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MATH216 Mathematics IV — Exercise Sheet 3 N. Course

Solutions to Exercise Sheet 1 are now on my website.

In the exams, you will typically not be told if an equation is linear, separable, exact, homogeneous, etc — you should be able
to determine this yourself. You can use Exercises 15 and 16 to practise.

Exercise 15 (First Order ODEs). Find the general solutions of the following ODEs:

(a) Oyy' +4a = () ev(y—a)F +y(l+ev)=0.
(b) ¥ + (z+1)y* =0. (k) (2z + 3y)dx + (3z + 2y)dy = 0.
(c) % =3tz +1) ) (23 + 2)dx + (y? +Inx)dy = 0.
(d) ¥ +ecscy=0 ]
(m) (e®siny + tany)dz + (e* cosy + zsec? y)dy = 0.
(e) 'sin2t = x cos 2t
() ¥ = (y — 1)cotz (n) ydz + (2z — ye¥)dy = 0.
(g) %+(2z+1)y_e 2% (o) 2/ +y=y?
(h) (3% + y?)dz — 2zydy =0 (P) ¥ =ylzy’ - 1).
(i) ¥’ = L+ tan (%) (@) (L+a?)y =2zy(y® - 1).

Exercise 16 (Initial Value Problems).

Solve the following IVPs:

dy _ 10 1
(e) {4 T (zty)erty
y(0

y' =a’eV o) (@y+ Dyde + (2y—)dy = 0
(a) {y(2) 0 (i) {

)=0 y(0) =3
YW — 4z(y? +1)3 (422 — 2¢2)y = 2zy Ly Lty =92
(b) { 0) =1 (f) {y(3) =5 W {y(l) =2

y =ycotx
) {y(g) =2

Y +3(y —
@ {y(O) =1

1) =2z

Exercise 17 (Homogeneous Second Order Linear ODEs with constant coefficients). Solve the following IVPs:

y' =3y +2y=0 y'+4y' +3y=0 y' +3y =0 y"+5y +3y=0
(a) Ju(0)=1 (b) q(0)=2 (¢) qy(0)=-2 (d) qy(0)=1
y'(0) =1 y'(0) = -1 y'(0) =3 y'(0) =0

Exercise 18 (Fundamental Sets of Solutions). In each of the following: Verify that y; and yo are solutions of the given
ODE; calculate the Wronskian of 4; and ys; and determine if they form a fundamental set of solutions.

a t2 "n_9

( =0;
(b

:tza yQ(t) _t_l
ya(t) = sin 2t
yo(t) = te

—zy'+y=00<z<m);

y1(t)
y'+4y =0; y1(t) = cos2t,
() v —2y+y=0; vyi(t) =¢,
(d) (1 —zcota)y”

)
)
)
)

yl(x) =, :U2($) =sinx
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