Ratio Test
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6. The Taylor series for a function f about x = 1 is given by Z(—l) —(x-1)"and
n

n=1

converges to f(x) for |X—1| <R, where r is the radius of convergence of the Taylor series.

a) Find the value of R.
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The Maclaurin series for eXis e* =1+ X+7+E+---+---—I+---. The continuous function f is
n!

(x-1)? -1
defined by f(x)= e—l)z for x#1 and f(1) =1. The function has derivatives of all orders
x_

x=1.

Use the ratio test to find the interval of convergence for the Taylor Series given

2 4 6 2n-2
1+(X_1) +(X_1) +(X_l) +~--+&.
2 6 24 n!
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The function g has derivatives of all orders, and the Maclaurin series for g is
0 2n+l 3 5
X X X X
S A i
2n+3 3 5 7

n=0

a) Using the ratio test, determine the interval of convergence of the Macluarin series for g.
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The Maclaurin series for In(1 + x%) is x° —X?+X?—XT+---+(—1)” X
n

+ .-

a. The radius of convergence of the Maclaurin series for f is 1. Determine the interval of
convergence. Show the work that leads to your answer.

2010 BC6 Form B

The Maclaurin series for the function f is given by f(x) = ZM on its interval of

convergence.

a) Find the interval of convergence for the Maclaurin series of f. Justify your answer.

2009 BC6 Form B

The function f is defined by the power series

f(X) =1+ (x+1)+(x+2)* +---+(x+1)" i x+1)"

n=|

a) Find the interval of convergence of the power series for f. Justify your answer.
b) The power series above is the Taylor series for f about x = -1. Find the sum of the series
for f.
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The function f is defined by the power series f(X) = TX + 2% —3% et % for all real
n+

numbers x for which the series converges.

_ 3 1\ yn
The function g is defined by the power series g(x) = XXy (D' for all real
20 4 4l (2n)!

numbers x for which the series converges.

a) Find the interval of convergence of the power series for f. Justify your answer.

b) Find the interval of convergence of the power series for g. Justify your answer.

3 9 27 81
14. Th m of the infini metri ries —+—+—+——+--- j
e sum of the infinite geometric series > 716 128 1022 is

(A) 160 (B) 235  (C) 240 (D) 245  (E) 2.50

6. What are all values of p for which I %dx converges?
X
1

A) p<-1 B) p>0 C) p>%
D) p>1 E) There are no values of p for which this integral converges

n

. A 2. e
4, Consider the series Z—I
n=1 n:

inequalities results, implying that the series converges?

. If the ratio test is applied to the series, which of the following

|
A limE<1 B) imM<1 ¢) limMlag
n—o nl n—w @ n>o @
D) lim——<1  E) lim——<1

oo n+1 o (n+1)!



12. Which of the following series converges for all real numbers of x?
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N Y B 2% C) Z;:(ﬁ D) ien’j

15.  What are all values of x for which the series Z( ) converges?

~\ x*+1
A)-1<x<1 B) x>1only C) x>1only

E) x<-1andx>1only F) x<-1and x>1

79.  Lef be a positive, continuous, decreasing function such that a, = f(n).

If Zan converges to k, which of the following must be true?
n=1

A) Lm a, =k

B) J'ln f (x)dx diverges
C) Lw f (x)dx diverges
D) J;w f (x)dx converges

E) L‘” f (x)dx =k



82. If ian diverges and 0<a, <b, for all n, which of the following statements must be true?
n=1

A) i(—l)n a, converges
=1

B) io:(—l)n b, converges
n=1

C) i(—l)n b, diverges
n=1

D) Zw:bn converges

n=1

E) D b, diverges
n=1

22. If kI)imf% is finite, then which of the following must be true?
= 1 =1 . - 1
(A) > = converges (B) > — diverges (C) > — converges
n N = N n N

1
P+

- diverges

(D) Z% converges (E) >’
n= N o1 N

18.  Which of the following series converge?

Ly 1. 3 cosr) =

n1 N+ 2 n=1 n o1 N

(A) None (B) [tonly (C) Illonly (D) landllonly (E) land Il only



84. What are all values of x for which the series Z (X:;_Z)
n

n=1

converges?

(A) -3<x<-1 (B) -3<x<-1 (C) -3<x<-1 (D) -1<x<1 (E)-1<x<1
: . & (x=2)"
20.  What are all values of x for which the series ' 3 converges?
n=1 n

(A) -3<x<3 (B) -3<x<3 (C) -1<x<5 (D) -1<x<5 (E) -1<x<5

24.  Which of the following series diverge?

A) lllonly B) land Il only C) land Il only
D) Il and Il only E) I, 11, and Il

converges?

22.  What are all values of p for which the infinite series i 1
= nf+

A) p>0 B) p=1 C)p>1 D) p=2  E)p>2



