Practice Questions from 11.1-11.4

1. Answer the following for the power series Z ¢,(x—a)" . Complete the blanks.

The power series z ¢,(x—a)" is centered at the value x = |

g

3

Suppose the interval of convergence is all real numbers. Then the radius of convergence is R = oo :

ld
H

Suppose the interval of convergence is only the value x = a. Then the radius of convergence is R = 0 .

d. Suppose the interval of convergence is | x—a |<b,ic. a—b<x< a+b.

Then the radius of convergence is R = b

2. The interval of convergence of Z[ 2 ; 4] is 2 [£x< (’ . Show work below.

n=l1

Hint: It is a geometric series.

~1 < X249 <)
2

-2 < X-4 < 2
4 -2 < X < Q+4
3 < X < ¢

3. Suppose we have the following
f(34)= 60,
f'(34)= 43,
S"(34)=22, and

™ (34) = 30.

a.  Write the third-order Taylor polynomial approximation to fat x = 34 in expanded form. Simplify please.

w=F (34) + -ﬁ(sq)(w-Bq) + €' (39)(,(_3q) A -F“(sq)( 3*:)
ol
2 b L{g(z-sq) + (x—BQ)" --;(x-sq) ,
= 60 + U3 (y-34)+ u(x 342 + §(x-34)

b. True or False: The polynomial #(x) is the tangent cubic to f'at the value x = 3
3§

True'



4 . Report the interval of convergence of Zn'xs" Selectone. Use. raho ¥eat 4o fir nd which value 63 3C£
n=0 mbk& 4

Converge,
A ~1<x<1 B. _T<x<T C. <x<ifs -E. —l<x<l F. —w<x<w J

. 5(’\*') ¢ i
e (31| < (i (€00 e [ ) i (-] 891
n-500 n=ygo n! X;n nam . N300 Grall x.
5. The interval of convergence of z;:’ is @) | Show work below,
n=1 M2
w313 3 3
L QAH‘ 52 l [ ' "Lm X' 5 L
N0 o8 (""")' )t" lm Tnen) n-H for AN %,
6. Consider ZGL)
n=l1 n ]
a. The radius of convergence is R = /3 Show work below.
oo | Qass| \m) 2 - m el 2= lim (2] <1 fr
300l Ta’ n26 (f\"") G N30 trp ";443:<. Ya
T3 I\eclr.'n
uﬁ"eﬁdpoh:ﬁ’

b. Ifx is equal to the left endpoint of the interval of convergence, the series (3x) will 3

ke B E

c. Ifxis equal to the right endpoint of the interval of convergence, the series Z( ) will SRR

€ x= 15, we have T S g
d. State the reasons which justify your claims about the endpoints in parts b and c.

part b: Aldern 3Humomc$0\£u (:nAST)
paat-¢’, Haamonic Sentes

- So the m-lmaﬂcgconu«tgmu is
7. Consider ;( l)"”(x ] " < 3 /
a. The radius of convergence is R = 1 . Show work below.
| Qn I\-I-I‘L e \ ( {)
m | 28| = - 5 &(
n'-)ﬂo‘ (28 A-ne ‘ (n+0)* XM" no (n i3
> [
n* | 3| <) or ~1<x<
= i na)* ‘W\ ‘X-l [« lim 'X\ ¢ = E"’;,f’:,un
Nn-b n-20 end po¢

4l
b. Ifx is equal to the left endpomt of the mterval./o&lvergence t] 1) "“ —) will e

of 1es == .
3oty wehwe. 0 (-TEY- (€0 C) 9 53 e
n=) n*>

n+l 1
¢, Ifxis equal to the right endpoint of the mterval of convergcnce the series Z( hie (x_ willzso .
W )(= ue haxre §) ("’)

d. State the reasons which justify your claims about the endpoints in parts b and c.

part b P'W"f'i =3 So the inferval 4 conveggenca i s
pmfc:AS e v



Fun Facts:

E:3 o 2 3 4 3 -1 7 2 4 6
X % e 3 b i = X X
For all x we have e¢* = z —=1+x -!-——+ —ee sinx=x——+4+—-""+... cosx=1-2_X X

= 1! 2! 3! 4! 31517 21 41 6'
For—1< x< 1 we have %: DX =ltx+xt 42 x4
=X =0
X X
3 4 - 3

For—1 < x < 1 we have ln(1+x)=x'—£2—+———+~- For-1<x < lwehave tan'x = x—- > + X _ * , .

5 7

5

| ;
8. Complete: 1-— 5t % = %1- % - é+ =[ In | . The name of this series is called the A ltern ahng Harmen i€ series.
TIP: Use a Fun Fact above. Write in the box
an exact number or Be specific please.
DNE or « or —w,
9. Complete: 1 +% - % %+ % + %+-- =| 09O |.The name of this series is called the Hanmonic series.
Write in the box B ific pl
an exact number or :Speaiic pease,
DNE or « or =,
& ; —_—
PRER B0
10. a. In sigma notation the series —x — e T & — T = i n é
(=i o
b. Use one of the Fun Facts above to determine what function f{x) the series —x — B approximates.
=11 ( [ = 76) .The radius of convergence is R = ] / Simplified please.
. . . . ==l l
¢.  Write the first four terms of the series in expanded form if x = —1. ' - 2 4 '/3 S 7‘_.! o
The left endpoint x =—1 ____inthe interval of convergence. Explain your answer,
@ is not}
. . Simplified please.
Reason: Qu.ﬂ_g-hon & n [+ is Ak. Haam . Senced /
L
d. Write the first four terms of the series in-expanded form ifx=1. | = [ ""-‘i "'é - t‘L{ —
The right endpoint x = 1 - in the interval of convergence. Explain your answer.
{is,
el
Reason: __{Queshon 9. I s fhe apposte of the nRaamonic Sen (oa. R Y
; A A
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11. Consider function fx) = 10 tan™" (2w) . Write the first four terms of the series. s,mp],fed p ase li-f ‘Tll_j‘
use tan' (1) e
10tan”'2w) =| Q0w - FOW>, 320w _ 12807 Foous: i S‘w 3 s S 7
3 F -ta-n (aw)= 2w = W w7
\ Bl
m o
12. Consider function f{w) =sin(w?) . Write the first four terms of the series. hglml:rlfm Hease ‘k""l 6; lo
- z 0 ) /
d W, Wl W

® 2 —=
sin(w’) = | W7 = =5 5 =7 +...
i X ” ; g Simplified please.
13. Consider function flw) =e™ . Write the first four terms of the series. /

w? 3
Tl -w Y - o

Use &K l—f(Lj-P(“W [Z=)* (_,,_)i




14. The term-by-term derivative of fix) = > 5x" = 5 + Sx+5x* +5x* +5x* +..- is the power series below.

Xz~ = §-10+[S420 - - diveged by osaillahon
d.

a.

b. The radius of convergence of f “ (x) is R = l This is & 3‘0’“‘—““C Series

c.

e.

f.

Write the first four nonzero terms of the series for £ * (x).

)=

n=0

/ Simplified please

5+ 1+ [Sx™ + 20xT ;..

If x is equal to the left endpoint of the interval of convergence, the series for f  (x) will

If x is equal to the right endpoint of the interval of convergence, the series for f * (x) will

With £z % and 05 5
so it convergaaif [x|< |

p_—— * L\
X=| :_> S4 10+ |S+204:+ = 0O {converge[diverge} ) b+
Write the series for f * (x) in sigma notation. n P
Fg= 5 (5,,,(‘-1 Take Hua daniuwchve with Nedpact 4o X G §X L F
+v get Snx”
When x is in the interval of convergence, we can write the series for f  (x) as what rational function? 3 5,
' 2 o e
L Fex)= 65+ Sx+ Sx+ 35X+ =
/0= % " Deffeunhate tha cight hand side
‘- N
i 4. . 2 .50-%)" By geomeinic
dx (-x) ~ v L
g B T
2 & £ (1-¥)

-_ b — - - — . — — .

=y = (l"x)ﬁz';é‘f'x)

: el ol =)
(t—x)?'

g

Hole at x =—1

Vertical Asymptote at x = 1.





