
Math 2415, Exam #L,

Instructions: Show all
something, mere com

Justify answers as pletely as poss lf you are asked to prove
tation is not enough. must  expla in ning. Be sure to state your

conclusion clearly. plete work or justifica wil l  not receive I credit.  Use exact answers unless
specifically asked to rou

1,. Solve the exact

5 
"n 

Srny

j 
"- 

coay

n ( e r s i n y * y 2 *  (e*  cosy * - l)dy = 0. (10 points)

)t dY- = Ein..1 + x)' fct)
' - \ t f i ( v )

+ K-O

)  r , o

f (",1) =

Define the cond ns needed to determ i f  an equi l ibr ium in an autonomous population
equation is a ca capacity or a th . (7 points)

' l '"



phase
write the

he solution

3. Assuming the
portrait of the
differential eq

ui l ibr ium solut ions are i
f ferential equation that
t ion that produced it ,  (1

tegers, use the gr
rroduced the slop
points)

below to skr
ld shown he

rtch the
re, and

r t t t t t t t
l l l l l l l r
t t t t t t t t
l t t / t t / l
/ / / / / / / /
/ , / , / . / , / . / , / , /

\ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \

--::.--a = \ \

I
I
I
I

:

I I I I I
t t t t t
t t t t t
t t t t l
/ / / / /
/ / , / / , /

t t t t t
I I I I I
l t t t l
t t t t t
t / / / /

: :  : : :
\ \ \ \ \
\ \ \ \ \
r \ \ \ \
r \ \ \ \
r \ \ \ \ '
r \ \ \ \

Y - 3

- )

\ \ \ \ \
\ \ \ \ \
\ \ \ \ \
\ \ \ \ \
\ \ \ \ \
\ \ \ \ \

t ' / / . / / . r ' . / , /

/ / / / / / / /
/ ' /  /  /  /  /  /  /
t t t t t t t t
I I L l  r t t I

t
I

./ ./ ./ ./ ,/
/ / / / /
/ / / / /
t t  t t t
l l l t t

, / " / / , /
/ / / /
/ / / /
t t t l
I I I I .

For the nonl in

is not defined,

l*y t

3b*<

4.

c
(

ea l

a r

)

k

f 
3 Y (Y-3)

differential equation y,

J then sketch it  in the pl

- ()  = )  y t

4 L-_O

,r^-rl *l

=ffi 'ott.
ne. (7 points)

ine the region where t

4

4rD



5 . A tank has pu water flowing into it at L/min. The
mixed, and the
of water.  Find

ntents flow out at 20 min. Ini t ia l ly,  the

sal t  wi l l there in the tank after 30 mi tes? (14 points)

f r :

n equat ion to  model theamount of salt in tank at any t ime t. How much

SO
g
L

L.

- R*.-"* Ab)= lo \

= l o

lo7-Ysot
. --})

l)L e fr 4 z8 lr-r

/)

l^

/ L+)

A[a)

' l t l,t/ = ly

6. Solve the d

v'x rv Krv tvtpt

equation ,t= fl
" , 2.  (12 points)

F,

{^/'

+ +,;'6-- lt', Y-t

:  -$+,tc +

of the tank are kept thoroughly
contains 10 kg of salt in 1000 L

yrvot""- ( lr,tx



7.

(o

r
f

\

t(, l l* +\l

il, lsr11

equation y, =

,fi

r C

dx

(zu j-t =c

i tnl t*+g[= MAr+(t

Use the method factors to

2[nt

Y(n) = 0, (12 poi

t = e
d+

&  a {

t
L\I

,J

Y=

Q =
- t -

TT

+

) ,y(o) = r. (tz

the differentiat

,\- t:

Y=

,' * (i)t ="$,



9. Convert the
You do not to solve. (8 points)

equation yt + sty = y-2 into a first l inear differential eq uation.

Yi ' t
3Y') '

E - r .  lSna

t37s?tfiS(,t

)
;)

St

= l
5

1
- e .

10. Use Euler's

differential

Z l+  I z = 3

to find the first of L0 steps from ) = 3 to y(1), under the
t ion y' - +*Y-. (12 ooi-  

! t -y - f  = ' l
fh=  #=

Y (o+, l) -- y

rlt = 1k!)'* zJ
fr -2A

( , 2 )  =  - 1 .

t ) '  - l ( a . t ) t

// ?s

+2n = z t T g g.Y

Yln, = 4Ca* +
r l U  ? L ' lott

Y c,3)= -1 . (, t + a,7t6 = 2,1r, oz



nonlinear. (3
a .  t r * + t

a t .

c. u2ay* * 1,1, =

ng differential eq
ts each)

+ 2y - tanhy

b.  Ur -  3x2-Y
"  Y2 -7

exY 4rr*A I

12. Prove

d
fr l

I

rt ial,  b) order, c). l inear or

l l n .
@t dlltr, j'cWtJ,mla-O

4uh.&nia,

of tanh x is x. (10 points)

,a/nr. Y E Nffr'-g""h'>Y --
bzLrLV



13. Plot three di trajectories in the d field shown from three dist inct init ial
condit ions. ( points)
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