MathQuest: Differential Equations

Power Series Solutions

1. What is the solution to % = f7
(a) f(z) =e"
(b) f(z) =1+ + 22?4+ 2a® 4+ Lot +---
(c) Both of the above

2. Determine which of the following is a solution to the equation y” — xy = 0 by taking
derivatives and substituting them into the differential equation.

(a 1+ 2+ 422 + 328 4+ Lat 4 -
(b x4 gt + FaT 4 a0
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1.2, 1 .4, 1 .6 ..
1+2:)3 + 540 + 56T+

one of the above

3. Write the series Y > ,(n+ 1)a,z™ as an equivalent series whose first term corresponds
to n = 0 rather than n = 2.

(a) 2 onzo(n + Danz”

(b) >ono(n + 3)anoz"
(€) 2opmo(n — 1)an_pz"~
(d) 2onto(n = D"

4. What is the second derivative of the function defined by the power series y(z) =
Yoo g anx™?

(a) y'(x) = > 0" gn(n —1)a,_sz™ >

(b) y"(x) = >0 o(n+ Daga”

() ¥"(x) = >0 o(n+1)(n+ 2)ani22"
(d) y'(x) = 30 (n—2)(n — 3)ap_pz™*



5. Find a power series in the form y(z) = > 7 a,2" that is a solution for the differential
equation ¢y’ = 3y, by taking the derivative of this series, substituting both the series
and its derivative into the differential equation, and simplifying the result.

(8) g1 = 72700
(b) an1 = 5an
(€) ans1 = ;25an
(d) Ap+1 = n—_31a
6. Which of the following power series is a solution to the differential equation y’' = —2y?

=2—-20+4+22% — 2% + 22t + - -
1+ 2z 4 222 4+ 32° + 22t 4 -

1) =2 — 4z +4a? — S8 + Jat + - -

=—-1-2z—22% —32% — 2a* + - -

) y()

) y(z) =
(c) ylx) =—2—a— 322 — 223 + - -
(d) y(z)

) y(z) 3

7. Find a power series in the form y(z) = > 7 a,2" that is a solution for the differential
equation y”+4y = 0, by taking the second derivative of this series, substituting both the
series and its second derivative into the differential equation, and finding a difference
equation for a,,.

8. Which of the following is a solution to (z —2)y" —y = 07

(a) v+ 222 + Lo + ot 4 -

b) (z=2)+3@ -2+ 5@-2°+zE—-2)" +-

(¢) (x+2)+5(x+2)* + 55(x +2)> + g (v +2)" + -
(d) —144 - (z —2) = 72(x — 2)2 — 12(x — 2)* — (z — 2)* + - -
(e) None of the above

(f) More than one of the above



9. Find a power series in the form y(z) = Y " a,(z — 1)" that is a solution for the
differential equation y” — xy = 0. Hint: After subsituting in the series for y and y” it
may be useful to write x = 1+ (x — 1).

Un+2 = GaD(nt2)

a an+tan41
n+2 7 m)(n+1)

an+an—
(2) ante = Gimymry
ap+an—
(b) anto = (n)(n+1§
) _ aptant1
)



