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NAME _______________________
Chapter 8 – Miscellaneous Topics in Calculus
Date _________________________

Section 8.1 – Sequences
1) Terminology

a. Sequence – a list of numbers;
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b. Terms – an is the nth term of the sequence

c. Finite vs. Infinite Sequence

2) Defining Sequences Explicitly – Example 1 (page 435)

3) Defining Sequences Recursively – Example 2 (page 436)
4) Arithmetic Sequences – Example 3 (page 436)
5) Geometric Sequences – Example 4 (page 437) and Example 5 (page 437)
6) Determining the Limit of a Sequence

7) Properties of Limits (Theorem 1)

a. Example 8 (page 439)
b. Convergent vs. Divergent Sequence – Example 9 (page 440)

8) Sandwich Theorem for Sequences (Theorem 2) – Example 10 (page 440)

9) Absolute Value Theorem (Theorem 3)

Homework:  Page 441 # 1, 7, 11, 15, 22, 31, 33, 35, 37

Section 8.2 – L’Hopital’s Rule
1) Do Now:  Evaluate the following limits:

a) 
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b)    
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c)   
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Although each of these limits can be “investigated” through the use of Lists in the GC, only the first two have previously been established with a more rigorous/reliable approach (a – using algebra; and b – using a proof).  It is this last one which points out the need for another method.  L’Hopital’s Rule is such a method – allowing us to evaluate certain limits which, upon substitution, result in an indeterminate form.  There are 7 indeterminate forms; they are:
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L’Hopital’s Rule (1st Form)
If f(a) = g(a) = 0, and if f’(a) and g’(a) exist, such that g’(a) ≠ 0, then 
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2) Proof of L’Hopital’s Rule.
3) Apply L’Hopital’s Rule to the limits in 1abc.
Homework 8.2a:  Page 450: # 2, 3
4) Evaluate:

[image: image8.wmf]2

0

1

11

2

lim

x

xx

x

®

+--


L’Hopital’s Rule (Stronger Form)
If f(a) = g(a) = 0, and if f’(a) and g’(a) exist, such that g’(a) ≠ 0,

then 
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Homework 8.2b:  Page 450: # 5, 6, 7, 8
5) There is a similar version of L’Hopital’s Rule for the indeterminate form 
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Example:
Evaluate:  
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Homework 8.2c:  Page 450: # 15, 16
6) The “Other” Indeterminate Forms
a) 
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Homework 8.2d:  Page 450: # 17, 18
b) 
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Evaluate:
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Homework 8.2e:  Page 450: # 30, 39
If 
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c) 
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Evaluate:
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Homework 8.2f:  Page 450: # 24, 26, 47
Section 8.3 – Relative Rates of Growth
1) Definition (Test) for Comparing Rates of Growths of Functions

2) L’Hopital’s Rule and Comparing Growth Rates
a. Example 1 (page 454)

b. Example 2 (page 454)

c. Example 3 (page 455)

d. Example 4 (page 455)

e. Example 5 (page 455)

3) Sequential vs. Binary Search – Example 6 (page 456)

Homework:  Page 457 # 1, 4, 6, 9, 14, 16, 17, 20, 24, 29, 30, 44

Section 8.4 – Improper Integrals
There are two types of Improper Integrals.  The first type of improper integral occurs when either one or both of the limits of integration involve an infinity.  The second type of improper integral occurs when the integrand becomes infinite somewhere on the interval on integration.
1a)   Evaluate:
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1b)   Evaluate:
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An improper integral is said to converge (or be convergent) if the limit used to evaluate the integral exists; the improper integral diverges (divergent) if the limit does not exist.
Homework 8.4a:  Page 467: #  5, 7, 15, 16

2a)   Evaluate:

[image: image23.wmf]2

1

1

dx

x

¥

-¥

+

ò



2b)   Evaluate:
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Homework 8.4a:  Page 467: #  25
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