
PROBLEM SET #4. DUE 3/20 AT 4:30 IN CUPPLES I. ROOM 100

l .  x t y "  + (x t  -2x11 , '+21 , :0  has  a  regu la r  s ingL r la rpo i l t  a t  x :0 .  Hence  i t  has  a

,  . .  , +  1 1  ,so l t t t to t t  t ' ( . r ' ) : . r '  )  11, , . \ ' "  ,  rvherc ;  is  t |e  larger  of  the two roots  of  the ind ic ia l

equation. Fincl this roi",ton. Then express it  in terr.r.rs of elcmentary f irnctions without
us ing ser ies.

2. For the equation of problem 1, show that there is not a solution of the fornt
_3_

l ' ( .r) = .\ '  ) ,u,,x" .  wltere r is the snrul ler of the two roots.
I t  - 0

Note:  I I r  thc problcnts  bc lorv ,  L{111)}  or  F(s)  denotes the Laplace t ransf 'on l  o f  { ( t ) .

3 .  Show th i t t  L {s inh  t }  -  . L
s ' - l

4. Slrow that the integral which would define Llt '  I  does not coltverge.

5.  Solve thc IVP J, " ' - .1 ,  =  0,  r ' (0)  = . r , ' (0)  :  0 ,  1" ' (0)  = |  .

I  o i [  r < t(r. Let .f (t) = I .
1 | ' ol lt t 't 'tt, is c\

7 .  S o l v e  y " '  +  y '  =  e ' ,  f ( 0 ) = y ' ( 0 ) = y " ( 0 ) = Q .

1 o  1 <  I
8 .  Let  f ( t ) :  I  .  .  Solve ) , "  +  ) ,=  . f  ( t ) ,  -y(0)  = -y ' (0)  = 0.

1 2  r > l

9. A ntass oi I  l(g is suspcrtdecl at eclLri l ibrium fiom a spring ol-Hookc's constanl l .  At
t :  c ,  i t  is  h i t  by an instantaneous impr- r lse force of  k  N.  F inc l  the l i rnct ion y( t ) :

cl isplacemeut f i 'om cclLri l ibrium at t ime t. I f  k : 3 and c: nl2, what is the maxir1um value
of y(t) ' /

1 0. Srrppose that the system of problem g is now struck instead by a r-rnit impulse at t : n
andby another unit impulse tbrce aI t :  2tt.  Express y(t) :  f(t) sin t for some f. Graph y(t).


