Math 2150 - Test 2 - Spring 2025

Name:

Directions:

Show steps for full credit.

Also so I can give you partial credit if needed.

You may use a calculator on this test that isn’t your phone or isn’t internet
enabled.

Score

Total




d
Separable flx)=9gy)== Separate %Y and then integrate
dz dx

Linear Y +a(x)y = b(x) Multiply by e4(*) where A(z) = /a(w)dm

oM  ON
Exact M(z,y)+ N(z,y)-y' =0 Test: — = —

dy %:r p

Find f where or = M and or =N
ox oy

Solution: f(z,y) =c¢

Constant coefficient

azy” + a1y’ + apy =0

Two real roots 1,79 use ¢"* and e"?*

If double real root r use €"* and ze'”

If complex roots r = o £ fi use €** cos(fz) and e** sin(Sx)

Variation of parameters

Y +a1(x)y + ao(z)y = b(x)

y1 and yo sols. to

homogeneous eqn.

Yp = V1Y1 + V2Y2

—y2 - b()
v = | —=dz
! W(yhyz)

Y1 - b(w)

vy = [ =—=———dx
? W(ylva)

Reduction of Order

y" 4+ a1(x)y + ag(x)y =0

on the interval I

y1 is a solution that isn’t zero on I

e~ Jai(z)dz
Y2 = Y1 / ———dx
Y1

Euler’s method

Tp =Tp_1+h
Yn = Yn—1 1 h- f(xn—layn—l)

[ b(x) | yp guess for undetermined coefficients |
constant A
5 —3 Az + B
102> —x+1 | Ax> + Bx +C
sin(6x) Acos(6z) + Bsin(6x)
cos(6x) A cos(6z) + Bsin(6x)
63x AGS:L’
2z +1)e* | (Az+ B)e*™
z?e?” (Az? + Bx + C)e™
> sin(4x) Ae®™ cos(4x) + Be®” sin(4x)
€3 cos(4x) Ae’® cos(4x) + Be>” sin(4x)

" (3) (4)
Taylor series: f(xo) + f'(zo)(z — zo) + ! S'UO) (x — x0)% + ! 3('330) (x —x0)° + ! 4('IO) (z — x0)* +
/udv =uw — /v du /sin(x)dx = —cos(x) / cos(z)dx = sin(x) W(y1,y2) = Z% zZ = 1195 — Y2u]




1. [10 points]
One can show that the solution to y" — 2y — 3y = 0 is y, = 13 + cpe ™.

(a) Use undetermined coefficients to find a particular solution y, to

y' — 2y —3y=9z*+1

(b) State the general solution to y” — 2y’ — 3y = 922 + 1.




2. [10 points| Consider the ODE

y// _4y/+4y _ (ZL’—l— 1)6%
One can show that the solution to the homogeneous equation is given by
2z

yn = c1e” + coxe

Use variation of parameters to find a particular solution y, to

y' =4y +dy = (¢4 1)




3. [10 points| Suppose you are given that a solution to
z2y" 4+ 2xy’ — 6y =0
is y1 = 2% on I = (0,00)
(a) Find another solution ys that is linearly independent to ;.

(b) State the general solution to z*y” + 2xy’ — 6y = 0 on I.




4. [10 points] Find a power series expansion for f(z) = z? centered at

xro = 2. State the radius of convergence r for the series.




5. [10 points| (a) Find a power series solution to

y' —zy'+y=0, ¢(0)=1, y(0)=1

In your answer go out to the 4-th power of z in the series.

(b) For what values of = does the power series converge? That is, what is it’s
radius of convergence 77




(Extra page if you need it.)



