MATH 221 EXAM 1 NAME:_

Summer I, 2007 Instructor: Mohammad Rammaha
Please Show Your Work Neatly And Clearly To Ensure Full Credit.

1. (14 points) Find an EXPLICIT FORMULA for the solution of the IVP-

{f_f,f b i . : . ; -
- =4zy?, y(1) = 4; and from the formula determine the domain of the solution.
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2. (16 points) Solve the IVP: (# - 1)y 4+ 3y = — - ro l‘.-_r; 2=1.
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3. (12 points) Find the largest open interval on which the following IVP has a unique solu
tion:
(z —4) v+ (®smz)y =lnlz - 1), 3B)l=
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4. (14 points) A tank initially contains 100 gal of pure water. Brine containing 2 Ib of salt

per gallon enters the tank at the rate of 3 gal/min and the (perfectly mixed) solution is

drained from the tank at the same rate,

(a) (10 points) Set up (BUT DON'T SOLVE) the 1111‘r111 value problem whose solution
,t_mfw the amount y(f) of salt in the tank at any time ¢ : 5
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(b} (4 points) By using a quick qualitative analysis of the ODE you have found in part

(a), predict the value of y(#) as t — .
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5. (20 points) This problem deals with the ODE:
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(a) (10 points) Carefully explain why equation (1) is of the homogeneous kind and use
an appropriate change of variables to reduce it into a separable equation, BUT DON'T
SOLVE the re mlnn;:, equation.
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(b) (10 points) Use the Euler method with step size h = 1 to approximate the value of

i 2
y(2); where y(x) is the solution of the IVP: ;,a' 1+ ( ) . y(1) = 1. Show the de tml
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6. (14 points) Consider the ODE: ¥ =y*2 - y)siny.
(a) (8 points) Find all equilibrium solutions and sketch the phase line diagram. Classify
3 nonnegative equilibrium solutions as sink (stable), source (unstable), or node (semni-
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(b) (6 points) On the same set of axis. sketch the solutions (1), ya(t)"where 3;(0) = 1.
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7. (10 points) Describe and carefully sketch the region in the ry—plane where the hypotheses
of Picard’s existence and uniqueness theorem are satisfied (so that there 1s a unique
solution through each given initial pomt (&g, yo) in this region).
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