
Mathematics 204 

Spring 2010 

Exam I 

[ I ]  Your Printed Name: pf. &od 

[ I ]  Your Instructor's Name: 

Your Section (or Class Meeting Days and Time): 

1. Do not open this exam until yon are instructed to begi~i.  

2. All cell phones and other electronic noisemaking devices must be tnrned off or  completely sile~lced (i.e. not on 
vibrate) for the duration of the exam. 

3. Exam I consists of this cover page and 6 pages of problems containing 7 numbered problems. 

4. Once the exam begins, you will have 60 n~inutes to complete your solutions. 

5. Sliolv all rclevnnt ~ ~ o r l i .  No cl-eclit \\fill be awarded for unsupported answers and partial credit depends upon the 
\\rork you show. 111 particular, all integrals and detei~ninant computations nii~st be done by hand. 

6. You may use the back of any page for extra scratch pal~er, but if you \vould like it to be graded, clearly indicate in 
the space of the original problen~ where the work is to be found. 

7. The symbol [lG] at the beginning of a probleni indicates the point value of that problen~ is 16. The maximum 
possible score 011 this exam is 100. 
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1 .[I 31 Determine the order of each differential equation and state whether it is linear or nonlinear. For each 
nonlinear equation, circle a tern1 that makes the equation nonlinear. 

(a) ( 1 - ~ ) ~ " - 4 ~ ~ ' + 5 j ~ = c o s ( x )  LJ(& I \ l . re~r  

(b) 111 (.Y) - 11 = o 3 4  o v d ~ ,  na*li~e&v 

(c) sin ( t )  )I" - cos ( 1 )  I)' = J) ~ ~ a r ~ e < ,  \ ; m y  

(e) JJ"' +/jlr + OS(J) J) = 0 a 
2.[12] Find the equilibrium solotions and sketcll the phase portrait of tllc differential equation )I '  = j,' (4  - J I ' ) .  

Classify each equilibrium solution as asy~uptotically stable, unslable, or semi-stable. 



, 1 t .?)I 3.[16] Solve the differential equation y = - for x > 0 .  
S - 



2s+ 1 
4.[17] Find an explicit solutio~l of the initial value problem J" = - . .!!(-')=-I. 

2.Y 



5.[IG] (a) Wl~en  interest is compounded continuously, the amount A ( I )  of money in a savings account at time f 

increases at a rate proportional to the arnount currently in the account. \Vsite a differential equation that rnodels the 
amount of 1no11ey in such a savings account. 

(b) The constant of proportionality in the model in part (a) is called the annual interest rate. If $5000 is initially 
deposited ill a savings account in nlhicl~ interest is compounded continuously at an an~iual interest rate of 5%, find 
the time needed for the initial deposit to double. 



6.[S] Do not attempt to solve the follo\ving differential equations on the given intervals. Instead, consider the facts 
kno\vn about each and state whether or not j l ,  and j:, are guaranteed to form a fi~ndamental set of solutions in each 

case. Give reasons for your answers. 

(a) g, (I) and ?;? (.Y) are l~nearly independent solutioils of y'" + 7y" - I I?, '  + .y' = 0 on (0.m) . 

No,h .~a<e  a& uar&eeS,C fm a ES.5. $ o v + s ~ E  @,&) becurse "o 
ltL. iis NLY a d  50 - h . e  - [~~ ideyende& S O U ~ ~ S  of 6 YE ~ V I  

( 0 , ~ )  b(e v &yed fay 'a ES.5, ? 

(b) yI (s) and y2 (s) are solutions of (x - 1)  y" + xyr + 5y = 0 on (1. m) . 
b e c w  - t w o  - cQckd S& ~ f x a i ~  40 S L  5 ~ 4 -  t - J o ~ d y L  m g  ffn*\ a. liwuLj-+e? 

MAW 9E a ( l , a 3 ) .  

(c) ) I ,  (x) and (s) arc linearly independent solutio~ls of x'j;" -,q>' + j) = 0 on ( 0 , ~ )  . 

an8 afe a r d  b forw *. F.s.s. t o  &tr.sccpld,-orif  (0,~). 9 1  Y I  8 

G3 l i ned  L A e  m$nt M p , ~ ) ,  +8 d e  wU~M~ h 4L PE an ( 0 , ~ )  ,m l  Y P  
kfe 4fb JWD ~ouiw, dck;3& k ~ ,  

(d) y, (x) and y2 (A-) are linearly independent functions 011 (0, m) ; .Y~~!'' + (6 - 1) Y' + XJI = 0 on (0, a) 

No, 9,Ap G W ~  nek ~ m t d  k f- a F.s.s. o f  tb on ( c , ~ )  2 
~t OCINJL3 be I ~ U ; C ; ~ S  - -b -b 9E m ( 0 , ~ ) .  



u . Use reduction of order to 7.[16] One solution of the differential equation s',:" + 5.y1'+ 4.1) = 0 is J., (.I-) = -' 
find a second linearly independent solution y, (,I-) of this differential equation for r > 0 . Verify that ), (r) and 

(I) are linearly independent on (0. m) . 


