Math 33B, Lec 2 Name (Print):

Spring 2016

Exam 1 Name (Sign):
4-18-16

Time Limit: 50 Minutes Discussion Section:

This exam contains 6 pages, including this cover page and 5 problems.
You may not use books, notes, or any calculator on this exam.

There will be no partial credit given for problems 1 and 2. For the other problems, partial credit
will only be awarded to answers for which an explanation and/or work is shown.
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1. (10 points) There are five statements below. Decide which are true and which are false. On
the left of each, write the full word “TRUE” or “FALSE.” There is no partial credit on this

problem.
Fhce (i) The function G(z,y) = In(z?) — In(y) + e is homogeneous.
x
Glxxg) = \n() -\nfry) 4 €3
yL (ii) The ODE ¢/ = % has a unique solution satisfying y(1) = 1.
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P - T LQ_- r] (\,l\ s ™ k
%3_ \'2.1\3 Pia \1\:\3
e (iv) The function y(t) = e is a solution to the ODE y’ = —ty.
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2. (10 points) There are five multiple choice questions below. Each question has one corre.ct
answer. On the left of each question, write the letter of the correct answer. There is no partial
credit on this problem.

% 2

—— (i) The function G(z,y) = zev? + y is homogenenous of degree:

(A)o (B)1 (C)2 (D)3 (E) not homogeneous
2R 2l
""(*",*331 tv e TN »k3 = kxe? 4 tD

c (ii) The ODE y = y'/3 does NOT have a unique solution satisfying the initial
condition:

@Wym=-2 @u0)=-1 ©C)y1)=0 @Ouy1)=1 (B)y0)=2
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sin(t +y) .
=

;X) separable M linear (Q{ exact @ homogeneous  (E) none of these options

(iii) The differential equation y’ =

‘j")\ = C.i\l\(+*~'3\

\34 - St =0 |
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(iv) Consider i’ = (y — 4)(y + 1). The equilibria 4 and -1 have the property that:

- (tr\At = ¢
3403 1\ A D

(A) both are locally stable  (B) 4 is locally stable, -1 is unstable
istable, -1 is locally stable (D) both are unstable (E) -1 is not an equilibrium
-y r) Pl -3
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wing does not satisly y/ = +y:

h%? (C) y(t) =1 for all ¢
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(EV(t) = —1 for all ¢
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3. (10 points) (a) Find the general solution to the separable differential equation 3y’ = 2zy+z2y.
\
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(b) Find the particular solution to the initial-value problem y' = 2zy + 22y + z2¢*° | y(0) = 0.
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4. (10 points) A 50-gal tank initially contains\20 gal of pure watgs) Salt-water solution containing
0.5 1b of salt for each gallon of water begins entering the tank at a rate of 4 gal/min. Simulta-
neously, a drain is opened at the bottom of the tank, allowing the salt-water solution to leave
the tank at a rate of 2 gal/min. What is the salt content (Ib) in the tank at the precise moment

that the tank i{full'of salt-water solution? =~
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5. (10 points) Find the general solution to the exact differential equation

(@2 + ¢ sin(z))dz + 2y(1 — cos(x))dy = 0.
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