BC: Q303 CHS. Lesson 1:

Chapter 8.2 Indeterminate Forms and L’Hopital’s Rule Reference Sheet

I .
nde;ermmate [ o s, f(X)
orm 9

lim, . f(x)=0 and lim, ,, g(X)=0

lim, ,. f(X)=o00or —o and lim, ,. g(X) =coo0r-o0

8|8 |elo

L’Hopital’s Rule: Suppose that f and g are differentiable on an open interval (a, b) containing c,
except possibly at ¢ itself. If f(x)/g(x)has the indeterminate form 0/0 or oo/o0 at X = cand if

/
f(x) lim f /(x)

X—C

g’ (x)#0for x #c, then lim, provided the limit exist or equals 0.

9(x) g (x)
Indeterminate Form Limit Form 1Myl F0)9(X)]
0-00 lim, . f(x)=0 and lim,_, g(X) = or—o0
Guidelines:
1. Write f(0g(x) as — ) or 9%

(o)
%J(X) % ()
0

2. Apply L’Hopital’s Rule for o or 2

o0

Indeterminate Form Limit Form lim,_ f(x)?*
0° lim, . f(X)=0 and lim, ,, g(x)=0
0’ lim, . f(x)=wor —oo and lim,__ g(x)=0
17 lim, . f(x)=1and lim,  g(X)=o0or—oo

Guidelines:
1. Let y=f(x)9%
2. Take the natural log of both sides
Iny=1In f(x)°* =g(x)In f(x)
3. Investigate lim, , Iny =1im, , [g(X)In f(X)]
Conclude:
a) If lim,  Iny=L,then lim,  y=e"
b) If lim, , Iny =oc0, then lim, ,, y =

c) If lim,  Iny=-oo,then lim,, y=0




BC Q303 LESSON 1 LEVEL 1 and 2 HW - L’HOPITAL’S RULE
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BC Q303 LESSON 1 — L’HOPITAL’S RULE (Level 1 and 2)ADDITIONAL PRACTICE

L'Hepi7als RuLE
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BC: Q303 CHS8 Lesson 1 Notes (Please Bring Additional Paper to Take Notes)
BC: Q303 CHS8 Lesson 1 HW:

Textbook Section 8.2: 5, 13, 17, 21, 25, 31, 33-51 odd



BC: Q303 CHS. Lesson 2

I. Definition: Improper Integrals with Infinite Integration Limits (PG: 459)

Ex A: Evaluate Te_zxdx

0

Ex B: Evaluate T x> dx

0

Ex C: Evaluate Jexdx

—00

1
Ex D: Evaluate T > dx
1+ X

—00



II. Definition: Improper Integrals with Infinite Discontinuities (PG

3

Example E: Evaluate J- 5
“(x-1)?

dx
Example F: Evaluate I (x=3)’

Example G: Evaluate j—

0

o
§|x

. 463)



. : 1
III. Lets investigate TF dx.
1

A. Find | L ax
RS

B. Find jizdx
S

C. Find TL

)

dx

Conclusions:



IV. Direct (or Basic) Comparison Test (Pg. 464)

dx

Vx2=0.01

A. Prove I converges or diverges by the DCT.
1



0 . 2

X
B. Prove ISIH

X2

converges or diverges by the DCT.

1



BC.Q303 CHS8 Lesson 2 Homework (Section 8.4):

2. Consider J‘d—)l(

1X3

A. Can you determine by observation whether or not the integral converges or diverges? If you
can determine by observation, state whether it converges or diverges. If you cannot determine
by observation, state that further investigation is required.

B. Rewrite the integral using a limit definition.

C. If you determined from part A that either (1) the integral converges or (2) that it needed
further investigation, evaluate the integral’s value ---- otherwise ignore part C.

)
11. Consider J. 22dx

X

A. Can you determine by observation whether or not the integral converges or diverges? If you
can determine by observation, state whether it converges or diverges. If you cannot determine
by observation, state that further investigation is required.

B. Rewrite the integral using a limit definition.

C. If you determined from part A that either (1) the integral converges or (2) that it needed
further investigation, evaluate the integral’s value ---- otherwise ignore part C.

NOTE: You should employ partial fractions when evaluating this integral.

21. Consider jef‘x‘ dx

A. Can you determine by observation whether or not the integral converges or diverges? If you
can determine by observation, state whether it converges or diverges. If you cannot determine
by observation, state that further investigation is required.

B. Rewrite the integral using a limit definition.

C. If you determined from part A that either (1) the integral converges or (2) that it needed
further investigation, evaluate the integral’s value ---- otherwise ignore part C.

NOTE: Use the definition of absolute value to make turn the integrand into a piecewise
expression. Then recognize the symmetric nature of the integrand.

2
25. Consider J.
0
A. Can you determine by observation whether or not the integral converges or diverges? If you
can determine by observation, state whether it converges or diverges. If you cannot determine
by observation, state that further investigation is required.
B. Rewrite the integral using a limit definition.
C. If you determined from part A that either (1) the integral converges or (2) that it needed
further investigation, evaluate the integral’s value ---- otherwise ignore part C.
NOTE: You should employ partial fractions when evaluating this integral.

dx
1-X

2



In2 1

35. Consider jy_zegdy
0

A. Can you determine by observation whether or not the integral converges or diverges? If you
can determine by observation, state whether it converges or diverges. If you cannot determine
by observation, state that further investigation is required.

B. Rewrite the integral using a limit definition.

C. If you determined from part A that either (1) the integral converges or (2) that it needed
further investigation, evaluate the integral’s value ---- otherwise ignore part C.

NOTE: You should employ a u-substitution when evaluating this integral.

0
40. Consider Ixexdx

A. Can you determine by observation whether or not the integral converges or diverges? If you
can determine by observation, state whether it converges or diverges. If you cannot determine
by observation, state that further investigation is required.

B. Rewrite the integral using a limit definition.

C. If you determined from part A that either (1) the integral converges or (2) that it needed
further investigation, evaluate the integral’s value ---- otherwise ignore part C.

NOTE: You should employ integration by parts and L’Hopital’s rule when evaluating this
integral.

In x

43. Find the area of the region in the first quadrant that lies under the curve y =—-.
X

NOTE: You should employ integration by parts and L’Hopital’s rule when evaluating this
integral.

Use the Direct Comparison Test to prove whether or not the following integrals converge or diverge.

Todx
32.
!x3 +1

33 Imdx

Vi

SUPP: T cix

> VX T —1




BC: Q303 CHS. Lesson 3

0

. . 1
I. Let’s investigate: I—de for the constant a > 0
e

a



II. Limit Comparison Test

o0

A. Prove j

1

i converges or diverges by the LCT.
+ X



o0

B. Prove I

3

s converges or diverges using the LCT.
e —

o0

C. Explain why you cannot determine whether J -
e —
3

converges or diverges using the DCT.



III. MISC PROOFS

0 ) )
A. Prove _[ e dx converges or diverges.
1

0

dx .
B. Prove J.— converges or diverges.
> In X



dx
1+ X

5-converges or diverges. If it converges, find what it converges to.

C. Find if T

1
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