Lior Silberman’s Math 101 38
17. IMPROPER INTEGRALS (10/2/2017)
Goals:

(1) Infinite regions of finite area:
(a) Concept
(b) Definition (“cutofft”)

(2) Convergence:
(a) A new kind of question
(b) Comparison of integrals

Last time: Numerical Integration.

(1) Write approximations down
(2) Estimate error using a derivative bound
(formulas given)
(a) Given n, find upper bound for error.
(b) Given upper bound for error, find n making
this bound true.

Example. On [0, 1] we have f@(z) = z(1 — ).
Find a bound for ‘ f (x)’ on the interval.
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Math 101 — WORKSHEET 17
IMPROPER INTEGRALS

1. IMPROPER AT INFINITY

(1) For which values of p does [/ = dz converge? Di-
verge”’
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(2) (Final, 2010) Evaluate f_oo e’ dz. Simplify your an-
swer as much as Pos&ble

Sl Ye”ou v SQ”‘* B E lﬂ i (L2 L87)

T~ 0 S T Tam L

) A
':‘o,z"é;‘ O"QQ'{

. <)
(G‘So ur\\lg Qs (A'w) gezxabr >
~T

THx

Date: 10/2/2017, Worksheet by Lior Silberman. This instructional material is excluded from the terms of UBC Policy 81.
1



|

; +00 Cdzx
(3) Find a constant C' such that [~ 795 = 1.
%

Nagol o (,omfwh g | g" » M?‘
| Re Separe
'(L)’eok {n m{ofo(& ~O%(A5 o \‘Mj?”byﬁeﬂt%

at a Pitme.

(4) We study [z da.
(a) Evaluate fiFT 5 da,

(b) Evaluate limp_, f_TT x dz.

(c) Does the integral converge?
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(5) (Final, 2009) For what values of p does [~

& logac)
converge”?
2. IMPROPER AT FINITE POINTS
(6) For which values of p does fo < converge?
I‘ ‘ Ay
, l
o
7 o off 0 ng : M,,wrr
/ P4 | GnVerse i$ p<)
5 | Now ﬁ<\ ]..,- PP . d/\V.@(t)(L f'g ?7)
7 70
“‘ P> T\_,{._, 5 X

THO
(7) (Math 103 Final, 2013) Evaluate the integral if it

exists, otherwise show that it doesn’t: I = |, ’ 1d’§ 5.



