
Read the directions carefully. 
Write neatly in pencil and -all your war& 

Please do not share calcuhtom during the test, 
Each question is worth 20 points 

M)- Decimals on any intermediate step. 
The last page contains your Laplace table& 

Ifpm hrc tmmbk darhg the test, id free to ask me for 
help. 



a. Classify tbe difbmtiai equation by o*, l a @ ,  t y p  of coefficients, and w h c k  or 
~ ~ a q l r m t i o n i s ~ u s .  - 
2.\d &&, Ii; variabk co&cie& I nonhomogeneous 

b. Whatm to mlve tbis equation? 

VOP 
c. solve the equdon for the htmai x > 0. 

1 %  Sohe xZy 'I- ~~y '+2 \1  =O 
Assuwe y (d = K ~ = >  x q m ' L + ~ - ~ - ~ ) ~ + z J  =(m-l)(m-z)=o 

3. 

3 K 
W , = J O  k a / = - x e  =>u, ' -  , L3 =-xe fi  xeX 

u,= 1 -  x o r P r j = ~ e  t K =su,_ 
a ( ~ , \ y r \  - L3, % - = e  



2.A~witha3kiIogram@eetbangsv9ti~ateqWMm. Ahof30Newtons  
~ d o t B e ~ i s k a o w n t o s & t c h i t 2 ~ .  T t P e m ~ ~ u m ~ a ~  
force p@d b tbt velocity of a body moving dmqb it, and it is known that a docity of 4 
metersperseeondre?3ulQifl,a-fmof48Nm. Att=Q,theat$xtispUrreddown 
3 m e t e r s d ~ r c l d w i t h a n u p w a r d v e l ~ o f 2 ~ p e o d  & , m m L  
arwrtemalfanx-onthesprinegivwh f(t) = 12sh('1t). 

b. Rewriting thc above spring-mass problem as a c h i t  p b b  give tbe ind- 
& ~ a a d ~ v o ~ .  M r r k e ~ y o u ~ y ~ a b e l c a c h B e r m .  



a C m  the differential equation by order, W t y ,  type of d c i m t s ,  and st& or 
not tbe equalion is homogemas. 
3rd a&, k \ i w ,  cons+&+ C O ~ & ' ~ I ' ~ S ~  1 

r\anhomogeneous 
b. W h ~ t  method(s) can you use to solve this q W n ?  What are the potential drawbacks to eacb 
m-? 
MLX- ann;h;\ahx/pcod*c+ ruk. 
Vo'P- 3x3 W r o n s k i ~  
Lap\--MusC fudge ICs  I ~ e 9 6 ~  k'6nh 

C. Find a p.rti& solutim (you may fmd tbe identity a3 - b3 = (a - b)(a2 + ab + b2) 
useful). 

I\ i- I.So\ue y :y=o, 3 
=,rt => $ + ~ 3 - t i ]  = 0 

',C~-Z)G +IF++ =O ~=-z~JF$$=-I+Js)~ r = 2  



4. Find the inverse Laplace -form of the following: 



a Solve the IVP. 



Bonw (10 points): 
a Find the d l a t o r  of the smallest order for tbe function 

g(x) = 5x2 - 12xefx + 16cos(x) + eeX cos(2x). 

q-+s: -. r=0,0,0,3,3,2 i ,  - 1  2 2i 
Chhr Es: r 3  (r-~~'(r'+~l[(r+ I \ ~ + ~ J  = 0 
Ann 3 ~ - ~ J ~ C S ~ + \ ) [ C & I ) ~ + W  

b. Use the Hdi& function, %Yt - a), to rewrite the piemvise f h d o n  

in a more COW f m .  


