Math 33B-3 Yeliussizov. Midterm 1

Exam time: 12:00-12:50 am, October 21, 2016

First name: V O\)@/\-"

Last name: ZOL\O (7
C

Student ID: YO%-—S ?&’Cié’z

Discussion section (NEITHALATH 3A Tue, 3B Thu; LEE 3C Tue, 3D Thu): ‘X A

There are 4 problems.
No books, notes, calculators, phones, conversations, etc.
Turn off your cell phones.

Problem 1 (20 pt)

Problem 2 (20 pt)

Problem 3 (20 pt)

Problem

(20 pt)

Total (80 pt)
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Problem 1. (20 points) Consider the differential equation y' =y — zy?
(a) Sketch its direction field
(b) Given y(zo) = 0 for some o, is it then true that y(z) =0 for all real z? (Justify your answer)

(b) Find an appropriate substitution or change of variables so that the equation transforms into a linear
or a separable equation

(c) Find explicitly all solutions of the given equation

25
= Oes
)

Y Y=
y -

v

[ -x
Y= T il
h* S“)\,} = - B¢
H;,(_aw‘:’\"x
) = 'Z‘L{’V

Loy
\,\:"—5 2 \5\ = -3 "%(

et

2l =
=7

b\ \/85/ b/c W RE- ‘(fo(/‘ Hor- QAJ\
Jp e =00, e 420, s
Ui \\ V\Q_/VJZ_S CM(WU&Q af«k Cl) ‘,\L By MU‘Q—w :
‘STO e © o 01” X Qjﬁl

o) Wrle N

2
O%-; xd v + vdX Ix = \5"Y\5
“ : A L
xdux vk e < () s Kl o v

Ax 4 <ol

- L V_Xx2y?*
B X~V
X% = X(V") e

d\ 2
AR YE =y

S -
o7




Problem 2. (20 points) A 100-gal tank initially contains 50 gal of pure water. Salt-water solution con-
taining 0.5 Ib salt for each gallon of water begins entering the tank at a rate of 5 gal/min. Simultaneously,
a drain is opened at the bottom of the tank, allowing the salt-water to leave the tank at a rate of 3 gal/min. -
What is the salt content (Ib) in the tank at the (first) moment when the tank is full?
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Problem 3. (20 points) Consider the differential equation (zy — 1)dz + (22 — zy)dy = 0 @

(a) Show that it is not exact

(b) Find its integrating factor pu = u(z) if it depends on z only W" ( e\~ \\
(¢) Find its general solution using the integrating factor p - \ \
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Problem 4. (20 points) Consider the autonomous equation 3y’ = (y — 1)?(y + 1)

(a) Find its equilibrium points

(b) Draw a phase diagram and describe asymptotically stable and unstable points

(¢) Sketch the equilibrium solutions in the zy-plane. These solutions divide the plane into regions. Sketch
at least one solution trajectory in each of these regions.

(d) Find z151010 y(z) for the solution y satisfying the initial condition y(0) = 0.5.
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