Practice Questions from HW 26

& -40)n = - =
1. Consider the function f{x) :E 30(x 20 J i 30(x 40]+ So(x 2040 )2+ 30[x2;0)3+

n=0 20
30 - : 301",

a. Evaluate. No work need be shown. rB? Y 3 ' n . 30 "301'3:‘ o_?z?] L

Write in the box an exact number or DNE or  or —c, ** 7 Z 30 ( B ‘) diwerges

L A

f72)=| oo ® f56)=|1850 1 f20)= | beNE f60)=| Co 850(1)

(] g?@ " =30+304 -+
M§30(( )":-oo n:-oaf‘?aormg
b. Foréhat values of x does f{x) converge? Show work. 20 |<x< 60 S ¥=-4O ¢
P i aw
So diveyes -20<& ¥-4o< 20
¢. Report the sum of the series on its interval of convergence. 2 - bov a0 Y/¢ 20 < X< 60
a= 30) k= X=Yo o - _E_o__.-—-“' .‘;‘o ZO-(* O

d. What is true about the graph of f{x) at thdleft endpoint”

% ¥= 20 y Since F. (?-932 BNE e haxe qcr‘cica[ asymptote with y —0, vertical asymptote with y ——ao, defined poim-)
e.  What is frue about the graph of A{x) at the right endpoint?
At X 60, §iMce, ‘F (60) =00, we hw.( a, {holc(ertical asymptote with y —Ecrtica] asymptote with y ——oo, defined point}

S (=1 k. 25 ‘ % X5
2, The series ¢(x) = Z T is a child of the geometric sericsz ar* where the value of g = Q and | wm——— [ =p
k=0 1024 k=0 24

which converges for | = " S e q - You can solve the inequality graphically or with a table,

0 &
a. At the left endpoint, c(x) becomes the series Z 2- 1K =l 2| 21+ 24 +| 2-|* ... which will
f k=0 b {convergeediver
What is true about the limit of partial sums S,? lim S, = 0\Q | . Write in the box an exact number or DNE or « or —o.
n-—= oo

What is true about the graph of c(x) at the left endpoint?

{ hole,@ asymptote with y —m)vcrtica] asymptote with y ——, defined point}

b. Attherightendpoint,c(x)becomestheseriesZ ?_-(-lr = |Z |*+]| =2/ - =21+ ... which will

k=0 {convergC_ diverge} )

What is true about the limit of partial sums S,? lim S, = DWNE-| . Write in the box an exact number or DNE or « or —w.

n=co

What is true about the graph of c(x) at the right endpoint?
({ho[e, lvem‘cai asymptote with y —, vertical asymptote with y ——os, defined.poin

a, z o2y
¢. Report the sum of the series on its interval of convergence. (=2 St e | (.
. S 1=r x5\ 1024
F= & l+ -0
[ol“f {024
3. Complete: 1 - LIPEL N, R - [nZ. | The name of this series is called the A Herndhng Hamonic series.
2 3 4 5§ % i s
Write in the box
an exact number or .
o) ——— Be specific please.
4. Complete: 1 + % + % - l+ 2 + L ++ = p® |- The name of this series is called the demomc series.

4 8§ %
\ Write in the box '\

an exact number or
DNE or = or —m,

Be specific please.



o0

5. a. Insigma notation the series SO=1 - x+ (2P + ()P +(x)t+... = E | (— \()4 j

0o i M3
b. The series f{x) is a child of the geometric seriesz ark where the value of a = I ’and =X|=r
k=0

The radius of convergence of f{x) is R = !

(23]

c. At the leﬁendpoint,f(x)becomesthcseriesz (l)n =| 1 ¥ S / + ...which will

\“’ .F(-[) = k=0 {converdeivcrg;t} )

What is true about the limit of partial sums 5,2 lim S»=| OO | . Write in the box an exact number or DNE or o or —o,
n—= o

What is true about the graph of f{x) at the left endpoint?

00

{ hoicﬁcnical asymptote with y —oo, Dcrtical asymptote with y ——e, defined point)
; : . A , ;
d. At the right endpoint, f{x) becomes the series Z (-—5) = , =]+ l +{={Jf... whichwil

L

What is true about the limit of partial sums S,2 lim S»=| DNE-| . Write in the box an exact number or DNE or o or —o0,
n— 00

What is true about the graph of fx) at the right endpoint?

hole, Fertical asymptote with y —cw, vertical asymptote with y ——co, defined point}
e. Report the sum of the series f{x) on its interval of convergence. (4 = | a. = ! = _....l——--
Fre=X (=~ |=FX) g
f. - Use the Root Test or Ratio Test (your choice) to show that the radius of convergence in part b is what you have claimed. a44

Roor:  [im lsc"l'}\ 2 ltg\mlﬂ =g lm-L=1xl<l  Ratio: |y l&f\‘,

N0 e A0
g. Integrate the above series term by term to create glx) = / Sx)dx. TIP: Be sure you are integrating. = “ M [ )(\
o0
+l ok 2 <\
00 e
8(x)=X+lg+¥3+-f+ﬁ + ... =Z("'}K‘-)-(- I~
3 4| |5 sl Kk
h.  The radius of convergence of g(x) is R = ;
2K+\
oo
-\
i. At the left endpoint, g(x) becomes the series Z (_K)_— =|=]|+ :-'- + “5 + "',{- + ...which will -
k=1 A 4 {converge{diverge
xS @D
What is true about the limit of partial sums S,? lim S, = =00 | . Write in the box an exact number or DNE or w or —co,

= 00

What is true about the graph of g(x) at the left endpoint?

{hole, vertical asymptote with y —oo, ‘cnical asymptote with y» ——oo, }ef'med point}

0 A 7 K+ = ksq—
J. At the right endpoint, g(x) becomes the series E (._-—>-- =| Il % + -é- + -,L+ ...which will _£ :
3 (i) - > k=1 K ,divergc}

What is true about the limit of partial sums S,? lim S, = In ] . Write in the box an exact number or DNE or w or —o,
=0

What is true about the graph of g(x) at the right endpoint?

Fd
{hole, vertical asymptote with y —oo, vertical asymptote with y ——cofdefined point}

k. Report the sum of the series g(x) on its interval of convergence. TIP: Integrate the expression in Se. j l—'l!:_ X = [n(l{. g)



o0 n
2 3 4 5 3 K
6. a. Insigma notation the series u(x) = —x — %- - % . S = E S n

4 5
n
. XE xl x-l xl x3 ):-I xj
b.  Use the series for In(l +x)=x~— £ + - -4—+- -- to find what function u(x) = — x — i vl el approximates.
u(x) = ’Qn (!,. x‘) . The radius of convergence is R = ‘ Simplified please
/ )
lace X With ~X

¢ Write the first four terms of the series in expanded form ifx=—1. | | "'/g' + é- S # =

The left endpoint x = -1 in the interval of convergence. Explain your answer.
Al er monic. Serieo  (Quashon3) A.S.T

What is true about the graph of u(x) at the left endpoint?

Reason:

{hole, vertical asymptote with y —s, vertical asvmptotc with y ——c0 (fmed point} ’

d.  Write the first four terms of the series in expanded form if x=1, [ .| = ?,_ - ﬁ‘

The right endpoint x = 1 - in the interval of convergence. Explain your answer. T e Simplified please.
{1,

Reason; 'h‘U{ O; g 24 ( Quﬂ.f'h‘?fl L{,)

What is true about the graph of u(x) at the right endpoint?

{hole, vertical asymptote with y —, (er;jcgﬂ asymptote with y —’-Qeﬁned point}

325180 39,300 39,420 ‘5 "Os w 60'1

7. Consider the series v(x) = 32x60 — + - + "

3 5 T 04/ ‘)(5 ‘ro
32y 180 3253 3215420
+
3

a. Examine the pattern to report the next term: 3260 _

]
w3 w3 2n+1
b. The series v(x) is a child series of the series tan~ 'w= w — —3—+ T— —+ Z (=1 = l
n-+

which converges on —1 <w < 1. Use the series for tan™'w to write what v(x) converges to on its mterval of convergence,

180 300 420 -
v(x) = 32x60 — 32; + 2% - i +=32ta.n (Xéo)

5 7
5 N+60
0 [|2+! N |20
. . . s " = X : (-I) - .3__ x —
¢.  Write the series v(x) in sigma notation: w(x) = Z (=Daf{32|
n=1 2n+ 1 2N+
h=t
d. Differentiate the series w(x) term by term to create the expanded series for v ' (x). TIP: Be sure you are differentiating.
14 224 419
v = [1920%5T |+ [=90OXT | | qex |+ | ~1q20% B -
]9 x
e m——
e.  The radius of convergence of v’ (x) is R = ' - On its interval of convergence, v’ (x) converges to v ' (x) = o x‘
TIP: Differentiate the expression in part b. l
120%+57 viZ 32tant(x "")
f.  Write the series v ' (x) in sigma notation: v "(x)= 2 quOK
TIP: Differentiate the expressiomin part c. = 3?-' 2 K
Find ‘32...r X"“S"“ (201 60~ | L+ (x*) o
n d'L o P {bo)??n\f-h X ~——cg
2n+1 L (?-“\Q = _ 32.60x 5T
e —

‘*xlw



179 2419 419
v/(Xd)= lqzoxﬂ-m’zox + (920X  —(920x

g.  Write the first four terms of the series v ’ (x) in expanded form if x=—1. | 1929 + (920-(%20 +1920 -~ ---

The left endpoint x = -1 = in the interval of convergence. Explain your answer.
{is, Simplified please.
Reason: leCf:]eS b:{ oscillahion

What is true about the graph of v ' (x) at the left endpoint?

venical asymptote with y —o, vertical asymptote with y ——o0, defined point}

h.  Write the first four terms of the series v ' (x) in expanded form if x = 1.| (420 —( 20 +1920 -1920 )

The right endpoint x = 1 in the interval of convergence. Explain your answer.
{is
Reason: dmr_ns b:l osal(ﬁ,‘hcf\

Simplified please.

What is true about the graph of v ' (x) at the right endpoint?
‘ertical asymptote with y —oo, vertical asymptote with y ——oo, defined point}

960
d. Sketch a graph of the series v/ (x) on its the interval of cor;gargence.
V'C?Cv): _____..[‘qz‘?z’g — :
+x
s

. The term-by-term derivative of fx) = > 5x" = 5 + 5x+5x% +5x° +5x* +... is the power series below.

n=0

A : Simplified pleas
a.  Write the first four nonzero terms of the series for £  (x). / e
2 + ...

7'0= S+ 10X 4 [§x% + 20x

i (misr= 1 This is a geometric senes with =X and @=5
b.  The radius of convergence of /' (x) is R= == 2 o S o ey

¢. Ifxisequal to the left endpoint of the interval of convergence, the series for 1) will

{converge{diverge :
X=-12) 5-(0+5-20 +: diveqes by osaillahon 5, = 5,5 onds

e. Ifxisequal to the right endpoint of the interval of convergence, the series for £ (x) will P .-}\ :
{convergef diverge
X=12 S +I0+IS+20 +--. = oo (venheal asymptoic) e} )

. . ’ . . . n
f.  Write the series for /' (x) in sigma notation. ."_‘( {) - <§; S X

f’(x)="=&){ Sax"™ J Lix)=5 Z,%x X" = 5-Zn "

g When x is in the interval of convergence, we can write the series for /'’ (x) as what rational function?

Differentiaic the right hand side: i)
f(x)= S+5x4-$xz+5x3+---'—'-‘§;_°“( )

/'@ = £109T B4 ox+isk¥er = 4 50-0)
-

-2
= ~§(-¥) 3

- e K\-/W
ol . —-;—)"z’( =1
h. Sketch a graph of ZSx” =5 +5x+5x*+5x° +5x* +--- on its the interval of convergence. (' ¥
" hole at x= - = 2~
V.a at X= | opproachuny 00 (1-%)

Chain rule



