MATH 3060 TEST 2. FALL 2010

1-2 (10 points each) Find the interval of
convergence of the following power series. Be
sure to test the endpoints.
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3 (10 points) Use the definition of the Taylor

series to compute the Taylor series for sinx
expanded about the point ¢ = 7.

4-7 (8 points each) Manipulate a known se-
ries to find the Taylor series for each function
(expanded about ¢ = 0).
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8 (6 points) What is the exact value of the
following series?
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9 (6 points) Use the Taylor series for sine and
cosine to evaluate following limit [no credit for
using any other method|
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10 (8 points) Find a series solution to the

integral
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11-12 (10 points each) Use Taylor series to
estimate the indicated value to within 1/500.
Be sure to justify your decision regarding the
number of terms required for this level of pre-
cision.
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SOLUTIONS

1 Use the root test:
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The series converges if |x| < 2 and diverges if
|z| > 2. Now to test the endpoints. When =z =
2, S(—=1)"/n? converges by the Alternating
Series Test. When z = —2, 3" 1/n? converges
by the p-test (p = 2). Therefore, the interval
of convergence is [—2,2].

2 Use the ratio test:
|z — 1"t 3n+1
n—oo 3n+4  |r—1"
3n—+1
im e —1j
n—oo 3n + 4

=z —1|.

This converges for 0 < x < 2 and diverges
if x < 0or x > 2. Now to test the end-
points. When z = 0, > (—1)"/(3n + 1) con-
verges by the alternating series test. When
x =2,> 1/(3n + 1) diverges by a limit com-
parison with the harmonic series. The interval
of convergence is [0, 2).
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The Taylor series is

-1 1 , 1 ;

T(x—ﬂ)—i-g(x—ﬂ) —E(x—ﬂ) +
_ = ( 1)n+1 2n+1
- '( —7T)

n=0 n=0
1
f(ili‘) - 1_ (—3%2)
= i(—&r?)”
n=0
— ( S)nxQn
n=0
1 d A
T (142)?  dx <1+a:



11

cos(l) = Z ((;:37(1)2”

o l,1o1n
TR TR A-TA
Note that 1/6! = 1/720 < 1/500, so, to within
1/500,
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Note that when n = 2,
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