Problem 1.
Find the general solution of the following differential equations
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Problem 2.
(a) [4pts.] Consider the differential equation
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Using the definition of exactness o
unknown constant k so that the above differential equati
need to solve the differential equation.
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(b) [8pts.] Check if the following differential equation is exact. If so, find the general

solution of the differential equation.
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Problem 3. 8pts.

Let a(t) and f(t) be continuous functions and let Yo be some real number. Using any
method of your choice, solve the following initial value problem,

WO _ s+ 76, 9(0) =

You must show all the steps required to solve the problem.
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Problem 4.
Consider the initial value problem (IVP) : gfi(—f) = (p(t) + 4t)3, p(1) = 4

(a) [5pts] Can we guarantee that this IVP has a solution? If not, can we use the
existence theorem to say that no solution to this IVP exists. Justify your answer.
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(b) [5pts.] Can we guarantee that a unique solution of the IVP exists? If not, can
we say that there exist multiple solutions to this IVP by applying the uniqueness

theorem? Justify your answer.
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Problem 5(Bonus problem) 5pts.
Show that if the differential equation,

Ply,t(y)) + Qly, t(y)]%j) =0

is exact, then there exists a function R(p,¢) such that the general solution t(y) of the
differential equation is given by
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