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1. ( 10 points) Solve the following equation and write your answer 
in explicit form · 

8 

{
y' + cos(t)y =te-sin(t) 

y(O) =4 
J Ccs(/-J {ill -:: ..a s,~(t) 

INTEGn.AT,t\JG f,,o(fcn. e \.,__, 

!!NU)( ) rt4()j_p~) e · y' t ccsU) 1 y . 7 
( e SIN( l) 'f ) I = t fll'·J lt) 

e ,=-

- r !".I l t) ( t < ) 
1 -:=- e -Y- +c 

- f 11\J(l) 
e 

e _ sr" t,) L 1 + 4J 
Work on Scratch Paper 



r -· , 
I 
I 
I 
I 

6 

4 MATH 308 - FINAL EXAM 

2. (10 points) Use separation of variables to solve the following. 

J 

Write your answer in explicit form. 

dy 
cLx_ 

{ 

' y2 + 1 
y x2 + 1 

y(O) =1 

T,4 J.J -1( '1) fAtJ -, (x) + C 

'1 = T,<10( TA N-, (x) + c) 
y ( a')-=- I -> 

-=-) TAN ( C) = I 

. ~ ') C -c:::. TA \F1( )) .:::: lT 
<--1 

y=-

Work on Scratch Paper 



3. (10 points) Use undetermined coefficients to solve 

Y + 9y =I cos(2t) • •sin(2t) 

{ 

,, 5 - lo 

y(O) =3 
y'(O) =I s 

· ® Honoc(Nfov1 J cLlJT/o>J 

Aux: r l + °I o =) r c:: ±  J; 

yo (l }= A Ccs (Jt) + e, Jif'1(?1) 

Uf.!bOEnh1Nfb CoEFF,c/fNfs 

S- ccs(2~) - lo J/N(.2./:) AA) r==-±i; No r?EJc N/IN({_ 

,rtl) -= A ( cs(zl) -t--6 .S!Nc2t) 
'fp'lt) ::::: -2As1N(2t-) t-.215 cc-s(21:.) 

Ir" ll) "" - '-IA ( cs/< l) -'-I t; _r 1/\1 / 2 l) 

'fr''+ 9 'Ir = 5: Ccr(<-1:)-lo n-J Pt) 
- YA ccs(J i:) - '-I b _J 1Nl2l) + 9 A C cf ( 2[) + 9 e, J 1/J (2t) ::= ', (c J (it) -/ OS'/J /)l) 

s-A ccr(i.t) + £l', J 1Nl2t) = l Ccs/21:) :=.Lo s ,tJ (<t) 
......,.,__ 

) 
A=' 

= > 
(3 := -l 

y = 2 C e,5 C 1 0 + J s ( l t) t C C J C 2 t) - 2 5 IN ( 2 t-) -

71- l t) = 1- C c r (2t) - 2 s'NW) 

'1 
1
, n ) = cc 1 c 21:) - 2 s- 'N 12 t) 

on Scratch Paper 



1== yo+'fr 
1/ ,c A Cc< (3l) -I l5 ..ri/( Jl) + cc1(2i) - 2.s,N [ 2t) 

a /NIT/fiL CotJl:)/T/o.rJJ 

y ( o) = 3 
;1 ccrlo) t- l\11NIO) t- ccrlo)- 25JN1o) = 1 

A+ 1= l 

A=<-

y'Lt) = - JAs,N(1l) + Je c"(H) -2sr,(2.t:) -'-/(CS(2t) 

'I ' ( O) - J A n J I O) + ] C oJ [ o) - 2 5 •iJ I O) - '-1 C CJ I 
0

) 

'11 ( o) == ] ls - L\ -== 5 

Jt3::= 1 



6 MATH 308 - FINAL EXAM 

4. (10 points) Use Laplace transforms to solve 

{

y" - 7y' + 12y =b(t - 3) * b(t - 5) 
y(0) =0 
y'(0) =0 

cZ, h"\- tZ\y'\ +t~X/'r\"" cZ(sU-~,. HJ-,)\ 

S 1 £! 7\ ~o) - 1 (-> cZ/7 \~~-1- I~ .t/'1\ ,;_ .c'/J-U-J)ki SI}-;)) 

0 O 

( s '-1, +, 9 oZ'. \ '7 I - e - J' e -s, 

- rs e 

r f\nT/JJL Fn /JCf /ollis 

A t-_t_ -s-J s-~ 

= f\ ( s -0 + k ( H) = ( A W) n (- 9/l- i 

( s-J )(y-· ~) ( _s-1) ( s-ci) 

I Y = I G e' CH ) + e "< h J U, Lt) 

( 

/ { ) -}-s 7 ) = - +=---- e Work on Scratch Paper 
:_S-3 -1-½ 

Jt '<tl _ ,,_ -/' (/_ J(t -,)1e 4u-~l) u,u) l 
- oZ'. \ - e t-e: I e - IX...,, /\ e I 



M::, N~ 

N= M-+L 

N- t == M +l 

2 0. J. 

MATH 308 - FINAL EXAM 

5. ( 10 points) Find a series solution of 

{

y" - (2x ) y' - 2y =0 
y(0) =1 
y'(0) =0 

Note: Write your final answer in explicit form, without series 
od 

O....o + c.,, X t 0..L)('~ + ... ::= t O-.N X rJ 

N.:::: / 

'1 '' == cu ( <) + Q1 (-1)( ix)+ Cl~ { 9)( 1x) -+ ... _ 

,, 
- 2-X 'r 1 

- y o 
O(J D(J 

7 

"'-" (N)lfJ~I© - 2>< L ~ N I X N - I - 'J c1 Al C} 
V'-' I\/ <... L ClvN X .::::::. 

N::::.\ N.:::- o 
ol 

<>6 

(1d ~'I-J. ( ~Hj) ( N'/-I) >( "1 - {1 2_0-, ,.:, N X rJ - 2..o-...o - t Z,°'N )( ('J :::: 0, 

[')=::. / t-J-= / 

-<J 

( ZN - ~o) i f}_ I( N-u) ( N+0 °'-'Hi 
IF / l\ 

/ 

[],Work on Scratch Paper 

z 
N+l. 



la I -;; I - ' (Ao = I 

'11(0)::::0 =--) 01.1==-0 

()U [1 o.,,o= I 

(A<._-= (Ao-= / 

°'--l\ = 2 
CZ.,~= 

) 
-(Ai_ -

2.. +< 2. < 

0...,G == z (i'j( f) -
L) +t 

os:::: 3:--- v-c c= (!-) (1)(J-) = I b +2- L\ i ( ½I 

CU N ::: 

( AJt< J Cl.)-= 

od 

a L r' L N [!_ O:..,ltJ X 
1_,J 

1 -==-
o,,..J-J X = (AN X = 

N:::::c N EVEtJ N==o 

()() 
,"1 

[! X 2_,J [!_ (x<) 
N 

'1 - -
tr=,. 0 

N ! N~ o tJ1 



ev 
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-4 

6. ·{10 points) Solve x' = Ax with x(O) = [~] where 

~=[!2 
No need to draw the phase portrait 

}A-lll::: S"-~ /o \ = (>-") (-3-~) -/o(-l) 
-2.. -3-,\ 

_ -1s--s-~ 11--\-+f +l0 

_ l-2) + S = (,\-1)'- I +' = (,)- 1)'+" = o 

,\-1== -+2; J=..i-±<i ----
_ [~-L•J )0 .\ Q] r-~ -Li-21 

-2. -lj-~)) o j / 0 0 
\ 

;< + ( < 1 i) y = o -) X= - I 2 + i) 'r ' 

X L ~J = c-(;+ihJ } c-~-i J 

I 
C i J 

. 6 e (i42;)t ( [-~- i J) = e t ( cc< ( n)+ is ,i)( <C)) ( c~1. J-' [c_!P ) 
_)<_ ll )= C

I 

e ( CC' ( lt) ri) - SIN ( 2l) [-: ) ) + C~ e \ Ccr/ lf}J :,1 }is~/&)!; 
) 

x(t) = et 1- LI Ccf(( t) I f f!rJ ( ?I)) 
L,~2_ C cI(2}: ) t o S /)J( ll) 

~ork on Scratch Paper 



e x_( 0
)~ j 0 () . 

c1e0 
( c0 s/o) [jJ-~J) + C1e

0 (ccitf;J~1~JV 
C, [/] +Clr:J co r2C~~C']~ [:1) 

=;') (-,2G1-C<- = -ci 

( ( r =--2 
=) 

I 
C1= -1.. 

(2-::: -2 c, -t 
L---J 

y 

( t) = - 2 et ( C cr(zt) [ ~~J- I 1N/ 1-r) r-1 V +Je'( ccs(?_t;J tHli/;l)~J 

-== e t[~ (cr(Ztr 211N (<~)-2rccsU-t)-l 6s~Uc) / 
-z_ccf UI.:) + 8- s [JJ Ut) J 

/ 
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' I 

7. ( 10 points) Use variation of parameters to find a particular so-
lution x' = Ax + f where 

A= [1/t -11 
1 1/t 

Note: Simplify your final answer and write it as a single vector. 
Assume the general solution of the homogeneous equation is 

xo(t) = C [ tsin(t) l + C [tc?s(t)l 1 -tcos(t) 2 tsm(t) 

X' p ( l) () ( l) - It r IN( t) j +- V O) [ c c e,f Lt) J L - t u-r Ll ) t 1 /,J ( t) 

[ 
t: 1,N-LU I: ccSCI:)}[ u'lb)) == [- t) 

- l: (Cf Lt) t Jl>J (t) y / U) . · l 

(5 b(tvonWAToYl . l<r 1,\/ l t) t;c ' 1 lt ) I " ( \ v-/ l[) + l l C cJ \ t )cc /: L 

- t c cl Lt) t s N l t) , 

u I ( t J= 

v'(t1= 

I· 

l: t cdlt) . l < 

-{: c s W( t) - l sVvlt) +t c c I(t) = j lkJ(tJ + ( C J (t) -
t J. ti t \: J ,,J (l) t (_ \ ) \ t< ' ) · - · t l__rlJJl -t -F c e,JQ = - J NU) + c e,Jl r 

/l< ' , 

- t c, cdl:) -l: t{ 

uc 1: \ = ) HJlt) + cdll l df 

=- -c c-1LI:) +_.5Ntl:) 

ifwork on Scratch Paper 

V (,r ) j - J /N (t J t C cI(t) ol t _ 
\ 

(c, Ct) + .r1>J UJ 



0 t I/~ll)J x r l t )-= 1- (e,flt) t J !Nl t) l L - l - e,e,r t) 

.,_ I I • 

[}J 
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