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MATH 3705A
Test 2 Solutions
February 11, 2010

Questions 1-6 are multiple choice. Circle the correct answer. Only the answer will be marked.

1. The general solution of z%y” — 2zy’ + 3y = 0 for z # 0 is

V3_ V3

(@) cilz? +eala| T (B) alzPTT 4 elaT T (o) oY

o

[c1 + coln |z]]
(d) |z|? [cl cos (?lm ]a:|> + ¢ sin <§ln |a;]>] (e) None of the above

Solution: (d)

. The general solution of z%y” — 3zy’ + 4y = 0 for x # 0 is

(a) |z)? [c1 + coIn|z|] (b) c1]z|* + colz|? () |z|?[c1 cos(In |z|) + ¢ sin(In |x])]
(d) |z|?[c1 cos(21n |z|) + ¢ sin(21n|z])] (e) None of the above
Solution: (a)

. The general solution of 2z2%y"” — xy/ +y = 0 for z # 0 is

(a) ¢1]z|2 + cola] (b) |:r]% €1 COS gln]:ﬂ + ¢9 sin glnm])]

(c) |z|?[e1cos(21n |z]) + cosin(21n |z])] (d) |z]? [c1 cos(In |z]) + ¢ sin(In |z])]
(e) None of the above
Solution: (a)

. The general solution of z?y” + zy’ + (5z% — 9)y = 0 for = > 0 is

(a) a1 Js(VBx) + caJ_s(vBx) (b)) arJs(vBx) 4+ cYs(vV5x)
éc)l ClJ\/g((?)]f)) +cd_5(3z)  (d) e 5(37) +c2Y 5(37)  (e) None of the above

2,1

. The general solution of z2y” + zy’ + (42% — 3)y = 0 for z > 0 is

(a) ab(V32z) + 2J o(v3z)  (b) a1 5(2%) + coJ_ 5(22) In(z)
(c) a1 5(2z) + o _ 5(22)  (d) c1a(V3B2) + 2Ya(v3z)  (e) None of the above
Solution: (c)

1
. The singular points of the equation (z — 1)y” + zy’ + ?y =0 are
x

(a) 0, land =2 (b)0and 1 (c¢)0and —2 (d) 1and —2 (e) —2
Solution: (d)

. Find one (nonzero) series solution y; of the equation z?y” — zy’ + (1 — 2z)y = 0 valid

for x > 0 near g = 0.

Solution:
p(z) = = zp(z) = -1 = po=—1, q(x) = o zq(z) =1—-2x = g = 1.

P+ po—1r+q=r*-2r+1=(r—1)2=0 = 7, =7y = 1. One solution is given

by y; = Z A"t = Z a,z" . Then
n=0 n=0



e}

Yy = Z(n + Dayz", yf = Zn(n + 1apz"™ ' =
n=0 n=0
Zn(n + 1)an:r”+1 _ Z(n + l)an:ﬁnﬂ + Z a "t — Z 2a,7"2 =0 =
= n=0 n=0 n=0

n=0
> nlapa™t = 200" =0 = Y [(n+1)%an4 — 20, 2" =0
n=0 n=0 n=0

= (n+1)2an+1:2an20, n>0 :>7

2a,, >0

py1 = ———=, n > 0.
T (n+1)?

2a
n=0 = CL1:1—20,

2&1 22CL()
n=1= 0= 5= T

2 23 2"
n=2 = az= % = WZ;?’ etc., so a, = ﬁ, n > 0, and one solution is

- 2" n+1
b= Z nz* .
= (nl)



