a) (10 points) Find all the constant solutions that are (asymptotically) stable. Justify your
answer.
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(b) (10 points) Are the solutions to the above equation together with the initial condition
4(0) Lc_l unique? Justify your answer.
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