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I. ( 10 = 5 x 2 points) Guess the form of the particular sol of 

( a) y" + 4y = sin(3t) 

(b) y" + 4y = e3t cos(2t) 

(c) y" + 4y = tsin(2t) 

( d) y" + 4y = e2t 

( e) y" + 4y = t3 + 3 

Note: No justification required here 

f\)oTE Fon. TH[ 1--/onoGEN[ou.s sot.-lJT/c/J I WE J-./JJt/f y 11 + 4'1::=. O 

Avx 1 + ½ ::::::_o =} r == + 2 i 
'1 0-l t)=== A ccs (zt) + /3StN(2t) 

Cc) SIN (3t) ,-v-) r=J, No (lEJoNANC[ 

Cb) E 3 ~ (C f ( .zt_) ----) r--= 1--1-2; No R.Uo tJA t.J(( 

( C) J IN { zt) .A.A) ,= 2 i (<. [Jo NAJJC[ 

C cl) ell: A-") r = 2 N O n.fJ of\)A/J CE 

(e) No (2.[Jo NAN Cf ,AN1) c, 3-+.2 /r A c Uts lC PoLrr-Jon/,Al 

(a) Yp = A ccs(3t) t ls s 11v(Jl) 
3L 

(b) Yp = A e 3 t CcJ(2l) + l5e, SIN(2-l:) 

(c) Yp = t ( A t + L5) Cc f ( 2t) t t ( Ct + D) SIN ( 2 t) 

(d) Yp = A el l 

(e) Yp = A C 3 + l3 t l -,.. · ( t -f b 

D Work on Scratch Paper 
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MATH 308 - MIDTERM 2 

2. {10 points} Use variation of parameters to find a particular 
solution to 

0 HohOG [t.J[aus 

bE-Ncf1 ---
il) ;1t ez\:-l:___o ~-l I =~ t ). 

-~ e 

\) (l):: ) J_:: 
_, 

t j t 

Work on Scratch Paper 
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MAT H 308 - MIDTERM 2 

3. {10 points) Use Laplace Tra~sforms to solve 

{

y" - 3y' - lOy =14 b(t - 4) 
y(O) =1 
y'(0)=-2 

5 

I) o( ! '7 I I - 3 11 / - IO o{ l 'r ? ::: /ll z J Ct-~) \ 
11 _(../S 

S ' L \ '1 - '1 ro) - YI ro) - 3 ( s :Z 7 - 'f (01) - Io Z I '1 ) = / l l E 

Cs z - 3 s - I O) o( 7 ) - s -1- <- + ] ( 'r I O )) -== I 1../ t' - q J 

-(U 

(s 1- l s -to) "n 7l = s-s f ! Ye 

cl~'J)= S' - 5 -tl l~ \e-Y r 
v z-ss-10) 

I LJ -

sl.-ls - /o 

= -
{~)(s+<-) S -1-< 

- _A_+~ 
S -+2 .. 

==- fl Cr +l) + 6 (s-s) 

( s-s)( s +<) 

}\ s + 2 A -i- G , - s-o _ [ fi + g) s -t- (<A - s~) = Ill 
(,-s) ( n<) ( 5 -s)( J1') (s- s) (H,) 

( ti = - A I = --A \ A= l 
___, \zA - 5(-A)~I ~ ' ('1-A~l~ =J ) 1s ~-< 

- H e + 



--
t-/ [ N( t 

0 

6 
MATH 308 - MIDTERM 2 

4. (10 points) Find a function whose Laplace transform is 

( 
2s - 3 ) ( 1 ) 

4s2 - 12s + 25 s2 + 9 

Write your answer in terms of an integral 

Hint: Do both terms separately 2 s- J 
2s - 3. 2..s -3 -

~ 5 
2- /2 s -t 2s 

2s -3 u :::- it!CN 2-s - J = 2 U 

4 [ ( s-,'/-i- Y J 
2 U -- 2 

2s-J 

4 s < - /.2_ s + 2S-
-

_ c cs(2 t) ~ 
l 

- j_ ( -~ ) -:=: + S!Al( Ji )\ 
J J <+, 

3) ANs ( e lt ( f-) c cr(<t~ * ( f s~(]I~ 

Answer: J t 3( 1: -f) "' + e_ -2 CcJ ( za-t)) S1t,I( 1/) d_ j 

Work on Scratch Paper 
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5. ( 10 points) Find a recurrence relation for the coefficients an in 
a series solution of 

' "+ I Q y xy + y = 
Simplify your answer 

Note: You do not need to find an explicit formula for the an 
0d 

f!_ 
N= o 

't ) = cq + o__z (.zx:) +a. 3 (:~ Xj -+ · •· = 
N-== r 

'1 I/ =: cu_ ( l)-+ Cl.3 ( 1)(2_))( + C\..~ (Y)(~X~ ~- -· :: 

y 11 -+ X 'r ) + '--( :::: o 

( Nf C(, ( ~ ) (0- 0 l) 0G 

N-::::o 
o<) °" N-L 0(, 

/V 

f -[!_ o__>J (N/(N-,)X 
t,r-= <.. 

t °'-,J ( 1'l ) ( f'J - ,) X -+ L_ a_;J (N) X. f-J + ( °'-'J I = 0 

N= l N:::..1 N""'"o 
0v 

"" N 
o<) 

(N)X ,J -f- [2 ,/ :::,_ C) L 0-.. N+.i.. ( N-}<j ( N-+-i) X + L (}l..rJ 
c-.J X 

N"'-1 

+ 
o<! 

£_ [ CN VH (N+2) ( JJ +1) -/- N ~ tJ f G\N] X ,.J =::_O 

r-t==-1 

Answer 
N+i 

( N 1-l} 00 ()../'H-i 1-P4) 
D Work on Scratch Paper 
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