Differential Equations Worksheet 7 Name:

1. The general solution of the homogeneous equation
42y + 92y +y =0

can be written as
Yo = ax ' + b4,

where a, b are arbitrary constants and
yp =1+ 2z
is a particular solution of the nonhomogeneous equation
4ay" + 9wy’ +y = 20z + 1.

By superposition, the general solution of the equation 4x%y” 4 92y’ +y = 20x + 1 is

The Wronskian W of the fundamental set of solutions y;(x) = 2! and y,(z) = 2~ /* for
the homogeneous equation is



2. The general solution of the homogeneous differential equation
y// + 4y/ — 0

can be written as
Yo = €1 €08(22) + cosin(2x),

where ¢y, co are arbitrary constants and

Yp = 6—393

is a particular solution of the nonhomogeneous equation
y" 4 4y = 13e737.

By superposition, the general solution of the equation y” + 4y’ = 13e73% is

Find the solution satisfying the initial conditions y(0) = —1, ¢’(0) = 0.

The Wronskian W of the fundamental set of solutions y; (z) = cos(2x) and yo(z) = sin(2x)
for the homogeneous equation is



3. y1 = €3 cos(4x) and y, = €3 sin(4x) are solutions to the differential equation y” — 6y’ +
25y = 0 on the interval (—oo,00). Find the Wronskian of y;,y2. Do the functions yi, o
form a fundamental set on (—oo, 00)?

4. y1 = 272, yp = 272 and y3 = 2 are solutions to the differential equation z2y"” + S8xy"” +

12y’ = 0 on the interval (0,00). Find the Wronskian of y;,ys2,y3. Do the functions
Y1, Yo, y3 form a fundamental set on (0, 00)?



5. Given a second order linear homogeneous differential equation
as(2)y" + ar(z)y’ + ao(z)y =0

we know that a fundamental set for this ODE consists of a pair linearly independent
solutions yy,y.. But there are times when only one function, call it y;, is available and
we would like to find a second linearly independent solution. We can find y, using the
method of reduction of order.

First, under the necessary assumption the as(x) # 0 we rewrite the equation as

y' + P(z)y + Q(z)y = 0, P(x) = Z;Ei;, Qz) = Zzgi;’

Then the method of reduction of order gives a second linearly independent solution as

e~ J P(z)dz

(@) = @)y (2) = 1 (2) / L

vi (x)
Given the problem
25y" — 20y +4y =0
and a solution y; = e*/% . Applying the reduction of order method to this problem we
obtain the following

v(r)=......
P(x) =
—[P@de _
Finally, we arrive at
) = o) =) [ o
yo(2) = u(@)y(z) = () | ———do=......
? ! ' yi(x)

So the general solution to 25y” — 20y’ + 4y = 0 can be written as

Y=0CY +CYs = ......



6. Given the problem
z*y" + by — 12y =0
and a solution y; = x2. Applying the reduction of order method to this problem we
obtain the following

Finally, we arrive at

So the general solution to z2y” 4+ 5zy’ — 12y = 0 can be written as

Yy =cCc1l + ColYyo = ......



7. Given
y' —dy =2

2z Apply the reduction of order method to this problem to obtain

and a solution y; = e~
general solution.

8. Given
y// + y/ — 1
and a solution y; = 1. Apply the reduction of order method to this problem to obtain
general solution.

9. Given
y// . 33// + 2y — 563z
and a solution y; = e*. Apply the reduction of order method to this problem to obtain
general solution.

10. Given
y' 4y +3y =z
and a solution y; = e*. Apply the reduction of order method to this problem to obtain
general solution.



