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_ __l!gEt":3. Second Order Linear Equations

PR0BLEMS In each of Problerns.l through 8 find the qeneral solution of the given differential equarion
I .  . r '  *  l r '  -  j . r '  :  t )

3 . 6 t " - \ " - r ' : ( l
2. :"' + 3-v' * 2r, : 0
1 . 2 v " - 3 r " * r , : 0

-5 _y" * -5_v' : 0 6. 4r,,, * 9,r, : 0
7 .  v "  -  9 r r ' +  f . i , : 0  8 .  r , ' ,  -  2 t /  - Z t , : 0

In  cach o f  Prob lems 9  th rough 16  f ind  the  so lu t ion  o f  the  g iven in i t ia l  va lue  prob lc rn .  Skc tch
the  graph o f  the  so lu t ion  and dcscr ibc  i t s  behav io r  as  I  inc rcases .

9 .  , v "  * , r , ' -  2 r , : 0 .  , v ( 0 )  :  1 .  ] , , ( 0 )  :  1
1 0 .  . v "  * , 1 r "  +  3 . y : 0 .  _ v ( 0 )  : 2 ,  _ 1 , ' ( 0 )  :  - 1

I  l .  6 r , "  -  -5 r , '+_ i ' -  0 .  , i , (0 )  :4 .  .1 , , (0 )  :0

12. t / '  )  - l_r, '  :  0. r,(0) :  -2. r, ' (0) :  3
1 3 .  r "  *  5 . r "  +  3 r , : 0 .  r , ( 0 )  :  l .  r " ( 0 )  : 0

11. 2.t ," + _\: '  _ 4r, :  0. r(0) :  0. _r,,(0) :  I
l - 5 .  _ r , "  * [ t r , ' -  9 r , : 0 .  r , ( l ) :  l .  . r , ' ( l )  :  r )
16 .  4 l '  , r ,  :  0 ,  _ r , (  2 )  :  1 .  , v ' ( -2 )  :  - l

17 .  F ind  a  d i f f c ren t ia l  equ: r t ion  whose gcnera l  so lu t ion  is_1 , - . -  r .1c l ,+ , . :e  r , .

l l ' i  F ind  a  d i f f c ren t ia l  equat ion  whose qcnera l  so lu t ion  is_r , -  c .1c  , )  +  ty ,  1 , .

19. Fincl the solut ion of the init ial  value problen.r

. \  
"  -  . \ .  -  { t .  r ' t ( ) r  =  ] .  r " r o )  =  i

P lo t  the  so lu t ion  lo r  0  <  r  <  2  and de termine i t s  min imum va lue .
20. Find thc solut ion of the init ial  value pnrblem

2y" - i1i  +.v :  0, ,v(0) :  Z. y'(0) :  1

Then de terminc  the  max imum va lue  o f  the  so lu t ion  and a lso  f ind  the  po in t  wherc  the
solut ion is zero.

21 .  So lve  thc  in i t ia l  va lue  prob lc rn  _ r , "  -  r , '  -  2 : ,  :0 . r , (0 )  =  q ._v , (0 )  :2 .  Then f inc l  g  so  tha l
thc solut ion approaches zero as / + oc,.

22 .  So lve  thc  in i t ia l  va luc  p rob len ' r  4_r ' "  - , r ' :0 .  t , (0 ) :2 . . r , ' (0 )  :  p .  Thcn l ind  f j  so  rha t  the
solut ion approaches ze l-o as t + oc.

In  each o f  Prob lems 23 and24 dc ter rn ine  thc  va lues  o{ 'a .  i f  any .  fo r  wh ich  a l l  so lu t ions  tend to
zero as I + rc: also dete rrninc the values ol a. i f  anv, for which al l  (nonzcro) solut ions become
u n h o u n d c t l  i r \ r *  ) -

23 .  y '  *  (2cx  *  \ ) t t  *  a (a  -  l ) f ,  :  0

2 4 .  v "  +  6  d ) ) ' '  - 2 ( a  l ) . u  : O
.  25 .  Cons ide  r  the  in i t ia l  va lue  prob lem

2v"  *31 : ' -  2 f  :  O.  , i . (0 )  :  1 .  _ r " (0 )  :  -p .

where 19 > 0.

(a )  So lve  the  in i t ia l  va lue  prob lem.

(b)  P lo t  the  so lu t ion  when p :  1 .  F ind  the  coord ina tes  (41 .v6)  o f  the  min imum po in t  o f
the solut ion in this case.
(c) Find the smallest value of B for which the solut ion has no minimum point.


