
Course 338 - Midterm 1

Roman Taranets

April 22th,ZOLG

Name:

lD nurnb

Section:

Signatu

You have 50 minutes to complete this exam. Calculators and textbooks are not

allowed. Show all work. Unsupported or illegible answers will receive no

credit. There are a total of 100 points on this exam.
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L.120 pointsl Find the exact solution of the following initial value problem and

indicate the interval of existence

y' = (x-l)tan(y), y(0)= t.

* = (x-r) +a*())

ltt

+o^rr) 
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y = sd'(e^-**')
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.y Z.120 pointsl Use the method of the integrating factor to find the solution of

the following initial value problem

(1+x)y' -y:(1+x)4, /(0)=1.

(r+x)[,=I* (tn*)u

I9'=fr-I+(rtx)j
t---a-,

a{

* -Ja dru:= g

u= e 
'J* a,.

u= e-rnllt*l

f,,\=*

u (!,- *e) -- * ( r+x)3

l,ffi1,-fu:: (t*x)'

(*y)'= 6i*vlz

,-';r= /{r*t-r' d't'

ri
T.* 1= ){^'+2xnl\ dx

\,
l_* l = tx=+T=*x *g

-l-r-l+x 1= Sts+r(z+l'+ 
\

\J = ( rt x) (tr=t x' + x" r)

**,'l=oto'r.,*c

c= I€--
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g.120 pointsl Use the variation of parameters technique to find the solution

of the following initial value problem

x2

y'-xy=eT, /(0) =4.
q

I'=lj* e

a+
. r_* 

Un = uJa 
dr

' fx dr
\rn= e.

!_z

\h= e=^

J

fl* 'J = vrlr

(r.i')'=x(r.**) reS

,t- "*x'+ fuxa = rQ') - uq

u''X'=}Qr
v'=l

v-- J I cix

v = x+C

I

,t = u,lt

5 = (t'")

r1 = (r* a)

\o
+ = Ce\

c=4
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-* 4. 120 pointsl Use the integrating factor depending on x only, to find the
general solution of the following differential equation

-t!l,l_.-/;
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-+) dx = /,r-r, dj
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Jlre DE

F(*,I) :

F(r,1) =

*,0,

(,c- 1) d1 =

: !-e
)x

:t

=O

0

now e*+c,t !

-y * J*-4 (-:)(-z r,.lrl _")

*c(r)

1

l=

(xy -Z)d* + (x' - xy)dy = Q.
\--------rrJ

a

ao

}f = z^-l

dz+
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5.120 points) Find the general solution of the homogeneous equation

g::nax;rlat=$
pA

P(tx,t3)- (t'*)'- (tr)(t,1\ * tt3,) = t'(xz- x''1 * tl.) : t? r (*,'1)

& (tx,t$ = - (tx-\= = L, {- x., } = t' G (x,'1}

This is a hcr,ro$eneou.rS eluatio',n o{ degree Z.

/Lel t = xr.

L*,-x(xu\+(xrYIa* r,(dv v+xdu) =e

ktl-v+vr)dx-\(a, v+xdv) = o

l.-,: l::. 1:,.,: 
.=.il=o

(rt-:v+r)d.r = x dv
tl
! dx = v.-,".l o\v

i* d., = /* o,n/

lr I \

J x d(= J r"_n, a"

fn[*l = -* n. J
rlln[x\ =- ,. .rc

r-r

c*rnl xl = *
t

+*@y

C-!nlx\ = * -"l

I .r-Y
c-ln\x\ *' " T

v_ x
l* ci"hl+{


