
3 

l. ( 10 points) Solve the following equation and write your answer 
in explicit form 

{
t4y' + 3t3y =tcos(t) 

y~)=O 

_ (cse_t) 
STANDAn.:b FonJ-1 

3 '1'+(1l)y= t 14 

~ \ /NTEG(2.AT1N G FAcrot2 
) 1 

J _}_ cU 3 ln(t) _ ( /p(J )) = t e t e - \_e 

s ( ; .3 ) _ / Ccd U t y + T't - y 
(c'1)1 = ccrl l) 

t: 1 '1 =- J c cs (,t)J.J :::: 

S 1tJ Lt)+ C '1 = 

Y(f) == 0 

J \N (cJ- 1-

t 1 

J 1N(t)-+ ( 

_j_ 

// 

D Work on Scratch Paper 

t3 
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MATH 308 - FINAL EXAM 

2. (10 points) Solve the following and write your answer in explicit 
form . ( 

{ 

dy =-2x-y 
dx x + 1 

y(O) =1 

u+1) h-== (- 2x-1)d.x 

( 2x +'/) d.x + (x+1) d 'r-== o 

C H[CK fX..Alf : 
P'1= (2x-1-,)1 ;:a .1_ 

fax Cx+-1)>1-::: j_ 

f c,v1) = J 2X +'/ Jx = X' + X.'r +JuNt< 

f (x,1) =' J X t-j_ d 'r = xy+ '1 +J1
J/'

1
1( 

Fcx1 '1) ~ x< +- x, t'r 

J c l \J flo,-J 

X{+x't t, := i 
X'1 t'I = 1-- x' , 'f Cx--1.1.) = 1--x' 

ly= .1-X 

) ( = ..1_- >( i ( -i.->( )~ ) 

X -+ I ---k"'rf' 
D Work on Scratch Paper 



AUX: 

\) '( tJ= 

MATH 308 - FINAL EXAM 

3. {10 points) Use variation of parameters to solve 
1''+q'f'-t-qY= e..-lt 

{.,.,.~ 7= 
y(O) =1 
y'(O) = ... ~'f 

Hot1 0G["'f 0 VJ Jc,LVT10,J 

j/ <-r~r+Y==-0 =) { r+-<)<==o =-) r=-:)_ Y2fYt.ftffb 

-L~ e 
- l e -ll:, 

~ ork on Scratch Paper 
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4. ( 10 points) Use Laplace transforms to solve 

y(0) =0 where f (t) = { 0 if O ::; t < l 
{

y" + 4y =3f(t) 

y'(0) =0 sin(t - 1) if t l 

LP~V>CE Tr1,,N,Fonri 

£\ y"\ -+ q £ f 't\ 1 oGi f(l)) 

£t'f 11 ) =S~o(~'1\ -Jylo)- 111°) := r~,,r\'-r~ 
~ -_J'' 

3 oe'.\ f'\ = 3 :C/ JI/J{t-1)' ~-1.ll)\ 3e-, oC!11NlLl\ -

3 -r e . 
s <+ f 

J - s e 
( s <+ l) ( s < + <-i) 

-s Je 
J'-+/ 

B PA nT1•L F1-,,cf{0Nr 

3 -
As +ts i- Cs +~ 

C st +I) l s ( + q) ' + i --/ l+u .J<- I ( 7 

( As + ~) ( s < -+ (0 + ( Cs + t) ( s ? -+ i) 
Cs< +-1)(_ .r <+ c1) 

I Y = I ( JIIJ/ H) - f- svJ( lU -1))) U4- ll-) 
As 1 + ½-As -,-/Ss 1 +-l/lS +cs 1 -+Cr -/-l) { ~-tb 

( s ' + 1) ( .s 1 + L1) ~ork on Scratch Paper 

- ( At c) s ' -t(t,.ib)/+_(4/1-+c)s +(4~ ~ ) _ J 

°0'+0 (s '+<j ( , ,./ ,)(,'+'•) 



;4 +C:::: o coe-A 
A=O 

irtJ== 0 b:=::-~ B~I 

L).A+c~ o 
4-A-A = o A=O c=-A::::o 

l)ts~b-=J <9 l)-~ == 1 
b=-ts"'-i 

3 --
(_ s <+ 1)( S l+-t) ~-l-- ( J i-+y 

e 
_ c{ \ J 1fJ(t) - -}-- 111JUt)) e - s 

"CC . J'.\ [11>-1(H)--f- 11rv (iu -1))} lhlt)\ 

/ c=c ( s1Np-,)- f s1N ( iC H)D U1. n) 



f'-'i =t-l-l { 

N== Mi-l 

N-1 = Mi) 

MATH 308 - FINAL EXAM 
7 

5. (10 points) Find a series solution of 

c,ef 

t_ 
N=l 

{

y" + (2x) y' + 2y =0 
y(O) = f I 
y'(O) = 0 

Note: Write your final answer in explicit form, without series 
()(J rJ 'f = Cl..o + 0...1 X + )( < + · . . - [!_ o...N X . 

N.::::o a1,i 

I= °'-- 1 -+ Q.<_ ( 2 x) + °'- 1 ( 1 x ~-) -+ .. . -= L}__ cz,>J N X f" - 1 

'11) = 
N::::. f ()4 

°'-l ( <) + Cl., 1 ( 1) L ~x) + °'-Y ( 4)( 1x~) t ... ::= [!____°' Jr tJJ ( N-1) x~ 
1 II + 2_x 'f I t 2._ I = 0 

N:::.< 

C\.N (N)(N-1) >(~ + l->< 

fl._ 2-.o.-f! N X A) + ( (A_O + £! 2C\JJ )<,,J::, 'J 

N~I N ::::. I 

c <- ,,_, + z,,_,) + £_ [<tJ-t;Jc~+,)"'N.-, + <"" N +~,,__,!) x 1 
0 

N=:1 

= - 2j)H1} 
(N-+l~) 

co/4ork on Scratch Paper 



EJ · 1 (aJ= I -, o..o= I 
'j I ( i ):: O -~ a-. I = o 

()I...L\-= IA-<. --:::. (-t) (;1) / 
2. 4-l 

C\., ( = - z.. °'~ ~t +) (-f) (-1) -H +i \ 

-< (-~j(-+) (-{) l-0 
y 

CX-- 6 ==-

(-1) 
e...,( .= 

:::: 

6 +z ½l. 
N 

C\,l 1-l-= (-1) 

Ol-1.::: 0 
G\_ 1 -=- 2 =- 0 OLS- O 

0-. ) ,J,-1 = 0 - ----> (A\ ) 
) ... I 

I t < 
IJ(J 

00 

'1 -:; [2 N 0-.iJ X rl [!_ z,-1 
(AN X (A_.(_N X 

N-::: o N EI/C"1 
N""O 

0 
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6. ( 10 points) Solve x' = Ax with x( 0) = [7] g where 

A= [-2 4] 
-6 8 

6 
NO need to draw the h . P ase portrait 

/A-~ 1 I = -2--1 '-1 =(-2-~)/ir-~) -4(-,) 

) J. -:::: 2.. on ..\ = 

NUL(A- 2I) = L-~;2 --~L 
-) C =i \ J _, [ -0

1 

1 : 1 ) x-y= o -J X 'r ~, [ :J 
:::;; [-2 - lj \ O J = [ - ( I OJ l -

2

) -c f-'I <Y _, '-\ 0 (• -i) 

, 1x-2) = o ~) X=l 1 'r"' J ~J [~) 



MATH 308 - FINAL EXAM 9 

7. ( 10 points) Use undetermined coefficients to find a particular 
solution to x' =Ax+ f where 

f = [-7t - ll 
-8t- 3 

Note: Simplify your final answer and write it as a single vector. 

/A-~I} = 11_-,,\ 2. I==:: (i-~f-2z= o 
2.. j_-J 

11 + ) \ - -- I 01< 
=) ( 1..-)) ::::: ± < =) J = -L- <. ) -~--~ 

~ I ON1>EIT1?.. HvJ [1:i C c[F;:-1e1EN r J 

1 [ :- [At -tCJ 3.L (\) = [ : I t i] - n +t 
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