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1. For eaclr. of the I'ollowing differeritial equations for the tunction y(r), state the order of the
differ:ential equation and state whether it is linear or noniinear.

(o) (z points)
duo
fi*ay:a"

l.liwar, o da.{ \

f,1 t'1
d2t
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*ff+ *'Y = 
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2. (") (e points) What is the integraiing factor for the follovring ffieiential equation for y(r)?

,*t")# +y: f(*)
Hint:

| *Urdr = ln(sin( o\) + C where C is an arbitrary consta,rt.
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(b) (6 points) What is the general solution to the following differential equation?

ff+z*a*z*

r,Jn_ \^o\*a pQO = 2*
so jFdrr= *

4*vkqrcA''nr,1 !'** Ts 
.L-JJ,x,"

tF,)= 
€^? [ty,t*) 7 e

so ig$ =)*f
=\ 4 =!2,. f *'= e*'+ c

fu u\-- \+ Ce*'
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3. (6 points) Solve tire foiiowing differential equation for y(r) with boundary condition y(0) : 1.

Leav€ 1rour anstr€r as arr implicit equation involr,ing y and r.

du : "31dr y*2

/\\,,e- Aq,rotharr S gT€rrUIe,

Lt-^) H= ;" [t1

5 5q-7) \= J J"dL

5)t-23= i7 { c t21

Usnq qQ) --\ / LDa- t-^*-J d

L- L = i r L
se C= -b

o^d ht 2b= \ f' -* tA
dI-).
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4. Consider the fbllowing diflerential equation fbr 3r(r):

,l'a . du

a;*2d**Y:lQ')'
(a) (3 prcints) What is the homr.rgeneous solution g7r(r)?
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(b) (5 points) For each of tire foilorving functions f (r), write downthe form of the particular
soiution yr(z) tiiat r.iil solve the differential equation coru;idered in part (a). You do not
need to solve for the unknoq,'n coefficients.

i frr):)r *j1. ./ \!r/ 
- 

4{

ii. f(o) = Ssin(2r)

lPt.,, =

iii. /(o) -6eb

th6't
iv. J(r) = (3o *2)e*

thc*r
". f{r) 
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Cs," 2x- t \ 1,,S 7rc

.v Z>c=Le
= (C= t\)a{

* 1,.^,f+ t\.+I

lho'= V*-Dr) e-n
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(") (S points) What is the general solution to the following differential equation tor y(r)?

* *z* +y:2r*Zdr- at:

Hint: This is the sa,me equation considered in parts (a) and (b) with the function f(x)
given in (b) part (i).

/**- su\'r\+ rs

O

:

so ti= L

l*,* 3pe,
S*tR)r"* us,\^^ La").J t\
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