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Find the first four terms of the binomial scries for the functions in Ex- 1\"? 2\
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1. (1 + x)?

Find series solutions for the initial value problems in Exercises 15-32.

150 4y =0, y(0) =1 4
17,0 =y=1, ¥(0)=0 18. ' + v =1, v(0) =2
19. v = v=x r(0)=0 i
W —w =0 () =1 v
2.0 - v =0, p(0) =2 4
24 (14 )+ 20 =0, ¥(0) =3
25, y" =¥ =0. y(0) = Tand y(0) = 0 "
26. y" 4+ v = 0. v(0)=0and y(0) =1
27, " v = a0 0y Land v(0) = 2 5
28 ¥ yv=ux V(0)=2and p(0) = —1
29. 3"~y = —x ¥(2) = “2and y(2) = 0 5
30. 3" = ¥l = 0. 100) = band ¢ (0) = @
3y 4 v =a ¥(0) = hand y(0) = a 5
320" - 4y =0, 2V10) land v(0) = 0
1
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12. (1 + Xz)'; -1+ 3X3 + (3)(.;!(7‘\ ) + (3)(2)(31!}()( ) =14 3xz + 3X'1 + X()

Find the binomial series for th T Tt ises [1-14.



n=0

18. Assume the solution has the formy = aj +ay;x + apx” + ... +a, X" +apx” + ...

= % =a, +2ax 4+ ... Fnax"! .

= %+y:(a1 +ag) + (2ay +apx 4+ Bag +a)x® 4+ ... Fma, Fa_)x" 4+ ... =1
= a; +ay = 1.2a; +a; =0, 3a3 + a, = 0 and in general na, + a,_; = 0. Sincey = 2 when x = 0 we have
a; = 2. Thereforea; = | —ay = —1,a, = %“l‘ :%,agz%"’ z—%, ...,an:ir‘]"-‘:%
= y:2~x+§x2f%2x?'+...+%x"+.4. :1+(lfx+%x2—£~2x3+...+%x"+...)
_ X (*\}“X"f _
714—; = l+e™
22,y — x%y = a; + 2a,x + Baz —ag)x® + (4a; —ax® + ... +(na, —a,_ X" +... =0 = a; =0,a, =0,
3ay —ay = 0,4a; — a; = 0and in general na, — a,_3 = 0. Since y = | when x = 0, we have ay = 1. Therefore
g y
p=%=ta=4=02a=%=02a=%=3. ... a0 = 15905 8w =0anday, =0
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~ —0.19044 with error |E| < &2~ & 0.00002

finding a Cartesian equation for it. Graph the Cartesian equation. (The
graphs will vary with the equation used.) Indicate the portion of the
graph traced by the particle and the direction of motion.

os2t, y=sin2t, 0=t=nm

cos(m — 1), y=sin(m —1), 0=t=m

68.x =cos(m—t),y=sin(mr —1),0<t <7
= cos?(m —t) +sin’(r —t) =1
=X +y'=1Ly20




2ox=-Vly=tt>0 = x=-fy
ory=x%4x<0

bOy

Find the lengths of the curves in Exercises 1-6.
Lx=1-¢ y=2+3 -2/3=1=1
2. x = cost, y =1+ sint, OSISQ
Jox=1, y=3t772, 0 == V3

4. x =132 vy =2+ 13, 0=1r=4

dx

dt

—sintand% =14+cost =

2
(&) + (%) = /(=sin 02 + (1 +cos O = /2 + 2 cos t
= Length = [ \/2+2costdi= \/Efoﬁ\/(%)(“”o“)dt:ﬁfow =
:\/Ef_ sin t
0

mdt(sincesintzOon[0,7r]);[u=]—cost = du=sintdt;t=0 = u=20,

t=n = u=2] — \/Ej;zu’l/zdu:\/i [2u1/2]3:4

I —cost




