s V
MTH 291, Skill Problems #4, Fall 2017 Name Kg

Instructions: Work problems on a separate sheet of paper and attac | work to this page. You should
show all work to receive full credit for problems. Checking your work with computer algebra systems is
fine, but that doesn’t count as “work” since you won’t be able to uselCAS programs on exams or quizzes.
Graphs and longer answers that won't fit here, indicate which page af the work the answer can be found
on and be sure to clearly indicate it on the attached pages.

1. Determine the interval on which each differential equation (together with its initial value) has a

unique solution. | [Hint: if y" = £ (¢, ) check for continuity in both f and g{-}. ] It’s possible that

the solution will be a region in the ty-plane rather than an in

2rval. In such a case, provide a
graph of the region. '

a. (t=3)y' +Unt)y=2¢t y(1) =2 c. (4 t)y' + 2ty = 3t2,y(-3) = 1
I — 1 — 2 _ .,2y1/2 dayl_ (cott)y
b. v =(1-t ye) d. dtl-': —-1+y

2. Determine the intervals on which the solutions are sure to exEt.
a. YV 44y 43y =¢ V" +ty" +t%y" + t3y = Int

3. Graph the direction field for each autonomous equation by h:ir]d and comment on the stability
of each equilibrium. -

a. ¥y =1+2y b.y' = —y(5 —y) -y =y(y-2)?

4. For the direction fields below, state the differential equation hat produces the graph (assume
the equilibria are integer values). Plot the path a particle would take in the field if it started at
the point (0,1.9), and (0,3.1).

X

5. Acertain college graduate borrows $8000 to buy a car. The ler

~
<.

er charges interest at an annual

rate of 10%. Assuming that interest is compounded continuou ly and that the borrower makes

payments continuously at a constant annual rate k, determine

e payment rate k that is

required to pay off the loan in 3 years. Also determine how much interest is paid during the

three-year period.
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