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2. (Classification of Equations)
The (hilhrelltial c’quat,ioii / = f(x, j) is defined to he separable provided functions F and G exist
sU(l1 t hat f(x, y) = F@r)G(’j).

(a) [40%] Check (J) the prohleiiis that can be converted into separable form. No details ex—

j) (‘(‘I (‘I I.

IX7-2.ry =3y [ y’=3a:y2+(—Ty+a:2y)y

tau(r) + p j = + (:re)2

(b) [10%1 Give an example p’ = f(x, y) which is not separable, not quadrature, but it is linear.

(c) [20%] Apply a classification test to show that p’ +tan(z)g = —1 —x+iry is a linear differential
equation. Supply all details, including a statement of the test.

(d) [30%] Apply a classification test to show that p’ = p sec(x + y) is not separable. Supply all
details, including a statement of the test.

) - (-i’).

+ c (3- X

4 _L

‘-_—.-)e

* 0
E ) =

LC) TR: ::: f-() c’ 2eu v

— 4iT
) &c.yC) ir

Tç

‘&: c(tc4-.) f,Zj C C 4) .

se this page to start your solution. Attach extra pages as needed.
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5. (Stability)
(a) [50%] Draw a phase line diagram for the dliffereiltial equation

eta;
--= (3—t2a:—1D(—2+z)(z2—4)(a;—a2)2.

Expected in the’ phase line cliagrani are equilibri mi points and signs of dx/dt.

+ ÷

—I 0 1 2.

- L2XI 0
2. 2...( 2. ckx-l)z(- [-1I)CX-2 &) ‘ u_x)

(— I2>-z+2 +vi
(ftQ

-t-i- — —l.c —.s)dPs,I.c,3) )
(b) [50%] Assume an autonomous equation z’(t) = f(a(t)). Draw a phase diagram with at least
12 threaded curves, using the phase line diagram given below. Add these labels as appropriate:
funnel, spout, node [neither spout nor funnel], stable, unstable.

+ + - +
I I I I I

—8 —5 —2 0 1

S?,LAJ

Zz___ t1

Use t is page to start your solution. Attach extra pages as needed.
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