
PROBLEM SET #1 .  DUE l / 30  a t  4 :30  PM in  Cu  I  Room 100

Be sLrre to show your work.

1. Draw a directior-r field for the eqLratioll yt - ), - y1

equi l ibr ium solut iorrs,  indicat ing whether the lat ter are

2 .  Sanre ,  fo r  the  equat ion  .1 , '  :  l ' r  t '  .

3 .  F i l td  t l t c  gcne ra l  so lu t ion  u i  4  *  ) '  =  l r  .  Horv  c lo
dt

|  -+ cn' l

Identi ly the isocl ines and any
stable or urrstable.

thc  so lu t ions  y ( t )  L rc l t r rvc  as

arnd b are posit ive constants, arisc in

y * . 1 , r ,  . 1 , ( 0 ) : 1 .

4. Equations of the f ionn ), '
thc s tut ly  o f  f lu i t l  t ly r r l r r r ics .

= 0.\)-  b.1,-r ,  where

S o l v e  t h c  I V P :  t , '

5 .  So lvc  thc  IVP :

( -  - ,n) .  F inc l  a .

1  =  t ' -  v ) . r '
u Y

r ' (0)  = 2 .  Thc so lut ion is  c lc l incr l  on an in tcn 'a l

6. (Bascball  physics) A rrrodel lor the vclocity of a battcd baseball is :
dt, l  dt - -t ' r),  dvv l  dt - -g -ru,, whcre r is the cocff icient ofair f  ict ion, g is the
acceleration dttc to gravity, and v and w are respectively the x and y contponents of
t l re  ve loc i ty .  Use t l i is  modcl ,  wi th  r :0 .2 and g:32 f t lsec2 to  so lve the Ib l lorv ing
problem. A baseball is hit straight torvard the left f ield fence with an init ial vclocity ol-
150 f t /sec,  inc l ined at  an at rg lc  of  30 dcgrees abovc the hor izonta l .  Whcn h i t ,  thc bal l  is
3 l 'cet above thc ground. Thc left f iclcl fcnce is 10 I 'eet tal l ,  and l ics 350 ltct l ionr t l ic
platc. Docs thc ball  clcar thc l-ence fbr a hortrc nrn'/

7 .  Rc fe r top rob l cn t6o fsec ' t r2 .3o f the tex tanc l  useTor i cc l l i ' sp r i nc ip le toanswcr the
l 'ol lowing. A tank in thc fon.n of a r ight circular cyl inder has a radiLrs ol '1 nr ancl a hcighl
of 5 In. In the bottom is a circLrlar hole 1 cnr in radiLrs. I f  the tanl< is l l l leci to the tou with
water, how long docs it  take to erupty?

8.  (Refer  to  problent  l9  i r - t  scc 'n  2.5)  In  the s i tuat ion of  problenr  7,  suppose watcr  a lso
etlters thc top of thc t i tnk at a ratc of k mr/sec. Is therc an ecl ir i l ibriurl  clepth to the
water? l f  there is ,  is  thc ccpr i l ibr ium stable or  Lrnst : ib le ' l

9 .  Solve the IVP:  -1, '  =  . , t . \ '+  r ' -  l .  . t ' (0)  = 2 lbr  y(x) .

i0 .  Use the sLrbst i t r t t ion u = ln- f  to  so lve dv ldt :  - , ) r l r1 ,y , l , (1) :2 .  Equat ions of  th is
general type are used in population rnodeling.


