1. Determine the order of following differential equationsiso state whether they are linear
or nonlinear.

@ yy+t=1
(b) ty +y=1
) (¥) +ty=1
(d) y" +Viy =1
2. Show thaty = t* is a solution of the initial value problemi = 3y%/3, y(0) = 0. (Can you

find a different solution for this problem?)

3. Solve the following differential equations:

@y =e¥

b) y 4+y

(€) (x + 2y) + (2z + y)y’ = 0 (homogeneous, need to use “completion of squares” to
integrate)

(d) (= +2y) — (2= + y)y' = 0 (homogeneous, need to use “partial fractions” to integrate

(e) (2zy + 1)dy + (2 + y*)dx = 0 (Section 2.6)

(f) (ye™ cos(2z) — 2™ sin(2z) + 2z)dx + (ze™ cos(2x) — 3)dy = 0 (section 2.6)

(9) zy’ + 3y = 5?2

(h) v = ¥ + e¥/* (substitutionv = y/x)

() v = (32" —e”)/(2y — 5)

() sin(2z)dz + cos(3y)dy =0

k) v +y =e"

4. Determine the interval in which the solution is valid. (foear equations, use Theorem
2.4.1 on page 68. For nonlinear equations, you will need tckiboth the differential
eqguation and the solution.)

(&) (4- tz)y’ + 2ty = 3%, y(1) = -3

(b) Y+ iy = FEEE (1) =0
(c) (Sln t)y + Lly =1In(t—-2),y3)=0

(d) ¥ = 242 y(0) = —1

(e) & =r2/6,r(1) =2

5. (section 2.5) Determine the critical (equilibrium) psinand classify each one as asymp-
totically stable, unstable or semistable. Draw the phase dind sketch several graphs of

solutions.

@y =—-(y—1)7




(b) ' =y(1 —9?)
© v =y*14-9)
@)y =u—1)2uy+2)(y—4

6. Modelling problems (try to solve as many problems as youfoam section 2.3 exercises,
page 59-68).

Answer (Please let me know if you find any mistake)

1. (a) 1st order nonlinear; (b) 1st, linear; (c) 1st, nordinéd) 3rd, linear
2. Another solution i/ = 0

3. @e 2 +t2 =C; (b) (y/z)* = 41In|z|+C; () 2* +4zy+y? = C; (d) In |1 +y/z| -3 In|1—
y/x| =2In|z|+C; (€ry*+y+a3/3 = C (f) 2™ cos(2x) +2* -3y = C; (9) 23y = 2°+C;
(hye¥? +Inx = C; (i) y¥> — 5y = 2% — e + C; (j) —cos(27)/2 + sin(3y)/3) = C; (K)

y=rciet+cy—tet.
4. @)—2<t<2;(b)0<t<2;(c)2 <t <, (d) Page 44, example 2; (B)< 6 < +/e.

5. (a) y=1 is semistable; (b) y=0 is unstable, y=1 is stabtelys stable; (c) y=-2 is unstable,
y=0 is semistable, y=2 is stable; (d) y=-2 is stable, y=1 mistable, y=4 is unstable.



