. = g - . . 2 g(n
Tolor orice = f—n!Q{x—w) | maclauccn terce 3 £_;L/OL@

Math 152/172 WEEK in REVIEW 10 Spring 2025.

ha = (—1)mem < n
1. Find £U59(0), the 152nd derivative for the function f(z) = s 2 %
Zdnn+2) o
7

£70)
n! T an(ne)
po 0y O gosygy (D7 (159!

7\ 3" n+l) J '51(/5,24-2,)
n=152

= cn) 5 n
2, Find the Taylor series expansion for the following functions %:‘; ;e’ﬂ-’Q [)6‘5)
{a) met n:cntx_n:d atxr =25
neo  f6)-xe>
%
ey A€ ¥, 3xe =@ (@*3) 3)
2R)- 3 (|+3A +39 B @* *

= oe¥+ ?xe

3x
s {"()C) a;e - q@ —lrl?)(@

@33" ( @)+ 3x)

@@“ (@*m‘)

n=2

,__C”Li‘i)_e—— (x-5)"

z M (x-2)"

(b) In(1+=x) centered at @ = 2 o
f()‘)=,(,n((+x), {(2)= An(12)=4n3 £02)= D" (n-1)!
4= = (" 3"
< (- (D! n
,{{"()t) = (l-tx)-z' An(1¥)= 4”(/*‘?‘) + %’ 2% nl (x-2)
fm() (- D(.,z)(l-fx) [,;(Hy): é"«-é-f uZ__’ —(i—l)‘,;,,,—l ()t-'L) n
_(_Q 2! (Hx) w0

£ ()=o) (10a7 : 5
< (023! (x4) (;(("‘( V) = (,(') (n-9! (’“‘)
JPRIEN (—D'H (" D,
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L7 R e AN A VL DA}

= (3] (xeel) £ ()= 0" (n-D)! (149"

n-\ |
. = (‘__——-D ("-D ;
{ (9 Crea™

Table 1: Important Maclaurin Series and their Radii of Convergence

'l ks
——= X =l A+ R=1
]_.1' A=
i el . 2 3
EI=EL_=1+L+L+L+... R ==
= o 12 3

. = . prtil ¥ xS 7
R T T k=

o ',r].ﬂ x: .t+ xt\
sx= X(=1) -] - —— - R =
cos e E} (2n)! ST TRY

= X In+l _1..3 1.5 .T?
tan 'x = X(—1)" =yr——4+—-—+ R=1
e E,{ m+1l 3 5 7

X 1.'“ 1.__‘ I,J. 1_4

Il +x)=F(-)""—=y-—— 4+ — 4. R=1
a(l + x} nz.[ e T

L kk—=1) , kik—1)k-2) |
[]+_1-}*—E(")_r“':|+kr+ {,“ o+ { 3 }_r'-l- R=1

a=0 3 1) F4 H
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3. Find the Maclanrin series for fiz).

|:H:| f{rj = 2 pos| D ] ZIL
Cog x= Z— (‘) (1n)l

an o .'L:"" an
@@ Z (O SONT T S0 @
gl " zﬂn %Jn—

%cas(3d = (X 25 (-0 W

3 H__X_)Va’ -?I(H lc_)'/s
© 1 75 - BQes) - A€ (1) G
+ Z‘ﬁ;l!(%_j)(%)‘+

=2 [e ot C’%’,)(— __o/ii{

co 1+ 5 (%) o (oot .'5") (3)°
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oo w xlhfl
arctom (¥)= ”Z=;(") “anel

4. Evaluate the integral

(a) @f‘ arctan(7x") dx

7_.1!.»1‘/. ()693”,

anckom [7'*3) =z (-0~ 2t %, % an+t|

an+| bntd

o
) . 2
n=9 .Qn-fl
e ?anl ‘)66’”6
= ) VI’_____
x* aretam [?‘xa) %; ( ) an+|
el on+S
an¢l n+d 2 oo F
ISR A A S-S W
T =0 an+l n=o0 aAn+|

5'}/)6"%&2/:\ (}x’) ﬂ’(x= gy % [fl)'L 7—“"+| ,x(ams‘] Ax

antl
=5 DZ', [ g (—l)"' 13”1 x bn+S p&x]
h=v AN+

@gﬁ[")" ?_.zml X bntlb 0=
= h=90 2”1-{ bn.fb
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5. Find the sum of the following series

(=

. ﬂ|:‘ 1}?;3!;.3-“
(a) 2—‘ !l
. o=
x—
e 5
>
Z¢= e - Ix
n=2
x= _3T
= 3m) -3 o |+3T
=. (- = 1 -(-2M= e -I*
h=2 T e ‘ (4 Tb

=1

_‘[ 1}?4321:“ x=3 .
) 2 i @

= w52
wnx= 2 O 2T

(=

an ]
- | — T 0 o° . n E
© 10 -y G - = O (%) am

=14

2
S o () - @)+ car®D o ze Tt =
(T

(an)! 2 ¢
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Uie £ )+ £ eare 270 (o> T )

6. Find the[ford degree Taylor polynomial for fiz) = /T at = = 4.

£6=x"* L()=-2

2= x 2=

£ (D P+ T3z
DT S Rl I A O Ml

3
T2+ 46 - g 6 £ 0

F;(x)-h—#(x—%- L e (ﬂ

7. Find thudt:p:rm Taylor polynomial for fx) = arctan{z) u
0= 40+ 2D )+ 2O (x-d?

£69)- arctan x [;(/)= ometam | =T

219= ——,LXLJ;'COV’,L. -z

N S S
£“()‘)= - (/‘f'/,):;lji \‘¥ (0= (H‘)" 4 a

2
Ta ()= T+ ‘t(x—/) - L.k [x-l)"= ——Z-Ff -;{jfx-')‘ JAT[k")

2

an
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Series Convergence Flowchart

Things to renwmber:
» peseries: The series
ZI
—
B converges if and only if p> 1

#» Geometric series: If [r] < 1 then
ot
= L-r
otherwise, that series diverges,

 All that matters s what bappens on a tail
For example, if ax bs ouly decrvasing after

I it alternating i sign
=™ and fa,| decressing?
N then you can write:

Converges
by Alternating Series Tost
~ ~ ~
Ya-YaYa
Try to show absohite convergens =1 mel Nel
i B2 Jon | comverges the finite sum cleacly I

¥OU Cal use covergenoe tests that require
abecrensing on the other part.

Are there any
wnsy comipagisons” Try Comparison Test:
- i a, < by and ¥ b, converges then ¥ a,, comvenges
. Wby < . and 3 b, diverges then 37 o, diverges
1

Try Limiat Comparison Test:
||.m;—: “ ¢ then

i< e oo then 3 0, comwrges ¢ 3 b, converges
if ¢ = 0 and 3 b, converges then T 0, converges.
e m 20 and T, diverges then T a, divergen.

Try Root Test:
lim i/h_.| =
0 < <1 then 3 a, converges
ife > 1 then ¥ a,, diverges
e =1 then test bs inconchusive

HD<e< | then ¥ a, comverges
ife > 1 then ¥ a,, diverges
if e w1 then tost is inconchsive

Is there & positive,

decrrasing f(r)

whsrj,'lu]:u. Try lntegral Test:

aned [ fix)de -

' 50 bael? ¥ @, comverges o+ [ fr)de converges Key .
e Mo
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S ani.  EYR
8. Find the radins and interval of converpence for the series Z M
n+l n n? 41
_ 3,,()‘_5)» Ane) = 3 [X-S) hl
T g T T e
n+f a
an+) 3 ”’”{x—S) n+|
; . ; — = ) — " T/ n
takio Todt ;‘f,'y:. ' ar\,} n%J (n+) >+ 3"’(36‘5')
n | - +]
— lim 3lx-5] - T T 3lx-5] f”" Rl
n—to=

Screen cli@in&taéég;diwpzs 8:18 PM
J
L 2 x-5<73F
+ 3

5'_?;. 4 X < 5"'{3_

interval »f convergence

; |

=(3lx-6’)<l )

Z (18" = (DT _F (DT converpent
Tt
n
x=1e OZp_an(%'s) = " = _= L wnw/rdwn!‘»‘
=T =l T pae W=y 17
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0. If the power series Zr.‘n{m 21" converges at » = 4 and diverges at » = —2, which of the following series
il &l =0 wnwxgen* Aivergent
will also converge? Ik r“’"”'ﬁ /// R=2
- ///// 1//[//////1#*—1‘0//}/ J Ix-2\< 2
(a) Z;cn( 12" _ﬂavagm,e -3 0;)1/ 2 pax<d

L= 5]

(b) Zf'ﬂ’i’“— Mer&mt-

oo oo oo g n
O S 2, - Fo (9
ra—0

nw=0

I O M Ae/C)

|- © P
il
10. Find the power series representation for the function f(z) = E —Jﬁgﬁé ®
|
4 . Z "
[=Xx o
). e
- 2
5-3x* (5-3x%) |
x>, zbx £ ( "3_)
A . ) = - o T 3xn
e L A
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11. Which of the following series converge. State the test vou have nsed.

ool
- T I — 1
0>

2 -
fm D22 I+0

. —\24*.
:Diwra,enf loy ohe Do nee. |

n+4n
By~
1+ 2n+ 4
“ o a‘aﬂ'ﬁ bgﬂt'("’m”b ijwon Teft when (’,om/ba//va’
Ve "W : | .
webh = L= (P—&ew, P 7/)
) 2
! Tt ] n _
;ﬁi ’ ;” = ;;wan:o nx+ant4 /

h&
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() irm““m wnmrggpé La the j}ﬂbﬁﬂ"( Tt

n—I1 _ ’u o(/«
T o™ - Aim ve Ax x”—&xd)‘ | xok= — 7
donverps. S xe e - e S féa——a) A
u(*' -t

—t*
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< /

- wnvarﬁewé , p- terced

|
(e) —
| ,,E;ﬂﬁ p=%7l

s pih

Tt Jdiverges, - 4derve
%l_ SJ_YT’_ a% )OF—;'/.%“

Ii( = lan| @ wnnrﬂ.ué-; = a. 4 Cctonver ut d,bd—o/ubwoﬂz_

12. Which of the following series converpges absolutely?

bdu/ the ﬂslte,rnaﬁg terigy T2#f

(a) i{_l]n - wnvzra,ené

n=1 ﬁ
o= N\ o= | o ’l_'_ _puvergln'b
%’%—‘ :%-’ﬁu_:z% y‘b' P=%1<]

wnvergznb :

= ._—-—("'}: 4%  condlitonall

11
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dorgey et . ‘M("@
(b) Z "l — wnvezﬁau Lla the albernahnoq ;:‘m&“_u‘ in —/——.

h—oe h=>e2
> ([ Ann T n e
= f ——N—/ - L r e
oo + n u= ’{MX
(’@W T X dx- M mx B}
I Test i = Ax s S = X A=
w(2) = MZ
u(f«' Ant
nt
= Aim g wdw = Adim f"l—l - %f) n? .Z,J = o=
to0e +—ee

(:naﬂdxomll&{ eowend,zﬂ
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(= 4]
13. How many terms is needed to approximate the sum of the series Z % within 2 = 10"
a1
> L 4 convergaut by the In;l;e?«fa,( Tert.
- h°
= oo :
6. < [ Ads, b=
n

-5+ 7 o ‘ 7. L <0
o° X - - —_— = Yy =
e = Nl MeE
n
{ ,__'1’__
4 n1 109
9
q A 0
10 >
lln‘l > 7 or n T
almmﬁ‘vg derceq .
il n
14, Use the fifth partial sum to approximate the sum of the series E %. Find the upper bound for
o a
the error in the estimate, 2
L% 2 - -—i‘ + =2 ]
sz 9s= - (1+3)! t (2+3)! (>+3)! " (4+3)! (5-*5)'

\Rs‘,‘ “"0\ . |

b - = — - 532
R < m‘,‘ W ¢ 7bH32

12
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