11.8

(6) a)
(-1* (x 5 D= _a6-0f @ (5~x)""
; g 3* g 3¢ ; 3
This is a geometric that will converge when 3=% ¢4
5-x 5-x
<1 and 3 > -1 Therefore, v >2 and y <8,

=>"1* This Diverges

0

-~}

o0

© £ w &
Aty=8: ZM - z(i:ﬁ] =3'(-1)" This also Diverges
k=0

Thus, the domain of fis 2 <y < 8,

(b)
_ oD G- e (5-3Y e(2Y 1
) ,Z.; 5 Z( 3) 2[3] >
CEVE-5) _of5-6Y -1y _ 1 3
te) = ZG: 3* Z[ 3 J 'Z(J Tl+y 4

(22) Geometric Series

w0 _ k -
z x= 3) Z(x 3} This geometric series converges when Rl % 1.
k=0

k=0 2

x—3 <1 and *—3

1<5 and > 1

> -1

o k s ‘
Atc=1: Z (1 Z[:;-] = Z(— 1y This diverges.
k=0

(5 3) =2Y & o
Atc=S5: E =12 =30 This diverges.
k=0 2) =




OR by Ratio Test

a . 1x=3
k4 — lim
ak k—»ec

p=lim

R— o0

‘ which must be < 1

x-3 x-3

<1 and > -1

THEREFORE: 10O.C.=(1,5) and R.O.C. =2

(28) by Ratio Test

k4l
p= limlak” = limlln(k L), Cn) M ud X | = im‘ L CADR (x=3) =|x-3|<1
= k+1 (Ink)x—-3)*| *=k+1 Ink
x—3<1land x-3>-1 - 2<x<4
a —_ k - — k
Aty=2: Y (In k)(;: 3 _ > (In kl( D Use Alternating Series Test to prove
k=0 k=0 :
convergence '
0 _ 2k an k
Aty =4: ZM = Zw Does not converge
k=0 k k=0 '
THEREFORE: 1.0.C. = [2,4) and RO.C. = 1
11.5
(1) a)

fix) =™ fx)=-e* fx)=e*
f0)=1 £(0) = -1 0y =1

2 2
fix)= 1+ (-1)(x) + 3;— =l-x+ % Quadratic Approximation

fx)=1-x Linear Approximation
(b)
f(x) = cos x fi(x) = -sin x f(x) = -cos x
f(0) = f(0)=0 £50) = -1

x? :
fx)~1- > Quadratic Approximation

fix)~1 Linear Approximation




(c)

0 Al

fix)=sinx f(x)=cosx fl(x) = -sin x
flai2)=1  f(n2)=0 n2)=-1
fx)~ 1~ (i:f;)i Quadratic Approximation
f(x) = 1 Linear Approximation
(d)

1 1
f(x) =vx fl(x) = "z“ﬁ fn(x) - 4572
f(1)=1 fiH=12 1= -1/4
fix)= 1+ (xz_ D_& _81) i Quadratic Approximation
f(}ﬁ) ~ 1+ g%l—) Linear Approximation
(2) a)
flx)y~ 1+ il VO C o By’ {See 1d above)

2 8
(b)
| fl1.l)=~ 1 -1 4 18 D’ =1.04875

V1.1=1.048808...
)
fx)=¢* fx)=-e* Hx)=e* fl(x) = -e™
fl0y=1 £0)=-1 0y =1 150y = -1
fo(x)_=1 (x)=1-x f;g(::;)=1—.:c+-J;—2 fg(x);l—x+£—£6i
fix)= U D7

Y x)=e*
fY0y=1

U ST A
fa(x) =1-x+ 5 "6 +

x4

24




@)

fix)=e™ f(x)=ac™ fix)=a%™ fl(x) = a’e™ V(x) = a’e™
floy=1 f0)=a (0) = a* 90y =a’ £9(0) = a*
fx)=1 Hx)=1+ax fz(x)=l+ax+a2 i

_ a’x’ % e 22 @ atxt
f(x)=1+ax+ p fa(x)=1+ax+ 5 + c + %
fi(x) = ;a kJIC
(12)

_ b ] __2 La_ 6 v . 24
=17 f® (1+ %) £) 1+ %) £ 1+ %" e A+x)
f0)=1 £(0) =-1 f1(0)=2 f0)=6 - Y0) =24
fo(x) =1 fix)=1-x 6H(x)=1-x+x* HR)=l-x+x*-x° ﬁ;(x)zl—lx.+x2——x3+§:~
fi(x) = i(-l)"x”‘

(17) a)

fixy=1+2x-x>+x° | fi(x) = 2-2x+3x* fi(x) = -2+6x £2)=6

f0)=1 f(0)=2 0y =-2 f0)=6

flx) =1+ 2x 2x%/2 +6x°

(b)

19(0) = kic, for k<n; £¥(0) = 0 for k>n. Therefore, the Maclaurin series for f{x) is f(x).

(24)

f(x) = cosx fi(x) = ~sinx fi(x)= —cos x fl(x) = sinx fw (x) = cosx
(2)=0  f(3)=-1 #(Z)=0 F(2)=1 =0




B(x)=0  f(x)= -(x—%) fy(x) = -(x-%)

)3

[S12]

6500 =-x-2) 4 ~("—“6"i 00 ~(e-2) + ("”6

f(x) = i(—l) R

= (2k+1)

(26)

f(x)=Inx fxy= 1 f(x) = -iz (x) = 33- V(x) = -%
X : X X X

fle)=1 fey=1 fi(e) = - % l(e) = —2; V(&)= ——2-
e € [4 e
1 1, 1 2

fo(x) =1 fix)=1+ = (x-¢) Hx) =1+ ~(x-€) - —(x-e)
e e 2e

1 1 2 1 1 2 6
fi(x)=1+ —e-(x-e) -Eé?(x-e)2+g§(x-e)3 fix)=1+ —é(x-e) —2—eg(x-e)2+gé3-(x-¢)3 " (x-e)*

fi(x) = 1+i—w~—-—m(‘1)m(k Do =143 (‘;)H (x—e)

k=l k !ek k=1 ek
(33)
- f{0) = 1, therefore, positive at x=0.
- 2%%term is negative; therefore First Derivative is negative at x=0 =>graph decreasing.

- 3" term is positive; therefore Second Derivative is positive => concave up.

Choice 1V is both decreasing and concave up.




1 _ Zx .
1-x
Therefore:

(@)
ﬁ_=2(-x)*=l-x+x2—x3+--- when |-x| <I. ROC=1, .
X %0

(b)
1 L oS () =14 x? 41" 4 when ()<l ROC=1.
—-X k=G
(c)
1 1

=3(2x)* =1+2x+4x> +8x% +... when [2x|<1. ROC= - .
1"'*'2x k=0 . 2

(d)
1
I ! =i+-1—2x+i3x2 +~14—x3+—-- when |2 <1. ROC =2.
2-x 1-(®) 2 2 2 2
(6)
(a)
cosx=1——x2 lx“~~—x‘5+
! 4t 6!
— 1 2 1 ¢ 1 6 2 2 2¢ 4 ¢ 6
Cos2X=1-—2x)" +—2x)* -—=2x)°* +-o =1~ "—x" + = x* - Z_
2 4 6! 2 4 6!
20k+1) ' 2
lim (2x) . (2}{); = lim (2x) =0 for all values of x.
ol 2+ (2x)? ke (2 + 2)2k+1) o

ROC = w




~(b)

2 3

X
e=1+x+"—+"—+
2t 3
4 x5 «© x
x’e* = x? +x° ST
2 =0

= () for all values of x.

(k+1)+2 | x
m| ®—— |=lim
t== (o + 1)1 x"+2:| ke (k +1)

ROC =
(C)

2 X

= 1+x+—+——-+
20 3
2 _3 @ e Nk w £41)
xe™ = x4+ x(~x)+ =) +x( %) +~~—-—-Zx(_ *) = Z( D" (x
2! 3! par Y 4 = kt
(41341 !
lim'x . f’i‘z lim—>— =0 for all values of x.
ool + ) x*| T ke (k4 1)
ROC=
(d)
sinx=x——x% 415 ...
' 3! 5!
: o k 4i+2
sin (x%) = x? —l(x")3 +—1~(x2)5 —eemx? ——1~x6 Lo o &Q_Q__)
3! 5t 3 51 = (Ck+1)
4142 4k+6 ! 5
i | a (Zk 1) l lim (2k +1)! = lim X =0 for all values of x.

hm 45+2 45+1 1
JH'=°| Qk+1D+ 1)' X | ks (2 + D x™) = 2k +3)2k+2)
ROC= o

1)

(a)

d d ¥ x* x® x X X -
—cosx=—|l-——+—-"—+4 =+ ———F = X —+ ——— = —SINX
dx dx 2 4 6 3 35 3 S




(b)

2 3 4 @
g:;—lnFl+x) = %[x—%+f3——%+“-:| =1-x+x*~x° += ;(—x)k = i‘"_i—x
(33)(a)
A

=l+x+x>+x7+x*...

b

1
(1-x)°

Sl B T
-l
$|€ P
| I
]

[1+x+x2 +x° 4 x* +---]= 14 2x+3x +4x° + ...

Il
NgE
oy

x < =x—d— L}=,vc-i[l+x+.ac2—i—x?’+x4-f'---]=x-i-2)c2+3x3-i-4tx"~i----
(1-x) dx{1-x dx

EY
r

= (' 4 ¥ %3
=] = = S
Z(s) A-%° Gy % 4




