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Calculus 2 — Exam 4 Name:

Determine whether the following improper intergrals converge, and, if so, evaluate them.
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MAT 308, Fall 2011 — D. Ivansi¢ Show all your work!
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6. (20pts) The integral fn sm 72 dz is given. It cannot be found by antidifferentiation,
since the antiderivative of sina? is not expressible using elementary functions.

a) Use a program to find My, the midpoint rule with 25 subintervals.
M to estimate the error that the midpoint

b) Use the error estimate |Error(M,)| < =555

rule makes for n = 23.
) What should n be in order for M,, to give you an error less than 10 57
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7. (22pts) Let f(x) = /x.
a) Find the 3rd Tavlor polvnomial for f centered at a = 4.
b) Use vour calculator to compute the error [/4.5 T’;{4 5).

¢) Use the error estimate | f(x)—T5(2)] < Ko '}flj. to estimate the error |v4.5—T4(4.5)].
Does the actual error satisfy this error estimate?

d) How big should n be if we wish to estimate /4.5 using T,,(4.5) with accuracy 10777

0y
'ﬁ) i I L-.i!-llfr‘\l .ET (‘11 ﬁ{\' Fr_w_. ;gg.?l.l—'-._".rﬂ f./f p’{b‘lll" '1\.-‘}1‘-_]"
L e ,.
3 2 i EJVN)L-L we 502
{j | ]{-. _j_ S A I ,_;-;',_.r_"il Fopeee
e 4 3 feagt, . ¢
| 23 i 5._3-_ 24\ ..--u-ﬂ-"\ . l __|,_
) — 1 -__?_ ._‘s | .T__L‘ ::!I(: f 2 :
i||”.z S ko= Keigi &k
| L e 4 == e
}3 d - | 250 - C_J-\\"A"'*' L T i VL S Sl
4 hLE‘ ;.{-'i - Bt ';. {
i 1@
1 _:L y 'r:':
- 'j- = Y7 2 e | |
. % L AL gys W (yq) Pl =20 e
= 2+ ﬂ—{f—é) i g Sy PRRETT,
- 2| UF??,'I J('l'j
2 ll ¥ --l-- .d‘ — '—I—'Jr -—é i1 q
= 54%(*”‘% L4 (x-4) - st X ) s | X0 i -
= |
A || 9 &x ) < 10

i =7

[T4s — 1 g { (el j"(
D) {5 -T(49]= L75%0 e we ) b o aCemg

s ]
O K, = max g x| 7| e 20
i 1 jel445) F&;-R; 2=l
i5 A Fdir-*ﬁjl';t

| 41’;“ & 7 _EE‘??
IS /gea?t
2 i < 'mﬁ”i = | 91x 5

o A o £ ?i‘”ﬂ




Bonus (10pts] Redoing problem 6, estimate J';]l'z gin x* dx using the Maelaurin polynomial
T,(x) for sinx by following these steps.

a) Find an n such that |sinz — T, (z}| < 2 x 107% on the entire interval [0, 1.44],

b} Write T5,(x) for the n you found in a).

¢) Find the exact value of fnl'? T, (z?) dr and give its decimal value. (Note: you are integrating
Tn'[j"?]':- not E[(J:)'}

d) Theory guarantees that your answer in ¢) approximates fc: “ gin 22 de with accuracy 1078,
From a machine's peoint of view, which of the two approaches required fewer calculations?
(Note: £ and 1.44 appear in a) because = 7— and 1.44 = 1.22))
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