Problem la (15 pts) Solve the initial value problem for the Bernoulli equation

y'(8) — y(t) = "y (1).

Lcjt Y3 _1_ ;S0 ‘1‘=:£L|_ s\ -~y _ _’_(__: J‘,__f__
v = v VL

\
=N wl-v: e:é 2N u+v:~e£, N owr -tLe_ (SQAO,'Q sodutlen o%- u'w;-efé
St3¢

I‘S V[.(): ( ' 5/“({" (‘-%{)A{ Wl"tﬂ. /“\(G]; e _—_Q:‘:

i

)
% -
=y vl€)s eft- jbe]’é)c\{ = e“f(:f{f+c):;%_ \ec.e‘6 L el

<1
So i(.{'): ‘__..gf-. £C. 8‘—{) } P‘*‘-% {*_-_O 2\ Slg): (C*_{_)"{

L

i

7]

2N c.:’f. TL‘% '-{-Lq_ jﬂ,Qh,t',O,\ o‘S- &L\g }n‘rﬁ'.yq Uateat ProLee"«

v
Y j(g); kl%_i+e'l°) //

1.b) (5 pts.) Is the solution of this problem unigue? Why'? (5 points)
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Problem 2 (15 points) Give definition of an exact equation. Show that the equation
yodz + 3xy’dy =0
is an exact equation and find its solution that satisfies the condition

y(1) =2.
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Problem 4 (15 points) Use the method of variation of parameters to solve the problem
y'(t) +4y(t) = sin(2t), (1)
y(0) =1,4'(0) = 1.
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Problem 3 (15 points) Given a differential equation with constant coefficients
y" A ay + by = 0. (f ]

Find conditions on the numbers « and b for which all solutions of this cquation are tending

to zero as t — ~c and the conditions for which all solutions are bounded on [0, o).
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Problem 5

5.a) ( & pts.) Give the stateument of the existence and uniqueness theorem for the initial

value problem for second order linear ODE’s.
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5.b) (15 pts.) Suppose that p(t),¢(¢) be continuous functions on (a,b),y(#) is a nonzero

solution of the equation
y'(8) + ()Y (6) + (t)y(t) = 0
on (a,b) and f(t) is continuously differentiable function on (a,b). Show that if f(t) has a

local extremum on (a,b), then {y:(¢), f({)y1(£)} can not be a fundamental set of solutions

of this equation on (a,b).
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- Problem 6 (15 pts.) Find a series solution in powers of z of the problem

V() + 22y () 1y (2) = O,
y(O) =2, y’({)) =L
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