
1. (10 points) 

a. Consider the equation y' = y(y + 1)2(y- 2)(y- 3). Find the equilibrium solutions to this 

equation and determine whether they are asymptotically stable, semi-stable, or unstable. 
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b. Suppose that you earn interest from an investment at a rate of .05 (the interest rate is 

5% and unit time is one year). You take $100 per year from the account and you draw the 

funds continuously from the account. If y(t) denotes the amount of money you have in the 

account at timet, then y' = (.05)y- 100. How much money must you initially have in the 

account so that the amount of money does not change in time? What (roughly) happens if 

you start with less than this amount? 
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2. (10 points) Solve the initial value problems given below. 

a) 

~ 
dt = 2ty(l- y) 
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y(O) = 1. 

j-- A-i"L- ~ {ie;t'l. 

j (\~,%") ~ {¥?-t 

a.C.\-'jl ~ \,'j' \ 
=-\ ~ 'o~\ 
j -o -) -_-:: 1 

( _!_ .Jr ..L J\i ~~" t,~t 
) ::; \-j ~ -;;-

-'17- \ 

J 
- l:...e, ) - f_;---;;, ~ - -

\ ~Aei(J- \-+Ae-~L 

\ ~ '~ \ -I (\ \\ -j \ = ~ * l 
~ +~ 
~-g == A e 

~ (_o) = \ ~ k---P 

So j l-1-'l ~ 1/ 
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dy 
dt + 2y = cos(t) 

y(O) = 0. 
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3. (10 points) 

--a) The form w = (y cos(xy) + 2xy + 1) dx + (x cos(xy) + x2 + y) dy = 0 is exact. Check that 

it is exact using the appropriate test and then find a function F such that w = dF . 
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b) Suppose that w = (x2 - y2)dx - xydy. Use the fact that w is a homogeneous form to 

find the solution to the equation w = 0. 
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4. (10 points) l f) 
a) Find the general solution of the equation x" + 4x' + 3x = 0. 
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b) Find the general solution of the equation x" - 2x' + )(= 0. 
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c) Find the general solution of the equation x" + x' + x = 0. 
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5. (10 points) Suppose that Dis a second order, linear, constant coefficient differential op

erator. The associated homogeneous differential equation is given by Dy = 0 and has linearly 

independent solutions y1 and y2 . You are to use the method of undetermined coefficients 

to find a particular solution to the differential equation Dy = f. Given the information 

provided in each of the parts below, write down your guess of the form of the particular 

solution. Do not attempt to figure out the coefficients, rather leave them as variables. 
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