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Chapter 7 ς Conic Sections Overview 

 

 

 

 

Circle Review.... 

Definition:  A circle is the set of points, P, in a 

plane which are a fixed distance (radius) from a 

fixed point (center). 

ὼ Ὤ ώ Ὧ ὶ 

 

 

7.2 ς The Ellipse 

Definition:  An ellipse is the set of points, P, in 

a plane such that the ______ of the distances 

from P to two fixed points is constant. 

  

 

Derrivation Case #1: P is at "high noon" 
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Derrivation Case #2: P is arbitrary 

 

From our definition, ὨὭίὸὊὖ ὨὭίὸὊὖ Ὥί ὧέὲίὸὥὲὸ 

ὼ ὧ ώ π ὼ ὧ ώ π ςὥ 

ὼ ὧ ώ ςὥ ὼ ὧ ώ  

ὼ ὧ ώ ςὥ ὼ ὧ ώ  

ὼ ὧ ώ τὥ τὥ ὼ ὧ ώ ὼ ὧ ώ  

ὼ ὧ τὥ τὥ ὼ ὧ ώ ὼ ὧ  

ὼ ςὼὧὧ τὥ τὥ ὼ ὧ ώ ὼ ςὼὧὧ 

ςὼὧ τὥ τὥ ὼ ὧ ώ ςὼὧ 

τὼὧ τὥ τὥ ὼ ὧ ώ 

τὼὧ τὥ τὥ ὼ ςὼὧὧ ώ 

ὥ ὼὧ ὥ ὼ ςὼὧὧ ώ  

ὥ ςὥὼὧὼὧ ὥ ὼ ςὼὧὧ ώ  

ὥ ςὥὼὧὼὧ ὥὼ ςὥὼὧὥὧ ὥώ 

ὥ ὼὧ ὥὼ ὥὧ ὥώ 

Substitute in ὧ ὥ ὦ 

ὥ ὼ ὥς ὦς ὥὼ ὥ ὥς ὦς ὥώ 

ὥ ὼὥς ὼὦς ὥὼ ὥτ ὥὦς ὥώ 

ὼςὦ ὥςὦ ὥςώς 

ὼςὦ ὥςώς ὥςὦ 

ὼ

ὥ

ώ

ὦς
ρ 

General Formula for an ellipse, centered at 

ὬȟὯ:    ρ 

To find the foci, use ____________________. 

 

1.  Graph.  Label the foci.     ρ 

 

 

 

 

x

y

 

2.  Graph.  Label the foci.     ρ 

 

 

 

 

x

y
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3.  Graph.  Label the foci.     ρ 

 

 

 

x

y

 

 

4.  Find the center and foci: 

  ὼ τώ ψώ τὼ ψ π 

 

 

 

 

 

 

 

 

 

 

 

 

5.  Find the center and foci: 

  φὼ σώ ςτὼ ρψώ σ π 

 

 

 

 

 

 

 

 

 

 

 

 

6.  What happens if you get fractions? 

  τὼ σ χώ ς ρπ 
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7.  Find the equation of the ellipse having the 

following characteristics: 

Vertices at φȟπ and foci at τȟπȢ 

 

 

 

 

 

 

 

 

 

 

8.  Find the equation of the ellipse having the 

following characteristics: 

Foci at τȟσ and ψȟσ; length of the 

minor axis is 8 units 

 

 

 

 

 

 

 

 

9.  Find the equation of the ellipse from its 

graph:   

-1 1 2 3 4 5 6 7

-1

1

2

3

x

y

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



113 
 

7.3 ς The Hyperbola 

Definition:  A hyperbola is the set of points, P, 

in a plane such that the __________ of the 

distances from P to two fixed points is constant. 

General Formulas for a hyperbola, centered at 

ὬȟὯ:     

ὼ Ὤ

ὥ

ώ Ὧ

ὦ
ρ 

ώ Ὧ

ὥ

ὼ Ὤ

ὦ
ρ 

To find the foci, use ____________________. 

1.  Graph and analyze:     ρ 

 

 

x

y

 

 

 

 

 

 

 

 

2. Graph and analyze:   

   τὼ ωώ ςτὼ χςώ ρττπ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

y
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3. Graph and analyze:   

   ρπὼ υώ φπὼ ςπώ ςπ π 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

y

 

4.  Find the equation of the hyperbola, given 

the following characteristics: 

Vertices at φȟπ and foci at ψȟπȢ 

 

 

 

 

 

 

 

 

 

 

5.  Find the equation of the hyperbola, given 

the following characteristics: 

Foci at υȟς and χȟς; lengh of the 

conjugate axis is 8 units. 
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6.  Graph.  Find the foci and the asymptotes. 

   τὼ σφώ τπὼ ρττώ ρψψπ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

y

 

7.  Graph.  Find the foci.   ρ 

 

x

y
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7.4 ς The Parabola 

Recall the "old way" of graphing a parabola:  

ώ ὥὼ Ὤ Ὧ 

vertex: 

max/min value: 

axis of symmetry: 

 

Definition:  A parabola is the set of points, P, in 

a plane which are __________________ 

from a fixed point (focus) and a fixed line 

(called the __________________). 

 

From the definition,  ὨὭίὸὊὖ ὨὭίὸὖὈ 

ὼ π ώ ὴ ὼ ὼ ώ ὴ  

ὼ ώ ςὴώ ὴ ώ ςὴώ ὴ 

ὼ τὴώ 

 

General Formulas: 

ὼ Ὤ τὴώ Ὧ 

ώ Ὧ τὴὼ Ὤ 

Connection between the "old way" and the "conic 

way"... 

 

 

 

 

 

 

 

 

 

 

 

 

*For each parabola, identify the vertex, focus, 

directrix, axis of symmetry, and max/min value (if 

applicable).  Graph each. 

1.   ώ ς τὼ ρ 

 

 

 

x

y
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2.   ὼ ρ ψώ σ 

 

 

 

 

x

y

 

 

3.   ὼ ς φώ ρ 

 

 

 

 

 

 

x

y

 

4.   ὼ ρπὼ ρςώ ςυ π 

 

 

 

 

 

 

 

x

y
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5.   ώ ςώ ψὼ ω π 

 

 

 

 

 

 

 

 

 

x

y

 

 

 

 

 

 

 

 

 

 

6.   σώ ρπώ χὼ ρσ π 
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7.  Find the equation of the parabola with focus at 

ρȟς and directrix ώ υȢ 

 

 

 

 

 

 

 

 

 

 

 

8.  Find the equation of the parabola with focus at 

σȟτ and directrix ὼ τȢ 

 

 

 

 

 

 

 

 

 

 

 

9.  Find the focus and directrix:  

ώ
σ

ς
ὼ ς τ 

 

 

 

 

 

 

 

 

 

 

 

10.  Find the focus and directrix:  

ὼ
ρ

ψ
ώ σ ς 
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Chapter 7 Review 

1.  Graph and analyze.  ρ 

 

 

x

y

 

 

 

 

 

2.  Graph and analyze.  ρ 

 

 

x

y

 

 

 

3.  Find the vertices and foci.  Graph. 

   ςὼ ώ ψὼ φώ ρ π 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

y
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4.  Find the vertices, foci and asymptotes.  

Graph. 

   τὼ ωώ ψὼ ρψώ σρ π 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

y

 

5.  Find the equation of the ________________ 

having vertices at σȟς and ωȟς and foci at 

υȟς and ρρȟς. 

 

 

 

 

 

 

 

 

 

 

6.  Find the equation of the ellipse having a 

major axis of length 10 and foci at υȟς and 

ρȟς. 

 

 

 

 

 

 

 

 

 

 



123 
 

7.  Find the equation of the ellipse having its 

center at υȟρ, a minor axis of length 10, 

and a vertex at υȟχ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.  Graph   ώ ς ψὼ ρ 

 

 

x

y

 

10.  Graph.  Identify the vertex, focus, directrix 

and x-intercepts. 

   ὼ ςώ ψὼ τ π 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

y
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8.1 & 8.2 ς Sequences and Series 

Notation:  ρρȟρτȟρχȟςπȟςσȟỄȟσὲ ψȟ 

 

 

 

 

*Find the first four terms and the 100th term of 

each sequence: 

1.  ὥ ψὲ υ 

 

 

 

 

 

 

 

2.  ὥ ρ υρὲ 

 

 

 

 

 

 

With recursive sequences, rather than finding 

the ὲ  term by substituting in values for ὲ, we 

find each term based on the terms before it.  

*For each recursive sequence, list the first 5 

terms. 

3.  
ὥ ψχ

ὥ ὥ ρς
 

 

 

 

4.  
ὥ τ

ὥ σὥ χ
 

 

 

 

 

 

 

5.  
ὥ χ

ὥ ρπὥ
 

 

 

 

 

 

 

6.  
ὥ ρ
ὥ ρ

ὥ ὥ ὥ
 

 

 

This is known as the Fibonacci sequence. 
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Summation (Sigma) Notation: 

*Evaluate each of the following: 

ςὯ σ 

 

 

 

 

 

Ὧ ρ

Ὧ ς
 

 

 

 

 

 

 

Factorial Notation: 

Definition:  ὲȦ ὲὲ ρ ὲ ςỄρ 

 

Evaluate:  τȦ 

 

Evaluate:  φȦ 

 

By definition, πȦ equals _______. 

Simplify:  
Ȧ

Ȧ
 

 

 

Write the first four terms:  ὥ
Ȧ

Ȧ
 

 

 

 

 

 

Arithmetic Sequences 

Arithmetic sequences are sequences in which a 

common ___________________ exists 

between terms. 

 

Example:  2, 4, 6, 8, ... , 200, ... 

 

 

 

 

Given ὥ χ and Ὠ ω, find ὥ Ȣ 
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Which term of 11, 16, 21, 26, ... is 1471? 

 

 

 

 

 

 

 

 

 

 

 

 

For the arithmetic sequence with ὥ τχ and 

ὥ ρρσ, find ὥȢ 

 

 

 

 

 

 

 

 

 

 

 

Add: ρ ς σ Ễ ωωψωωωρπππȢ 

 

 

 

 

 

 

 

 

 

Given the sequence 2, 5, 8, 11, 14, ...  find the 

following sums: 

 

Ὓ  

 

Ὓ  

 

Ὓ  

 

Ὓ  

 

Mini-Summary: 

ὥ ὥ ὲ ρὨ 

Ὓ
ὲ

ς
ὥ ὥ  

Substituting the first (above) into the second give 

the following: 

Ὓ
ὲ

ς
ςὥ ὲ ρὨ 
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Add:  ρπσωωωυωρỄ  to 1437 terms. 

 

 

 

 

 

 

 

 

 

 

 

 

τὯ ρρχ 

 

 

 

 

 

 

 

 

 

 

 

For the given arithmetic sequence, the 82nd term, 

ὥ , is equal to σχπ, and the 6th term, ὥ, is equal 

to 10.  Find the value of the 33rd term, ὥ . 

 

 

 

 

 

 

 

 

 

 

 

*Write each using sigma notation: 

ψχωςωχρπςρπχ 

 

 

 

 

ρχςρφψρφτρφπρυφρυςρτψ 
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8.3 ς Geometric Sequences and Series 

Geometric Sequences and Series 

Geometric sequences and series have a 

common _____________ between terms. 

 

Formulas: ὥ ὥὶ  

  Ὓ  

 

Find ὥ if ὥ τ and ὶ Ȣ 

 

 

 

 

 

 

 

Find ὥ if ὥ φτ and ὶ Ȣ 

 

 

 

  

 

 

 

 

8.3 # 48  Find ὲ for the geometric sequence 

having ὥ ρ, ὥ ρςψ and ὶ ςȢ 

 

 

 

 

 

8.3 # 60  Find the common ratio ὶ and the value 

of ὥ for the sequence having ὥ φ and 

ὥ τψφ. 

 

 

 

 

 

 

 

 

8.3 # 68  Find the sum Ὓ when ὥ ρς and 

ὶ Ȣ 
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The sum of an infinite geometric series is given 

by Ὓ , provided ȿὶȿ ρȢ 

 

 

Add: ρ Ễ 

 

 

 

 

 

Note that if  ὶ ρȟ   

ς ς ς ς ς Ễ  has no infinite sum. 

We say that this series __________________. 

 

Add:  Ễ 

 

 

 

 

 

Add: φπ σπ ρυ χȢυ σȢχυỄ 

 

 

 

 

Review of sections 8.1 ς 8.3 

1.  Given ὥ φς, and Ὠ χ, find ὥ  and Ὓ Ȣ 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.  Find the first four terms of this recursive 

sequence:  
ὥ ρχ

ὥ ςὥ υ
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3.  Write each of the following using sigma 

notation: 

a.  ρσρρςςρρσρπτωυ ψφ 

 

 

b.  ρ ψ ςχ φτ ρςυ 

 

 

c.  τπ ςπ ρπυ  

 

 

 

d.   

 

 

 

4.  Find both a recursive formula and a general 

formula for each sequence: 

a.  τȟρςȟσφȟρπψȟσςτȟỄ 

 

 

 

b.  σψȟτυȟυςȟυωȟφφȟỄ 

 

 

5.  Find ὥ for the arithmetic sequence with 

ὥ ςρψ and ὥ υπχȢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.  Find the sum of the first one hundred even 

numbers. 
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8.4 ς Proof by Induction 

This topic is NOT currently covered in Aleks.  It 

will be up to your teacher whether he/she will 

test on this section. 

Steps: 

1.  Show that the statement is true for n=1. 

2.  Assume the statement is true for n=k. 

3.  Show that the statement is true for n=k+1. 

 

Prove: ς τ φ ψ Ễ ςὲ ὲὲ ρ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prove:  σ χ ρρỄ τὲ ρ ὲςὲ ρ 
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Prove:  τ ρς ςπỄ ψὲ τ τὲ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.7 ς The Binomial Theorem 

Pascal's Triangle: 

 

 

 

 

 

 

 

 

ὥ ὦ = 

 

ὥ ὦ = 

 

ὥ ὦ = 

 

ὥ ὦ = 

 

ὼ σ = 

 

 

 

ςὼ σώ = 
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Combinations: 

ὲ

ὶ
ὲὅὶὅὲȟὶ

ὲȦ

ὶȦϽὲ ὶȦ
 

 

 

 

Evaluate:   

 

 

Calculator keystrokes: 

 

 

 

 

Evaluate:   

 

 

 

 

 

 

 

 

 

 

 

The Binomial Theorem: 

ὥ ὦ
ὲ

ὶ
ὥ ὦ 

 

Find the 8th term of σὼ ςώ = 

 

 

 

 

 

 

Find the 6th term of ςὼ ώ = 

 

 

 

 

 

 

Find the coefficient of the ὼώ term of  

ςὼ σώ  
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Review of Chapters 7 & 8 

1.  Graph.  Label the foci.     ρ 

 

 

 

 

x

y

 

 

2.  Find the center and foci: 

τὼ ςυώ ρφὼ υπώ υω π 

 

 

 

 

 

 

 

 

 

 

3.  Graph.  ρ 

 

x

y

 

4.  Name the foci and asymptotes above. 

 

 

 

 

5.  Find the center, vertices and foci: 

τὼ ωώ τπὼ σφώ ςψ π 
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6.  Find the equation of the ellipse with foci at 

υȟρ and ωȟρ such that the minor axis is 4 

units long. 

 

 

 

 

 

 

 

 

 

 

 

7.  Find the equation of the hyperbola with 

vertices at ρȟρρ and ρȟσ with foci at 

ρȟρσ and ρȟυȢ 

 

 

 

 

 

 

 

 

 

8.  Graph.  ώ ς τὼ ρ 

 

 

 

 

 

 

x

y

 

 

9.  Graph.  ὼ ρ ώ σ 

 

 

 

 

x

y
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10.  Find the equation of the parabola with 

focus at ςȟτ and directrix ὼ ρȢ 

 

 

 

 

 

 

 

 

 

 

 

 

11.  Find the vertex and focus of the parabola: 

ὼ ψὼ ψώ ρφ π. 

 

 

 

 

 

 

 

 

 

12.  Expand: ςὼ σώ  

 

 

 

 

 

 

 

 

 

 

 

 

 

13. Find the coefficient of the ὼώ  term of 

ςὼ ώ . 
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14.  Prove by induction: 

ρ τ χ Ễ σὲ ς
ὲσὲ ρ

ς
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15.  Find the sum:  τπ σπ Ễ 

 

 

 

 

 

 

16.  Find Ὓ when ὥ τ and ὶ Ȣ 

 

 

 

 

 

 

17.  Write each of the following using sigma 

notation: 

a.  ρρχρρυρρσρρρρπω 

 

 

 

b.  φπ σπ ρυ χȢυ σȢχυ 
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18.  Add to 117 terms:   ρψςσ ςψ Ễ 

 

 

 

 

 

 

 

 

 

 

 

19.  Given ὥ ρρσ and ὥ σπυ, find ὥ  

for this arithmetic sequence.   (Aleks problem) 

 

 

 

 

 

 

 

 

 

 

20.  For the arithmetic sequence with ὥ σς 

and ὥ χπ, find ὥȢ 

 

 

 

 

 

 

 

 

 

 

 

21.  Determine whether each is arithmetic or 

geometric.  Then find a formula for the general 

term, ὥ .  (Aleks problem) 

a.  υȟρρȟρχȟςσȟȣ 

 

 

 

 

b.  τȟρςȟσφȟρπψȟȣ 
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Final Exam Review 

1.  Solve:  ὼ ρς ὼ  

 

 

 

 

 

 

 

 

2.  Find the balance of an account after 5 years 

if $3600 is invested at 4.5%, compounded 

monthly. 

 

 

 

 

 

3.  Multiply: 
ς σ τ
υ ρ ρ

φ ψ
ρ σ

 

 

 

 

 

 

4.  In 2004, a company had a net worth of $43 

million.  In 2008, the same company had a net 

worth of $62 million.  Letting ὸ π represent 

the year 2004, find a function for the worth of 

the company as a function of time. 

 

 

 

 

 

 

 

 

 

5.  Given ὃ
σ υ
ρ τ

, find ὃ , if it exists. 

 

 

 

 

 

 

 

 

 

 



140 
 

6.  Solve:  ȿςὼ χȿ σ υ 

 

 

 

 

 

 

 

 

 

 

7.  List the possible rational zeroes of the 

function Ὣὼ ωὼ υὼ ςὼ τ 

 

 

 

 

8.  Name all asymptotes and intercepts of 

Ὢὼ . 

 

 

 

 

 

9.  For the rational function described in 

exercise 8, finish the following statements: 

ὃί ὼO Њȟώ  O   

ὃί ὼO Њȟώ  O   

 

10.  How long would it take $1500 to double 

when invested at 2.2%, compounded daily? 
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11.  Find the vertices of the polygon formed: 

ὼ ς
ώ ρ

ώ ὼ ρρ
ώ ὼ σ

 

 

 

 

 

 

 

 

 

 

12.  Find Ὓ  for the sequence  ȟρȟȟȟȣ 

 

 

 

 

 

 

 

 

 

 

13.  Find the domain of each: 

a.  Ὢὼ Ѝσὼ υ 

 

 

 

b.  Ὣὼ  

 

 

 

c.  Ὤὼ ὰέὫσὼ υ 

 

 

 

d.  Ὢὼ Ѝὼ ςυ 
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14.  Find Ὓ for the geometric sequence with 

ὥ φ and ὶ ςȢ 

 

 

 

 

 

15.  Find the sum, if possible: 

τ τ σ τ σ τ σ Ễ 

 

 

 

 

 

16.  Find the focus and directrix of 

        ώ σ ρςὼ ς 

 

 

 

 

 

 

 

 

 

17.  The length of a rectangle is 4 cm more than its 

width.  Find a function which represents the 

rectangle's area in terms of its width. 

 

 

 

 

 

 

 

 

 

 

18.  Find the foci:   

ὼ τώ ρςὼ ψώ ρφ πȢ 
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19.  Sketch the graph of  

ώ ὼ σ ὼ τ ὼ ρ  

 

 

 

 

 

 

 

 

 

 

 

 

 

20.  What does Descartes' Rule of Signs tell us 

about the possible number of positive and 

negative real zeroes of p(x)? 

ὴὼ ςὼ ὼ ὼ ὼ ὼ ὼ ὼ ς 

 

 

 

 

 

 

21.  Solve:  ς ρχ 


