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Question 1 (Exact Equations). Consider
dy
=g s gT Yol o= 0
(I =gty
This equation is of the form M(z,y) + N(z,y)y’ = 0.

(a) [5 points] Is this equation exact?
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(c) [10 points] If (H";—N‘) = P(z) is a function only of z (i.e. there is no y), then find an

integrating factor u(z) that solves
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OR if (LT__,‘—”-) = Q(y) is a function only of y (i.e. there is no z), then find an integrating

factor u(y) that solves
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(d) [5 points] Multiply equation (1) by the integr ltmg factor that you found in part (c). Is the

equation now exact? )
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(e) [20 points] Solve the equation that you wrote in part (d). J
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(f) [5 points| Now find the explicit solution of

(l-y-e?)+HE =0
y(0)=7.

_e.—xﬂge-i’_?c = C .

Seuf:‘\o) 22103 aw/( Li)= 7, wre 39{.

C—=4—eof7e°—0 « =1+7 =6,

Gohipie s Gl ot
e +3€ — A.= ?6 (Or% ?ge+%er7)

ORNEKTIR ORNEKTIR ORNEKTIR ORNEKTIR ORNEKTIR




i

i

ORNEKTIR ORNEKTIR ORNEKTIR ORNEKTIR ORNEKTIR

Question 2 (Autonomous Equations). Consider the initial value problem

F =1 =40-§0- Yy (2)
¥(0) = yo

where —co < yg < oo,

(a) [5 points] Find all of the critical points of the differential equation.
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(b) [12 points] Sketch the graph of f(y) versus y.
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(c) (6 points] Determine whether each critical pomt is asymptotically stable, unstable or semistable.
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%%=f(y)=4(1‘"§)(1-§)y (2)
y(0) =wo

(d) [12 points| Determine where the graph of y versus ¢ is concave up and where it is concave
down. [Hint: First find the points where f'(y) = 0]
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(e) [15 points] Sketch 10 (or more) different solutions of the initial value problem for ¢ > 0.
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Question 3 (Linear Equations).

(a) [10 pts] Dra

w a direction field for
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() [5 points] Check your answer to part (b) by calculating % and 2% =
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Several solutions of 2‘;",’,‘ — y = 2t are shown below.
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(d) (10 points] Now consider the initial value problem

2% _y =2t (1)
¥(0) = wo.

As you can see from the graph above, there exists a number a € R such that:
o If 355 < @ then y(t) & —oo0 as t = co.
o If yo > a then y(t) = co as t = oo.

Find a.
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" e) [5 pomts] Describe the behn.wour of the solution with initial value y(0) = a.
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