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. For the equation z%y” — 3/ +

MATH 3705C
Test 2 Solutions
February 17, 2017

(-1
(a) All points are ordinary.

(b) 0 is irregular singular and 1 is regular singular.
(c) 0 is regular singular and 1 is irregular singular.
(d) Both 0 and 1 are regular singular.

(e) Both 0 and 1 are irregular singular.

Answer: (b)

. The general solution of the equation x%y” + 3zy’ + 5y = 0 for x # 0 is y =
(a) |z|=3/?[c; cos(@ In|z|) + c2 sin(‘/z_ In|z|)]  (b) 7 ¢ cos(In |z|) + o sin(ln |z|)]
(c) 27 er + calnlz]]  (d) e ®[es cos(x) + casin(x)] () None of the these

Answer: (e)

. The general solution of the equation x%y” + 3zy’ +y =0 for z # 0is y =

(a) =3[ cos(éln |z]) + co sin(\/?gln lz))]  (b) 27 Her+ealn|z|] (c) caxz™t 4 cox™?
(d) ¢1]z|3HVYD/2 4 ¢y|z|(3-VB/2 (e) None of the these
Answer: (b)

. The general solution of the equation z%y” — 6y = 0 for x # 0 is y =

(a) c1z? + ez (b) ez |0 + eol| @ () e1do(V/61) + c2Yo(v/6x)
(d) c12® 4+ cox™2  (e) None of these
Answer: (d)

. The general solution of the equation x%y” + xy/ + (522 —4)y =0for z > 0isy =

(a) c12(VBz) + 2Ya(VBz)  (b) c1a(VBx) + cad_o(VB)  (¢) e1d 5(22) + ca_ s5(2)
(d) a1J 5(27) + oY, 5(27)  (e) None of these
Answer: (a)

. Find one (nonzero) solution y; of 2%y” — a3’ + (1 + z)y = 0 about xy = 0 for z > 0.

Solution:

1 1
p(r) = —— and ¢(x) = _I;:E are singular at 0, and zp(z) = —1 and 2%¢(z) = 1 +x
X x
are analytic at 0. Hence, 0 is a regular singular point, with pg = —1 and ¢y = 1. The
indicial equation is 7> + (pg — \)r +qo =7r* —2r +1=(r—1)> =0 = r = 1. Hence,
one so(gltion takes the form

= Z a,x™t. Then y| = Z(n + Danz", yf = Z n(n + 1)a,z™ ",
n=0 n=0 n=0

and the equation requlres that

Z (n+ Day,z™™ — Z(n + Da,z™™ + Zana:"“ + Z%ZE =0 =

n=0 n=0 n=0
Zn ana:"+1+2anzv =0 = Z (n+1)%an41 + an] 2" =0 =
n=0
—an,
Uns1 = ————=, n > 0. Then

(n+1)2
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