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_Day 1 HW:

Find the radius of convergence and interval of convergence of the series.
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Day 2 HW:

Find a power serj )
rie ’
S Tepresentation for the function and determine the interval of convergence.
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Day 3 HW:
Find a power series representation for the function and determine the radius of convergence.
2
x
9. f(x)=In(5-x) 10. f(x)q____.-ﬁ
oo ( A ___,. Q, 5 ( 2.1‘)
a2
3 = v\h/\—
a e ok 12, f(x)=arctan(%
LL., flx)=s=—x; e _ . f(x)=arctan 3
A L (%)

Find a power series representation for £, and graph f as several partial sums s, (x) on the same screen. What

happens as # increases?

Cf(x)=In(3+X%) <
18409 pf\:@\)%w) (fs)

1
gt 14. f®==758.
,e=3 A ‘

16. f(x)=tan"' (2x)

~

& 2
Evaluate the i hdefinite integral as a power series. What is the radius of conv ergence?
In(1-¢
17 [adt B 8. U (-1,
-1 C'\’Z e e'r;, \
W 9Tl
x—tan"' x
19. J'tan"(xz)dx d, 2n— 20, [~ 5——dx
A (,\\“__E———"" 2=\ x

Usea power series to approx1mate the definite integral to six decimal places.
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Day 4 HW:
Free Response Practice
Calc. Active:'

An object movin ;
¢ along a curve in the xy-plane has position (x(t),y(l)) at time ¢ 20 with

dx
?’“121—3! and‘;} 1n(l+(/—4)‘),

Attimes =
£=0, the object is at position (-13, 5). At time£ =2, the object is at point P with x-coordinate 3.

a) Find the accclcration vector at time ¢ = 2 and speed atf = ) + )
= peed att =2. 'V(Z) ~ L~ 2 An

1 Gt =
oy = ¢ \7_-17_ Si-ghs =22\
b) Find the y-coordinate of 7, \r(-?-\" EO’ RN

N (2)= &+ So (12 -2 *‘(b’\tl*(:b—‘?\")\é = o -1+ (

¢) Write an equation for the line tangent to the curve at P. (4£=2))

N- 0= D do) = s a2}
dy le=2 Mde|e=2 Vi

d) For what value of 4, if any, is the object at rest? Explain your reasoning.

NON — Calc. Active:
Consider the curve given by p*=24xy

d *
a) Show thatéi:__,!___ ’L% Cipx \ﬁ 3 aé

2y—x
22 (Lo =9
S = T

b) Find all points (x, y)on the curve where the line tangent to the curve has slopei ;

c¢) Show that there are no points (x, y) on the curve where the line tangent to the curve is horizontal.

d) Letxandybe functions of time 7 that are related by the equation y* =2+ xy. Attimes =5. the value of

ris 3 andf.{!-z 6. Find the value of LS attime/=3.
dt dl

(US|
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Ay 5-6 HW:

Find the Maclaurip cor:

: N series for
expansion for e*, sin X,Cos x (fS(z) é\ Iso, find the associated radius of convergence. [Hint: Use the series
L fx) ¢ bottom of pg. 51) when possible to find the Maclaurin series for fx).]

- J{X)=cosx '
KE oY XU F @ 2 /() =sin2x
L 2 UL 0y e Lzl

4. f(x)=In(1+x)
Gt 2)
&_M x A7

oo
7l Vo =3 on™- 0xd Sy 'ZD
n—
5. f(x):es"' o x
\vr Bxr 5:’_‘1. A V‘FWX"*_‘_-Z" S

2 3\ ( \
7 _ “l o n Lo
S(X)=cosmx 8. fx)=e
9. f(x)=xtan" x 10. f(x)=sinx"
1L f(x)=x%e" 12. f(x)=xcos2x
< "
Find the Taylor series for f{x) centered at the given value of . S (' X ’0\\
Nn=0 N
13. f(x)=1+x+x%, a=22\ 14. f(x)=x*, a=-1
k=2 ( =
P X ~2)
7 =
15. f(x)=¢", a=3 g]“ 16. f(x)=Inx, a=2
_(_&:‘.ﬂ-
. Nn=0 LAY : ; V3
17. f(x)=cosx, a=n 18. f(x)=sinx, e

%’1'9. f(x) =,/\/;, a=9 20. f(x)=x72, a=1

21. For a given function s(x), a 12™-order Taylor polynomial is written in ascending powers of x, so that the last

O

A) ! B) 3(8!) C) 12! D)3960°  E) Cannot be determined

12
term of the polynomial i?@ Which is the value of A'2(0), the 12" derivative of / at x==0?
S
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Day 7 HW:

(wr‘\ )
R ¢ |47 10

( ){'a)vv\-'l

il IR =

Unt)!

a) Approximate f by a Taylor polynomial with degree # at the number a

b) U_se T:':tylor’s Inequality to estimate the
given interval,

accuracy of the approximation f(x) = 7, (x) when x lies in the

f(x)=f|fl=4 n=2 4<x<42

n -] a=M 2 e

olxel =7 — @ L *&;ﬁ'—ﬁ)— _(X-"{) B n ™
e “ 4 0-0DDOIS L 25
2 39

f(x)=x7 a=1 n=2 09<x<1.1

B4 =20y «s(u-~)"

. f(x)=cos(x)  a=7 n=4 0<x<2m/3 4
ol \0*::“‘ * @ L - 3G _ (x-RY' *ﬁtx—-"‘l%yiﬂ(x—""?ﬂ
o ek [P i S, ‘2 4P
2 @h ~ 9. 0\MQG -
e

n=3 0.5<x<15

F(x)=In(1+2x) a=1

@] WD+ 2l
=

a=1 n=3

. f(x)=xInx

B (x-D) * N
g

20", BV

A

S<x<1.5

_ Y
U

g\

Taylor/Maclaurin Series you should know (yes, memorize):

+ -

e i(‘l)"(z—);ﬁ)—!

; x2 xn L) xn
e =]+x+5+-.-+~’;—!+---=§5
; -x«x—3+£—---+(~l)" x2n+l
3l Qn+1)
x2 x4 ? x2n '
cosx=l——2—!+2-!-—---+(-l) (2_n)—!+
x2 xJ "_Ixn
n(1+x)=x- e e

for x = all real #s

20+l
n=0

2n

i(‘l)" = for x = all real #s
n=0 (2”)'
=D (1= ~l<x<l

n

n=1

for x = all real #s
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ower Series Review

1. What is the radius of convergence of the series i 2=2)

; e~ nl
¢ (A)0 (B) 1 (©)2 (D)3 @

n

2. For what values of  does Zsr" converge?

n=0
F} (A) =224<r<22 (B) =1.67 <r <1.67 (C) -5<r<5
) For all values of » (E) r =0only

n

X

3. What is the radius of convergence of the series Z e
=0

P (A) 0 @ ©2  (De (E) o

1
4. The first four terms.of-the-Taylor series around 0 of o are
“1_()1—2x+4x2— 2 (B) 1+2x +4x* +8x° (C) 1-x+2x7 —4x

(D) 1+ x+2x" +4x° (E) 1-2x* +4x" —8x°

V=

5. The first four terms of the Taylor series around 0 of COS(\/; ) are

x ¥ X 2 % ox
—t—t— O l-=—4+—-—
P;' (B)1+2+4! 6! ©) 2 4 6
(D) P 4 (E) WA
2 4 6 2 4! 6!
6. The Taylor polynomial of order 3 at x = 0 for J1+x is
® %2 3x X T B x X X
A) l+=——+=— 45— —+— C) 1-=+—-—
& I R T O15*3 16
o~ 2 \xl——/ 2 3
(D) s =T =" A
N TR 2 4 8
7. The Taylor polynomial of order 3 at x =1for e’ is
x—-1) (x=1)’ ]
9 (A)1+(x—l)+( 2) +( 3) (B) e|:1+(x—l)+

(©) EL1+(x+l)+(x;1) +(x;1) j|

2! 3!

(E) e 1-—(x—1)+(x_1)2 +(x-1)3}
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3
8. The coeffici LM :
oefficient of (X_Z) In the Taylor series about g—of f(x)=cosx 1s

) V3

. o g B _L i ﬂ\

9. The Taylor polynomial of order 3 at x = 0 for (1+ x)p , where pis a constant, is

W)L+ pr+ p(p=1)x + p(p-1)(p=2) ¥ (B)1+px+p(’;"1)x +p(p—13)(p—2)xa

6:;;7(1 i Bl 3;@ o) pes 22710, 2 0(p72)

—

(E) anc oflhcsc

[

\\

10. The ’I"aylor series for In(1+2x)about x=0is

2
(A) 2X—(2x) +(2:) (2x) . (B) 2x—2x* +8x’ =16x* +..

9 (C) 2x—4x* +16x° +... (D) 2x-2x’ + x Ldet 4,

N ) S L3 €3
2! 3! Al 25

11. What are the first four nonzero terms in the power series expansion of e about x=07
2 3 .
(A)1+x+%+% (B)1—4x +8x* —32x°

" (C)1—4x—2x2—%x3 (D)1—43c+8x2—2x3

(E)1—4x+8x2 —‘63—4x3

2 3 4
: ; e k]
12. What are all values of x for which the series x —?+— ——+...converges?

C/ (A)-1<x<1 (B)-1<x<1
- (D)-1<x<l (E)Allreal x
13, SN @”

h=0 (2"1)T 2
5. (A) 1 @ @z O ) ¢*

14. Let T(x) = Z( f)gifl- be the Taylor series for a function /. What is the value of f"”(3), the

) tenth derivative of fat x=37 2 )
- (A) 0 & (B) 2.691 x 107 (C) 9.766 x 10™
(D) 9.766 x 10°* (E)0.5
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3 5
A X
31
2 4
X X
TR

16.1f f(x)= Z‘(cos2 x)*, then f(-i—)is
k=1

(A) -2 (B) -1 )0 @ (E)2
_Q/ () i (D)

17. The function f has derivatives of all orders for all real numbers x. Assume
f(2)=-3,1'(2)=5,1"(2) =3,and f"(2) =-8.
(a) Write the third-degree Taylor polynomial for f about x = 2 and use it to approximate f(1.5).
(b) The fourth derivative of f satisfies the inequality |f“”(x)] <3 forall x in the closed interval [1.5,2].
Use the Lagrange error bound on the approximation to f(1.5) found in part (2) to explain why
JF(1.5) #—a,
(c) Write the fourth-degree Taylor polynomial, P(x), for g(x)=1 (x*+2) about x=0. Use P to explain
why g must have a relative minimum at x = 0.

L. 2 3 n+l
18. A function f is defined by: f(x)=5+3—2x+§;x2+_”+ =

x" +... forall x in the interval of

convergence of the given power series.
(a) Find the interval of convergence for this power series. Show the work that leads to your answer.

f(x)—%_

(b) Find lm(}

(c) Write the first three nonzero terms and the general term for an infinite series that represents f f(x)dx.

(d) Find the sum of the series determined in part (c).
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, series Review Answers:

e

A

Vhwrne

= e = = O 00N O
OO0 0ONUUUWrXr2wmW>m

hinslolose

3 : 4 3
17.A) T;(x)=-3+5(x—2)+—2-(x——2) -'5(.1’—2)

Approx at 1.5 = -4,958

B) Error Bound = .00728125

F(1.5) > -4.9583 - .0078125 = -4.966 . -5

Thus, f(1.5) does not = -5
18. A) Use Ratio Test (-3, 3)
B) 2/9

0)
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