Ch11-8
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B Find the interval of convergence of 2(33)()1
n—o 9N+

@ [‘—1 1] (b) ( ! 1} © (-33) (@ (-33].

3'3 3’3

Ans : b
Sol
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3n+1

n+1
ool i [(=3%) 3n+1|_|_ 3l el o
n—=|3n+4

"a, | anra Caxy

By the Ratio Test,the series Z 3x) converges when |- 3x| <1= Lol
= 3n+1 3 3

= i (_ 3.3” = i Y converge

When x:1
3 = 3n+l —=3n+1

by Alternating series Test(-.- lim ! _ OJ
o 30 41

1 o0 o0
When x=—== diverge
3 Z 3n+1 ;:13 g

n=0

0

by Integral Test[-.- jo 3 L 1
X+

dx divergej

the interval of convergence is (— 3 5}



n 2n
B Find the radius of convergence for the series Z( 1)( oy
(@ ©, (1, ()2, (d)o.
Ans © a
Sol
_
a, = 22”(n!)2
n+l_ 2n+2 2n 2
lim|202) = lim |(;12 X W2 (nnl)2| X Im—1 =0
n%w‘ a naOo‘Z n+ (n+l) (_1) X n 4 now (n +1)

Thus,by the Ratio Test the series converge for all real x and we have R =

(x-1"

B Find the values of x for which the series Z( 1"

\/_ n

converges.

A) |-3<x<3|B) [-3<x<3|C) |-2<x<4| D) |-2<x<4

Ans : C
Sol :
Y-y
n \/ﬁx?)n
]l x| o] 0]
e | mor Jn+lx3 (-1 (x—1) nﬁw\\/n+1\

By the Ratio Test,the series i (1) (x-1) converges Whengﬂ — -2<x<4
n=1

Jn x3"
When x = 4:2\/51:; _2(:/%) converge

by Alternating series Test[ Ilm— = Oj
N—o0 ,\/_

)n
When x=-2= dlver e
; rnxgn Z g

by Integral Test[ '[de dlvergej
X

the interval of convergence is (- 2,4]



B Findavalue of b that will make the radius of convergence of power series
00 n,n
> bx equal to 5.
o Inn
1
(@) 1. (b) g. (c) 5. (d) 10.
Ans : b
Sol :
_b"x"
" Inn
n+l,,n+1
[ A S 'E‘”n|=|bx||im SLLL T
n%‘ a, n%oo|lnn+1 b"x | n>ellnn +1

By the Ratio Test,Let|bx| <1=>-1< bx<1:>%1< x<%:>-.- r :5.'.b=%



B let f(X)= ZX Let I, J,and K be the intervals of convergence for

=1
f, f'yand f", respectively. Which one contains only one end point?

A)l; B)J; C) K,; D)none.
Ans : B
Sol :
0 Xﬂ Xﬂ
fx)=N2 . a ="
(=2 ra=
n+l 2
lim| 2ot _I|m| X = lim xn—2:|x|
o @, | | (n+1) x| o (n+1)

When x = 1:2—converge by Integral Test( j—dx lj

When x=-1= Z converge by Alternating series Test( Iimi2 = O)

n—owo n

the interval of convergence is[-1,1]

0 Xn—l B Xn—l

n=1

n|_

(2] — il X"
n%w‘a ‘ nw‘njtl X"

X

When x = 1:>Z diverge byIntegraITest( J'—dx ooj

n-1

When x=-1= Z— converge by Alternating series Test(-.- Iimi = Oj
n

n—ow n

the interval of convergence is[-1,1)

09 =3. 4 ‘”X”" 2= ‘?X"'

la, |nx n |_
!m‘ a:+‘_£m‘n+l (n—1)x"™

4

When x=1= Zn—_l diverge by Integral Test(-: fl—%dx = oo)

n—o n

n—-2
When x=-1= Z ) diverge by Alternating series Test( Iimn—_1 :lj

the interval of convergence |s(— 11)




B Forwhich « isthe interval of convergence of

n=1 n +
equal to [-11).
(A) 1; (B) 1/2; (C) -1/2; (D) -1.
Ans : B
Sol :
n“
a, = X
n+1
o |, N+l
imPoca| g 0D X Ny
el a, | e n+2 X
(1) When x=1= Z n 1 if it is diverge ,then « =1or% by Integral test

Note: by p-series and comparison

(2)When x=-1= i n (-1)" if itis converge

= n+1
thenlim n :O:azlor_—lor—l
nseon 41 2 2

Note: by Alternating series Test
By(1)&(2) ans(b)



B The interval of convergence of i% IS
n=1

(A)(-3/2,-1/2], (B) [-3/2,-1/2),
©) (-31] (D) [-31).

Ans : C

Sol :
o UGty
nx2"
. :“m|(—1)””(x+1)”” nx2" |:|x+14“m| n |_[x+1

2 men+l 2

e a, | oo (n+1)x 2™ NEI ]

By the Ratio Test,the series i% converges When@ <l=>-3<x<l1
n=1 x

When x=1= i (12" i (_nl) converge

n
m Nx2 n-1

by Alternating series Test(-.- lim 1 = O]

n—oo n

When x=-3= iw = i%diverge

n
o Nx2 n-1

by Integral Test(-.- fldx diverge
X

the interval of convergence is (- 3,1]



B
B Find the interval of convergence for the power series
1
P
k=1
s (-37]

Sol :

_1\k
Let a, :%-(X—Z)k. Then

A | |CD (=2 5k | [(D)(x-2)K| L [x=2|
la, | | 5 (k+D) (D (x-2%| | 5-(k+1) | MR

as k > oo

By the Ratio Test, the given series converges if X=2 <1.

Thus the series converges in(—3,7), but we must test for the endpoints of this
interval.
For x=-3

k 0
Z( 1) -(-5) =Z% which diverges(It’s a harmonic series).
k=1
For x=7
k o (L 1\
Z( 1) = Z% which converges by the Alternating Series Test.
k=1

Therefore the given power series converges in the interval (— 3,7].

W The power series » a,(x-2)" and > b, (x-3)" both converge at
n=1 n=1

X =6. Find the largest interval over which both series must converge.
Ans : 0<x<6

Sol :

Db, (x=3)" e LT A R,, D.a,(x—2)" dfrarL LA R,

n=1 n=1
. Xx-2/<R,=2-R, <x<2+R,
AT ,
Xx-3 <R, =3-R, <x<3+R,
L7 R xEEL X=06, R, =4,R, =3, 2B 50<x<6
X F LA BAREE AX=06RTR, T4 2 0<X<6



W Find the interval of convergence of the seriesz(x:;) : (2)
n=1
Ans : [-5,1)
Sol :
Let a, _(x+2) . Then
n-3"
| | (x+2™ 03" =|(x+2)n|_)|x+2| 2 s o0
la, | [(n+2)-3"" (x+2)"| [3-(n+1)| | 3 |
: . . |X+2
By the Ratio Test, the given series converges if <1.

Thus the series converges in(—5,1), but we must test for the endpoints of this

interval.
For x=-5

3 (_3): = i (=D which converges by the Alternating Series Test.
o n-3 1 N

For x=1

. @ ¢l

— =) — which diverges(It’s a harmonic series).
n=1 N 3 - N

Therefore the given power series converges in the interval [— 5,1).



B The interval of convergence of the series Z(—l)n (X:;) IS 2 .
n=1

Ans : (—4,0]
Sol :
Let a, = (_1)n -(x+2)". Then

n-2
n+l n+1 n _
B |_[(D™ 2™ n-2" | |DxEn| [x+2)

| (D2 (-D)"(x+2)"| | 2-(n+1) |

| a,

2 <1.

: . . X
By the Ratio Test, the given series converges if h

Thus the series converges in(—4,0), but we must test for the endpoints of this

interval.

For x=-4
(-D" =1 o ) . .

Z . (-2)" _ZH which diverges(It’s a harmonic series).

n=1 N> n=

For x=0

Z( 12)n 2" = Z% which converges by the Alternating Series Test.
n- n=1

Therefore the given power series converges in the interval (— 4,0].



