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1. (3 pts each) Match the slope field with the corresponding equation

dy t

(1) -
y

di

@ _
(v) e cos(t)

Slope Field A

-1

ot
dt y

N Ay
Wﬂdfwm@

equation: v

N~ S )

FNN~——~"//

NN ~—— S
N\ ~~——S S
NN\N~—— S S

(NN~—— 7/

NN~—— S/
NN\~—— "
N\N~—— /[

vvvvv

VNN
VPt NN
VNN
VPt NN
VA NNy
VNN
VPt NN,
/S /S S~ N\ ]

N N\N~——"S

ENN~N——"/

NN~—— )

LNN~——— S/

NN~——" )
N N\~—— )/
NN~—— S S S

NN~—— S S

NN~—— S

VNN
VP Pt S NON
/S S s~
Vet NN
VS NN
Vs S NON
VP NN
/S~ N\ A

Ve NNy

-2 -1 0 1 2

Slope Field B

equaﬁon:_ll:___

S e e
P e N S N

\
\
\
\
\
!
!
/
/
/
/

S NN N

N\
A
NN
[
I
/7
s
7/

l
/
/
/ 4
/
/

\.\\_\

=/
/

VO P P e e SN NN NN

P PP NENE NGO NN
S S S e SONON N\

/
/
/
/
f

VP e st N NA NN
J S~
J S~
/SN

/
/
/
|

[[ /=N
A\
NN\

/
!/
[]
RN
VAN
AN\
N

NN S

\
NN\~
NN\ N S
NN\ N\~ S

AN N R P

S

NN NN N~ s S S S
NN NN~ e S S

e o
I

t
™~
t

NN~ S S S S

=}

oy Ay Y Ldy y
n) —== wv) —=—=—
(i) et (i) dt

t

Y s
(vii) ;% =2y(y—1)  (viil) ;yt- = 2)(y~1)

Reason: "”\\1 ﬁgw 1< om -+
Cam aw\l,‘/\l LQ/Q (}/\ of (\J (,\

(&\,\) ‘«% ) < l /i}(“ o o \[@, <t 6‘. ‘;AA&Q

0

Lo ovs |V
Sum oy 2 X

;
eigwa:“az L)“ LV W

)i

Reason D{}?«@ﬁvﬁ‘g Do kﬂ}@ g ™~ "‘“j @ﬁwj E

gy

Coi efwh@ g@,@
Gy Ly (A

o A "
j/\r\ %‘i,\/ l/\%‘bv\j\\ :\’ e ((\S&UW\}A &(/1;\\\,%

Comni| \@\g W\ e ( L

! .
\}g g
’;é«)‘f‘Q = 0 y ij‘\ hasat oL (H/\

|

P

{)\ WL d\\/ ) lo \)V\,A@o g\\\fimﬂ LQ\/@Q«,&, TED



Name:

Discussion Section :

1.) (continued) Match the slope field with the equation
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2. (3 pts each) Sketch phase portraits

a.) Given eigenvalues A, =0 and A, =-2 with corresponding eigenvectors \7; :[ _11 j and
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b.) Given eigenvalues A, =-3 and A, =—1 with corresponding eigenvectors V, :[ _11 ] and
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¢) Given eigenvalues A =-2 and A, =3 with corresponding eigenvectors V, _—_( —11 ) and

20

d.) Given the linear system f%’ :[ ; —198 ))7 with repeated eigenvalue A=-3 and

—

corresponding eigenvector V =( :15 J . Draw the phase portrait for this system and show how

you determined which orientation to use. (';;% SRIAAVA
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3. Laplace Transforms

€€
a.) ( 2 pts) Wrtie the Laplace transforms of :  u (£)(t —5)* ;? ' ? 2
' 3
- |
b.) (2 pts) Write the Laplace transform of : ¢* cos(4t) =) ‘—Hrﬁ;“
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c.) (3 pts) Write the Laplace transform of: w,(t)e™ cos(7(t —3))
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4. (10 pts) Solve the initial value problem

2
4y 142

I ” +9y=0,(t)-56,(t) and y(0)=2, y'(0)=4
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5. (4 pts each) Short answer

a) Find all the equilibrium solutions of the system of differential equations
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b) %’@@&M@@Given the differential equation: % = —3y(y +2)(y—2) . Let y,(#) be a solution

that satisfies the initial condition y,(0)=3. Evaluate the following limits:

limy, ()= 7 lim y,(8) = 00
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c) Given the one parameter family of differential equations 4 = f(y)+a where f () is

given by the graph below, identify the bifurcation valu%\nd draw a bifurcation diagram.
That is draw the phase lines at the bifurcation values as well as the phase lines for the
values of ¢ thatare smaller and greater than the bifurcation values. The critical points

on the graph of f(y) occur at (1,-15), (3,5), and (5,-15)
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6. (10 pts) Solve the initial value problem:

?(0):( ; )

a.) Write the general solution

o

Y with initial condition
dt -1 2

b.) Write the solution of the initial value problem
c.) Make a sketch of the solution in the phase plane

d.) Make a sketch of x(#) and y(z) for positive and negative values of ¢
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7. (6 pts) Use Euler’s Method with a step size of 0.2 to approximate the solution of the initial
value problem % =2y—t, y(0)=1 over the time interval 0<r<.6.

Create a table that shows how you computed the approximate y for values of t=2, 4, and 6 .
Please use 4 decimal places of accuracy in our calculations.
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8. (8 pts) Find the general solution of: % =3y(y+2)
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9. (12 pts) Consider a large vat containing sugar water that is to be made into soft drinks.
Let y(¢) represent the amount of sugar in the vat at time t.
- Initially the vat contains only pure water.

-The The vat contains 100 gals of liquid. Moreover, the amount flowing in is the same as the
amount flowing out, so there are always 100 gallons in the vat.

- The vat is kept well mixed, so that the sugar concentration is uniform throughout the vat.

-Sugar water containing 3 tablespoons per gallon enters the vat through pipe A at arate of # %
gallons per minute.

-Sugar water containing 4 tablespoons per gallon enters the vat through pipe B at rate of 2 gallon
per minute.

-Sugar water leaves the vat through pipe C at a rate of 5 gallons per minute.

a.)<(3 i)tsb: Write the initial value problem for y(¢) that describes the amount of sugar in the vat
as a function of time.
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problem. _L 4
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c) (2 pts): How much sugar will be in the tank after 10 minutes?
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—

dy 2
10. (8 pts) Given the one parameter family : m :( 611 a +a jY that depends on the
a

parameter : a.

a.) (2 pts) Compute the trace and the determinant for the coefficient matrix and draw the
corresponding curve in the trace determinant plane.

b.) (4 pts) List the different type of behaviors that are exhibited by the system as the parameter a
is varied from — oo to + 0.

c.)(2 pts) Identify the values of the parameter that correspond to bifurcation values.
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