Quiz # 2—- Math 2233, Differential Equations — Sep. 21, 2009
1. (4 points) Solve the initial value problem
y' =y =2y =0
{y(o) =1,4(0)=-1
Solution From the characteristic equation

r2—r—2=0 = (r+1)(r—2) =0,

we have 1 = —1 and 7o = 2. Hence the general solution is y = cie™? + cpe?t. Clearly
y' = —cre”t 4 2c9e?’. Then by the initial condition, we have
O — = 1 =
y(0) =c1+co N c1
y'(0) =—c14+2c =—1 co =0

Therefore, the particular solution is y = e~*.

2. (6 points) Show that cosy/t and siny/t, where t > 0, are two solutions to the equation
ty" + %y' + %y =0, t > 0. Furthermore, show that they form a fundamental set of solutions
for this problem.

Solution Notice that

Y1 = cosV/t Y2 =sin V¢
1 1
Yy = —575_1/2 sin vVt yh = it_lp cos V1
1 1 1 1
yl = “t732sin Vi — ~t ' cos Vit Yy = — 21732 cos Vit — —t T sin vt
4 4 4 4
Therefore

WIS
1T g™yl

1 1 1 1 1
=t <4t3/2 sin \/i — thl CcoS \/E) + 5 <—2t1/2 sin \/E) + 1 Ccos \/E =0

ty//+1y/+1y2
2T 9727y

1 1 1/1 1
=t [ —=¢3/2 cosVt— =t tsinvi ) + = —¢ 12 cosVt] +-sinvVt=0
4 4 2\ 2 4
So both cosv/t and siny/t are solutions. Finally, the Wronskian
1 1
W = ylyé — y’lyg = cosVt <2t1/2 cos \/i) — (—2t1/2 sin \/1?) sin vVt

1 1
= 5t71/2 cos® V't + 5t71/2 sin® \/f

1 —1/2
= _t7 Y220,
5 #

Therefore cosv/t and siny/t form a fundamental set of solutions.



