Module 1 – Topic A – Unit Analysis
Unit Analysis
Unit analysis is a method used to convert from one unit of measure to another. In a unit analysis problem,
we place measurements into fraction form, build a product of fractions, and eliminate unwanted units. The
steps for performing a unit analysis are as follows:
1.
2.
3.
4.
5.
6.

Determine what conversion facts are needed.
Write the starting fact with units included as a fraction.
Write the ending fact with units included as a fraction.
Between the starting and ending, build a product of fractions using necessary conversion facts.
Arrange the fractions so that the units to be eliminated can be cancelled.
Cancel unwanted units.
Perform the numerical calculations.

Look at the following examples. Note how the canceling is done.
Ex. 1: Change 45 months to years
Conversion fact needed: one year = 12 months
45 months
1 year
45 years
3


 3.75 years or 3 years
1
12 months
12
4
Ex. 2: Change 25 yards to feet
Conversion fact needed: 3 feet = 1 yard
25 yards 3 feet 75 feet


 75 feet
1
1 yard
1
Ex. 3: Change 4 meters to yards
Conversion facts needed: 36 inches = 1 yard, 39.37 inches = 1 meter
4 meters 39.37 inches 1 yard
157.48 yard



 4.37 yards
1
1 meter
36 inches
36
Ex. 4: Change 88 feet per second to miles per hour
Conversion facts needed: 5280 feet = 1 mile, 60 minutes = 1 hour, 60 seconds = 1 minute
88 feet
1mile
60 seconds 60 min ute 88 60  60  miles 316800 miles
mi





 60
1second 5280 feet 1 min ute
1hour
5280 hour
5280 hour
hr
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Module 1 – Topic A – Unit Analysis
Use unit analysis to convert the following units of measure. Round decimal answers to the nearest
hundredth.
1.

Change 6 miles to feet

1.

_____________________

2.

Change 33 feet to yards

2.

_____________________

3.

Change 66 inches to feet

3.

_____________________

4.

Change 5 meters to inches (hint: 1 meter = 39.37 inches)

4.

_____________________

5.

Change 15 feet to meters

5.

_____________________

6.

Change 64 hours to minutes

6.

_____________________

7.

Change 56 hours to seconds

7.

_____________________

8.

Change 1,314,000 minutes to years

8.

_____________________

9.

Change 1000 liters to quarts (hint: 1 liter = 1.0567 quarts)

9.

_____________________

10.

Change 3 liters to gallons (hint: 1 gallon = 4 quarts)

10.

_____________________

Use unit analysis to convert the following rates. Round decimal answers to the nearest hundredth. Assume
40-hour workweek and 52-week year.
11.

Change $35,000 per year to dollars per hour

11.

_____________________

12.

Change $8.25 per hour to dollars per year

12.

_____________________

13.

Change 220 feet per second to miles per hour

13.

_____________________

14.

Change 44 miles per hour to feet per second

14.

_____________________

15.

Suppose you plan to visit Carlsbad Caverns. You want to take the three-mile walking tour. At home,
you pace yourself and find out that you stroll 90 feet per minute. Use unit analysis to determine how
many hours it will take you to walk the 3 miles. Hint: 1 mile = 5280 feet
15.
_____________________
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Module 1 – Topic A – Unit Analysis
16.

Kevin recently accepted a job at Lucky Seven store 17 miles from his house. Use the following
information and unit analysis to answer a, b, and c. Round answers to the nearest hundredth.
Salary: $8.75 hour
40-hour workweek
52-workweeks per year
5 days of work per week
Gas mileage: 21 miles per gallon
Gas Costs: $1.26 per gallon
Average Speed: 45 miles per hour
Daily round trip to work and back home: 34 miles
a.

What is Kevin’s annual salary?

16a.

________________

b.

How much will Kevin spend on fuel each week?

16b.

________________

c.

How many hours will Kevin spend commuting each week?

3

16c.

________________

Module 1 – Topic A – Situation Graphs
Graphing Stories - Graphs represent situations, each axis is a piece of the puzzle, so is slope.


Why do we graph data?
o It’s easier to see patterns/data trends/relationships between variables



Terms to know:
o Rate of Change
o Slope
o Steepness
o Starting Point
o Going away vs Coming towards
o Speeding up vs Slowing down
o Steady rate of change (slope) vs a Changing slope
o Zero Speed: wait, pause, rest, stop



A common graph: Distance versus time (mph) - speed



How could you describe a graph that looks like
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Module 1 – Topic A – Situation Graphs
Slope Formula and Interval Notation Notes


Slope or Rate of Change - seeing how steep or gentle a straight line is on a graph
The greater or quicker the rate of change the steeper the line is



Interval Notation describes the piece, or interval, of the graph you’re looking at based on the x-axis. In
other words, the first x-value to the last x-value for that piece of the graph .



When graphing a story, for example a person walking, pausing, and then running to their destination,
the subject cannot be both walking and running at the same time. Each piece or interval on a graph
when written must be written in such a way that it is clear the subject is not doing two different things
at the same time. This is the difference between using brackets or parentheses. This is similar to
using a ‘less than’ inequality sign versus a ‘less than or equal to’ inequality sign.
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Module 1 – Topic A – Situation Graphs


Let’s use the graph given below as an example.
1. Label each piece: A, B, or C
2. Write the interval notation for each piece. Be sure not to include the connecting points in two
different pieces. In this case that would be the x-values 5 and 10.
3. Calculate the rate of change, or in other words, slope, for each piece.

A

[0, 5)

=

48  25 23 mi / h

50
5s

B

[5, 10)

=

0 mi / h
5s

C

[10, 15]

=



48 mi / h
5s
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Module 1 – Topic A – Situation Graphs
Match each graph with its verbal description given below.

1-1

_________

1-4

_________

1-2

_________

1-5

_________

1-3

_________

1-6

_________
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Module 1 – Topic A – Popcorn Graphs

George and his family were watching a movie and eating popcorn. Each family member had a bowl with the
same amount of popcorn. The graphs below all show the amount of popcorn remaining in the person’s bowl
over a period of time. Under each graph, write a few sentences describing what may have happened.

______________________________
______________________________
______________________________
______________________________
______________________________
______________________________
______________________________

_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________

______________________________
______________________________
______________________________
______________________________
______________________________
______________________________
______________________________

_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
8

Module 1 – Topic A – Graphing Stories
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Module 1 – Topic A – Graphing Stories
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Module 1 – Topic A – Graphing Stories
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Module 1 – Topic A – Mellow Yellow

1.

(a) Draw a graph on the given grid to match the following story:
Mellow Yellow walked VERY slowly toward the corner store from home. She stopped at a
Bench down the street for a rest, then ran the rest of the way to the store.

(b) Use your graph to answer the following questions:


What is happening in the story when your graph is increasing?



Why is one interval of your graph steeper than the other?



On what interval is the rate of change of your graph equal to 0?

12

Module 1 – Topic A – Mellow Yellow

2.

(a) Write a story that matches the graph shown
on the right.

(b) What is the average rate of change on the following intervals?
Note: don’t forget units of measure!
 between 3 and 7 minutes

 [ 10, 13 )
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Module 1 – Topic A – Bus Stop

Distance from home in meters

Every morning Sam walks along a straight road from his home to a bus stop, a distance of 160 meters.
The graph shows his journey on one particular day.

Time in seconds

(a) The graph above contains FOUR pieces. Label each piece A, B, C, and D.
(b) For each of the pieces that you labeled in part (a) describe the manner in which Sam is walking.
Include the interval and the average rate of change of distance (with units) for each piece.
FOR EXAMPLE: Sam is walking away from his home on the interval [24, 50] at an average
rate of 5 meters per second.

A

B

C

D
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Module 1 – Topic A – Elevation vs. Time
The video shows a man climbing down a ladder that is ______ feet high. At time 0 seconds, his shoes
are at _______ feet above the floor, and at time _______ seconds, his shoes are at _______ feet. From
time ________ seconds to the ________ second mark, he drinks some water on the step _______ feet
off the ground. After drinking the water, he takes _______ seconds to descend to the ground and
then he walks into the kitchen.

(a) Draw your own graph for this story. Use straight line segments in your graph to model the
elevation of the man over different time intervals. Label your x-axis and y-axis appropriately
and give a title to your graph.
(b) Your picture is an example of a graph of a piecewise linear function. Each linear function is
defined over an interval of time, represented on the horizontal axis. List those time intervals.

(c) In your graph in part (a), what does a horizontal line segment represent in this story?

(d) If you measured from the top of the man’s head instead (he is 6’ 2” tall), how would it
change your graph?

15

Module 1 – Topic A – Elevation vs. Time

1. Label each part of the graph below with the letters A to G. State the interval for each piece and find
the average rate of change for each piece.

Piece A:

Piece E:

Piece B:

Piece F:

Piece C:

Piece G:

Piece D:

2. Draw an elevation vs. time graphing story of your own and then make up a story for it.
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Module 1 – Topic A – Interpreting Graphs

The graph below shows the variation in the depth of water as Kyle takes his morning bath.
Match the different parts of the graph to the statements below:
A

Gets out of the bath ______

D

Hot and cold tap turned on

B

Relaxes in the bath

______

E

Cold tap turned off, gets undressed ______

C

Turns off hot tap

______

F

Gets into bath ______

G

Pulls the plug

______

17

______

Module 1 – Topic B - Numbers and Their Properties
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Module 1 – Topic B - Numbers and Their Properties
Answer True or False for each statement.
1.
2.
3.
4.
5.
6.
7.
8.

Real numbers are either rational or irrational.
An irrational number can be a repeating decimal.
Whole numbers include negative numbers.
The number 12 is an integer.
The only integer not included in the natural numbers is 0.
Irrational numbers are not real numbers.
The fraction ½ can be written as a terminating decimal.
All integers are rational numbers.

____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________

Circle all the classifications that apply to each real number: Natural, Whole, Integer, Rational, Terminating, Repeating,
and Irrational.
9.
10.
11.
12.
13.
14.

11
1
3

49
-10
0
1

Natural,

Whole,

Integer,

Rational,

Terminating,

Repeating,

Irrational

Natural,

Whole,

Integer,

Rational,

Terminating,

Repeating,

Irrational

Natural,
Natural,
Natural,
Natural,

Whole,
Whole,
Whole,
Whole,

Integer,
Integer,
Integer,
Integer,

Rational,
Rational,
Rational,
Rational,

Terminating,
Terminating,
Terminating,
Terminating,

Repeating,
Repeating,
Repeating,
Repeating,

Irrational
Irrational
Irrational
Irrational

15.

7
11

Natural,

Whole,

Integer,

Rational,

Terminating,

Repeating,

Irrational

16.

 196

Natural,

Whole,

Integer,

Rational,

Terminating,

Repeating,

Irrational

Order the following from Least to Greatest:

17.
18.
19.

11
,   ,  2.98,  7
5
5
4.5, 3 , 16, 2
6


4, 1.8,  10, 

36
, 5
9

__________________________________________________
__________________________________________________
__________________________________________________

Order the following from Greatest to Least:
20.
21.

 49,  7,
14,

49
,
36

0,  51,  6.8 __________________________________________________
3
3 ,
5

3

__________________________________________________
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Module 1 – Topic B - Numbers and Their Properties
Answer the following questions:
1.

Which statement is not always true?
a.
b.
c.
d.

2.

Which domain would be the most appropriate set to use for a function that predicts the number of household
online-devices in terms of the number of people in the household?
a.

3.

whole numbers

c.

positive integers
both positive and negative integers

irrational numbers

d. rational numbers

b.
d.

positive real numbers
both positive and negative real numbers

The product of two rational numbers is rational.
The product of two irrational numbers is rational.
The sum of a rational numbers and am irrational number is irrational.
The sum of a nonzero rational number and an irrational number is irrational.

Given:

Which expression results in a rational number?
L=

6.

b.

Which statement is not always true?
a.
b.
c.
d.

5.

integers

A construction company uses the function f(p), where p is the number of people working on a project, to model
the amount of money it spends to complete a project. A reasonable domain for this function would be
a.
c.

4.

The product of two irrational numbers is irrational.
The product of two rational numbers is rational.
The sum of two rational numbers is rational.
The sum of a rational number and an irrational number is irrational.

a.

L+M

M= 3 3

b.

M+N

N=

16

c.

N+P

P=

9

d.

P+L

2

Given the following expressions:

I.

5 3
 
8 5

II.

1
 2
2

III.

 5 5

IV.

Which expression(s) result in an irrational number?
a.

II, only

b.

III, only

c.

I, III, IV
20

d.

II, III, IV

3



49
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Module 1 – Topic B - Numbers and Their Properties

What is the property of closure?
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Module 1 – Topic B – Number Properties
1. Identify the property illustrated in each of the following equations.
(a) 5(2 + 3) = (2 + 3)5

________________________

(b) 25 (0.04)  1

________________________

(c) 4 + (9 + 3) = (9 + 3) + 4

________________________

(d) (x + 3)4 = 4x + 12

________________________

2.

3.

4.

5.

6.

Write an equality that illustrates the
associative property of multiplication.

________________________

Write an equality that illustrates the
additive inverse of 3.

________________________

The expressions below are the result of
distributing multiplication over addition.
Rewrite each to show the expression prior
to distributing.
(a) 3(x) + 3(8)

_________________________

(b) 10y + xy

_________________________

(c) 6w + 9z

_________________________

Explain why the sum of
is irrational.

and 3
_____________________________________

Identify the property illustrated in each of the following equations.
(a) y= y

_________________________

(b) 10 5  5 10

_________________________

(c) If y = 11 and y = 3x + 2 , then 11 = 3x + 2

_________________________

(d) If 7 + x = 12, then 12 = 7 + x

_________________________
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Module 1 – Topic B – Number Properties
Two algebraic expressions are equivalent expressions if they have the same value for every value of the variable(s).
Name the property of real numbers that justifies each statement (Note: a and b are real numbers)
1.

95  59

______________________________________

2.

 3x 1

______________________________________

3.

4  a  3  4  a  4  3

4.

6

5.

3   2  b    3  2   b

______________________________________

6.

 b  8

______________________________________

7.

If

  3x

______________________________________

1
1
6

______________________________________

 0  b8

3x  1  8

and

8  2y  3 then 3x  1  2y  3

______________________________________

Justify each step used to simplify each expression.
1.

2.

 4  7b  8

  7b  4   8

 7b   4  8 

________________________________________

 7b  12

________________________________________

5  3n    5  3 n
 15n

3.

________________________________________
________________________________________

3 x  8   3 x   3 8 
 3x  24

4.

________________________________________

3  x  7    3  7  x 

________________________________________
________________________________________

________________________________________

  3  7  x

________________________________________

  21 x

________________________________________
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Module 1 – Topic B – Number Properties Flow Charts
Use these abbreviations for the properties of real numbers and complete the flow diagram.
C+ for the commutative property of addition
Cx for the commutative property of multiplication
A+ for the associative property of addition
Ax for the associative property of multiplication
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Module 1 – Topic B – Number Properties Flow Charts
Fill in the blanks of this proof showing that (w + 5)(w + 2) is equivalent to w2 + 7w + 10. Write either
“Commutative Property”, “Associative Property”, or “Distributive Property” in each blank.
(w + 5)(w + 2)

= (w + 5)w + (w + 5) x 2
= w(w + 5) + (w + 5) x 2
= w(w + 5) + 2(w + 5)
= w2 + w x 5 + 2(w + 5)
= w2 + 5w + 2(w + 5)
= w2 + 5w + 2w + 10
= w2 + (5w + 2w) + 10
= w2 + 7w + 10

26

_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________

Module 1 – Topic B – Adding & Subtracting Monomials
Rule: You can only ADD or SUBTRACT LIKE TERMS – Leave Exponents the same.
Find the sum of the following:
1. +7c
+8c

2. -39r
-22r

3. -19t
+6t

4. -14c
-c

5.

-1.5m
+1.2m

6. -16x2
-x2
+15x2

7. -4rst
+8rst
+9rst

8. -6xy2
+9xy2
-3xy2

9. 9c2d2
3c2d2
-7c2d2

10. +5(r + s)
-6(r + s)
+(r+s)

Simplify the expression by combining like terms.
11.

(+6x) + (-4x) + (-5x) + (+10x)

12.

-5y + 6y + 9y – 14y

13.

(+7c) + (-15c) + (+2c) + (+12c)

14.

(+8x2) + (-x2) + (-12x2) + (+2x2)

15.

13y2 – 15y2 – y2 + 8y2

Find the difference of the following:
16. -7xyz
+9xyz

17. -5ab
-ab

18. 12cd
8cd

19. -5m
-5m

20. -18xy
-20xy

21. 3m
-3m

22.

23. -8mn
-9mn

24. -7k
-9k

25. 15c
-3c

0
-5d

Simplify the expression by subtracting the monomials.
26.

(-15t) – (-5t)

27.

(+9x2) – (-3x2)

28.

Subtract -2x from -8x.

29.

From +3xy take -5xy.

30.

Take 8xy2 from -6xy2.

31.

(+7x2y) – (9x2y)
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Module 1 – Topic B – Multiplying & Dividing Monomials
Rule: When we multiply we ADD exponents of the same base.
Find the product of the following:
1.

a3(a2)(a6)

2.

(cd2)(c3d2)

3.

(e2f4)(ef)

4.

x(x2)(x7)

5.

(y2z)(yz2)

6.

(-5a2b)(3a4)

7.

(3cd4)(-2c3)

8.

(2x2)(3x5)

9.

(-6p)2

10.

r3(r2s4)

11.

(2ab2c2)(4a3b2c2)

12.

(3pq2)2

13.

(4g3h)(-2g)5

14.

-6(x2y3)4

15.

(-3k)3

Rule: When we divide we SUBRACT exponents of the same base.
Find the quotient:
16.

18x by 2

17.

14x2w2 by -7

18.

-36s10 by +6s2

19.

40a4 by -4a

20.

24a2b2 by -8b2

21.

15c4d by -5c3d

22.

-24x2w2 by -3xw

23.

-27xwz by 9xz

24.

30de2 by 5de2

25.

5x2w3 by -5w3

26.

7r4c by – 7r4c

27.

-56abc2 by 8abc

28.

15(c – d)
-5(c – d)

29.

-8c5
2c

30.

-49c4b3
7c2b2
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Module 1 – Topic B – Polynomials
Polynomials in Standard Form. A polynomial is a monomial or a sum of monomials. A binomial
is the sum of two monomials, and a trinomial is the sum of three monomials. Polynomials with more
than three terms have no special name. The degree of a monomial is the sum of the exponents of all its
variables. The degree of the polynomial is the same as the degree of the monomial term with the highest
degree.
The terms of a polynomial are usually arranged so that the terms are in order from greatest degree to
least degree. This is called the standard form of a polynomial.
The leading term is the term with the largest exponent. The leading coefficient is the coefficient of the leading
term. The constant term is the term without a variable.
Example: Determine whether each expression is a polynomial. If so, identify the polynomial as a monomial,
binomial, or trinomial. Then find the degree of the polynomial.

Expression

Polynomial?

Monomial, Binomial,
or Trinomial?

Degree of the
Polynomial

3x – 7xyz

Yes. 3x – 7xyz = 3x + (–7xyz), which is
the sum of two monomials

binomial

3

Yes. –25 is a real number.

monomial

0

none of these

–

trinomial

3

–25

9

7 +2

No. 2
= , which is not a
monomial

+ 4x + x + 4 + 2x

Yes. The expression simplifies to 9
+ 7x + 4, which is the sum of three
monomials

Exercises
Determine whether each expression is a polynomial. If it is a polynomial, find the degree and determine
whether it is a monomial, binomial, or trinomial.
1. 36
2. + 5

3. 7x – x + 5

4. 8 h – 7gh + 2

5.

6. 6x +

+ 5y – 8

Write each polynomial in standard form. Identify the leading coefficient.
7.

10. 2

+

–

–

8.

+4

11. 3x + 5

–7

+1

–2–
29

9. –3

12. –2

–

+2

+x–4

+3

Module 1 – Topic B – Polynomials
For each term listed below fill in the required information in the table.
Term
2x3y

Degree

Coefficient

-6x2y2
9xy
-13y5
5x
15

Please complete the table below with the required information.
Quadrinomial: a polynomial that contains 4 terms

Polynomial
3x2 – 5x
-2x2 + 13x + 6
15x2
5p3 + 2p2 – p – 7
a2 - 25
0.23x3 + 0.54x2 – 0.58x + 0.0218
-9.8t2 – 20t + 150

Number of
Terms

30

Name

Leading
Coefficient

Constant
Term

Degree

Module 1 – Topic B – Adding & Subtracting Polynomials
1.

Find each sum or difference by combining the parts that are alike.
a. (2𝑝 + 4) + 5(𝑝 − 1) − (𝑝 + 7)
b. (7𝑥4 + 9𝑥) − 2(𝑥4 + 13)
c. (6 – 𝑡 − 𝑡4) + (9𝑡 + 𝑡4)
d. (5 –𝑡2) + 6(𝑡2 − 8) − (𝑡2 + 12)
e. (8𝑥3 + 5𝑥) − 3(𝑥3 + 2)
f. (12𝑥 + 1) +2(𝑥 − 4) − (𝑥 − 15)
g. (13𝑥2 + 5𝑥) − 2(𝑥2 + 1)
h. (9 – 𝑡 – 𝑡2) – (8𝑡 + 2𝑡2)
i. (4𝑚 + 6) − 12(𝑚 − 3) + (𝑚 + 2)
j. (15𝑥4 + 10𝑥) − 12(𝑥4 + 4𝑥)

2.

Celina says that each of the following expressions is actually a binomial in disguise:
i. 5𝑎𝑏𝑐 − 2𝑎2 + 6𝑎𝑏𝑐
ii. 5𝑥3 ∙ 2𝑥2 − 10𝑥4 + 3𝑥5+3𝑥 ∙ (−2)𝑥4
iii. (𝑡+2)2 − 4𝑡
iv. 5(𝑎−1) − 10(𝑎−1) + 100(𝑎−1)
v. (2𝜋𝑟−𝜋𝑟2)𝑟 − (2𝜋𝑟−𝜋𝑟2) ∙ 2𝑟

For example, she sees that the expression in (i) is algebraically equivalent to 11𝑎𝑏𝑐−2𝑎2, which is indeed a binomial. (She is happy
to write this as 11𝑎𝑏𝑐 + (−2)𝑎2, if you prefer.) Is she right about the remaining four expressions?
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Module 1 – Topic B – Adding & Subtracting Polynomials
Find each sum or difference.
1. (2x + 3y) + (4x + 9y)

2. (6s + 5t) + (4t + 8s)

3. (5a + 9b) – (2a + 4b)

4. (11m – 7n) – (2m + 6n)

5. (

– m) + (2m +

)

7. (

– d + 5) – (2d + 5)

9. (5f + g – 2) + (–2f + 3)

6. (

8. (2

– 3x) – (2

+ 5x)

– 5h) + (7h – 3

10. (6

+ 2k + 9) + (4

)

– 5k)

Determine whether each expression is a polynomial. If it is a polynomial, find the degree and
determine whether it is a monomial, binomial, or trinomial.
11. 5mt +

12. 4by + 2b – by

13. –32

14.

15. 5

–3

16. 2 + 8c + 9 – 3

Write each polynomial in standard form. Identify the leading coefficient.
17. 3x + 1 + 2

19. 9

21.

+2+

+3

23. x – 3

18. 5x – 6 + 3

+x

+ 27 – x

+4+5

20. –3 + 3

22. 25 –

24.

32

–

+ 4x

+x

+ 64 – x + 7

Module 1 – Topic B – Multiplying Polynomials
Find each product.
1.

2h(-7h2 – 4h)

2.

6pq(3p2 + 4q)

3.

5jk(3jk + 2k)

4.

-3rt(-2t2 + 3r)

5.

-1m(8m2 + m – 7)
4

6.

-2n2(-9n2 + 3n + 6)
3

Simplify each expression.
7.

-2x(3x – 4) + 7x

8.

5w(-7w + 3) + 2w(-2w2 + 19w + 2)

9.

6t(2t – 3) – 5(2t2 + 9t – 3)

10.

-2(3m3 + 5m + 6) + 3m(2m2 + 3m + 1)

11.

-3g(7g – 2) + 3(g2 + 2g + 1) – 3g(-5g + 3)

Exercises
Find each product.
1. (x + 2)(x + 3)
4. ( p – 4)( p + 2)
7. (3n – 4)(3n – 4)
10. (3x + 1)(4x + 3)
13. (5m – 3n)(4m – 2n)
16. (2n – 4)(2n + 5)

2. (x – 4)(x + 1)
5. ( y + 5)( y + 2)
8. (8m – 2)(8m + 2)
11. (x – 8)(–3x + 1)
14. (a – 3b)(2a – 5b)
17. (4m – 3)(5m – 5)

3. (x – 6)(x – 2)
6. (2x – 1)(x + 5)
9. (k + 4)(5k – 1)
12. (5t + 4)(2t – 6)
15. (8x – 5)(8x + 5)
18. (7g – 4)(7g + 4)

Exercises
Find each product.
1. (x + 2)(

– 2x + 1)

2. (x + 3)(2

+ x – 3)

3. (2x – 1)(

– x + 2)

4. (p – 3)(

– 4p + 2)

5. (3k + 2)(

+ k – 4)

6. (2t + 1)(10

– 2t – 4)

7. (3n – 4)(

+ 5n – 4)

8. (8x – 2)(3

+ 2x – 1)

9. (2a + 4)(2

– 8a + 3)

10. (3x – 4)(2

11. (

+ 2n – 1)(

+ n + 2)

12. (

13. (

– 5y + 3)(2

+ 7y – 4)

14. (3
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+ 3x + 3)

+ 4t – 1)(2
– 2b + 1)(2

– t – 3)
– 3b – 4)

Module 1 – Topic B – Multiplying Polynomials
Problem Set – Do all problems in your notebook.
1.

Use the distributive property to write each of the following expressions as the sum of monomials.
a. 3𝑎(4+ 𝑎)
b. 𝑥(𝑥 + 2) + 1
c. 4𝑥(𝑥3 − 10)
d. (𝑥 − 4)(𝑥 + 5)
e. (2𝑧 − 1)(3𝑧2 + 1)
f. (10𝑤 − 1)(10𝑤 + 1)
g. (−5𝑤 − 3)𝑤2
h. (2𝑞 + 1)(2𝑞2 + 1)
i. (𝑥2 − 𝑥 + 1)(𝑥 − 1)
j. 3𝑥𝑧(9𝑥𝑦 + 𝑧) − 2𝑦𝑧(𝑥 + 𝑦 −𝑧)
k. (𝑡 − 1)(𝑡 + 1)(𝑡2 + 1)
l. (𝑤 + 1)(𝑤4 – 𝑤3 + 𝑤2 − 𝑤 + 1)
m. 𝑧(2𝑧 + 1)(3𝑧 − 2)
n. (𝑥 + 𝑦)(𝑦 + 𝑧)(𝑧 + 𝑥)

2.

Use the distributive property to write each of the following expressions as a sum of monomials. If the resulting
polynomial is in one variable, write the polynomial in standard form.
a. (𝑎+𝑏)2

3.

b. (𝑎+1)2

c. (3+𝑏)2

d. (𝑥+𝑦+𝑧)2

e. (𝑝+𝑞)3

Use the distributive property to write each of the following expressions as a polynomial in standard form.
a. (𝑠2 + 4)(𝑠 − 1)

b. 3(𝑠2 + 4)(𝑠 − 1)

c. 𝑠(𝑠2 + 4)(𝑠 − 1)

d. (𝑠 + 1)(𝑠2 + 4)(𝑠 − 1)

e. (𝑢 − 1)(𝑢5 + 𝑢4 + 𝑢3 + 𝑢2 + 𝑢 + 1)
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Module 1 – Topic B – Evaluating Algebraic Expressions
Evaluate each expression using the given information.
1.

9r + n use r = -7 and n = -2

3.

7d 

5.

5  8s  7h   9 use h   4 and s   7

7.



9.

2r  d use d  9 and r  4

b
9

b
 4w
5

use b   27 and d  3

use b  20 and w  3

Find the product:
11.

(x + 3)(x + 4)(x – 5)

12.

(x + 1)(x + 2)(x + 3)

13.

(x – 5)2

14.

(x + 6)2
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2.

h
  5  7w
2

4.

9 z  7  2d  8 use z  9 and d   4

6.

9  7  6 f  8b  use b   7 and f  7

8.

3d  9 f  7 use d   7 and f   6

10.

8

use h  8 and w   7
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Module 1 – Topic B – Dividing Monomials
Divide Monomials To divide two powers with the same base, subtract the exponents.
Quotient of Powers

For all integers m and n and any nonzero number a,

Power of a Quotient

For any integer m and any real numbers a and b, b ≠ 0,

Example1: Simplify

=

.
=

. Assume that no denominator equals zero.

=

Group powers with the same base.

=(

)(

) Quotient of Powers

= a3b5

Simplify.

The quotient is

Example 2: Simplify

. Assume that no denominator equals zero.

=

Power of a Quotient

=

Power of a Product

=

Power of a Power

=
The quotient is

Quotient of Powers
.

Exercises
Simplify each expression. Assume that no denominator equals zero.
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
36
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Negative Exponents Any nonzero number raised to the zero power is 1; for example,
= 1. Any
nonzero number raised to a negative power is equal to the reciprocal of the number raised to the opposite
power; for example,
= . These definitions can be used to simplify expressions that have negative exponents..
Zero Exponent

For any nonzero number a,

= 1.

Negative Exponent
Property

For any nonzero number a and any integer n,

=

n and

=

.

The simplified form of an expression containing negative exponents must contain only positive exponents.
Example: Simplify

. Assume that no denominator equals zero.

=

Group powers with the same base.

= (

)(

=
=

Quotient of Powers and Negative Exponent Properties
Simplify.

(1)

Negative Exponent and Zero Exponent Properties

=
The solution is

)( )

Simplify.
.

Exercises
Simplify each expression. Assume that no denominator equals zero.
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

37

Module 1 – Topic B – Exponents
Simplify each expression. Assume that no denominator equals zero.
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

(

)(

)

20.

21.

22.

23.

24.

25.

26.
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84 =

1.

Rewrite:

3.

Value of the expression:

5.

Rewrite:

7.

Rewrite:

3-7 =

2.

Rewrite:

4.

Value of the expression:

(30)(40)(22) =

6.

Rewrite:

(-24) =

54 =

8.

Rewrite:

5-7 =

9.

Value of the expression: (2)3(-3)2 =

10.

Value of the expression:

11.

Rewrite:

(82)(44)(43) =

12.

Rewrite:

13.

Rewrite:

4-5 =

14.

Value of the expression:

(6)3 =

15.

Value of the expression: (5)3(-4)2 =

16.

Value of the expression:

(-3)4 =

(-2)3(3)2 =

(-1)3 =

(-2)3 =

3-3 =

Simplify the following expressions and expression your final answer with only positive exponents:
17.

21f3g2h2 =
7f5g-2h

18.

39

(4g5h-3)3 =
(2g2h2)-3

Module 1 – Topic C – Solving One & Two Step Equations

Solving One-Step Equations
Solve the equations given below in your notebook. You MUST show the check.
1.

d – 8 = 17

2.

v + 12 = -5

3.

b – 2 = -11

4.

-16 = m + 71

5.

29 = a – 76

6.

-14 + y = -2

7.

8 – (-n) = 1

8.

78 + r = -15

9.

f + (-3) = -9

10.

8j = 96

11.

-13z = -39

12.

-180 = 15m

13.

243 = 27r

14.

y = -8
9

15.

- j = -8
12

16.

a=4
15 5

17.

g=2
27 9

18.

q = 1
24 6

Solving Two-Step Equations
Solve the equations given below in your notebook. You MUST show the check.

1.

5x + 2 = 27

2.

6x + 9 = 27

3.

5x + 16 = 51

4.

14n – 8 = 34

5.

0.6x – 1.5 = 1.8

6.

7 p – 4 = 10
8

7.

16 = d – 12
14

8.

8 + 3n = 13
12

9.

g + 3 = -13
-5

10.

4b + 8 = 10
-2

11.

0.2x – 8 = -2

12.

3.2y – 1.8 = 3
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Solving Two-Step Equations
Solve the equations given below in your notebook. You MUST show the check.
Solve each problem by working backward.
1.

A number is divided by 2, and then the quotient is added to 8. The result is 33. Find the number.

2.

Two is subtracted from a number, and then the difference is divided by 3. The result is 30. Find the
number.

3.

A number is multiplied by 2, and then the product is added to 9. The result is 49. What is the
number?

4.

ALLOWANCE After Ricardo received his allowance for the week, he went to the mall with some
friends. He spent half of his allowance on a new paperback book. Then he bought himself a snack for
$1.25. When he arrived home, he had $5.00 left. How much was his allowance?

5.

5x + 3 = 23

6.

4 = 3a – 14

7.

2y + 5 = 19

8.

6 + 5c = - 29

9.

8 – 5w = -37

10.

18 – 4v = 42

11.

n – 8 = -2
3

12.

5+x =1
4

13.

- h – 4 = 13
3

14.

- d + 12 = -7
6

15.

a–2=9
5

16.

w + 3 = -1
7
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Module 1 – Topic C – Solving Equations with the Variable on Both Sides
Solving Equations with the Variable on Both Sides
Solve the equations given below in your notebook. You MUST show the check.

1.

6 – b = 5b + 30

2.

5y – 2y = 3y + 2

3.

4.

4n – 8 = 3n + 2

5.

1.2x + 4.3 = 2.1 – x

6.

4.4m + 6.2 = 8.8m – 1.8

7.

8 – 5p = 4p – 1

8.

4b – 8 = 10 – 2b

9.

0.2x – 8 = -2 – x

10.

-4 – 3x = 7x – 6

11.

8 + 4k = -10 + k

12.

20 – a = 10a – 2

13.

-4r + 5 = 5 – 4r

14.

-4 – 3x = 6x – 6

15.

18 – 4k = 10 – 4k

Solve the equations given below in your notebook. You MUST show the check.
1.

-3(x + 5) = 3(x – 1)

2.

2(7 + 3t) = -t

3.

3(a + 1) – 5 = 3a – 2

4.

75 – 9g = 5(-4 + 2g)

5.

5(f + 2) = 2(3 – f)

6.

4(p + 3) = 36

7.

18 = 3(2t + 2)

8.

3(d – 8) = 3d

9.

5(p + 3) + 9 = 3(p – 2) + 6

10.

4(b – 2) = 2(5 – b)

11.

1.2(x – 2) = 2 – x

12.

3 + y = -y
4
8

13.

a – 8 = 2a + 5
12
3

14.

2(4 + 2K) + 10 = k

15.

2(w – 1) + 4 = 4(w + 1)

16.

6(n – 1) = 2(2n + 4)

17.

2[2 + 3(y – 1)] = 22

18.

6(2 – 2y) = 5(2y – 2)
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5x + 2 = 2x - 10

Module 1 – Topic C – Solving Equations with the Variable on Both Sides
Solving Equations with the Variable on Both Sides
Justify each step.
1.

2.

4k – 3 = 2k + 5
4k – 3 – 2k = 2k + 5 – 2k
2k – 3 = 5
2k – 3 + 3 = 5 + 3
2k = 8
2k = 8
2 2
K=4

2(8u + 2) = 3(2u – 7)
16u + 4 = 6u – 21
16u + 4 – 6u = 6u – 21 – 6u
10u + 4 = -21
10u + 4 – 4 = -21 – 4
10u = -25
10u = -25
10
10
u = -2.5

a.
b.
c.
d.
e.

__________________________________________
__________________________________________
__________________________________________
__________________________________________
__________________________________________

f. __________________________________________

a. __________________________________________
b. __________________________________________
c. __________________________________________
d. __________________________________________
e. __________________________________________
f. __________________________________________
g. __________________________________________

Solving Equations with the Variable on Both Sides
Solve the equations given below in your notebook. You MUST show the check.
3.

2m + 12 = 3m – 31

4.

2h – 8 = h + 17

5.

7a – 3 = 3 – 2a

6.

4x – 9 = 7x + 12

7.

5 + 3r = 5r – 19

8.

-9 + 8k = 7 + 4k

9.

6(-3v + 1) = 5(-2v – 2)

10.

-7(2b – 4) = 5(-2b + 6)

11.

3(8 – 3t) = 5(2 + t)

12.

2(3u + 7) = -4(3 – 2u)

13.

8(2f – 2) = 7(3f + 2)

14.

5(-6 – 3d) = 3(8 + 7d)

15.

6(w – 1) = 3(3w + 5)

16.

7(-3y + 2) = 8(3y – 2)
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Module 1 – Topic C – Solving Equations with Variables on Both Sides with Graph
Solve the following equations in your notebook, check your solutions, and then graph the solution sets.
1.

−16 − 6𝑣 = −2(8𝑣 − 7)

2.

2(6𝑏 + 8) = 4 + 6𝑏

3.

7 – 8𝑥 = 7(1 + 7𝑥)

4.

39 − 8𝑛 = −8(3 + 4𝑛) + 3𝑛

5.

−7 − 6𝑎 + 5𝑎 = 3𝑎 − 5𝑎

6.

4(𝑥 − 2) = 8(𝑥 − 3) − 12

7.

−11 − 2𝑝 = 6𝑝 + 5(𝑝 + 3)
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Module 1 – Topic C – Solving Literal Equations

Solve each equation or formula for the variable indicated.
1. 7t = x, for t
3. q – r = r, for r
5. 7a – b = 15a, for a
7. x – 2y = 1, for y
9. 7f + g = 5, for f
11. rt – 2n = y, for t
13. kn + 4f = 9v, for n
15. x – c = d, for x
2
17. p + 9 = r, for p
5

2. r = wp, for p
4. 4m – t = m, for m
6. –5c + d = 2c, for c
8. d + 3n = 1, for n
10. ax – c = b, for x
12. bc + 3g = 2k, for c
14. 8c + 6j = 5p, for c
16. x – c = d, for c
2
18. b – 4z = a, for b
7

Solve each equation or formula for the variable indicated.
1. d = rt, for r

2. 6w – y = 2z, for w

3. mx + 4y = 3t, for x

4. 9s – 5g = –4u, for s

5. ab + 3c = 2x, for b

6. 2p = kx – t, for x

7. 2m + a = a + r, for m
3

8. 2h + g = d, for h
5

9. 2y + v = x, for y
3

10. 3a– q = k, for a
4

11. rx + 9 = h, for x
5

12. 3b – 4 = c, for b
2

13. 2w – y = 7w – 2, for w

14. 3ℓ + y = 5 + 5ℓ, for ℓ
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Module 1 – Topic C – Solving Inequalities

Solve each inequality in your notebook and then graph it on a number line. Write your solution in
set builder notation.
1.

11y + 13 > -1

2.

8n – 10 < 6 – 2n

3.

q + 1 > -5
7

4.

6n + 12 < 8 + 8n

5.

-12 – d > -12 + 4d

6.

5r – 6 > 8r - 18

7.

-3x + 6 < 12
2

8.

7.3y – 14.4 > 4.9y

9.

-8m – 3 < 18 - m

10.

-4y – 10 > 19 – 2y

11.

9n – 24n + 45 > 0

12.

4x – 2 > -4
5
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Module 1 – Topic C – Solving Compound Inequalities

Inequalities Containing and

Work Area
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Module 1 – Topic C – Solving Compound Inequalities
Inequalities Containing or

Work Area

48

Module 1 – Topic C – Solving Compound Inequalities
Mixed Compound Inequalities
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Module 1 – Topic C – Solving Compound Inequalities
Exercise 3
Consider the following two scenarios. For each, specify the variable and say, “ is the width of the rectangle,” for
example, and write a compound inequality that represents the scenario given. Draw its solution set on a number line.
Scenario

Variable

a.

Students are to
present a persuasive
speech in English
class. The guidelines
state that the speech
must be at least
minutes but not
exceed minutes.

b.

Children and senior
citizens receive a
discount on tickets at
the movie theater.
To receive a discount,
a person must be
between the ages of
and , including
and , or years of
age or older.

Inequality

Graph

Exercise 4
Determine if each sentence is true or false. Explain your reasoning.
a.

b.

and

or

Solve each system, and graph the solution on a number line.
c.

or

d.
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Module 1 – Topic C – Solving Compound Inequalities
Graph the solution set to each compound inequality on a number line.
e.

or

f.

Write a compound inequality for each graph.
g.

h.

i. A poll shows that a candidate is projected to receive
of the votes. If the margin for error is plus or minus
, write a compound inequality for the percentage of votes the candidate can expect to get.

j. Mercury is one of only two elements that are liquid at room temperature. Mercury is nonliquid for
temperatures less than
or greater than
. Write a compound inequality for the temperatures at
which mercury is nonliquid.
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Lesson Summary
In mathematical sentences, like in English sentences, a compound sentence separated by
AND is true if

.

OR is true if

.

Problem Set
1.

Consider the inequality

.

a. Rewrite the inequality as a compound sentence.
b. Graph the inequality on a number line.
c. How many solutions are there to the inequality? Explain.
d. What are the largest and smallest possible values for ? Explain.
e. If the inequality is changed to

, then what are the largest and smallest possible values for ?

Write a compound inequality for each graph.
2.

3.

Write a single or compound inequality for each scenario.
4.

The scores on the last test ranged from

to

.

5.

To ride the roller coaster, one must be at least feet tall.

6.

Unsafe body temperatures are those lower than

or above

.

Graph the solution(s) to each of the following on a number line.
and

7.

9.

11.

and

8.

or

10.

and

12.
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Exercise 2
Consider the compound inequality
a. Rewrite the inequality as a compound statement of inequality.

b. Write a sentence describing the possible values of .

c. Graph the solution set on the number line below.

Exercise 3
Consider the compound inequality

.

d. Rewrite the inequality as a compound statement of inequality.

e. Solve each inequality for . Then, write the solution to the compound inequality.

f. Write a sentence describing the possible values of .

g. Graph the solution set on the number line below.
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Exercise 4
Given

or

h. What must be true in order for the compound inequality to be a true statement?

i. Write a sentence describing the possible values of .

j. Graph the solution set on the number line below.

Exercise 5
Given

or

k. Solve each inequality for . Then, write the solution to the compound inequality.

l. Write a sentence describing the possible values of .

m. Graph the solution set on the number line below.
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Module 1 – Topic C – Solving Compound Inequalities
Exercise 6
Solve each compound inequality for
a.

and graph the solution on a number line.

and

b.

c.

or

d.

or

e.

or

f.

and
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Module 1 – Topic C – Solving Compound Inequalities
Exercise 7
Solve each compound inequality for and graph the solution on a number line. Pay careful attention to the
inequality symbols and the “and” or “or” statements as you work.
g.

or

h.

or

i.

and
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Problem Set
Solve each inequality for
13.

15.

or

and graph the solution on a number line.
14.

or

17.

18.

19.

20.

21.

and

16.

and
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Module 1 – Topic C - Translating Algebraic Expressions
The biggest challenge to solving word problems is figuring out whether to add, subtract, multiply, or divide. Below is a
list of key words and their meanings. This list does not include every situation you might see.
I.

Words Indicating Addition
And
Increased
More
More than *
Plus
Sum
Total
Added to
Exceeds

Example
6 and 8
The original price of $15 increased by $5
3 coins and 8 more
Josh has 10 points. Will has 5 more than Josh.
8 baseballs plus 4 baseballs
the sum of 3 and 5
the total of 10, 12, and 15
6 is added to 12
The number that exceeds a by b

Add
6+8
15 + 5
3+8
10 + 5
8+4
3+5
10 + 12 + 15
12 + 6
a+b

II.

Words Indicating Subtraction
Decreased
Difference
Less
Less than *
Left

Example
16 decreased by 5
the difference between 18 and 6
14 days less 5
Jose completed 2 laps less than Mike’s 9
Ray sold 15 out of 35 tickets. How many did he
Have left?
This month’s rainfall is 2 inches lower than
last month’s rain fall of 8 inches.
15 minus 6
4 diminished by 2
a subtracted from b
a reduced by b

Subtract
16-5
18-6
14-5
9-2

Lower than
Minus
Diminished
Subtracted from *
Reduced by

35-15
8-2
15-6
4-2
b–a
a–b

III.

Words Indicating Multiplication
Example
Double
Her $1000 profit doubled in a month
Half
Half of the $600 collected went to charity
Product
the product of a and b
Times
Lou scored 8 times as many points as Ted
Triple
the bacteria tripled in just one day.
Twice
Ron has 6 CDs. Tom has twice as many
Multiplied by
3 is multiplied by 7

Multiply
1,000 X 2
½ X 600
aXb
8x
3x
2X6
3X7

IV

Words Indicating Division
Divide into, by, or among
Quotient

Divide
70/10
30/6

Example
The group of 70 were divided into 10 teams
the quotient of 30 and 6

*You need to be careful translating the order of these expressions.
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Module 1 – Topic C - Translating Algebraic Expressions

Write an algebraic expression for each verbal expression.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

x more than 7
35 less than a number
5 times a number
one third of a number
f divided by 10
The quotient of 45 and r
Three times a number plus 19
18 decreased by 3 times d
k squared minus 11
20 divided by t to the fifth power
The sum of a number and 14
7 more than 11 times a number
1 minus the quotient of r and 7
Two fifths of the square of a number
n cubed increased by 5

Translate each sentence into an equation.
1.
2.
3.
4.
5.
6.
7.
8.

Three times r less than 15 equals 6.
The sum of q and 4 times t is equal to 29.
A number n squared plus 12 is the same as the quotient of p and 4.
Half of j minus 5 is the sum of k and 13.
The sum of 8 and three times k equals the difference of 5 times k and 3.
Three fourths of w plus 5 is one half of w increased by nine.
The quotient of 25 and t plus 6 is the same as twice t plus 1.
Thirty two divided by y is equal to the product of three and y minus 4.
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Module 1 – Topic B – Translating Algebraic Expressions
For 1 – 18, Use mathematical symbols to translate the verbal phrases into algebraic language.

1. y plus 8

2. 4 minus r

3. 7 times x

4. x times 7

5. x divided by 10

6. 10 divided by x

7. c decreased by 6

8. one-tenth of w

9. the product of x and y

10. 5 less than d

11. 8 divided by y

12. y multiplied by 10

13. t more than w

14. one-third of z

15. twice the difference of p and q

16. a number that exceeds m by 4

17. 5 times x, increased by 2

18. 10 decreased by twice a

For 19 – 28, using the letter n to represent “number”, write each verbal phrase in algebraic language.

19.

a number increased by 2

20.

20 more than a number

21.

8 increased by a number

22.

A number decreased by 6

23.

2 less than a number

24.

3 times a number

25.

three fourths of a number

26.

4 times a number, increased by 3

27.

3 less than twice a number

28.

10 times a number, decreased by 2
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Module 1 – Topic C – Solving Word Problems
Word Problem Notes
The work required for a word problem typically has
5 parts:
 let statement(s)
 equation
 solution
 check
 sentence

We are going to solve several types of word
problems:
 number
 consecutive integer
 perimeter
 inequality

Number Word Problems
If 3 times a number is increased by 22, the result is 14 less than 7 times the number. Find the number.
a. let statement

b.

let n = the number
equation

c.

3n + 22 = 7n - 14
solution
3n + 22 = 7n - 14
3n - 3n + 22 = 7n - 3n - 14
22 = 4n - 14
22 + 14 = 4n - 14 + 14
36 = 4n
(36/4) = (4/4)n
9=n

d.

check

Plug the number back into the original equation you came up with.
3n + 22 = 7n - 14
3(9) + 22 = 7(9) - 14
27 + 22 = 63 - 14
49 = 49
e.
sentence
The number is 9.

Consecutive Integer Word Problems
Consecutive numbers are numbers that follow
each other uninterrupted.
 EX: 4, 5, 6, 7, 8, etc.

Let statements will look like this depending on how many
consecutive numbers are in the problem.
 Let n = the first consecutive number
 Let n + 1 = the second consecutive number
 Let n + 2 = the third consecutive number

Each number is simply one higher than the last.
Consecutive Even or Odd Integer Word Problems



Odd: 1, 3, 5, 7, 9, etc.
Q: How do I get from 1 to 3? 3 to 5?
o A: Add 2!
Q: How do I get from 1 to 5?
o A: Add 4!

Let n = the first consecutive odd number
Let n + 2 = the second consecutive odd number
Let n + 4 = the third consecutive odd number
Let n + 6 = the fourth consecutive odd number




Even: 2, 4, 6, 8, 10, etc.
Q: How do I get from 2 to 4? 4 to 6?
o A: Add 2!
Q: How do I get from 2 to 6?
o A: Add 4!

Let n = the first consecutive even number
Let n + 2 = the second consecutive even number
Let n + 4 = the third consecutive even number
Let n + 6 = the fourth consecutive even number
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Module 1 – Topic C – Solving Word Problems
Perimeter Word Problems




Draw a Diagram
Sentence Answer Needs Units!
Perimeter is the length of the border or outline of a shape
o This provides your equation… all the sides need to add up to the perimeter
o Be careful with rectangles… only two let statements, but there are four sides!
o Negative Answers do not make sense!

Inequality Word Problems
< less than
less than or
equal to
> more than
more than or
equal to

An inequality can be applied to any of the other three types of word
problems. Make sure the sentence address the actual question in the
word problem and reflects the fact that it is an inequality problem.

at most MEANS
less than or
equal to
at least MEANS
more than or
equal to

***Regardless of the inequality solution, the sentence needs to fit the
problem and the actual question. This means adjustments sometimes
need to be made.

When you multiply or divide by a negative number you must switch the
inequality sign.



Remember the steps for Solving Word Problems
1. Let Statement (s)
2. Equation
a. Distribute
b. Combine like terms
c. Get all variables to one side
d. Get all constants to the other side
e. Divide if needed to get variable alone
3. Solution
4. Check
a. Rewrite the equation
b. Plug the solution in for every variable
c. Solve each side of the equation
5. Sentence
a. Go back to the problem and re-read what it’s asking for.
b. Rephrase the question (like in English class)
c. Use your let statements to help you answer the question.
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Module 1 – Topic C – Solving Word Problems

Number Word Problems
Do all problems in your notebook. Show Let statements, equations, solution and check. Write a sentence that
includes your answer.

1. If 4 times a number is increased by 12, the result is 8 less than 8 times the number. Find the number.
2. The second of three numbers is 6 more than the first. The third number is twice the first. The sum of the three
numbers is 26. Find the three numbers.
3. The second of three numbers is 1 less than the first. The third number is 5 less than the second. If the first
number is twice as large as the third, find the numbers.
4. It took the Gibbons family 2 days to travel 925 miles to their vacation home. They traveled 75 miles more on
the first day than on the second day. How many miles did they travel each day?
5. During the first 6 months of last year, the interest on an investment was $130 less than during the second 6
months. The total interest for the year was $1,450. What was the interest for each 6-month period?
6. Gemma has 7 more five dollar bills than ten dollar bills. The value of the 5 dollar bills equals the value of the 10
dollar bills. How many 5 dollar bills and 10 dollar bills does she have?
7. Leonard wants to save $100 in the next 2 months. He knows that in the second month he will be able to save
$20 more than during the first month. How much should he save each month?
8. The ABC Company charges $75 a day plus $0.05 a mile to rent a car. How many miles did Mrs. Kiley drive if she
paid $92.40 to rent the car for one day?
9. The larger of two numbers is 4 times the smaller. If the larger number exceeds the smaller number by 15, find
the numbers.
10. In his will, Uncle Clarence left $5000 to his to his two nieces. Emma’s share is to be $500 more than Clara’s
share. How much should each niece receive?
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Module 1 – Topic C – Solving Word Problems

Consecutive Integer Word Problems
Do all problems in your notebook. Show Let statements, equations, solution and check. Write a sentence that
includes your answer.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Find 2 consecutive integers whose sum is 91.
Find 3 consecutive integers whose sum is -18.
Find 3 consecutive even integers whose sum is -12.
Find 4 consecutive even integers whose sum is 52.
Find 3 consecutive odd integers whose sum is 255.
Find 4 consecutive odd integers whose sum is 456.
Find three consecutive integers such that the sum of the first and third is 40.
Find 2 consecutive odd integers such that 4 times the larger is 29 more than 3 times the smaller.
Find three consecutive even integers such that the sum of the smallest and twice the second is 20 more
than the third.
10. Find three consecutive integers such that twice the smallest is 12 more than the largest.

Number and Consecutive Integer Word Problems
You MUST do all work in your notebook. You must write Let statements. You must write and solve the
equation. You must check and write a sentence with your answers.
1.
2.
3.
4.

5.
6.
7.
8.
9.
10.

If 6 is added to 2 times a certain number, the result is 14. Find the number.
If 9 less than 3 times a certain number is 15 find the number.
If a certain number is decreased by 13, the result is 17. What is the number?
The football team at the local high school was doing a fundraiser to raise money for a tournament.
They sold chocolate chip and oatmeal raisin cookies. The amount of oatmeal raisin cookies they sold
was 10 less than 4 times the amount of chocolate chip cookies. If they sold 525 cookies how many of
each type did they sell?
The larger of two numbers is 8 more than 6 times the smaller. If the six times the smaller is
increased by 10 the result is twice the larger. Find the numbers.
Find three consecutive integers whose sum is 93.
Find two consecutive even integers whose sum is 86.
Find two consecutive odd integers whose sum is 28.
Find four consecutive integers such that the sum of the second and the fourth is 132.
Find four consecutive odd integers such that the sum of the first three exceeds the fourth by 18.
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Module 1 – Topic C – Solving Word Problems

Perimeter Word Problems

Do all problems in your notebook. Show Let statements, equations, solution and check. Write a sentence that
includes your answer.
1. The perimeter of a rectangle is 52 feet. The length is 2 feet more than 5 times the width. Find the dimensions
of the rectangle.
2. The length of the second side of a triangle is 2 inches less than the length of the first side. The length of the
third side is 12 inches more than the length of the first side. The perimeter of the triangle is 73 inches. Find the
length of each side of the triangle.
3. Two sides of a triangle are equal in length. The length of the third side exceeds the length of the other side by
3 centimeters. The perimeter of the triangle is 93 centimeters. Find the length of each side.
4. The length of a rectangle is 5 meters more than its width. The perimeter of the rectangle is 66 meters. Find the
dimensions of the rectangle.
5. The width of a rectangle is 3 yards less than its length. The perimeter is 130 yards. Find the dimensions of the
rectangle.
6. The garden is in the shape of an isosceles triangle, a triangle that has two sides of equal measure. The length of
the third side is 72 feet greater than the length of the two equal sides. If the perimeter of the garden is 87 feet,
find the length of each side of the garden.

65

Module 1 – Topic C – Solving Word Problems

Inequality Word Problems

Do all problems in your notebook. Show Let statements, inequalities, solution and check. Write a sentence that
includes your answer.
1. Three times a number increased by 8 is at most 40 more than the number. Find the number.
2. The length of a rectangle is 8 meters less than 5 times its width. If the perimeter of the rectangle is at most 104
meters, find the greatest possible width of the rectangle.
3. The length of a rectangle is 12 centimeters less than 3 times its width. If the perimeter of the rectangle is at
most 176 centimeters, find the greatest possible length of the rectangle.
4. Two consecutive even integers are such that their sum is greater than 98 decreased by the larger. Find the
smallest possible values for the integers.
5. Miranda wants $29 to buy music online. Her father agrees to pay her $6 an hour for gardening in addition to
her $5 weekly allowance for helping around the house. What is the minimum number of hours Miranda must
work at gardening to receive at $29 this week?
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Module 1 – Topic C – Solving Word Problems with Equations & Inequalities

Answer the questions in your notebook.
1.

Eight times a number equals 35 more than the number. Find the number.

2.

Six times a number equals 3 times the number, increased by 24. Find the number.

3.

The greater of two numbers is 1 more than twice the smaller. Three times the greater exceeds 5 times
the smaller by 10. Find the numbers.

4.

The second of three numbers is 1 less than the first. The third number is 5 less than the second. If the
first number is twice as large as the third, find the three numbers.

5.

Mr. Burke had a sum of money in a bank. After he deposited an additional sum of $100, he had at least
$550 in the bank. At least how much money did Mr. Burke have in the bank originally?

6.

The members of a club agree to buy at least 250 tickets for a theater party. If they expect to buy 80
fewer orchestra tickets than balcony tickets, what is the least number of balcony tickets they will buy?

7.

Mrs. Scott decided that she would spend no more than $120 to buy a jacket and a skirt. If the price of
the jacket was $20 more than 3 times the price of the skirt, find the highest possible price of the skirt.

8.

Seven times a number increased by 12 is at least eleven times the number. Find the smallest possible
value of a number.

9.

The length of a rectangle is 5 more than twice its width. If the perimeter of the rectangle is at least
190, find the smallest possible width of the rectangle.
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Module 2 – Topic A – Analyzing Graphs



What is the topic of the graph?



What does the x-axis and y-axis represent?



What are some observations you can make based on the graph?



What do you foresee happening about FIVE years from now?
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Module 2 – Topic A – Measures of Central Tendency
Central Tendency = is a measure of finding data trends such as mean, median, and mode
Mean - the average
Median - the middle value
Mode - occurs the most often
Range - difference from the largest to smallest value
How to Find Mean, Median, Mode, and Range:
Mean - add up all the data values and then divide the sum by the number of data values
Median - list the data values (scores) in order from least to greatest, then find the middle score
*If there is an even number of scores, use the two middle data values and find their
average
Mode - count how many times repeating data values repeat, whichever repeats the most is the mode
*If two values repeat the same number of times - both are the modes
*If no values repeat, there are “no modes”
* CANNOT write 0 because then you are saying that 0 repeats the most
Range - subtract the smallest score from largest score (data value)
Example
13, 18, 13, 14, 13, 16, 14, 21, 13
a. mean (13 + 18 + 13 + 14 + 13 + 16 + 14 + 21 + 13) ÷ 9 = 15
b. median 13, 13, 13, 13, 14, 14, 16, 18, 21 the median is 14
c. mode repeated more often than any other, so 13 is the mode
d. range the largest value in the list is 21, and the smallest is 13, so the range is 21 – 13 = 8
So these are the answers for the example: mean: 15
median: 14
mode: 13
range: 8
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Module 2 – Topic A – Measures of Central Tendency

In #1-6, use the data sets given below to find the mean, median, mode and range for each set.
1.

15, 23, 46, 36, 15, 19

2.

55, 57, 39, 72, 46, 53, 81

3.

21, 25, 19, 18, 22, 19, 27, 16

4.

52, 29, 72, 64, 33, 49, 51, 64, 68, 52

5.

8, 12, 9, 11, 11, 10, 10, 14, 18, 11

6.

133, 119, 147, 94, 141, 106, 118, 149, 147
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Module 2 – Topic A – Shapes and Centers of Distributions

Data can be SKEWED, meaning it tends to have a LONG TAIL on one side or the other.

Skewed Left

Skewed Right

No Skew
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Module 2 – Topic A – Shapes and Centers of Distributions

SKEWED LEFT
Notice that the long “tail” is on the negative side
of the peak.
Where is the MEAN located?

SKEWED RIGHT
Notice that the long “tail” is on the positive side
of the peak.
Where is the MEAN located?

The NORMAL DISTRIBUTION has No SKEW.

It has PERFECT SYMMETRY.
Where is the MEAN located?
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Module 2 – Topic A – Distributions and Their Shapes

Statistics is all about data. Without data to talk about or to analyze or to question, statistics would not exist. There is a
story to be uncovered behind all data—a story that has characters, plots, and problems. The questions or problems
addressed by the data and their story can be disappointing, exciting, or just plain ordinary. This module is about stories
that begin with data.

Example 1: Graphs
Data are often summarized by graphs; the graphs are the first indicator of variability in the data.


Dot plots: A plot of each data value on a scale or number line.
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Module 2 – Topic A – Distributions and Their Shapes



Histograms: A graph of data that groups the data based on intervals and represents the data in each interval by a bar.



Box plots: A graph that provides a picture of the data ordered and divided into four intervals that each contains
approximately

of the data.
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Module 2 – Topic A – Distributions and Their Shapes
Exercises 1–15
Answer the questions that accompany each graph to begin your understanding of the story behind the data.

Transportation officials collect data on flight delays (the
number of minutes past the scheduled departure time that a
flight takes off).

1. What do you think this graph is telling us about
the flight delays for these sixty flights?

Consider the dot plot of the delay times for sixty BigAir flights
during December 2012.

2. Can you think of a reason why the data
presented by this graph provides important
information? Who might be interested in this
data distribution?

3. Based on your previous work with dot plots,
would you describe this dot plot as representing a
symmetric or a skewed data distribution? (Recall
that a skewed data distribution is not mound
shaped.) Explain your answer.
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A random sample of eighty viewers of a television show was
selected. The dot plot below shows the distribution of the
ages (in years) of these eighty viewers.

4. What do you think this graph is telling us about
the ages of the eighty viewers in this sample?

5. Can you think of a reason why the data
presented by this graph provides important
information? Who might be interested in this
data distribution?

6. Based on your previous work with dot plots,
would you describe this dot plot as representing a
symmetric or a skewed data distribution? Explain
your answer.
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The following histogram represents the age distribution of the
population of Kenya in 2010.

7. What do you think this graph is telling us about
the population of Kenya?

8. Why might we want to study the data
represented by this graph?

9. Based on your previous work with histograms,
would you describe this histogram as
representing a symmetrical or a skewed
distribution? Explain your answer.
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The following histogram represents the age distribution of the
population of the United States in 2010.

10. What do you think this graph is telling us
about the population of the United States?

11. Why might we want to study the data
represented by this graph?

Thirty students from River City High School were asked how
many pets they owned. The following box plot was prepared
from their answers.

12. What does the box plot tell us about the
number of pets owned by the thirty students at
River City High School?

13. Why might understanding the data behind
this graph be important?
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Twenty-two juniors from River City High School participated in
a walkathon to raise money for the school band. The
following box plot was constructed using the number of miles
walked by each of the twenty-two juniors.

14. What do you think the box plot tells us about
the number of miles walked by the twenty-two
juniors?

15. Why might understanding the data behind
this graph be important?
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Module 2 – Topic A – Histograms
1.

Twenty-five people were attending an event. The ages of the people at the event are
indicated below:
3, 3, 4, 4, 4, 4, 5, 6, 6, 6, 6, 6, 6, 6, 7, 7, 7, 7, 7, 7, 16, 17, 22, 22, 25
a. Create a histogram of the ages using the provided axes.

b. Would you describe your graph as symmetrical or skewed? Explain your choice.

c. Identify a typical age of the twenty-five people.

d. What event do you think the twenty-five people were attending? Use your histogram to
justify your conjecture.
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Module 2 – Topic A – Histograms
2.

A different forty people were also attending an event. The ages of the people are:
6, 13, 24, 27, 28, 32, 32, 34, 38, 42, 42, 43, 48, 49, 49, 49, 51, 52, 52, 53,
53, 53, 54, 55, 56, 57, 57, 60, 61, 61, 62, 66, 66, 66, 68, 70, 72, 78, 83, 97
a. Create a histogram of the ages using the provided axes.

b. Would you describe your graph of ages as symmetrical or skewed? Explain your choice.

c. Identify a typical age of the forty people.

d. What event do you think the forty people were attending? Use your histogram to justify
your conjecture.

e. How would you describe the difference in the two histograms?
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Module 2 – Topic A – Describing the Center of a Distribution
In previous work with data distributions, you learned how to derive the mean and the median of a data distribution.
This lesson builds on your previous work with a center.

Exploratory Challenge
Consider the following three sets of data.
Data Set 1: Pet owners
Students from River City High School were randomly selected and asked, “How many pets do you currently own?” The
results are recorded below.
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Data Set 2: Length of the east hallway at River City High School
Twenty students were selected to measure the length of the east hallway. Two marks were made on the hallway’s
floor, one at the front of the hallway, and one at the end of the hallway. Each student was given a meter stick and
asked to use the meter stick to determine the length between the marks to the nearest tenth of a meter. The results
are recorded below.
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Data Set 3: Age of cars
Twenty-five car owners were asked the age of their cars in years. The results are recorded below.
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Module 2 – Topic A – Describing the Center of a Distribution

1.

Make dot plot of each of the data sets. Use the following scales.
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Module 2 – Topic A – Describing the Center of a Distribution

2. Calculate the mean number of pets owned by the thirty students from River City High School. Calculate the median
number of pets owned by the thirty students.

3. What do you think is a typical number of pets for students from River City High School? Explain how you made
your estimate.

4. Why do you think that different students got different results when they measured the same distance of the
east hallway?

5. What is the mean length of the east hallway data set? What is the median length?
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Module 2 – Topic A – Describing the Center of a Distribution

6. A construction company will be installing a handrail along a wall from the beginning point to the ending point of
the east hallway. The company asks you how long the handrail should be. What would you tell the company?
Explain your answer.

7. Describe the distribution of the age of cars.

8. What is the mean age of the twenty-five cars? What is the median age? Why are the mean and the
median different?

9. What number would you use as an estimate of the typical age of a car for the twenty-five car owners?
Explain your answer.
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Module 2 – Topic A – Describing the Center of a Distribution
Consider the following scenario. The company that created a popular video game, “Leaders,” plans to release a
significant upgrade of the game. Users earn or lose points for making decisions as the leader of an imaginary country.
In most cases, repeated playing of the game improves a user’s ability to make decisions. The company will launch an
online advertising campaign, but at the moment, they are not sure how to focus the advertising. Your goal is to help
the company decide how the advertising campaign should be focused. Five videos have been proposed for the
following target audiences:
Video 1: Target females with beginning level scores
Video 2: Target males with advanced level scores
Video 3: Target all users with middle range level scores
Video 4: Target males with beginning level scores
Video 5: Target females with advanced level scores

1.

Why might the company be interested in the developing different videos based on user score?

2.

Thirty female users and twenty-five male users were selected at random from a database of people who play the
game regularly. Each of them agreed to be part of a research study and report their scores. A leadership score is
based on a player’s answers to leadership questions. A score of to
is considered a beginning level leadership
score, a score of
to
is considered a middle level leadership score, and a score of greater than
is
considered an advanced level leadership score.

Use the following data to make a dot plot of the female scores, a dot plot of the male scores, and a dot plot of the
scores for the combined group of males and females.
Female scores:

10
50
70

20
50
70

20
55
76

20
65
76

30
65
76

30
65
76

30
65
76

40
65
76

40
70
76

40
70
76

20
30
45

20
30
45

25
35
45

25
35
50

25
35

25
35

30
35

30
40

30
40

Male scores:

15
30
40
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3. What do you think is a typical score for a female user? What do you think is a typical score for a male user? Explain how
you determined these typical scores.

4. Why is it more difficult to report a typical score for the overall group that includes both the males and females?

5. Production costs will only allow for two video advertisements to be developed. Which two videos would you
recommend for development? Explain your recommendations.
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Each person in a random sample of ninth graders was asked two questions:



How many hours of TV did you watch last night?
What is the total value of the coins you have with you today?

Here are the data for these ten students:
Student

Hours of TV

1
2
3
4
5
6
7
8
9
10

2
1
0
3
4
1
2
2
4
3

Total Value of Coins
(in dollars)
0.00
0.89
2.19
0.15
1.37
0.36
0.25
0.00
0.54
0.10

1.

Construct a dot plot of the data on hours of TV. Would you describe this data distribution as
approximately symmetric or as skewed?

2.

If you wanted to describe a typical number of hours of TV for these ten students, would you
use the mean or the median? Calculate the value of the measure you selected.
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Here is a dot plot of the data on total value of coins:

3.

Calculate the values of the mean and the median for this data set.

4.

Why are the values of the mean and the median that you calculated in question (3) so
different? Which of the mean and the median would you use to describe a typical value of
coins for these ten students?

89

Module 2 – Topic B – Data Summary Paragraphs - Describe the Center and Spread of Data
When you are describing the center and spread of the Data for any kind of distribution there are Summary
Paragraphs that you use depending upon the type of distribution, skewed or symmetrical you are dealing
with. Listed below are the summary paragraphs you would use for each type of distribution.
Symmetrical Distribution
The distribution is symmetric, so to summarize use the mean and standard deviation. The mean is _____ and
the standard deviation is ________.

Skewed Distribution Left (Negatively) or Right (Positively)
The distribution is skewed______________, so to summarize we use the five-number summary. The range is
______, the median is ____, and half the data is between ____ and _____.
These last two are Q1 and Q3

Use a graphing calculator to construct a histogram for the data, and use it to describe the shape of
the distribution. Show the work in your notebook.
1. 52, 75, 77, 60, 79, 63,
55, 57, 64, 82, 65, 66,
70, 89, 88, 67, 71, 72,

2. 77, 61, 72, 65, 69, 62,
63, 75, 64, 89, 64, 86,
64, 74, 65, 71, 66, 67,

3. 46, 41, 45, 48, 49, 31,
47, 36, 48, 38, 47, 39,
49, 40, 48, 46, 34, 42,

72, 74, 59, 75, 78, 80,
83, 66, 83, 62, 76, 68,
73, 71, 84, 54, 85, 92

69, 70, 80, 66, 71, 68,
74, 65, 75, 79, 68, 79,
63, 82, 62, 76, 84, 63

44, 47, 43, 37, 47, 45,
48, 42, 49, 44, 41, 50,
33, 43, 46, 37, 40, 43
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Module 2 – Topic A – Checkup Questions
1. Use the data to find the mean, median, mode and range.
52, 29, 72, 64, 33, 49, 51, 64, 68, 52

mean = ______________
median = _____________
mode = ______________
range = ______________

2. Using your graphing calculator, create a histogram with the data below. Draw the histogram and
describe the shape of the distribution. What would a typical number be from this distribution?
25, 22, 31, 25, 26, 35, 18, 39, 22, 32, 34, 26, 42, 23, 40, 36, 18, 30,
26, 30, 37, 23, 19, 33, 24, 29, 39, 21, 43, 25, 34, 24, 26, 30, 21, 22

a) Describe the shape of the distribution.

b) What would a typical number be from this distribution?
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3.

Describe the shape of the distribution of the following histograms. Is the distribution
skewed left, skewed right or symmetrical?

____________________
4.

___________________

____________________

Create a dot plot with the given data.
3, 4, 5, 4, 3, 2, 5, 6, 7, 4, 8, 6, 7, 9, 10, 1, 2, 3, 4, 6, 7, 9

________________________________________________________________________
1
2
3
4
5
6
7
8
9
10

a)

Would you describe this data distribution as approximately symmetric or skewed?

b)

Calculate the mean and median for the above distribution.

c)

If you wanted to describe a typical number for this distribution what would you use?
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Your previous work in mathematics involved estimating a balance point of a data distribution. Let’s review what we
learned about the balance point of a distribution. A -inch ruler has several quarters taped to positions along the ruler.
The broad side of a pencil is placed underneath the ruler to determine an approximate balance point of the ruler with the
quarters.

Exercises 1–7
Consider the following example of quarters taped to a lightweight ruler.

1. Sam taped quarters to his ruler. The quarters were taped to the positions inch, inches, and
inches.
If the pencil was placed under the position inches, do you think the ruler would balance? Why or why not?

2. If the ruler did not balance, would you move the pencil to the left or to the right of
Explain your answer.

inches to balance the ruler?

3. Estimate a balance point for the ruler. Complete the following based on the position you selected.
Position of
Quarter

Distance from Quarter to your
Estimate of the Balance Point
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4. What is the sum of the distances to the right of your estimate of the balance point?

5. What is the sum of the distances to the left of your estimate of the balance point?

6. Do you need to adjust the position of your balance point? If yes, explain how.

7. Calculate the mean and the median of the position of the quarters. Does the mean or the median of the positions
provide a better estimate of the balance point for the position of the quarters taped to this ruler? Explain why you
made this selection.

Exercises 8–20
Twenty-two students from the junior class and twenty-six students from the senior class at River City High School participated
in a walkathon to raise money for the school’s band. Dot plots indicating the distances in miles students from each class
walked are as follows.

8. Estimate the mean number of miles walked by a junior, and mark it with an “X” on the junior class dot plot. How did you
estimate this position?
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9. What is the median of the junior data distribution?

10. Is the mean number of miles walked by a junior less than, approximately equal to, or greater than the median
number of miles? If they are different, explain why. If they are approximately the same, explain why.

11. How would you describe the typical number of miles walked by a junior in this walkathon?

12. Estimate the mean number of miles walked by a senior, and mark it with an “X” on the senior class dot plot.
How did you estimate this position?

13. What is the median of the senior data distribution?

14. Estimate the mean and the median of the miles walked by the seniors. Is your estimate of the mean number of
miles less than, approximately equal to, or greater than the median number of miles walked by a senior? If they are
different, explain why. If they are approximately the same, explain why.

15. How would you describe the typical number of miles walked by a senior in this walkathon?

95

Module 2 – Topic A – Estimating Centers and Interpreting the Mean as a Balance Point

16. A junior from River City High School indicated that the number of miles walked by a typical junior was better than the
number of miles walked by a typical senior. Do you agree? Explain your answer.

Finally, the twenty-five sophomores who participated in the walkathon reported their results. A dot plot is shown below.

17. What is different about the sophomore data distribution compared to the data distributions for juniors and seniors?

18. Estimate the balance point of the sophomore data distribution.

19. What is the median number of miles walked by a sophomore?

20. How would you describe the sophomore data distribution?
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Mr. Jackson is a mathematics teacher at Waldo High School. Students in his class are frequently given quizzes or exams. He
indicated to his students that an exam is worth 4 quizzes when calculating an overall weighted average to determine their final
grade. During one grading period, Scott got an 80% on one exam, a 90% on a second exam, and a 60% and a 70% on two quizzes.
How could we represent Scott’s test scores? Consider the following number line:

22. What values are represented by the number line?
23. If one “•” was used to represent a quiz score, how might you represent an exam score?
24. Represent Scott’s exams and quizzes on this number line using “•” symbols.
25. Mr. Jackson indicated students should set an 85% overall weighted average as a goal. Do you think Scott met that goal?
Explain your answer.
26. Place an X on the number line at a position that you think locates the balance point of all of the “•” symbols. Determine the
sum of the distances from the X to each “•” on the right side of the X.
27. Determine the sum of the distances from the X to each “•” on the left side of the X.
28. Do the total distances to the right of the X equal the total distances to the left of the X?
29. Based on your answer to question (7), would you change your estimate of the balance point? If yes, where would you place
your adjusted balance point? How does using this adjusted estimate change the total distances to the right of your estimate
and the total distances to the left?
30. Scott’s weighted average is 81. Recall that each exam score is equal to 4 times a quiz score. Show the calculations that lead
to this weighted average.
31. How does the calculated mean score compare with your estimated balance point?
32. Compute the total distances to the right of the mean and the total distances to the left of the mean. What do you observe?
33. Did Scott achieve the goal set by Mr. Jackson of an 85% average? Explain your answer.
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Twenty-two students from the junior class and twenty-six students from the senior class at Great Neck South High School
participated in a walkathon to raise money for the school’s band. Dot plots indicating the distances in miles students from
each class walked are shown below:

1. Estimate the mean number of miles walked by a junior and mark it with an “X” on the junior class dot plot. How did you
estimate this position?

2. What is the median of the junior data distribution?

3. Is the mean number of miles walked by a junior less than, approximately equal to, or greater than the median number of
miles? If they are different, explain why? If they are approximately the same, explain why?

4. How would you describe the typical number of miles walked by a junior in this walkathon?

5. Estimate the mean number of miles walked by a senior and mark it an “X” on the senior class dot plot. How did you
estimate this position?

6. What is the median of the senior data distribution?
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1.

Does one brand of battery tend to last longer, or are they roughly the same? What calculations
could you do in order to compare battery life for the two brands?

2.

Do the battery lives tend to differ more from battery to battery for Brand A or Brand B?

3.

Would you prefer a battery that has battery lives that do not vary much from battery to battery?
Why or why not?
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4.

Calculate the deviations from the mean for the remaining values, and write your answers in the appropriate
places in the table.

5.

Which brand has the greater mean life? (You should be able to answer this question without
doing any calculations!)

6.

Which brand shows the greatest variability?
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7.

Which brand would you expect to have the greater deviations from the mean (ignoring the
signs of the deviations)?

8.

Calculate the mean for Brand C. (Be sure to include a unit in your answer.)

9.

Write the deviations from the mean in the empty cells of the table for Brand C.

10.

Ignoring the signs, are the deviations from the mean generally larger for Brand A or for Brand C?
Does your answer agree with your answer in Exercise 7?

101

Module 2 – Topic B – Measuring Variability for Symmetrical Distributions
Calculating Standard Deviation
Here is a dot plot of the lives of the Brand A batteries from Lesson 4.

85

90

95
100
Battery life (hours)
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How do you measure variability of this data set? One way is by calculating standard deviation.


First, find each deviation from the mean.



Then, square the deviations from the mean. For example, when the deviation from the mean is
deviation from the mean is
.
Life (Hours)
Deviation from the Mean
Squared Deviations from the Mean



83
-18
324

94
-7
49

96
-5
25

106
5
25

113
12
144

the squared

114
13
169

Add up the squared deviations:
324 + 49 + 25 + 25 + 144 + 169 = 736.
This result is the sum of the squared deviations.

The number of values in the data set is denoted by . In this example, n is 6.


You divide the sum of the squared deviations by n – 1, which here is 6 – 1 = 5.

736 = 147.2
5


Finally, you take the square root of 147.2, which to the nearest hundredth is 12.13.

That is the standard deviation! It seems like a very complicated process at first, but you will soon get used to it.
We conclude that a typical deviation of a Brand A battery lifetime from the mean battery lifetime for Brand A is 12.13
hours. The unit of standard deviation is always the same as the unit of the original data set. So, the standard deviation
to the nearest hundredth, with the unit, is 12.13 hours. How close is the answer to the typical deviation
that you estimated at the beginning of the lesson?

102

Module 2 – Topic B – Measuring Variability for Symmetrical Distributions
Exercises 1–5
Now you can calculate the standard deviation of the lifetimes for the eight Brand B batteries. The mean was
already have the deviations from the mean.
Life (Hours)
Deviation from the Mean

. We

73

76

92

94

110

117

118

124

-27.5

-24.5

-8.5

-6.5

9.5

16.5

17.5

23.5

Squared Deviation from the Mean

1. Write the squared deviations in the table.

2. Add up the squared deviations. What result do you get?

3. What is the value of for this data set? Divide the sum of the squared deviations by n-1 and write
your answer below. Round your answer to the nearest thousandth.

4. Take the square root to find the standard deviation. Record your answer to the nearest hundredth.

5. How would you interpret the standard deviation that you found in Exercise 4? (Remember to give
your answer in the context of this question. Interpret your answer to the nearest hundredth.)
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Exercises 6–7
Jenna has bought a new hybrid car. Each week for a period of seven weeks, she has noted the fuel efficiency
(in miles per gallon) of her car. The results are shown below.

45 44 43 44 45 44 43
6. Calculate the standard deviation of these results to the nearest hundredth. Be sure to show your work.

7. What is the meaning of the standard deviation you found in Exercise 6?

Lesson Summary


The standard deviation measures a typical deviation from the mean.



To calculate the standard deviation,
1.

Find the mean of the data set;

2.

Calculate the deviations from the mean;

3.

Square the deviations from the mean;

4.

Add up the squared deviations;

5.

Divide by

6.

Take the square root.

(if you are working with a data from a sample, which is the most common case);



The unit of the standard deviation is always the same as the unit of the original data set.



The larger the standard deviation, the greater the spread (variability) of the data set.
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1.

A set of eight men had heights (in inches) as shown below:
67.0

70.9

67.6

69.8

69.7

70.9

68.7

67.2

Find the mean and standard deviation using your calculator to the nearest hundredth.
Mean: _______________
2.

Standard Deviation:

__________________

The heights (in inches) of 9 women are given below:
68.4

70.9

67.4

67.7

67.1

69.2

66.0

70.3

67.6

Find the mean and standard deviation using your calculator to the nearest hundredth.
Mean: _______________

Standard Deviation:

__________________

3.

(a)

Use your calculator to find the mean and standard deviation of this distribution to the
nearest hundredth.
Mean: _______________

Standard Deviation:
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4.

(a)

Use your calculator to find the mean and standard deviation of this distribution to the
nearest hundredth.
Mean: _______________

(b)

Standard Deviation:

__________________

Remember that the size of the standard deviation is related to the size of the deviations
from the mean. Explain why the standard deviation of this distribution is greater than
the standard deviation in Example #3.

5.

(b)

What is the mean number of questions answered? (You should be able to do this
without doing any calculations)

(c)

What is the standard deviation? (Again don't do any calculations)
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6.

(b)

Explain why the distribution has a larger standard deviation than the distribution in
Exercise 5.
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Constructing and Interpreting the Box Plot
To create a box plot you take your data and find the 5 number summary: Min, Q1, Median, Q3, and the Max.
You need to now plot the 5 number summary over a number line. You choose the value for your number line
based on the values in your 5 number summary. The box is created by connecting Q1 with Q3 and a vertical line
is drawn through the median. The whiskers are drawn from the Min to the edge of the box at Q1 and from the
edge of the box at Q3 to the Max.
See the example below:
Data Values:

23, 25, 28, 32, 45, 63, 25, 22, 23, 26, 46, 55, 54, 61, 62, 48, 53, 50

5 Number Summary
Min X =
Q1 =
Median =
Q3 =
Max =

What percent of the data does the box part of the box plot capture?

What percent of the data falls between the minimum value and Q1?

What percent of the data falls between Q3 and the maximum value?
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Describe the center and spread of the data using either the mean and standard deviation or the fivenumber summary. Justify your choice by constructing a box-and-whisker plot for the data.
1.

47, 16, 70, 80, 28, 33, 91, 55, 60, 45, 86, 54, 30, 98, 34, 87, 44, 35,
64, 58, 27, 67, 72, 68, 31, 95, 37, 41, 97, 56, 49, 71, 84, 65, 45, 93

2.

64, 36, 32, 65, 41, 38, 50, 44, 39, 34, 47, 35, 46, 36, 53, 35, 68, 40,
36, 62, 34, 38, 59, 46, 63, 38, 67, 39, 59, 43, 39, 36, 60, 47, 52, 45

3.

40, 39, 37, 26, 25, 40, 35, 34, 26, 39, 42, 33, 26, 25, 34, 38, 41, 34,
37, 39, 32, 30, 22, 38, 36, 28, 27, 39, 34, 26, 36, 38, 25, 39, 23, 8
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Exercises 6–11
An advertising agency researched the ages of viewers most interested in various types of television ads.
Consider the following summaries:

Ages

30–45
46–55
56–72

Target Products or Services
Electronics, home goods, cars
Financial services, appliances, furniture
Retirement planning, cruises, health care services

6. The mean age of the people surveyed is approximately 50 years old. As a result, the producers of the show
decided to obtain advertisers for a typical viewer of 50 years old. According to the table, what products or
services do you think the producers will target? Based on the sample, what percent of the people surveyed
would have been interested in these commercials if the advertising table were accurate?

7. The show failed to generate interest the advertisers hoped. As a result, they stopped advertising on the show
and the show was cancelled. Kristin made the argument that a better age to describe the typical viewer is the
median age. What is the median age of the sample? What products or services does the advertising table
suggest for viewers if the median age is considered as a description of the typical viewer?

8. What percentage of the people surveyed would be interested in the products or services suggested by the
advertising table if the median age were used to describe a typical viewer?

9. What percent of the viewers have ages between Q1 and Q3? The difference between Q3 and Q1, or Q3 – Q1, is
called the interquartile range or IQR. What is the interquartile range (IQR) for this data distribution?

10. The IQR provides a summary of the variability for a skewed data distribution. The IQR is a number that
specifies the length of the interval that contains the middle half of the ages of viewers. Do you think producers
of the show would prefer a show that has a small or large interquartile range? Explain your answer.
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11.

Do you agree with Kristin’s argument that the median age provides a better description of a typical
viewer? Explain your answer.

Exercises 12–17: Outliers
Students at South High School are involved in a special project that involves communicating with people in
Kenya. Consider a box plot of the ages of 200 randomly selected people from Kenya:

A data distribution may contain extreme data (specific data values that are unusually large or unusually small
relative to the median and the interquartile range). A box plot can be used to display extreme data values that
are identified as outliers.
The “*” in the box plot are the ages of four people from this sample. Based on the sample, these four ages
were considered outliers.

12.

Estimate the values of the 4 ages represented by an “*”.
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An outlier is defined to be any data value that is more than 1.5×(IQR) away from the nearest quartile.
13.

What is the median age of the sample of ages from Kenya? What are the approximate values of Q1 and
Q3? What is the approximate IQR of this sample?

14.

Multiply the IQR by 1.5. What value do you get?

15.

Add 1.5 X (IQR) to the 3rd quartile age (Q3). What do you notice about the four ages
identified by an *?

16.

Are there any age values that are less than Q1 – 1.5 X (IQR)? If so, these ages would also be considered
outliers.

17.

Explain why there is no * on the low side of the box plot for ages of the people in the sample from
Kenya.
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1.

2.

3.

4.

Which of the following data sets matches the box plot shown below?

(a)

2, 5, 9, 15, 19

(b)

2, 3, 5, 9, 15, 17, 19

(c)

2, 5, 6, 9, 14, 15, 19

(d)

1, 2, 3, 5, 9, 15, 17, 19, 21

Brandon has made the box plot for the following data set: 1, 5, 7, 9, 10, 12. He asked
you to check it to see if he made any mistakes. Which of the following is the best answer?

(a)

The box plot is correct.

(b)

The median should not be at 8.

(c)

The first quartile should be at 5.

(d)

The median should be in the exact center of
the box.

Which of the following is true about the boxplot for the following data set: 2, 4, 6, 17, 19?

(a)

It will have a long left whisker.

(b)

It will have a long right whisker.

(c)

The box will be wide.

(d)

The median will be in the center of the box.

A box plot is created for the following data set: 2, 4, 6, 8, 10, 12, 14. Which of the data
items below could be increased by 1 without changing the plot?

(a)

2

(b)

4

(c)

6

(d)

8
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5.

A data set consisting of the number of hours each of 40 students watched television over the
weekend has a minimum value of 3 hours, a Q1 value of 5 hours, a median value of 6 hours, a
Q3 value of 9 hours, and a maximum value of 12 hours. Draw a box plot representing this data
distribution.

6.

What is the interquartile range (IQR) for this distribution? What percent of the students fall
within this interval?

7.

Do you think the data distribution represented by the box plot is a skewed distribution? Why or why
not?

8.

Estimate the typical number of hours students watched television. Explain why you chose this value.

114

Module 2 – Topic B – Comparing Distributions

1. Adrian, a senior at Waldo High School, stated that the box plots indicate the United States has a lot of older
people compared to Kenya. Would you agree? How would you describe the difference in the ages of people in
these two countries based on the above box plots?

2. Estimate the median age of a person in Kenya and the median age of a person in the United States using the
box plots.
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3.

Using the box plot, 25% of the people in the United States are younger than what age? How did you determine
that age?

4.

Using the box plots, approximately what percent of people in Kenya are younger than 18 years old?

5.

Could you have estimated the mean age of a person from Kenya using the box plot? Explain your answer.

6.

The mean age of people the United States is approximately 38 years. Using the box plot, estimate the percentage
of people in the United States who are younger than the mean age in the United States.

7.

If the median age is used to describe a “typical” person in Kenya, what percentage of people in Kenya
is younger than the median age? Is the mean or median age a better description of a “typical” person
in Kenya? Explain your answer.

8.

What is the IQR of the ages in the sample from the United States? What is the IQR of the ages in the
sample from Kenya? If the IQR’s are used to compare countries, what does a smaller IQR indicate about
a country? Use Kenya and the United States to explain your answer.
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Complete these word problems in your notebook.
1.

GOLF: Mr. Swatsky’s geometry class’s miniature golf scores are shown below. Use a graphing
calculator to construct a box-and-whisker plot for the data, and describe the shape of the
distribution.

2.

AUTOMOTIVE: A service station tracks the number of cars they service per day.

a.

Use a graphing calculator to construct a histogram for the data, and describe the shape
of the distribution.

b.

Describe the center and spread of the data using either the mean and standard
deviation or the five-number summary. Justify your choice.

3.

COMMUTE: The number of miles that Jonathan drove each week during a 15-week period is
shown.

a.

Use a graphing calculator to construct a box-and-whisker plot. Describe the center and spread
of the data.

b.

Jonathan visited four colleges during this period, and these visits account for the four highest
weekly totals.
Remove these four values from the data set. Use a graphing calculator to construct a box-andwhisker plot that reflects this change. Then describe the center and spread of the new data
set.

c.

Calculate and compare the mean and median for the original data set to the mean and median
for the data set from part b.
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Do these problems in your notebook.
1.

SWIMMING: Gracie’s times in the 50-yard freestyle over two years are shown.

a. Use a graphing calculator to construct a box-and-whisker plot for each set of data. Then
describe the shape of each distribution.
b. Compare the data sets using either the means and standard deviations or the five-number
summaries. Justify your choice.
2.

BASEBALL: The total wins per season for the first 17 seasons for the Florida Marlins are
shown. The total wins over the same time period for the Chicago Cubs are also shown.

a. Use a graphing calculator to construct a box-and-whisker plot for each set of data. Then
describe the shape of each distribution.
b. Compare the data sets using either the means and standard deviations or the five-number
summaries. Justify your choice.
3.

SCUBA: The weights of 15 swimmers going scuba diving are shown below:

a. Find the mean, median, mode, range, and standard deviation of the swimmers’ weights.
b. The scuba gear that the swimmers will be wearing weighs 56 pounds. Find
the statistics of the swimmers’ weights while wearing the scuba gear.
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Ten members of a high school girls’ basketball team were asked how many hours they studied in a typical week. Their
responses (in hours) were , , , , , , , , , .
a. Using the axis given below, draw a dot plot of these values. (Remember, when there are repeated values,
stack the dots with one above the other.)

b. Calculate the mean study time for these students.
c. Calculate the deviations from the mean for these study times, and write your answers in the appropriate places in the
table below.
Number of
Hours Studied
Deviation from
the Mean

20

13

10

6

13

10

13

11

11

10

d. The study times for fourteen girls from the soccer team at the same school as the one above are shown in the dot plot
below.

Based on the data, would the deviations from the mean (ignoring the sign of the deviations) be greater or less for the
soccer players than for the basketball players?
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Problem Set
Consider the following scenario. Transportation officials collect data on flight delays (the number of minutes a flight takes off
after its scheduled time).
Consider the dot plot of the delay times in minutes for

1. How many flights left more than

BigAir flights during December 2012:

minutes late?

2. Why is this data distribution considered skewed?
3. Is the tail of this data distribution to the right or to the left? How would you describe several of the delay times in the tail?
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4. Draw a box plot of the flights for December.

5. What is the interquartile range, or IQR, of this data set?
6. The mean of the
flight delays is approximately
minutes. Do you think that
minutes a BigAir flight was delayed? Why or why not?

minutes is typical of the number of

7. Based on the December data, write a brief description of the BigAir flight distribution for December.
8. Calculate the percentage of flights with delays of more than

hour. Were there many flight delays of more than

hour?

9. BigAir later indicated that there was a flight delay that was not included in the data. The flight not reported was delayed
for
hours. If you had included that flight delay in the box plot, how would you have represented it? Explain your
answer.
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You can summarize Bivariate Categorical Data with Two-Way Tables. In a Relative Frequency table,
each count is related to the grand total. Relative frequencies may be displayed as fractions, decimals,
or percent rounded to the nearest thousandths (3 decimal places).

Foreign
Language

23

Sport

14

10

3

Play a Sport

Do Not Play a Sport

Take a Foreign
Language

Do Not Take a
Foreign Language

Total
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Complete this relative frequency table. You must write down the fraction and decimal to 3 decimal
places.

Play a Sport

Do Not Play a Sport

Take a Foreign
Language

Do Not Take a
Foreign Language

Total

125

Total
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Consider the following results from 100 randomly selected students.
Of the 60 female students selected, 20 of them played basketball, 10 played chess,
and 10 were in the jazz band. The rest did not participate in any program.
Of the male students selected, 10 did not participate in an program, 20 played
basketball, 8 played in the jazz band, and the rest played chess.
Complete the chart below based on the above information.
Intramural
Basketball

Chess
Club

Jazz
Band

Did Not
Participate

Total

Female

Male

Total

Relative Frequency Table

Intramural
Basketball

Chess
Club

Jazz
Band

Female

Male

Total

126

Did Not
Participate

Total
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Nathan surveyed students at St. John’s Prep. He found that 78 students own a cell phone and 57 of
those students also own an iPod Touch. There are 13 students that do not own a cell phone, but own
an iPod Touch. Nine students do not own either device. Complete the two-way table given below.

iPod Touch

No iPod Touch

Totals

Cell Phone

No Cell Phone

Totals

Find the Relative Frequency using the information above.

iPod Touch

No iPod Touch

Cell Phone

No Cell Phone

Totals
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Here are the counts (frequencies)
Modes of Transportation for Ronald Regan Elementary School

Boys
Girls
Total

Walk
37
38
75

Bike
47
22
69

Car Pool
27
53
80

COLUMN totals

Bus
122
79
201

Total
233
192
425

GRAND total

Two way tables display data collected on two categorical variables.
What are categorical variables?

What two variables are displayed in this table?

The Module calls counts in “the body “of the table joint frequencies.
Where would I find the number of girls surveyed?

How many students car pool?

Which cell has the largest joint frequency?

What does this number represent?

The Module calls counts in the “margins “of the table marginal frequencies. The marginal frequencies are
totals.

What do the marginal frequencies tell us?
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This would be a relative frequency table:
Walk

Bike

Car Pool

Bus

Total

Boys

37
 .087
425

47
 .111
425

27
 .064
425

122
 .287
425

233
 .548
425

Girls

38
 .089
425

22
 .052
425

53
 .125
425

79
 .186
425

192
 .452
425

Total

75
 .176
425

69
 .162
425

80
 .188
425

201
 .473
425

425
 1.000
425

Answer these questions based on the table above.
1.

What percent of those surveyed were girls?

2.

What percent of those surveyed are boys who carpool?

3.

What percent of those surveyed are girls who rode their bike?

4.

What is the most popular mode of transportation of those surveyed? How do you know?

This is a conditional relative frequency table based on gender as “the condition.”
Walk

Bike

Boys

37
 .159
233

47
 .202
233

Girls

38
 .198
192

22
 .115
192

Total

75
 .176
425

69
 .162
425

Car Pool

Bus

Total

122
 .524
233

233
 1.000
233

53
 .276
192

79
 .411
192

192
 1.000
192

80
 .188
425

201
 .473
425

425
 1.000
425

27
 .116
233
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Answer these questions based on gender “as the condition”
1.

What was the most popular mode of transportation for girls?

2.

What was the least popular mode of transportation for boys?

3.

What percent of people surveyed were boys who walked?

4.

What was the total percentage of people survey who rode their bike?

This is a conditional relative frequency table based on mode of transportation as“ the condition.”
Walk

Bike

Boys

37
 .493
75

47
 .681
69

Girls

38
 .507
75

22
 .319
69

Total

75
 1.000
75

69
 1.000
69

Car Pool

Bus

Total

122
 .607
201

233
 .548
425

53
 .663
80

79
 .393
201

192
 .452
425

80
 1.000
80

201
 1.000
201

425
 1.000
425

27
 .338
80

Answer these questions based on mode of transportation “as the condition”
1.

What percent of those surveyed were boys who walked?

2.

What present of those surveyed were girls who took the bus?

3.

What was the least popular mode of transportation?
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The Student Council surveyed the freshmen and sophomores about the
upcoming Valentine’s Day Dance. Sixty-six freshmen responded, with 32 saying
they would be attending. Of the 84 sophomores that responded, 46 said they
would attend. Organize the data into a two-way table.

Attending

Not
Attending

Total

Not
Attending

Total

Freshman
Sophomores
Total
Relative Frequency

Attending
Freshman
Sophomores
Total
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Complete the two-way tables below based on the numbers from the table on the
previous page. Pay attention to the conditional relative frequency that is asked
for.
ROW Conditional Frequency

Attending

Not
Attending

Total

Not
Attending

Total

Freshman
Sophomores
Total
COLUMN Conditional Frequency

Attending
Freshman
Sophomores
Total
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Two-Way Data Table

Complete the relative frequency table below:
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Complete the conditional relative frequency table below based on the year of the student as “the
condition.”

Complete the conditional relative frequency table below based on the type of activity as “the condition”.
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Answer the following questions based on the completed tables:
Relative Frequency Table:
1.

What percent of the 9th graders watched TV?

2.

What percent of the 10th graders went on the Internet?

3.

What percent of the total population were 10th graders?

4.

What percent of the total population watched TV?

Conditional Frequency Table with year of student as “the condition”:
1.

What percent of 9th graders watched TV?

2.

What percent of 10th graders went on the Internet?

3.

What percent of the total population watched TV?

Conditional Frequency Table with type of activity as “the condition”:
1.

What percent of 10th graders watched TV?

2.

What percent of 9th graders went on the Internet?

3.

What percent of the total population were 10th graders?
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 Superheroes have been popular characters in movies, television, books, and comics for many
generations. Superman was one of the most popular series in the 1950’s while Batman was a top
rated series in the 1960’s. Each of these characters was also popular in movies released from 1990 to
2013. Other notable characters portrayed in movies over the last several decades include Captain
America, She-Ra, and the Fantastic Four. What is special about a superhero? Is there a special
superhero power that makes these characters particularly popular?
 High school students in the United States were invited to complete an online survey in 2010. Part of
the survey included questions about superhero powers. More than 1,000 students responded to this
survey that included a question about a student’s most favorite superhero power. 450 of the
completed surveys were randomly selected. A rather confusing breakdown of the data by gender was
compiled from the 450 surveys:


100 students indicated their favorite power was “to fly.” 49 of those students were females.



131 students selected the power to “freeze time” as their favorite power. 71 of those students were males.



75 students selected “invisibility” as their favorite power. 48 of those students were females.



26 students indicated “super strength” as their favorite power. 25 of those students were males.



And finally, 118 students indicated “telepathy” as their favorite power. 70 of those students were females.

Using the information above please complete the table.

To Fly

Freeze Time

Invisibility

Super
Strength

Telepathy

Total

Freeze Time

Invisibility

Super
Strength

Telepathy

Total

Super
Strength

Telepathy

Total

Females
Males
Total
Find the relative frequency:
To Fly
Females
Males
Total
Find the conditional frequency based on super power.

To Fly

Freeze Time

Invisibility

Females
Males
Total
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Find the conditional frequency based on gender.

To Fly

Freeze Time

Invisibility

Super
Strength

Telepathy

Total

Females
Males
Total
1. What was the most popular super power?

2. What was the least popular super power?

3. Using the relative frequency table list the popularity of super powers from highest to lowest among males.
Include the percentage with the super power

4. Using the relative frequency table list the popularity of super powers from highest to lowest among females.
Include the percentage with the super power.

137

Module 2 – Topic C – Summarizing Bivariate Categorical Data

1. A survey asked the question “How tall are you to the nearest inch?” A second question on this survey asked,
“What sports do you play?” Indicate what type of data, numerical or categorical, would be collected from the
first question? What type of data would be collected from the second question?

Another random sample of 100 surveys was selected. Jill had a copy of the frequency table that summarized these 100
surveys. Unfortunately, she spilled part of her lunch on the copy. The following summaries were still readable:

Females
Males
Total

To Fly

Freeze time

Invisibility

Super
Strength

Telepathy

Total

12
12
24

15
16
31

(c)*
10
25

5
(j)*
9

(e)*
3
(q)*

55
45
100

2. Help Jill recreate the table by determining the frequencies for cells (c), (e), (j), and (q).

3. Of the cells (c), (e), (j), and (q), which cells represent joint frequencies?

4. Of the cells (c), (e), (j), and (q), which cells represent marginal frequencies?
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Line of Best Fit – Least Squares Line – Linear Regression Equation
y = ax + b
This line allows you to make predictions based of the line of best fit.

Correlation Coefficient
The correlation coefficient tells you what type of correlation is present for
your data. It is the value of r once you do your calculation.
Values of r:

.7, .8, .9, 1 or -.7, -.8, -.9, -1
.4, .5, .6 or -.4, -.5, -.6
.1, .2, .3 or -.1, -.2, -.3
0
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High Correlation
Moderate Correlation
Low Correlation
No Correlation

Module 2 – Topic D – Scatter Plots

Draw a scatter plot using the table below.

Study
Hours
3
5
2
6
7
1
2
7
1
7

Regents
Score
80
90
75
80
90
50
65
85
40
100

What is the correlation coefficient?

What is the equation of the line of best fit?
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Draw a scatter plot for the information given below. Write an equation for the line of best fit. Write
down the correlation coefficient.
GYSERS The time to the next eruption of Old Faithful can be predicted by using the duration of the
current eruption.
Duration (min)
Interval (min)

1.5
48

2
55

2.5
70
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3
72

3.5
74

4
82

4.5
93

5
100
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The Body Mass Index (BMI) is a measure of body fat using height and weight. The heights and
weights of twelve men with normal BMI are given in the table.

Height (in.)
62
63
65
67
67
68
68
68
69
72
73
73

Weight (lbs.)
115
124
120
134
140
138
144
152
147
155
168
166

1.

Make a scatter plot comparing the height in inches to the weight in pounds.

2.

Draw a line of best fit on your graph for the data.

3.

Write the slope-intercept form of the equation of the line of best fit.

4.

Predict the normal weight for a man who is 84 inches tall.

5.

A man’s weight is 188 pounds. Use the equation of the line of best fit to predict the height of
the man.
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Sandwich
Hamburger
Cheeseburger
Quarter Pounder
Quarter Pounder with Cheese
Big Mac
Arch Sandwich Special
Arch Special with Bacon
Crispy Chicken
Fish Fillet
Grilled Chicken
Grilled Chicken Light

Total
Fat(g)
9
13
21
30
31
31
34
25
28
20
5

Total
Calories
260
320
420
530
560
550
590
500
560
440
300

1. Draw a scatter Plot for the data above.
2. Find the correlation coefficient and
state what type of correlation is
present.

3. State the line of best fit.

4. Graph the line of best fit on your
scatter plot.

5.

Predict the number of Calories if the total fat is 42g.

144

Module 2 – Topic D – Scatter Plots
At a family barbeque, the following amounts of burgers and soda were consumed.

Uncle Ed
Uncle Andrew
Aunt Wendy
Cousin Caryn
Aunt Courtney

Burgers
5
4
3
2
1

Cans of Soda
8
10
4
6
2

1.

Make a scatter plot from this data.

2.

What is the correlation? Positive, Negative, or No Correlation?

3.

What is the correlation coefficient?

4.

Draw the line of best fit in your graph.
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The heights and weights of several people waiting to board a bus in Trafalgar Square were
recorded. Copy the heights (meters) into L1 and the weights (kilograms) in L2.
Heights (m)
Weights (kg)

1.63
57

1.65
53

1.69
62

1.73
69

1.81
70

1.83
78

1.83
83

1.83
80

1.

Create a Scatter Plot that represents the data given above.

2.

Determine the line of best fit for the data. Draw the line of best fit on the graph.

3.

What is the correlation coefficient?

4.

Predict the approximate weight of a person whose height is 1.75 meters.

5.

Predict the approximate weight of a person whose height is 1.86 meters.
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A park ranger measured the diameter verses the height of trees in front of the information
building.
Diameter(ft)
Height (ft)

2.1
40

1.7
37

1.1
35

1.5
36

2.7
42

1.

Create a Scatter Plot that represents the data given above.

2.

Determine the line of best fit for the data. Draw the line of best fit on the graph.

3.

What is the correlation coefficient?

4.

Predict the approximate height of a tree whose diameter is 2.4 ft..
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Write an equation of the best fit line for the data in each table. Name the correlation coefficient.
Round to the nearest ten-thousandth. Let x be the number of years since 2003.
1A.

1B.

HOCKEY The table shows the number of goals of leading scorers for the Mustang Girls
Hockey Team.
Year
Goals

2003
30

2004
23

2005
41

2006
35

2007
31

2008
43

2009
33

2010
45

Year
Goals

2003
63

2004
44

2005
55

2006
63

2007
81

2008
85

2009
93

2010
94

Show your work here for the question above.
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Exercises 1–4: Thinking about Linear Relationships
Below are three scatter plots. Each one represents a data set with eight observations.
The scales on the and axes have been left off these plots on purpose so you will have to think carefully
about the relationships.

1. If one of these scatter plots represents the relationship between height and weight for eight adults, which
scatter plot do you think it is and why?

2. If one of these scatter plots represents the relationship between height and SAT math score for eight high
school seniors, which scatter plot do you think it is and why?

3. If one of these scatter plots represents the relationship between the weight of a car and fuel efficiency
for eight cars, which scatter plot do you think it is and why?

4. Which of these three scatter plots does not appear to represent a linear relationship? Explain the reasoning
behind your choice.
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City

Albany, NY

= Elevation Above
Sea Level (ft.)

= Mean Number
of Clear Days per
Year

275

69

5,311

167

114

40

2,838

120

Boston, MA

15

98

Helena, MT

3,828

82

Lander, WY

5,557

114

Milwaukee, WI

672

90

New Orleans, LA

4

101

434

111

Rapid City, SD

3,162

111

Salt Lake City, UT

4,221

125

Spokane, WA

2,356

86

Albuquerque, NM
Anchorage, AK
Boise, ID

Raleigh, NC

Use your calculator to construct a scatter plot that
displays the data for x = elevation above sea level
(in feet) and y = mean number of clear days per
year.

Using the scatter plot that you constructed find:
(a) record the linear regression equation
y=

(b) the correlation coefficient
r=

Tampa, FL

19
101
(a) Assuming that the 14 cities used in this
scatter plot are representative of cities across the United States, should you see more clear days per year in Los
Angeles, which is near sea level, or in Denver, which is known as the mile-high city? Justify your choice with a
line showing the relationship between elevation and mean number of clear days.

(b) One of the cities in the data set was Albany, New York, which has an elevation of 275 feet. If you did not know
the mean number of clear days for Albany, what would you predict this number to be based on the line that
describes the relationship between elevation and mean number of clear days?

(c) Another city in the data set was Albuquerque, New Mexico. Albuquerque has an elevation of 5,311 feet. If you
did not know the mean number of clear days for Albuquerque, what would you predict this number to be
based on the line that describes the relationship between elevation and mean number of clear days?

(d) Was the prediction of the mean number of clear days based on the line closer to the actual value for Albany
with 69 clear days or for Albuquerque with 167 clear days? How could you tell this from looking at the scatter
plot with the line shown above?
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Calculating Residuals
The curb weight of a car is the weight of the car without luggage or passengers. The table below shows the curb weights
(in hundreds of pounds) and fuel efficiencies (in miles per gallon) of five compact cars.
Curb Weight
(
lb.)
25.33
26.94
27.79
30.12
32.47

Fuel Efficiency
(miles per gallon)
43
38
30
34
30

Using a calculator, the least squares line for this data set was found to have the equation:
y = -1.5290x + 78.62
Where x is the curb weight (in hundreds of pounds) and y is the predicted fuel efficiency (in miles per gallon).

The scatter plot of this data set is shown below, and the least squares line is shown on the graph.
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Exercises 1–2
1. Will the residual for the car whose curb weight is 25.33 be positive or negative? Roughly what is the value of the
residual for this point?

2. Will the residual for the car whose curb weight is 27.79 be positive or negative? Roughly what is the value of the
residual for this point?

The residuals for both of these curb weights are calculated as follows:
Substitute x = 25.33into the equation of the least
squares line to find the predicted fuel efficiency.
y = -1.5290x + 78.62

Substitute x = 27.79 into the equation of the least
squares line to find the predicted fuel efficiency.
y = -1.5290x + 78.62

= 39.9

= 36.1

Now calculate the residual.

Now calculate the residual.

Residual = actual y-value
= 43 – 39.9
= 3.1 mpg

predicted y-value

residual

actual y-value
= 30 – 36.1
= -6.1

These two residuals have been written in the table below.
Curb Weight
(
lb)

Fuel Efficiency
(miles per gallon)

Residual

25.33

43

3.1

26.94

38

27.79

30

30.12

34

32.47

30
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predicted y-value
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Exercises 3–4
3. Continue to think about the car weights and fuel efficiencies from Example 1. Calculate the remaining three residuals
and write them in the table.

4. Suppose that a car has a curb weight (in hundreds of pounds) of 31.
a. What does the least squares line predict for the fuel efficiency of this car?

b. Would you be surprised if the actual fuel efficiency of this car was 29 miles per gallon? Explain your answer.

Making a Residual Plot to Evaluate a Line
It is often useful to make a graph of the residuals, called a residual plot. You will make the residual plot for the compact
car data set.
Plot the original x variable (curb weight in this case) on the horizontal axis and the residuals on the vertical axis. For this
example, you need to draw a horizontal axis that goes from 25 to 32 and a vertical axis with a scale that includes the
values of the residuals that you calculated. Next, plot the point for the first car. The curb weight of the first car is 25.33
and the residual is 3.1. Plot the point (25.33, 3.1).
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The axes and this first point are shown below.

Exercise 5–6
5. Plot the other four residuals in the residual plot started in Example 3.

6. How does the pattern of the points in the residual plot relate to pattern in the original scatter plot?
Looking at the original scatter plot, could you have known what the pattern in the residual plot would be?

Lesson Summary


The predicted -value is calculated using the equation of the least squares line.



The residual is calculated using
residual

actual -value

predicted -value.



The sum of the residuals provides an idea of the degree of accuracy when using the least squares line to
make predictions.



To make a residual plot, plot the -values on the horizontal axis and the residuals on the vertical axis.
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Problem Set
Four athletes on a track team are comparing their personal bests in the 100 meter and 200 meter events. A table of
their best times is shown below.

Athlete
1
2
3
4

100 m time
(seconds)
12.95
13.81
14.66
14.88

200 m time
(seconds)
26.68
29.48
28.11
30.93

A scatter plot of these results (including the least squares line) is shown below.

1. Use your calculator to find the equation of the least squares line.

2. Use your equation to find the predicted 200-meter time for the runner whose 100-meter time is 12.95.
What is the residual for this athlete?
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Calculate the residuals for the other three athletes. Write all the residuals in the table given below.

Athlete

100 m time
(seconds)

200 m time
(seconds)

1

12.95

26.68

2

13.81

29.48

3

14.66

28.11

4

14.88

30.93

Using the axes provided below, construct a residual plot for this data set.
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Module 2 – Topic D – Analyzing Residuals

Predicting the Pattern in the Residual Plot
Suppose you are given a scatter plot and least squares line that looks like this:

Describe what you think the residual plot would look like.

The residual plot has an arch shape, like this:

Why is looking at the pattern in the residual plot important?

The Meaning of Residuals
Suppose that you have a scatter plot and that you have drawn the least squares line on your plot. Remember that the
residual for a point in the scatter plot is the vertical distance of that point from the least squares line.
In the previous lesson, you looked at a scatter plot showing how fuel efficiency was related to curb weight for five compact
cars. The scatter plot and least squares line are shown below.
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Consider the following questions:
What kind of residual will Point A have?

What kind of residual will Point B have?

What kind of residual will Point C have?
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You also looked at the residual plot for this data set:

Using a Graphing Calculator to Construct a Residual Plot
Let’s look at the data set giving the shoe lengths and heights of
table below.

adult women. This data set is shown in the

Shoe Length (x)
inches

Height (y)
inches

8.9
9.6
9.8
10.0
10.2
10.4
10.6
10.6
10.5
10.8
11.0
11.8

61
61
66
64
64
65
65
67
66
67
67
70

Use a calculator to construct the scatter plot (with least squares line) and the residual plot for this data set.
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Lesson Summary


After fitting a line, the residual plot can be constructed using a graphing calculator.



A pattern in the residual plot indicates that the relationship in the original data set is not linear.

Problem Set
Consider again a data set giving the shoe lengths and heights of
table below.

adult men. This data set is shown in the

Shoe Length (x)
inches

Height (y)
inches

12.6
11.8
12.2
11.6
12.2
11.4
12.8
12.2
12.6
11.8

74
65
71
67
69
68
70
69
72
71

Use your calculator to construct the scatter plot of this data set. Include the least squares line on your graph. Explain
what the slope of the least squares line indicates about shoe length and height.
Use your calculator to construct the residual plot for this data set.
Make a sketch of the residual plot on the axes given
below. Does the scatter of points in the residual plot
indicate a linear relationship in the original data set?
Explain your answer.
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1.

2.

If you see a random scatter of points in the residual plot, what does this say about the original data set?

Suppose a scatter plot of bivariate numerical data shows a linear pattern. Describe what you think the residual
plot would look like. Explain why you think this.
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ROCKIN’ THE RESIDUALS
The correlation coefficient is not the only tool that statisticians use to analyze whether or not a line is a
good model for the data. They also consider the residuals, which is to look at the difference between
the observed value (the data) and the predicted value (the y-value on the regression line). This sounds
complicated, but it’s not really. The residuals are just a way of thinking about how far the actual data is
from the regression line.

Residual

Let’s start with some data:
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For one year we tracked the number of times a child had ice cream and chocolate. Describe the association
between the consumption of ice cream and chocolate by the kids.

The values for Ice Cream are the x values and the values for Chocolate are the y value. Please put
the Ice Cream values in List 1 and the Chocolate values in list 2 in your calculator.
1. Write the equation for the line of best fit. Round your answers to 4 decimal places.

2. Write down the correlation coefficient and describe what it means. (High Positive, Low Negative, etc…)

3. Draw your scatter plot below.
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4. Predict how much chocolate a kid might consume if they had consumed Ice Cream 50 times.

5. Calculate the residual values for each child. Use the space under both tables to show your work.

Predicted
Y-Value
Residual
Value
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6. Create a residual plot for this data set.

7. Is the line of best fit a good fit for this data? Explain why or why not.
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Write each of the equations in functional notation f(x).
1.

y = 3x - 9

2.

y = 4 - 3x

3.

3x - y = 5

4.

-3x - 4y = 12

Find the value of each function.
1.

f(x) = 3x - 6

a)

f(-1)

b)

f(3)

2.

f(x) = 2 - 5x

a)

f(-2)

b)

f(1)

3.

q(c) = 2c2 + c - 2

a)

q(0)

b)

q(-2)

4.

p(a) = a2 - 2a

a)

p(4)

b)

p(5x)

5.

h(t) = 12 - 4t

a)

h(t) = 24

b)

h(t) = -36
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Evaluate each function.
1) h(t) =| t + 2| + 3; Find h(6)

2) g(a) = 33a-2 ; Find g(1)

3) w(t) = −2t + 1; Find w(−7)

4) g(x) = 3x − 3; Find g(−6)

5) h(n) = −2n2 + 4; Find h(4)

6) h(t) = −2 ⋅ 5-t-1; Find h(−2)

7) f (x) = x2 − 3x; Find f (−8)

8) p(a) = −43a; Find p(−1)

9) p(t) = 4t − 5; Find p(t − 2)

10) g(a) = 4a; Find g(2a)

11) w(n) = 4n + 2; Find w(3n)

12) w(a) = a + 3; Find w(a + 4)

13) h(x) = 4x − 2; Find h(x + 2)

14) k(a) = −43a+2; Find k(a − 2)

15) g(n) = n3 − 5n2 ; Find g(−4n)

16) f (n) = n2 − 2n; Find f (n2 )

17) p(a) = a3 − 5; Find p(x − 4)

18) h(t) = 2 ⋅ 3t+3; Find h(4 + t)
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Evaluating Functions
Let f(x) = 6x – 3 and let g(x) = 0.5(4)x. Find the value of each function for the given input.
a. f(0)

f.

g(0)

b. f(-10)

g.

g(-1)

c. f(2)

h.

g(2)

d. f(0.01)

i.

g(-3)

e. f(11.25)

j.

g(4)

Since a variable is a placeholder, we can substitute letters that stand for numbers in for x.
Let f(x) = 6x - 3and let g(x) = 0.5(4)x and suppose a, b, c and h are real numbers. Find the value of each
function for the given input.
a.

f(a)

e.

g(b)

b.

f(2a)

f.

g(b + 3)

c.

f(b + c)

g.

g(3b)

d.

f(2 + h)

h.

g(b – 3)

170

Module 3 – Topic A – More Practice with Function Notation

For each situation either create a function or use the given function to find and interpret solutions.
1.

2.

Kyle collected data on the number of feet he could walk each second and wrote the following
rule to model his walking rate d(t) = 4t.

a)

What is Kyle looking for if he write “d(12) =”?

b)

In this situation what does d(t) = 100 tell you?

c)

How can the function rule be used to indicate a time of 16 seconds was walked?

d)

How can the function rule be used to indicate that a distance of 200 feet was walked?

Amanda works hard to budget and predict her costs for each month. She is currently
attempting to determine how much her cell phone company will likely charge her for the
month. She is paying a flat fee of $80 a month for a plan that allows for unlimited calling but
costs her an additional twenty cents per text message.
a)

Write a function, c(t), for Amanda’s current cell plan that will calculate the cost for the
month based on the number of text messages she makes.

b)

Find c(20)

c)

Find c(t) = 100

d)

Find c(45)

e)

Find c(t) = 90

f)

At what number of texts would $20 of unlimited texting per month be less expensive
than Amanda’s current plan.
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SEQUENCES AND PATTERNS
1. Consider the sequence that follows a “plus 3” pattern: 4, 7, 10, 13, 16 ….
a. Use a table to determine a formula for the sequence using both the an notation
and the f(n)notation.

b. Does the formula f(n) = 3n + 1 generate the same sequence? Explain?

c. Graph the terms of the sequence as ordered
Pairs (n, f(n)) on the coordinate plane.
What do you notice about the graph?
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Consider a sequence that follows a “minus 5” pattern: 30, 25, 20, 15, ….
d. Use a table to determine a formula for the nth term of the sequence.
Be sure to specify what value of n your formula starts with.

e. Using the formula, find the 20th term of the sequence.

f. Graph the terms of the sequence as ordered
Pairs (n, f(n)) on a coordinate plane.
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Determine if the sequence is arithmetic. If it is, find the common difference.
1) 35, 32, 29, 26, ...

2) −3, −23, −43, −63, ...

3) −34, −64, −94, −124, ...

4) −30, −40, −50, −60, ...

5) −7, −9, −11, −13, ...

6) 9, 14, 19, 24, ...

Given the explicit formula for an arithmetic sequence find the first five terms and the term named in the
problem.
7) an = −11 + 7n Find a34

8) an = 65 − 100n Find a39

9) an = −7.1 − 2.1n Find a27

10) an = 11/8 + ½n Find a23

Given the first term and the common difference of an arithmetic sequence find the first five terms and the
explicit formula.
11) a1 = 28, d = 10
12) a1 = −38, d = −100

13) a1 = −34, d = −10

14) a1 = 35, d = 4
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Given a term in an arithmetic sequence and the common difference find the first five terms and the explicit
formula.
15) a38 = −53.2, d = −1.1

16) a40 = −1191, d = −30

17) a37 = 249, d = 8

18) a36 = −276, d = −7

Given the first term and the common difference of an arithmetic sequence find the recursive formula and the
three terms in the sequence after the last one given.
19) a1 = 3/5 , d = −1/3

20) a1 = 39, d = −5

21) a1 = −26, d = 200

22) a1 = −9.2, d = 0.9

Given a term in an arithmetic sequence and the common difference find the recursive formula and the three
terms in the sequence after the last one given.
23) a21 = −1.4, d = 0.6

24) a22 = −44, d = −2

25) a18 = 27.4, d = 1.1

26) a12 = 28.6, d = 1.8

Given two terms in an arithmetic sequence find the recursive formula.
27) a18 = 3362 and a38 = 7362
28) a18 = 44.3 and a33 = 84.8
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Consider a sequence that follows a “times 5” pattern: 1, 5, 25, 125, ….
a. Use a table to determine a formula for the th term of the sequence.
Be sure to specify what value of n your formula starts with.

b. Using the formula, find the 10th term of the sequence.

c. Graph the terms of the sequence as ordered
pairs (n, f(n)) on a coordinate plane.
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Determine if the sequence is geometric. If it is, find the common ratio.
1) −1, 6, −36, 216, ...

2) −1, 1, 4, 8, ...

3) 4, 16, 36, 64, ...

4) −3, −15, −75, −375, ...

5) −2, −4, −8, −16, ...

6) 1, −5, 25, −125, ...

Given the explicit formula for a geometric sequence find the first five terms and the 8th term.
7) an = 3n-1

8) an = 2 ⋅ ( ¼ )n-1

9) an = −2.5 ⋅ 4n-1

10) an = −4 ⋅ 3n-1

Given the recursive formula for a geometric sequence find the common ratio, the first five terms, and the
explicit formula.
11) an = an-1 ⋅ 2 ;

a1 = 2

12) an = an-1 ⋅ −3

a1 = −3

13) an = an-1 ⋅ 5

a1 = 2

14) an = an-1 ⋅ 3

a1 = −3
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Given the first term and the common ratio of a geometric sequence find the first five terms and the explicit
formula.
15) a1 = 0.8, r = −5

16) a1 = 1, r = 2

Given the first term and the common ratio of a geometric sequence find the recursive formula and the three
terms in the sequence after the last one given.
17) a1 = −4, r = 6

18) a1 = 4, r = 6

19) a1 = 2, r = 6

20) a1 = −4, r = 4

Given a term in a geometric sequence and the common ratio find the first five terms, the explicit formula, and
the recursive formula.
21) a4 = 25, r = −5

22) a1 = 4, r = 5
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Consider the sequence formed by the square numbers:

g. Use a table to determine a formula for the nth term of the sequence.
Be sure to specify what value of n your formula starts with.

h. Using the formula, find the 50th term of the sequence.

i. Graph the terms of the sequence as ordered
pairs (n, f(n)) on a coordinate plane.
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For each of the tables shown below:






describe how to find the next term in the sequence,
write a recursive rule
to find the nth term
write an explicit rule
identify the sequence as arithmetic or geometric

Example:






1.

To find the next term: add 3 to the previous term
Recursive rule: f(1) = 8, f(n) = f(n – 1) + 3
To find the nth term: start with 8 and add 3, (n-1) times
Explicit rule: f(n) = 8 + 3(n – 1)
The sequence is arithmetic because there is a common
difference of 3.

a) To find the next term:
b) Recursive rule:
c) Explicit rule:
d) Arithmetic, or geometric?

2.

a) To find the next term:
b) Recursive rule:
c) Explicit rule:
d) Arithmetic, or geometric?
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3.

a) To find the next term:
b) Recursive rule:
c) Explicit rule:
d) Arithmetic, or geometric?

4.

a) To find the next term:
b) Recursive rule:
c) Explicit rule:
d) Arithmetic, or geometric?

SUMMARY
How to Identify an Arithmetic Sequence
In a table
In a graph
In a recursive formula
In an explicit formula

How to Identify a Geometric Sequence
In a table
In a graph
In a recursive formula
In an explicit formula
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Below you are given various types of information. Write the recursive and explicit functions for each
arithmetic or geometric sequence. Finally, graph each sequence, making sure you clearly label your axes.

1.

Danielle has $300 in an account. She
decides she is going to take out $25
each month.

Recursive __________________

2.

182

Explicit

__________________

Recursive

__________________

Explicit

__________________
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3.

Day 1

4.

Day 2

Recursive

__________________

Explicit

__________________

Recursive

__________________

Explicit

__________________

Day 3

16, 8, 4, 2, . . .
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I Know . . . What Do You Know? © MVP 2012
In each of the problems below I share some information that I know about a sequence. Your job
is to add all the things that you know about the sequence from the information that I have given.
Depending on the information, some of the things you may be able to figure out for the sequence
are:
a table, a graph, an explicit formula, a recursive formula, the constant ratio or constant difference between
consecutive terms, any terms that are missing, or the type of sequence.
Try to find as many as you can for each sequence, but you must have at least 4 things for each.
1.

I KNOW THAT: the recursive formula for
the sequence is f(1) = -12, f(n – 1) + 4
WHAT DO YOU KNOW?

2.

I KNOW THAT: the first five terms of the
sequence are 0, -6, -12, -18, -24, …
WHAT DO YOU KNOW?

3.

I KNOW THAT: the explicit formula for
the sequence is f(n) = 10(3)n-1, where n > 1
WHAT DO YOU KNOW?

4.

I KNOW THAT: the first four terms of the
sequence are 2, 3, 4.5, 6.75, …
WHAT DO YOU KNOW?
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5. I KNOW THAT: the sequence is arithmetic
and f(3) = 10 and f(7) = 26.
WHAT DO YOU KNOW?

6.

I KNOW THAT: it is a sequence where
a1 = 5 and the constant ratio between
terms is -2.
WHAT DO YOU KNOW?

7. I KNOW THAT: the sequence models the
value of a car that originally costs $26,500,
but loses 10% of its value each year.
WHAT DO YOU KNOW?

8.

I KNOW THAT: the graph of the sequence is

WHAT DO YOU KNOW?
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Simple and Compound Interest
Formulas: Simple: I = Prt

Compound: FV = P(1 + r)t

Example 1
James needs $200 to start a snow cone stand for this hot summer. He borrows the money from a bank
that charges 4% simple interest a year.
a. How much will he owe if he waits 1 year to pay back the loan? If he waits two years? 3 years?
4 years? 5 years?

b. Write a formula for the amount he will owe after years.

Example 2
Jack has $500 to invest. The bank offers an interest rate of 6% compounded annually. How much
money will Jack have after 1 year? 2 years? 5 years? 10 years?
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Example 3
If you have $200 to invest for 10 years, would you rather invest your money in a bank that pays 7%
simple interest or 5% interest compounded annually? Is there anything you could change in the
problem that would make you change your answer?

Lesson Summary
Simple Interest – Interest is calculated once per year on the original amount borrowed or invested. The interest
does not become part of the amount borrowed or owed (the principal).
Compound Interest – Interest is calculated once per period on the current amount borrowed or invested. Each
period, the interest becomes a part of the principal.

Problem Set – Do the problems below in your notebook.
1. $250 is invested at a bank that pays 7% simple interest. Calculate the amount of money in the
account after 1 year; 3 years; 7 years; 20 years.
2. $325 is borrowed from a bank that charges 4% interest compounded annually. How much is owed
after 1 year; 3 years; 7 years; 20 years?
3. Joseph has $10,000 to invest. He can go to Yankee Bank that pays 5% simple interest or Met Bank
that pays 4% interest compounded annually. After how many years will Met Bank be the better
choice?
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Simple and Compound Interest
A youth group has a yard sale to raise money for a charity. The group earns
but decided to put
its money in the bank for a while. Calculate the amount of money the group will have if:
1.

Cool Bank pays simple interest at a rate of 4% and the youth group leaves the money
in for 3 years.

2.

Hot Bank pays compound interest at a rate of 3% and the youth group leaves
the money in for 5 years.

3.

If the youth group needs the money quickly, which is the better choice? Why?

188

Module 3 – Topic A – Simple & Compound Interest

Answer the following questions in your notebook.

1. You invested $52,400 at 6% compounded annually for 5 years. What is your total this investment?
2. You invested your allowance of $270.00 which gets 15% compounded annually for 3 years. How much
will you have in 3 years?
3. You gave your friend a short term 2 year loan of $43,000 at 3% compounded annually. What will be
your total return?
4. Your 2 year investment of $5,300 earns 2.9% and is compounded annually. What will your total
return be?
5. How much interest is earned on a principal of $18.62 invested at an interest rate of 6% for
four years?
6. What is the total amount owed after you borrow $342.00 for 3 years at 8% simple interest?
7. What is your total investment if you invested $35,800 at 8.2% for 3 years using simple interest?
8. What is your ending balance including interest if you invested $43,800 at 4.8% for 2 years using
simple interest?
9. What would my final balance be if I put $650 in the bank for 60 months with an interest rate of 6%?
10. If you borrow $52.48 for two years at an interest rate of 6%, how much interest will you pay?
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PROFESSOR SPLASH WORLD RECORD DIVE
Jumping from 36 feet above ground into
1 foot of water.

Time
(sec)

Elevation
(ft)

0
1
2
3
4
4.3

36
35.5
32
24
7
0

BACTERIA GROWTH
Bacteria Growth

# of
Bacteria

Time
(mins)
0
20
40
60
80
100
120

Time (Minutes)
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Number
of
Bacteria

GRAPHING EXPONENTIAL FUNCTIONS

y  a  bx
Use your graphing calculator to complete the exploration below.
Complete all questions, tables and graphs carefully.
To start the exploration let a = 1 and b = 2. This will give you a sketch of the exponential function
y  1  2 x . Use your calculator to complete the table and then sketch the graph of the function using
the values from the table.

y  1 2x

x

y

2
1
0
1
2
3

a)

Describe the shape of the graph. Does it get steeper or less steep as x increases?

b)

Does the graph have a y intercept? If so, what is it? If not, explain why not.

c)

How is the y intercept related to your equation?

d)

Does the graph have an x intercept? If so, what is it? If not, explain why not.

e)

Look at your table – is there a pattern? If so, what is it? How is it related to your equation?

f)

Use the pattern that you found in (e) to predict the value of y when x = 6.
Check your prediction by using the table function on your calculator.
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g)

If b = 4, what pattern would you expect to see in the table for the function y  1  4 x ?
What does the “a” value represent in this equation?
Complete the table and sketch the graph for y  1  4 x .

x

y

1
0
1
2

Now let’s see what happens when 0  b  1 .
Change the value of b to .5 or 1/2 and complete the table and sketch the graph.

1
y  1  .5 or y  1   
2

x

x

x

y

3
2
1
0
1
2
h)
i)
j)
k)

How did the graph change?
What effect does the “b” value in the equation have on the table?
Is the value of “a” still the y intercept?
Vary the value of “a”. Did it do what you expected?
What happens to the graph if “a” changes from positive to negative?
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Let’s see what you have learned…..
Graph exponential function y  5 x on your calculator.
Go to the window and set XMIN to -3, XMAX to 3, and the Xscl to 1.
1.

Complete the table:

x
3
2
1
0
1
2
3
2.

y

a)

What is the “common ratio” of the y values in the table?

b)

Complete this sentence:
for y  5 x , when x increases by 1, y ______________________ .

c)

What is the value of the y intercept ?

Use your calculator to graph an example of y  a  b x for each case listed below. For each one,
state the equation you used and sketch the graph. Also state whether the y values are
increasing, decreasing, or constant as you look from left to right across the graph.
a)

Equation:

a  0 and b  1

b)

_____y= 3x____________

a  0, and 0  b  1

Equation: _______y = 2(½)x_____
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c)

Equation:

e)

a  0 and b  1

d)

____y = 2(2)x__________

a  0 and 0  b  1

Equation: ____y = -2(½)x_________

b 1

Now why did that happen? Can you explain?

Equation:

_______y = 1x___________
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Graph each of the equations in the table. Note the direction of the graphs and state the percent of change.

y  a 1  r 

y  a 1  r 

x

_________________

1. y  3x

2. y  0.9 x

3. y  1.9 x

4. y  0.55x

5. y  1.2 x

6. y  0.4 x
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What do you notice about both graphs? _____________________________________________________

What do you notice about both graphs? ____________________________________________________
Compare Equations 1 & 2 with Equations 3 & 4. What do you discover?
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Practice:
1. What is the slope of the line that passes through the points
( 4, -2 ) and ( -8, 1 )?

2. Use the graph on the right
to determine the slope of
the line.

3. Can the table below represent a linear function? Justify
your answer.
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Find formulas for the linear functions described in each of the following problems below.
Show ALL work!
1.

Passes through (4, 6) with slope m = 2

2.

Passes through ( -3, 5) and ( -6, 4)

3.

4.
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Temperature x (0C)
Temperature y (0F)

0
32

5
41

20
68
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5.

The graph intercepts the x-axis at x = 30
and the y–axis at y = -80.

7.

6.

8.
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The cost for h hours if a handyman
charges $50 to come to the house
and $45 for each hour that he
worked.

Module 3 – Topic B – Writing Equations of a Line

Answer the following questions in your notebook. Use the following formulas to help you answer
the questions below.
Formulas:

Slope Formula:
m = y2 – y1
x2 – x1

Point Slope Form
y – y1 = m (x – x1)

Slope Intercept Form
y = mx + b

Find the slope of the line that passes through the following points:
1.
3.

(5, 8) (-3, 7)
(-4, 7) (8, -1)

2.
4.

(5, -2) (3, -2)
(6, -3) (6, 4)

Write an equation of a line through the given point and has the given slope.
1.
4.

(3, 1) slope is 2
(2, 6) slope is 2

2.
5.

(1. 0) slope is 1
(7, 1) slope is 8

3.
6.

(-1, 4) slope is -1
(2, 5) slope is -2

Write an equation of a line that passes through each pair of points.
1.
4.

(9, -2) (4, 3)
(3, 5) (2, -2)

2.
5.

(-2, 5) (5, -2)
(-1, -3) (-2, 3)

3.
6.

(-5, 3) (0, -7)
(-2, -4) (2, 4)

Write an equation of a line with the given slope and y-intercept.
1.
3.

Slope is 5 and y-intercept is 8
Slope is -4 and y-intercept is 6

2.
4.
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Slope is 3 and y-intercept is 10
Slope is -2 and y-intercept is -8
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Do the work for each question in your notebook.

Write an equation in slope-intercept form for the line that passes through the given point and is
parallel to the graph of the given equation.
1. (3, 2), y = x + 5

2. (–2, 5), y = –4x + 2

3. (4, –6), y =

x+1

4. (5, 4), y = x – 2

5. (12, 3), y = x + 5

6. (3, 1), 2x + y = 5

7. (–3, 4), 3y = 2x – 3

8. (–1, –2), 3x – y = 5

9. (–8, 2), 5x – 4y = 1

10. (–1, –4), 9x + 3y = 8

11. (–5, 6), 4x + 3y = 1

12. (3, 1), 2x + 5y = 7

Write an equation in slope-intercept form for the line that passes through the given point and is
perpendicular to the graph of the given equation.
13. (–2, –2), y =

x+9

14. (–6, 5), x – y = 5

15. (–4, –3), 4x + y = 7

16. (0, 1), x + 5y = 15

17. (2, 4), x – 6y = 2

18. (–1, –7), 3x + 12y = –6

19. (–4, 1), 4x + 7y = 6

20. (10, 5), 5x + 4y = 8

21. (4, –5), 2x – 5y = –10

22. (1, 1), 3x + 2y = –7

23. (–6, –5), 4x + 3y = –6

24. (–3, 5), 5x – 6y = 9
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Slope-Intercept Form
Slope-Intercept Form

y = mx + b, where m is the slope and b is the y-intercept

Example 1: Write an equation in slope-intercept form for the line with a slope of –4 and a y-intercept of 3.
y = mx + b
y = –4x + 3

Slope-intercept form
Replace m with –4 and b with 3.

Example 2: Graph 3x – 4y = 8.
3x – 4y = 8
–4y = –3x + 8
=
y = − 3 4x – 2

Original equation
Subtract 3x from each side.
Divide each side by –4.
Simplify.

The y-intercept of y = x – 2 is –2 and the slope is . So graph the point (0, –2). From this point, move up 3 units and
right 4 units. Draw a line passing through both points.
Exercises
Write an equation of a line in slope-intercept form with the given slope and y-intercept.
1. slope: 8, y-intercept –3

2. slope: –2, y-intercept –1

3. slope: –1, y-intercept –7

Write an equation in slope-intercept form for each graph shown.
4.

5.

6.

8. y = –3x + 2

9. y = –x – 1

Graph each equation.
7. y = 2x + 1
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Sketch the graph of each line.
1.

1
y  x 1
4

2.

y x2

3.

y  x 1

4.

y

5.

y   3x  3

6.

y4
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7.

3
y 1  x
5

8.

x 5

9.

y 3

10.

2 y  3x  2

11.

2 y  4x  8

12.

6
y  x 5
5
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1.

y   3x 10
y x2

2.

2x  y  1
4x  2 y  6
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3.

5
y  x3
3
1
y  x 3
3

4.

y  4x  3
y x2
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Solve Graphically and state the solution points for each system.
1.

y = -2x + 3
y=½x+3

2.

x+y=1
x–y=7
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3.

x+y=5
x + 3y = 9

4.

y = 3x
2x + y = 10
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Find the slope of the line that passes through the following points:
1.

(1, 5) and (3, 9)

2.

(5, -2) and (7, -8)

Write the equation of a line for the following pieces of information:
3.

Slope of -2 and passes through the point (-3, 5).

4.

Passes through the points (-2, 4) and (-4, 8).

What do you know about the slope of two lines that are:
5.

parallel to each other

6.

perpendicular to each other
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What do you know about the following?
7.

x-intercept:

8.

y-intercept:

9.

Write an equation of a line if the x-intercept is 4 and the y-intercept is -3.

10.

Write an equation of a line that passes through point A (3, 0) and has a slope of -2 using the
point-slope form.

Graph the following lines on the graphs
provided.
11.

y = 4x -3
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12.

6x -2y = 8

13.

-3x - 4y = 12

14.

Solve this system graphically and state the solution point.
2x = y - 1
y - 3 = 3x
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Section One:
Use substitution to solve each system of equations. Do these problems in your notebook.
1.

y = 5x + 1
4x + y = 10

2.

y = 4x + 5
2x + y = 17

3.

y = 3x - 34
y = 2x - 5

4.

y = 3x – 2
y = 2x – 5

5.

2x + y = 3
4x + 4y = 8

6.

3x + 4y = -3
x + 2y = -1

7.

y = -3x + 4
-6x – 2y = -8

8.

-1 = 2x – y
8x – 4y = -4

9.

x=y-1
-x + y = -1

10.

y = -4x + 11
3x + y = 9

11.

y = -3x + 1
2x + y = 1

12.

3x + y = -5
6x + 2y = 10

13.

5x – y = 5
-x + 3y = 13

14.

2x + y = 4
-2x + y = -4

15.

-5x + 4y = 20
10x – 8y = -40

Section Two:
Use elimination to solve each system of equations. Do these problems in your notebook.
1.

-v + w = 7
v+w=1

2.

y+z=4
y–z=8

3.

-4x + 5y = 17
4x + 6y = - 6

4.

5m – 2p = 24
3m + 2p = 24

5.

a + 4b = -4
a + 10b = -16

6.

6r – 6t = 6
3r – 6t = 15

7.

6c – 9d = 111
5c – 9d = 103

8.

11f + 14g = 13
11f + 10g = 25

9.

9x + 6y = 78
3x – 6y = -30

10.

3j + 4k = 23.5
8j – 4k = 4

11.

-3x – 8y = -24
3x – 5y = 4.5

12.

6x – 2y = 1
10x – 2y = 5
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Section Three:
Use elimination to solve each system of equations. Do these problems in your notebook.
1.

x+y=2
-3x + 4y = 15

2.

x – y = -8
7x + 5y = 16

3.

x + 5y = 17
-4x + 3y = 24

4.

6x + y = -39
3x + 2y = -15

5.

2x + 5y = 11
4x + 3y = 1

6.

3x – 3y = -6
-5x + 6y = 12

7.

3x + 4y = 29
6x + 5y = 43

8.

8x + 3y = 4
-7x + 5y = -34

9.

8x + 3y = -7
7x + 2y = -3

10.

4x + 7y = -80
3x + 5y = -58

11.

12x – 3y = -3
6x + y = 1

12.

-4x + 2y = 0
10x + 3y = 8

Section Four:
Determine the best method to solve each system of equations. Then solve the system. Do these problems in
your notebook.
1.

2x + 3y = -11
-8x – 5y = 9

2.

3x + 4y = 11
2x + y = -1

3.

3x – 4y = -5
-3x + 2y = 3

4.

3x + 7y = 4
5x – 7y = -12

5.

y=x–8
y = -3x

6.

y = -x
y = 2x

7.

x + 3y = 12

8.

x + y = 10

9.

3x + 2y = -4

x = -6y
10.

6x + 5y = 9
-2x + 4y = 14

x – y = 18
11.

3x + 4y = 26
2x + 3y = 19
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5x + 2y = -8
12.

11x – 6y = 3
5x – 8y = -25

Module 3 – Topic B – Solving Inequalities Graphically

Solve the following inequalities graphically.
1.
4.
7.
10.

y<x–3
y < -4x + 12
5x + y > 10
8x + y < 6

2.
5.
8.
11.

y > x + 12
6x + 3y > 12
2x + y < -3
10x + 2y < 14

1.

3.

4.

8.
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3.
6.
9.
12.

y > 3x - 1
2x + 2y < 18
-2x + y > - 4
-24x + 8y > -48

Module 3 – Topic B – Solving Inequalities Graphically

9.

10.

11.

12.
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Solve the following systems of inequalities graphically.
1.
4.
7.
10.
13.

y<6
y>x+3
y < 5x – 2
y > -6x + 2
y > x + 10
y<x–3
4x + y > -1
y < -4x + 1
5x – y < -6
3x – y > 4

2.
5.
8.
11.
14.

y>0
y<x–5
2x – y < 6
x – y > -1
y < 5x – 5
y > 5x + 9
3x – y > -2
y < 3x + 4
x–y<8
y < 3x

1.

2.

4.

6.
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3.
6.
9.
12.
15.

y < x + 10
y > 6x + 2
3x – y > -5
5x – y < 9
y > 3x - 5
3x – y > -4
y > 2x – 3
2x – y > 1
4x + y < -2
y > -4x

Module 3 – Topic B – Solving Systems of Inequalities Graphically
9.

13.

14.

15.
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Use a system of linear inequalities to solve each problem.
1.

In basketball you score 2 points for a field goal and 1 point for a free throw. Suppose that you have
scored at least 3 points in every game this season, and have a season high score of at most 15 points
in one game. How many field goals and free throws could you have made in any one game?
a.

Write a system of two inequalities that describes this situation.

b.

Graph the system to show all possible outcomes.

c.

Write one possible solution to the problem in sentence form.
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2.

A radio station is giving away tickets to a play. They plan to give away tickets for seats that
cost $10 and $20. They want to give away at least 20 tickets. The total cost of all the tickets
they give away can be no more than $280.

a.

Write a system of two inequalities that describe this situation.
Let x = number of $10 tickets and y = number of $20 tickets.

b.

Graph the system to show all possible values.

c.

Write one possible solution to the problem in sentence form.
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1.

Express {(4, -3), (3, 2), (-4, 1), (0, -3)} as a table, graph, and mapping. Determine the
domain and range.
Domain

Range

Domain: ____________________________________
Range: _____________________________________

2.

Identify the independent and dependent variables for each relation.
a.

Increasing the temperature of a compound inside a sealed container increases
the pressure inside a sealed container.

b.

Mike’s cell phone is part of a family plan. If he uses more minutes than his share, then
there are fewer minutes available for the rest of the family.
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3.

ICE SCULPTING: At an ice sculpting competition, each sculpture’s height was measured to make sure that it
was within the regulated height range of 0 to 6 feet. The measurements were as follows: Team 1 , 4 feet;
Team 2, 4.5 feet; Team 3, 3.2 feet; Team 4, 5.1 feet; Team 5, 4.8 feet.

a. Make a table of values showing the relation between the ice sculpting team and the height of their
sculpture.

b. Determine the domain and range of the function.
Domain: ________________________

Range: ___________________________

c. Write the data as a set of ordered pairs and then graph the data.

d. State whether the function is discrete or continuous. Explain your reasoning.
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4.

Determine whether each relation is a function. Explain why or why not.
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GRAPH

TABLE

EQUATION
2
y 6 x 5
3

Domain:

Domain:

Domain:

Range:

Range:

Range:
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GRAPHS OF LINEAR EQUATIONS WITH RESTRICTED DOMAINS
1.

2.

Domain:

Domain:

Range:

Range:

3.

Domain:
Range:
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GRAPHS OF LINEAR EQUATIONS WITH RESTRICTED DOMAINS
4. y   x  1,  3  x  4

Domain:
Range:

1
5. y   x  2, (6, 4]
2

Domain:
Range:

230

Module 3 – Topic B – Linear Functions with Restricted Domains
For each graph below state the domain and range.
1.
Domain: ________________________
Range: _________________________
Equation of the Linear Function
_______________________________
m = _________
b = __________

2.
Domain: ______________________
Range: ________________________
Equation of the Linear Function
______________________________
m = _________
b = __________
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For Questions #3-4, write the Domain and Range using Interval Notation.
3.
Domain: _____________________
Range: ______________________
Equation of the Linear Function
____________________________
m = _________
b = __________

4.
Domain: _____________________
Range: ______________________
Equation of the Linear Function
____________________________
m = _________
b = __________
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5.
Domain: ______________________
Range: _______________________
Equation of the Linear Function
_____________________________
m = _________
b = __________

6.
Domain: ______________________
Range: _______________________
Equation of the Linear Function
_____________________________
m = _________
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g(x) = 2x +1, x > 0
A PIECEWISE FUNCTION is a function defined by two
or more equations. Each “piece” of the function
applies to a different part of its domain. An example
is shown on the right.

g(x) = x-2, x < 0


The expression x – 2 represents the
value of g when x is less than or equal to 0.



The expression 2x + 1 represents the
value of g when x is greater than 0.

Evaluate:

g(0) =
g(-1) =

g(x) = 2 then x =
g(x) = -4 then x =

Practice:
1.

Write a piecewise function for the graph shown
at the right. Then answer the following questions:

ì __________,
ï
f (x) = í
ï __________,
î

_____
_____

Evaluate:

f (0) =

2.

f (3) =

f(-2), then x =

Complete:

ì __________,
ï
h(x) = í
ï __________,
î

_____

Domain _______________

Range ________________
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1.
Domain:
Range:

________________ ,

________________

________________ ,

________________

________________ ,

________________

________________ ,

________________

f(x) =

2.

Domain:
Range:

f(x) =
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3.

Domain:
Range:

________________ ,

________________

________________ ,

________________

f(x) =

4.

x,

x<0

5.

f(x) =

2x + 4,

x<0

4,

0<x<4

f(x) =
x + 1,

x>0
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1.

________________ ,

________________

________________ ,

________________

________________ ,

________________

________________ ,

________________

f(x) =

2.

f(x) =
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3.

________________ ,

________________

________________ ,

________________

________________ ,

________________

________________ ,

________________

f(x) =

4.

f(x) =
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Fill in the blanks for each.

1.

Domain: __________________

Range: _________________

________________ ,

________________

________________ ,

________________

f(x) =

2.

Domain: __________________

Range: _________________

________________ ,

________________

________________ ,

________________

f(x) =
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3.

Domain: __________________

Range: _________________

________________ ,

________________

________________ ,

________________

f(x) =

4.

Domain: __________________

Range: _________________

________________ ,

________________

________________ ,

________________

f(x) =
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Graph each function and state the domain and range of the entire function for each.
5.

Domain: __________________

Range: _________________

6.
Domain: _________________
Range: __________________

7.

8.

Domain: __________________

Domain: __________________

Range: _________________

Range: _________________
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Carefully graph each of the following. Identify whether or not the graph is a function. Then,
evaluate the graph at the specified domain value. You may use your calculators to help you graph,
but you must sketch it carefully on the grid!

1.

2 x  1
f ( x)  
x  3

x 1
x 1

Function? Yes or No

f  2  
f  6 
f 1  

2.

2x  1
f x   
5x  4

x 2
x 2

Function? Yes or No

f  4  
f 8 
f 2  
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3.

5
f x   
2x  3

x  3
x  3

Function? Yes or No

f  4  
f 0 
f 3 
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Evaluate the function for the given value of x.

.

1.

f(2)

2.

f(-4)

3.

f(0)

4.

f(1/2)

5.

g(7)

6.

g(0)

7.

g(-1)

8.

g(3)

9.

h(-4)

10.

h(-2)

11.

h(-1)

12.

h(6)

Match the piecewise function with its graph.
13.

14.

15.

16.

17.

18.
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THE ABSOLUTE VALUE FUNCTION
f (x) = x

________________ , ________________

x

f(x) =

f (x)

-2
-1
0
1
2

________________ , ________________

f(x)=|x| + 1

f(x)= |x| - 4

f(x)= |x| + 3

x

x

x

-2
-1
0
1
2

-2
-1
0
1
2

-2
-1
0
1
2

f(x)=|x – 1|
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f(x)= |x + 1|

f(x)= |x – 2|

x

x

x

-2
-1
0
1
2

-2
-1
0
1
2

-2
-1
0
1
2
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f(x)= 2|x|

f(x)= -1|x|

f(x)= ½ |x|

x

x

x

-2
-1
0
1
2

-2
-1
0
1
2

-2
-1
0
1
2

Mixture of Problems
f(x)=|x – 2|+1
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f(x)=|x + 3| - 2

f(x)=|x – 4| + 5

x

x

x

-2
-1
0
1
2

-2
-1
0
1
2

-2
-1
0
1
2

Module 3 – Topic C – Characteristics of Absolute Functions
Connecting f(x) = |x| to g(x) = a|x – h| + k
Transforming the Absolute Value Function:
Investigating the effect of the parameters a, h, and k.
Investigating “a”
Explain what happens to your graph when your “a” value is:
a>0

0<a<1

a<0

a=0

Investigating “h”
Explain what is happening when you change the value of “h” to positive values.

What so you think will happen if h = -1, h = -2, h = -3?

Investigating “k”
If “h” = 0, explain what is happening when “k” is positive values.

What do you think will happen if k = -1, k= -2, k = -3?
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Connecting f(x) = |x| to g(x) = a|x – h| + k
What does (h, k) represent?

What is the vertex of the function f(x) = |x -3| + 1?

Which of the following functions has a vertex at (-2, 1)?
A(x) = 2|x -2| + 1
B(x) = -1|x + 2| – 1
C(x) = -3|x + 2| + 1

Summary:

Explain the effect of each parameter on the
Absolute Value Function.

Vertex form of
an Absolute Value Function
y = a|x – h| + k

a ___________________________________
h ___________________________________
k ___________________________________
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Graph each equation.
1.

y = |x - 4| - 2

2.

y = |x + 1|

3.

y = |x| + 1

4.

y = |x| + 2

5.

y = |x + 2|

6.

y = |x + 1| + 3
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Graph each equation.
7.

y = -|x – 2 | - 2

8.

y = -| x + 1| + 4

9.

y = -|x + 4| + 2

10.

y = -|x – 1| + 1

11.

y = -|x – 2| + 4

12.

y = -|x – 1| - 1
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Transformations of ABSOLUTE VALUE Functions
Problem Set
Let f(x) = |x| for every real number x. The graph of y = f(x) is shown below. Describe how the graph for
each function below is a transformation of the graph of y = f(x). Then use this same set of axes to graph
each function for problems 1–5. Be sure to label each function on your graph (by y = a(x), y = b(x), etc.).
1. a(x) = |x| + 3/2
b(x) = -|x|
c(x) = 2|x|
d(x) = 1/3 |x|
e(x) = |x| - 3
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Let r(x) = |x| and t(x) = -2|x| + 1 for every real number x. The graph of y = r(x) is shown below.
Complete the table below to generate output values for the function t; then graph the equation y = t(x)
on the same set of axes as the graph of y = r(x).
x

r(x) = |x|

t(x) = -2|x| + 1

r(x) = |x|
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Let f(x) = |x| for every real number x. Let m and n be functions found by transforming the graph of
y = f(x). Use the graphs of y = f(x), y = m(x) and y = n(x) below to write the functions m and n in terms of
the function f. (Hint: What is the k?)

y = n(x)

y = m(x)
y = f(x)
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Four Interesting Transformations of Functions
Example 1
Let f(x) = |x|, g(x) = f(x – 3), h(x) = f(x + 2) where x can be a real number.
a.

Write the formula for g(x) in terms of |x| (i.e., without using f(x) notation):

b.

Write the formula for h(x) in terms of |x| (i.e., without using f(x) notation):

c.

Complete the table of values for these functions.
x

f(x) = |x|

g(x) =
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h(x) =
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d. Graph all three equations: y = f(x), y = f(x – 3), and y = f(x + 2).

e. How does the graph of y = f(x) relate to the graph of y = f(x – 3)?

f. How does the graph of y = f(x) relate to the graph of y = f(x + 2)?

g. How does the graph of y = |x| - 3 and the graph of y = |x – 3| relate differently to the graph of y = |x|y = |x|?

h. How do the values of g and h relate to the values of f?
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Exercises

2. Karla and Isamar are disagreeing over which way the graph of the function g(x) = |x + 3| is translated
relative to the graph of f(x) = |x|. Karla believes the graph of g is “to the right “of the graph of f,
Isamar believes the graph is “to the left.” Who is correct? Use the coordinates of the vertex of f and
g to support your explanation.

Let f(x) = |x| where x can be any real number. Write a formula for the function whose graph is the
transformation of the graph of f given by the instructions below.
a.

b.

A translation right 5 units.

A translation down 3 units.

c.

A vertical scaling (a vertical stretch) with scale factor of .

d.

A translation left 4 units.

e.

A vertical scaling (a vertical shrink) with scale factor of 1/3.
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Write the formula for the function depicted by the graph.
a

b.

c.
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d.

e.

Let f(x) = |x| where can be any real number. Write a formula for the function whose graph is the
described transformation of the graph of f.
a. A translation 2 units left and units down.

b. A translation 2.5 units right and 1 unit up.

c. A vertical scaling with scale factor ½ and then a translation 3 units right.

d. A translation 5 units right and a vertical scaling by reflected across the -axis with vertical scale
factor -2.
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Write the formula for the function depicted by the graph.
a.

b.
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c.

d.
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THE ABSOLUTE VALUE FUNCTION
G(x) = a |x – h| + k
1. Write the equation of each absolute value function whose graph is shown below

a = _______

a = _______

a = _______

a = _______

h = _______

h = _______

h = _______

h = _______

k = _______

k = _______

k = _______

k = _______

Equation:

Equation:

Equation:

Equation:

________________

________________

________________

________________

2. Graph each absolute value function.

g(x) = |x| + 5

g(x) = |x + 1| - 2
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g(x) = -2|x – 3| + 5

Module 3 – Topic C – Algebraic Solution of an Absolute Value Equation

Evaluate each expression if f = 3, g = -4, and h = 5.
1.

|3 – h| + 13

3.

|f + g| - h

2.

16 - |g + 9|

Solve each equation and then graph the solution set.
4.

|n + 7| = 5

5.

|3z – 3| = 9

6.

|4n – 1| = -6

7.

|b + 4| = 2

8.

|2t – 4| = 8

9.

|5h + 2| = -8

Write an equation involving absolute value for each graph.
10.

11.
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Explain in words what happens to the parent function f(x) = |x| in the problems given below.
1.

f(x) = |x – 3|

2.

f(x) = 1/3 |x|

3.

f(x) = |x| + 5

4.

f(x) = |x + 2| - 3

Solve the following equations algebraically and then graph the solutions.
5.

|2b – 6| = 2

6.

|4t – 4| = 8

7.

|5h + 7| = -8
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8.

|4t – 8| = 20

Evaluate each expression if a = -2, b = -3, c = 2, x = 2.1, y = 3, and z = -4.2.
9.

|2x + z| + 2y

10.

4a - |3b + 2c|

12.

-3|z| + 2(a + y)

13.

-4|c – 3| + 2|z – a|

Write an equation involving absolute value for each graph.
14.

15.

16.

17.
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11.

- |5a + c| + |3y + 2z|

Module 3 – Topic C – Step Functions

The graph of a Step Functions is a series of line segments. Because a step function is linear, this type of
function is called a piecewise-linear function.
Step functions can be used to represent many real world situations involving money.
CELL PHONE PLANS Cell phone companies charge by the minute, not by the second. A cell phone company
charges $0.45 per minute or any fraction thereof for exceeding the number of minutes allotted on each plan.
Draw a graph that represents this situation.
The total cost for the extra minutes will be a multiple of $0.45, and the graph will be a step function. If the time
Is greater than 0 but less than or equal to 1 minute, the charges will be $0.45. If the time is greater than 2 but
is less than or equal to 3 minutes, you will be charges for 3 minutes or $1.35.
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Ex: A parking garage charges $4 for the first hour and $1 for each additional hour. Draw a graph that
represents this situation.

Practice
1.
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2.

3.

4.

Domain : _________________

Domain: ____________________

Range: __________________

Range: ______________________
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Greatest Integer Function
An example of a step function is the greatest integer function. The greatest integer function is written
as f(x) = [[ x ]], where f(x) is the greatest integer not greater than x. For example, [[6.8]] = 6, because 6 is
the greatest integer not greater than 6.8.
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1.

Graph g(x) = 2[[x]]. State the domain and range.

2.

Graph g(x) = [[x]] + 3. State the domain and range.

3.

Graph h(x) = [[x]] – 1. State the domain and range.
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Section I: Write each expression in factored form. (GREATEST COMMON FACTOR - GCF)
1.
4.
7.
10.
13.
16.
19.
22.
25.
28.
31.
34.
37.
40.
43.
46.
49.
52.

2a + 2b
3x – 3y
bx + by
4x + 8y
15c – 10d
8x + 16
7y – 7
y2 – 3y
32x + x2
3y4 + 3y2
p + prt
πr2 + 2πrh
4x2 + 4y2
12y2 – 4y
21r3s2 – 14r2s
ay – 4aw – 12a
9ab2 – 6ab – 3a
28m4n3 – 70m2n4

2.
5.
8.
11.
14.
17.
20.
23.
26.
29.
32.
35.
38.
41.
44.
47.
50.
53.

5c + 5d
7l – 7n
sr – st
3m – 6n
12x – 18y
6x – 18
8 – 4y
2x2 + 5x
rs2 – 2r
10x – 15x3
s – sr
πr2 + πR2
3a2 – 9
3ab2 – 6a2b
2x2 + 8x + 4
c3 – c2 + 2c
15x3y3z3 – 5xyz
36x6y5 – 9x3y2

3.
6.
9.
12.
15.
18.
21.
24.
27.
30.
33.
36.
39.
42.
45.
48.
51.
54.

8m + 8n
6R + 6r
xc – xd
12t – 6r
18c – 27d
8x – 12
6 – 18c
3x2 – 6x
ax – 5ab
2x – 4x3
hb + hc
πr2 + πrl
5x2 + 5
10xy – 15x2y2
3x2 – 6x – 30
2ma + 4mb + 2mc
8a4b2c3 + 12a2b2c2
5a4b7 – 25a2b4

3.
6.
9.
12.
15.
18.
21.

c2 – 100
r2 – 16
121 – m2
d2 – 4c2
100x2 – 81y2
4x6 – 121y4
1 – t2
81
1r2 – 64s2
9
121
0.04 – 49r2
0.81x2 – y2
81m2n2 – 49x2y2
X4y8 – 144a6b10

Section II: Factor each binomial. (DIFFERENCE OF TWO SQUARES – DOTS)
1.
4.
7.
10.
13.
16.
19.
22.
25.
28.
31.
34.

a2 – 4
s2 – 49
9 – x2
16a2 – b2
r4 – 9
64e2 – 9f2
w2 – 1
64
49x2 – 1
9
2
x – 0.64
0.16m2 – 9
64a2b2 – c2d2
49m4 – 64n4

2.
5.
8.
11.
14.
17.
20.
23.
26.
29.
32.
35.

b2 – 25
t2 – 81
144 – c2
25m2 – n2
x4 – 64
r2s2 – 144
s2 – 1
100
4 – 49d2
25 81
y2 – 1.44
81n2 – 0.01
25r2s2 – 9t2u2
25x6 – 121y10
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24.
27.
30.
33.
36.
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Section III: Factor each trinomial. (TRINOMIALS)
1.
4.
7.
10.
13.
16.
19.
22.
25.
28.
31.
34.
37.
40.
43.

a2 + 3a + 2
r2 + 12r + 11
x2 + 11x + 24
x2 + 2x + 1
a2 – 6a + 5
y2 – 6y + 8
c2 – 14c + 40
x2 – x – 2
z2 – 12z – 13
x2 – 7x – 18
x2 – 16x + 64
3x2 + 10x + 8
3x2 + 2x – 5
10a2 – 9a + 2
r2 – 3rs – 10s2

2.
5.
8.
11.
14.
17.
20.
23.
26.
29.
32.
35.
38.
41.
44.

c2 + 6c + 5
m2 + 5m + 4
a2 + 11a + 18
z2 + 10z + 25
x2 – 5x + 6
15 – 8y + y2
x2 – 16x + 48
x2 – 6x – 7
c2 – 2c – 15
z2 + 9z – 36
2x2 + 5x + 2
16x2 + 8x + 1
2x2 + x – 6
18y2 – 23y – 6
3a2 – 7ab + 2b2

3.
6.
9.
12.
15.
18.
21.
24.
27.
30.
33.
36.
39.
42.
45.

x2 + 8x + 7
y2 + 12y + 35
16 + 17c + c2
a2 – 8a + 7
x2 – 11x + 10
x2 – 10x + 24
x2 – 14x + 49
y2 + 4y – 5
c2 + 2c – 35
x2 – 13x – 48
2x2 + 7x + 6
2x2 + x – 3
4x2 – 12x + 5
x2 + 3xy + 2y2
4x2 – 5xy – 6y2

Section IV: Factor each polynomial Completely. (USE GCF – DOTS – TRINOMIAL)
1.
5.
9.
13.
17.
21.
25.
29.
32.
35.
38.
41.
44.

2a2 – 2b2
cm2 – cn2
3x2 – 27y2
x3 – 4x
4c3 – 49c
y4 – 81
ax2 + 3ax + 2a
4x2 – 6x – 4
2ax2 – 2ax – 12a
16x2 – x2y4
y4 – 13y2 + 36
2a2b + 7ab + 3b
18m2 + 24m + 8

2.
6.
10.
14.
18.
22.
26.

6x2 – 6y2
3.
st2 – s
7.
2
18m – 8
11.
y3 – 25y
15.
9db2 – d
19.
2
2
πR - πr
23.
3x2 + 6x + 3
27.
30.
a2y + 10ay + 25y
33.
abx2 – ab
36.
x4 + x2 – 2
39.
2x2 + 12x + 8
42.
16x2 – 16x + 4
45.
12a2 – 5ab – 2b2
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4x2 – 4
2x2 – 18
12a2 – 27b2
z3 – z
4a2 – 36
πc2 - πd2
4r2 – 4r – 48
31.
34.
37.
40.
43.
46.

4.
ax2 – ay2
8.
2x2 – 32
12.
63c2 – 7
16.
4a3 – ab2
20.
x4 – 1
24.
100x2 – 36y2
28.
x3 + 7x2 + 10x
3
2
d – 8d + 16d
z6 – z2
a4 – 10a2 + 9
5x4 + 10x2 + 5
25x2 + 100xy + 100y2
10a3 + 20a2 + 10a

Module 4 – Topic A – Factoring by Grouping
Factor by grouping.
1.

x2 + 3x + x + 3

2.

b2 – 2b + 3b – 6

3.

2j2 + 2j + 3j + 3

4.

9x2 – 3xy + 6x – 2y

5.

8r3 − 64r2 + r − 8

6.

12p3 − 21p2 + 28p − 49

7.

12x3 + 2x2 − 30x − 5

8.

6v3 − 16v2 + 21v − 56

9.

63n3 + 54n2 − 105n − 90

10.

21k3 − 84k2 + 15k − 60

11.

25v3 + 5v2 + 30v + 6

12.

4v3 − 12v2 − 5v + 15

13.

96n3 − 84n2 + 112n − 98

14.

28v3 + 16v2 − 21v − 12
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Find the solution set for each equation:
1.

(x + 1)(x + 2) = 0

2.

(3x -2)(x + 12) = 0

3.

(x – 3)(x – 3) = 0

4.

(x + 4)(x – 6)(x – 10) = 0

5.

x2 – 6x = 0

6.

x(x – 5) + 4(x – 5) = 0
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Solve each equation by completing the square.
1.

a2 + 2a – 3 = 0

2.

a2 – 2a – 8 = 0

3.

k2 + 8k + 12 = 0

4.

a2 – 2a – 48 = 0

5.

x2 + 12x + 20 = 0

6.

p2 + 29p – 63 = 0
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Solve each equation by completing the square.
7.

k2 – 8k – 48 = 0

8.

p2 – 8p + 21 = 6

9.

m2 + 10m + 14 = -7

10.

v2 – 2v + 1 = 3

11.

n2 + 19n + 66 = 6

12.

2n2 + 12n + 10 = 0
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Use the Quadratic Formula to solve the following problems.

1.

10x2 – 5x = 25

2.

x2 – 4x – 12 = 0

3.

4x2 + 5x – 6 = 0

4.

6x2 – 12x + 1 = 0
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x=

-b ± b 2 - 4ac
2a

Module 4 – Topic A – Quadratic Formula

Use the Quadratic Formula to solve the following problems.

5.

x2 – 3x = 10

6.

2x2 = 12x – 18
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-b ± b 2 - 4ac
2a

Module 4 – Topic A – More Practice with the Quadratic Formula

-b ± b 2 - 4ac
2a

Solve equation using the quadratic formula.

x=

1) m2 − 5m − 14 = 0
3) 2m2 + 2m − 12 = 0
5) x2 + 4x + 3 = 0
7) 4b2 + 8b + 7 = 4
9) 2x2 − 3x − 15 = 5
11) 2k2 + 9k = −7
13) 2x2 − 36 = x
15) k2 − 31 − 2k = −6 − 3k2 − 2k
17) 8n2 + 4n − 16 = −n2

2) b2 − 4b + 4 = 0
4) 2x2 − 3x − 5 = 0
6) 2x2 + 3x − 20 = 0
8) 2m2 − 7m − 13 = −10
10) x2 + 2x − 1 = 2
12) 5r2 = 80
14) 5x2 + 9x = −4
16) 9n2 = 4 + 7n
18) 8n2 + 7n − 15 = −7

Show work in the space provided below.
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Solve the following equation by factoring. (Find the zeroes of the functions)
1.

x2 – x – 72 = 0

2.

x2 – 49 = 0

3.

d2 – 2d = 0

4.

c2 – 8c = -15

5.

r2 = 4

6.

7r2 – 14r = -7
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7.

2d2 + 5d – 12 = 0

8.

7x2 + 2x = 0

9.

b2 + 5b – 35 = 3b

10.

6r2 – 12r = -6
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Connecting f(x) = x2 to g(x) = a(x – h)2 + k

f(x) = x2

Complete the table and graph for the parent function f(x) = x2 then use that information to
answer the following questions.



What are the coordinates of the vertex?



What is the equation of the axis of symmetry?



What is the minimum value of f(x)?



What is the maximum value of f(x)?



What is the domain?



What is the range?



On what intervals is f(x) increasing?



On what intervals is f(x) decreasing?
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Connecting f(x) = x2 to g(x) = a(x – h)2 + k
Transforming the Quads: Investigating the effect of the parameters a, h, and k.
Investigating “a”
Explain what happens to your graph when your “a” value is:
a>0

0<a<1

a<0

a=0

Investigating “h”
Explain what is happening when you change the value of “h” to positive values.

What so you think will happen if h = -1, h = -2, h = -3?

Investigating “k”
If “h” = 0, explain what is happening when “k” is positive values.

What do you think will happen if k = -1, k= -2, k = -3?
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Connecting f(x) = x2 to g(x) = a(x – h)2 + k
What does (h, k) represent?

What is the vertex of the function f(x) = (x -3)2 + 1?

Which of the following functions has a vertex at (-1, 1)?
A(x) = 2(x -1)2 + 1
B(x) = -1(x + 1)2 – 1
C(x) = -3(x + 1)2 + 1

Summary:
Vertex form of
a Quadratic Function
y = a(x – h)2 + k
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1.

Graph: y = (x – 2)2 + 2

Answer the following questions:
a)

Name the vertex.

b)

What is the equation of the axis of symmetry?

c)

Is the vertex a maximum or a minimum point? Name the maximum or minimum point.

d)

What is the domain?

e)

What is the range?

f)

On what interval is f(x) increasing?

g)

On what interval is f(x) decreasing?
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2.

Graph: y = (x – 3)2 – 2

Answer the following questions:
a)

Name the vertex.

b)

What is the equation of the axis of symmetry?

c)

Is the vertex a maximum or a minimum point? Name the maximum or minimum point.

d)

What is the domain?

e)

What is the range?

f)

On what interval is f(x) increasing?

g)

On what interval is f(x) decreasing?
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y  a x  h   k
2

is the vertex form of a quadratic equation,
where h, k  are the coordinates of the vertex, and a is the “stretch factor.”

1. Graph each of the following quadratic functions.
(a)

y = (x – 5)2 - 2

(b)

y = - (x + 3)2 + 5

2. For each quadratic function, find the domain, range, vertex, maximum or minimum point and axis
of symmetry.
(a)

y = (x – 2)2 - 5

(b)

y = (x -3)2
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(c)

y = - x2 – 4

Module 4 – Topic B – More Practice with Quadratic Functions – Vertex Form

3. Write the equation of the function described by each of the following transformations
of the graph of y = x 2.

(a)

Translated down 5 units and right 4 units.

(b)

Reflected over the x-axis, and translated down 2 units.

(c)

Stretched vertically by a factor of ½ and translated up 7 units.

(d)

Stretched vertically by a factor of 5 and translated right 4 units and down 3 units.
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Identify the vertex and axis of symmetry for each equation and then sketch the graph.
1.

f(x) = -3(x-2)2 – 4

2.

f(x) = -¼ (x – 1)2 + 4

3.

f(x) = ¼ (x + 4)2 + 3

4.

f(x) = ¼ (x + 5)2 + 2

5.

f(x) = -2(x + 5)2 – 3

6.

f(x) = (x + 2)2 – 1
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f(x) = a(x –m)(x – n)

1. Solve the following equations:
a.

x2 + 6x – 40 = 0

b.

2x2 + 11x = x2 – x – 32

2. Consider the equation y = x2 + 6x – 40
a. Given this quadratic equation, can you find the point(s) where the graph crosses the -axis?

b. How can we write a corresponding quadratic equation if we are given a pair of roots?

c. In the last lesson, we learned about the symmetrical nature of the graph of a quadratic function. How
can we use that information to find the vertex for the graph?
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f(x) = a(x –m)(x – n)
d. How could we find the -intercept (where the graph crosses the -axis and where

)?

e. What else can we say about the graph based on our knowledge of the symmetrical nature of the
graph of a quadratic function? Can we determine the coordinates of any other points?

f. Plot the points you know for this equation on graph paper and connect them to show the graph of the
equation.
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Use the equation f(x) = (x – 2)2 – 4 to answer the following:
Sketch and label the graph of on the grid.
(a) What are the coordinates of the vertex of f(x)?

(b) What are the x-intercepts of the graph?

(c) Write an equation for f(x) in factored form.

(d) The graph on the right of g(x) has the same vertex as f(x).
What is are the differences between the two graphs ?

(e) Write an equation in vertex form for g(x) .

(f) Use your calculator to find the x-intercepts of g(x).
Round to the nearest tenth.

(g) Can we write an equation in factored form for g(x) in which the zeros are integers?

(h) Solve the equation: 0 = 2(x – 2)2 – 4
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Solve the Quadratic-Linear System graphically.
1.

2.

y x2
y  x2  4x  2

y  2x  6
y  x2  4x  3
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3.

4.

2 y  2 x 10
y  x2  2x  3

y  x 1
y  x2  4x  5

294

Module 4 – Topic B – Quadratic Functions – Putting it all Together
1.

The graph of the function y = x2 – 6x + 5 is graphed on the right.
(a) What are the x-intercepts of the graph?

(b) What is the x coordinate of the vertex?

(c) What is the equation of the axis of symmetry?

(d) Describe the location of the x coordinate of the vertex with respect to the x-intercepts.

0 = x2 – 6x + 5

(e) Solve the related quadratic
equation by factoring. Show
all work!

(f) Find the coordinates of the vertex.

(g) Write the equation in vertex form.

(h) Write the equation of the function above in factored form.

(i) Verify algebraically that all forms of the function are equivalent. Show all work neatly.
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2.

(a) Use the graph to write an equation for the function.
Show your reasoning clearly.

(b) Write the equation in a second form.

(c) John’s equation for the graph is y = x2 + 2x – 8.
Is he correct? Provide both a graphical and algebraic
explanation for your answer.

3.

Find the solution to this quadratic- linear system
of equations graphically. Sketch and label your
solution clearly on the grid provided.
y = (x – 2)2 – 4
y+4=x

EXTRA FOR EXPERTS:

Solve the system of equations (in question 3) algebraically.
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1. Use the graph of the quadratic function shown on
the right to identify the following characteristics
of the function. Use the colored pencils on your
desk to label the graph with these characteristics.
(a)
(b)
(c)
(d)
(e)

vertex
x-intercepts
equation of the axis of symmetry
equation in vertex form
equation in factored form

2. (a) Use your calculator to find the x-intercepts
and vertex of the function. y = -x2 + 2x + 4
Round your answer to the nearest hundredth.

(b) Write the equation of the function in vertex form.

BONUS:

x-intercepts

_______________

vertex

_______________

Equation

________________

Use the quadratic formula (shown below) to find the x-intercepts of. y = -x2 + 2x + 4
Show all work NEATLY!
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1.

Use the graph of the quadratic function
on the right to complete the following:
(a)

Find the coordinates of the vertex.

(b)

Write the quadratic equation in vertex
form, (let a = 1)

(c)

Draw a dotted line that represents the
axis of symmetry on the graph; then
write the equation of the line.

(d)

Find the coordinates of the x-intercepts.

(e)

Write the equation of the quadratic function in factored form.

(f)

Write the equation of the quadratic function in standard form. Show your work.

(g)

Verify that all three forms are equivalent algebraically.
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2.

Use the quadratic equation y = (x + 4)(x – 2) to
complete the following:
(a)

What are the coordinates of the
x-intercepts?

Plot the x-intercepts on the grid.

(b)

Draw a dotted line that represents the
axis of symmetry.

What is the equation of this line?

(c)

Use the information from part (b) to find
the coordinates of the axis of symmetry.
Show your work. Plot this point on the
graph, then complete the table and draw
the function.

(d)

Write the equation of this quadratic function in vertex form.

(e)

Write the equation in standard form. Show your work.

(f)

Verify that all forms are equivalent algebraically.
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x
-5
-4
-3
-2
-1
0
1
2
3

y

Module 4 – Topic B – Quadratic Equations – Check Up

1.

Use the graph of the quadratic function
on the right to complete the following:
(a)

Find the coordinates of the vertex.

(b)

Write the quadratic equation in vertex
form, (let a = 1)

(c)

Draw a dotted line that represents the
axis of symmetry on the graph; then
write the equation of the line.

(d)

Find the coordinates of the x-intercepts.

(e)

Write the equation of the quadratic function in factored form.

(f)

Write the equation of the quadratic function in standard form. Show your work.

(g)

Verify that all three forms are equivalent algebraically.
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2.

Use the quadratic equation y = (x - 1)(x + 4) to complete the following:

(a)

What are the coordinates of the
x-intercepts?

x

Plot the x-intercepts on the grid.

(b)

Draw a dotted line that represents the
axis of symmetry.

What is the equation of this line?

(c)

Use the information from part (b) to find
the coordinates of the vertex.
Show your work. Plot this point on the
graph, then complete the table and draw
the function.

(d)

Write the equation of this quadratic function in vertex form.

(e)

Write the equation in standard form. Show your work.

(f)

Verify that all forms are equivalent algebraically.
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Module 4 – Topic B – Quadratic Word Problems
Review of Consecutive Integers “Let Statements”
Consecutive Integers

Consecutive Even Integers

Consecutive Odd Integers

1.

When the square of a certain number is diminished by 9 times the number the result is 36.
Find the number.

2.

A certain number added to its square is 30. Find the number.

3.

The square of a number exceeds the number by 72. Find the number.

302

Module 4 – Topic B – Quadratic Word Problems

4.

Find two positive numbers whose ratio is 2:3 and whose product is 600.

5.

The product of two consecutive odd integers is 99. Find the integers.

6.

Find two consecutive positive integers such that the square of the first is decreased by 17
equals 4 times the second.
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7.

The ages of three family children can be expressed as consecutive integers. The square of
the age of the youngest child is 4 more than eight times the age of the oldest child. Find
the ages of the three children.

8.

Find three consecutive odd integers such that the square of the first increased by the product
of the other two is 224.
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GEOMETRIC WORD PROBLEMS
Remember:
 Draw a picture and Write a “Let” statement


Write an equation



Solve the equation ( REMEMBER: YOU CAN’T HAVE A NEGATIVE LENGTH)



Check to see if your solution makes sense



Re-Read the problem to make sure you answered the question

Formulas:
 Parallelogram: bh
 Triangle: ½ bh
 Rectangle: lw
 Square: s2

1. The ratio of the measures of the base and the altitude of a parallelogram is 3:4. The area of the
parallelogram is 1,200 square centimeters. Find the measure of the base and altitude of the
parallelogram.
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2. The altitude of a triangle is 5 less than its base. The area of the triangle is 42 square inches.
Find its base and altitude.

3. The length of a rectangle exceeds its width by 4 inches. Find the dimensions of the rectangle it
its area is 96 square inches.

4. If the measure of one side of a square is increased by 2 centimeters and the measure of the
adjacent side is decreased by 2 centimeters, the area of the resulting rectangle is 32 square
centimeters. Find the measure of one side of the square.
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1.

A rectangular garden measuring 12 meters by 16 meters is to have a walkway installed around
it with a width of x meters, as shown in the diagram. Together, the walkway and the garden
have an area of 396 meters.

Write an equation that can be used to find x, the width of the walkway.

Describe how your equation models the situation.

Determine and state the width of the walkway, in meters.
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2.

A rectangular picture measures 6 inches by 8 inches. Simon wants to build a wooden frame for
the picture so that the framed picture takes a maximum area of 100 square inches on his wall.
The pieces of wood he uses to build the frame all have the same width.

Write an equation or inequality that could be used to determine the maximum width of the
pieces of wood for the frame Simon could create.

Explain how your equation or inequality models the situation.

Solve the equation or inequality to determine the maximum width of the pieces of wood used
for the frame to the nearest tenth of an inch.
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Module 4 – Topic B – Quadratic Word Problems

Use a quadratic equation to solve each problem. Do the work in your notebook.
1.

The square of a number added to 3 times the number is 28. Find the number.

2.

The square of a certain number minus 9 times the number is 36. Find the number.

3.

The length of a rectangular garden is 4 meters more than the width. The area of the garden
Is 60 square meters. Find the dimensions of the garden.

4.

The altitude of a parallelogram measures 11 centimeters less than its base. The area of the
parallelogram is 80 centimeters. Find the measure of its base and its altitude.

5.

Find two positive numbers in the ratio 2:3 whose product is 2400.

6.

The ratio of the measures of the length and width of a rectangle is 5:7. The area of the
rectangle is 1,715 square feet. Find the dimensions of the rectangle.

7.

The larger of two numbers is 5 more than the smaller. The product of the numbers is 204.
Find the numbers.

8.

The product of two consecutive integers is 56. Find the integers.

9.

The product of two consecutive odd integers is 143. Find the integers.

10.

Find two consecutive positive integers such that the square of the smaller increased by
4 times the larger is 64.

309

Module 4 – Topic B – Quadratic Word Problems

1.

Two pirate ships leave the same port at the same time. The first ship
travels due North at a constant speed while the second ship travels due
east at a constant speed. After one hour, the ships are 25 miles apart.
The ship traveling North travels 5 mph faster than the ship traveling
east. Find the speed of each ship in miles per hour.

2.

A rectangular cartoon photograph is taped to a Wanted Poster. The
length of the photograph is 3 inches more than twice its width. If the
area of the photograph is 27 square inches, what are the dimensions of
the photograph?

3.

A rectangular frame is placed around a water-color painting. The width
of the frame is consistent around the painting. The dimensions of the
painting are 24 inches by 18 inches. What is the width of the frame if
the area of the frame is 400 square inches?
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Module 4 – Topic B – Algebraic Quadratic Problems
Directions: Read each question carefully. Use quadratic equations to solve. ©MathBits.com
1.

Find two consecutive even positive integers whose product is fourteen
more than their sum.

2.

Solve: x + 1 = -7
x
x – 12

4.

The shorter leg of a right triangle is 7 less than the longer leg. If the hypotenuse
Is 1 more than the longer leg, find the length of the hypotenuse.

5.

Solve: 3x2 – 12 = - 16x

3.

6.
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x – 3 = 2x_
x–4
x+2

Solve: 7x – 2 = 1 – 6x2

Module 4 – Topic C – Square Root Function
Identify the domain and range of each and then sketch the graph.
1.
y = -2
2.
y = -2

3.

y=

5.

y=2

-3
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4.

y=

6.

y=3

Module 4 – Topic C – Parent Functions

THE PARENT FUNCTIONS
LINEAR

ABSOLUTE VALUE
x

y

x

-2

-2

-1
0

-1
0

1

1

2

2

y=x

y = |x|

EXPONENTIAL

CUBE ROOT
x

y

x

-2

-2

-1
0

-1
0

1

1

2

2

y =2X, b > 0

y 3 x

QUADRATIC

SQUARE ROOT
x

y

x

-2

-2

-1
0

-1
0

1

1

2

2

y = x2

y=
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Module 5 – Axis of Symmetry
Symmetry and Vertices Parabolas have a geometric property called symmetry. That is, if the figure is folded in half,
each half will match the other half exactly. The vertical line containing the fold line is called the axis of symmetry. The
axis of symmetry contains the minimum or maximum point of the parabola, the vertex.
Axis of
Symmetry

For the parabola y = a

Example: The axis of symmetry of
y=
+ 2x + 5 is the line x = –1.

+ bx + c, where a ≠ 0, the line x = –

is the axis of symmetry.

Example : Consider the graph of y = 2

+ 4x + 1.

a. Write the equation of the axis of symmetry.

b. Find the coordinates of the vertex.

In y = 2 + 4x + 1, a = 2 and b = 4.
Substitute these values into the equation of the
axis of symmetry.

Since the equation of the axis of symmetry is x = –1
and the vertex lies on the axis, the x–coordinate of
the vertex is –1.

x=–

y=2

x=–

y=2

= –1

y = 2(1) – 4 + 1

Simplify.

The axis of symmetry is x = –1.

y = –1

The vertex is at (–1, –1).

+ 4x + 1

Original equation

+ 4(–1) + 1

Substitute.

c. Identify the vertex as a maximum or a minimum.
d. Graph the function.
Since the coefficient of the -term is positive, the
parabola opens upward, and the vertex is a minimum point.

Exercises
Consider each equation. Determine whether the function has maximum or minimum value. State the
maximum or minimum value and the domain and range of the function. Find the equation of the axis of
symmetry. Graph the function.
1. y =

+3

2. y = –

– 4x – 4
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3. y =

+ 2x + 3

Module 5 – Modeling Functions
1.

2.

A juggler is tossing a ball into the air. The height of the ball in feet can be modeled by the
equation y = -16x2 + 16x + 5, where y represents the height of the ball in feet and x represents time.
a.

Graph the equation.

b.

At what height is the ball thrown?

c.

What is the maximum height of the ball?

Miranda has her boat docked on the west side of Casper Point. She is boating over to
Casper Marins, which is located strictly east of where her boat is docked. The equation
d = -16t2 + 66t models the distance she travels north of her starting point where d is the
number of feet and t is the time traveled in minutes.
a.

What is the maximum number of feet north that she traveled?

b.

How long did it take her to reach Casper Marina?
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3.

4.

The average amateur golfer can hit a ball with an initial upward velocity of 31.3 meters per second.
The height can be modeled by the equation h = -4.9t2 + 31.3t, where h is the height of the ball, in
meters, after t seconds.
a.

What do the portions of the graph where h > 0 represent in the context of the situation?
What does the end behavior of the graph represent?

b.

At what height is the ball hit?

c.

What is the maximum height of the ball?

d.

How long did it take for the ball to hit the ground?

The marching band is selling poinsettias to buy new uniforms. Last year the band charged
$5.00 each, and they sold 150. They want to increase the price this year, and they expect
to lose 10 sales for each $1 increase. The sales revenue R, in dollars, generated by selling
the poinsettias is predicted by the function R = (5 + p)(150 – 10p), where p is the number
of $1 price increases.
a.

Write the function in standard form.

b.

Find the maximum value of the function.

c.

At what price should the poinsettias be sold to generate the most sales revenue?
Explain your reasoning.
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5.

6.

A football is kicked up from ground level at an initial upward velocity of 90 feet per second.
The equation h = -16t2 + 90t gives the height h of the football after t seconds.
a.

What is the height of the ball after one second?

b.

When is the ball 126 feet height?

c.

When is the height of the ball 0 feet? What do these points represent in the
context of the situation?

The Terror Tower launches riders straight up and returns straight down. The equation
h = -16t2 + 122t models the height h, in feet, of the riders from their starting position
after t seconds. How long is it until the riders return to the bottom?
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7.

The equation h = -16t2 + 47t + 3 models the height h, in feet, of a ball that Sofia hits after t seconds.
How long is the ball in the air?

8.

Stefanie is in a freestyle aerial competition. The equation h = -16t2 + 30t + 10 models Stefanie’s
height h, in feet, t seconds after leaving the ramp and landing on the ground.
a.

How long is Stefanie in the air?

b.

When will Stefanie reach a height of 15 feet?

c.

To earn bonus points in the competition, you must reach a height of 20 feet. Will
Stefanie earn bonus points?
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h (height (feet))

1.

Using the graph at the right, it shows the height h
in feet of a small rocket t seconds after it is launched.
The path of the rocket is given by the equation:
h = -16t2 + 128t.

250

a. How long is the rocket in the air? _________
200

b. What is the greatest height the rocket reaches? ____
c. About how high is the rocket after 1 second? _______ 150
d. After 2 seconds,
1. about how high is the rocket?_________

100

2. is the rocket going up or going down? ________
e. After 6 seconds,
1. about how high is the rocket? _______
2. is the rocket going up or going down? ________

50

1

2

3

4

5

6

time (seconds)

f. Do you think the rocket is traveling faster from 0 to 1 second or from 3 to 4 seconds?
Explain your answer.

g. Using the equation, find the exact value of the height of the rocket at 2 seconds.
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2. A ball is thrown in the air. The path of the ball is represented by the equation
h = -t2 + 8t. Graph the equation over the interval 0  t  8 on the accompanying grid.
height (meters)

1. What is the maximum
height of the ball?_______________
2. How long is the ball above
7 meter? ________________

time (seconds)

3. A rocket carrying fireworks is launched from a hill 80 feet above a lake. The rocket will fall
into lake after exploding at its maximum height. The rocket’s height above the surface of the
lake is given by h = -16t2 + 64t + 80.

a.

What is the height of the rocket after 1.5 second?

b.

What is the maximum height reached by the rocket?

c.

How long will it take for the rocket to hit 128 feet?
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d.

After how many seconds after it is launched will the rocket hit the lake?

4. A rock is thrown from the top of a tall building. The distance, in feet, between the rock
and the ground t seconds after it is thrown is given by d = -16t2 – 4t + 382. How long after
the rock is thrown is it 370 feet from the ground?
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Regents Review – Super Six Worksheets

Super Six - Worksheet #1 (Algebra 1 Level)
Topics: Expressions, Linear Equations, Inequalities
1.

Evaluate 6xy – 3z when x = 3; y = -1; z = -2
z2

2.

Solve for x: 9.32 = 1.2x + 3.74

3.

Solve for x: -24 = -(x – 5) – 3(5 + 2x) – 4(2x – 4)

4.

Evaluate: [5(2-6) + 3(8/4)2]2

5.

Solve for m: -2(m – 14) = 3(m + 6)

6.

Which choice is the solution to the inequality -4x + 2 < -6?
(1) x < -2

(2) x > -2

(3) x < 2

(4) x > 2
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7.

Solve for x : 2x + x = 7
3 2

8.

Solve for a: p + q = 2ab

9.

The sum of three consecutive even integers is -198. Find the largest integer.

10.

What is the solution to the inequality 5(2 + x) + 2 < 4(x – 1) + 5x?
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Super Six - Worksheet #2 (Algebra 1 Level)
Topics: Systems and Functions
1.

What is the x-value in the solution to this system?
3y = 11 + 2x
Y = 9 – 2x

2.

What is the solution to this system of equations?
4y + 5x – 1 = 0
4x + 3y = -1

3.

One large test tube and 2 small test tubes can hold 8 ml of serum. One large test tube
minus 1 small test tube constitutes 2 ml of serum. How many ml of serum can the large
test tube hold?

4.

Relation A = { (4, 2), (6, 8)( 9,8), (x, 5) }. Which choice below shows a value for x which
will ensure that Relation A is a function?
(1)

3

(2)

4

(3)

6

(4)

9

5.

Given: g(x) = x + 1; find g(-1).
x+4

6.

Given: f(x) = 3x2 + 2x + 2. Find f(2a). Simplify the answer.
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7.

The plans for a construction site show the
following lines enclosing an area.
y = 2x + 5
y=x–2
x=2
y=7
Does the location (-5, -6) fall in this
storage area?

8.

A sequence is defined by an = 3n – 2. Find the fifth term in the sequence.

9.

Is the relation shown in the table a function? Explain your answer.
X
Y

10.

3
4

3
3

1
2

1
5

Which graph represents a function?
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Super Six - Worksheet #3 (Algebra 1 Level)
Topics: Exponents and Quadratics
3x2y(5x12y2 – 9x6y0)
(2)
8x14y2 – 6x4
(4)
15x14y3 – 27x8y

1.

Which choice is equivalent to:
(1)
15x24y2 – 27x12y0
(3)
15x14y2 – 27x-4y-1

2.

Write the expression without a denominator:

3.

Which choice is equivalent to:
(1)
x2y3 (2)
xy2
(3)

xy3

(4)

4x2y-3z
2x-2y4z3

x2 + y3

4.

Solve for x:

4x2 – 4x – 48 = 0

5.

Solve for a:

2a2 + 36 = 18a

6.

Find the negative solution for (3x + 2)(x + 1) = 4

7.

Find the side of a square whose area is 256 square feet.
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8.

The product of two consecutive even positive integers is 48. Find the smaller of the two
integers.

9.

Find the positive solution to the equation: 3 + x = 19
x
x

10.

The Wildlife Refuge is enclosing a new area for water foul. Two crews are working on
fencing the area starting from the same point. Crew A is putting up fencing due north
while Crew B is putting up fencing due east. Crew B will put up 1 mile more fence than
Crew A. The distance between crews when they are finished is 2 miles more than the
length of fence put up by Crew A. Determine the amount of fencing needed to enclose
this new area.
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Super Six - Worksheet #4 (Algebra 1 Level)
Topics: Polynomials and Factoring

1.

Subtract (2x2 – 6) from the sum of (-x3 – 6x – 9) and (-3x3 + 4x – 3).

2.

Fill in the boxes:

3.

Simplify:

4.

Factor completely:

5.

Which choice is the factored form of:

(1)

6.

2x2 – 9x – 18
x–6

(x – 1/3)2

6x2 – 30x + 24

(2)

x2 – 2 x + 1
3
9

(x + 1/3)2

What is the product of 2n2 – 5 and 3n?
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(3)

(x + 1/3)(x – 1/3)

(4)

(x – 1/9)2

Regents Review – Super Six Worksheets

7.

If x + 2 is a factor of x2 + bx + 10, what is the value of b?

8.

Factor:

9.

Which of the choices is the completely factored form of:
(1)
(3)

10.

9a2 – 64b2

(x2 – 9y)(x2 + 9y)
(x – 3)(x + y)(x2 + 9y)

(2)
(4)

(x – 3y)(x + 3y)(x2 + 9y)
(x2 – 9y)2

Factor, treating the unknown symbols as variables:
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Super Six - Worksheet #5 (Algebra 1 Level)
Topics: Statistics
1.

Which choice is the range of the data shown in this box and whisker plot?
(1)
(2)
(3)
(4)

2.

40
45
60
100

A scatter plot was constructed and a line
of best fit drawn, as shown. Which choice
is the equation of the line of best fit?
(1)
(2)
(3)
(4)

y=x+5
y = x + 25
y = 5x + 5
y = 5x + 25

3.

This chart shows ocean water
temperatures at varying depths.
Write a linear regression equation
for this data, rounding all values to
the nearest thousandth.

4.

Which value of r represents data with a strong negative linear correlation between two
variables?
(1)

-1.07

(2)

Water Depth (x)
(meters)
50
75
100
150
200

-0.89

(3)
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-0.14

Temperature (y)
(0C)
18
15
12
7
1

(4)

0.92
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5.

On a standardized test, Jason had a score of 74, which was exactly 1 standard deviation below the
mean. If the standard deviation for the test is 6, what is the mean score for the test?

6.

You score 91, 93, and 80 on your past three exams. What score do you need on your next exam to
have an average of 90 on the 4 exams?

7.

This chart shows the results of a survey regarding the number of pets each student in class has. The
average number of pets per student is 2.

Number of Pets
Number of Students

0
4

Which choice is the value of k in this chart?
(1)
9
(2)
2
(3)
8
(4)

1
6

2
10

3
0

4
k

5
2

4

8.

Which scatter plot shows the strongest positive correlation?

9.

This two-way relative frequency table shows the distributions of boys and girls in high
school. What percentage of the students are freshman girls?

Boy
Girl
Total
10.

Freshman
0.15
0.17
0.32

Upperclassman
0.40
0.28
0.68

Total
0.55
0.45
1.00

Which value will NOT be an outlier for the box and whisker shown?
(1)
12
(2)
11
(3)
10
(4)
11.5
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Super Six - Worksheet #6 (Algebra 1 Level)
Topics: Function Graphs
1.

Which equation is represented by this graph?
(1)
y = |x| - 3
(2)
y = (x – 3)2 + 1
(3)
y = |x + 3| - 1
(4)
y = |x – 3| + 1

2.

Which equation is best represented by this graph?
(1)
y = 6x
(2)
y = 6x2
(3)
y = 6x + 1
(4)
y = -x2 + 1

3.

Which type of function could be used to model the
data shown at the right?
(1)
exponential
(2)
quadratic
(3)
linear
(4)
absolute value

4.

Which statement describes the graph of x =4?
(1)
It passes through the point (0, 4).
(2)
It has a slope of 4.
(3)
It is parallel to the y-axis.
(4)
It is parallel to the x-axis.

5.

The graph of the equation y = 2x intersects
(1)
the x-axis, only
(2)
the y-axis, only
(3)
the x-axis and the y-axis
(4)
neither the x-axis nor the y-axis

6.

Which equation is represented by this graph?
(1)
y = 5x
(2)
y = 0.5x
(3)
y = 5x + 1
(4)
y = -5x + 1
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7.

If the domain of f(x) = x2 + 1 is limited to {0, 1, 2, 3}, what is the maximum value of the range?

8.

What is the domain of f(x) = 2x

9.

The minimum point on the graph of the equation y = f(x) is (-1, -3). What is the minimum point
on the graph of the equation y = f(x) + 5?
(1)
(2)
(3)
(4)

10.

(-1, 2)
(-1, -8)
(4, -3)
(-6, -3)

If the graph shown at the right shows the function f(x)
which graph shows the function of f(x + 2)?
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Appendix: Graph Paper – X & Y Axis Numbered 1 to 10
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Appendix: Graph Paper – X & Y Axis Numbered 1 to 10
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Appendix: Graph Paper – X & Y Axis Numbered 1 to 10
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Appendix: Calculator Directions – General Calculator Functions

General Calculator Functions:
To type in a fraction hit the following keys:
1. Hit the ALPHA button the Y= key.
2. Select choice 1: n/d
To change a decimal to a fraction hit the following keys:
1. With the decimal on the screen press the Math button.
2. Hit enter for choice 1: Fraction.
3. Hit enter again and the fraction will appear.
To change a fraction to a decimal hit the following keys:
1. With the fraction on the screen press the Math button.
2. Hit enter for choice 2: Decimal.
3. Hit enter again and the fraction will appear.
To get absolute value hit the following keys:
1. Hit the Math button.
2. Use your right arrow to choose NUM.
3. Select choice 1: abs.
To get exponents hit the following keys:
2
1. Use the x to square a term.
rd
2. Use the Math button and then hit choice 3 to raise a term to the 3 power.
3. Use the ˄ (carrot) key to type in exponents greater than 3.
To get square root, cube root and a higher root hit the following keys:
nd
2
1. To get the square root hit the 2 function key and then the x key.
2. To get the cube root hit the Math key and then hit choice 4.
3. To get a root higher than a cube root, first enter the number that represents the root and then hit the
Math button and then choice 5.
To get the PI (π) symbol to appear hit the following keys:
nd
1. Hit the 2 function key and then the ˄ key.
To graph any kind of function (equation) hit the following keys:
1. Hit the y= key.
2. Enter the function (equation). Use the (x,T,ϴ,n) to have the x appear in your function (equation).
3. Press the Graph key to see the graph displayed.
nd
4. Press the 2 function key and then the Graph key to see the table of values displayed.
To graph an inequality and see the shading hit the following keys:
1. Hit the y= key.
2. Enter the function (equation). Use the (x,T,ϴ,n) to have the x appear in your function (equation).
3. Use your left arrow to move your cursor to the space before the y= on the display.
4. Hit the enter key until the proper triangle appears for your shading.
5. Once everything has been entered hit the Graph key to see the inequality displayed with shading.
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Appendix: Calculator Directions – Measures of Central Tendency, Box and Whisker & Histograms

Calculation of the measures of central tendency.
1.
2.
3.
4.

From the home screen, go to the statistics editor by pressing STAT, ENTER.
Enter the x-values into L1 and the -values into L2.
Press 2nd, QUIT to return to the home screen.
Press STAT, select CALC, select choice 1(1-Var Stat), and press ENTER.

Construction of box & whisker plot:
1.
2.
3.
4.
5.
6.
7.
8.

-1

From the home screen turn Diagnostic On: press 2nd, Catalog. Hit x and scroll down to Diagnostic On and hit
enter twice.
From the home screen press 2nd, STAT PLOT.
Select Plot1 and press ENTER.
Select “On”, under “Type” choose the second (box plot) icon, for Xlist enter L 1, Freq:1.
Press 2nd, QUIT to return to the home screen.
Press Y=.
Go to any unwanted graph equations and press CLEAR. Make sure that only Plot1 is selected (not Plot2 or
Plot3).
Press Zoom, select ZoomStat (option 9), press ENTER.

Construction of histogram:
1.
2.
3.
4.
5.
6.
7.
8.

-1

From the home screen turn Diagnostic On: press 2nd, Catalog. Hit x and scroll down to Diagnostic On and hit
enter twice.
From the home screen press 2nd, STAT PLOT.
Select Plot1 and press ENTER.
Select “On”, under “Type” choose the hisotgram icon, for Xlist enter L 1, Freq:1
Press 2nd, QUIT to return to the home screen.
Press Y=.
Go to any unwanted graph equations and press CLEAR. Make sure that only Plot1 is selected (not Plot2 or
Plot3).
Press Zoom, select ZoomStat (option 9), press ENTER.
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Appendix: Calculator Directions – Line of Best Fit, Scatter Plot, Residual Plot

Calculation of the equation of the least-squares line:
1.
2.
3.
4.
5.
6.

From the home screen, go to the statistics editor by pressing STAT, ENTER.
Enter the x-values into L1 and the -values into L2.
Press 2nd, QUIT to return to the home screen.
Press STAT, select CALC, select LinReg(
), and press ENTER.
Type L1, L2, Y1 so that your entry reads “LinReg(
) L1, L2, Y1”. (“Y1” is accessed by pressing VARS, and
selecting Y-VARS, Function, 1.) Press ENTER.
The -intercept, , and the slope, , of the least-squares line are displayed on the screen. (Also, the calculator
stores in its memory a list called RESID which is used in constructing the residual plot. Furthermore, since “Y 1”
was included in the entry, the equation of the least-squares line is entered as the Y1-equation in the Y= menu.)

Construction of scatter plot:
1.
2.
3.
4.
5.
6.
7.
8.
9.

-1

From the home screen turn Diagnostic On: press 2nd, Catalog. Hit x and scroll down to Diagnostic On and hit
enter twice.
From the home screen press 2nd, STAT PLOT.
Select Plot1 and press ENTER.
Select “On”, under “Type” choose the first (scatter plot) icon, for Xlist enter L1, for Ylist enter L2, and under
“Mark” chose the first (square) symbol.
Press 2nd, QUIT to return to the home screen.
Press Y=.
Go to any unwanted graph equations and press CLEAR. Make sure that only Plot1 is selected (not Plot2 or
Plot3).
Press Zoom, select ZoomStat (option 9), press ENTER.
The scatter plot and the least-squares line are displayed.

Construction of residual plot:
1.
2.
3.

4.
5.
6.
7.
8.

From the home screen, press 2nd, STATPLOT.
Select Plot2 and press ENTER.
Select “On”, under “Type” choose the first (scatter plot) icon, for Xlist enter L 1, for Ylist enter RESID, and under
“Mark” choose the first (square) symbol. (“RESID” is accessed by pressing 2nd, LIST, selecting NAMES, scrolling
down to RESID, and pressing ENTER.)
Press 2nd, QUIT to return to the home screen.
Press Y=.
First, deselect the equation of the least-squares line in Y1 by going to the “=” sign for Y1 and pressing ENTER.
Then deselect Plot1 and make sure that Plot2 is selected.
Press Zoom, select ZoomStat (option 9), press ENTER.
The residual plot is displayed.
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Appendix: Correlation Coefficient Table

The table below shows how you can informally interpret the value of a correlation coefficient.

If the value of the correlation
coefficient is between ….
r = 1.0
0.7 < r < 1.0
0.3 < r < 0.7
0 < r < 0.3
r=0
-0.3 < r < 0
-0.7 < r < - 0.3
-1.0 < r < -0.7
r = -1.0

You can say that …
There is a perfect positive linear relationship.
There is a strong positive linear relationship.
There is a moderate positive linear relationship.
There is a weak positive linear relationship.
There is no linear relationship.
There is a weak negative linear relationship.
There is a moderate linear relationship.
There is a strong negative linear relationship.
There is a perfect negative linear relationship.
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