MATHEMATICS
THAT WORKS
for
Common Core Algebra II
Homework Book

John R. Mazzarella
Richard G. Schiller
Copyright © 2016
Education Time Courseware, Inc.
MATHEMATICS THAT WORKS FOR
COMMON CORE ALGEBRA II
ISBN: 0-943749-77-8

MATHEMATICS
THAT WORKS
for
Common Core Algebra II

AUTHORS:
John Mazzarella Adjunct Professor Mathematics, Molloy College
Mathematics Teacher (Retired)
Richard Schiller Adjunct Professor Mathematics, Molloy College
Mathematics Teacher, St. John the Baptist DHS

FIRST EDITION V 2.0
COPYRIGHT 2016
Education Time Courseware, Inc.
83 Twin Lane North
Wantagh, NY 11793
PHONE: (516) 784-7925
Website:www.edtime.webs.com
ISBN: 0-943749-77-8

INTRODUCTION
After many years of teaching mathematics, we realized that something was still missing from the mass
of teaching tools available to the classroom teacher. The many textbooks all fill a need as a reference, a
resource to pick and choose valuable homework problems. Workbooks supplement these problems
usually with sample examples and again a large number of quality problems.
What we believe is missing is a book dedicated to provide our students with a worthwhile and
educationally solid homework experience. There are so many demands on both the students’ time and
the teachers’ time, that often a homework assignment is something similar to “do page 95, the odds!”
Education Time Courseware developed popular computer software with many excellent pedagogical
features in the 80’s and 90’s. At a time when computer aided instruction was in style, Education Time
provided a solid teacher based means of providing an excellent educational experience. We now feel the
time is right for a well planned mathematics homework book that frees up the need to lug the textbooks
back and forth while providing a single location for all of a student’s homework for the year.
We have taken the time to generate what we feel are significant, well planned homework problems
which reinforce the classroom lesson and can help significantly to raise test grades and final results.
Each assignment starts with a few review questions from previous units and most of them have
“EXTRA” questions that may be a little more challenging. At the end of each unit, we have a review
assignment for the unit and another review assignment made up of review from ALL units to date for the
night after the test. We feel that is an ideal time to “cycle back”. We also embedded midterm and final
exam review sheets.
We have freed up the teacher from having to search through the text and the workbooks for appropriate
problems and at the same time have recognized the time factor involving our students. Our assignments
target about one half hour of work with some extras if the teacher feels they are necessary or to
challenge a superior class.
Feel free to change the order of the units presented in this book, although careful consideration has been
given to the logic of this particular order. If you are uncertain, try this sequence, you will find that it
flows reasonably well. Note that we also offer customization. We will re-sequence the topics in any
manner that you desire.
Any comments or suggestions are always welcome.

John Mazzarella

Richard G. Schiller
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Introductory Review Quiz
TRUE/FALSE (TERMS vs FACTORS)
ANSWER EITHER TRUE OR FALSE FOR EACH “SIMPLIFICATION”.
If the answer is false, write a correct equality if possible.
1) (x - 3)2 = x2 + 9

12) (4x)2 = 16x2

2

2

2

2) (x + 2) = x + 4

3)

4)

5)

x2  4  x  2

x3
 x 1
3

y2  x2  y  x

x
x2
13)   
36
6

14)

25 x 2  5 x

15)

5x  5
 x 1
5

16)

y 2 x 2  yx

6) x3 – x2 = x

17)

x3
x
x2

8x  4
 2x
4

18)

4x  2
 2x 1
2

7)

8) x2 + x2 = x4

19) x 2  x 2  x 4

9)

3
 ( x  2)
3( x  2)

20)

5
1

5( x  3) ( x  3)

10)

x9
 x3
3
x

21)

x8
 x6
2
x

x16  x 4

22)

11)

x 36  x18

Unit 1– Polynomials (A-SSE.A.2, A-APR.C.4)
Homework 1: Foundations- Simplifying Polynomials
Combine like terms:
a) (3x4 - 2x3 + 4x2 – 5x - 9) + (6x3-5x2 +3x + 8)

b) (6x2 – 3x + 4) + (3x2 –7x –4)

c) (5y4 + 7y3 –2y +5) – ( 3y4 – 2y3 + y2 –2y +7)

d) (3x2 – 4x – 8) – (-x2 –3x + 2)

e) 3x(x2- x + 3) – x(2x2 +x –3)

f) 7(y2 – y –3) + 2(y2 + 4y –2)

g) (x + 3)(x + 4)

h) (2x - 3)(x + 5)

i) (3x - 2)(2x + 3)

j) (x - 2)(x2 – 3x –4)

k) (x + 4)( x - 4)

l) (x2 – 5)(x2 + 5)

m) (2x + 3)2

n) (3x - 2)(2x2 + 2x – 3)

o) (3x - 5y)2

4x  2
2

q)

3x 2  3x
3x

r)

5  10 x 2
5

t)

x2  4x
4x

u) EXTRA**

p)

s)

9 y 3  6 y 2  12 y
3y

x2  x  6
x3

Unit 1– POLYNOMIALS
Homework 2: Successive Differences
REVIEW: 1a) 5a + 4b – 3c - ( 2a – b + c) b) 6x2 + 4x – 3 - ( 4x2 -8x + 2)

2) Multiply each a)

b) 4x2(2x – 9)

4(x + 8)

c) (x – 2)(x + 3)

3) Find the First, Second and Third differences for the following:
X
Y
FIRST
SECOND
THIRD
FOURTH

6
216

7
343

8
512

9
729

10
1000

0

11
1331

0

The Fourth Difference is = 0. The DEGREE of the Polynomial is _______.
4) Create a table to find the second differences for the polynomial 25 – 5s2 for integer values of s
from 0 to 4.

5) Show that the following ordered pairs satisfies a quadratic relationship and find the equation.
X
0
1
2
3
4
5
Y
4
3
6
13
24
39

The equation is __________________________________

6) What type of relationship is indicated by the following set of ordered pairs? Explain your reasoning.
x
y
0
3
1
5
2
11
3
21
4
35
5
53
This is a ___________________ .

Reason:

Find an equation that all the ordered pairs in the table satisfy.

7) Create a table of values for the polynomial x2 + x using n, n+1, n+2, n+3, n+4 , n+5 as values of x. Show
that the second differences are all equal to 2.

8) EXTRA: Data collected for the stopping distance in feet of a vehicle traveling at v miles per hour are given
in the following table.
V
0
5
10
15
20
25
30
D
0
4
10.1
18.3
28.6
41
55.5
a) What type of relationship is satisfied by the set of ordered pairs? Explain your answer.
(Show the necessary differences)

b) If you assume that the relationship continues to hold for greater velocities, find the distance required to stop
when the velocity is 35 mph.

c) Find the equation that models the relationship between the speed of the vehicle V and its stopping
distance D.

Unit I – POLYNOMIALS
Homework 3: Polynomial Multiplication
REVIEW: 1) What type of relationship is satisfied by the following set of data? Explain.
x

0

1

2

3

4

y

7

10

13

16

19

2) Multiply each; a) xx2

e) x98x2

b) x3x2

f) 4x3 2x9

c) x4x4

g) (2x3)2

3) Fill in the blanks for each product:

a) ( r + s ) ( t + u + v ) = rt +ru + rv + ___ + ____ + ____
b) (s – t )2 = (____)2 - (___) st + s2
c) ( 3x + 4y )2 = ( 3x )2 + 2(3x)(4y) + (___)2
d) ( m – 1 )  (1 + m + m2) = __________ - 1
e) b2 – 36 = ( b + ___)(b - ____)
f) ( 3x +5y) (3x – 5y) = __________ - __________
g) (219- 1)  ( 219 + 1) = _______ - 1
h) (( a - b) – 7)  (( a – b ) + 7) = (___________)2 – 49
4) Multiply using the tabular method
a) ( 2x + 5) ( x + 3)

d) 3x55x7

h) (3x)4(3x)4

4b) ( x – 1) ( x3 + 5x2 + 5 x – 1)

4c) ( x2 – 2x + 4 )  (x2 +2x + 4)

5) Multiply and combine like terms:
a) 3a( 7 + 4a)

c)

1
(24x + 12x2)
2

b) x2(x- 4) + 5

d) 376(324 – 33)

e) ( a – 6)(a + 5)

f) ( 8m – 1)( 8m +1)

g) (b – 1)(b5 + b4 +b3 + b2 +b +1)

h) x(x+2)(x+2)(x+2)

i) ( a + 1)( a3 – a2 + a - 1)

j) ( x + y)(x5 – x4y + x3y2 - x2y3 + xy4 –y5)

6) EXTRA If a square piece of cardboard whose sides measure a units has a square corner whose sides
measure b units cut from it as shown, what is the area of the remaining piece of cardboard as shown.
b) Draw a rectangle with the same area and label its dimensions.

Unit I – POLYNOMIALS
Homework 4: Division of Polynomials
REVIEW 1) Multiply and combine like terms
a) ( a2 + 3a – 1)  ( a2 - 2a + 3)

2)
a)

b) ( x – y)(x3 + x2 y+ xy2 + y3)

Find the quotient of each
x5
x3

b)

a10 b8
a 5b 5

c)

30 x 8 y 5
15 x 4 y 3

d)

9 x 2 y3 z6
3x 2 y 2 z 3

3) Use the reverse tabular method to solve each
x 2  2 x  15
a)
x5

b)

2 x 3  11x 2  14 x  3
2x  3

c)

x 3  3x 2  5x  15
x2  5

x3  27
d)
x3

x4 1
4) EXTRA Predict the quotient of a)
x 1

x 4  3x 3  3x 2  3x  2
e)
x 1

x3  2 x 2  2 x  1
b)
x 1

Unit I – POLYNOMIALS
Homework 5: Long Division
REVIEW 1) Use the tabular method to find the product:

2) Use the reverse tabular method to find the quotient:

3a)

25 2875

b)

2 x 4  3x 3  9 x  4
x3  2 x 2  x  4

29 7337

4) Using the LONG DIVISION ALGORITHM, evaluate
x 3  6 x 2  11x  12

x4

5) x  4 x 3  64

6) x 2  3 4 x 4  15x 2  9

EXTRA 8) Given q(x) = 2x3 - 3x2 – x + k , determine the
value of k so that 2x-5 is a factor of q(x).

( 3x2+2 x – 1)  ( 2x + 7)

x  4 x3  6 x 2  11x  12

7) x 2  1 x 4  5x3  3x 2  5x  2

9) Is x+4 a factor of x2 + 16?
Explain.

Unit I – POLYNOMIALS
Homework 6: Foundations- Operations with Polynomials
REVIEW:1) Evaluate the quotient by either the reverse tabular method or long division.
x 4  625
x5

2) Perform the indicated operations and write the polynomial in standard form.
a) ( x4 + 3x2 - 2x- 6) + ( 4 + 2x – x2 - 3x4)
b) ( 4x2 – 5x + 6) – ( x2 + 3x –2)

c) ( x3 – 1 ) (x2 – 6x + 9)

d)

x 3  x 2  14 x  8
x4

e) ( 2x – 3) 3

f)

x 3  8 x 2  5x  6

x2
x2

g) ( x2 – 5x + 3) – ( 3 – x + 2x2)

h)

i)

(2 x 2  4 x  7)  ( x 2  5 x  3)
x2

( x  4) 2
x 2  8 x  16

j) (x – 5)( 2x + 1) – (x3 – x2 +7x – 7)  (x -1)

3) What is the first and last terms of the polynomial answer written in standard form.
( DO NOT PERFORM all the indicated operations)
a) ( 3x4 – x2 – x + 1) + ( 2x4 + x3 -2x - 4)

b) ( 3x – 1 ) ( 4x + 2) ( x – 3)

c) ( x + 7 )( 3x – 2 ) – ( x + 4 )2

d)

( x  3) 4
x3

e) ( 3x – 1 ) ( 2x + 3) – ( x – 1 )(3x2 – 2x + 4)

4) If the profit a company earns by selling x items is given by the polynomial function
P(x) = x(120 – x ) – ( 50x + 400)
What is the last term in the standard form of this function and what does it mean in this example?

5) Find the perimeter and the area of the following figure in terms of x. (Assume all right angles.)

Unit I – POLYNOMIALS
Homework 7: Dividing by x – a and by x+a (Patterns)
x 2  49
REVIEW: 1a) Multiply ( x – 5) ( x + 5)
b) Divide
x7

2) Find the following quotients: (use the patterns to predict each quotient if possible)
a)

x3  8
x2

b)

x 3  1000
x  10

c)

x 5  32
x2

d)

x3  y3
x y

e)

x2  y2
x y

f)

x 3  64
x4

g)

x  216
x6

1
8
h)
1
x
2
x3 

3

3)Fill in the blanks for each quotient and check answers by long division or the reverse tabular method.
a)

9 x 2  64 (__) 2  (__) 2

 (__)  8
3x  8
3x  8

b)

27 x 3  8 (__)3  (__)3

 (__) 2  (__)(__)  (__) 2
3x  2
3x  2

c)

225  16 (__)2  42

 (__)  (__)  19
11
15  (__)

d)

27  1000 (__)3  (__)3

 (__)2  (__)(__)  (__) 2 =___
13
(__)  (__)

4)EXTRA: Compute each quotient using the identities ( patterns) from this unit.
a)

125x 3  27 y 3
5x  3 y

b)

x6  y 6
x y

c) Explain why

x3  8
does not follow a pattern.
x2

Unit I – POLYNOMIALS
Homework 8: Mental Math
1) REVIEW : Compute each quotient and write the problem as a product.
x2  4

a)
x2

x 3  125

b)
x5
x 4  81

c)
x3

2) Using the polynomial identities. Multiply 8575.
a) 85  75 = ( x +a )(x – a) = (___ + ___)(___ - ___) = (___)2 – (___)2 = __________
b) 27  33 =
c) 39  41 =
3) Rewrite as a product of 2 integers using the identity.
a) 49 – 1 = (___)2 – (___)2 = ( ___+ ____)(____ - ____) = (____)  (____)
b) 652 – 152 = ( ___ + ___)(____ - ____) = (____)(____) = _________
4a) Determine using a polynomial identity if (53 – 1) is divisible by 4?

b) Find a value of x such that (xn -1) is divisible by 7 for any positive integer n.

5a) EXTRA: Using the polynomial identities show that 483 is not a prime number.

b) Show that 973 is not a prime number.

c) Explain why 127 is prime using the polynomial identities.

Unit I – POLYNOMIALS
Homework 9: Primes
4
REVIEW 1) Show that 10 - 1 is divisible by 9 using the polynomial identities.

2) Show that 73 – 1 is divisible by 6 using the polynomial identities.

3a) Express the prime number 127 in the form 2n -1 where n is a prime number.

b) Express the prime number 127 as a difference of two perfect squares.

4a) Factor 410 – 1 using xn – an = ( x – a)(xn-1 + axn-2 + a2xn-3 + … +an-1)

b) Factor 410 – 1 using the difference of squares identity.

5) Express each as the difference of two squares, if possible. Then explain why the number is a prime or a
composite.
a) 31

b) 37

c) 32

d) 38

e) 19

f) 28

Unit 1 – POLYNOMIALS
Homework 10: Radicals and Conjugates
Foundation:
a) 16

1) Evaluate each. (All variables represent positive numbers)
b) 81
c) 121
d) - 25

f)

9
25

g)

4
81

h)

k)

9  16

l)

25  144

m)

3

p)

x2

q) 64x 2

r)

0.49 y 2

s)

27x 3

v) 3 8x12

w)

4 2
x
9

x)

u)

3

36
121

64

i)

n)

3

3

e)  9

4  25

j) 9  36

125

o)

4x 4

t) x16

8 6
x
27

y)

5

5

32

243

2) Determine whether the following are true or false?
a) 3( x + y) = 3x + 3y __________

d)

x

y

x
___________
y

b)

e)

x y x y
  _________
4
4 4

c)

x  y  x  y ________ f)

xy  x  y _______

x  y  x  y ________

3) Simplify each.
a)

50

b) 18

c)

24

d)

45

e)

3

24

f)

3

54

g)

27x

h)

k) 2 63x 3

l)

27x3 y 5

m)

3

5
36

i)

250x5

n)

4
27

3

j) 3 40x 2

3
20 x
2

9x9 y

o)

4) Write each in simplest form:
a) 4 3  7 3

e)

50  98  2 128

b) 7 5  5

f)

3

c)

54  3 16

5) Find the conjugate of each expression a)

7  13

1
5

5
4

d) 8 5 

48  75

g)

3

3 3
8
 24  3
8
9

b) 4  5

6) Express each as a rational expression or in simplest radical form
a) 3 2 (4 3  2 8 )
b) (2  5 )(3  5 )
c)

c)

3

5  2.7

(6  5 3)

2

d) (5  7)(5  7)

e) ( 5  4)( 5  4)

f) (2 3  5)(2 3  5)

g) ( 3x 2  2 y )(3x 2  2 y )

h) 14 24  2 2

i)

EXTRA 7a)

2 3 6
3 3 2

b) if x = 3  2 show that x 

1 5
3 5

1
is irrational.
x

Unit 1 – POLYNOMIALS
Homework 11: Pythagorean Triples
b) 5 6 (3 3  2 2 )

REVIEW: 1) Simplify each: a) 2 3  5 12  2 27

c)

2)

10 18
3 50

d) (9 2  5 3)(9 2  5 3)

e)

47 5
23 5

Are the following triples Pythagorean triples? Explain why or why not.
a) {6,8,10}
b) { 8,15,17}
c) { 10,15,20}

3)

Rewrite each as a sum or difference of terms.

a) ( x – 5)(x + 5)

b) ( x2 - 4)(x2 + 4)

d) (x3 + y3)2

e) ( x + y)2(x-y)2

c) (x12 + 6)(x12 – 6)

f) (x - 2)(x2 + 4)(x + 2)

4) Generate any 5 Pythagorean triples using at least 2 different methods. ( Hint: x2 – y2 , 2xy, x2 + y2)

5) Using the given square from the multiplication table, form a Pythagorean triple.

6) Factor each using the difference of two squares.
c) ( 2x + y)2 – ( 3y)2
d) ( x + 5)2 – ( y + 5)2

a) x2 – 49

b) 9 – (x + 2)2

7) Using the Pythagorean triple { 5, 12 ,13}, generate 3 more Pythagorean triples by using multiples of this
triple.
Extra: 8) Multiply ( a2 + b2)(c2 + d2) and expand (ac – bd)2 + (bc + ad)2 to show they are equal.

Unit 1 – POLYNOMIALS
Homework 12– UNIT 1 REVIEW
1) Create a table to find the second differences for the polynomial 16 – x2 for integer values of x
from 0 to 3.

2) Show that the following ordered pairs satisfies a quadratic relationship and find the equation.
X
0
1
2
3
4
5
Y
3
4
9
18
31
48

3) What type of relationship is indicated by the following set of ordered pairs? Explain your reasoning.
X
0
1
2
3
4
5
Y
5
19
57
131
253
435

4) Multiply ( x – 1) ( x3 + 3x2 – 4 x – 1) using the tabular method.

5) Use the reverse tabular method to solve each of the following:
x 2  7 x  12
x3  x 2  14 x  24
a)
b)
x4
x2

6) Using the LONG DIVISION ALGORITHM, evaluate
x 2  4 x  12
x 4  6 x3  7 x 2  24 x  12
a)
b)
x2
x2  4

7) What is the first and last terms of the polynomial answer written in standard form?
(DO NOT PERFORM all the indicated operations)
4
a) (2x – 3x2 – x + 5) + (5x4 +3x3 -2x - 1)
b) (2x – 3) (5x + 1) (x – 2)

8) Find the following quotient by using a pattern to predict the quotient and state the pattern
x3  27
x 3

9) Using the polynomial identities. Multiply 5545.
55  45 = (___ + ___)(___ - ___) = (___)2 – (___)2 = __________

10) Express the prime number 131 as a difference of two perfect squares.

11) Use the difference of two squares identity to factor each of the following expressions.
a) x2 16
b) x2  ( x  2)2
c) ( x  3)2  ( y  1)2

12) Generate any 3 Pythagorean triples using x2 – y2 , 2xy, x2 + y2 method

13) Simplify:

20a 3  45a 3

14) Find the sum of

15) Express

12a 2 b3 and 27a 2b3

in simplest radical form.

16) When
(1)

is subtracted from
(2)

17) What is the product of

(1)

(2)

(3)

(4)

and

18) The expression
1)
(3)

(2)
(4)

1 4 3
7
(3) 1  4 3

(2)

20) The expression

(3)

16  5 7
16

?

74 3
7
(4) 7  4 3

(1)

16  5 7
16

?

is equivalent to

19) Which expression is equal to

(1)

, the difference is
(3)

is equivalent to

(2)

16  5 7
9

(4)

16  5 7
9

(4)

Unit 2 – Rational Function
(N-Q.A.2, A-SSE.A.2, A-APR.B.2, A-APR.B.3, A-APR.D.6, F-IF.C.7c)
Homework 1 – The role of ZERO in Factoring

REVIEW: Factor: 1a) 4x2 – 25

b) 3x2 – 9x + 6y

d) 5x2 – 20

f) 3x2 + 13x – 10

e) x2 + 9x + 20

c) x2 – 4x – 12

g) x4 – 81

2a) Polynomial p(x) can be factored into 5 factors (x - 4), ( x + 3) and 3 factors of ( x – 1). What are its zeros
with multiplicity and what is the degree of the polynomial?

b) Polynomial q(x) can be factored into 8 factors ( x + 5 ) , 3 factors of ( x +1), and 4 factors of ( x - 6 ).
What are its zeros with multiplicity and what is the degree of the polynomial?

c) If a polynomial has degree =7 and a factor of (x - 9), what would the multiplicity of the only other factor
( x + 4) have to be?

3) Find all solutions to the given equations.
a) ( x – 5 )( x + 3) = 0

c) ( 2x – 6)( 3x – 2)( x – 4) = 0

b) ( x – 6 )( x + 1)( x + 4) = 0

d) (ax + b )( cx + d ) = 0

e) Find four solutions of ( x2 – 4) (x4 – 81) = 0

f) Find the zeros with multiplicity for p(x) = (x3 – 27)( x6 – 9x4)

3) Find the zeros of the following polynomials with their multiplicity and the degree of the polynomial.
a) f(x) = ( x + 2) ( x – 2) ( x2 + 5)
b) g(x) = ( x – 5)4 ( x + 1)7

c) h(x) = ( 2x – 3 )50 ( x – 15)6

5a) Find 2 different polynomial functions that have zeros of 3, -4 and 6 of multiplicity 1.

b) Find 2 different polynomials that have a zero at 4 of multiplicity 3 and a zero at -3 of multiplicity 2.

6a) Find 3 solutions of (x2 – 49) (x3 – 27) = 0
b) Find two solutions to the equation ( x3 – 125)( x5 – 32) = 0

7a) Divide P(x) = x3 + 2x2 - 5x – 6 by ( x – 2) and rewrite in the form ( divisor)(quotient) + remainder.

b) Divide Q(x) = x4 + 3x3 – x2 + x + 4 by ( x + 1) and rewrite in the form ( divisor)(quotient) + remainder.
Then evaluate Q(-1).

c) Divide P(x) = x6 + 2x5 + 4x4 +8x3 - 3x – 6 by ( x + 2) and rewrite in the form ( divisor)(quotient) +
remainder. Then evaluate P(-2)

8) Use the identity a2 – b2 = ( a – b )( a + b ) to solve the following
a) ( x + 5 )2 = ( x + 9 )2
b) ( 2x – 1 )2 = ( x – 4 )2

c) ( 3x – 5 ) 2 = ( 4x + 5 )2

Unit 2 – Rational Function
Homework 2: Foundations: Completing the Sq, Quadratic Formula and Group Factoring
REVIEW: 1a) Find the zeros of the following polynomial with their multiplicity and the degree of the
polynomial. ( x – 3)2 (2x+7)3 = 0
b) Determine the degree of the following polynomial and find the solutions. (x2 – 9) (x2 – 2x - 8) = 0

2) Solve each by completing the square and simplify any radicals.
a) x2 – 4x - 7 = 0

d) 3x2 – 12x + 10 = 0

b) x2 + 10x + 11 = 0

c) 3x2 – 6x = 15

e) 2x2 + 3x – 7 = 0

3) Solve each by using the quadratic formula and simplify any radicals.
a) 4x2 – 12x - 25 = 0

b) 3x2 – 10x = - 5

4) Factor and find all solutions to the equation ( x2 – 4x – 6)( 3x2 + 10x + 3) = 0

5) Factor and find all the solutions for each.
a) x3 + 5x2 – 9x– 45 = 0

b) x3 – 3x2 – 25x + 75 = 0

c) 2x3 – 8x – 3x2 + 12 = 0

d) 3x3 – 3x + 2x2 – 2 = 0

6) If the following can be factored with real coefficients, express each in factored form and find the real
solutions. If NOT, state cannot be factored with real coefficients.
a) x2 – 9 = 0

d) x3 + 7x2 + 4x + 28 = 0

b) x2 + 9 = 0

e) 3x3 + x2 – 12x – 4 = 0

c) x2 – 3x – 10 = 0

f) x3 + 5x2 – 2x + 10 = 0

EXTRA: 7) If the following can be factored with real coefficients, express each in factored form and find the
real solutions. If NOT, state cannot be factored with real coefficients.
a) 12x3 + 16x2 + 18x + 24 = 0

b) (x+ 5)(2x2 +5) = ( x+ 5)(x2 +6)

c) Factor x8 + 1

Unit 2 – Rational Function
Homework 3: Mastering Factoring
REVIEW 1) Find all real solutions to each:
a) 4x3 + 2x2 - 100x – 50
b) ( x – 3 )(4x + 1) = ( x – 3 )( 2x – 9 )

c) Using the function P(x) = x3 + 3x2 – 5x + 25, divide P(x) by the divisor ( x + 5 ) and rewrite in the form
P(x) = (divisor)(quotient) + remainder

2) Factor each:

a) x2 + 10x + 24

d) 9x2 – 18x + 8

b) 4x2 + 20x + 21

e) x3 – 27

c) x8 – y8

f) y3 + 64

g) 5x3 - 625

3) Circle the expressions that are not factorable using the methods introduced thus far.
a) x3 – 9

b) x2 + 25 c) x3 – 125

d) 9x2 + 16y2

e) x4 + 6x2 + 10

f) 8x3y6 – 27a12 b9

4) Factor each and verify by multiplying the factors:
a) 9x4 – 16y2
b) 27x3 - 8

c) 3x3 - 9x – 30

d) 5x2 + 13x – 6

e) x6 + x3 – 20

f) 3x4 + 24x

g) 49a10b7c2 – 16a6b9

h) x6y3 + 27a9

i) x4 – 9

5) Create an expression that can be factored using the
a) Difference of squares method:________________________________
b) Difference of cubes method: ________________________________
c) Sum of cubes method: _____________________________________

Unit 2 – Rational Function
Homework 4: Graphs of Polynomial Functions
Review
1) Factor each:
a) 27a 3  8b6

b) (x  2)2  y2

c) 8x 2  45x 18

2) Determine if each graph is an even function, an odd function or neither. State if the leading coefficient is
positive or negative.

3) Given each graph, determine if it is an odd function, even function or neither. State its end behavior.

4) Without using a graphing utility, match each graph below in column 1 with the function in column 2
that it represents.

1) y  x 4  2x3  x  2

2) y 

1 2
x
2

3) y  2x3  3x

4) y  4x 2

5) Given the following table of values
a) Plot the data using a graphing utility.
b) Determine if the data displays the characteristics of an odd-or-even-degree polynomial function.
x
1
2
3
4
5
6
7
8

y
1
1.5
3
1.5
0.5
1
2
5

6) The following table shows the earning per share of stocks for Math Inc. for the years 2005 through 2014
a) Plot the data using a graphing utility.

Year

b) Determine if the data displays the characteristics of an odd-oreven-degree polynomial function.

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

Earning per
share
0.89
0.72
0.49
0.68
1.50
0.80
0.88
0.10
0.05
0.18

7) Use a graphing utility to graph each function and determine whether it is even, odd or neither. Verify
your answer by calculating f(-x) and stating the type of symmetry.

a) f (x)  x 2  3

c) f (x)  2x3  3x

b) f (x)  2x 4  x 2 1

d) f (x)  5x3  3x 2  2x  1

Unit 2 – Rational Function
Homework 5: Modeling with Polynomials
Review:
1) Given each graph, determine if it is an odd function, even function or neither. State its end behavior.

2) State the least degree of a function that represents each graph below. Explain your answer.

2)

3) Given the graph f(x) below:
a) State the coordinates of the y intercept.
b) State the zeroes of the function.
c) State the approximate x value where the maximum value is
achieved.
d) State the approximate y value where the maximum value is
achieved.
e)

f) ) State the x value where the minimum value is achieved.
g) State the y value where the minimum value is achieved.
h) What is the least degree that this function represents?

4) A Projects projected profit is represented in the graph below where y is the profit in millions of
dollars and x is the number of months of operation.
a) Identify the -intercept to the nearest integer.
b) Interpret its meaning within the context of this problem.
c) If we model this data with a function, what point on the graph of that function represents the
number of months they need to be in business to break even? Why?
d) After now many months, do they make a profit?
e) Between which two months does the maximum profit happen?

f) What is the approximate maximum profit?

Unit 2 – Rational Function
Homework 6: Maximizing by Modeling with Polynomials
Review:
1) Given the graph f(x) below:
a) State the coordinates of the y intercept.
b) State the zeroes of the function.
c) State the approximate x value where the
maximum value is achieved.
d) State the approximate y value where the
maximum value is achieved.
e)

f) ) State the x value where the minimum value is achieved.
g) State the y value where the minimum value is achieved.
h) What is the least degree that this function represents?

2) State the approximate x and y values for the relative maximum and relative minimum for each graph
below.

2c)

3) A box is to be constructed so that it has a square base and no top.
a) Draw and label the sides of the box.
b) Label the sides of the base as

and the height of the box as .

c) The surface area is 105cm2 . Write a formula for the surface area

and then solve for h.

d) Write a formula for the function of the volume of the box in terms of .

e) Use a graphing utility to find the maximum volume of the box.

f) What dimensions should the box be in order to maximize its volume?

4) A three sided fence is to be built next to a straight section of river, which forms the fourth side of a
rectangular region. There is 96 feet of fencing available.

a) Write a formula for the perimeter of the 3 sides, and then solve for y.

b) Write a formula for the function of the area of the rectangle in terms of .

c) Use a graphing utility to find the maximum area of the rectangular enclosure.

d) What dimensions should the rectangular enclosure be in order to maximize its area?

Unit 2 – Rational Function
Homework 7: The Remainder Theorem
REVIEW
1) A farmer wishes to fence in a rectangular region for his garden with one side of the rectangle being his
shed. The farmer has 800 feet of fence to enclose the other 3 sides. Two equal sides are labeled W and the
third side is L.
a) Write a formula for the perimeter P of the rectangle and then solve for L.

b) Write a formula for the function of the area of the rectangle in terms of W.
A(W) = _______________________
c) Find the area of the garden if he decides to use 100’ as the width (W) A(100) = ___________
d) Use a graphing utility to find the maximum area he can enclose using the 800’ of fencing. _________
e) What dimensions should the garden have in order to maximize its area?________________________

2) FOUNDATIONS: Write each as a mixed number.
23
37
15
42
a)
b)
c)
d)
5
6
4
7

e)

28
12

f)

60
25

3) Find each quotient by inspection, given that there are no remainders. (The numerators factor nicely.)
x 2  16
a)
x4

x 2  3x  10
b)
x 5

x3  7 x 2
c)
x7

x 2  49
x7

d)

x 2  12 x  36
e)
x6

4) Find each quotient by inspection. Write the quotient and remainder in proper form.
( Use other methods if necessary)

x+7
a)
x+2

x5
b)
x3

3x  8
c)
x2

x 2  11
d)
x3

5) Find the quotient by using long division: (and by tabular method)

x3  2 x 2  9 x  4
x4

x2  2x  2
e)
x 1

6) Find the quotient by using the reverse tabular method. (And by long division)

x2  x  5
x7

7) Rewrite the numerator in the form (x - h)2 + k by completing the square. Then find the quotient.

x2  8x  3
x4

8) If f(x) = 2x2 – 3x +7
a) find f(3) = ___________

b) Divide f(x) by x – 3

c) observation?

9) If g(x) = x3 – 4x2 + 5x -4
a) find g(-1)

b) Divide g(x) by x+ 1

c) observation?

10) Using the Remainder Theorem, find the remainder for each:
a) ( x2 – 3x + 5)  ( x – 3)
b) ( x3 – 4x2 + 3x - 5)  ( x + 2)

c) ( x4 – x2 + 5x – 2)  ( x + 1)

11) Given f(x) = x3 +2x2 -11x – 12
b) Is x + 2 a factor of f(x)? ______

d) ( 8x3 – 4x2 + 2x + 3)  ( 2x - 1)

a) Is x -3 a factor of f(x)?

explain _______________________
explain________________________

c) If f(x) also has zeroes of -1 and -4 write f(x) in factored form. ___________________________

12) Given P(x) = x3 – 4x2 - 7x + 10
a) Verify that -2 is a zero of P(x).

b) Find the remaining two factors of P(x)

c) State the zeros of P(x)

d) Sketch a graph of P(x).
13a) Find the value of k so that (x3 –kx2 + x – 3)  ( x – 1) has remainder 4.
b) Find the value of k so that ( kx4 + 2x3 – x2 + 4k)  ( x + 2) has a remainder of 0.

14) Write a polynomial function that meets the stated conditions.
a) The zeros are 4 and -7.

b) The zeros are 2, -1, and 6.

c) The zeros are

1
3
and - .
2
5

2
d) The zeros are 4 and  , the polynomial has degree 3 and there are no other zeros.
3
(Give 2 possible answers)

15) The given graph is a third degree polynomial function f(x).
a) State the zeros of f(x).
b) Write the formula for f(x) in factored form using k for the
constant factor.
c) Use the fact that f(1)= -12, to find k.
d) Rewrite the formula for f(x)
e) Find f( -2)

Unit 2 – Rational Function
Homework 8: Unit 2 Review
1) Find four solutions to the equation ( x2  25)( x4  81)  0

2) Find the zeroes with multiplicity for the function.

p( x)  ( x3  27)( x6  9 x4 )

3) Find a polynomial function that have zeroes at 2, 3, and 6 of multiplicity 1.

4) Find a polynomial function that have zeroes at 1 of multiplicity 4 and a zero at -2 of multiplicity 3.

5) Find three solutions to the equation ( x2  4)( x3  8)  0.

6) Using a2  b2  (a  b)(a  b),

solve the equation

( x  5)2  (3x  1)2

7) Given the polynomial function

P( x)  x3  x2  3x  6

a) Divide P by the divisor (x – 2) and rewrite in the form P(x) = (divisor)(quotient) + remainder.

b) Evaluate P(2) .

8) Given the polynomial function

Q( x)  x6  3x5  2 x3  6 x2  3x  9
a) Divide Q by the divisor (x – 3) and rewrite in the form Q(x) = (divisor)(quotient) + remainder.

b) Evaluate Q(3) .

9) Solve each equation by completing the square and express roots in simplest radical form
a) x2  6x 16  0
Extra : b) x2  4x  7

10) Solve each equation by using the quadratic formula.
a) 2 x2  3x  2  0
Extra : b) x2 10 x  13  0

11) Solve each equation by factoring if possible. If it is not factorable with real coefficients, state equation
can not be factored.
a) 3x 2  x  10
b) x 2  3 x  4  0

Extras:
c) x3  2 x 2  2 x  4  0

12) Factor

8 3
x 1
27

d ) 3x3  x 2  15 x  5  0

13) Factor with real coefficients:

x4  9

14) Sketch the graph of the function f ( x)  ( x  3)( x  5)( x  1) by finding the zeroes and determining the
sign of the values of the function between the zeroes.

15) Sketch the graph of the function

f ( x)  x3  x2  9 x  9 by finding the zeroes and determining

the sign of the values of the function between the zeroes.

16) Determine if x  2 is a factor of 2x 3  9x 2  13x  6 . Explain your answer.

Unit 2 – Rational Function
Unit 2 – HW 9

Homework 9: Unit 2 Cumulative Review
Name:____________________________
Period:________

1) Which graph has the following characteristics?
 three real zeroes
 as x  , f ( x)  
 as x  , f ( x)  

2) Is x+5 a factor of x2 + 25? Justify your answer.

8x 3  6x  8 is equivalent to
2x  1
12
12
(1) 4x 2  2x  4 
(2) 4x 2  2x  4 
2x  1
2x  3

3 The expression

(3) 4x 2  2x  4 

4
2x  1

(4) 2x 2  x  2 

4
2x  1

4) Multiply ( x +2) ( x3 + 2x2 – 3x – 1) using the tabular method.

5) Which expression represents the sum of
1)

3)

2 3 3 2
6

3 2
3

2)

2
5

4)

3 2
2

1
1
and
?
3
2

6) The zeroes for f(x)= f (x)  x 4  2x3  25x 2  50x are
1) {0, 5, 2} 2) {0, 2,5}

3) {0, 5, 2}

4) {0,5, 2}

7) Express the prime number 137 as a difference of two perfect squares.

8) Sketch the graph of the function

f ( x)  x3  3x2  25x  75 by finding the zeroes and determining

the sign of the values of the function between the zeroes.

9) Factor with real coefficients:

10) Simplify:

11) Divide:

x 4  25

x3  27
x3

x 2  x  12
x4

Express your answer in the form: (divisor)(quotient) + remainder.

Unit 3 – Solving and Applying Equations—Polynomial and Rational
(A-APR.D.6, A-REI.A.1, A-REI.A.2, A-REI.B.4b, A-REI.C.6, A-REI.C.7)
Homework 1: Foundations: Factoring Rational Expressions
1) Factor completely
a) 3x2 – 12
b) ay2 – 64a
c) 2x2 – 2x – 12

d) 3x2 – 9x – 30

e) x4 – y4

f) 5y3 – 10y2 – 75y

h) ax2 – 5ax + 4a

i) x3  2 x2  4 x  8

j) x3  x 2  9 x  9

k) ( x  4)2  9

l) ( x  y)2  ( x  y)2

m) x3  8

n) x3  27 y 6

o) 8x3 1

2) Factor
a) 2x2 + 7x –15

b) 3x2 – 7x + 2

c) 5x2 + 13x – 6

d) 6x2 + 7x – 5

e) 10x2 +17x +3

f) 6x2 + 11x –10

g)

1 3
x  xy 2
9

EXTRA:
3) Factor 12x2 + 8x – 15
4) Factor completely: a) 6x2 – 26x – 20

b)

2 2 x 6
x  
5
5 5

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 2: Equivalent Rational Expressions
1) Find an equivalent rational expression in lowest terms, and identify the value(s) of the variable that must be
excluded to prevent division by zero.

x4 y3 z
x2 y5 z

c)

ab 4
a 2b 4

f)

8(a  b)
4(a  b)

a)

12ax
18ax

b)

d)

abc  abd  ab
abcd

e)

g)

1 y2
4y  4

h)

x2  4x
x2  6 x  8

i)

x 2  2 xy  y 2
x2  y 2

j)

x2  x  6
x2  9

k)

3ab3  27 ab
6ab 2  6ab  72a

l)

8a 3  24a 2  32a
4a 3  16a 2  12a

Extras:
x3
m) x  2
3 x
x2

p)

( x  y ) 2  25
3 x  3 y  15

3x3  9 x 2
3x 2

3x  3
2
n) x 2  4 x  5
x  4x  5
x 2  7 x  10

q)

27 x 3  y 3
9x2  y 2

x2  x  2
2
o) x 2 6 x  8
x 4
2
x  5x  4

r)

x 1
ax  bx  a  b

2) Write a rational expression with denominator 5ab that is equivalent to
c
a)
b

b)

c)

b
a

1
5

3) Write a rational expression with denominator 8a that is equivalent to
a)

1
4

b)

1
2

4) Simplify the following rational expression without using a calculator:

123
a) 2
6

152 43 52
b)
202 60

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 3: Comparing Rational Expressions
Review
1) Find an equivalent rational expression in lowest terms, and identify the value(s) of the variable that must
be excluded to prevent division by zero.
2 x  10
a2  a  6
x3  xy 2
a) 2
b)
c)
x  10 x  25
a2  9
xy( x  y ) 2

2) Rewrite each rational expression as an equivalent rational expression so that each expression has
a common denominator.

a)

2 3 5
, ,
3 2 6

b)

c)

a  2 3a  2
,
3a
3b

d)

a  4b 3a  2b 5aq  b
,
,
5a 3b 2 2a 2b 2 6a 2b 3

e)

x
4 y2
,
5 5( x  4 y )

f)

x2
x3
,
2
2( x  9) 3( x  3)( x  2)

g)

5x
5
, 2
x  5 x  10 x  25

h)

x4
x
, 2
2 x  10 x  10 x  25

j)

2
1
3
,
,
x  16 4  x x  4

i)

2
3
4
, 2
, 2
x  4 x  4x  4 x  x  2
2

5
3
,
2
12 x y 10 xy 2

2

3) If

is a positive number, for which values of

is x 

1
4x

x
x  2 for all values of x > 2? Provide evidence to support your
4) Can we determine if

x2
x
answer.

5) Can we determine if

x
x5
for all values of x > 5? Provide evidence to support your

x 5
x

answer.

6) For all positive values of x, determine when the following rational expressions have a negative
value in the denominators:

a)

x
x4

b)

x
x2

c)

x
3  2x

d)

4 x2
( x  4)( x  1)(2 x  5)

7) Let G represent the number of grey squirrels in a certain region and let B represent the number of
black squirrels in the same region. There are more grey squirrels than black squirrels in that
region. State which of the expressions has a larger value. Explain your reasoning in the context
of number of the two types of squirrels .

a) B  G and G

c)

B
G
and
BG
BG

Extras :
G
1
e)
and
GB
2

b) B  G and B

d)

B
G
and
G
B

f)

1
1
and
G
B

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 4: Multiplying and Dividing Rational Expressions
REVIEW
1) Factor completely
a) 5y2 – 125

b) 3ax2 – 12ax –15a

c) 2x2 + 3x – 2

2) For what value(s) of x is the rational expression undefined?
a)

3
x2

b)

x3
x5

c)

4
x

d)

4
2
x 9

e)

x2 1
x2  x  6

3) Express each expression in simplest form with positive exponents only.
a)

10 x3 y 5
15 x 4 y 3

b)

9 x2 y3 z
3x 2 y 2 z 3

c)

x 2  16
x2  4x

d)

y2  2 y  8
2 y2  8

4) Complete the following operations:

Extras:

a) Divide

2
1
(3x  1) by
5
10

b) Multiply

1
( x  5) by 12
6

c) Divide

1 3
1
1
( x  ) by
4 4
2
16

d ) Multiply

3
3
4
(3 x  ) by
2
2
9

e) Multiply 0.4(2  x) by 10

f ) Multiply 0.002(3 x  1) by 1000

5) Perform the indicated operation and reduce to lowest terms.
x2  9 4x
5x2 y 4 9 y 2 z 2

a)
b)

2x  6 x  3
3 y 3 z 3 20 xy 3

c)

e.

x 2  3x  2
x2 1

5 x  10
10 x  10

3 y2  y  2 y2 1

6y  4
6y  6

y  2 1 y 2  4
)  2
g) ( 2
y y
y  3y

i)

x 2  12 x  27 x  9 1
(
)
x 2  81
3 x

d)

6  3x x 2  x  6

x2  4
x 5

f.

x 2  16
5
x2  x  6
 2

10 x  40 x  6 x  8
2

h)

x  2 2 x 2  5 x  6
(
)  2
x 1
x  3x  4

j)

x  2 3 x 2  4 x  4
(
)
x 1
x2  2x  1

Extra:
15 x3 y 9 10 x 2 y 2
k)

3 y5 z3
6z2

l)

5 x
x 2  7 x  10

x3  25 x
2 x

4t 2  16
2t 2  6t  4
and y  2
for t  2, t  2, t  5and t  1 . Show that the value of
6) Let x  2
t  7t  10
t  4t  5

x 2 y 2 does not depend on the value of t.

2a 2  4a  6
a 2  3a  10
and y  2
for a  3, a  1, a  2, and a  5 . Show that the
7) Let x  2
a a2
4a  8a  60

value of x 3 y 3 does not depend on the value of a.

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 5: Adding and Subtracting Rational Expressions
REVIEW

x 1
4  x2

1) For what value(s) of x is the rational expression undefined?

x3  3x 2  2 x
x

2) Express in simplest form:

3) Perform the indicated operation and reduce to lowest terms:

4) Express in simplest terms.
6 2
7x
14
a)
b)


5x 5x
x2 x2

x 2  x  12 6  2 x

x 2  x  20 3x 2  75

c)

y2  3y 3y  5

2 y  10 2 y  10

d)

4x 2x

3 5

e)

3 2

4x x

f.)

3 2

y2 y

g)

3
3

x x2

h)

5
2

y 3 y

i)

y
5

y  25 y  5
2

j)

x2
1

x  x  2 3x  3

l)

x 3
3
2


2
x 1 x 1 x  1

2

k)

6
3
 2
y  4 y  3 y  7 y  12
2

m)

y
2
 2
y  8 y  12 y  2 y

6)

2

2

Extra: Express in simplest terms.
5)

7x
14

x2 2 x

7) Find the perimeter of the rectangle whose length is

8a) Find the sum of

1
1
and
a
b

c) Are the sum and product equivalent?
d) Justify your answer.

2
x 1
2

x 1
x2
and whose width is
?
x
2

b) Find the product of

1
1
and
a
b

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 6: Complex Fractions
REVIEW:
1) Express in simplest form a)

x 2  x  12
6 x  12
 2
2
x 9
x  2x  8

b)

x5
x

x
x2

2) Factor 3x2 – 4x – 4

3) Express each in simplest form.

a)

5
6x
3
2x

2 3

3 y
d)
6
y

b)

5 7

6 12 x
2
3x

2
c)

1
x

1
2x

1

2
x
e)
4
1
x2

3 10
1  2
x x
f.
5
1
x

2 35

x x2
h)
3 10
1  2
x x

7
Y
i)
5
1
Y 2

Extras:

3g)

x2
1
49
x
1
7

1

1

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 7: Solving Rational Equations
REVIEW:
Express each of the following in simplest terms :

x 2  4 x  12 5 x 2  5 x

1) 2
x  9 x  8 5 x  10

2)

y 2  x2
y
x
1
y

3)

7
6
 2
y  49 y  2 y  35

3  2x 1

3  2x 2

2

4) Solve each equation and check.
a)

x5 2

2x
3

b)

8
6

2x  4 x

c)

d)

1 3 28
 
3 5 x

e)

3 1 1
 
2y y 2

f)

7 1 5
 
9 x 6

g)

x2
x

x4 x3

h)

2 y 1 y 1

2y  5 y  3

i)

y2 3
4
 
y2 4 y2

EXTRA:
a)

5) Solve each equation and check.

4
1
1
 2

x2 x 4 x2

b)

2
8
6 
x 3
x 3

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 8: Word Problems Leading to Rational Equations
Review:
1) Solve algebraically for x:

x2
3

6
x 1

2) Solve algebraically:

2 4
7
 
3x x x  1

3) If Bob takes 2 hours to paint the fence and Jim takes 3 hours to paint the same fence. How long will it take
them to paint the fence if they work together?

4) If Mary takes 20 minutes to sort the customer requests and Pat takes 30 minutes to do the same job, how
many minutes will both Mary and Pat, working together, take to sort the customer list.

5) Jim can mow a lawn in 24 minutes, and Barbara can do it in 48 minutes. How long does it take them to
mow the lawn together if they use two lawn mowers?

1
2
of his savings at 6% annual interest,
at 8%, and the rest at 10%. If the total
4
3
annual income from these investments is $230, what is the total amount of his investments?

6) Mr. Smith invests

7) Pipe A can fill a tank in 8 hours, and pipe B can fill the same tank in 4 hours. In one hour , pipe A fills
of the tank, pipe B fills

1
8

1
of the tank. Find the time it will take to fill the tank with both pipes working
4

together.

8) One pipe takes 12 hours to fill a pool. A second pipe can fill the pool in 36 hours. How long will it take to
fill the pool if both pipes are used together?

9) A pipe call fills a reservoir with water in 3 days. A drain can empty the reservoir in 4 days. How long will
it take to fill the reservoir if the pipe and the drain are open at the same time?

10) The Mazza family went of a weekend ski trip. They travel for the first 70 miles at a constant rate of
speed. For the remainder of the trip they ran into bad weather, and had to reduce their speed by 30 mph
for the last 12 miles of the trip. The trip took 2 hours. Find the rate of speed for each part of the trip.

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 9: Unit 3 Review
1) Factor each completely.
a) 16x2 – 9

b) 12xy – 6x

c) x2 - 5x – 6

d) 2x2 + 5x – 12

e) 3y2 – 48

f) ax2 – 3ax - 18a

g) 2x2 –10x + 8

h) 3x2 +17x +10

t2  t  6
3t 2  9t  12
and y  2
for t  4, t  3, t  2, and t  1 .
2) Let x  2
2t  14t  24
t  3t  2
Show that the value of x2 y 2 does not depend on the value of t.

3) Perform the indicated operation and reduce to lowest terms.
a)

c)

y 2  6 y y 2  8 y  12

y 2  36
6y

y 1 y  3

y
3y

b)

d)

7
2

x2 x

2 x2  7 x  4 6 x  3

x 2  16
( x  4) 2

e)

x2
x

2
x 9 x 3

f)

x2
4
g) 16
x 1

16 2

6
2
 2
x  2 x  24 x  8x  12
2

x y

y x
h)
1 1

x y

3
1 
x
i)
5
1 
x

2
x2
6
x2

4) Solve each equation and check.
a)

y4 3

y2 5

d)

6
16
2
 2

x  6 x  36 x  6

b)

2
2x 1
 2
x  6 x  10

c)

2 1 12
 
x 5 5x

5) Pipe A can fill a pool in 6 hours, while pipe B can fill the same pool in 5 hours. Find the number of hours
necessary to fill the pool if both pipes worked at the same time.

6) Ethan can row a boat at 2 mph when it is in still water (no current). He is going on a canoe trip up and
down a river which flows at a constant speed. It takes him 4 hours longer to row 15 miles upriver than it
takes him to row 15 miles downriver. How fast is the river flowing?

7) The speed of a boat in still water is 20 mph. It takes the same time for the boat to travel 6 miles upstream
as it does to travel 10 miles downstream. Find the speed of the current.

Student Notes

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Homework 10: Unit 3 Cumulative Review
Name:____________________________

Unit 3 – HW 10

Period:________

1) In a science experiment, when resistor A and resistor B are connected in a parallel circuit, the total
resistance is

1
1 1

A B

2) What is the sum of

. This complex fraction is equivalent to (1) 1 (2)

3
x
and
?
x3
3 x

(1) 1

(2) -1

AB
A B

(3)

x3
x3

(3) A+B (4) AB

(4) 0

2a 2  4a  6
a 2  2a  8
and y  2
for a  3, a  4, a  1, and a  2 . Show that the
3) Let x  2
a  a  12
5a  5a  10

value of x2 y 2 does not depend on the value of a.

4) Express in simplest form:

1
1

x x3

5) Express the following rational expression in simplest form:

6) Express in simplest form:

7) Express in simplest form:

9  x2
10 x 2  28 x  6

x 4

4 x
4
1
x

x
x2
x
1
x2

8) Perform the indicated operations and express in simplest form:

3x 2  12 x  15 3x 2  3x

x 2  2 x  15
3x  x 2

2 x 2  2 x  24
x2  x  6
8x2  2 x
9) A rectangular prism has a length of
, a width of
, and a height of
.
4 x2  x
x4
x2  9

For all values of x for which it is defined, express, in terms of x, the volume of the prism in simplest form.

10) If the inlet pipe for a tank is opened, the tank will be filled in 6 hours.
If the outlet pipe for a tank is opened when the tank is full, the tank will be emptied in 8 hours.
How long will it take to completely fill the empty tank if both the inlet and outlet pipes are open?

11) Determine if the graph is an even function, an odd function or neither. State if the leading coefficient is
positive or negative. State its end behavior.

12) Given the following table of values
a) Plot the data using a graphing utility.
b) Determine if the data displays the characteristics of an odd-or-even-degree polynomial function.

13) State whether the function f (x)  2x 5  3x 3  2x is odd even or neither. Verify your conclusion by
computing f(-x). State the type of symmetry.

14) A rectangle has a perimeter of 100 feet. What length and width should it have so that the area is
maximum?
a) Write a formula for the perimeter of the rectangle, and then solve for y.
b) Write a formula for the function of the area of the rectangle in terms of .

c) Use a graphing utility to find the maximum area of the rectangular enclosure.

d) What dimensions should the rectangular enclosure be in order to maximize its area?

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations (A-APR.D.6, A-REI.A.1, AREI.A.2, A-REI.B.4b, A-REI.C.6, A-REI.C.7, G-GPE.A.2)
Homework 1: Foundations: Simplifying Radicals
1) Evaluate each. (All variables represent positive numbers)
a) 16
b) 81
c) 121

x2

f)

2
g) 64x

h)

d) - 25

0.49 y 2

i)

27x 3

n)

4x 4

e)  9

16
j) x

Extra:
k)

p)

3

64

l)

4 2
x
9

q)

3

4

125

m)

81x8

r)

3

3

8 6
x
27

5

32

s) - 3 0.008y 9

3
12
o) 8x

t)

5

243

2) Determine whether each of the following is rational(R) or irrational (IR).
a) 100

b)

3

64

c)

27

d)

3

81

3) Find the smallest value of x for which the radical expression is a real number.
2x  6
a) x  3
b) 2 x  12
c) 3x  2
d)
3

e)

9
49

e) 4x

4) Simplify each.
a) 50

f)

3

54

b) 18

c)

g)

27x

h)

l)

27x3 y 5

m)

24

d)

5
36

i)

250x5

n)

3

e)

45

4
27

3

24

2
j) 3 40x

Extra:
3
k) 2 63x

3

5) Write each in simplest form:
a) 4 3  7 3
b) 7 5  5

e)

50  98  2 128

EXTRA:

Simplify:

f)

3

54  3 16

c)

48  75

3
20 x
2

o)

9x9 y

d) 8 27  2 300

3
3
g) 3 45 x  2 20 x

6) 125  3 12  45  2 75

3
5
3
5
7) 4 250 x  2 128 x

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 2: Foundations - Operations with Radicals
Review
1) Simplify 1)

3)

2) 5 98  3 32

72x6 y 5

Express in simplest form:

1
15
4

a) 5  20

b) 8 3 

d) (2 5 )2

e)

g) 3 2 (4 3  2 8 )

h) 2 3(7 15  60 )

j)

(6  5 3)

2

m) 8 80  4 5

3

k) 4

c) 5

3
f) 3 6 x  4 3 x

5  3 25

(

2
2 6  3 24  5 12
3

n) 14 24  2 2

1
  
3

i) (2  5 )(3  5 )

)

l) (2 5  3 3)2

o)

35 90
7 2

40 3 128
q)
10 3 2

p) 12 60  4 3

s)

4 3  12 15
4 3

t)

r)

108  150
6

u)

4 30 xy 5
8 5 xy

40 60  25 10
5 5

EXTRA: 4) Find the area and perimeter of each.
a)

b)

28

5 5

rectangle

7

3 5

80

c)
square

2 7

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 3: Foundations - Rationalizing Denominators
REVIEW: 1) Simplify each:
b) 5 6 (3 3  2 2 )

a) 2 3  5 12  2 27

2) Rationalize the denominator of each and simplify.
15
7
a)
b)
10
2

e)

9x
3 x

h)

7
2 3

f)

c)

c)

x4
x 2

4
x 3

10 18
3 50

d)

g)

1 x
1 x

i)

14
3 2

j)

8
5 3

l)

1 5
3 5

m)

5 2 1
2 2 1

Extras:
k)

4x
2 x

3) a)

2 6
3 6

b)

7 3
7 3

1
x2 x

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 4: Solving Radical Equations
REVIEW: 1) Simplify (5  7 )2

2) Rationalize the denominator and simplify:

2 3
4 3

3) Solve and check the equation 3 8  x  2  10 for x. . Next to each step, write a description
of what is being done. Is your answer a solution to the given equation? Explain your answer.

4) Is there a value of
If no, explain why not.

5) Is there a value of such that
If no, explain why not.

such that

If yes, what is the value?

x  2  0 ? If yes, what is the value?

6) Solve each and check
a) 4 x  6

b)

3x  2  5  3

e)

d)

x2 0 ?

x  8  4

x2  11  1  x

c)

f)

2x 1  3  4

15  x 2  5  x

6g) 5  4x  3  10

h)

x4
2
3

k)

16
4
x3

l) 3 2x  1  6  4

b)

5x  3  x  13  0

c)

j)

3

i) 3 x  2  2 x  7

2x  2

7) Solve and check
a) 3 x  2  2 x  8  0

x  3  x2  9  0

8) In right  ABC, AB = 6 and BC = x
a) Write an expression for the length of the hypotenuse in terms of .
b) Find the value of

EXTRA: 9)
12)

for which AC – AB = 4

5x  3  x  17  0

10) x  6 x  7

x  5  1 x

13)

11)

2x  3  x  13  4

3

6  x  4

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 5: Linear Systems in Three Variables
Review
1) Solve the following equations and check:

a) x  2  3x  16

2) 4x  3y  1

3x  2y  5

4x 4x

b)

3)

4) 2x  3  7  y
5x  2y  4x  3

3x  2y  9
12x  8y  40

5)

xyz3
3x  2y  z  4
x  y  z  1

6)

4x  6y  2z  9
2x  4y  2z  9
x  y  3z  4

7)

4x  3y  6z  2
2x  3y  3z  2
10x  6y  3z  0

8)

xz5
2x  y  7
y  3z  12

9) x  y  z  5
3x  z  2
4y  z  8

10) 3x  5y  z  8
7x  y  4
4y  z  10

11) Find the equation of the form y  ax  bx  c
a. (-1, -8) (1, 2) (2, 4)
2

whose graph passes through the following points:
b. (1, 9) (4, 6) (6, 14)

12) The PCA Nut Company sells nut mixtures in three sizes that contain different mixtures of peanuts,
cashews, and almonds. The $12.50 mixture contains 1 pound of peanuts, 2 pounds of cashews and 2
pounds of almonds. The $29.50 mixture contains 5 pounds of peanuts, 4 pounds of cashews and 4
pounds of almonds. The $20.50 mixture contains 5 pounds of peanuts, 1 pound of cashews and 4
pounds of almonds. Find the cost per pound of each type of nut.

13) A company makes woven blankets, rugs and skirts. Each blanket requires 24 hours of spinning the yarn,
4 hours of dying the yarn and 15 hours of weaving. Rugs require 30, 5 and 18 hours and skirts require
12, 3 and 9 hours respectively. If there are 306, 59 and 201 hours available for spinning, dying and
weaving, respectively, how many of each item can be made?

Extra:

14)

1 2 3
  3
x y z
1 2 1
  1
x y z
2 2 3
  4
x y z

15)

2 1 2
  4
a b c
1 2 2
   2
a b c
3 3 4
  2
a b c

16) An oil refinery in Tulsa sells 50% of its production to a Chicago distributor, 20% to a Dallas distributor
and 30% to an Atlanta distributor. Another refinery in New Orleans sells 40% of its productions to
Chicago distributor, 40% to the Dallas distributor and 20% to the Atlanta distributor. A third refiner in
Ardmore sells the same distributors 30%, 40%, and 30% of its production. The three distributors
received 219,000, 192,000, and 144,000 gallons of oil, respectively. How many gallons of oil were
produced at each of the three plants?

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 6: Decomposition of Fractions
Review:
2
1) Find the equation of the form y  ax  bx  c whose graph passes
through the following points (-2, 6) (1, 0) and (2, 2)

2) Find a solution to the system if one exists

2x  3y  4z  2
6x  6y  6z  5
4x  4y  2z  3

3) Find the partial fraction decomposition for the following example by filling in the blank to make
the equation true for all x except 3 and -2 .

x7
?
1


x  x 6 x 3 x  2
2

4) Find the partial fraction decomposition for the following example by filling in the blank to make
the equation true for all x except 2 and -3.

5
?
1


x  x 6 x 2 x 3
2

5) Find the partial fraction decomposition for the following example by filling in the blank to make
the equation true for all x except 1 and -3.

x7
?
1


x  2x  3 x  1 x  3
2

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 7: Foundations - Circles
1) Find the center and the radius of each of the following circles.
a) x2 + y2 = 16
b) (x – 3)2 + (y – 5)2 = 25

c) (x – 1)2 + (y + 3)2 = 49

d) x 2 + (y + 1)2 = 81

e) x2 + y2 = 21

f) (x + 4)2 + (y - 7)2 = 5

Extras:
g) (x + 2)2 + (y + 2)2 = 2

h) x 2  y2  4x  12y  9  0

i) x 2  y2  6x  8y  9  0

2) Graph each of the following circles:
a) x2 + y2 = 36

b) (x – 2)2 + (y + 1)2 = 16

3) Write the equation of each of the following circles
a) Center at (2,3), Radius = 5 b) Center at (-3,2), Radius = 7

c) Center at (0,0), Radius =

4) Write the equation of a circle whose center is (2,2) and passes through the point (4,4)

5) Write the equation of a circle whose center is (0,5) and passes through the point (-5,5)

6) Write the equation of a circle with center (3,4) tangent to the y-axis .

6

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 8: Graphing Systems of Equations
Review:
1) Find a solution to the system if one exists

x  y  z 1
x  2y  z  2
2x  y  z  1

2) Find the partial fraction decomposition for the following example by filling in the blank to make
the equation true for all x except ½ and -1

5 x
?
2


2
2x  x  1 2x  1 x  1

3) Find the coordinates of the points of intersection (if they exists) for the two equations algebraically

a) x 2  y2  10 and 2y  x  1

c) x 2  y2  25 and y  2x

b) x 2  y2  10 and y  x  2

d) x 2  y2  4x  2y  4  0 and y  2x  5

4) a) Find the coordinates of the points of intersection (if they exists) for the two equations algebraically.

x 2  y2  8x  6y  0 and x 2  y2  8x  6y  16

b) Write the equation of each circle in standard form

c) Graph each circle and label the points of intersection.

5) Find the coordinates of the points of intersection (if they exist) for the two equations algebraically.
Illustrate Graphically

a) y  x 2  x 1 and y  2x 1

b) y  x 2  6x  3 and y  2x  3

6) Find the coordinates of the points of intersection (if they exist) for the two equations algebraically.
Illustrate Graphically.

a) y2  3y  x  2 and 2y2  7y  x  5

b) y  x 2  3x and y  x 2  3x  4

Extra:
Find the coordinates of the points of intersection (if they exist) for the two equations algebraically.
Illustrate Graphically.

7a) 8x  4y  20 and x 2  y2  15

7b) y  2(x  3)2  4 and y  2(x  2)2  2

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 9: Foundations: Parabola
1) Answer the following questions based on the graph below:
Graph A
Graph B
a) State the x-intercepts:

Graph C

b) State the y-intercept:
c) Vertex:
d) Sign of the leading coefficient:
e) Does the vertex represent a minimum or maximum?
f) Find two x values that have symmetry with the axis of symmetry
g) State the equation of the axis of symmetry.
h) Describe the end behavior.

Graph A

Graph B

2) Given the equation f ( x)  ( x  2)( x  3)
a) State the x-intercepts:
b) State the y-intercept:
c) State the equation of the axis of symmetry
d) State the vertex
e) Is the vertex a maximum or a minimum?
f) Graph the equation

Graph C

3) Find the vertex of the parabolas for the following quadratic equations.

a) y  ( x  3)2  2

b) y  ( x  2)2  3

c) y  2( x  1)2  4

1
d ) y   ( x  4.5) 2  2.5
2

4) Write a quadratic equation to represent a parabola with the following vertex.
Use a leading coefficient of 1.

a) vertex : (3, 2)

b) vertex : 100, 50 

c) vertex : ( 10,30)

5) Solve each equation by completing the square and express irrational roots in simplest radical form.
a) x2 + 6x – 16 = 0
b) x2 - 4x –7 = 0
c) 3x2 – 6x = 15

d) x2 + 10x – 11 = 0

e) x2 – 12x + 5 = 0

f) x2 – 8x = 36

Extra:
6) Find the axis of symmetry, graph each parabola and find the roots graphically to the nearest hundredth.
a) y = x2 – 4x – 6
b) y = -x2 –3x +11

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 10: The Definition of a Parabola
Review
1) Solve for x, y and z

2x  3y  z  1
3x  6y  6z  27
4x  3y  2z  13

2) Find the coordinates of the points of intersection (if they exists) for the two equations algebraically.

y  x 2  5x and y  x 2  5x  3

3) Given the two equations: x 2  y2  16 and y  k
a) for what value of k will the above system of equations have two solutions?

b) for what value of k will the above system of equations have one solution?

c) for what value of k will the above system of equations have no solutions?

4) Find the distance in each of the following. Leave your answer in radical form:
a) (0, 5) to ( 3,3)
b) ( x, 2) to (0, -3)
c) (x,y) to (3,4)

d) the vertical distance from point (x,4) and y = 1

e) the vertical distance from the point (x,-2) and y =3

5a) Given : focus at ( 0, 4) and Vertex(0,2)
State and draw the equation of the directrix
State and draw the equation of the axis of symmetry

b) Given : focus at ( 2, 7) and Vertex(2,3)
State and draw the equation of the directrix
State and draw the equation of the axis of symmetry

c) Given: vertex at (0, 2) and directrix y= 2
State and plot the coordinates of the focus
State and draw the equation of the axis of symmetry

d) Given: vertex at (-3,2) and directrix y= 3
State and plot the coordinates of the focus
State and draw the equation of the axis of symmetry

6) Derive an analytic equation for a parabola whose focus is (0, 6) and the directrix is the -axis.
Explain how you got your answer. Sketch the parabola and label the focus and the directrix

7) Find the values of x for which the point (x, 3) is equidistant from (0, 5) and the line y=-1.

8) Find the values of x for which the point (x, 8) is equidistant from (0, 11) and the line y=2.

9) Find the values of y for which the point (5,y) is equidistant from (7,0) and the line x= 1 .

10) Given the equation y 

1 2
x 2
12

a) Find the coordinates of the three points on the graph of
whose x – values are 6, 6 and 12

y

1 2
x 2
12

b) Show that each of the three points in part (a) is equidistant from the point (0,5) and
the line y  1

c) Show that if the point with coordinates (x, y) is equidistant from the point (0,5) and the line y  1
then

y

1 2
x 2
12

Extra:
11) Given the equation

1
y  x2  x  5
8

a) Find the coordinates of the three points on the graph of
whose x – values are 4,0 and 8

1
y  x2  x  5
8

b) Show that each of the three points in part (a) is equidistant from the point (4,5) and the line y = 1

c) Show that if the point with coordinates (x, y) is equidistant from the point (4,5) and the line y=1

1
then y  x 2  x  5
8

12) Derive the analytic equation of a parabola
with focus (2, 4) and directrix y  2 .
Use the diagram to help you work this
problem.
a) Label a point
anywhere on the
parabola.
b) Write an expression for the distance from
the point
to the directrix.

c) Write an expression for the distance from
the point (x,y) to the focus (2, 4) .

d) Apply the definition of a parabola to create an equation in terms of
Solve this equation for y.

and .

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations

Homework 11: Equation of Parabolas
Review
1) Find the values of x for which the point (x, 5) is equidistant from (0, 4) and the line y = 1.

2) Find the coordinates of the points of intersection (if they exists) for the two equations algebraically.
y  x 2  x  3 and y  2x  1

3) Use the definition of a parabola to sketch the parabola defined by the given focus and directrix.
a) focus at ( 0, 4) and directrix is the x axis
b) focus at (0,3) and directrix y = 1

c) focus at ( 4,5) and directrix y = 7

d) focus at (2,3) and directrix x = 4

4) Show that if the point with coordinates (x, y) is equidistant from the point (2,5) and the line
1
y  1 then y  (x  2)2  3
8

5) Show that if the point with coordinates (x, y) is equidistant from the point (1, 5) and the line

y  1 then y  

1
(x  1)2  3
12

6) Show that if the point with coordinates (x, y) is equidistant from the point (3, 2) and the line
1
x  1 then x  (y  2)2  2
4

7) Show that if the point with coordinates (x, y) is equidistant from the point (1,3) and the line
1
x  5 then x   (y  3)2  3
8

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 12: Congruent/Similar Parabolas
Review:
1) For each of the following parabolas state the coordinates of the vertex, focus and the equation of the
directrix:

a) y 

1 2
x
4
Vertex :
Focus :
Directrix :

1
b) y  (x  2) 2
4
Vertex :
Focus :
Directrix :

1
c) y  (x  1) 2  2
4
Vertex :
Focus :
Directrix :

1
c) x  y 2
8
Vertex :
Focus :
Directrix :

1
d) x  (y  1) 2
8
Vertex :
Focus :
Directrix :

1
e) x  (y  1) 2  2
8
Vertex :
Focus :
Directrix :

f) y  

1 2
x
12

Vertex :
Focus :
Directrix :

g) y  

1
(x  1) 2  2
12

h) y  

1
(x  1) 2  1
12

Vertex :
Focus :
Directrix :

Vertex :
Focus :
Directrix :

j) (y  1) 2  4x  8
Vertex :
Focus :
Directrix :

k) x 2  4y  2x  9  0
Vertex :
Focus :
Directrix :

Extra :
i) (x  2) 2  8(y  1)
Vertex :
Focus :
Directrix :

2) Sketch each parabola, labeling its focus, directrix and vertex.
1
1
a) y  x 2
b) y  x 2  1
2
2

1
c) y   x 2
8

e) x 

1 2
y
12

1
d) y   x 2  1
8

f) x 

1 2
y 2
12

3) Sketch each parabola, labeling its focus, directrix and vertex.

1
a) y  (x  1)2  2
4

1
b) y   (x  1)2  2
4

4) Determine the distance from the focus to the directrix and decide if the two parabolas are congruent?

Distance :
Are they congruent?

Distance:
If they are congruent state a transformation:

5) Determine the distance from the focus to the directrix and decide if the two parabolas are congruent?

Distance :
Are they congruent?
Are they similar?

Distance:
If they are congruent state a transformation:

6) Determine the distance from the focus to the directrix and decide if the two parabolas are congruent?

Distance :
Are they congruent?
Are they similar?

Distance:
If they are congruent state a transformation:

7. Determine which equations represent the graph of a parabola that is congruent to the parabola shown to
right.

yes / no
1
a) y  x 2
8

_____

b) y 

1 2
x
16

_____

c) y 

1
(x  2) 2
16

_____

1
d) y  (x  2) 2  1
4
e) x 

1
(y  1) 2
16

_____

_____

8) Let P be the parabola with focus (1, 4) and directrix y  2
a) Write an equation whose graph is a parabola congruent to P with a focus (0,4).

b) Write an equation whose graph is a parabola congruent to P with a focus (0, 2).

c) Write an equation whose graph is a parabola congruent to P with the same directrix, but different focus.

d) Write an equation whose graph is a parabola congruent to P with the same focus, but with a vertical
directrix.

Extras:
9) Let P be the parabola with focus (4, 2) and directrix y  6
a) Write an equation whose graph is a parabola congruent to P with a focus (6, 2).

b) Write an equation whose graph is a parabola congruent to P with a focus (0,3).

c) Write an equation whose graph is a parabola congruent to P with a different directrix and a different focus.

d) Write an equation whose graph is a parabola congruent to P with the same focus, but with a horizontal
directrix.

10 Let P be the parabola with focus (0, 2) and directrix y  x.
a) Sketch this parabola.
b) By how many degrees would you have to rotate P about the focus to make the directrix line horizontal?

c) Write an equation in the form y 

1 2
x whose graph is a
2a

parabola that is congruent to P.

d) Write an equation whose graph is P', the parabola congruent to P
that results after P is rotated clockwise 45° about the focus.

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 13: Foundations: Transformations
Explain what transformation happens to f(x) for each of the followings where c is a constant
1)
a. y = f(x) + c ___________________________________________________
b. y = f(x) – c ___________________________________________________

c. y = f(x + c) ___________________________________________________
d. y = f(x – c) ___________________________________________________

e. y = 2f(x) ____________________________________________________
f. y = ½ f(x) ____________________________________________________

g. y = - f(x) _____________________________________________________
h y = f(-x) _____________________________________________________
2) Graph f ( x)  x and graph the following and explain what
transformation takes place.
a) h( x)  2 x
b) g ( x) 

1
x
2

Observation (Conclusion)
_________________________________________________
_________________________________________________
3) Graph f (x) | x | and graph the following and explain what
transformation takes place.

1
a) g(x)  f ( x)
3
1
b) h(x)  f (x)
3

4) Study the graphs below. Identify the parent function and the transformations of that function depicted by
the second graph. Then write the formula for the transformed function.

5) Given the function f (x)  x 2 .
a) Draw the graph that represents f(x) rotated 90 degrees clockwise.

b) Draw the graph that represents f(x) rotated 90 degrees counter-clockwise.

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 14: Transformations with Similar and Congruent Parabolas
Review
1) Let P be the parabola with focus (0,3) and directrix y  3
a) Write an equation whose graph is a parabola congruent to P with a focus (4,5).

b) Write an equation whose graph is a parabola congruent to P with a focus (1,3).

2) Describe the sequence of transformations that would transform the parabola P1, into similar parabola P2
Graph of P1

Graph of P2

3) Describe the sequence of transformations that would transform the parabola P1, into similar parabola P2
Graph of P1
Graph of P2

4) Let f (x)  9  x 2 . The graph of f is shown below.

1
a) On the same set of axes, graph the function g, where g(x)  f ( x)
2
b) On the same set of axes, graph the function h, where h(x)  2g(x)

5) Let f (x)  4  x 2 . The graph of f is shown below.

1
a) On the same set of axes, graph the function g, where g(x)  f ( x)
3
b) a) On the same set of axes, graph the function h, where h(x)  3g(x)

1
6) Given the parabola f (x)  x 2
8
a) State the coordinates of the focus, vertex and the equation of the directrix.

b) Describe the sequence of transformations to f to create the following parabola.
Focus (0,-2), directrix: y  2
Derive the analytic equation for the new parabola.

c) Describe the sequence of transformations to f to create the following parabola.
Focus (-2,0), directrix: x  2

Derive the analytic equation for the new parabola.

d) Describe the sequence of transformations to f to create the following parabola.
Focus (0,4), directrix: y=0

Derive the analytic equation for the new parabola .

e) Describe the sequence of transformations to f to create the following parabola.
Focus (2,4), directrix: y=-2

f) Derive the analytic equation for the new parabola.

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Homework 15: Unit 4 Review
1) Solve each for x:
a)

x 2  5x  6

b)

3x  3  x  1

c) 2 x  5  2 x  1  3

2) Solve the following system of equations.
3x – 2y + 4z = 4
2x + 5y – 3z = 3
6x = 3y + 7z = -3

3) If the following system of equations has exactly 1 solution, what is the value of k?

4) Show that the point ( 6 , 7 ) is equidistant to the point ( - 2 , 1 ) and the line y = -3.

5) Derive the equation of the parabola with a focus of ( 3 , 6 ) and a directrix of y = -2.

y = 7 – ( x – 2)2
y=k

6) Find the equation of the set of points equidistant from the point ( 2 , 0 ) and the line y = 6.

7) Solve the system of equations shown below algebraically.

(x  3) 2  y 2  36
x  y  3

8) Sketch each parabola and identify the coordinates of the focus, equation of the directrix, the coordinates of
the vertex and the coordinates of 2 additional points on the parabola.
1
1
a) y =  ( x + 1 )2 – 3
b) x = y2 + 3
8
4

9) Let P be a parabola with focus ( -1 , 3) and directrix y = -1. Write the equations of 4 parabolas congruent
to P using a focus of ( 0 , 3 ) and each of the following possible directrix equations.
a) horizontal and below the focus.
b) horizontal and above the focus.
c) vertical and to the left of the focus.
d) vertical and to the right of the focus

10) EXTRA: Let P be the parabola with focus ( 0.6 ) and directrix y = - x. Write the equation of a parabola
1 2
that is congruent to P in the form y =
x.
2a

Unit 4 – Solving and Applying Equations: Radicals and Systems of Equations
Unit 4 – HW 16

Homework 16: Unit 4 Cumulative Review
Name:____________________________

Period:________

1 a) What type of relationship is indicated by the following set of ordered pairs? Explain your reasoning by
showing the successive differences.
b) State the degree of the polynomial that these points satisfy

c) Find an equation that all the ordered pairs in the table satisfy.

2) Use the reverse tabular method to solve

x 3  3x 2  4x  12
x2  4

3) Using a2  b2  (a  b)(a  b), solve the equation (x  2)2  (2x 1)2

4) Using the Pythagorean triple { 3,4,5}, generate 3 more Pythagorean triples by using multiples of this triple.

x 3  4x 2  x  6
5) Given the polynomial function P(x) 
x 1
a) Divide P by the divisor (x – 1) and rewrite in the form P(x) = (divisor)(quotient) + remainder.

b) Evaluate P(1) .

6) Sketch the graph of the function

f (x)  (x 1)(x  2)(x  3) by finding the zeroes and determining

the sign of the values of the function between the zeroes.

7) Determine if the graph is an even function, an odd function or neither. State if the leading coefficient is
positive or negative.

8) The given graph is a third degree polynomial function f(x).
a) State the zeros of f(x).
b) Write the formula for f(x) in factored form using k for the
constant factor.

c) Use the fact that f(2)= 16, to find k.

d) Rewrite the formula for f(x)

e) Find f( -2)

9) Algebraically prove that

x 3  28
1
 1 3
, where x  3.
3
x  27
x  27

10) Does the following system of equations have a solution? If so, find one. If not, explain why not.

4x  y  3z  11
2x  3y  2z  9
x  y  z  3

11) The equation 2x 2  8x  2y2  24y  18

(1) 2(x  2) 2  2(y  6) 2  58
(2) 2(x  2) 2  2(y  6) 2  62
(3) 2(x  2) 2  2(y  6) 2  76
(4) 2(x  2) 2  2(y  6) 2  94

is equivalent to

Student Notes

Unit 5 – Complex Numbers
(N-CN.A.1, N-CN.A.2, N-CN.C.7, A-REI.A.2, A-REI.B.4b, A-REI.C.7)
Homework 1: No Real Number Solutions
REVIEW:
1) Find all real number solutions to each of the systems. If there are none, support your answer graphically.
a) 2x - 6y = 8
b) y = x2 - 4
3x – 9y = 18
y = 2x - 7

c) 3x + 4y = 18
x+y=5

d) y = - x
y = - x2

Extras:
e) y = 5
x2 + y2 = 9

f) y = x2 - 3
y=-4

2) Find the value of K so that the following system of equations has no solution. 2x – 3y = 14
6x – Ky = 16
3a) Explain graphically why the equation y = x2 + 3 has no x – intercepts.
b) Explain why the equation y = 4x3 + 2x2 – 4 has at least one x-intercept.
c) If one equation of a system of equations is y = x2 + 2, write a second equation such that the system has
only one solution.

Unit 5 – Complex Numbers
Homework 2 – Operations ( + , - , x ) with Complex Numbers
REVIEW
1) Find all real number solutions to each of the systems. If there are none, support your answer graphically.
a) 5x - 2y = 10
b) x2 + y2 = 1
10x – 4y = 20
y = x2 - 4

2) Express each in terms of i.

2
81
3

a)

25

b) 3 64

c)

e)

20

f) 3 45

g) 6 

d) 2

25
36

2
3

h) 4 

e) (3i5)(4i3)

f)

i) 4i6+ 6i17

j) (i3)4

5
8

3) Write in simplest terms: (Express in a+ bi form)
a) i5

b) i12

Extra:
g) 6i5 + 3i29

c) i51

h) 16i7 – 12i23

4) Express each in a + bi form.
a) ( 3 – 2i ) + ( 7 – 4i )

Extra:
d) ( -8 + 4i ) – ( -3 + 6i)

d) i102

b) ( 5 + 3i ) + ( -7 – 4i)

e) ( 3 +

36 ) – ( -5 –

8i18
4i10

c) ( 6 –4i ) – ( 3 – 5i )

16 )

f) 5( 6 – 2i)

4) Express each in a + bi form.( continued)
g) ( 10 – 2 45 ) + ( 2 – 3 20 )
h) ( 3 – 2i )( 2 + 4i ) + i(4+3i)

j) ( 3 –

81 )( 5 +

9 )

Extra:
m) ( 5 – 2i )2

k) ( 4 – 3i )( 7 – 5i )

i) ( 3 + 4i )2

l) ( 3 –

n) ( 4 + 3i )( 4 – 3i)

27 )( 4 +

o) (6 – 2i )( 6 + 2i )

5) Find the values of a and b that will make the statement true
a) ( a + bi) + ( 3 + 2i ) = 7 + 4i
b) ( 12 – 3i ) – (a + bi ) = 8 + 3i

c) 4( 3a + 6 ) = ( 8 – 2b)i

6) If f(x) = x2 – 4x, find a) f(2 – i)

12 )

d) 2( 5 – 3a) – 4( 3b – 2)i = a – 2( 1 - b)i

1 3
b) f (  i)
2 2

7) Find the additive inverse of
a) 3- 4i

b) -5 + 3i

8) EXTRA: Evaluate a) (1 - i )4

b) ( 1 – 2i )3

Unit 5 – Complex Numbers
Homework 3 – Graphing Complex Numbers
REVIEW: 1) Express in simplest form:
a) i37
b) ( 6 – 9 ) – ( -3 –

d) 8 28

e)

5
9

6
121

2) Multiply each by its conjugate: a) 3 – 4i

25 )

f) i4  i5

c) (4 – 7i )( 4 + 7i )

g)

i 24
i18

h) (i3)7

b) –5 + 2i

3) Graph each of the following pairs of numbers, their sums and their differences.
a) ( -3 + i ) and ( 2 – 4i )
b) ( 4 + 2i ) and ( -2 – 3i )

4) Determine the quadrant that each lie.
a) ( -4 – 3i) + ( -2 – 2i)

5) Plot each:
a) 5 – 3i
b) -2- 4i
c) -2i
d) 3

5 7
e)   i
2 2
f)

14  i 28

b) (-3 – 4i ) – ( -2 – 6i)

c) (3 – 2i)2

Unit 5 – COMPLEX NUMBERS
Homework 4 – Division of Complex Numbers
REVIEW:
1) Express in simplest form:
a) ( 1+ i )2

b)( 3 –

2) Express in simplest a + bi form: a)

4 )( 2 +

25 )

c) 6i2( 3 - 4i + 2i2 - 3i4 )

5  3i
i

b)

8  4i
2i

c)

2  5i
3i

d)

10
2i

e)

13
3  2i

f)

30
1  3i

g)

5i
3  4i

h)

3  4
2  9

j)

3  2
2  2

k)

4  6
2  5

3)

14  8i
65

Extras:
3i
i)
3i

3a) The expression

2
14  8i
is equivalent to 1)
7  4i
65

b) Find the reciprocal of (4 – 3i)

2)

14  8i
33

4)

14  8i
33

c) Find the multiplicative inverse of 5 – 2i

Unit 5 – COMPLEX NUMBERS
Homework 5 – Complex Numbers as Solutions to Equations (Discriminant)
REVIEW:
1) Solve for x:
a) x2 – x + 4 = 3x + 49

b) x2 – 10x – 5 = 0

2) Describe the roots (Real or Imaginary, Equal or not Equal, Rational or Irrational) for each.
a) 2x2 – 4x + 5 = 0
b) 3x2 – 5x = 4
c) x2 – 6x + 9 = 0

d) 3x2 + 5x –2 = 0

e) 4x2 + 20x + 25 =0

f) x2 = 25

3) Which of the following equations has real, rational and equal roots?
(1) 2x2 + 7x – 9 = 0
(2) 9x2 + 6x + 1 = 0
(3) 9x2 – 16 = 0

(4) x2 – 2x –15 = 0

4) Which of the following equations has imaginary roots?
(1) 2x2 + 5x + 9 = 0
(2) x2 + 6x + 9 = 0
(3) x2 – 49 = 0

(4) x2 + 2x –15 = 0

5) Which of the following could be the value of the discriminant of a parabola that does not intersect the x
axis?
(1) 0
(2) 25
(3) 30
(4) -4

6) Which of the following could be the value of the discriminant of a parabola that intersects the x axis at 2
distinct points?
(1) 0
(2) 25
(3) -15
(4) -4

7) Find the value(s) of b, which would produce two real, rational and equal roots.

x2 + bx + 9 =0

8)

For what integer value of a would ax2 – 6x + 5 = 0 produce imaginary roots?
(1) 1
(2) 2
(3) 0
(4) – 1

9)

Find the largest integral value of c for which the roots of 3x2 + 5x + c = 0 are real.
(1) 1
(2) 2
(3) 3
(4) - 1

10)

For what value of b will the roots of 2x2 – bx + 9 = 0 produce two real, rational and unequal roots?
(1) - 1
(2) 0
(3) 5
(4) 9

11)

Which of the following describes the graph of 2x2 – 3x – 2 =0?
(1) The parabola would lie entirely above the x axis.
(2) The parabola would lie entirely below the x axis.
(3) The parabola would be tangent to the x axis.
(4) The parabola would intersect the x axis at two distinct points.

12) The graph shown below is an example of a quadratic equation whose discriminant is
(1)
(2)
(3)
(4)

A negative number
0
A positive number that is a perfect square.
A positive number that is not a perfect square

Unit 5 – COMPLEX NUMBERS
Homework 6 – Complex Numbers as Solutions to Equations (Quadratic Formula)
REVIEW:
1) Factor each completely:

a) 64x2 – 121

b) 15x3 + 5x2

c) x2 + 8x + 12

d) 2x2 + 3x – 5

e) 4x2 – 8x – 60

f) 6x2 – 13x + 5

g) x3 – 81x + x2 - 81

2) Solve for x: a) x2 – 14x + 33 = 0

b) 3x2 - 16x + 5 =0

c) x2 +3x = 28

3) Solve each equation by completing the square and express irrational or imaginary roots in simplest radical
form or a + bi form.
a) x2 + 6x – 16 = 0
b) x2 - 4x –7 = 0
c) 3x2 – 6x = -15

Extras:
d) x2 + 10x – 11 = 0

e) x2 – 12x + 5 = 0

f) x2 – 8x = -36

4) Solve each equation and express irrational or imaginary roots in simplest radical form:
a) 2x2 – 3x – 2 = 0
b) x2 – 10x + 13 = 0
c) 4x2 + 25 = 12x

Extras:
d) 2x2 + 6x – 7 = 0

e) x2 – x +1 = 0

f) 3x2 – 10x = -5

Unit 5 – COMPLEX NUMBERS
Homework 7 – Sum/Product and Writing Quadratic equations
REVIEW:
1) Solve for x:

10 = x +

24
x

2) Describe the roots of the equation 3x2 – 5x – 2 = 0

3) Find the value(s) of b that would produce real, rational and equal roots for 9x2 +bx + 4 = 0.

4)
Find the sum and the product of the roots for each.
a) x2 – 4x + 6 = 0
b) 2x2 + 5x – 8 = 0
c) 3x2 + 7 = 6x

5)

d) –x2 – 3x +4 = 0

Write the quadratic equation whose roots are as follows:

a) 2 and 5

b) 3 – 2i and 3 + 2i

c) 4  3 2 and 4  3 2

1 i
 , find the other root and write the equation.
3 3

6)

If one root of a quadratic equation is

7)

If x2 – 12x + c = 8 and one root is 2, find the other root and find the value of c.

8) If one root of the equation 2x2 + bx – 6 = 0 is

1
, find the other root and the value of b.
2

9) Write a quadratic equation in standard form such that -4 is its only solution.

10) Give an example of a quadratic equation in standard form that has a) exactly two distinct real solutions.

b) Exactly two complex solutions.

11) If the sum of two roots is 12 and the product is 27, find the 2 roots and write the equation of the quadratic.

12a) If the two solutions to the quadratic equation x2 + 8x + 12 = 0 are calculated to be 2 and 6, are these
solutions verified by using the sum and product formulas? Explain.

b) If 2 solutions to the quadratic equation 2x2 – 6x + 5 = 0 are

3 1
3 1
 i and  i , are these solutions verified
2 2
2 2

by the sum and product formulas. Explain.

13) EXTRA: A quadratic equation in standard form is written as ax2 + bx + c = 0. a) Using the quadratic
formula x 

b  b2  4ac
b
c
, derive the formulas for the sum (
) and the product ( ) of the roots.
2a
a
a

b) Assign to a, b, and c either positive values or negative values. Determine a possible combination of
positives and negatives that will determine a quadratic equation that has NO REAL SOLUTIONS.

Unit 5 – COMPLEX NUMBERS
Homework 8 – Factoring Extended to the Complex Numbers
REVIEW 1) Use the discriminant to predict the nature of the solutions to the following equations and use the
sum and product formula to determine if your solutions are possible.
a) 4x - x2 = 29

b) 2x2 = 16x – 8

2) Find each product:
a) ( 2x + i )(2x – i )

b) (x – 7i )2 ( x + 7i)2

3) Completely factor each.
a) x2 + 25

b) x2 + 7

c) (x + (3+i))(x + (3-i))

c) x3 – x2 + 3x – 3

d) x4 - 81

4) For each polynomial, solve P(x) = 0 and determine the number of x intercepts P(x) will have.
a) P(x) = 8x3 – 2x

b) P(x) = x4 - 2x3 - 5x2

c) P(x) = x4 + 29x3 + 100x2

5) Write a polynomial P(x) with the lowest possible degree that has the given solutions.
a) x = 4, -2, 3i, -3i

b) x = -3, 2i

c) x = 0, 3, 2 + i, 2 – i

d) x = 6, 1+3i,

5, - 5

6a) Explain the difference between x-intercepts and solutions to an equation.

b) If given f(x) = x3 – 3x2 – 15x, how many pairs of points would be included
in the solution set for f(x)? _______________
c) If given x3 – 3x2 – 15x = 0, how many values of x are there in the solution set? _____________________
d) Are these values of x also considered roots? _____________________
e) How many of the values of x in part b are x-intercepts? ________________
f) Does a root have to be an x-intercept? _________________
g) Does an x-intercept have to be a root? ____________________
7a) Given x4 + 64 = (x2 – 2x + 4)(x2 + 2x + 4) , find the nature of the roots of P(x) = x4+ 64
by finding the nature of the roots of the two quadratic factors shown.
b) The degree of P(x) = x4 + 64 is ______,
which implies that there will be ______ solutions to x4 + 64 =0.
d)
c) These solutions will all be ______________.
d) Sketch a function that demonstrates this fact.
e) Must a third degree equation have at least on real solution?______ Why? _______________________

Unit 5 – COMPLEX NUMBERS
Homework 9 – Finding Number of Linear Equations for Higher Order Polynomials
REVIEW 1) Given P(x) = x3 + 4x2 + 9x + 36.
a) What is the degree of P(x)? ______

b) How many possible solutions are there? _____

c) Must there be at least one real solution?________ d) Why?__________
e) Could there be only one complex solution? ______

f) Why? ________

g) Find all the solutions of P(x).

2) Write a function, f(x), with the lowest possible degree that has the given solutions.
a) 5, 6i

b)

6 , - 6 , 2 - 5i

3) Write each as a product of linear factors.
a) x2 – 5x – 14
b) x2 - 36
c) x2 + 36

d) x2 + 6x + 10

4) Express each in terms of linear factors.
a) f(x) = x3 - 3x2 – 40x
b) f(x) = x3 +81x

c) f(x) = x3 + x2 + 8x + 8

d) f(x) = 2x3 + 5x2 – 23x + 10 given f( -5) = 0

5) TRUE or FALSE
a) A degree 5 polynomial will have five linear factors? ________
b) The graph of a degree 4 polynomial will have at least 2 x-intercepts?________
c) A polynomial of odd degree must always cross the x axis? __________

6) Given the graph of P(x) = x5 – x4 - 8x3 + 8x2 – 9x + 9

a) Use the graph to find the real zeros of P(x).

b) Verify that the zeros are correct by using the remainder
theorem.

c) P(x) can be written in terms of how many linear factors?
__________
d) Express P(x) in terms of linear factors.

e) How many solutions does P(x) have?_______ f) How many must be complex? ____
g) Find all the zeros of P(x).

7a) The equation x3 – 125 = 0 has a solution x = 5. Explain why or why not that is the only solution.

b) The equation x2 – 10x + 25 = 0 has a solution x = 5. Explain why or why not that is the only solution.

EXTRA:
8a) Given f(x) = x6 - 28x3 + 27, how many linear factors does f(x) have? ______

8b) Using w = x3, find the zeros of f(x).

Unit 5 – COMPLEX NUMBERS
Homework 10 – Unit 5 Review
1)
Solve each for x:
a) x2 – 6x + 8 =0

b) 3x2 + x = 10

d) x4 – 29x2 + 100 = 0

e)

4 16  3x x


x
3x
3

c) 2x2 + 2x + 5 = 0 (in a + bi form)

f)

4 x  20  3  x

g) Solve by completing the square: x2 – 10x – 24 = 0

2)
Describe the roots ( Real or Imaginary, Equal or not Equal, Rational or Irrational) for each:
a) 3x2 – 5x – 2 = 0
b) 2x2 – 8x + 8 =0
c) x2 + 25 = 0

3)

Find the sum and the product of the roots of the following equations:

a) 2x2 – 8x + 5 =0

4)

b) 3x2 – 9x = 0

c) 

1 2
x –3x + 2 = 0
2

Write a polynomial equation having the following as roots (with the degree shown):
a) 3 , -5 , 2i ( degree 4)
b) 6 – 2i and 6 + 2i ( degree 2)

5) Determine the value of K so that the graph of the system of equations has no solution.
Kx + 2y = 12
12x + 8y = 21

6) Find the sum and the product of the solutions of x2 – 8x + 25 = 0, then find the actual roots. Verify that
these roots are possible by using the sum and the product of the solutions.

7) Find the value of k in each of the following:
a) kx2 – 6x + 1 =0 if the equation has real, rational and equal roots.

b) 3x2 + kx - 6 = 0 if the equation has one root equal to 2.

c) 2x2 + 6x + k = 0 find the smallest integral value of k, such that the equation has imaginary roots.

d) Show that for k > 3.125, the solutions of 2x2 – 5x + k = 0 are not real numbers.

8) Given P(x) = x3 - 2x2 – 2x + 12
a) What is the degree of P(x)? ______
b) How many possible solutions are there? _____
c) Find the number or real solutions___
d) The number of complex solutions_____
e) Find all the solutions of P(x).

9) Given the graph of P(x) = x4 + 2x3 + x2 +18x - 72
a) Use the graph to find the real zeros of P(x) and verify Part 1 of the
Fundamental Theorem of Algebra.
b) Verify that the zeros are correct by using the remainder theorem.
c) Express P(x) in terms of linear factors.

10) EXTRA: The point 5 on the number line rotates 90 to 5  i.
Fill in each box with the appropriate value after successive multiplications
by i as the values are rotated 90 counterclockwise.
a:_____
b:______
c:_____
d:______

Unit 5 – HW 11

Unit 5 – COMPLEX NUMBERS
Homework 11 – Unit 5 Cumulative Review
Name:____________________________

1) What is the solution set of the equation 9 x  10  x ?

(1) {1} (2) {9}

Period:________
(3) {10} (4) {10, 1}

2) The roots of the equation ax2 + 4x = -2 are real, rational and equal when a has a value of
(1) 1
(2) 2
(3) 3
(4) 4

3) The relationship between voltage, E, current, I, and resistance, Z, is given by the equation E = IZ. If a
circuit has a current I = 3 + 2i and a resistance Z = 2 – i, what is the voltage of this circuit?
(1) 8 + i
(2) 8 + 7i
(3) 4 + i
(4) 4 – i

4) Which expression is equal to

2  3i
?
2  3i

(1)

13  12i
13

1 1

x
y is equivalent to (1) xy
5) The expression
1 1
yx
 2
2
x
y

(2)

5  12i
13

(3) 13 + 12i

(2)

xy
x y

(3)

6) Solve for x and express your answer in simplest a + bi form:

4
3

7
x x 1

yx
xy

(4) -5+12i

(4) y – x

7) If 2 + 3i is one root of a quadratic equation with real coefficients, what is the sum of the solutions of the
equation? What is the product of the solutions? Write the quadratic equation.

8) Find the solutions to x4 – 12x2 - 64 = 0 and the x-intercepts of y = x4 - 12x2 – 64.

9) Given i is the imaginary unit, (3  yi)2 in simplest form is
1) y 2  6 yi  9
2)  y 2  6 yi  9
3)  y 2  9
4) y 2  9

10) A landscape architect’s designs for a town park call for two parabolic-shaped walkways. When the park is
mapped on a Cartesian coordinate plane, the pathways intersect at two points. If the equations of the two
curves of the walkways are y = 11x2 + 23x + 210 and y = -19x2 – 7x + 390, determine the coordinates of the
two points of intersection. (Only an algebraic solution can receive full credit.)

11) Express the function in terms of linear factors if one of the zeros is given.
and f(2) = 0.

f(x) = x3 – 3x2 -10x +24

12) The graph below represents a hill which is approximately 65 ft. high, 600 feet wide, with a peak at about
250 ft. The river is about 400 ft. wide. The deepest part of the river is 35 feet deep and it is located halfway
across the river.
a. Using only a pencil and paper, write a cubic polynomial function that could represent the curve
shown (here, represents the distance, in feet, along the horizontal axis from the western base of the
hill, and
is the height, in feet, of the land at that distance from the western base). Be sure that
your formula satisfies. h(200)  64

b. Since the river is 35 feet at its deepest point, would a cubic polynomial provide a suitable model for
this hill and riverbed? Explain.

13) Prove that

x  7x  12

has no solution.

2
14) A solution of the equation 3x  2x  5  0 is

(1)

1 1
 i 14
3 3

1 1
(2)   i 14
3 3

(3)

1 1
 14
3 3

(4)

1
3

Student Notes

Unit 5 – HW 12

Module One Assessment
Homework 12 – End of Module One Assessment
Name:____________________________

Period:________

1) The given graph is a third degree polynomial function f(x).
a) State the zeros of f(x).
b) Write the formula for f(x) in factored form using k for the constant
factor.

c) Use the fact that f(3)= 16, to find k.

d) Rewrite the formula for f(x)

e) Find f ( -1)

2) The graph below represents a hill which is approximately 1300 ft. high, 600 feet wide, with a peak at
about 250 ft. The river is about 400 ft. wide. The deepest part of the river is 60 feet deep and it is located
halfway across the river.
a) Using only a pencil and paper, write a cubic polynomial function that could represent the curve
shown (here, represents the distance, in feet, along the horizontal axis from the western base of the
hill, and
is the height, in feet, of the land at that distance from the western base). Be sure that
your formula satisfies. h(200)  1280

b) Since the river is 60 feet at its deepest
point, would a cubic polynomial provide a
suitable model for this hill and riverbed?
Explain.

3) John notices that by taking any two consecutive integers, multiplying them together, and adding the larger
number to the result, the answer always seems to be the larger number squared.
For example:

2x3  3  9 or 32
4x5  5  25 or 52
6x7  7  49 or 7 2

To prove his observation, John writes (n  1)(n  2)  (n  2) .
What answer is he hoping to show this expression equals?

4) A shipping company is designing rectangular prism boxes with rectangular bases that have a length that is
1 in. more than the height and width that is 1 in, less than the height of the box.
a) Write a polynomial that represents the volume of a box with height

b) Find the dimensions of the box if its volume is 210 cubic inches.

inches.

5) Let P be the parabola with focus (3, 2) and directrix y  4
a) What are the coordinates of the vertex of the parabola?

b) Plot the focus and draw the directrix on the graph below.
Then draw a rough sketch of the parabola.

c) Find the equation of the parabola with this focus and directrix.

d) What is the -intercept of this parabola?

e) Demonstrate that your answer from part (d) is correct by showing that the -intercept you identified is
indeed equidistant from the focus and the directrix.

f) Is the parabola in this question (with focus point (3, 2) and directrix y = -4 ) congruent to a parabola
with focus (-2,5) and directrix
? Explain.

g) Is the parabola in this question (with focus point (3,2) and directrix y = -4 ) congruent to the parabola
with equation given by y  x 2 ? Explain.

h) Are the two parabolas from part (g) similar? Why or why not?

6) The graph of the polynomial function

f (x)  x3  2x 2  3x  10 is shown below.

a) Based on the appearance of the graph, what does the
real solution to the equation f (x)  x 3  2x 2  3x  10
appear to be?
Prove algebraically that your answer is in fact a zero
of
.

b) Write

as a product of a linear factor and a quadratic factor, each with real-number coefficients.

c) What is the value of f(10)? Explain how knowing the linear factor of f establishes that f(10) is a
multiple of 12 .

d) Find the two complex-number zeros of

e) Write

as a product of three linear factors.

.

7) Does the following system of equations have a solution? If so, find one. If not, explain why not.
2x  3y  3z  3
6x  6y  12z  13
12x  9y  z  2

8) Write a system of two equations in two variables where one equation is quadratic and the other is linear
such that the system has one solution. Explain, using graphs, algebra, and/or words, why the system has
one solution.

9a) Prove that

x  6x  8

has no solution.

9b) Prove that x  5x  6 has one solution.

10) A line passes through the points (-2,0) and P( 0,t) for some real number and intersects the circle
x 2  y2  4 at a point different from (-2,0). If t = 1, so that the point has coordinates (0,1), find the
coordinates of the point .

Extra:
8 15
11a) Which Pythagorean triple is associated with the point Q( , )
17 17

b) If

8 15
Q( , )
17 17

c) Suppose we set

the circle

, what is the value of so that the point

x

.

a 2 1
and
a2 1

y

on the circle x 2  y2  1 ?

has coordinates (0,t) ?

2a
, for a real number . Show that
a 1
2

is then a point on

Unit 6: Real Numbers (N-R1, N-RN.A.2, N-Q.A.2, F-IF.B.6, F-BF.A.1a, F-LE.A.2)
Homework 1: Foundations: Properties of Exponents
REVIEW: Solve each for x:
1)

2x 2  7  x  1

2) x2 – 5x – 14 = 0

4) Simplify each:
a) x5 x2

e)

b) y4 y  y3

x6
x2

f)

i) (3x) 2

5

3

m) (3x y ) (-4x y )

 3x 
q)  
 2 

c) 35  37

y 16
y4

g)

2

(24a10 b5 c7 )
n)
(6a 5b5 c 9 )

 4x 2 y 
r) 

 3a 

3

5x 1  4x  5

d) (2x) 3  (2x) 2

49
43

2

k)  x3 y 4 
5


j) (2x2y3) 3

4 3

3)

h)

(3x)8
(3x)2

2

l) (-2x5) 3

a

o) 2  2

b

3a x
s)
3a y

3x
p) y
3

Unit 6: Real Numbers
Homework 2: Integer Exponents
Review:

1) Simplify (

2x 3 y2 3
)
x 2 y2 w

2) Assuming b  0,
1)

2 3 3a
3b
3

3)

36ab
3b

3

4a
is equivalent to :
27b3
3

2)

4a
3b

4)

23 a
b

3) Suppose your class tried to fold an unrolled roll of toilet paper. It was originally 5 in wide and 20
feet long. Toilet paper is approximately 0.004 in. thick.
a) Complete each table and represent the area and thickness using powers of 2

b) Create an algebraic function that describes the area in square inches after

c) Create an algebraic function that describes the thickness in inches after

folds.

folds.

4) Apply the properties of exponents to rewrite expressions in the form kxn, where n is an integer
and x  0 .

5x 6
(4x) 2

a) (5x 4 )(2x)3 (4x 2 )

b) 3(2x) 4 (3x 2 ) 2

c)

x 4 x 3
d)
(2x)5

(2x 2 ) 3 (x 3 )
e)
(4x 3 ) 2

 2x 2 
f )  1 
 6x 

3

Extras :
 4x 3 
g) 
4
 (2x) 

2

 (2x 2 ) 3 
h) 
3 2 
 (4x ) 

1

 (3x 3 ) 2 (x 5 ) 
i) 

2 2
 (4x )


2

Unit 6: Real Numbers
Homework 3: Properties of Exponents
Review:
1) Apply the properties of exponents to rewrite expressions in the form kx n , where n is an integer and x  0.

b) 2(3x) 3 (2x 2 ) 3

a) (3x 2 )(4x) 2 (4x 3 )

2) Apply the properties of exponents to verify that each statement is an identity for integer values of x.

3n 1
3
a) n  3( ) n
5
5

Extras:
d) 2n 1  2n  3(2) n

g)

1 5(4) n
2
 5( ) 2n
n 2
(3 )
1
3

4n 1 1 4 n
b) n  ( )
3
4 3

2n 3
2
c) n  8( ) n
5
5

e) 7 n  7 n 1  8(7) n

h)

1 4 n 1 2 2n
 ( )
(5n ) 2 5 5 5

f ) 5n 1  5n  4(5) n

3) Robert was trying to rewrite expressions using the properties of exponents and properties of algebra for
nonzero values of x. In each problem, he made a mistake. Explain where he made a mistake in each part
and provide a correct solution.

a)

4
 20x 3
5x 3

b) (4x 3 )1  4x 3

4) For each of the following, express x in terms of b

1
b) x  2a 2and a   b3
3

a) x  4a 3 and a  3b2

5) Use the powers of two to solve each of the following. Show all work and do not use a calculator.

a)

2 4 23
32

b)

128
22 24

Unit 6: Real Numbers
Homework 4: Recursion and Identities
Review:
1) Apply the properties of exponents to verify that each statement is an identity for integer values of x.
a)

2n 1
2
 2( ) n
n
7
7

b)

5n 1 1 5 n
 ( )
2n
5 2

2a) Given the identity (1  r)(1  r  r 2  ...  r n 1 )  1  r n , where r is a real number and n is a positive integer.
Rewrite the given identity to isolate the sum 1  r  r 2  ...  r n 1 for r  1.

2b) Using the formula from part a, find an explicit formula for 1+3+32  ...  39

2c) Using the formula from part a, find an explicit formula for 1+4+42  ...  46

2d) Using the formula from part a, find an explicit formula for 1+5+52  ...  510

2e) Using the formula from part a, find an explicit formula for 1+3a+(3a) 2  ...  (3a)12

Extra :
2f ) Using the formula from part a, find an explicit formula for 2+2(3a)+2(3a) 2  ...  2(3a)12

2g) Find an explicit formula for P+P(1+r)+P(1+r) 2 +P(1+r)3 ...+P(1+r)(n-1)in terms of powers of (1+r).

For 3 to 10, find the first four terms of each of the recursive sequences defined.
3)

a1 = 5, an = 2an-1 + 3

5)

a1 = 32 an =

7)

1
an-1
2

a1  2, a n  3(a n 1 )2

4) a1 = 4, an = 3an-1 – 2

6) a n 1  2a n 1, where a1  3

8) a n 1  2(a n )2 , where a1  2

Extras:
9) a n 1  3(a n )2 , a1  x, where x is a real number. Write each term in the form kx n .

1
10) a n 1  (a n )2 , a1  y, y  0. Write each term in the form kx n .
2

Unit 6: Real Numbers
Homework 5: Scientific Notation
Review:

1) Find the first four terms of each of the recursive sequence defined. a1  3, a n  2(a n 1 ) 1

2) Find the first four terms of each of the recursive sequence defined. a1  1, a n  (2a n 1 ) 2

3) Express x in terms of b
a) x  2a 2 and a  4b3

1
b) x  4a 2and a  b3
8

4) Write each number in scientific notation. (Note: some of these numbers have been rounded)
a) 41.7
b) 0.0053
c) 48900
d) 0.36

e) light travels approximately 9,500,000,000,000,000 meters in a year.
f) the wave length of violet light is 0.000016 inches.
g) the density of air is 0.00129 gm per cm3.

5) Write each number in ordinary decimal notation. (Note: some of these numbers have been rounded)

a) 1.84 105

b) 4.2 103

c) 1.28 106

f ) light travels 3 108 meters per second.

d) 3.8 100

e) 3.58 108

g) there are 6.02 1023 molecules in a mole.

6) State the necessary value of n that will make each statement true.

a) 0.00036  3.6 10n
n

b) 8,560, 000  8.56 10n
n

c)  4.125  4.125 10n
n

7) Perform the following calculations without rewriting the numbers in decimal form.

a) (4.2 10 )  (5.110 )
3

2

2

2

b) (5.6 10 )  (8.8 10 )

c) (1.5 10 )(2 10 )
3

2

4.8 104
d)
1.2 102

8) One of the giant pyramids of Egypt is made of about 2.4 106 carved blocks of stone. If each block
weighs approximately 4.82 103 pounds, about how many pounds of block make up the pyramid?

9) The average distance from the sun to the earth is 1.488 1011 meters. If the length of the average
paperclip is 3102 meters, how many paperclips would need to be connected together to reach the sun?

Unit 6: Real Numbers
Homework 6: Foundations- Zero, Negative and Fractional Exponents

REVIEW: 1) Solve for x:

3

x2  3

2x 2 y 6 x 4 z 4
2) Simplify each: a)
3z 3
4 y2

3) Simplify each: Express all answers with positive exponent where applicable:
a) 30
b) (2x)0
c) 4x0
d) 4-2

f) 2x

2
g) 27 3

-2

k) (3x-2y3) (5x5y-5)

3

l) (4a3b-2c-3)2

o) If f ( x)  2x0  x 2  x 1 , find f(4)

1

3
h) 812

i) 27 3

m)

12r 5 s 2t 3
18r 3 s 4 t 2

2

n)

1

 2x 3 
b)  2 
 3y 

e) –2-3

2

j) 8 3

(5x 2 y 1 )2  (3x 3 )
(15x 3 y 2 )

p) If f ( x)  x 3 and g ( x)  x 2 , find f ( g (64))

.

3

Unit 6: Real Numbers
Homework 7: Rational Exponents
Review:
1) Perform the following calculations without rewriting the numbers in decimal form.

a)

(5.4 104 )(3 103 )
1.8 107

b)

(2.4 106 )(7.5 101 )
4 104

2) Apply the properties of exponents to verify that each statement is an identity for integer values of x.
a)

4n 1
4
 4( ) n
n
5
5

b)

3n 1 1 3 n
 ( )
5n
3 5

3) Rewrite the following exponential expressions as equivalent radical expressions.
1

1

a) 5 2

b) 5 3

c) 5



1
2



3
2

d) 5



1
3

Extra :
3

2

e) 3 2

f ) 33

g) 3



h) 3

2
3

4) Rewrite the following radical expressions as equivalent exponential expressions.

a) 7

Extra :
1
e)
5

b) 3 9

f)

1
3
9

c) 3 92

g)

1
3

42

d) 2 73

h)

1
2

83

5) Rewrite in radical form. If the number is rational, write it without using radicals.
2

2 1
b) ( ) 5
3

a) 5 3

1

3

c) (16) 2

d) (5) 2

Extra :
e) 4(27)

1
3

f ) 2(16)

2
3

g)  3(8)

1
3

3

h) 2(25) 2

6) Solve each for x or for y:
1

3

a) x 2  8

c) 2x 2  18

b) y 3  3  6

3

1

f )  y    2  10
4


2
3

e) 3x  4  23

d) y



1
2

5

2

g) 2  3y  1 3  7  43

Extra :
5

h)  2x  3 3  2  30

i)  5y  3



2
3



1
4

j) 2  5y  1



3
2

 16

1

7) Jamie said that 64 4  16 because
she is or is not correct.

is one-fourth of

. Use properties of exponents to explain why

8) Jay said that

2
3

1
3

(27)  9 because (27)  3 and 32  9 . Use properties of exponents to explain why

he is or is not correct.

9) Suppose for some positive real number a that
Find the value of a.

1
5

3
5

(a a a )  27

10) Show that each expression is equivalent to 4x . Assume

3

a) 64x

3

(
b)

3

1
5 3

64x 3 )

is a positive real number.

2

16x 2

11) Use the graph of f (x)  4x shown to the right to estimate the following powers of 4.
1

a) 4 4
1

b) 4 2
3

c) 4 4
Extra :
d) 4

e) 4
f) 4

5
4



1
4



1
2

Unit 6: Real Numbers
Homework 8: Properties of Exponents involving Radicals
Review:
1) If a 

1
, evaluate the following expressions.
16

a) 3 4a 1

c) 4 a 2

b) 9a

2) Select the expression from (A), (B), and (C) that correctly completes the statement.

A

B

______

1
x
4

x
3

______

3
x
5

______

3
x
4

______

1
- x
3

1

a) x 4 is equivalent to

3

b) x 5 is equivalent to

3

c) x 4 is equivalent to

d) x



1
3

is equivalent to

3) Rewrite each expression so that each term is in the form
number, and is a rational number .

C
4

x

5

x3

3

x5

4

x3

3

x4

3 x
, where

3

1
x

is a real number,
4

a) 2x



1
4

3x

3
4

1
2

b) 3x 4x



3
2

12x 3
c)
6x 3

Extras :
1
5

( )

d) 5x

-2

e) (2x

5
2

2

)

f)

24x 3
5

12x 2

is a positive real

1
3

1
3 1

4) Show that (x  y )

3
5) Show that ( x 

3

1
does not equal

x

1
3



1
y

1
3

when x = 8 and y = 27.

y)3 does not equal x1  y1 when x = 8 and y = 27.

6) Show that each of the following expressions are true.

a) 2n 4n 1  23n  2

b) 32n 9n 1  34n 2

c) 23n 81n  8

e) 4n 4 16n  2 64n  212n

f) (

Extras:

d) 3n 1 9n (

1 n
) 3
27

1 n  2 n n 3
) 16 4  64
64

7) Use properties of exponents to find two integers that are upper and lower estimates of the value of
each of the following expressions.

a) 41.8

b) 42.3

Extras:
8) Express each of the following expressions as a number or an exponential expression with only one
exponent.

a)

(

5

2

)

Extras:

d) 2 3 1

(

)

2

( )

b) 3 3

3 1

e) 51 2

(

3

)

1 2

c) 21 3

(

)

1 3

f ) 21 6 21 6

9) Between which two integer powers of two does the value of 2 7 lie?

10) Between which two integer powers of five does the value of 5 12 lie?

Extras:
11) Use the approximation

7  2.64575 ,

a) Find a sequence of five intervals that contain

7 whose endpoints get successively closer to 7 .

7
7
b) Find a sequence of five intervals that contain 2
whose endpoints get successively closer to 2
.

c) Write your intervals in the form 2a  2 7  2b for rational numbers a and b.
d) Use your calculator to find approximations to four decimal places of the endpoints of the intervals
in part (b).
7
e) Based on your work in part (d), what is your best estimate of the value of 2
?
7
f) Can we tell if 2

is rational or irrational? Why or why not?

Unit 6: Real Numbers
Homework 9: Properties of Exponents involving Radicals
Review:
1) Perform the following calculations. Express the answers in scientific notation. Do NOT use a calculator.

a) 600  4,000

b)

35,000
0.005

2) Express each of the following expressions as a number or an exponential expression with only
one exponent.

a)

(

2

2

)

2

b) 23 2

(

)

3 2

3) Use a calculator to evaluate the function f (x)  ex to the nearest hundredth.

a) x  1

b) x  2

4) a) Approximate sums of the form
for n = 1 to 7

c) x  0.25

1 1 1
1
   ...  n to 4 decimal places
2 4 8
2
1 1
Sum of   _____
2 4
1 1 1
Sum of    _____
2 4 8
1 1 1 1
Sum of     _____
2 4 8 16
1 1 1 1 1
Sum of    
 _____
2 4 8 16 32
1 1 1 1 1
1
Sum of     
 _____
2 4 8 16 32 64
1 1 1 1 1
1
1
Sum of      
 _____
2 4 8 16 32 64 128

4b) What conjecture can you make about the sums of

1
as n gets increasing large.
2n

4c) Does it appear that this sequence settles near a particular value?

5) Use a calculator to evaluate each function at the indicated value of x. Round your result to 3 decimal
places.
2
a) f (x)  e x
find f (8.2)
b) f (x)  e  x
find f (  )
3

6) For each of the following, express x in terms of e and then approximate the value to the nearest whole
number.
a) x  4a 3 and a  2e2
b) x  3a 2 and a  4e3

7) If x=3e4 and e 

a
, show that a = 54e13 and represent a to the nearest whole nuumber.
2x3

8) The Smith family kept a log of the distance they traveled during a trip, as represented by the graph below.
Estimate the average rate of change each of the following intervals and explain what that number
represents.
a) [1,2]
b) [4,6]
c) [4,8]
d) [1,10]

9) The formula for the area of a square can be expressed as a function A(s) = s2.
a) Find the average rate of change of the area of the square on the interval [2, 3].

b) Find the average rate of change of the square on the interval [2, 2.1].

c) Find the average rate of change of the square on the interval [2, 2.01].

d) Find the average rate of change of the square on the interval [2, 2.001].

e) What is happening to the average rate of change of the square as the interval gets smaller and
smaller?

f) Find the average rate of change of the square on the interval [2,2+h] for some small positive
number .

g) What happens to the average rate of change of the square on the interval [2, 2+h] as
?
Does this agree with your answer to part (d)? Should it agree with your answer to part (e)?

Extras:

4
10) The formula for the volume of a sphere based on its radius is V(r)  r 3 .
3
Leave all calculations in terms of  and round your calculation to 4 decimal places.
a) Find the average rate of change of the volume of a sphere on the interval [3, 4].

b) Find the average rate of change of the volume of a sphere on the interval [3, 3.1].

c) Find the average rate of change of the volume of a sphere on the interval [3, 3.01].

d) Find the average rate of change of the volume of a sphere on the interval [3, 3.001].

e) What is happening to the average rate of change of the volume of a sphere as the interval
gets smaller and smaller?
f) Find the average rate of change of the volume of a sphere on the interval [3,3+h] for some
small positive number .

g) What happens to the average rate of change of the volume of a sphere on the interval
[3,3+h] as
?

h) Find the average rate of change of the volume of a sphere on the interval [r0,r0+h] for some
positive number and some small positive number .
i) What happens to the average rate of change of the volume of a sphere on the
interval [r0,r0+h] as
? Do you recognize the resulting formula?

Unit 6: Real Numbers
Homework 10: Exponential Equations
REVIEW: 1) Solve for x:
3
4

1 a) x  6  21

2) Solve and check:
a) 3 x  27

e) 2 x 1  16

b)

2
3

c) 4 x  1  65

b) 52 x  625

f) 32 x1  27

i) 4 x4  8 x1

c) 5  x  1

5(4x  3) 1126

m) 2

 2 0
5

l) 2 x 1 

k) 100 x4  10 3x3

2 x 3

n) 3

3 3
5

6

 10

h) 3 5 x1  81 x2

2

x 1

1
3

d) 6 x  5  211

g) 5 x2  25 x

j) 27 x4  9 2x3



5x
o) 4 x  512
5

1
8

Unit 6: Real Numbers
Homework 11: Exponential Growth
Review:
1) Solve for x:

2

2
x

2x
1
b) 4x 
2
2

a) 5  125

()

3

2) If f (x)  x 2 , find f (x  h)

3) If f (x)  x 2  2x, find f (x  h).

4) Given the formula for the area of an equilateral triangle : A(s) 

s2
3 , find the average rate of change in
4

the area of an equilateral triangle where the side is in the interval [4,5]

5) Find two consecutive integers that the solution set of each of the following lie between:

a) 2 x  12

b) 3x  40

c) 5x  38.4

d) 3.1x  32

e) 5.2 x  102

f ) 4.1x  20

6) If the number of electronic devices increase in a particular region by the formula
E(x) = 3.25(1.08)x, where x is the number of new residents in the region , how many electronic devices are
expected when 24 new residents arrive? What does the number 3.25 represent in the formula?

7) A population of 100 rabbits increases at an annual rate of 22%. How many rabbits (to the nearest integer)
will there be in 5 years? ( R(x) = Ro( 1 + r )x )

8) The population of Masonville was 3,620 in 2009, and is declining at an annual rate of 3.5%. If this rate
continues, what will be the approximate population in 2020? ( P(t) = P0 (1- r)t )

9) Currently, 80,000 bacteria are present in a culture. When an antibiotic is added to the culture, the number of
bacteria is reduced by half every 3 hours. How many bacteria are left after a day?

Extras:
10) Complete the following table to approximate the solution to 2x  40 .Round answer to two decimal
places. Use P(t)=2t to complete the tables.

11) Approximate the solution to each of the following to 2 decimal places.

a) 3x  386

b) 2x  28

12) If a certain bacteria doubles every hour, starting with 2.25 thousand bacteria, the amount present at any
hour can be modeled by B(t) = 2.25(2)t, where B(t) is the amount of bacteria in thousands and t is the
number of elapsed hours. Approximate how many hours (to the nearest tenth) will it take for the initial 2.25
thousand bacteria to grow to over 70 thousand bacteria?

Unit 6: Real Numbers
Homework 12: Unit 6 Review
1
2

1) Evaluate 50  16  21

3 4

2) Simplify

5x
53

3) Solve for x:

2
2x 3  4  14

(3a 3b 2 ) 2
5) Express without negative exponents
3a 4 b 1

4 -4

4) Simplify (3x y )(-2x y )

6) Solve for x:
1

a)

(2x  1) 2  3  8

3x
x2
(b) 7  49

1
(d) 2 x 1   
8

2 x 3
 125 x 2
(c) 5

x

7) Use properties of exponents to rewrite each expression as either an integer or as a quotient of integers

show the expression is a rational number.
2

5
3

a) 9

3

3

b)

2048
5
2

c) 16 

3
2

 1 3
 
 27 

3

d)

8) Bill created a chart that shows the population of a town will increase to 92,420 people from a
current population of 10,450 people. The rate of increase is an annual increase of 3.2%. Bill
forgot to include the number of years this increase will take. How many years was it?
(Solve algebraically.)

3

80
10

to

9) The population of College Town for the years 2012-2014, respectively, was reported as follows:
100,000 103,500 107,123 How can this sequence be recursively modeled?

(1) jn  100, 000(1.0035) n 1

(2) jn  100, 000  500(n 1)

(3) j1  100, 000

(4) j1  100, 000

jn  jn 1  500

10) Sketch thegraph f (x)  4x and g(x)  4(x 1)  2

11) Sketch thegraph f (x)  3x and g(x)  2 3x 1

jn  1.0035jn 1

Student Notes

Homework 13: Unit 6 Cumulative Review
Unit 6 – HW 13

Name:____________________________

1) What is the multiplicative inverse of 3i? (1) –3i

(2) –3

(3)

i
3

Period:_________
(4)

i
3

2) Use properties of exponents to rewrite each expression with only positive, rational exponents. Then find

the numerical value of each expression when x = 4, y = 27 and z = 16. Express each answer as a rational
number.


3
2

4
3

3
4

b) 4 x 2z 2

a) x y z

3
2

1
3) if f(x) = x , then f   is equal to
4

(1) 8

(2) –2

(3)

1
8

(4) –4

4) If the equation x2 – kx – 36 = 0 has x = 12 as one root, what is the value of k?
(1) 9
(2) –9
(3) 3
(4) –3

5) The height, f(x), of a bouncing ball after x bounces is represented by f(x) = 80(0.5)x. How many times
higher is the first bounce than the fourth bounce? (1) 8
(2) 2
(3) 16
(4) 4

6a) What type of relationship is indicated by the following set of ordered pairs? Explain your reasoning by
showing the successive differences.
b) State the degree of the polynomial that these points satisfy
c) Find an equation that all the ordered pairs in the table satisfy.

7) What is the value of b in the equation 42b3  81b ?

2
2
8) Using a  b  (a  b)(a  b),

9) Simplify the expression

6

(m

10) Solve for all values of x:

2
)3

3
7

(2)

7
9

(3)

solve the equation (x  2)2  (2x 1)2

and write your answer using a positive exponent.

2
x
x 1

11) Which graph has the following characteristics?
 four real zeroes
 as x  , f ( x)  
 as x  , f ( x)  

(1)

9
10
(4)
7
7

4
a

12) When b  0 and a is a positive integer, the expression (5b) is equivalent to

1)



1
a

5b



4

2)



1
4

5b



a

3)



4

5b



a

4)



a

5b



4

13) The given graph is a third degree polynomial function f(x).
a) State the zeros of f(x).

b) Write the formula for f(x) in factored form using k for the constant factor.

c) Use the fact that f(5)= 6, to find k.

d) Rewrite the formula for f(x)

e) Find f( -1)

14) Express in simplest terms:

Student Notes

Unit 7: Logarithms (N-Q.A.2, A-CED.A.1, F-BF.A.1a, F-LE.A.4)
Homework 1: Logarithmic form of an equation
Review
1) Simplify each: a)

x3 x2
x4

b)

( x4

y 3 )2

c)

2x 2 y

c)

1
2
64

2) Write each exponential function in logarithmic form:
2

b) 10  0.01

4

a) 3 = 81

3) Write the logarithmic equation in exponential form:

a) log2 32  5

b) 3  log5 125

4) Solve each for x:

a) x  log3 27

b) x  log5 25

5) Solve each for x:

a) log6 x  2

b) log5 x  3

8

6) Solve for x:

a) log x 27  3

b) log x 81  2

7) For each logarithmic expression below, either calculate the value of the expression, or explain
why the expression does not make sense.
b) log 2 (32)

c) log 2 (128)

d) log 2

( 12 )

f ) log 2 3 128

g) log 2 ( 2)

h) log 2

(18)

a) log 2 (8)

Extras :
e) log 2

32

8) Verify each of the following by evaluating the logarithms.

a) log3 (9)  log3 (3)  log3 (27)

b) log5 (25)  log 5 (5)  log 5 125

9) By looking at the expressions in question 8, you can say:

logb (x)  logb (y)  log b (___ ____)

10) Verify each of the following by evaluating the logarithms.

a) log 2 (16)  log 2 (8)  log 2 (2)

b) log 3 (81)  log 3 (27)  log 3 (3)

11) By looking at the expressions in question 10, you can say: log (x)  log (y)  log (
b
b
b

)

Unit 7: Logarithms
Homework 2: Characteristic of Logarithmic Functions
Review:
1) Express each of the following as a single log.

a) log 5 (8)  log 5 (4)  log 5 (_____)

b) log 2 (6)  log 2 (3)  log 2 (____)

c) log10 (50)  log10 (3)  log10 (____)

d) log 3 (12)  log 3 (4)  log3 (____)

e) log a (10)  log a (5)  log a (____)

f ) log8 (20)  log8 (2)  log8 (____)

2) Write the logarithmic equivalent to each of the following.

3) How many multiplies of 2 would you need to get the following values (i.e. log2 (number)  ? ).
a) 30
b) 500
c) 2400
d) 40000
e) 1,000,000
4) How many multiplies of 10 would you need to get the following values (i.e.: log10 (number)  ? ).
a) 25
b) 900
c) 150,000
d) 120,000,000

5) In the last 30 years, transistor counts on a typical chip went from 1 thousand to 1 billion. Each year the
chips doubled. How many multiplies of 2 would you need to reach 1 billion.

6) A local college anticipates a total enrollment of 50,000 students within the next eight years. Will a fivedigit ID number comprising the symbols 0, 1,2,3,9 be enough? Explain your reasoning.

7) Can you use the numbers 1, 2, 3, 4, and 5 in a combination of five digits to assign a unique ID to each of
the following number of people? Explain your reasoning.
a) 800
b) 3000
c) 3200

8) Using the symbols 0,1,..,9, state number of codes that can be generated for each of the following.
a) the number of 4 digit codes

b) the number of 5 digit codes

Extras:
c) the number of 3 digit codes

d) the number of 2 digit codes

Unit 7: Logarithms
Homework 3: Logarithmic Tables
REVIEW:
1) Solve for X in each:
a) log 3 X = - 2

b) log 6 216 = X

2) Fill in the blanks.

a) log b 1  _____
b) In the expression logx, the base is understood to be ____
c) For integers k, log(10 k )  ____
d) For integers k, log(10a 10 b )  ___  ____
e) For integers k, and a positive real numbers x, log(10k x)  ____  log____
3) If log 2 = 0.3010 and the log 3 = 0.4741, find the value of each expression without a calculator.
a) log 6 =

b) log 12

c) log 18

d) log 36

4) If log 2 = 0.3010, find the value of each expression without a calculator.
a) log 20

b) log 200

c) log 2000

d) log 0.2

5) If logb 2  0.3562, logb 3  0.5646 and log b 5  0.8271 , approximate each logarithm to four decimal
places.

a) logb 15

b) logb 30

c) logb 4

d) logb 25

6) Use the table of logarithms below to estimate the values of the logarithms below.

a) log(70, 000)  ______

b) log(21)  ______

c) log(0.013)  ______
Extras :
e) log(0.00007)  ______

d) log (170)  ______
f) log(300)  ______

g) log(500, 000)  _______

h) log(105)  _______

7) If log 8.12  a, then log 8120  ________
8) If log 4.26  a, then log 0.0426  _______
9) If 100.4771  3, find the value of each given powers of 10.
a) 102.4771

b) 103.4771

d) 100.47712

c) 101.4771

10) If n is a positive integer and log n  2.6 , how many digits are there in n? Explain how you know.

Extras:
11) If n is a positive integer and log n  10.8 , how many digits are there in n? Explain how you know.

12) Write the logarithm base

of each number in the form k  log(x) , where

from the scientific notation, and

a) 3.4820 102

is a positive real number.

b) 1.35 1012

c) 2.6711023

is the exponent

Unit 7: Logarithms
Homework 4: Properties of Logarithms
REVIEW: 1) Solve for X:

1
a) log 4   = X
2

b) log 3 X = -3

2) Fill in the blanks for the following properties for base 10 logarithms, where
numbers and is any real number:

and

are positive real

a) log(1)  _____

b) log10  _____

c) log(10r )  _____

d) 10log x  ______

e) log(x y)  log(___)  log(____)
1
g) log( )  ___ log(x)
x

f) log(x r )  ___ log(___)
x
h) log( )  log(___)  log(____)
y

3) Use the approximate logarithm values below to estimate each of the following logarithms. Indicate which
properties you used.

log(2)  0.3010

log(3)  0.4771

log(5)  0.6990

log(7)  0.8451

a) log(15)

b) log(21)

c) log(35)

d) log(9)

e) log(25)

f ) log(18)

g) log(105 )

h) log( 2)

i) log( 25)

k) 10log 2

1
l) log( )
7

Extras :
j) 10log5

4) If X =

A B
, then log b X equals
C2

a) log b A + 2 log b B – 2log b C
c) log b A +

1
log b B – 2log b C
2

1
log b B  2log b C
2
1
A + 2 log b B – log b C
2

b) log b A
d) log b

5) For each example, express log N in terms of log X, log Y and log Z.
X
a) N = XYZ2
b) N = 3
c) N =
Y Z

3

XY
Z2

6) For each example, express N in terms of A, B and C.
1
1
a) log N = log A + 2 log B – log C
b) log N = (log A + 3 log B – log C)
2
2

7) In each, write an equation for A in terms of X and Y.
a) log A = 2( log X – log Y)
b) log4 A = log4 X + 2log4 Y

Extra:
8) For each example, express N in terms of x and y.

1
a) log N  log(x)  3(log(x  1))
2

1
b) log 2 N  [log 2 (x)  log 2 (x  4)]
3

9) Use the properties of logarithms to verify the equations below.
1
a) log5 (
)  3  log5 (2)
b)  log 24  (3log 2  log3)
250

Unit 7: Logarithms
Homework 5: Changing the Base Rule
Review:
1) Write each expression as a single logarithm.
1
a) log b 81 – log b 3
2

2) Fill in the blanks. If , ,
number, then:

and

b)

2
(log b 500 + log b 2)
3

are all positive real numbers with

and

a) log b (1)  _____

b) log b (b)  _____

c) log b (b r )  ______

d) b logb (x)  _____

e) log b (x y)  log b (___)  log b (____)

f) log b (x r )  ___ log b (___)

g) log b (

1
)  ___ log b (x)
x

i) log b (x) 

h) log b (

log(____) ln(___)

log(____) ln(___)

and

is any real

x
)  log b (___)  log b (____)
y

j) ln e  _____

3) Rewrite the logarithm as a ratio of (a) common logarithms and (b) natural logarithms using the
change-of-base formula.
a) log 4 x

b) log3 a

c) log 1 x
4

4) Evaluate the logarithms using the change-of-base formula. Round your results to 4 decimal
places

a)log3 24

b) log2 12

5) Rewrite the expression in terms of ln 3 and ln 5

a) ln15
Extras :
5
e) ln
27

b) ln135

c) ln 25

d) ln 27

25
9

g) ln 5

h) ln 3

f ) ln

6) Given that ln 3  1.10 and ln 5  1.61 , evaluate each expression in question 5. Express your answer to 3
decimal positions. Do not use a calculator.
a) ln15

Extras :
5
e) ln
27

b) ln135

c) ln 25

d) ln 27

25
9

g) ln 5

h) ln 3

f ) ln

7) Solve for x. Round all answers to the nearest thousandth.

a) 4 x  32

b) 32x  132

c) 3.25x  31.04

Extras :


x
2

d) 83x  350

e) 5

 0.20

g) e x  7

h) 4e 2x  2  3

i) 5(24 x )  12  90

j) (1 

0.10 12x
) 2
12

f ) 6 4x  2000

k) e 2x  3e x  2  0

8a)

Solve the equation 65x  300 using the logarithm base 10.

b) Solve

65x  300 using the logarithm base 3.

c) Do your answers agree? Apply the change of base formula to justify your results

Extras:
d) Solve

65x  300

using the logarithm base 7.

e) Do your answers agree? Apply the change of base formula to justify your results.

Unit 7: Logarithms
Homework 6: Solving Logarithmic Equations
REVIEW:
1) If f(x) = log3 x, find f (9)
2) Write the logarithmic equation in exponential form. log 1 3  
9

1
2

3) Solve for x:

a) log 2 x  16

b) log 5 x  2

c) log 6 x  0

e) log 3 9  x

f ) log 4

1
x
16

g) log x 125 

Extras :
i) log 5 (2x  1)  log 5 (7  x)

d) log 36 x 

3
2

1
2

h) 2 log 3 4x  4

j) log 8 (4  x)  log 8 (2x  1)

k) 2 log x  log16

l) log x  log 20  log 80

m ) log x – log 5  log 2

n) log 5 (x)  2

o) log 7 (x)  3

p) log 3[(4x 2  4x  1) 2 ]  8

4) Solve for x.

a) log 5 x  log 5  x  5   log 5 6

b) 2 log 3 x – log 3  x – 1  log 3 4

c) log x  log 5  2

d ) 2log 2 x – log 2  x –1  3

Extras :
e) log 3  2x – 1  log 3  x  7   3

f ) log 2 x  log 2 (4x  6)  4

g) log[(2x 2  7x  85) 4 ]  8

h) log[(x 2  3x  5) 4 ]  0

5) Solve for x. Round all answers to the nearest thousandth.

a) ln 8  ln x  0

b) ln x  2

c) ln 4x  2.1

d) 4  2 ln x  10

e) ln x  2  1

f ) ln(x  5)  ln(x  1)  ln(x  1)

g) ln x 4  20

h) ln(16x 2 )  2 ln 2  5

i) ln(3x 2  1)  0

Extras :

6) EXTRA: Solve for x. Round to the nearest thousandth if necessary.
2
a) log4( x2 + 3x ) – log4 ( x + 5) = 1
b) log x – log 4 = log 16
3

Unit 7: Logarithms
Homework 7: Common Logarithms
Review:
1) Solve for x:

log X 64 =

2
3

2) In each, write an equation for A in terms of x and x.
a) log A = 2( log x – log y)

b) ln A =

1
ln x – ln y
3

3) Evaluate each of the following

a) log100  _____

b)log101  _____

c) log102  _____

d) log103  _____

e) log101  _____

4) Use the table of logarithms to find the value of N
a) log N  0.6693

b) log N  0.9063

c) log N  0.0253

Extras :
d) logN  2.1959

e) logN  0.0119

f ) log N  1.3915

5) Use the table of logarithms to approximate the value of N to 3 significant digits.
a) log N  0.5140

b) log N  0.6966

c) log N  0.2792

6) Use the table of logarithms to approximate solutions to the following logarithmic equations

a) log(x)  2.8149

b) log(x)  3.9253

7) Use logarithms and the logarithm table to evaluate each expression to the nearest hundredth.

a) 1.24 102

b) 2.84 102

c) 3 1.84 106

Extras :
d)

1.68 105
1.42 102

e)

8) The expression 2log5 m  log5 n
m2
2) log 5
n

2

1) log 5 m n

9) The expression

1) log

2x
3y

2) log x 2 y3

10) The expression

14, 200
1.46

f)

2.84
1.03

is equivalent to

3) log 5 mn

4) log 5

2m
n

is equivalent to

3) log

x2
y3

4)

2
x
log
3
y

is equivalent to

Extras:
11) If a, b and c are positive real numbers, and log a  log b  log c  log a , express a in terms of b
and c.

12) If a, b and c are positive real numbers, and

log a  log b  2log c , express a in terms of b and c.

Unit 7: Logarithms
Homework 8: Unit 7 Review
1) Solve each of the following for x to the nearest tenth, when necessary.

a) log 5 (9x  4)  1

b) log(x  1)  log(x  2)  log(x  2)

c) ln(x  2)  ln(2 x  3)  2 lnx

d) l og x  log 20  log 80

Extras :
e) log x – log 5  log 2

f ) log x  log  x  5   log 6

g) ln 15 – ln x  ln 3

h) 2 log x  log( x  1)  log 4

2) In each of the following, express X in terms of R, S and T.
a) log b X = log b R + 3 log b S – log b T

b) log b X =2 log b R -

1
( log b S + log b T)
2

3) If the log 2.4 = 0.3802, find the value of the following
a) log 24
Extras:
e) log 24

b) log 0.24

c) log 2400

d) log 0.024

f) log(2.4)3

g)

 1 
h) log 

 2.4 

4) Write each expression as a single logarithm.

5) The expression log (10x  2 )  log(10x ) is equivalent to
1
(1) -2 (2) 2 (3) 100 (4)
100

1
= 3 –2
9

6) Write each in logarithmic form. a) 25 = 52

b)

7) Write each in exponential form.

1
b) log2   = -3
8

8) Solve for X:

a) log4 64 = 3

a) log5 625 = X

b) logX 25 = - 2

9) If A = logb X , B = logb Y and C = logb Z, write each in terms of A, B and C.
 X2 
XY
a) logb
b) logb  3

 Y 
Z2



10) Write the equation for X in terms of A, B and C.
1
1
1

a) log X = 3log A + 2log B - log C
b) log X   log A –  log B  2 log C  
3
4
2


11) If log 2 = A , log 3 = B and log 5 = C, express each log in terms of A, B and C.
a) log (10)
b) log (9)

12) Solve each for X:
a) 3log5 X = 6

b)

1
logX + log 6 = log 36
2

13) Solve each for X: (round answers to the nearest thousandths)
a) 72x = 514
b) ex = 25.34

14) Solve each for X:
a) ln( X+3) + ln (X – 2) = ln 14

b) log ( X+ 2)+ log (X – 1) = 1

15) For each logarithmic expression below, either calculate the value of the expression, or explain
why the expression does not make sense.
a) log 2 (16)

b) log 3 ( 27)

16) If log b 4  0.7737, log b 7  0.7782 and log b 8  1.1606 approximate
each logarithm to four decimal places.
a) log b 2

b) log b 32

17) Evaluate the logarithms using the change of base formula. Round your results to 4 decimal places .
a) log7 32
b) log 2 18

Homework 9: Unit 7 Cumulative Review Questions
Name:____________________________ Period:_________

Unit 7 – HW 9
1) If

what is the value of

1) 

5
2

2) 

5
42

3)

?

5
58

4)

5
18
4

2) When b  0 and a is a negative integer, the expression (5b) a is equivalent to

1)



1
a

5b



2)

4



1
4

5b



a

3)



4

5b



3) The value of x in the equation 42x 5  83x
1) 1
2) 2
3) 5

a

4)



a

5b



4

is
4) -10

4) What is the value of x in the equation log5 x  4?
1) 1.16
2) 20
3) 625

4) 1,024

5) Given i is the imaginary unit, (1  yi)2 in simplest form is

1) y 2  2 yi  1

2)  y 2  2 yi  1

3)  y 2  1

6) Which equation is represented by the graph below?
1)
2)
3)
4)

4) y 2  1

7) The zeroes for f ( x)  x4  3x3  4 x2  12 x are

(1) {0, 2,3}

8) If

(3) {0, 2, 3}

(2) {0, 2,3}

, then

(4) {0, 2, 3}

can be represented by

1)
2)
3)
4)

9) The solution set of

is

1) {-3 4}

2) {-4,3}

3) {3}

4) {-4}

10 ) Show that the following ordered pairs satisfies a quadratic relationship and find the equation.
X
0
1
2
3
4
5
Y
4
3
6
13
24
39

11) Evaluate

e

xln y

when

and

.

12) Factor the expression

13) If

and

completely.

, determine the value of

g(f (3)).

14) If the profit a company earns by selling x items is given by the polynomial function
P(x) = x(120 – x ) – ( 50x + 400)
What is the last term in the standard form of this function and what does it mean in this example?

15) The equation

4x 2  24x  4y2  32y  36 is equivalent to

(1) 4(x  3) 2  4(y  4) 2  64
(2) 4(x  3) 2  4(y  4) 2  11
(3) 4(x  3) 2  4(y  4) 2  0
(4) 4(x  3) 2  4(y  4) 2  136

Student Notes

Unit 8: Graphs of Exponential and Logarithmic Functions
(F-IF.B.4, F-IF.B.5, F-IF.C.7e,F-BF.A.1a, F-BF.B.3, F-BF.B.4a, F-LE.A.2, F-LE.A.4)
Homework 1: Irrational Numbers
Review:
1) The expression

is equivalent to

2) Use logarithms and the logarithm table to evaluate each expression.

a) (40.2) (120,000)

3) Given that 8  2.828427124 and
, without using a calculator.

b)

50,000
124

, find the sum

4) Given that 8  2.828427124 and 5  2.2360679775 , find the sum
accuracy of
, without using a calculator.

8   to an accuracy of

8  5 to an

5) Find a rational number between the specified two numbers.

a)

3
4
and
4
5

b) 1.84 and1.839999

c)

2
2
and
5
7

6) Which of the following numbers are irrational?


 3 12
4, 0, ,sin , cos ,
,
6
6 2
3

7) Which of the following numbers are irrational?

1 2
3
 5 10
,  , tan ,sin ,
,
2 3
4
3 2
2

8) If x and y are rational numbers, prove that x y and

x
y

are also rational numbers.

9) If a and b are irrational numbers, determine whether the following numbers are always rational,
sometimes rational, or never rational. Explain how you know.

a) a  b
b) a  b
Extras :
c) a b

d)

a
b

Unit 8: Graphs of Exponential and Logarithmic Functions
Homework 2: Graphs of Logarithmic Functions
REVIEW: 1) Solve for x:

1
a) log 4 ( )  x
2

2) If X =

1
1
c) log x ( )  
8
3

b) log3 x  3

A B
, then log b X equals
C2

1) log b A + 2 log b B – 2log b C
3) log b A +

1
log b B  2log b C
2
1
A + 2 log b B – log b C
2

2) log b A

1
log b B – 2log b C
2

4) log b

3) For each example, express log N in terms of log X, log Y and log Z.
X
a) N = XYZ2
b) N = 3
c) N =
Y Z

3

XY
Z2

4) For each example, express N in terms of A, B and C.
1
1
a) log N = log A + 2 log B – log C
b) log N = (log A + 3 log B – log C)
2
2

5) Which graph represents the function

log2 x  y?

6) The function

has function values in the table at right.

a) Use the values in the table to sketch the graph of y = Q(x) .

b) What is the value of

in

c) Identify the key features in the graph of

? Explain how you know.

.

7) The function
has function values in the table at right.
a) Use the values in the table to sketch the graph of y = Q(x) .
b) What is the value of

in

c) Identify the key features in the graph of

? Explain how you know.

.

8) Consider the logarithmic functions

f (x)  loga (x) , g(x)  log7 (x)

where a is a positive real number, and
The graph of
a) Is

.

is given at right.

, or is

? Explain how you know.

b) Compare the domain and range of functions
and .

c) Compare the -intercepts and -intercepts of
d) Compare the end behavior of

and .

9) Consider the logarithmic functions

f (x)  loga (x) , g(x)  log5 (x)

where a is a positive real number, and
The graph of
a) Is

and .

.

is given at right.

, or is

? Explain how you know.

b) Compare the domain and range of functions
and .

c) Compare the -intercepts and -intercepts of

d) Compare the end behavior of

and .

and .

10) Consider the logarithmic functions

f (x)  loga (x) , y  log 1 (x)
3

where a is a positive real number, and
a) is a 

1
3

, or is a 

. A table of approximate values of

1
? Explain how you know.
3

b) Compare the domain and range of functions
and .

c) Compare the -intercepts and -intercepts of

d) Compare the end behavior of

and .

and .

Extras:
11a) On the same set of axes, sketch the functions

f (x)  log3 (x) and g(x)  log 3 (x 2 )
b) Describe a transformation that takes the graph of
to the graph of .

c) Use properties of logarithms to justify your observations in part (b).

is given below.

12a) On the same set of axes, sketch the functions

 x 
f (x)  log3 (x) and g(x)  log 3  
 27 
b) Describe a transformation that takes the graph of
the graph of .

to

c) Use properties of logarithms to justify your observations
in part (b).

13a) On the same set of axes, sketch the functions

f (x)  log 2 (x) and g(x)  log 2  4x 

b) Describe a transformation that takes the graph of
graph of .

to the

c) Use properties of logarithms to justify your observations in
part (b).

14) The figure below shows graphs of the functions f (x)  log5 (x),g(x)  log 2 (x) and h(x)  log 7 (x)
a) Identify which graph corresponds to which
function. Explain how you know.

b) Sketch the graph of
same axes.

on the

15) The figure below shows graphs of the functions

f (x)  log 1  x  , g(x)  log 1  x  and h(x)  log 1  x 
7

a) Identify which graph corresponds to
which function. Explain how you
know.

b) Sketch the graph of k(x)  log 1  x 
on the same axes.
6

4

10

Unit 8: Graphs of Exponential and Logarithmic Functions
Homework 3: Radical Equations and Logarithmic Functions
Review:
1) If f(x) = x2 and g(x) = 2x+1, find

2) If f(x) = 3x+1 and g(x) =

3) Evaluate:

x  1 , find

log (2x)
a) 3 3

b) 7

a) f(g(2))

b) g(f(3))

a) g(f(3))

b) f(g(5))

log 7 (12)

4) For each function , find a formula for the function

in terms of .

a) if f (x)  2x 2  x, find i) h(x)  f (x  2)

b) if f (x)  x 2 

ii) h(x)  f(x 1)

1
1 
, find i) h(x)  f  x 
9
3 

5) If f(x) = 2x – 3 and g(x) =

c) f(g(x))

x3
, find a) f(g(x))
2

ii) h(x)  3f (x)

b) g(f(x))

c) f(f(x))

6) For each of the functions f and g , write an expression for (i) f (g(x)) ,(ii) g(f (x)) and (iii) f (f (x))
in terms of .
a) f (x)  x 2 and g(x)  x  2

b) f (x)  x 2  4 and g(x)  4  x 2

c) f (x)  x  5 and g(x)  x 2  5

7) Consider the functions f (x)  log 3 (x) and g(x)  3 x  1
Use a calculator or other graphing utility to produce graphs of
for x  18 .
Compare the graph of the function f (x)  log3 (x)

f (x)  log 3 (x) and g(x)  3 x  1

with the graph of the function g(x)  3 x  1
Describe the similarities and differences between the
graphs.

8) Find (a) f (x)  g(x), (b) f (x)  g(x), (c) f(x) g(x), and (d)

i) f (x)  x 2 , g(x)  2  x

f (x)
g(x)

for each of the following

ii) f (x)  x 2  4, g(x)  2  x

a)

a)

b)

b)

c)

c)

d)

d)

Unit 8: Graphs of Exponential and Logarithmic Functions
Homework 4: Graphs of Exponential Functions and Logarithmic Functions
Review:
1) a) Sketch the graph of y  log2 (x) in the interval 0 < x < 8.
b) On the same set of axes, sketch the graph that is the
reflection in the line y= x of the graph drawn in part a

c) What is the equation of the graph drawn in part b?
d) What is the domain and range of y  log2 (x)?

2) If f(x) = 3x + 5 and g(x) =

x5
, find f(g(x).
3

3) a) On the axis , graph f(x) = 3x in the interval 3  x  3

1
b) On the same axis and same interval graph f(x) =  
3

x

c) The graph of f(x) = 3  x would be the same as the graph of
x
x
 1 
1
x
(1) f(x) = 3 (2) f(x) =  
(3) f(x) =  
 3 
3

(4) f(x) = (-3)x

4) a) Sketch the graphs of the functions :

f (x)  7 x ,g(x)  log 7 (x) and h(x)  x
b) What are the domains of the two functions f(x) and g(x)?

c) Is g(x) a reflection of f(x) over h(x)? Explain.

d) What happens to the values of the functions
f(x) and g(x) as

?

5) a) Sketch the graphs of the functions :
x

1
f (x)    , g(x)  log 1 (x) and h(x)  x
3
3
b) What are the domains of the two functions f(x) and g(x)?

c) Is g(x) a reflection of f(x) over h(x)? Explain.

d) What happens to the values of the functions
f(x) and g(x) as

?

x

1
3
f1 (x)    and f 2 (x)   
5
5

x

6 a) Sketch the graphs of the functions:
(on same graph)
b) Where do the two exponential graphs intersect?
c) For which values of

is

?

d) For which values of

is

?

e) What happens to the values of the functions
as
?
f) What are the domains of the two functions

and

and

?

g1 (x)  log 1  x  and g 2 (x)  log 3  x 

7a) Sketch the graphs of the functions :
(on same graph)

5

5

b) Where do the two logarithmic graphs intersect?

c) For which values of

is

log 1  x   log 3 (x)?
5

d) For which values of

is

5

log 1  x   log 3 (x) ?
5

5

e) What happens to the values of the functions

f) What are the domains of the two functions

and

and

as

?

?

Unit 8: Graphs of Exponential and Logarithmic Functions
Homework 5: Inverse Relationship
Review:
1) Solve for X and round to the nearest thousandth if necessary.
a) 72X = 65
b) log ( X + 3) = log ( X – 7 ) + log 3

c) log4 (X)  2

2) Write each expression as a single logarithm.
1
2
a) log b 81 – log b 3
b) (log b 500 + log b 2)
2
3

c) 2log b 4 + log b 5 -

3) For each of the following, find two functions f and g such that f(g(x)) = h(x).
(There are many correct answers.)
a) h(x)  (3x  1) 2
f (x) 
g(x) 

b) h(x)  (5  x) 3
f (x) 
g(x) 

d) h(x)  4  x

e) h(x) 

f (x) 
g(x) 

c) h(x)  3 x 2  9
f (x) 
g(x) 

1
x 5

f ) h(x) 

f (x) 
g(x) 

f (x) 
g(x) 

Extras :
g) h(x)  (x  1) 2  2(x  1)
f (x) 
g(x) 
i) h(x)  3 log(x  3)
f (x) 
g(x) 
k) h(x)  sin(2 x  1)
f(x) 
g(x) 

3

h) h(x)   x  3  2
f (x) 
g(x) 
j) h(x)  log  x  4 

2

f (x) 
g(x) 
l) h(x)  ln(cos(2 x))
f(x) 
g(x) 

4

 3x  1

2

1
log b 8
3

4) Find the inverse of each of the following functions. In each case, indicate the domain and range of both
the original function and its inverse.

x 3
2

a) f (x)  2x  5

b) f (x) 

d) f (x)  2 x

e) f(x)  3log(2 x  1)

5) Given f

1

1
(x)  x  5, find f (x)
2

6) Given f (x)  x  2 , find f (x)
1

2

c) f (x)  e 2x

f ) f (x)  3 3x  1

Unit 8: Graphs of Exponential and Logarithmic Functions
Homework 6: Transformations
Review
Explain what transformation happens to f(x) for each of the followings where c is a constant
1)
a. y = f(x) + c ___________________________________________________
b. y = f(x) – c ___________________________________________________
c. y = f(x + c) ___________________________________________________
d. y = f(x – c) ___________________________________________________
e. y = 2f(x) ____________________________________________________
f. y = ½ f(x) ____________________________________________________
g. y = - f(x) _____________________________________________________
h y = f(-x) _____________________________________________________
2) Write a new equation according to the transformations given on the parent equation.
a) f (x)  x 2
shift right 4, shift up 2
New Equation: __________________________
b) f (x)  3 x

reflect over x-axis, shift up 1

New Equation: __________________________
c) f (x)  log(x)

shift left 2, shift up 1

New Equation: __________________________
d) f (x)  2x

vertical stretch of 2 ( dilation=2), shift up 3

New Equation: __________________________
3) Use f ( x)  x and sketch the graph of g ( x)  2 x  1

4) Graph f (x)  log3 (x) and graph the following and explain what transformation takes place.
a. g(x)  log 3  x   2
b. h(x)  log 3  x   1

Observation (Conclusion)
______________________________________________
______________________________________________

5) Graph f (x)  log3 (x) and graph the following and explain what transformation takes place.
a. g(x)  log 3  x  2 
b. h(x)  log 3  x  1

Observation (Conclusion)
______________________________________________
______________________________________________

6) Graph f (x)  log 4 (x) and graph the following and explain what transformation takes place.
a. g(x)  2 log 4  x 

1
b. h(x)  log 4  x 
2

Observation (Conclusion)
______________________________________________
______________________________________________

7) Describe each function as a transformation of the graph of a function in the form
. Sketch the graph of and the graph of by hand. Label key features such as
intercepts, increasing or decreasing intervals, and the equation of the vertical asymptote.
a) If g(x)  log3  27x  , In the parent graph f (x)  log _?_ (x), the question mark is : ___

b) Express g(x)  log 3  27x  in the general form of a logarithmic function,
Identify , , , and .

c) Sketch the graphs of f and g.
d) State x intercepts.
e) Increasing intervals.

f) Decreasing intervals.

g) Vertical asymptote.
h) Describe the transformation.

.

8) Describe each function as a transformation of the graph of a function in the form
 16 
a) If g(x)  log 2   , In the parent graph f (x)  log _?_ (x), the question mark is : ___
x
 16 
b) Express g(x)  log 2   in the general form of a logarithmic function,
x
Identify , , and .

.

.

c) Sketch the graphs of f and g.
d) State x intercepts.
e) Increasing intervals.
f) Decreasing intervals.
g) Vertical asymptote.
h) Describe the transformation

9) Describe each function as a transformation of the graph of a function in the form
.
a) If g(x)  log 4  x  1 , In the parent graph f (x)  log _?_ (x), the question mark is : ___
2

b) Express

g(x)  log 4  x  1

Identify , , and h.

c) Sketch the graphs of f and g.
d) State x intercepts.
e) Increasing intervals.

f) Decreasing intervals.

g) Vertical asymptote.
h) Describe the transformation

2

in the general form of a logarithmic function,

.

10) Each function graphed below can be expressed as a transformation of the graph of
. Write an algebraic function for g, and state the domain and range.

Extras:
For questions 11and 12
Describe each function as a transformation of the graph of a function in the form
Sketch the graph of and the graph of by hand. Label key features such as intercepts,
increasing or decreasing intervals, and the horizontal asymptote.
(Estimate when needed from the graph.)
11

12

a) Sketch thegraph f (x)  3x and g(x)  3x 1

a) Sketch thegraph f (x)  3x and g(x)  2 3x 1

.

Unit 8: Graphs of Exponential and Logarithmic Functions
Homework 7: Natural Logarithm
Review:
1) Describe each function as a transformation of the graph of a function in the form

.

a) If g(x)  log 2 8x  , In the parent graph f (x)  log _?_ (x), the question mark is : ___

b) Express g(x)  log 2  8x  in the general form of a logarithmic function,
Identify , , and .
c) Sketch the graphs of f and g.
d) State x intercepts.
e) Increasing intervals.
f) Decreasing intervals.
g) Vertical asymptote.
h) Describe the transformation

2) Use the change of base property to rewrite each function as a common logarithm and a natural
logarithm.
Base

Base

(Common logarithm)

Base e (Natural logarithm)

a) g(x)  log 5 (x)

a)

a)

b) g(x)  log 1 (x)

b)

b)

c) g(x)  log 2 (x)

c)

c)

d) g(x)  log18 (x)

d)

d)

3

.

3) Describe each function as a transformation of the natural logarithm function

.

a) g(x)  2 ln(x  3)
b) g(x)   ln(x  2)
c) g(x)   ln(2  x)
d) g(x)  1  ln(e3 x)

4) Sketch the graphs of each function in Problem 3 and identify the key features including intercepts,
decreasing or increasing intervals, and the vertical asymptote.

a) g(x)  2ln(x  3)

c) g(x)   ln(2  x)

b)g(x)   ln(x  2)

d) g(x)  1  ln(e3 x)

Unit 8: Graphs of Exponential and Logarithmic Functions
Homework 8: Unit 8 Review

1a) Sketch thegraph f (x)  5x and g(x)  5 x  3

2a) Sketch thegraph f (x)  2x and g(x)  4x 3

3) f (x)  log3 (x),and g(x)  log3 (x  2)
a) Sketch the graphs of f and g.
b) State x intercepts.
c) Increasing intervals.
d) Decreasing intervals.
e) Vertical asymptote.
f) Describe the transformation

4) Describe each function as a transformation of the natural logarithm function f(x)=ln(x).
1
a) g(x)  ln(x  1)
2

b) g(x)   ln(x  1)

c) g(x)   ln(1  x)
Extras :
d) g(x)  2  ln(e 2 x)

e) g(x)  log 5 (25x)

f ) g(x)  log 2 (8x)

3
1
x
5) Given f (x)  25x. Let g(x)  f  x   and h(x)  (125)f  
2
2
2
a) Describe the graphs of

and

as transformations of the graph of .

b) Use the properties of exponents to show why the graphs of the functions

3
1
x
g(x)  f  x   and h(x)  (125)f   are the same.
2
2
2

Student Notes

Homework 9: Unit 8 Cumulative Review
Unit 8 – HW 9

Name:____________________________

Period:_________

1) State the least degree of a function that represents each graph below. Explain your answer.

2) The expression

is equivalent to

3) If

, then the value of x is
1)

2)

3)

4)

4) Which statement about the graph of m(x)  log4 x is false?
1)
2)
3)
4)

The asymptote has equation y = 0.
The graph has no y-intercept.
The domain is the set of positive reals.
The range is the set of all real numbers.

5) Using the Remainder Theorem, find the remainder for each:
a) ( x2 – 3x + 5)  ( x – 3)
b) ( x3 – 4x2 + 3x - 5)  ( x + 2)

6) Which graph represents the function

1)

?

2)

3)

7) What is the solution set for the equation
1)

2)

3)

?
4)

8) When factored completely,
1)

4)

equals
2)

3)

4)

9) The conjugate of the complex expression -5x+4i is
1)

2)

3)

4)

10) How many negative solutions to the equation 2x 3  4x 2  3x  1  0 exist?
1)

1

2) 2

3) 3

4) 0

11) A cup of soup is left on a countertop to cool. The table below gives the temperatures, in degrees
Fahrenheit, of the soup recorded over a 10-minute period.

Write an exponential equation for the data, rounding all values to the nearest thousandth.

12) Express in simplest form:

13) Solve algebraically for all values of x:

14) Solve for x:

5x
3  2 x2
x
81
 27 3

1 1
1
 
x 5
5x

2
15) If g(a)  a  9 and m(a)  a  3, then which statement is not true?

(1) g(a)  m(a)  a 2  a  6
(3) g(a) m(a)  a 3  3a 2  9a  27

(2) g(a)  m(a)  a 2  a  6
g(a)
(4)
 a 3
m(a)

Student Notes

Unit 9: Using Logarithms in Modeling Situations (A-SSE.B.3c, A-CED.A.1, A-REI.D.11, F-IF.A.3, FIF.B.6, F-IF.C.8b, F-IF.C.9, F-BF.A.1a, F-BF.A.1b, F-BF.A.2, F-BF.B.4a, F-LE.A.4, F-LE.B.5)
Homework 1: Modeling
Review:
1) Sketch the graphs of each function below and identify the key features including intercepts,
decreasing or increasing intervals, and the vertical asymptote.

a) g(x)  ln(x  2)

b) g(x)   ln(x 1)

2) What type of model (linear, quadratic, sinusoidal or exponential) would best fit the descriptions below?
A) Each new term in the sequence of data is a constant added to the previous term.

_________

B) Each new term in the sequence of data is a constant multiple of the previous term. _________
C) The second differences of the sequence are constant (meaning that the rate of change between
terms either grows or shrinks linearly). _________
D) The sequence of terms is periodic.

__________

3) The table below represents the average temperatures per month for New York City.

What type of function models the average monthly temperature? Explain your answer.

4) It was estimated that there were 100 Canadian Geese and that the number of geese were growing at a rate
of 3.2% a year.
a) What type of function models how many geese there will be after t years? Explain how you know.

b) Do you have enough information to find a model that is appropriate for this situation? Either
find a model or explain what other information you would need to do so.

5) A computer salesperson earns a base salary of $42,000 plus a commission of $300 for every
computer she sells.
a) What type of function models what her salary will be after t years? Explain how you know.

b) Do you have enough information to find a model that is appropriate for this situation? Either
find a model or explain what other information you would need to do so.

6) The length of a rectangle is three more than twice the width. We want the area to be 27 m2.
a) What type of function can model this problem?

b) Do you have enough information to find a model that is appropriate for this situation? Either
find a model or explain what other information you would need to do so.

Extra:
7) Jim experiments by placing 20 dice in a cup. A trial consists of rolling the dice in the cup and
adding one more die to the cup for each die that lands with a 6 showing.
a) Find a function
that you would expect to model his data.

b) Solve the equation

. What does your solution mean?

c) Jim wants to know in advance how many trials it should take for his initial quantity of
dice to triple. Use properties of exponents and logarithms to rewrite your function from
part (a) as an exponential function of the form
.

Unit 9: Using Logarithms in Modeling Situations
Homework 2: Exponential Equations
Review:
1) If A  logb (x), B  log b (y) and C  log b (z), write each in terms of A, B and C.
 x5 
x3 y 2
a) logb
b) logb  2 
 y 
z



2) Write the equation for X in terms of A, B and C.
1
a) log (x) = 2log( A) +3 log( B) - log (C)
3

3) Solve and check:
a) 3 x  27

e) 2 x 1  16

i) 4 x4  8 x1

m) 3 4x  2  3072

b) log X =

c) 4 x  1  65

b) 52 x  625

f) 32 x1  27

j) 27 x4  9 2x3

1
(log A – (2log B + log C))
2

g) 5 x2  25 x

h) 3 5 x1  81 x2

k) 100 x4  10 3x3

3x  2
 12288
n) 3 2

o)

d) 6 x  5  211

5 52 x  25

l) 2 x 1 

1
8

4) Solve each equation (where appropriate round to the nearest hundredth)
a) 2 x  9
b) 5 x1  28
c) 23x  17

Extras:
d) 5 75x  145

e) log[(40) 163x ]  log(1600)

f) 7 72x  2401

5) The population of a certain Midwest city is modeled by the function P(t) = 68,990(0.925)t, where t is
the number of years from 2010. In what year will the population of this city drop below 25,000?

6) If a certain salary is based on the function S(t) = 40000(1.042)t where t represents the number of years
employed, how many years would a worker have to work in order to make over $120,000?

7) The amount of a certain radioactive substance can be estimated by the function R(t) =S0(0.5)t, where S0 is
the starting amount of the substance and t is the number of years from the placement of the initial amount.
If the amount of substance is initially 84 grams, how many years must pass before the amount of the
substance is less than 1 gram?(nearest tenth of a year)

8) Let f (x)  3 5x and g(x)  5 3x
a) Which function is growing faster as
b) When will

?

increases? Why?

9) a) Graph the following equations and state the point of intersection.

i) f (x)  2 x and g(x)  4x 3

ii) f (x)  3 x and g(x)  9

x

3
2

b) Use properties of logarithms to verify the x value where f(x)=g(x) .

10) A population of a certain bacteria can be modeled by the function
and a population of second bacteria can be modeled by the function,

F(t)  600 12.617 

t

S(t)  5000(4.124)t

where measures time in hours.
a) Graph these two functions on the same set of axes. At which value of does it appear that the graphs
intersect?
b) Use properties of logarithms to find the time
when these two populations are the same
size. Give your answer to two decimal
places.

Extras:
11) Solve (nearest thousandth) the following exponential equations using logarithms

a) 12

5x 1

5

x

x
2

b) 5  33x 2

c) 10 x

e)  3x   9x

f )  2 x   18

2

4

 100 x

2

3x  6

Extras :
d) 9x

2

 3x  5)

 34 x

x

x

12) Factor each of the following expressions

a) 7x  7x 1

b) 10x 1  10x 1

c) 2x  2x 2

d) 2(5x )  5x 1

13) Solve the following exponential equations using logarithms. Leave your answer in
logarithmic form.
x 1
a) 5  5x 1  360
b) 10x 1  10x 1  2121
c) 5(3x )  3x 1  384

Extras :
d) 10x   8 10 x   7  0
2

e)  3x   5  3x   14  0
2

f ) 2 ex   9 ex   5  0
2

Unit 9: Using Logarithms in Modeling Situations
Homework 3: Exponential Growth and Decay
Review:
1) Fill in each blank below with one of the following:

i) a n  a 0  nd

ii) a n  a 0 r n

v) arithemetic sequence

iii) a n 1  a n r iv) a n 1  a n  d

vi) geometric sequence

A sequence is called _________________ if there is a real number d such that each term in the sequence is
the sum of the previous term and d.
Explicit formula: Term an of an arithmetic sequence with first term a0 and common difference d is given
by ___________ for n  0 .
Recursive formula: Term an+1 of an arithmetic sequence with first term a0 and common difference d is
given by_______________, for n  0 .
A sequence is called ______________ if there is a real number r such that each term in the sequence is a
product of the previous term and r.
Explicit formula: Term an of a geometric sequence with first term a0 and common ratio r is given by
___________ for n  0 .
Recursive formula: Term an+1 of a geometric sequence with first term a0 and common r ratio is given
by________________

2) Convert the following recursive formulas for sequences to explicit formulas.

a) a n 1  3  a n with a 0  4

b) a n 1  3a n with a 0  4

c) a n 1  5.6  a n with a 0  10

d) a n 1  5.6a n with a 0  10

e) a n 1 

 3a

f ) a n 1  3  a n with a 0  4

n

with a 0  4

3) Convert the following explicit formulas for sequences to recursive formulas.

a) a n 

1 n
 5  for n  0
3

d) a n  10  3n for n  0

b) a n  4  3n  for n  0

c) a n 

1 n
 2  for n  0
5

3
e) a n  20  n for n  0
5

f ) a n  12  3n for n  0

4) If a geometric sequence has a1  12 and, a 5  192 find the exact value of the common ratio r.

5) If a geometric sequence has a1  14 and, a 6  84 find the exact value of the common ratio r.

6) Given the geometric series defined by the following values of a 0 and r, find the value of n so
that a n has the specified value.

a) a 0  243, r 

1
and a n  9
3

b) a 0  8, r  2 and a n  1024

7) It is recommended that you take 500 milligrams of Tylenol if you have a headache. Each hour, h, the
amount of medication in your body decreases by about 24 percent.
a) Write out the sequence of the amount of milligrams a1 ,a 2 ,a 3and a 4 in your body starting with
500 milligrams.

b) Write a recursive formula for the amount of Tylenol in your body after an initial dose of 500
milligrams.

c) Write an explicit formula for the amount of Tylenol in your body after an initial dose of 500
milligrams.

d) How many hours will it take for the dose to be under 2 milligrams ?

Extra:
e) Find a formula for finding the minimum number of hours needed for the amount of medication to
be under y milligrams, for a real number 0 < y < 500.

8) The electricity in your neighborhood goes out for several hours. The temperature in your house goes to
45 F. Finally the power is restored and you want to get the house to 70 F as quickly as possible.
Two plans are proposed
Plan 1: Turn up the thermostat 3 F every 20 minutes.
Plan 2: Turn up the thermostat 5.5% every 20 minutes.
a) Find an explicit formula for the sequence that represents the thermostat settings using plan 1.

b) Find an explicit formula for the sequence that represents the thermostat settings using plan 2.

c) Fill in the chart:

d) Which plan will get the thermostat to 60 F the quickest? Explain.

e) Which plan will get the thermostat to 80 F the quickest? Explain.

Unit 9: Using Logarithms in Modeling Situations
Homework 4: Percent Rate of Change
Review:
1) Write each recursive sequence in explicit form. Identify each sequence as arithmetic, geometric,
or neither.
a) a1  2, a n 1  a n  7

b) a1  3, a n 1  4a n

c) a 1  20, a n 1  a n  5

e) a1  1, a n 1  sin( a n )

f) a 1  1, a n 1  a n  5

Extras :
d) a1  3, a n 1 

an
3

2) Write the letter that represents the correct formula for each description below.
a) The nominal APR is the percent rate of change per compounding period times the number of
compounding periods per year. If the nominal APR is given by the unit rate and is compounded
times a year, then which function describes the future value at time of an account given that is given
nominal APR and an initial value of .
b) For application problems involving a percent rate of change represented by the unit rate , which
formula could be used, where
is the number of time units.

is the future value (or ending amount),

c) For continuous compounding, we can use which formula, where
rate associated to the percent rate of change.
i) F(t)  P(1  r) t

____

 r
ii) F(t)  P 1  
 n
____

is the present amount, and

is Euler’s number and

is the unit

nt

iii) F  Pe rt

____

3) If a certain salary is based on the function S(t) = 40000(1.035)t where t represents the number of years
employed, what would the salary be at 10 years? What does the 40,000 represent? What is the percent rate
of change?

Express answers to the nearest hundredth where appropriate.
nt

r
4) The amount of money A, in a bank account is determined by the formula A = P  1   , where P is the
n

initial amount invested, r is the yearly rate of interest, n is the number of times each year that interest is
compounded and t is the number of years invested. Find the following answers to the nearest hundredth.
a) If $2000 is invested at 5% compounded quarterly, what is the value of the investment after 8 years?
What was the total interest earned over the eight years?

b) How long must $5000 be left in an account that pays 4% interest compounded monthly in order to
grow to an amount over $7500?

c) How long would it take to double an investment if an account offered 6% compounded semiannually?

5) When interest in an account is compounded continuously, the formula A = Pert is used to calculate the
value of the investment (r is the annual rate of interest, t is the number of years invested, P is the initial
amount invested and A is the value of the investment. Find the following answers to the nearest hundredth.
a) Find the value of $1000 invested for 10 years at 5% compounded continuously?

b) How long would it take an investment of $80,000 to grow to over $100,000 if invested at 8%
compounded continuously?

rt

6) Amy invests $6,000 at an annual rate of 4% compounded continuously, according to the formula A=Pe ,
where A is the amount, P is the principal, r is the rate of interest, and t is the time, in years. Determine, to
the nearest dollar, the amount of money she will have after 4 years.

7) A bank offers two different saving plans
Plan 1: simple interest on an initial investment in a savings account at a rate of 4% per year.
Plan 2: compound interest on savings account at a rate of 3.5% per year.
a) Fill out the following table.

b) What type of sequence do the Plan 1 balances represent?

c) Give both a recursive and an explicit formula for the Plan 1 balances.

d) What type of sequence do the Plan 2 balances represent?

e) Give both a recursive and an explicit formula for the Plan 2 balances.

f) Which plan account balance is increasing faster in the first five years?

g) If you were to recommend a bank account for a long-term investment, which plan would you
recommend?

h) At what point is the balance in Plan 2 larger than the balance in Plan 1?

Unit 9: Using Logarithms in Modeling Situations
Homework 5: Exponential Growth or Decay
Review:
1) Use the properties of exponents to identify the percent rate of change of the functions below, and classify
them as representing exponential growth or decay.

a) f (t)  1.03

b) f (t)   0.90 

t

d) f (t)  200(1.02)

12t

c) f (t)  500(1.02) t

t

e) f (t)  1000(0.95)

4t

(1.08) t
f ) f(t) 
2000

2) The amount of a certain radioactive substance can be estimated by the function R(t) =S0(0.5)t, where S0 is
the starting amount of the substance and t is the number of years from the placement of the initial amount.
If the amount of substance is initially 84 grams, how many years must pass before the amount of the
substance is less than 1 gram?(nearest tenth of a year)

t
p  0.5 h , where p is the part of a substance with half-life h

3) The equation for radioactive decay is
remaining radioactive after a period of time, t. A given substance has a half-life of 6,000 years. After t
years, one-fifth of the original sample remains radioactive. Find t, to the nearest thousand years.

Express all answers to the nearest hundredth.
4) Stonehenge is an ancient megalithic site in southern England. Some believe it was designed to make
astronomical observations, but archaeologists cannot agree on the reason that Stonehenge was constructed.
Charcoal samples taken from a series of holes at Stonehenge have about .63 pounds of carbon-14 in a onepound sample. Estimate the age of the charcoal pits at Stonehenge. Assume that the half-life of carbon14 is 5730 years.

5) After 13 years, 2.1 pounds of radioactive material remain from a 7 pound sample. What is the half-life of
this material?

6) A radioactive substance has a half-life of 420 years. How much remains of a 2-ounce sample after 200
years?

Unit 9: Using Logarithms in Modeling Situations
Homework 6: Modeling with Exponential Functions
Review:
1 ) If a certain bacteria doubles every hour, starting with 2.25 thousand bacteria, the amount present at any
hour can be modeled by B(t) = 2.25(2)t, where B(t) is the amount of bacteria in thousands and t is the
number of elapsed hours. How many hours (to the nearest tenth) will it take for the initial 2.25 thousand
bacteria to grow to over 70 thousand bacteria?

2) Use the properties of exponents to identify the percent rate of change of the functions below, and classify
them as representing exponential growth or decay.
a) f (t)  1.025 

b) f (t)   0.85 

t

1
c) f (t)  1.2  
3

t

t

Unless stated, express all answers to 2 decimal places.
ct
3) The table below represents values of an exponential function of the form f  t   a (b) where

a positive real number and
formula for f in terms of t.
a)

and
b)

is

are real numbers. From the information below, write a
c)

4) Find the annual growth or decay rate for parts (a) –(c) in question 3.

5) From question 3, for part (a), determine when the value of the function is double its initial amount.
For part (b) and (c), determine when the value of the function is half its initial amount.

6) The table below shows the populations (in millions) of a region after 2 years and after 4 years.
a) Find an exponential model that describes the population in year .

b) According to your model, when will the population be over 23 million? State your answer in
years and months.

7) A certain radioactive isotope has a half-life of 20 seconds. This decay happens continuously.
a) Define a sequence , , , … so that
represents the amount of a 200 g sample that
remains after minutes.

b) Define a function
after minutes.

that describes the amount of the isotope that remains of a 200 g sample

c) Does your sequence from part (a) and your function from part (b) model the same thing?
Explain how you know.

8) The half-life of Zn-71 is 2.4 minutes. If one had 100.0 g at the beginning, how many grams would be left
after 7.2 minutes has elapsed?

9) The following table represents the population trends in two different countries.
Country 1
Year

Country 2
Population
(Millions)

Year

Population
(Millions)

a) Find the annual growth rate for each country.

b) Which country is growing at a faster annual rate?

c) Find an exponential model that describes the population in year t for both countries.

Unit 9: Using Logarithms in Modeling Situations
Homework 7: Newton’s Law of Cooling
Review:
 kt

1) Given the formula: T(t)  Ta  (T0  Ta )e
.
a) Which variable represents the surrounding temperature?
b) Which variable represents the initial temperature of the object?
c) Which variable represents the decay constant?
d) Which variable represents the temperature after t minutes?
Unless stated, express all answers to 2 decimal places.
2) An object is at 100  C. The surrounding temperature is 5  C. In 10 minutes the object cools to 60  C.
a) Calculate the value of the decay constant k

b) Write a function for the temperature of the object,
minutes.

in Celsius, as a function of time, in

c) Graph the function.

d) What is the temperature of the object at 15 minutes?

3) Cooking oil is heated to 60  C. . It cools to 50  C after 6 minutes. The surrounding temperature is 25  C.
a) Calculate the value of the decay constant k.

b) Find the time taken by the oil to cool from 50  C. to 40  C.

4) William is heating water on the stove and turns the heat off when the water reaches 70  C.
What would the temperature be after 10 minutes if k = 0.06 and the surrounding temperature is 30  C.

5) Suppose that a corpse was discovered in a room and its temperature was 32°C. The temperature of the
room is kept constant at 20°C. Three hours later the temperature of the corpse dropped to 27°C. Find the
time of death.

6) An object cools according to the following formula

T(t)  30  (20  30)e 0.3010t
T(t)  10e 0.3010t  30

a) What is the temperature of the object at the beginning of the experiment?
b) What is the surrounding temperature?

c) What is the temperature of the object after 11 minutes have elapsed?

d) What is the percent rate of change of the difference between the temperature of the room and
the temperature of the object?

Unit 9: Using Logarithms in Modeling Situations
Homework 8: Unit 9 Review
1) Solve each equation. Express your answer as a logarithm, and then approximate the solution to the nearest
thousandth.

a)  3  18

b)  2 

3x

d) 2 10 

x



1
8

x 1

e) 3 10 

 54

4x

 30

c) 3  4   93
3x

f ) 3e 0.2t  2850

Extras:

g) 4e 0.05t  82

h) 5e 2x  35

i) 2e 3x  3  145

2) A scientist has discovered a new strain of bacteria. The bacteria culture initially contained 600 bacteria
and the bacteria are doubling every half hour
a) What quantities, including units, need to be identified to further investigate the growth of this bacteria
population?

b) Write an explicit formula for the number of bacteria present after hours

c) Label each row to show what quantities, including appropriate units, are represented by the numbers in
the table, and then complete the table.

d) Find the time, in hours, when there will be
expression.

bacteria. Express your answer as a logarithmic

e) A scientist calculated the average rate of change for the bacteria in the first three hours to be 12600.
Which units should the scientist use when reporting this number? Explain how you know.

Unless stated, round all answers to nearest tenth.
3) Frank is heating water on the stove and turns the heat off when the water reaches 75  C.
What would the temperature be after 8 minutes if k = 0.08 and the surrounding temperature is 40  C.

4) In 1990, there were 300 cell phone subscribers in a town. The number of subscribers increased by 70%
per year after 1990. How many cell phone subscribers were in this town in 2015?

5) Each year the local parks department sponsors a tennis tournament. The number of participants is 128
people. During each round, half of the players are eliminated. How many players remain after 4 rounds?

6) There were 100 dodos living on an island. After five years the number of dodos had
decreased to 75. The number of dodos alive each year decreased exponentially.
How many more years (to the nearest year) was it before there were just two dodos left on
the island?

7) Last year, the total revenue for Home Foods, a national restaurant chain, increased 4.5% over the previous
year. If this trend were to continue, which expression could the company's chief financial officer use to
approximate their monthly percent increase in revenue? [Let m represent months.]

(1) (1.045)

m

(2) (1.045)

12
m

m

(3) (1.00367) (4) (1.00367)

m
12

Student Notes

Unit 9: Using Logarithms in Modeling Situations
Homework 9: Unit 9 Cumulative Review
Unit 9 – HW 9

Name:____________________________

Period:_________

1) Show that if the point with coordinates (x, y) is equidistant from the point (2,5) and the line y  1
1
then y  (x  2)2  3
8

2) The simplest form of

is

1)

1
2

2)

x
x2

3)

x
3

4) 

x
x2

3) Which ordered pair is in the solution set of the system of equations shown below?

4) Susie invests $500 in an account that is compounded continuously at an annual interest rate of 5%,
according to the formula
, where A is the amount accrued, P is the principal, r is the rate of
interest, and t is the time, in years. Approximately how many years will it take for Susie’s money to
double?
1) 1.4
2) 6.0
3) 13.9
4) 14.7

5) If n is a negative integer, then which statement is always true?
1)

2)

3)

4)

6) Given the graph of P(x) = x4 + 2x3 + x2 +18x - 72
a) Use the graph to find the real zeros of P(x)
b) Verify that the zeros are correct by using the remainder theorem.
c) Express P(x) in terms of linear factors.

7) If

,
1)

8) The expression

, and
2)

, the expression
3)

equals
4)

is equivalent to

9) Find the first four terms of each of the recursive sequence defined. a1  3, a n  2(a n 1 ) 1

10) Expressed with a rational denominator and in simplest form,
1)
2)
3)
4)

11) Solve algebraically for x:

is

12) The zeroes for f ( x)  x4  3x3  4 x2  12 x are

(1) {0, 2,3}

(2) {0, 2,3}

(3) {0, 2, 3}

(4) {0, 2, 3}

13) Which graph has the following characteristics?
 three real zeroes
 as x  , f ( x)   
 as x  , f ( x)  

14) Given i is the imaginary unit, (3  yi)2 in simplest form is

1) y 2  6 yi  9

2)  y 2  6 yi  9

3)  y 2  9

4) y 2  9

15) The population of School Ville for the years 2000-2003, respectively, was reported as follows:
300,000 300,936 301,875 302,817
How can this sequence be recursively modeled?

(1) jn  300, 000(1.00312) n 1

(2) jn  300, 000  936(n 1)

(3) j1  300, 000

(4) j1  300, 000

jn  1.00312 jn 1
16)

jn  jn 1  936

Which value, to the nearest tenth, is not a solution of p(x)  q(x)
if p(x)  x 3  3x 2  3x  1 and q(x)  3x  8?
(1) -3.9

(2) -1.1

(3) 2.1

(4) 4.7

Student Notes

Unit 10: Geometric Series and Finance (A-SSE.B.4, F-IF.C.7e, F-IF.C.8b, F-IF.C.9,
F-BF.A.1b, F.BF.A.2, F-LE.B.5)
Homework 1: Sigma Notation & Geometric Sequences
Review:
1) Mary is heating water on the stove and turns the heat off when the water reaches 75  C.
What would the temperature, to the nearest tenth, be after 5 minutes if k = 0.082 and the surrounding
temperature is 50  C.

2) Use the properties of exponents to identify the percent rate of change of the functions below, and classify
them as representing exponential growth or decay.
a) f (t)  1.10 

b) f (t)   0.65 

t

t

3) Solve each equation below for x (round to the nearest hundredth):

a) ln x  ln (x  2)  1

b) ln x  ln (x  6)  2

In exercises 4- 11, find the sum
3

4)

 2n

4

5)

n 1

2 (4  3n)
n 1

5

6)

n 1

5

8)

 (n  3)

n1

3

9)

 2k
k 0

10

 k 
cos 


 4 
k 1
6

10)

3

7)

n

2

n 0

3

11) 2 (i n 1 )
n 1

In exercises 12-15 , use sigma notation to write the sum.
12)

4, 7, 10, 13, 16

13)

1, 3, 5 ,7, 9

14)

1,6,11,16,21

15)

4, 9, 16, 25, 36

16) Find the common ratio and the next 3 terms in each of the geometric sequences:
a) 4, 12, 36, ______, ______, ______
b) 1 , 1 , 1 ,_____, _____, _____
2 4 8

17) The first term of a geometric sequence is –3 and the common ratio is 2 . Find, in fractional form,
3
the next 3 terms.

Round all answers to the nearest tenth where appropriate:
18) Find the sum of the first 8 terms of the geometric series 3 +6 + 12 + …

19) Find the sum of the first 6 terms of the geometric series 2 + 3 + 4.5 + ….

20) The sum of a geometric series with 4 terms is 360, and the common ratio is r 

1
. Find the first term.
3

Unit 10: Geometric Series and Finance
Homework 2: Investment Applications
Review:
1) The second term in a geometric series is 30 and the seventh term is7290. Find the sum of the first five
terms.

2) Let

represent the sequence of odd natural numbers

.

Evaluate the following expressions.
4

a)

a
i 1

5

i

b)

 (a
i 1

i

 1)

6

c)

a
i 1

3

2i

d)

 2a
i 1

i

3) Earl Stevens is an athlete who believes that his playing career will last 7 years. To prepare for his future,
he deposits $22,000 at the end of each year for 7 years in an account paying 6% compounded annually.
How much will he have on deposit after 7 years?

4) Suppose $1000 is deposited at the end of each 6-month period for 5 years in an account paying 5%
compounded semiannually. Find the future value of the annuity?

5) Chuck is saving for a computer. At the end of each month he puts $60 in a savings account that pays 8%
interest compounded monthly. How much is in the account after 3 years?

6) Ray needs $10,000 in 8 years
a. What amount should he deposit at the end of each quarter at 8% compounded quarterly so that he
will have his $10,000?
b. Find Ray’s quarterly deposit if the money is deposited at 6% compounded quarterly?

7) How much money should be invested every month with 6% interest per year compounded
monthly in order to save up $8000 in 24 months?

Unit 10: Geometric Series and Finance
Homework 3: Investment Applications/Loans
Review:
1) What is the future value of an annuity if payments of $7050 are made at 11.25% interest compounded
semiannually for 5 years? (to the nearest dollar value)

2) Jamal bought a new car for $30,000. After two years the value of the car had depreciated so that it was
then only worth $20,000. If the value of the car each year decreases exponentially, then (to the nearest
dollar) how much will it be worth after another 5 years?

3) Bob wants to buy an $18,000 car in 6 years. How much money must he deposit at the end of each quarter
in an account paying 5% compounded quarterly so that he will have enough to pay for his car?

4) Lee buys a car costing $6000. He agrees to make payments at the end of each monthly period for 4 years.
He pays 12% interest, compounded monthly.
a. What is the amount of each payment?
b. Find the total amount of interest Lee will pay.

5) Suppose that you have a $4000 balance on a credit card with a
annual interest rate, and
you can afford to pay
per month toward this debt.
a) Find the amount of time it will take to pay off this debt. Give your answer in months and years.

b) Calculate the total amount paid over the life of the debt.

c) How much money was paid entirely to the interest on this debt?

6) Suppose that you would like to buy a home priced at
. You will make a payment of
of the purchase price and pay
of the purchase price into an escrow account annually.
a) Compute the total monthly payment and the total interest paid over the life of the loan for a
year mortgage at
annual interest.

-

b) Compute the total monthly payment and the total interest paid over the life of the loan for a
year mortgage at
annual interest.

-

c) Compute the total monthly payment and the total interest paid over the life of the loan for a
year mortgage at
annual interest.

-

7) Suppose that you would like to buy a home priced at $450,000. You will qualify for a 30-year
mortgage at
annual interest and pay
of the purchase price into an escrow account
annually.
a) Calculate the total monthly payment and the total interest paid over the life of the loan if
you make a
down payment.

b) Calculate the total monthly payment and the total interest paid over the life of the loan if
you make a
down payment.

c) Calculate the total monthly payment and the total interest paid over the life of the loan if
you make a
down payment.

8) The following amortization table shows the amount of payments to principal and interest on a $165,000
mortgage at the beginning and the end of a -year loan. These payments do not include payments to the
escrow account.
DATE
Nov. 2015
Dec. 2015
Jan. 2016
Feb. 2016
Mar. 2016
April 2016

PAYMENT
$836.03
$836.03
$836.03
$836.03
$836.03
$836.03

PRINCIPAL
$217.28
$218.10
$218.91
$219.73
$220.56
$221.39

INTERSET
$618.75
$617.94
$617.12
$616.30
$615.47
$614.65

TOTAL INTEREST
$618.75
$1,236.69
$1,853.80
$$2470.10
$3,085.57
$3,700.22

BALANCE
$164,782.72
$164,564.62
$164,345.71
$164,125.98
$163,684.03
$163,684.03

June 2045
July 2045
Aug. 2145
Sept. 2045
Oct. 2045

$836.03
$836.03
$836.03
$836.03
$836.03

$820.53
$823.61
$826.70
$829.80
$832.91

$15.50
$12.42
$9.34
$6.24
$3.12

$135,939.96
$135,952.38
$135,961.72
$135,967.95
$135,971.07

$3,313.01
$2,489.40
$1,662.70
$832.91
$0.00

a) What is the annual interest rate for this loan? Explain how you know.

b) Describe the changes in the amount of principal paid each month as the
month gets closer to
.

c) Describe the changes in the amount of interest paid each month as the
month gets closer to
.

Unit 10: Geometric Series and Finance
Homework 4: Unit 10 Review
1. Jane has

in an investment account that earns

per year, compounded monthly.

a. Write a recursive sequence for the amount of money in her account after

b. Write an explicit formula for the amount of money in the account after

months.

months.

c. Write an explicit formula for the amount of money in her account after years.

d. Mary also has

, but in an account that earns

per year, compounded yearly. Write an explicit

formula for the amount of money in her account after years.

e. Mary claims that the equivalent monthly interest rate for her account would be the same as Jane’s.
Use the expression you wrote in part (d) and the properties of exponents to show why Mary is
incorrect.

2) If you invested $1,000 in an account paying an annual percentage rate compound daily and you wanted to
have $3,000 in your account at the end of your investment time, what interest rate would you need if the
investment time were 1 year and 5 years ?

3) If you invested $10,000 in an account paying an annual percentage rate of 6%, compounded quarterly,
how much would you have in you account at the end of 1 year. How long will it take for your money to
double?

4) What is the common ratio of the sequence
1)

2)

5) The expression
1)

3)

?
4)

is equal to
2)

3)

4)

Student Notes

Unit 10 – HW 5
1) The expression

Homework 5: Unit 10 Cumulative Review
Name:________________________
is equivalent to

Period:_______

2)

3) Theresa is comparing the graphs of

and

. Which statement is true?

4) If the two solutions to the quadratic equation x2 + 8x + 12 = 0 are calculated to be 2 and 6, are these
solutions verified by using the sum and product formulas? Explain.

5) The expression

is equivalent to

6a) The equation x3 – 125 = 0 has a solution x = 5. Explain why or why not that is the only solution.

b) The equation x2 – 10x + 25 = 0 has a solution x = 5. Explain why or why not that is the only solution.

7) What is the common difference of the arithmetic sequence below?

8) What is the product of the roots of the quadratic equation

?

9) What is the equation of the circle passing through the point (6, 5) and centered at (3,-4)?

10) The formula to determine continuously compounded interest is
, where A is the amount of money
in the account, P is the initial investment, r is the interest rate, and t is the time, in years. Which equation
could be used to determine the value of an account with an $18,000 initial investment, at an interest rate of
1.25% for 24 months?

11) What is the solution set of the equation
(1) {2, 3} (3) {3}
(2) {2}

(4) { }

30
5
1 
?
x 9
x 3
2

12) The graph below shows the
average price of gasoline, in
dollars, for the years 1997 to 2007.
What is the approximate range of
this graph?

13) If

14) A jogger ran

and

, what is

mile on day 1, and

?

mile on day 2, and

miles on day 3, and

miles on day 4, and

this pattern continued for 3 more days. Which expression represents the total distance the jogger ran?

15) If g(c)  16  c2 and m(c)  c  4, then which statement is not true?

(1) g(c)  m(c)  c 2  c  12
(3) g(a) m(a)  c3  4c2  16c  64

(2) g(c)  m(c)  c 2  c  20
g(a)
1
(4)

m(a) c  4

Student Notes

Unit 10: Geometric Series and Finance
Homework 6: End of Module Assessment
Name:________________________

UNI 10– HW 6

Period:_____
1

1) Use properties of exponents to explain why it makes sense to define

2) What is a positive value of x for which

 27  3

as

3

27 .

?

3

3) What is the value of

 (2  (b)i) ?
b 0

4) Use properties of exponents to rewrite each expression as either an integer or as a quotient of integers to
show the expression is a rational number.
2

4

3

a) 9

3

3

32
b) 4
2

c)  25 

3
2

 1 3
 
8

5

d)

160
5

5

5) Use properties of exponents to rewrite each expression with only positive, rational exponents. Then find
the numerical value of each expression when x = 4, y = 32 and z = 16. Express each answer as a rational
number.

a)

xy 2

b)

1
3 2

8

x 2z5

xz

6) The inverse of the function

is a) x = y4

b) y = x4

c) y = 4x

d) x = 4y

7) Use the finite approximations of the decimal expansion of

to find an approximate value

of the number 5 .
Fill in the missing exponents in the following sequence of inequalities.

8) A scientist has discovered a new strain of bacteria. The bacteria culture initially contained 500 bacteria
and the bacteria are doubling every half hour
a) What quantities, including units, need to be identified to further investigate the growth of this bacteria
population?
b) Write an explicit formula for the number of bacteria present after hours

c) Label each row to show what quantities, including appropriate units, are represented by the numbers in
the table, and then complete the table.

d) Find the time, in hours, when there will be
expression.

bacteria. Express your answer as a logarithmic

e) A scientist calculated the average rate of change for the bacteria in the first three hours to be
Which units should the scientist use when reporting this number? Explain how you know.

.

9) Solve each equation. Express your answer as a logarithm, and then approximate the solution to the
nearest thousandth.
a)  4 

2x

 7.1

b)  3

x 1

c) 2  5   42

 28

3x

Extras :
d) 4 10 

x



1
2

e) 2 10 

2x

f ) 4e 0.6t  850

 40

10) In 1935 Charles Richter defined the magnitude of an earthquake to be

M  log

I
S

where I is the intensity of the earthquake (measured by the amplitude of a seismograph reading taken 100
km from the epicenter of the earthquake) and S is the intensity of a ''standard earthquake''
(whose amplitude is 1 micron =10-4 cm).

A recent earthquake measured 6.4 on the Richter scale. How many times more intense was this earthquake
I
than an earthquake that measured 4.1 on the Richter scale? [Find the value of 2 ]
I1

11) The scientists in a laboratory company raise amebas to sell to schools for use in biology classes. They
know that one ameba divides into two amebas every hour and that the formula t  log 2 N can be
used to determine how long in hours, t, it takes to produce a certain number of amebas, N.
a) Determine, to the nearest tenth of an hour, how long it takes to produce 10,000 amebas if they
start with one ameba

b) Determine how many amebas would be present after 3 hours.

For questions 12- 13, sketch the graph of each pair of functions on the same coordinate axes showing end
behavior and intercepts.
Describe the graph of

as a series of transformations of the graph of .

12a) Sketch thegraph f (x)  3x and g(x)  3 x 1

13a) Sketch thegraph f (x)  2x and g(x)  4x 1

For questions 14-15 , sketch the graphs of each function and identify the key features including intercepts,
decreasing or increasing intervals, and the vertical asymptote.

14) f (x)  log2 (x),and g(x)  log2 (x)  2
a) Sketch the graphs of f and g.
b) State x intercepts.
c) Increasing intervals.
d) Decreasing intervals.
e) Vertical asymptote.
f) Describe the transformation

15) f (x)  log3 (x), and g(x)  log 3 (x  2) 2

a) Sketch the graphs of f and g.
b) State x intercepts.
c) Increasing intervals.
d) Decreasing intervals.
e) Vertical asymptote.
f) Describe the transformation

1
2
 2x 
16) Given f (x)  8x. Let g(x)  f  x   and h(x)  2f  
3
3
 3 
a) Describe the graphs of

and

as transformations of the graph of .

b) Use the properties of exponents to show why the graphs of the functions

1
2
 2x 
g(x)  f  x   and h(x)  2f   are the same.
3
3
 3 

17) Find the inverse function f-1(x) of the following.

a) f (x)  3x  1

b) f (x) 

1
x 3
2

c) f (x)  x 2  2

x2
x 1

e) f (x) 

1
x 3

f ) f (x)  35x  2

d) f (x) 

Extras:
g) f (x)  2 x 1

h) f (x)  2 x 1  3

i) f (x)  e 2x

j) f (x)  e x  2

k) f (x)  log(x  1)

l) f (x)  log 2 (x  3)

Extras:
18) Determine whether or not f(x) and g(x) are inverses functions by using the rule of composition:
a) f(x) = 3x – 2 and g(x) =

x2
3

b) f(x) = x2 – 2 and g(x) =

x2

c) f(x) =

x
and g(x) = 4x
2

19) Roberta has

in an investment account that earns

per year, compounded monthly.

a) Write a recursive sequence for the amount of money in her account after

b) Write an explicit formula for the amount of money in the account after

months.

months.

c) Write an explicit formula for the amount of money in her account after years.

d) Julie also has
, but in an account that earns
per year, compounded yearly.
Write an explicit formula for the amount of money in her account after years.

e) Julie claims that the equivalent monthly interest rate for her account would be the same as Roberta’s. Use
the expression you wrote in part (d) and the properties of exponents to show why Julie is incorrect.

n

 a rk 

20) Show that

k 0

where

.

a  ar n
1 r

21) Identify which functions are exponential. For the exponential functions, use the properties of exponents
to identify the percent rate of change, and classify them as representing exponential growth or decay.

a) f (x)  100(1  0.2) x

b) f (x)  100(1  0.2)  x

c) g(x)  3(1.2) x

d) g(x) 

2
5x

f ) h(x) 

1 0.5
x
2

Extras :
e) h(x)  4x 0.3

g) m(x) 

x

x
23

 1 4
h) m(x)   
2

22) When simplified, the expression

(1) 3 m2

(2) 4 m3



3



 1 
m 4  m 2  is equivalent to



(3) 5 m4

(4) 6 m5

23) A patient is administered 400 mg of ibuprofen. Each hour, the amount of ibuprofen in the person’s
system decreases by about 29%. Suppose the initial dosage is
mg, and the patient is given an
additional maintenance dosage of
mg every hour.
a) Write a function for the amount of the initial dosage that is in the bloodstream after

hours.

b) Complete the table below to track the amount of medication from the maintenance dosage in the
patient’s bloodstream for the first five hours.
Hours since
Amount of the medication in the bloodstream from the
maintenance dosage at the beginning of each hour
initial dose,

c) Write a function that models the total amount of medication in the bloodstream after

hours.

d) Use a calculator to graph the function you wrote in part (c). According to the graph, will there
ever be less than 550 mg of the medication present in the patient’s bloodstream after each
dose is administered?

Student Notes

Unit 11 Trigonometric Functions (F-1F.C.7e, F-TF.A.1, F-TF.A.2)
Homework 1: Deriving a Periodic Function ( f(x) = sin (x) )
REVIEW
1) Using your calculator, with the MODE set to degrees, find each.
a) sin 30 = __________

b) cos 45 = __________

c) tan 52 = ___________

b) cos x = .5

c) tan x = 1

2) Find the value of x to the nearest degree.
a) sin x = .5687

3a) Sketch a graph of a function that represents the height of a red passenger car on a Ferris wheel that is 60
feet in diameter, rotates counterclockwise and starts at the bottom of the wheel that is located 4 feet above the
ground. The sketch should represent the height of the car on the wheel for one complete turn. (cycle in
degrees)

b) A second car that is blue is located at the 3 o’clock position while the red car is at the bottom. Sketch the
height of the blue car during the same one turn.

c) A third car that is green is located at the top of the wheel while the red car is at the bottom. Sketch the
height of the green car during the same one turn.

4) Find the domain and the range for each of the graphs sketched in Question #3.
3a) Domain _______________

Range _________________

3b) Domain _______________

Range _________________

3c) Domain _______________

Range _________________

5a) A parking enforcement agent marks the front tire of a parked car with a chalk mark on the bottom of a
wheel that has a 4 foot diameter. Sketch a graph of a function that represents the height of the chalk mark on
the tire if the tire is rotated counterclockwise two complete turns (cycles) (the car backs up). The sketch
should represent the height of the chalk mark on the wheel for the two complete turns.

b) Sketch the graph of the function that represents the height of the chalk mark on the tire if the tire is rotated
clockwise two complete turns. (The car moves forward)

c) Explain why the sketches are different or why they are the same.

d) What are the domain and range for each?

6a) A wheel of luck having a diameter of 3 feet is hung on a wall with its bottom 4 feet from the floor. The
“lucky” star is located at the 3 o’clock position of the wheel. If the wheel is spun counterclockwise three full
turns, sketch the height (from the floor) of the star during these three rotations. Find the domain and range.

Unit 11 TRIGONOMETRIC FUNCTIONS
Homework 2: Deriving a CoFunction ( f(x) = cos (x) )
REVIEW
1) A large clock atop a building has a diameter of 20 feet starts to malfunction when its
big hand which has a length of 10 feet, starts rotating counterclockwise from the time
when it was pointing at the number 3. If the center of the clock is 100 feet above the
ground, sketch the height of the tip of this hand as it rotates 2 complete turns (cycles in
degrees). Determine the domain and the range.
D:
R:

2a) Using the clock described in #1, mark the diagram ( in degrees ) to show the position of the tip of the hand
at every hour starting at 3 and rotating counterclockwise ( 0 and 30 are already shown).
b) Use these degrees to sketch the height function for one turn of the hand around the clock.

c) Use these degrees to sketch the co-height function for one turn around the clock.

3) Match the following graphs for two circles, one with radius 40, the other with radius 20.
( Write the letter of the graph for each circle). Explain your reasoning.
Circle with radius 40.
Circle with radius 20.
Height function: ____________
Height function: ____________
Co-height function:__________
Co-height function:__________
a)

b)

c)

d)

Domain of graph d: _______________

Range of graph c:____________________

4a) On the same set of axis, sketch the height and the co-height functions for a mark on a wheel that is 54 feet
in diameter, rotates counterclockwise and starts at the 3 o’clock position for one complete rotation.
b) Discuss the similarities and differences
between the graphs.

c) Explain how to tell what the radius of the wheel
from either graph.

d) For what rotation values are the height
and co-height equal?

e) When will the height of the mark be the same as
the height measured at 30? _________ at 210?______
f) When will the co-height of the mark be the same as the co-height measured at 60?_____ at 120?______
g) Estimate the rotation when the value of the co-height at 45 will be repeated? _______

Unit 11 TRIGONOMETRIC FUNCTIONS
Homework 3: Foundations - Sines and Cosines
REVIEW
1) On the same set of axis, sketch the height and the co-height functions for a mark on a wheel that is 2 feet in
diameter, rotates counterclockwise and starts at the 3 o’clock position for one complete rotation.

2) In the diagram,  ABC is a right triangle with m  C= 90, AC = 8, BC = 15, and AB = 17, Find the value
of:
a) sin A =

b) cos A =

c) sin B =

d) cos B =

3) In the diagram,  DEF is a right triangle with m  F= 90, DF = 3, and DE = 5, Find the value of:
a) FE =

b) sin E =

e) sin D =

f) cos D =

c) cos E =

4)  ABC is a right triangle with m  C= 90. If the sin A =

12
, find the cos A.
13

5)  ABC is a right triangle with m  C= 90, AB = 6 and m  B= 40, find the measure of
AC to the nearest tenth.

6)  DEF is a right triangle with m  F= 90, DF = 4, and DE = 7, find the value of angle E
to the nearest degree.
7)  ABC is a right triangle with m  C= 90, AC = 12 and m  A= 32, find the measure
of AB to the nearest hundredth.

8a) A wire that is 100’ long is attached to the top of a pole and forms a 35 angle with the ground
at point S. Find the height of the pole to the nearest tenth.

b) Find the distance between the point where the wire meets the ground and the base of the pole to the
nearest tenth using trigonometry. Explain what other process could provide the answer.

c) If a 90’ long wire is attached to a pole that is 62’ tall, find the angle of inclination that the wire forms with
the ground to the nearest degree.

9) How big should a supporting rod for a wall of unknown height be if it is to be placed 50’
from the base of the wall and form an angle of inclination of 40 with the ground?
Answer to the nearest hundredth.

10a) Using an ancient measurement of 3438 units as the distance from the earth to the sun, estimate to the
nearest unit how high the sun would be if its angle of inclination is 30.

b) Using a modern estimate of 93 million miles as the distance from the earth to the sun estimate to the
nearest million miles how high the sun would be if its angle of inclination is 30.

11a) A sightseeing pair of binoculars mounted 5 feet above the height of a 620’ tall tower is used to spot an
object on the ground. If the angle of depression from the binoculars to the object is 15, how far is the
object from the binoculars to the nearest foot?

b) Using the answer is part a and trigonometry, find how far the object is to the base of the tower to the
nearest foot.

12) EXTRA: If the radius of circle O is 10 and mAOB = mFOE = mDOE = mBOC = 40, what is
true about the measures of the sides of the triangles AB, FE, ED and BC? And the sides OB and OE?

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 4: Reference Angles for the Special Angles ( 0, 30, 45. 60, 90, 180, 270)
REVIEW
1)  DEF is a right triangle with m  F= 90, FE = 34, and DE = 72, find the value of angle E
to the nearest degree.

2) Determine the quadrant in which each angle lies.

a) 140º

b) 83.4º

c) 210º

d) 440º

e) 330º 20´

f) -150º g) -390º h) -30º

i) -190º

j) -330º

3) Determine whether the function has a positive value ( +) or a negative value (-) and calculate the reference
angle for each rotation.
120 150 225 240 -60 315 -330 -225 45
210
sin( x) ( + or -)?
___
___
___
___
___
___
___
___
___
___
cos(x) ( + or -)?
___
___
___
___
___
___
___
___
___
___
Measure of Reference Angle ___ ___ ___ ___ ___ ___ ___ ___ ___ ___
4) Fill in the values for each of the following:
0
sin(x) ___
cos(x) ___

90
___
___

180
___
___

270
___
___

360
___
___

5) Fill in the sides of the given right triangles having a hypotenuse of 1.

6) For each of the following, find the EXACT function value.
a) sin(300º)
b) cos(120º)
c) sin(150º)

d) cos (-30º)

e) sin(-300º)

h) (cos 30º) (sin 330º)

f) cos (-135º)

7a) If 0 < x < 90 and cos(x) =

g) cos(240º) + sin(150º)

1
, find sin(x).
3

b) If 270 < x < 360, cos(x) =

1
3

c) Explain the possible answers for sin(x) if cos(x) = .

1
, find sin(x)
3

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 5: Reference Angles – Extending the Domain of Sine and Cosine
REVIEW
1a) The vertices of ABC have coordinates A = (0,0), B = ( 5, 12) and C = ( 5,0). Explain why ABC is a
right triangle.
(b) What are the coordinates where the hypotenuse of ABC intersects the unit circle

x2 + y2 = 1

( c) Let  represent the degrees of rotation from AC to AB . Calculate sin() and cos().
sin() = _______

cos() = __________

2) Find the quadrant where the terminal ray is found after the given rotation. Find the reference angle also.
Quadrant
Reference angle
Quadrant
Reference angle
a) 765
b) 600
c) -495
d) 810
e) -1130
f) 1350
g) 855
h) -135
3) For each of the following, find the EXACT function value:
a) cos(420) = ______
b) cos(720) = __________

c) sin( 570) = ________

d) sin(750) = ______

e) cos(765) = __________

f) sin(-900) = _________

g) cos( - 450) = ______

h) sin(-945) = __________

i) cos( 1230) = ________

4) Let  represent a quantity in degrees (the amount of rotation to the terminal ray from the initial ray:

3
_____________________________
2
3
b) Find 5 negative values that  can take if it is known that sin() =
____________________________
2
3
c) Find 2 negative values and 3 positive values that  can take if it is known that sin() = 
2
a) Find 5 positive values that  can take if it is known that sin() =

5a) Is it possible that cos() = 

b) Is it possible that cos() =

1
1
and sin() =  for the same rotation ? Explain.
2
2

2
2
and sin() =
for the same rotation ? Explain.
2
2

c) Is it possible for the sin(-405) = sin(765) since they both have the same reference angle of 45? Explain

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 6: The Tangent Function
REVIEW
1) For each of the following, find the EXACT function value:
a) sin(135) = _________
b) cos( -45) = __________

c) cos( 585) = _________

d) sin(-540) = ________

e) sin( 960) = _________

f) cos( 630) = _________

g) cos( - 300) = _______

h) sin( 3600) = ________

i) sin( 945) = __________

2) For each of the following, find the EXACT function value:
a) tan(135º) = _________
b) tan(-120º) = ________

c) tan(90º) = __________

d) tan(480) = _________

f) tan( -315º) – tan(45º) = ______

e) tan(-870) = ________

g) Express tan (-220º) as function of a positive acute angle. _____________
3a) If sin A =

5
and angle A is an acute angle, find the tan A.
13

b) If the tan R =

5
, and angle R is an acute angle , find the cos R.
12

c)  ABC is a right triangle with m  C= 90, BC = 10 and m  B= 4020’, find the measure of AC to the
nearest hundredth.
d) If tan A =

e) If cos A =

3
and sin A < 0, find cos A.
4
7

and sin A < 0, find tan A.

58

4) In the given diagram, circle O has a radius of 1.
a) This is an example of a circle which is called the __________circle.
b) Name the line segment that has a length equivalent to the sin(). __________
c) The length of line segment OA is equivalent to which trig function? _________
d) Name the line segment that has a length equivalent to the tan(). __________
e) If OAB and ODC were rotated 180, which, if any, of the above answers would change. Explain.

5) If = 30, determine the coordinates of the following points.
a) point B (______, ______)

b) point A ( _____, _____)

c) point D (______, _____)

d) point C (______, _____)

If OAB and ODC were rotated 180, determine the coordinates of the images
of points A, B, C and D.
a) point B (______, ______)

b) point A ( _____, _____)

c) point D (______, _____)

d) point C (______, _____)

6) If the initial ray is rotated  degrees about the origin, it will intersect the unit circle at a point P having the
coordinates (x, y). At each of the following rotations, what would be the slope of the line through the origin
and the point P(x,y).
=

0

30

Slope m = ____

____

45

60

90

180

270

360

____

____

____

____

_____

____

7) Use the following diagram where OB = 1 for parts a and b
a) If the coordinates of point B are (.8, .6), find
cos θ=______

sin θ = ______

tan θ = ______

 3 1
,  find the
b) If the coordinates of point B are 
2
2

cos θ= _______
sin θ =________
tan θ =______
c) if  = 30 and OB = 4, find tan = _________

d) if  = 45 and OB = 10, find tan = _________

EXTRA: e) Find the measure of OD in the given diagram if the measure of  is 45. ________
f) Find the measure of OD in the given diagram if the measure of  is 60. ________
g) Explain why the tan(-)  tan()

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 7: Cotangent, Secant and Cosecant Functions
REVIEW
1a) If the angle of elevation from a point on the ground ( A) to the top of a tree (C) is
30at a certain time of day and the distance from the point on the ground (A) to
the base of the tree (B) is 100. Find the height of the tree in radical form and to
the nearest tenth of a foot.

b) A second tree is known to have a height of 65. If sometime during the day, the
shadow of that tree was measured to be 80, find the angle of inclination to the sun
at that time.

2) For each of the following, state the quadrant in which θ lies.
a) sin θ < 0 and cos θ > 0 ______ b) tan θ > 0 and cos  < 0______c) tan θ > 0 and sin θ > 0 ______
d) sec θ > 0 and cot θ < 0 ______

e) csc θ > 0 and cos θ < 0 ______f) cot θ < 0 and sin θ < 0 ______

3) Express each of the following as a function of a positive acute angle.
a) sin 150º ____________ b) cos 100º___________ c) tan 240º ___________ d) sec 480º ___________
e) cot 140º ____________

f) cos (-100º) _________ g) csc 120º _________

h) sin(-300º ) _________

i) csc(-760º )__________

j) sec 310º ___________ k) cot(-405) ________

l) tan(3605)_________

4) Write each expression as a function of an acute angle whose measure is less than 45º:
a) cos 110º ____________ b) tan 268º ___________ c) cot 95º __________
d) csc 125º _________
e) tan 600º ____________

f) sin( -110º)__________ g) cot( -50º) _______

5
and
θ lies in Quadrant II
13
Find cos θ = ______ tan θ = ______ csc θ = ______ sec θ = _______

h) sec( -275º) ________

5a) If sin θ =

8
and
sin θ < 0
15
Find sin θ = _______ cos θ = _______ csc θ =______

cot θ = _______

b) If tan θ = -

sec θ = ______ cot θ = ________

c) If sec θ = -3
and
cot θ >0
Find sin θ = ______ cos θ = _______ tan θ = _______ csc θ = _______ cot θ = _______

6) Find a value of θ for which each statement would be true:
a) sin 20º = cos θ
b) csc 40 = sec θ

c) tan(  8)  cot(2  23)

d) cot (θ + 10) = tan ( 2 θ – 10)

e) sec(θ + 8) = csc(3θ + 2)

7) If sin 6A = cos 3A, then the measure of angle A is

(1) 20

62 3
x
x
8) If f(x) = csc  sec , then f (3600 ) is equal to: 1)
3
6
6

2)

9) Find the exact value of each of the following:
a) sec(30)
b) cot(135)
c) csc( 240)

e) if tan() = 8, find cot()

f) if cos() = .4, find sec() =

(2) 10

(3) 2

8 3
3

3)

(4) 1

22 3
3

4)

d) sec(315)

g) if sin()= -.02, find csc()

h) if  = 150,find csc()sin()

i) if  = 300, find tan()cot() =

j) if  = 135, (sec())2 – (tan())2

k) if = 240,find (csc())2 – (cot())2

l) if  = 60, show that

csc( )
sec( )
 tan( )
 cot() and
csc( )
sec( )

3
2

10) Explain the differences between the domain and range of f(x) =sin(x) and g(x) = csc(x).

Would the differences be similar for h(x) = cos(x) and j(x) = sec(x)?

11) Segment VS is tangent to circle O at point T. Triangles OTV, ORT, OTS and VOS are all similar.
Identify the lengths of the sides of an appropriate triangle in the diagram as the value of each
of the following trig functions.
a) sin(x) = _______ b) cos(x) = _______ c) tan(x) = ______

d) cot(x) = ______ e) sec(x) = ________ g) csc(x) = ______

EXTRA:
12) If x is a positive acute angle and cos x 
1)

5
3

(2)

4
13

(3)

3
5

3
, what is the exact value of csc x ?
4
(4)

4
19

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 8: Graphing the Sine and Cosine Curves
REVIEW
1) If tan B = 

12
and sin B < 0, find sec B.
5

2) Find x if cot( x - 20) = tan ( x + 30)

3) If cos(x) = -.4, find the value of sec(x)

4) State the amplitude of the given functions.
a) f(x) = 2 sin(x)

b) f(x) = 3 cos(x)

5) State the period of the given function.
a) f(x) = sin(x)
b) f(x) = cos(2x)

e) f(x) = 3sin(

1
x)
2

1
f) f(x) = - cos( x)
3

c) f(x) =

1
sin( x)
2

c) f(x) = 2 sin(4x)

g) f(x) =

d) f(x) = 3 cos(2x)

d) f(x) = 6cos(x)

1
sin( x)
2

6a) Sketch the graphs of f(x) = sin(x) and g(x) = cos(x) in the interval 0º  x  360 . (Use increments of 30)

b) For each function, label and mark the
coordinates of the maximum, the
minimum, and the x and y intercepts.

c) What is the amplitude of each function?
What is the range of each?

d) What is the period of each function?

7) Using the graph of f(x) = sin(x), answer the following questions.
a) On the interval [0,360], there are _________ x intercepts. They are located at _______________.
b) On the interval [-360,360], there are _________ x intercepts. They are located at _______________.
c) On the interval [0,360], the relative maximum point is located at _______, the minimum at ________.
d) On the interval [-360,360], the relative maxima points are located at __________, the minima at ______.
e) On the interval [0,720], there are _________ x intercepts. They are located at _______________.
f) The unrestricted domain of the sine function is all real numbers. What can be said about the end behavior of
f(x) = sin(x)?

g) Sketch the graph.

8) Using the graph of g(x) = cos(x), answer the following questions.
a) On the interval [0,360], there are _________ x intercepts. They are located at _______________.
b) On the interval [-360,360], there are _________ x intercepts. They are located at _______________.
c) On the interval [0,360], the relative maximum point is located at _______, the minimum at ________.
d) On the interval [-360,360], the relative maxima points are located at __________, the minima at ______.
e) On the interval [0,720], there are _________ x intercepts. They are located at _______________.
f) The unrestricted domain of the cosine function is all real numbers. What can be said about the end behavior
of g(x) = cos(x)?

g) Sketch the graph.

9) Using the graphs of f(x) = sin(x) or g(x) = cos(x), answer the following questions.
a) Answer TRUE or FALSE for each:
i) sin(20) < sin(50) _______

ii) sin(80) =sin(100) _______

iii) cos( 40) < cos(70) ______

iv) cos(90) = cos(270) ______

v) sin(90) = - sin(270) ______

vi) cos(85) = cos(95) ______

vii) sin(-95) = sin(275) _____

viii) cos(-50) = cos(50) _____

ix) sin(130) = sin(-130) _____

b) Using the appropriate graph and the given interval, answer increasing, decreasing or both for the values of
the given function:
i) f(x) = cos(x), [0,180]

___________

ii) f(x) = sin(x), [0,180]

______________

iii) f(x) = cos(x), [90,270]

__________

iv) f(x) = sin(x), [270,360]

_____________

vi) f(x) = cos(x), [-360,-180]

_____________

v) f(x) = sin(x), [450,630] ___________

10) Using the graph of f(x) = sin(x), on the interval [-360,1080], find the number of times that
1
a) sin(x) =
2

b) sin(x) = 1.5

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 9: Graphing Using Radian Measure
REVIEW
1a) If f(x) = 2sin(x) on the interval [0,360], what is the amplitude? __________
b) What is the range?_________ c) What is the period? ____________
d) Where are the x intercepts located? __________

e) The y intercept? __________

f) The coordinates of the maximum point? _________ g) The coordinates of the minimum point? _________

2) Find the radian measure of an angle of the given degree measure.
a) 40º
b) 100º
c) 90º

d) 200º

e) 330º

f) 570º

g) 270º

h) 180 º

i) -45º

j) -135º

k) -270º

l) -675º

3) Find the degree measure of an angle of the given radian measure.



a)
b)
c)
2
3
4

11
6

e)

5
6

f)

i)

 10
9

j)


4

k)

m)

13
15

n)

43
9

o)

g) 

3

2

37
12

d)


6

h) 2 

l)

5
4

p)

25
3

4) Express each of the following as function of a positive acute angle.
a) sin

5
4

e) cot

b) cos

(  53 )

f) sin

5
6

(  97 )

c) csc

11
3

g) tan

(

d) sec

15
4

h) cos

( 6 )

d) sec

2
3

(  65 )

h) cos

(  154  )

11
)
6

l) tan(


3

)

5) For each of the following, find the EXACT function value.
a) sin


3

b) cos

e) csc

5
3

f) cot

i) cos

( 6 )

j) sec(


6

5
4

3
)
4

c) tan

g) sin


4

k) cot( 

3
)
2

6a) In a circle, the length of a radius is 6 cm. Find the length of an arc intercepted by a central angle whose
measure is 1.5 radians.

b) Find the length of an arc to the nearest tenth that subtends an angle of 120 degrees in a circle of diameter
6 yd.

c) A central angle of a circular garden measures 1.2 radians and intercepts an arc of 18 feet. What is the
radius of the garden?

7a) How many degrees does the minute hand of a clock rotate through over 20 minutes? _________
How many radians? ________
b) Over 12 minutes. Degrees? ____________

Radians? ________

c) Over 45 minutes. Degrees? ____________

Radians? ________

d) How many radians is the angle formed by the hour and the minute hands of a clock when the clock reads:
i) 2:30? ______________

ii) 3:45? __________________

iii) 6:00? _____________

iv) 9:20? _________________

8) Sketch the graph of f(x) =2sin(x) + 1 in the interval [ - 2, 2]

9) Sketch the graph of f(x) =3cos(2x) - 1 in the interval [-, 3]

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 10: Using Basic Identities
REVIEW
1) Find the exact value of the given expressions:




2
a) tan
sec
b) tan 3 + cot
4
3
4

(

)(

)

(

c) sin

5
)
(
tan
)
3
6



x
6

2a) If f(x) = cos x  sin , find f(  )

 
b) If f(x) = sin 2 x  tan x , find f  
4
x
x
c) If f(x) = csc  sec , then f (2 ) is equal to:
6
6
1)

62 3
3

2)

3a) Sketch the graph of f(x) = sin( x +


2

8 3
3

3)

22 3
3

4)

3
2

) on the interval [0, 2].

b) Find the equation of a different function represented by the graph in part (a).

4) Evaluate the following by using a trigonometric identity. Explain the identity used.
7
9
a) sin(
) = ____________
b) cos(
)= ______________
3
4

c) cos( 

e) cos(


3

) = ___________

5
) = __________
4

d) sin(

f) sin(-

7
) = ______________
6


6

) = _______________

5) Rewrite each of the following in order from smallest to largest.

3


5a)
a) sin(
)
b) sin(  )
c) sin( )
d) sin(  )
2
4
3
2

5b)

a) cos(

5
)
3

b) cos()

c) cos(

5
)
6

d) cos(

5
)
4

6) Find the exact value of each using a trigonometric identity when needed.

11

a) sin( ) = ____________ b) cos(
) = __________ c) cos(  ) = ______________
6
4
6

d) sin(

7
5
5
) = ___________ e) sin( 
) = __________ f) cos(
) = ______________
3
4
3

7) Explain using the graphs of each trigonometric function why each of the following identities are valid for
all real numbers . What kind of symmetry is demonstrated by the graph of each.
a) sin(-) = -sin()

b) cos(-) = cos()

c) tan(-) = -tan()

d) EXTRA: Without the graph, explain the symmetry of f(x) = sec(x).

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 11: Unit 11 Review
1) Sketch the graph of y =

1
sin 2x in the interval -   x  2
2

2a) What is the amplitude and period of the sine function below?

b) Which choice is the equation of the graphed function shown?
1) f(x) = 2cos(2x)

2) f(x) = 2cos(x)

3) f(x) = cos(2x)

4) f(x) = 2cos(

1
x)
2

3) Find the measure of AOB to the nearest degree, given

a) OB = 1cm and arc AB has a measure of cm.
3

b) OB = 3cm and arc AB has a measure of


4

cm.

c) OB = 1cm and arc AB has a measure of 2 cm.

d) OB = 1 cm and the measure of AOB is 30. Is the measure of AOB equal to


6

cm?

Explain.

4) Place the expressions in order from smallest to largest.
4a)
i) sin(3)
ii) sin(3)
iii) sin()

4b)

i) sin(20)

ii) cos(20)

iii) sin(


8

iv) sin()

)

iv) cos(


8

)

5a) Write a periodic function that has a period of 6, a midline given by the equation y = 3 and an amplitude
of 2.
b) Write a periodic function that has a period of , a midline given by the equation y = -2 and
an amplitude of 3.

6) For each of the following, find the EXACT function value.
2
11
a) sin (
)
b) cos (
)
3
6

c) tan (

3
)
4

d) sec(

4
)
3

7) Label the segment in circle A that represents
a) sin() = _______

b) cos() = ________

c) tan() =________

8) On the axes below, graph one cycle of a cosine function with amplitude 2, period
midline y  1 , and passing through the point

(0, 1).


2

,

Student Notes

UNIT 11 TRIGONOMETRIC FUNCTIONS
Homework 12: Unit 11 Cumulative Review
Name:________________________

UNIT 11 – HW 12

Period:_____

1) A central angle of a circular garden measures 2.5 radians and intercepts an arc of 20 feet.
What is the radius of the garden?
(1) 8 ft
(2) 50 ft
(3) 100 ft
(4) 125 ft

2) The expression cos 140 is equivalent to
(1) sin 40 (2) –sin 40 (3) cos 40 (4) -cos 40
2x 3  11x 2  14x  8
is equivalent to
2x  3
11
11
(1) x 2  4x  1 
(2) x 2  4x  1 
2x  3
2x  3
5
8
(3) x 2  4x  1 
(4) x 2  4x  1 
2x  3
2x  3

3) The expression

4) If csc x = -2, what is the value of sin x?

(1) –2

(2) 2

(3) 

1
2

(4)

1 1

x y
5) The following expression
is equivalent to
1
1

x2 y 2
xy
yx
yx
2)
xy

1)

3)

xy
x y

4) y  x

6) A solution of the equation x 2  5x  16  0 is

(1)

5 1
 i 39
2 2

5 1
(2)   i 39
2 2

(3)

5 1

39
2 2

(4)

5
2

1
2

7) Which statement about the graph o f c(x)  5x is false?
1)
2)
3)
4)

The asymptote has equation y = 0.
The graph has no y-intercept.
The domain is the set of positive reals.
The range is the set of all real numbers.

1
8) On the same set of axes, sketch and label the graphs of the equations y  cos 2 x and y = 2sin x
2
in the interval 0  x  2 .

9) The Ferris wheel at the landmark Navy Pier in Chicago takes 5 minutes to make one full rotation. The
height, H, in feet, above the ground of one of the six-person cars can be modeled by ,

 2

H(t)  50sin   t  1.75   60 where t is time, in minutes.
 5

Using
for one full rotation, this car's minimum height, in feet, is
(1) 150

(2) 70

(3) 10

(4) 0

10) What is the total number of points of intersection of the graphs of the equation xy = 12 and y = -x2 + 3?
(1) 1
(2) 2
(3) 3
(4) 4

11) The population of College Town for the years 2012-2015, respectively, was reported as follows:
150,000 150,375 150,751 151,128
How can this sequence be recursively modeled?

(1) jn  150, 000(1.0025) n 1

(2) jn  150, 000  375(n 1)

(3) j1  150, 000

(4) j1  150, 000

jn  jn 1  375

jn  1.0025jn 1

12) Find the center and the radius of each of the following circles.
a) x2 + y2 = 64
b) (x + 2)2 + (y + 3)2 = 81

13) The directrix of the parabola
focus of the parabola.

8(y  2)  (x  2)2 has the equation y  4 . Find the coordinates of the

14) The relationship between voltage, E, current, I, and resistance, Z, is given by the equation E = IZ. If a
circuit has a current I = 3 + 2i and a resistance Z = 2 – i, what is the voltage of this circuit?
(1) 8 + i
(2) 8 + 7i
(3) 4 + i
(4) 4 – i

15) The given graph is a third degree polynomial function f(x).
a) State the zeros of f(x).
b) Write the formula for f(x) in factored form using k for the constant factor.

c) Use the fact that f(2)= 25, to find k.

d) Rewrite the formula for f(x)

e) Find f( -1)

Student Notes

UNIT 12 Applications of Trigonometric Functions (F-IF.C.7e, F-TF.B.5, F-TF.C.8, S-ID.B.6a)
Homework 1: Transformation Graphs – Sine and Cosine

(f(x) = Asin(w(x - h)) +k)

REVIEW
1) What is the amplitude and the period (in radians) of each of the following:
1
1
a) f(x) = 3cos(2x)
b) f(x) = sin( x)
c) f(x) = - 6cos(4x) + 2
4
2
A = _______ P =______ A= ______ P =______

A = _____

P=_____

d) f(x) = sin(x)
A=____

P= ____

2) Given the graph of y = sin(x), sketch the graphs of
each of the following on the same set of axis shown.
a) y = 2sin(4x)
b) y = 3sin(

1
x)
2

c) Explain what stays the same as the original graph
and what changes.

3) In each of the following state the amplitude, frequency, period, phase shift, horizontal and vertical
translations and the equation of the midline:


1
a) y  2sin( x  )
b) y  3cos2( x  )
c) y = sin ( x   )  2
3
2
2
A = __________
________________
______________
F = __________
________________
______________
P = __________
________________
______________
PS = _________
________________
______________
HT:__________
________________
______________
VT: __________
________________
______________
MID:_________
________________
______________


d) y  cos(  ) - 3
e) y  2sin(2   )  3
f) y  3cos(2 x  )
6
2
A = __________
________________
______________
F = __________
________________
______________
P = __________
________________
______________
PS = _________
________________
______________
HT:__________
________________
______________
VT: __________
________________
______________
MID:_________
________________
______________
4) Describe the relationship between the graphs of f and g. Consider amplitudes, periods, and translations.
a) f(x) = cos x , g(x) = cos ( x-  )

b)

f(x) = sin(2x) , g(x) = sin(2x) + 3

5) For each of the following, sketch the graph of the pairs of functions on the same set of axes without the
calculator.
1
a) f(x) = 3sin(2x), g(x) = 3sin(2x) – 2
b) f(x) = 2cos(x), g(x) = 2cos( x)
2

c) f(x) = 4sin(x), g(x) = 4sin(x - )

d) f(x) = cos(2x), g(x) = cos(2(x -


))
2

6) Graph f(x) = 5cos(2x+) - 1, stating the amplitude, frequency, period, phase shift, horizontal and vertical
translations and the equation of the midline on the interval [-,4]

UNIT 12 Applications of Trigonometric Functions
Homework 2: Transformations and Parametric Expressions
REVIEW
1a) State the parameters, that is, amplitude, frequency, period, phase shift, horizontal and vertical translations
and the equation of the midline for the graph of f(x) = -3sin(3x- ) + 4

2) On the same set of axis, sketch the height and the coheight functions for a mark on a wheel that is 3 feet in
diameter, rotates counterclockwise and starts at the 3
o’clock position for one complete rotation.

3a) The equations of the functions x and y that model the position of the mark in example #2 with respect to
the number of radians() that the mark has rotated are
x() = ______________________

y() = _____________________

b) These equations are called __________________ equations in that both the variables x and y are defined
in terms of the same third variable().
c) Evaluate x(0) = __________
y(0)= _________
x() = _______
y() = _________
and explain the meaning of the values found.

4) The temperature in your home varies during the day according to the sinusoidal function

P(t )  6sin (t  11)  19 where t represents the hours after midnight and P(t) represents the temperature in
12
Celsius.
a.) What is the temperature, to the nearest tenth, in your home at 7 A.M.?
b.) What are the maximum and minimum temperatures in your house?
c) At what time will the minimum temperature occur during the day? (nearest tenth on an hour)

d) How long will the temperature stay at 22 degrees or higher? (nearest tenth of an hour)

5) A can that weighs 3 pounds is suspended in a liquid. When the can is depressed 3 feet from its equilibrium
point, it will oscillate according to the formula x = 3 cos (6t), where t is the number of seconds after the can
is released. How many seconds are in the period of oscillation?

(a)
(b) 
(c) 3
(d) 2
3
6a) A wheel has a 30 foot diameter with the distance from the ground to the mark at the lowest point is 8
feet. The mark on the wheel starts at the bottom of the wheel and makes a counterclockwise revolution
every two minutes. If t = 0 corresponds to the time that the mark is closest to the ground, find the formula
for the function that models the height of the mark for the first 2 minutes.

b) Write the formula for the function that models the coheight of the mark on the wheel for the first two
minutes.

c) Explain why these equations are not the only possible models for the mark on the wheel.

7) Once in motion, a pendulum’s distance varies sinusoidally
from 9 feet to 1 foot away from a wall every 4 seconds.
Sketch the pendulum’s distance (D) from the wall over a 10
second interval. Assume at t = 0, the pendulum was at the
distance closest to the wall.

b) Write a sinusoidal function for D, the pendulum’s distance
from the wall, as a function of time (t), since it was closest
to the wall.

c) Identify two different times when the pendulum was 5 feet
from the wall.

d) Identify two different times when the pendulum was 7 feet from the wall.



(t  5) ) +20, use the parameters to explain the vertical distance from a
16
reference point designated as point G where t is the amount of time expended starting at t=0.

8) Given the function f(t) = 30sin(

UNIT 12 Applications of Trigonometric Functions
Homework 3: Periodic Data – Applying Sinusoidal Functions
REVIEW
1) Write a sinusoidal function h(t) that represents the height of a fixed point on a circle that is built with its
center being 21 feet off the ground, has a diameter of 24 feet, rotates counterclockwise every 40 seconds and
at the start of a rotation the height of the fixed point is 9 feet from the ground.

2) Find an equation of each of the following functions represented below.
a)

C)

b)
c)

3) Write the equation of the following functions using the cosine function.
a) y = __________

b) y = _______________

c) Write an equation using the sine function for part b.

c) y = __________________

4) A Ferris wheel is 32 meters in diameter and boarded from a platform that is 4 meters above the ground.
The six 0’clock position on the Ferris wheel is level with the loading platform. The wheel makes 1 full
rotation in 6 minutes. If the function h(t) represents the height in meters above the ground t minutes after a
loaded car begins to rise, find
a) The amplitude _________ b) The equation of the midline _________ c) the frequency of h(t) _______
d) Write the equation of h(t) = ______________
e) How high is the boarded car off the ground after 3 minutes?_________ After 2 minutes? __________
5) Outside temperature can be measured as a sinusoidal function. Suppose you know the temperature is 60
degrees at midnight and the high and low temperatures of the day are 67 and 43 degrees respectively. Let t be
the number of hours since midnight, find as equation for the temperature P, in terms of t.

a) The amplitude _________

b) The equation of the midline _________

c) the period of P _______

Month
C

Jan.
17.5

Feb.
17.8

Mar.
16.5

Apr
14.3

May
12.0

June
10.2

July
9.4

Aug.
9.8

Sept.
11.2

Oct.
12.8

Nov.
14.4

Dec.
16.3

6) The chart given contains the average temperatures in
Celsius over a one year period of time at a fixed city
location.
a) Graph the data using the numbers 1,2,3 for the
months Jan., Feb., etc.
b) Is it reasonable to assume that if the temperature
readings were continued into the next year that the
data would be approximately periodic?
c) What seems to be the amplitude of this function?
d) What is a reasonable approximation for the
horizontal (phase) shift if the cosine function is used
to fit the data?
e) Write a trigonometric equation using the cosine function that models this situation.
7) The chart given contains the amount of daylight available measured on the 15th day of each month of the year at a
particular city.

a) Graph the data using the numbers 1,2,3 for the
months Jan., Feb., etc.
b) Is it reasonable to assume that if the length of
daylight hours recorded were continued into the
next year that the data would be approximately
periodic?
c) What seems to be the amplitude of this
function?
d) What is a reasonable approximation for the
horizontal (phase) shift if the cosine function is
used to fit the data?
e) Write a trigonometric equation using the cosine function that models this situation
f) EXTRA: Write a trigonometric equation using the sine function that models this situation.

UNIT 12: Applications of Trigonometric Functions
Homework 4: Graphing the Tangent and Cotangent Functions (sec(x), csc(x))
REVIEW
1) For each of the following, find the EXACT function value.



a) tan ( )
b) tan( )
c)
tan( )
4
3
6

f) cot (

5
)
4

g) csc

(  65 )

h) cot

d) sec (

(  154  )

2
)
3

i) tan

e) sec (

( 6 )

5
)
3


j) cot( )
2

2) Answer True (T) or False (F) for each of the following statements for all real numbers x:
a) sin(-x) = -sin(x) ____
b) cos(-x) = - cos(x) _______
c) sin(x+2) = sin(x) ______
d) cos(x + ) = cos(x) _____

e) sin( x+ ) = - sin(x) _____

f) cos(2 + x) = cos(x) ______


- x) = cos(x) _____
2


h) cos( - x) = -sin(x) _____
2

i) cos(x + 5) = - cos(x) ______

g) sin(

3) Answer True (T) or False (F) for each of the following statements for all real numbers x ≠
integers k:

a) tan(-x) = - tan(x) ________


+k for all
2

b) tan(x + 2) = tan(x) ______


- x ) = - cot(x) _____
2

c) tan(x + ) = tan(x) _______

d) tan(

f) tan(2 - x) = -tan(x) ______

g) tan(  - x) = tan(x) _______

e) tan(x +


) = - cot(x) _____
2

h) tan(x) = sin(x)

cos( x )



4a) tan(0) = ______ tan( ) = ____ tan( ) = ______ Plot these three points on the given coordinate axes.
4
2

b) using the tangent identities, plot other points
having the same function values.
c) Sketch the graph of y = tan(x) on [0, 2]

d) using the identity cot(x) =

1
, find
tan( x )



cot(0) = ____ cot( ) = ____ cot( ) = _____
4
2
e) Sketch the graph of y = cot(x) on the same axes.

5) Given tan(x) = 4, find each of the following:
a) tan(-x) = ____
b) tan( x + 2) = _____

c) tan( x + ) = _____

d) tan( - x) = ______

e) cot(x) = _______


g) cot( - x) = ______
2

h) tan(2 - x) = _____

f) cot(-x) = _______

6) On the given set of axes, sketch using [0, 2]
a) f(x) = 3tan(x)
b) g(x) =

1
tan(x)
2

c) h(x) = - tan(x)

7) On the given set of axes, sketch using [0, 2]

a) f(x) = tan(x - )
4
1
b) g(x) = tan( x)
2

c) h(x) = tan(x) + 2

8) On the given set of axes, sketch using [0, 2]

a) f(x) = cot(x - )
4
1
b) g(x) = cot( x)
2

c) h(x) = cot(x) + 2

9) On the given set of axes, sketch using [0, 2]

a) f(x) = tan(x + )
2

b) g(x) = tan(4x)

 
 
c) h(x)  tan  2  x     1
2 
 

10a) Compare the domain and the range of f(x) = sin(x) and g(x) = cos(x).

b) Compare the domain and the range of h(x) = tan(x) and j(x) = cot(x).

11) EXTRA: Sketch and label the graphs of each of
The following functions in the interval [-,2].
a) f(x) = csc x

b) g(x) =2sec(x)

c) Determine the domains of f(x) and g(x).

d) What is an example of a transformation of f(x)
that would cause the domains to be the same?

e) What is the range of f(x)?

f) If h(x) = 3csc(x), what would the range of h(x) be?

g) Would f(x) and h(x) have the same domains?

UNIT 12 Applications of Trigonometric Functions
Homework 5: Trigonometric Identities (Pythagorean)
REVIEW
1) In each of the following state the frequency, period, phase shift, horizontal and vertical translations and
the equation of the midline:

1
a) y  tan( x  )  3
b) y = cot(3x + ) 2
2

2) In exercises 1 – 5 , match the trigonometric expression with one of the following
a) sin(x)
b) cos(x)
c) tan(x)
d) sec(x)
e) cot(x)

f) 1

1. cot(x)  sin(x) ___ 2. tan(x)  cos(x) ___3. cos(x)  csc(x)___4. csc(x)  tan(x) ___5.cos(x)  sec x _____
In exercises 6 – 9, match the trigonometric expression with one of the following
a) sin2(x)
b) cos2(x)
c) sin(x) cos(x)
d) sec(x)
e) sec2(x)

tan 2 ( x )
8.
_______
sec 2 ( x )

csc( x )
7.
______
cot( x )

6. tan (x)  csc (x) ____
2

2

3) Answer each, given that all the functions are defined.
a) The expression sin(x)( csc(x) – sin(x)) is equivalent to
A) 1
B) cos(x)
C) cos2 (x)
b) The expression sec(x) – sin(x)(tan(x)) is equivalent to
1  sin 2 ( x )
A) sec(x)
B) csc(x)
C)
cos( x )

D) tan(x) – 1

D)

1  sin( x )
cos( x )

D)

sin( )  1
sin( )

c) The expression sec( ) + 1 is equivalent to
A) tan (  )

B)

tan( )
sec( )  1

C)

cos( )  1
cos( )

d) The expression (cot(  ))(sec(  )) is equivalent to
A) sin(  )

B) cos(  )

C) sec(  )

cos 2 ( x)
e) Combine the fraction 1 
into a single simplified term.
sin 2 ( x)

D) csc(  )

f) csc2(x)

g) 1

cot 2 ( x )
9.
_______
csc2 ( x )

4a) If sin(θ) =

3
and θ is the measure of an angle in the second quadrant, find the values of cos(θ) and tan(θ).
5
3
3
and
< A < 2, find cos(A).
2
4

b) If tan(A) =

c) If sin(B) = 

12
and cos(B) < 0, find cot(B).
13

d) If cos(A) =

7

what are the possible values for tan(A)?

58

3
what are the possible values for cos(A)?
2

e) If sin(A) =

f) If tan(B) = 

12
3
and
< B < 2, find sec(B).
5
2

g) If is a positive acute angle and sin() = a, which expression represents cos() in terms of a?
(1)

a

(2)

(3)

1 a2

(4)

1
a

1

1 a2
3
, what is the exact value of csc( x)?
h) If x is a positive acute angle and cos( x ) 
4
3
(1) 4
(3)
5
3
(2) 4
13

(4)

4
19

sin 2 ( x )
1
5a) Is 1 +
=
an identity for all real numbers x that follows from the Pythagorean identity?
2
cos ( x )
cos 2 ( x )

b) What values of x are excluded from the domain of f(x) = 1 +

sin 2 ( x )
1
and g(x) =
?
cos2 ( x )
cos2 ( x )

UNIT 12 Applications of Trigonometric Functions
Homework 6: Proving Trig Identities
REVIEW
1) Suppose 0 <  <


and cos() = 1 , find the value of sin() and tan().
2
7

2) Write as a single trigonometric function:

3) Prove the following identities:
1
a)
 1  cot 2 x
sin 2 x

2
x
c) 1  tan
 tan 2 x
2

csc x

tan2() + sec()

b) csc x sin x 

1
 sin 2 x
sec2 x

2
x
d) 1  tan
 csc2 x
2

tan x

4a) Does cos(x + y) equal cos(x) + cos(y) for all real numbers x and y?

b) Are there any values of x and y that would make the cos(x + y) = cos(x) + cos(y)?

5) Prove the following identities:
2
2
b) sec x 2csc x  csc2 x

a) (cot x  tan x)2  csc2 x  sec2 x

sec x

c) (1  sin x)(sec x  tan x)  cos x

d) sec x csc x  2cos x csc x  cot x  tan x

6) Prove that the following expression does not depend on the value of x:
tan( x )

cot( )  cot( x )
tan( )  tan( x )

UNIT 12 Applications of Trigonometric Functions
Homework 7: More Trigonometric Identities ( Sums and Differences)
REVIEW
1) Prove the following identities:
a) sec( )  csc( )
tan( )

b) sec( x )  cos( x )  sin( x )
tan( x )

2a) Does sin(x - y) equal sin(x) - sin(y) for all real numbers x and y?

b) Are there any values of x and y that would make the sin(x - y) = sin(x) - sin(y)?

3) Prove the following identities:
a)

cos(2 A)
 cos( A)  sin( A)
cos( A)  sin( A)

b)

sin(2 x )
 tan( x )
1  cos(2 x )

c) Prove sin (A - B) = sin (A) cos(B) – cos(A) sin(B) using the identity for sin( A+B )

3
– A ) is equivalent to
2
b) – sin(A)
c) cos(A)

4a) The expression sin(
a) sin(A)

d) – cos(A)

b) cos(85)cos(65)  sin(85)sin(65) is equivalent to:
a) -sin (30  )

b) sin 20  )

d) –cos(30  )

c) cos(20  )

c) The expression sin(2 )sec( ) is equivalent to:
a) 2sin( )

d) The expression
a) cos(x)

b) 2cos( )

c) cos2 (2 )

d) cos2 ( )

1
csc( x)sin(2 x) is equivalent to:
2
b) –cos (x)
c) sin(x)

d) –sin(x)

5
and A is a positive acute angle, find the value of
13


a) sin( - A)
b) sin ( + A)
2
2

5) If sin( A) 

c) Write as a single term:



tan( + x) tan( - x)
4
4



d) Show that sin ( ) = 1 by using sin (2( ) ).
2
4

6a) Prove cos(2u) = 1-2sin2(u) is true for any real number u.

b) Derive a formula for cot(x+y) in terms of cot(x) and cot(y) where x≠



+km and y ≠ +km, all integers k.
2
2

UNIT 12 Applications of Trigonometric Functions
Homework 8: Miscellaneous Trigonometry
1) Prove that cos(

3
- ) = -sin()
2

2) Write as a single term sin(2 x)sec( x)

3) Solve for all values of x in the interval 0  x  2 :
a) 2cos( x)  1  0
b) 3tan( x )  3  0

d) 3sin( x)  3  0

g)

6sin( x )  6  3

j) 2sin2 ( x)  1  0

m) cos2 ( x)  cos( x)  1  0

o) 7sin( x)  1  6csc( x)

e)

c) 2sin( x )  2

f) 4 tan( x)  3  3

3 cot( x )  1

h) csc( x )  2  0

i) 2 tan( x )  1  1

k) 2sin2 ( x)  sin( x)  1  0

l) sin3 ( x)  sin( x)

n) 2 tan2 ( x)  tan( x)  5

p) 7cos2 ( x)  4sin( x)  4

q) cos( x)sin( x)  sin( x)  0

4) Solve for all values of x in the interval 0  x  2 :
a) 2cos( x)  sin(2 x)  0
b) cos(2 x)  cos( x)  0

5) If sin( A) 

c) cos(2 x)  sin2 ( x)  1

4
12
and A is an acute angle and sin( B) 
and B is an obtuse angle, find
5
13

a) sin( A  B)

b) sin( A  B)

c) cos( A  B)

d) cos( A  B)

e) tan( A+B )

f) cos( B  180)

6) If the tan( x) 
a) tan( x + y)

1
1
and tan( y )  , find the value of
3
2
b) tan ( x - y)

3
7) If x is the measure of an obtuse angle and cos( x)   , find
5
cos(2
x
)
sin(2
x
)
a)
b)

1
c) cos( x)
2

1
d) sin( x)
2

c) tan(2x)

1
e) tan( x )
2

UNIT 12 Applications of Trigonometric Functions
Homework 9: Unit 12 Review
1) In each of the following state the amplitude, frequency, period, phase shift, horizontal and vertical
translations and the equation of the midline:


a) f ( x)  5sin( x  )  3
b) f ( x)   cos 4( x  )  2
4
6

2) Sketch the graph of the pairs of functions on the same set of axes without the calculator. (use [0,2])
f(x) = 3cos(2x), g(x) = -3cos(2x) – 1

3) On the given set of axes, sketch using [0, 2]
a) f(x) = tan(x -

3
)
2

1
b) g(x) = tan( x)
4

c) h(x) = tan(x) - 1

4) Prove the following identities:
a) cos 2 A  sin 2 A 

1  tan 2 A
sec 2 A

b)

sin 2 x
 cot x
1  cos 2 x

5) If cos(θ) =

3
and θ is the measure of an angle in the fourth quadrant, find the value of sin(θ) and tan(θ).
5

b) If cot(A) =

3
3
and
< A < 2, find sin(A) and tan(A).
2
4

c) If sin(B) = 

5
and cos(B) < 0, find cot(B) and sec(B).
13

6) Find the domain and range of each of the given functions.
1
a) f(x) = 2sin(x)
b) g(x) = cos(x)
3
Extra:
c) h(x) = 2tan(x)

d) j(x) = tan(2x)

7) Given tan(x) = 2, find each of the following:
a) tan(-x) = ____
b) tan( x - 2) = _____

c) tan( x - ) = _____

d) -tan( x) = ______

e) cot(x) = _______


g) cot( - x) = ______
2

h) tan(2 + x) = _____

f) cot(-x) = _______

8) On the given set of axes


1
sketch the graph of f(x) = -4sin( (x - )) + 2
2
2

9) Find the values of A, B and D in the following graphs:
a) y  A cos Bx  D
b) y  A sin Bx  D

10) A Ferris wheel at a state fair has a diameter of 80 feet, takes 3 minutes to complete a full rotation and has
its passenger’s board from a platform 10 feet above the ground. Write an equation for a rider’s height over
time, starting from when he boards at the bottom of the ride and ending after one complete revolution.

11) Outside temperature over a day can be modeled as a sinusoidal function. Suppose the temperature at
midnight is 68 degrees and the high and low temperatures during the day are 80 and 56 degrees, respectively.
Assuming t is the number of hours from midnight; find an equation for the temperature P, in terms of t.

12) Write an appropriate sinusoidal equation for the graphs shown:
A)
B)

13) Suppose that a motion detector was placed below a vibrating mass on a spring in order to detect the
changes in the mass’s position over the course of time. And suppose the graph below represents the motion of
the mass by position vs. time plot.
a) What is the amplitude of the graph? _________
b) What is the period?_______________
c) What is the equation of the midline? __________
d) Which function sine or cosine seems to fit the data more naturally? ____________
e) Write an equation of a trigonometric function that fits the graph.______________________
14) The voltage used by most households can be modeled by a sine function. The maximum voltage is 240
volts, and there are 120 cycles every second. Which equation best represents the value of the voltage as it
flows through the electric wires, where t is time in seconds?

(1) V  240sin(t)

(2) V  240sin(120t)

(3) V  240sin(120 t)

(4) V  240sin(240 t)

UNIT 12 Applications of Trigonometric Functions
Homework 10: Unit 12 Cumulative Review
Name:________________________

UNIT 12 – HW 10

1. What is the value of x in the expression
(1) 1

Period:_____

5  2x  3i ?

(2) 7

(3) –2

(4) 4

2. A sprinkler system is set up to water the sector shown in the accompanying diagram, with angle ABC
measuring 1 radian and radius AB = 20 feet. What is the length of arc AC, in feet?

(1) 63

(2) 31

(3) 20

(4) 10

3) Which equation is represented by the accompanying graph?
(1) y = cos x

(2) y = cos

(3) y = cos 2x

(4) y =

1
x
2

1
cos x
2

4) A circle centered at the origin has a radius of 13 units. The terminal side of an angle,  , intercepts the
circle in quadrant II at point C. The y-coordinate of point C is 12. What is the value of sin  ?

(1)

5
13

(2)

12
13

(3) 

5
13

(4) 

12
13

5) Find the roots of the equation x2 + 7 = 2x and express your answer in simplest a + bi form.

6) Solve the following system of equations algebraically:

9x2 + y2 = 9
3x – y = 3

7) Which function represents exponential decay?

1
(1) y   
 3

8) Given

t

(2) y  3 t

(3) y  30.4t

(4) y  1.84t

5
f 1 (x)   x  2, which equation represents f(x)?
4

4
8
(1) f (x)  x 
5
5

4
8
(2) f (x)   x 
5
3

5
(3) f (x)  x  2
4

5
(4) f (x)   x  2
4

9) On the axes below, graph one cycle of a cosine function with amplitude 4, period
midline y  1 , and passing through the point (0,5).


,
2

10) Describe the relationship between the graphs of f and g. Consider amplitude, periods, and phase shifts.
a) f(x) = cos x , g(x) = cos ( x-  )

b)

f(x) = sin (2x ) , g(x) = sin (2x) + 3

11) The formula below can be used to model which scenario?

a1  5000
a n  0.70a n 1

1) The first row of a stadium has 5000 seats, and each row thereafter has 70 more seats than the row
in front of it.
2) The last row of a stadium has 5000 seats, and each row before it has 70 fewer seats than the row
behind it.
3) A saving account starts with a deposit of $5000, and each year it grows by 70%.
4) The starting value of a used car is $5,000, and its value each of the following years is 30% less.

UNIT 12 Applications of Trigonometric Functions
Homework 11: Unit 12 End of Module Assessment
Name:________________________
Period:_____

UNIT 12 – HW 11

1) For each arc indicated below, find the degree measure of its subtended central angle to the nearest degree.
Explain your reasoning.

2) Betty draws a circle with a radius of

cm. She drew two radii that formed a

declared that the radian measure of that angle is

angle and then


. Is Betty correct? Explain your reasoning.
6

1
 4 
3) Draw a diagram that illustrates why cos    
using the unit circle.
2
 3 
Explain how the unit circle helps us to make this calculation.

4) The Pythagorean Identity states that sin 2   cos2   1

for all real numbers  .

a) You can use the Pythagorean identity to make up the equation below. Is this a new identity that is true
for all  ?

sin 2 
 1  cos 
1  cos 

Explain your answer.

b) Prove the Pythagorean identity above.

c) The real number

is such that

. Calculate

d) Suppose additional information is given about the number
You are told that
they change? Explain.

and

.

from part (c).

. What are the values of cosine and tangent with that new condition? Did

5) For each part, use your knowledge of the definition of radians and the definitions of sine, cosine, and
tangent to place the expressions in order from least to greatest without using a calculator. Explain your
reasoning.

a)
cos(1)
cos(1)
cos  
cos(30)
2

b)

sin(41)

cos(1)

 5 
cos  
 8 

cos(41)

6a) Graph the function f (x)  3sin  2x   2
between and
b) Graph and label the midline on your
graph. Draw and label a segment to
represent the period and specify its
length.

c) Explain how you can find the midline,
period, and amplitude in part (b) from the
function
f (x)  3sin  2x   2

d) Construct a periodic function that has period 6 , a midline given by the equation y = 3,
and an amplitude of 2.

UNIT 13- Probability (S-IC.A.2, S-CP.A.1, S-CP.A.2, S-CP.A.3, S-CP.A.4, S-CP.A.5, S-CP.B.6, S-CP.B.7)
Homework 1: Sample Spaces, Chance, Two or More Events
1) FOUNDATIONS:
a) If you spin a spinner which is equally divided into three colors, red, green and blue and you also flip a coin
having one side heads and the other side tails, how many different outcomes can occur? __________
b) What is the sample space that represents all possible outcomes from part (a)?
c) Draw a tree diagram representing all the outcomes from part (a)

2a) When choosing a gift box of both flowers and candy, you have a choice of four different flowers and 3
types of candies. How many differently arranged gift boxes can you chose?
b) If a jar contains 6 different colored marbles, if one marble is picked out at a time, how many different
arrangements of colors are possible?
c) If a restaurant offers 2 types of soups, 5 entrees and 3 desserts for a catered affair, how many different meal
orders consisting of a soup, entrée and dessert are possible?

3a) What is the probability of getting a number greater than 2 on a single throw of a fair die? _________
b) What is the probability of picking an ace from a deck of 52 cards? ___________
c) What is the probability of picking the letter S from the word MISSISSIPPI? _______
4a) If the probability of rain is 75% on a certain day, what is the probability that it will not rain on that same
day? _________________
5
b) If the probability of NOT winning a game is , the probability of winning is _____________
8
5) A jar contains 20 marbles, 5 are red, 12 are white and 3 are blue.
a) If a marble is picked at random, what is the probability that it is white?
b) If a marble is picked at random, what is the probability that it is red or blue?
c) If a marble is picked at random, what is the probability that it is yellow?
d) If a marble is picked and then another marble is picked, what is the probability that the first marble is
red and the second marble is white?
e) If a marble is picked and then another marble is picked, what is the probability that both are blue?
f) A marble is picked, its color is noted and then it is replaced into the bag. Another marble is then
picked, what is the probability that the first marble was red and the second marble was also red?

6a) If 2 different coins are tossed, what is the probability that both are heads? __________________
b) Two cards are removed from a deck of cards without replacement, what is the probability that they are both
aces? ______________________________
c) If you spin a spinner which is equally divided into three colors, red, green and blue and you also flip a coin
having one side heads and the other side tails, what is the probability of landing in the green area with the
spinner and having the tails appear on the coin? _______________________

7) To create various games of chance at a booth at a carnival, two wheels were installed, one with 4 equally
divided sections that were colored red, white, blue and green and the second with 5 equally divided
sections numbered 1,2,3,4 and 5. A six sided die with the letters A, B, C, D ,E and F printed on each side,
along with 2 large playing cards with a picture of a queen on one and a king on the other.
a) Why is the probability of spinning the first wheel at landing on red, followed by spinning the second wheel
and landing on an odd number, NOT the same as landing on blue then landing on an even number?

b) Why is the probability of spinning the first wheel and landing on white AND spinning the second and
landing on an even number, NOT the same as the probability of spinning the first wheel and landing on
white OR spinning the second and landing on an even number?

c) If the 4 colors on the first spinner also had the numbers 1 on the red, 2 on the white, 3 on the blue and 4 on
the green, what would be the probability of having the sum of the numbers after spinning both wheels be 6?

d) How many different outcomes are possible if the game required spinning both wheels, rolling the six sided
die and picking a card?

e) What is the probability of seeing a green on the first spin, the number 5 on the second spin, the letter C after
rolling the die and a queen after picking a card?

f) What is the probability of seeing a red on the first spin, a prime number on the second spin, a vowel after
rolling the die and a king after picking a card?

g) What is the probability of seeing a blue on the first spin, an even number on the second spin, a vowel after
rolling the die and an ace after picking a card?

h) EXTRA: If prizes are to be awarded, create 2 different scenarios, using both spinners, the die and the cards,
where the probability of one scenario would be greater than the probability of a second scenario. Explain
which outcome should be awarded the greater prize.

UNIT 13- Probability
Homework 2: Sample Spaces, Chance, Two or More Events
REVIEW
1) What is the probability of tossing a head on a single coin and then rolling a three on a single die?
2) From a deck of 52 cards, what is the probability of picking a card that is either a queen or a king?
3) In a jar, there are 16 marbles, of which 4 are blue, 9 are red and 3 are white. Find
a) The probability of picking a red marble.
b) The probability of picking a red or white marble.
c) The probability of picking a blue marble and then a white marble without replacement.

4) A marketing firm testing a new sports drink found the following responses from consumers asked
whether they would buy the drink in the following 3 cities.
RESPONSES
YES
NO
UNDECIDED

Miami
100
125
75

Chicago
150
130
170

a) What is the probability that a person responded YES?

b) What is the probability that the person is from Boston?

c) What is the probability that a person is from Miami or Chicago?

d) What is the probability that the person said NO or UNDECIDED?

e) What is the probability that the person said YES and is from Boston?

f) What is the probability that the person is from Miami and said NO?

g) If a person responded NO, do you think that would indicate the person is from Boston?

h) What is the probability that a person from Chicago is undecided?

i) What is the probability that a person said YES and NO?

Boston
150
95
5

5a) Diagnostic tests of medical conditions can be + (positive) or – (negative), whether or not the patient
actually has the condition. Results of a diagnostic test for a particular condition can be expressed in a two-way
frequency table. Use a hypothetical number of 1000 for the total test results reported. Fill in the table given
that the probability of the test result being positive is 0.65 , the probability that the condition is present is 0.70
and the probability that the test result was negative but the condition was present is 0.10.
Condition Present

Condition Absent

Row Total

Test result +
Test result Column Total
b) What is the probability that a false negative test (+ result, condition absent) occurs? ___________
c) What is the probability that the test result is negative and the condition is absent? _______

6)

a) What is the probability that a randomly selected student received an A at the college? __________
b) What is the probability that a student receiving a grade at the college was19- 25 years old? _________
c) What is the probability that a student received an A or a B? _____________
d) What is the probability that a male student received a D or lower? _____________
e) What is the probability that if a student received a B, that student was female? ____________
f) EXTRA: What is the probability that a female student whose age is 36 or older would receive a C? ______
g) EXTRA: What is the probability that a grade of A was given to a student aged 18 or younger? _______

7) A group of sales representatives tried 2 approaches to selling a customer a new automobile. Fill in the table
given that the probability of a random customer being faced with an aggressive approach was 0.555, the
probability of a random customer choosing NO SALE was 0.408 and the probability of a random customer
choosing the SALE having been faced with an aggressive approach is 0.232.
SALE
Aggressive
Passive
Column Total

NO SALE

Row Total

UNIT 13- Probability
Homework 3: Conditional Probability
REVIEW: 1) Diagnostic tests of medical conditions can be + (positive) or – (negative), whether or not the
patient actually has the condition. Fill in the table given that the probability of the test result being negative
is 0.15, the probability that the condition is absent is 0.18 and the probability that the test result was
positive and the condition was present is 0.80. Use 1000 test results. (Or the actual probabilities)

2) At a certain college, 15% of the students enrolled are mathematics majors, 28% of the students are
rewarded with an honors citation (cum laude, etc) and 9% of the students enrolled are mathematics majors
having an honors citation.

a) Complete the hypothetical 1000 two-way frequency table.
b) What is the probability that a student chosen from the ones rewarded with an Honors Citation is
mathematics major?
c) What is the probability that a mathematics student has been rewarded with an Honors Citation?
d) What is the probability that a student chosen from the ones not rewarded with an Honors Citation is
mathematics major?
e) What is the probability that a non-mathematics student has been rewarded with an Honors Citation?
f) If H represents the event that a randomly selected student has been awarded an Honors Citation and M
represents the event that a randomly selected student is mathematics major, describe the following:
I) The complement of M.
II) What is the probability of M? ______ What is the probability of the complement of M?____
III) The event M and H.
IV) What is the probability of event M and H? ____________
V) The event M or H.
VI) What is the probability of event M or H?__________________
VII) What is the probability of the complement of the event M or H? ____________________

3) A marketing firm testing a new snack found the following responses from consumers that were asked
whether they would buy the snack in the following 3 cities. Justify your answers using the probabilities
calculated from the table.

a) What is the probability of randomly selecting a person from Richmond that responded YES, they would
buy the snack?

b) What is the probability of randomly selecting a person from Dallas that responded YES, they would buy
the snack?

c) Is snacking and region independent or not independent? Explain your answer.

4) A survey conducted at a local high school indicated that 27% of the students were involved in an extra
curriculum. If being in an extra curriculum club and being in 9th grade are NOT independent, what do you
know about the probability of randomly selecting a 9th grade student who is a member of an extra curriculum
club?

5) 75% of the members of a local health club drink a protein drink after working out. If the events a randomly
selected member of the club drinks a protein drink and a randomly selected member of the club is older than
the age 40 are INDEPENDENT. What do you know about the probability that a randomly selected member
over the age of 40 drinks a protein drink after working out?

6) Complete the following table in a way that would indicate that being a Mathematics major and receiving an
HONORS CITATION are independent.

UNIT 13- Probability
Homework 4:Events and Venn Diagrams
REVIEW: 1) A certain diagnostic test of medical conditions returned the results shown in the table below.
Test result +
Test result Column Total

Condition Present
450
300
750

Condition Absent
150
100
250

Row Total
600
400
1000

a) If a randomly selected result was taken, what is the probability that the condition was present? ________
b) If a randomly selected result was taken, what is the probability that the condition was present and the test
result was positive? __________
c) If a randomly selected result was taken, what is the probability that if the test result was positive the
condition was present? __________
d) If a randomly selected result was taken, what is the probability that if the test result was negative the
condition was present? __________
e) Are the events a randomly selected test whose result was positive and a randomly selected event that the
condition was found to be present independent or not independent?

2) If 225 students in the eleventh grade of a certain high school take trigonometry, 160 take chemistry, 140
take both and 25 take neither, determine ,using a Venn diagram how many students are in the eleventh grade.

3) When a male student is selected at random from a certain prep school, the probability that he is a football
player is 0.23, the probability that he is a lacrosse player is 0.36 and the probability that he plays both is 0.18.
Use a Venn diagram to find the probability that the male player selected is
a) a football player but does not play lacrosse. _________
b) a lacrosse player but does not play football.__________
c) neither a lacrosse player nor a football player. _________
4) In a private library, there are a total of 340 books, of which 120 are mathematics
books, 95 are not hardcover and 40 are neither mathematics nor hard covered.
Using a Venn diagram,
a) calculate the number of mathematics books that are hard covered.______
b) calculate the number of books that are hard covered._________
c) On the second Venn diagram, write the probabilities associated with each
region.

5) A survey of local pet owners showed that 65% of the respondents owned dogs, 15% owned cats and dogs
and 12% owned neither a cat nor a dog. Using a Venn diagram,
a) calculate the percentage of respondents that just owned dogs._______
b) calculate the percentage of respondents that owned cats._______
c) complete the table showing the percentages of ownership corresponding to the cells in the table.
Owns Dogs

Does not own Dogs

Total

Owns Cats
Does not own Cats
Total

6) Consider all the adults that work at a particular school. Let A be the set of teachers and let B be the set of
adults that have children. Shade a Venn diagram in the appropriate regions for each.
a) Probability of A  B
b) Probability of A  B
c) Probability of B complement ( Bc )

7) Suppose a student is picked at random from a certain 11th grade class. Let the event of scoring well on the
mathematics section of the SAT be denoted by M and let the event of scoring well on the reading section of
the SAT be denoted by R. The Venn diagram shows the probability associated with all four of the regions
in the diagram. What is the value of the probabilities of each of the following?
a) M  R = ______ b) this is the probability of doing well
on the mathematics sections ( and / or) on the reading section. (circle the correct choice)
c) M  R _______ d) this is the probability of doing well
on the mathematics sections ( and / or) on the reading section. (circle the correct choice)
e) Rc _________

e) Explain the meaning of Rc.

8) EXTRA: A certain high school offers courses in Spanish, French and Italian. There are students in the
school that only take one language, some that take two, others take all three and some that do not take any
at all. There are 15 students that take all three, 40 students take Spanish and French, 55 take only Italian,
70 take only French, 120 take only Spanish, and 25 take none of the three. If there are a total of 340
students in the school, find the maximum number of students that are taking both French and Italian, by
drawing an appropriate Venn diagram, with the corresponding numbers placed into the proper regions.

UNIT 13- Probability
Homework 5: Probability Rules
REVIEW: 1a) Create an appropriate Venn diagram that displays the following information. A small music
school offers lessons on various instruments. 31% of the students take piano lessons, 53% take guitar lessons
and 24% take lessons on another instrument.

b) What percent of the students are taking both piano and guitar lessons?________
2) In a particular class, 45% of the students are athletes, 30% are musicians and 12% are athletes and
musicians. A student will be chosen at random from this class. Rounding your answers to the nearest
thousandth when necessary, find each probability.
a) The selected student is not a musician. ________
b) The selected student is an athlete, given that the student is a musician. ___________
c) The selected student is a musician, given that the student is an athlete. __________
d) Are the events being an athlete and being a musician independent? __________ Explain.

3) The probability that a certain basketball player scores 10 or more points in a game is 65%. Find the
probability that (round to the nearest thousandth if necessary)
a) The player scores 10 or more points in the next 4 games. _________
b) The player does not score 10 or more points in the next 2 games. ________
4) The directions for preparing certain foods call for seasoning the foods. If in a certain cook book, the
probability that a food is to be seasoned with salt alone is 0.24, the probability that a food is to be
seasoned with pepper alone is 0.12 and the probability of a food being seasoned with both salt and pepper
is 0.58, find the following probabilities (rounding to the nearest thousandths if necessary).
a) The probability that no salt is to be used. _______and the probability that no pepper is to be used. ______
b) The probability that salt is used.__________
c) The probability that pepper is used. _____
d) The probability that salt is used given that pepper is used.________
e) The probability that pepper is used given that salt is used. _________
f) Are the events used salt and used pepper independent? ______ Explain.
g) Fill in hypothetical 1000 table shown.

h) Fill in the Venn diagram shown.

i) Find from either the table or Venn diagram, the probability of selecting a food prepared
with neither salt nor pepper. __________________

5) Using the letters of the word PARALLEL, find
a) The probability of picking the letter L.______
b) The probability of picking the letter A or the letter E. ______
c) The probability of picking the letter T.________
d) The probability of picking the letter A, followed by the letter L without replacing the first pick. ______
e) The probability of picking the letter E, followed by the letter A by replacing the first pick. _______
6a) A student will be taking an exam in Mathematics and a second exam in English. It is estimated that the
probability of passing the mathematics exam is 0.88 and the probability of passing the English exam is
0.85. Assuming the results of the two exams are independent of each other, calculate the probability of
passing both exams. (To the nearest thousandths)
b) Find the probability that the student passes either the Mathematics exam or the English exam.

7a) In the fall, a student can sign up for only one sport at a certain high school. There are 1250 students in
the school and 125 signed up for soccer, 55 for tennis and 75 for volleyball. The probability of selecting
a random student from the school who signed up for tennis or volleyball is ____________ ?
The probability of selecting a student who signed up for soccer, tennis or volleyball is _________?
8) If a spinner is divided into 4 equal sections and numbered 1, 2, 3 and 4 and a die has its six sides
numbered 1 ,2, 3, 4, 5, 6, what is the probability of
a) spinning the spinner and having it land on a 4? ____ b) tossing the die and having it land on a 4?
______
c) doing both and having both land on a 4? _____ d) doing both and having both land on odd numbers?
e) doing both and having both numbers that appear add to 7?__________
f) doing both and having the numbers that appear NOT add up to 7? ___________
9) At a local car show, 65% are restored vintage cars and 85% of all the cars there are for sale. ( Give
answers to the nearest thousandth is necessary)
a) Let event A be that the car is a restored, vintage car. Find P(A) = ________
b) Let event B be that the car is for sale. Find P(B) ____________
c) If P(A and B) = 53%, find P( A or B). __________
d) If the events A and B are independent P(A and B) = __________ and P(A or B) = ________
10) If the probabilities for a certain student of passing the next test in Mathematics is 0.85, of passing the
next test in Italian is 0.8 and passing the next test in Health is 0.9and the results of these test are assumed
to be independent of each other, find ( to the nearest thousandths if necessary)
a) the probability of passing all 3. __________ b) the probability of failing all 3. __________
c) the probability of passing math and passing health but failing the Italian._________
d) the probability of passing exactly one of the 3 exams.__________
e) the probability of passing math or Italian._______________

UNIT 13- Probability
Homework 6: Unit 13 Review
1) There are a total of 15 books on a shelf at school, 5 are math books, 7 are history books and 3 are science
books.
a) If a book is chosen at random, what is the probability that it is a history book?____________
b) If a book is chosen at random, what is the probability it is NOT a science book? __________
c) If 3 books were to be taken at random, one at a time and not replaced, what is the probability that the all
three were math books? _________
d) If 3 books were to be taken at random, one at a time and not replaced, what is the probability that the first
book chosen is science, the second one math and the third one history?__________
e) If 4 books were to be taken at random, one at a time and not replaced, what is the probability that the all
four were science books? _________
2) A total of 500 people were asked to pick one of two candidates running for an office in a future election.
The table below lists whether they chose candidate A or candidate B by gender.
RESPONSES
Male
Female
TOTAL

A
100
125
225

B
120
155
275

Total
220
280
500

a) What is the probability that a person chosen at random was a male? __________
b) What is the probability that if a randomly selected person chose candidate B, that person was male? ______
c) What is the probability that if a randomly selected person was female, the candidate chosen was B? _____
d) What is the probability that the person if the person was female, the candidate chosen was B? _____

3) A late night info-commercial is selling a cordless vacuum. The results of a marketing survey are listed in
the table below. 70% of those surveyed reported seeing the commercial, 30% plan to buy the vacuum and
12% responded that they did not see the info-commercial and did not plan on buying the vacuum.
RESPONSES
Watched the info-commercial
Did not watch the info-commercial Total
Plan to buy the
vacuum
Will not buy the
vacuum
TOTAL
1000
a) Fill in hypothetical 1000 table shown.
b) What is the probability that someone saw the commercial and did not buy the vacuum?______
c) Are the events randomly selecting person who plans on buying the vacuum and randomly selecting a
person who watched the info-commercial independent?________ Explain.

4) The results of a survey of 120 owners of watercrafts are reported on the following Venn diagram with S
being the owners of a boat propelled by sail only and M being the owners of a boat that is propelled by a
motor only. If one of these owners are selected at random, what is the probability that
a) the craft owned is propelled by motor? ___________
b) the craft owned cab be propelled by both sail and motor? _______
c) the craft owned is propelled by neither sail nor motor? _________

5) An organization is running various events for its membership. Some of the events are open only to
children, others only to adults, while others are open to both children and adults. If the probability that the
event is open to adults is 64%, the probability that it is open to children is 42% and the probability that it is
open to both is 18%
a) complete the given Venn diagram.
b) what is the probability that the randomly selected event is
scheduled for only people who do not have membership in the organization? ______
c) show the same information in a table showing the probabilities of the events.
Total

TOTAL

d) show the information in a hypothetical 1000 table
Total

TOTAL

6) A bank has 47% of its customers that are classified as having an “excellent” credit rating, 86% of their
customers pay their loan payments in full each month and 35% are customers that have an excellent rating
who also pay their loan payments in full each month. Let the event that a randomly selected customer has an
excellent credit rating be E and the event that a randomly selected customer pays the loan amount in full be L.
Find each of the following, (round to the nearest thousandth, if necessary)
a) P(E) =_______ b) P(L)= _______
c) P(E and L) = _______
d) P(E  L) = ______
e) P(Ec) = ______

f) P(Lc) = ______

i) P((E  L)c) = ________

g) P( E or L) = ________

j) P(E given L) = _________

h) P( E  L) =______
k) P(L given E) = ________

l) are the 2 events E and L independent? ________ Explain.
7) If a nickel, a dime and a quarter are all tossed in the air, what is the probability that
a) they all land on heads? ___________
b) they all land on tails?___________
c) the nickel and dime land on heads but the quarter lands on tails? _________
d) any 2 coins land on heads and the other on tails? __________
e) EXTRA at least 2 coins land on heads _________?
f) at most 2 coins land on heads? _________

UNIT 13- Probability
Homework 7: Unit 13 Cumulative Review
1) The equation loga x = y where x > 0 and a > 1 is equivalent to

(1) x y  a

(2) y a  x

(3) a y  x

(4) a x  y

2) Which expression is equivalent to the sum of the sequence

6, 12, 20, 30?

3) An investment is earning 5% interest compounded quarterly. The equation

r
A  P(1  )nt
n

represents the total amount of money, A, where P is the original investment, r is the interest rate,
t is the years, and n represents the number of times per year the money earns interest.
Which graph could represent this investment over at least 50 years?

4) If 225 students in the eleventh grade of a certain high school take
trigonometry, 160 take chemistry, 140 take both and 25 take neither,
determine ,using a Venn diagram how many students are in the
eleventh grade.
5) In a particular class, 45% of the students are athletes, 30% are
musicians and 12% are athletes and musicians. A student will be chosen at random from this class.
Rounding your answers to the nearest thousandth when necessary, find each probability.
a) The selected student is not a musician. ________
b) The selected student is an athlete, given that the student is a musician. ___________
c) The selected student is a musician, given that the student is an athlete. __________
d) Are the events being an athlete and being a musician independent? __________ Explain.

6) Which expression is equivalent to (52 a3b4 )1 ?

7) Which trigonometric expression does not simplify to 1?

8) Angle  is in standard position and (-4,0) is a point on the terminal side of  . What is the value of sec  ?
(1) -4

(2) -1

(3) 0

(4) undefined

9) Which equation could be used to solve

10) A wheel has a radius of 18 inches. Which distance, to the nearest inch, does the wheel travel when it

2
radians?
5
(2) 23 (3) 13 (4) 11

rotates through an angle of
(1) 45

11) Solve e

4x

= 12 algebraically for x, rounded to the nearest hundredth.

12) Determine, to the nearest minute, the degree measure of an angle of

5

11

radians.

13) If x is a real number, express 2 xi(i  4i 2 ) in simplest a + bi form.

14) Use the recursive sequence defined below to express the next three terms as fractions reduced to lowest
terms.

15) The periodic graph below can be represented by the
trigonometric equation y = a cos bx + c where a, b,
and c are real numbers.

State the values of a, b, and c, and write an equation
for the graph.
16) A test for steroid use has a probability of 0.92 of being positive if steroids have been used while another
independent test has a probability of 0.85 of being positive if steroids have been used. What is the
probability that BOTH tests are positive if steroids have been used?

17) The voltage used by most households can be modeled by a sine function. The maximum voltage is 120
volts, and there are 60 cycles every second. Which equation best represents the value of the voltage as it
flows through the electric wires, where t is time in seconds?

(1) V  120sin(t)

(2) V  120sin(60t) (3) V  120sin(60 t)

(4) V  120sin(120 t)

18) Determine if x  3 is a factor of 4x3  3x 2  12x  55 .Explain your answer.

Student Notes

UNIT 14- Data Distributions (S-ID.A.4)
Homework 1: Center, Shape and Dispersion
FOUNDATIONS: 1) Given the following data set consisting of metabolic rates of 7 men in a particular study.
1782, 1646, 1382, 1604, 1470, 1877, 1439, find a) the mean
b) the median
c) the sample standard deviation
d) the population standard deviation
a) ______
b) ______
c) ______
d) ______
2) The mean for each of the plotted data sets is 50.
(A)
Are the standard deviations of the 2 data sets the same?
Explain and comment on which data set would have the
larger standard deviation if they are not the same
B)
and give your reason(s).

3) The frequency histogram shown plots the heights in
centimeters in a gym class at a particular school.
a) What is the width of each bar? __________
b) How many students were in the class? ________
c) What does the height of each bar represent?
d) To change this histogram to a relative frequency histogram, what changes would have to be made?
e) Would you describe the distribution of heights to be as approximately symmetric or as skewed? Explain.
f) In what interval does the mean height of the students appear to be in? What would you estimate the actual
mean to be? Explain.
g) Estimates for the standard deviation of this distribution might include 5 cm, 10 cm or 20 cms. Which of
these estimates would seem to be the most reasonable? Explain.

4a) Would you describe the distribution shown in the given histogram
to be as approximately symmetric or as skewed? Explain.
b) Estimate the mean of the distribution. _________

5) Would you describe the distribution shown in the given histogram to be as
approximately symmetric or as skewed? Explain.
b) Is the mean of the number of hours spent in the gym distribution
closer to 1, 3 or 5 hours? Explain?
c) Is the standard deviation of the number of hours spent in the gym
closer to 1, 2 or 3? Explain.

6) Match the description of a distribution with the appropriate histogram.
Distribution
Shape
Mean Standard Deviation
A
Approximately symmetric, mound shaped
510
70
B
Skewed to the right
510
70
C
Approximately symmetric, mound shaped
510
90
D
Approximately symmetric, mound shaped
545
90
#1

#2

Histogram #
________
________
________
________

#3

#4

7) Law Enforcement: Speeding is a serious offense. The following data give the ages of a random sample of
50 drivers ticketed for speeding in a 40 MPH zone
46 16
41 26
22 33 30
55 31 47
27 43
35 22
39 40 24 56 30 51
21
a) Draw a dot plot of the data above.

22
64
45

36
40
27

34 63
58 20
34 47

21
49
35

26
37

b) Describe the shape of the age distribution.
c) Find the mean and the standard deviation of the data using technology.

18
53

27
25

24
29

31
32

38
23

26
49

UNIT 14- Data Distributions
Homework 2: Modeling with the Normal Curve
REVIEW: 1) Each of the given histograms have a mean value of 38. Which of the two given histograms have
a larger standard deviation? Explain what the mean represents in a given distribution indicated by either
histogram and what the standard deviation represents in the histograms. Which of the two distributions have
the smaller standard deviation?
A)
B)

2) The following is a table showing the distribution of the number of attempts required to pass a state teachers
test for 500 applicants and the relative frequency histogram indicating the number of attempts necessary to
pass that state teachers exam.
Number of attempts Relative Frequency
to pass the test
1
0.12
2
0.20
3
0.28
4
0.25
5
0.10
6
0.05
a) What does the height of each bar represent?

b) What does the relative frequency of 0.20 mean for the 2 attempts?

c) If the mean of the distribution is 3.1 and the standard deviation is 1.3, interpret these values in this context.

d) Mark the mean on the graph and mark one standard deviation above and below the mean.
e) Approximately what percent of the values in this data set are within one standard deviation of the mean?

f) Approximately what percent of the values in this data set are within one standard deviation of the mean?

3) The ages of the students in a particular night statistics class held at local college were as follows
21, 20, 17, 23, 21, 20, 20, 18, 19, 22, 21, 20, 18, 20, 19, 21,18, 20 19, 22
a) Use technology to find the mean and the standard deviation.
b) Calculate the frequency and the relative frequency for each
age and construct a relative frequency histogram.
Age
Frequency
Relative Frequency
17
18
19
20
21
22
23
c) Describe the shape of the age distribution. Draw a smooth
curve that comes close to passing through the midpoints of the tops of the bars. Is this approximately a
normal curve?

d) Mark the mean on the histogram and mark one standard deviationto the left and the right of the mean.
Approximate the proportion of the data within one standard deviation of the mean.

4) Given is a relative frequency histogram of the ages ( in months) of babies seen by a particular pediatrician
in a random sample of 250 babies. The mean is 7 months and the standard deviation is 3 months.
a) Mark one standard deviation above the mean and one below
b) Describe the shape of the distribution. Draw a smooth curve that
comes reasonable close to passing through the midpoints of the
tops of the bars in the histogram. Is this approximately a normal curve?

c) Find the proportion of data within one standard deviation
above and below the mean.
d) How many of the 250 babies in the sample fall within one standard deviation above and below the mean?

5a) The relative frequency histogram given represents the weekly
salaries of a high tech firm. Describe the shape of the ditribution.
b) Choose the best estimate for the mean 650, 700, or 750?
c) Chose the best estimate for the standard deviation 50, 100 or 150?
d) Explain your choices.

UNIT 14- Data Distributions
Homework 3: Modeling with the Normal Curve
REVIEW: 1) The given histogram represents the number of dress shirts sold at a certain price in a particular
clothing store.
a) What is the width of each rectangle? _____
b) Is the distribution approximately normal? ________
c) Estimate the mean? ________
d) Chose the best estimate for the standard deviation.
i) 7
ii) 14
iii) 21
e) Explain your reasoning for your choice.

2) Which of the following histograms show distributions that are approximately normal?
a)

b)

c)

3) In a certain community, it has been determined that the response time for emergancy calls has a normal
distribution with a mean of 8.4 minutes and a standard deviation of 1.7 minutes.
a) What is the z score for a response time of 10.1 minutes?
b) What is the meaning of this z value?
c) What is the z score for a response time of 5 minutes?
d) What is the meaning of this z value?
e) What is the probability that the response time will be between 5 and 10.1 minutes?

f) What is the probability that the response time will be less than 5 minutes?

g) What is the probability that the response time be greater than 10.1 minutes?

h) What is the probability that the response time will be greater than 7 minutes?

i) What is the z score for a response time of 8.4 minutes? Explain its value.
j) What is the probability that the response time will be less than 8.4 minutes?

4) Using a table of standard normal curve areas (or technology) find each:
a) the area to the left of z = 0.84
b) the area to the right of z = 2.02
c) the area to the left of z = -1.23
d) the area to the right of z = -1.23
e) the area between z = -1.56 and z = 1.24
f) Explain what all of these area answers also indicate about the data?
5) The battery life of a certain battery is normally distributed with an average life of 45 months and a standard
deviation of 8 months.
a) What is the probability that the battery life will be greater than 49 months?

b) What is the probability that the battery life will be between 43 and 52 months?

c) What is the probability that the battery life will be less than 32 months?

d) If the company guarantees a full refund on any battery that falls within the first 36 months after purchase
what percentage of the batteries will the company be expecting to replace?

6) If the scores on a college history test were normally distributed with a mean of 64 and a standard deviation
of 12, what is the probability that a random student that took the test received
a) a grade higher than 80?
b) a grade between 65 and 75?
c) a grade lower than 50?
d) If 150 students took the exam, how many were expected to get a grade 90 or above?
7) The scores on a placement test are shown in the given table. Histogram is drawn displaying the results.

a) Looking at the histogram, is the normal distribution an appropriate model
for this distribution? ___
b) If the mean of these scores was 55.4 with a standard deviation of 17.4, what
is the probability that a randomly selected score is between 40 and 60?

UNIT 14- Data Distributions
Homework 4: Unit 14 mid Module Review
1) Mary is scheduled to play 2 tennis matches over the next 2 days. The probability that Mary will win the
first match is 0.8 ( P(F) =0.8) and the probability that she will win the second match is 0.6 (P(S)= 0.6) . The
probability that she will win both is 0.5
a) In terms of F and S, P(F and S) can be represented by P(F  S) = 0.5 or P( F  S ) = 0.5?
b) Using F and S, list all the possible outcomes of the 2 events in the sample space or in a tree diagram that
can be expected to occur. Describe each of the possible outcomes of the 2 events in words.

c) Calculate the probability of Mary winning the first match or the second match.

d) Calculate the probability that Mary wins at least one match.
e) Calculate the probability that Mary won the second match but not the first.

f) Are the events Mary winning the first match and Mary winning the second match independent? Explain.

g) Assuming the probability of Mary winning any tennis match is 0.8 and does not change over a 5 game
tournament, what is the probability that Mary wins all 5 matches in the tournament?
h) If the probability that Pat wins a golf tournament is 0.75 and Mary wins tennis tournament is 0.8 and the
two events are independent, what is the probability that they both win their tournaments?
i) Suppose the probability that Pat wins a golf tournament is 0.75 and the probability of rain on the day of the
tournament is 0.6 and the probability that Pat wins the tournament and it rains on the day is 0.4. Are the
events Pat wins the tournament and it rains on that day independent? Explain. Find the probability that Pat
wins the tournament or it rains on the day of the tournament.

2) A test for steroid use has a probability of 0.94 of being positive if steroids have been used while another
independent test has a probability of 0.87 of being positive if steroids have been used. What is the probability
that NEITHER test is positive if steroids have been used?

3) The average weight of a male from a sample of 500,000 males in the US aged 21 to 35 was 215 pounds.
The average weight of the 1700 professional football players in the NFL is about 260 pounds. Which of the
following probabilities would be larger?
a) The probability that a randomly chosen male from the sample weighs more than 230 pounds.
b) The probability that a randomly chosen NFL player weighs more than 230 pounds.
c) Explain your reasoning.

4) The given table reflects a sample from the Census Bureau’s data on the years of school completed by
Americans of different ages.
Education
Age
25 to 34
35 to 54
55 and over
Total
Did not complete high school
4500
9000
14200
27700
Completed high school
11500
26500
20000
58000
1-3 years of college completed
10700
22600
11100
44400
4 or more years of college completed
11000
23000
10600
44600
Total
37700
81100
55900
174700
a) What is the probability of choosing at random from the sample a person who has completed 4 years of
college?
b) What is the probability of choosing at random from the sample a person who is 55 years or older?
c) Find the probability that the person chosen is at least 55 years or older and has completed 4 years of
college.
d) Are the events being aged 55 or over and having completed 4 years of college independent? Explain.
e) What is the probability of choosing at random a person that has completed 4 years or more of college given
that the person is 55 years or older?
f) What is the probability of choosing at random a person that is 55 years or older given that the person has
completed 4 years or more of college?

5) Some bottles of a soft drink are supposed to contain 16 ounces of drink. There is variation in the volume
because of imperfections in the filling machinery. The distribution of the contents are normal with the
standard deviation being 0.25 ounces.
a) What is the probability that a randomly chosen bottle has a volume between 15.8 ounces and 16.1 ounces?
b) What is the probability that a randomly chosen bottle has a volume below 15.5 ounces?
c) What is the probability that a randomly chosen bottle has a volume greater than 16.2 ounces?

6) Data has been gathered measuring the number of minutes that a tv commercial is on the air. The data
collector determines that the commercials have a mean of 22 minutes and a standard deviation of 12 minutes.
If the collector also claims that the distribution is normal, sketch and label a graph displaying the distribution.
Do you agree that the distribution is normal?

UNIT 14 - Data Distributions
Homework 5: Unit 14 Cumulative Review
1 Which one of the following products results in a real number?
(1) (5+2i)(3-2i)
(2) i7i2

(3) (4 - 5i)(4 + 5i)
i7
(4) 4
i

2 If (a2 + 2ab + b2)(a+b) = 125, find the value of a+b.
(1) 3

(3) 25

(2) 5

(4) 100

3 If the terminal side of angle , in standard position, passes through the point (8, - 6), what is the value of
sin?
(1)

8
10

(3) -

8
10

(2)

6
10

(4) -

6
10

4 If axay = 1000 and x + y = 3, what is the value of a?
(1) 10

(3) 100

(2) 1000

(4) 10003

5 A part of the function g(x) is shown on the graph below. The function g(x) is a transformation of f(x) and
f(x) = sin(x). What is the equation of g(x)?
(1) g(x) = 2sin(x)

(3) g(x) = sin(x) +2

(2) g(x) = sin(2x)

(4) g(x) = sin(x) +1

6 If k is a constant, what is the value of k so that the polynomial
is divisible by x – 1?
(1) 2
(2) 4

(3) 8
(4) 16

k2x3 – 8kx + 16

7 A study of the annual population of a certain species of insects shows that the population F(t) can be
represented by the function F(t) = 450(1.18)t, where t represents the number of years since the study began. In
terms of the monthly rate of growth, the population of these insects can best be approximated by the function
(1) F(t) = 450(0.093)12t

(3) F(t) = 450(1.18)12t

t

(2) F(t) = 450 (1.014)12

(4) F(t) = 450(1.014)12t

8 In a particular group of 80 students at a local high school, it was found that 45 of them were on sports teams,
30 of them were in an art class and 20 of them were neither in an art class nor on a sports team. What is the
probability that a student selected randomly from this group will be on sports team and in an art class?
(1) 0.15

(3) 0.25

(2) 0.1875

(4) 0.2

9 Which of the following equations has non-real solutions?
(1) 2x2 - 3x - 2 = 0

(3) 2x2 – 3x + 2 = 0

(2) 2x2 + 3x - 3 = 0

(4) 2x2 + 3x - 2 = 0

10 If f(x) = x2, g(x) = 3x and h(x) =

f(3x)  g(-2x)
, simplify h(x).
2

(1) h(x) = 27x3

(3) h(x) = 9x3

(2) h(x) = -27x3

(4) h(x) = -9x3

11) Which equation represents a parabola with a focus at ( 0, - 2) and a directrix of y =6?
(1) y = - x2 + 2

(3) y = - x2 + 2

1
(2) y = - x 2 + 2
4

(4) y = -

1 2
x +2
16

12) A quality control inspector at a plant has found the probability of randomly selecting a defective battery
from a batch of batteries being produced is 0.02. The probability of rain that day has been projected to be
0.75. If these two events are independent, what is the probability that on that particular day, it rains and the
inspector chooses a defective battery from the batch being produced?
(1) 0.77

(3) 0.015

(2) 0.5

(4) 0.95

13) Which of the following graphs could represent f(x) = - k(x - a)(x2 + 2bx + b2) if the constants a, b and k
are all positive.
A)

B)

C)

D)

(1) Graph A

(3) Graph C

(2) Graph B

(4) Graph D

14 A national standardized test is given in May that generates a mean score of 350 with a standard deviation
of 18. What is the probability that a randomly selected test score will fall in the interval 360 to 380?
(1) 0.56

(3) 0.24

(2) 0.013

(4) 0.76

15 Which extraneous solution will occur when solving algebraically the equation
(1) 1
(2)

16 If

3

x  5  2x ?

(3) -1

5
4

(4) -

5
4

(5x+4)7  (5x  4)a then a =

(1)

3
14

(3)

7
3

(2)

7
6

(4)

6
7

17 If the graph of f(x) is shown below and h(x) = -f(x), which of the following are true about both functions
f(x) and h(x)?
y =f(x)

(1) Both f(x) and h(x) are odd.

(3) Both f(x) and h(x) are even.

(2) f(x) is odd and h(x) is even.

(4) f(x) is even and h(x) is odd.

Student Notes

UNIT 15- Drawing Conclusions from a Sample (S-IC.A.1, S-IC.B.3, S-IC.B.4, S-IC.B.6)
Homework 1: Types of Statistical Studies
Foundations: 1) Explain how a random sample of 5 students could be chosen from a class of 27 students by
using either a random number table or technology. What other way could you select the 5 students randomly?

2a) In a random sample of 50 students from a large university, all the students were between 18 and 20 years
old. Can you conclude that all of the students at the university are between the ages of 18 and 20? Why or
why not?

b) If your answer to part (a) is NO, can you conclude that the sample of 50 students was not randomly
chosen? Explain.

3) A study is done to see if goats were partially responsible for the decline in the number of a special plant
unique to Hawaii. Biologists set up stations on the island to test the theory. At each station, two plots of
land similar in soil conditions, climate and plant count were selected. One plot was fenced to keep out the
goats, while the other was not. At regular intervals, a plant count was made in each plot.
a) Is this study an observational study or an experiment? ___________________________
b) If this study is classified as an experiment, identify the treatment variable and the response variable in the
context of the problem.
c) Which of the plots would be considered the control plot and which would be the experimental plot?

4) A study is done on a class trip to a local pond, to determine whether or not there are more box turtles or
snapping turtles living in the pond. The students were instructed to use binoculars to watch a total of 25
randomly selected turtles and determine which type of turtle (box or snapping) they observed.
a) Is this study an observational study or an experiment? ___________________________
b) If this study is classified as an observational study, identify the population of interest.

5) A large high school wants to know the proportion of seniors at the school who currently drive themselves
to school. A guidance counselor asked a random sample of 250 of these seniors what type of transportation
did they use to arrive at school.
a) Is this study an observational study, a survey or an experiment? ___________
b) Will the results be accurate? Why or why not?
c) If a dean asked a random sample of 250 seniors about their own cheating activities, would this survey be
viewed as accurate?

6) State if the following is an observational study, survey, or experiment and give a reason for your answer.
a) A study was taken to determine the number of times each month recycling items should be picked up by the
town. A random sample of 1000 town residents were sent a form which asked them to check the number of
times the recycling should be picked up. The choices were once a month, every other week, once a week or
twice a week.

b) A skin patch with a new drug to help people stop smoking was given to a group of cigarette smokers who
volunteered as subjects to test the patch. Other volunteers were given a skin patch with no drugs. At the
end of 2 months, each subject was questioned regarding their current smoking habits in relations to their
smoking habits prior to wearing the patch.

c) A random sample of 100 volunteers were assigned a simple, repetitive task to work on for an hour. They
were given the choice of performing the task with no sound, a classical music background sound or a
reading from a books on tape played in the background. The groups’ preference was found to be 15 people
with a no sound preference, 25 people with the classical music background and 60 people with the playing
of a book on tape in the background.

7) A random sample of 75 adult drivers showed a positive relationship between the increase in deaths caused
by lung cancer and the increase use of motor vehicles. Can it be concluded that the more a person uses a
motor vehicle, the more likely that person is to develop lung cancer? Explain.

8) A study on the relationship between the number of hours of sleep that a high school student is able to
obtain the night before taking a mathematics exam and success in passing that mathematics exam is
undertaken at a particular school. The study concludes that being able to sleep at least 7 hours the night
before results in high school students being successful on the mathematics test given the next day.
a) How would you determine if the study was an experiment? Would the casual conclusion be valid?

b) How would you determine if the study was an observational study? Would the casual conclusion be valid?

c) How would you determine if the study was a survey? Would the casual conclusion be valid?

UNIT 15- Drawing Conclusions from a Sample
Homework 2: Estimating a Population Characteristic
Review 1) A food company assesses the nutritional quality of a new “instant breakfast” product by feeding it
to 15 young field mice while feeding another 15 young field mice a standard diet. Both groups were fed over a
30 day period. At the end of the 30 day period, the weight gain of the mice is measured and the groups’
average gain is compared.
a) State if this procedure is an observational study, survey, or experiment and give a reason for your answer.
b) State how the animals should be assigned into the two groups.
c) If, in fact, this study was classified as an experiment, identify the treatment variable and the response
variable in the context of the problem.
d) If the results of the study showed that the mice being fed the new “instant breakfast” had gained a higher
nutritional value than the other group, can we assume that this conclusion would also be true for any other
type of animal?

2) In the following, identify whether the subjects being measured are the sample or the population. In some
cases they may be considered a sample or a population. Explain each answer.
Subjects
Some football players on
the school team.

What is being
measured
Body Weight

Students at a local college.

SAT Math Score

Grapes growing on the
vines of a local vineyard.

Sugar content

Cars on the lot of a used car
dealer.

Miles per Gallon
(MPG)

Members at working out at
a local gym on Monday
night.

Number of times per
week a member works
out.

Sample or Population? Explain

3) Unique numbers are assigned to the 123 members of the senior class and 4 students are to be drawn
randomly from the following line from a random number table. Start at the left and list the 4 numbers that
will be chosen randomly from this list.
11523 57560 04107 45678 92230 61234 09811 32671

4) Indicate whether each of the following is a summary measure from a population or from a sample. Choose
the more realistic answer. If it is from a population, identify the population characteristic. If it is from a
sample, identify the sample statistic. Explain your answers.
a) 75% of the students in the cafeteria during one of the lunch periods favored having pizza served on Fridays
in the cafeteria.

b) 92% of the newspapers received by readers are recycled.

c) The average number of females enrolled in a statistics course at a local college.

d) The average number of adults over the age of 25 enrolled at a community college in the United States.

5) For the following items of interest, describe an appropriate population, a population characteristic, sample
and sample statistic.
a) The results of a new diet program for people with high triglyceride levels.

b) Use of electronic note ( laptops, etc.) taking in class by freshman compared to electronic note taking in
class by seniors

c) Whether or not a driver comes to a full stop at a certain stop sign during daylight hours.

UNIT 15- Drawing Conclusions from a Sample
Homework 3: Sampling Variability
Review 1) Indicate whether the following is a summary measure from a population or from a sample. Choose
the more realistic answer. If it is from a population, identify the population characteristic. If it is from a
sample, identify the sample statistic. Explain your answer.
12% of the tomatoes picked from a certain field were found to be rotten.

2) To estimate the population proportion of students in a very large elementary school who come to school
with a back pack on their shoulders, a group of teachers selected a random sample of 20 students and
calculated the proportion of those 20 students that came to school with a back pack. The dot plot shows the
results of the sampling distribution for 30 teachers.

a) Describe the shape of the distribution.
b) Estimate the proportion of all students in the school that come wearing a back pack.

c) If the teachers were asked to increase the size of the sample they are each taking from 20 to 40, what will
you expect to happen to the mean and the standard deviation of the data?

3) A class of 20 eleventh graders wanted to estimate the proportion of all seniors at their high school that
applied to an Ivy League college. Each junior took a random sample of 25 seniors and calculated the
proportion that had applied to an Ivy League college. The proportions are given for the 20 samples taken.
0.36, 0.24,0.84, 0.36, 0.68, 0.68, 0.52, 0.20, 0.48, 0.36, 0.52, 0.36, 0.24, 0.80, 0.60, 0.52, 0.36, 0.60, 0.48, 0.48
a) Construct a dot plot of the sample proportions.

b) Describe the shape of the sampling distribution.
c) Find the mean and the standard deviation of the sampling distribution.
d) Could the proportion of all seniors that applied to an Ivy League college be 0.18 or 0.84? Explain.
e) If the size of each sample was increased to 50, what would happen to the estimate of the population mean
and what would happen to the estimate of the population standard deviation?

4) Given the following 2 histograms, which represent two sampling distributions, one with a sample size of
40, the other with a sample size of 15. Which histogram represents the sampling distribution created from a
sample size of 15?

A)

B)

5) Given are 3 dot plots of the proportion of heads in 10, 40, and 80 simulated flips of a coin. Twenty five
samples were taken for each. The mean and standard deviation are given for all three.
a) Are all the means similar?
b) Do the standard deviations seem appropriate for each distribution? Explain
c) Match each dot plot with the appropriate number of flips.
A)

B)

C)

Mean = 0.524 SD = 0.183
Mean = 0.487 SD = 0.0685
Mean = 0.496 SD = 0.0536
# Flips = _______
# Flips = __________
# Flips = ________
c) Are all 3 plots somewhat symmetric around the mean?
d) For each dot plot, find the smallest proportion of heads found and find the largest proportion of heads
found.
6) A coin is assumed to be a fair coin when the probability that one side comes up is the same as the
probability that the other side comes up, that is the probability that either side comes up is 0.50. To decide
whether or not a coin to be used in big sporting contest is a fair coin, (a #1 identifies one side and a #2
identifies the other side), the coin is to be flipped 50 times by 30 different people. Below is the sampling
distribution of sample proportions of the side marked #2. The mean and the standard deviation of the
sampling distribution is 0.336 and 0.068.

a) Do you think the coin is fair?
b) Would you use it in the sporting event?
c) Do you think that there is an equal probability of winning the coin toss if a team chooses the side marked
#2? If no, do you think they have a better chance of winning or a worse chance of winning? Explain.

UNIT 15- Drawing Conclusions from a Sample
Homework 4: Sampling Variability
Review 1) Given the following dot plot of the distribution of 30 sample proportions found by flipping a coin
60 times.
a) Identify the shape of the distribution.
b) What is the smallest proportion observed?
c) What is the largest proportion observed?
d) Find the mean and the standard deviation of the distribution of the sample proportions using technology.
e) How does the mean of the sampling distribution based on flipping the coin 20 times compare to the mean
of a sampling distribution based on 60 flips?
f) What happens to the sampling variability (the standard deviation) of the distribution of sample proportions
as the number of flips decrease from 60 to 20?

2) Certain coins having the same face value are worth more than others because of the metal content in the
coins. The copper content in pennies minted before 1983 make them slightly more valuable than pennies
minted after that date.
a) In a bag of pennies with an unknown amount of coins minted before 1983, you drew a sample of 40 coins
and found 8 of them to be minted before 1983, how would you find an appropriate estimate of the proportion
of pre 1983 coins in the bags?

b) If a sample of 20 coins were drawn a total of 39 times from the bag, and the number of coins minted before
1983 was recorded on the given Dot Plot, which of the following results might have come from this
population?
i) 4 pre-1983 coins in a sample of size 20
ii) 9 pre-1983 coins in a sample of size 20
iii) 16 pre-1983 coins in a sample of size 20
c) Give an interval that contains the “likely number of pre-1983 coins in samples of size 20 based on the
sampling distribution shown in the Dot Plot.

Problem 2 continued
d) What was the most common number of pre-1983 coins picked in the 39 samples? _________ If it was
known that the 40% of the coins in the bag were pre-1983 coins, would the most common number seem
reasonable?
e) If a random sample of size 20 had 16 pre-1983 coins, do you think that the bag could actually contain 40%
of the coins being pre-1983?

3) If random samples of size 40 were taken from bags of coins that had known percentages of pre-1983 coins
starting at 10% pre-1983 coins and ending at 90% pre-1983 coins and dot plots were presented for these
percentages, find the margin of error for each case.
a) The number of pre-1983 coins was 10 in a random sample of 40 and 0.25 was found to be in all
distributions starting with the 10% and ending with the 60%.

b) The number of pre-1983 coins was 22 in a random sample of 40 and 0.55 was found to be in all
distributions starting with the 25% and ending with the 85%.

c) The following interval represented plausible population proportions for a given sample. Find the
margin of error in each.
i) From 0.15 to 0.55 ___________
ii) From 0.67 to 0.87 _________
d) If the margin of error is 0.10 and the observed proportion of pre-1983 coins is 0.38, then the true
population proportion is likely to be between ___________ and _________This margin of error would be
reduced if the size of the sample was _______________?
4a) Using the Dot Plot which represents a sampling distribution
of 30 samples each with a sample size of 20, find the standard
deviation (rounded to the nearest thousandths) if it is known that
these samples were drawn from a population with known
proportion of 0.43 pre-1983 coins.
b) How many of the values of the sample proportions are within
one standard deviation of 0.43?
c) How many of the values of the sample proportions are within two standard deviation of 0.43?

5) If a random sample of 40 coins, produces 16 pre-1983 coins, find the sample proportion of pre-1983 coins,
the standard error and the estimated margin of error.

6) Find the sample proportion of success, the standard error and the estimated margin of error in each
situation.
a) Sample size of 40, 30 pre-1983 coins.
b) Sample size of 28, 4 pre-1983 coins.
c) Sample size of 75, 15 pre-1983 coins.
d) Sample size of 200, 52 pre-1983 coins.
e) Interpret the standard error and the estimated margin of error for part (d).

7) Suppose a random sample of size 120 is used to estimate a population proportion. Would the estimated
margin of error be greater if the sample proportion was 0.3 or 0.4? Show the appropriate calculations.

8) In order to use a sample result to estimate the margin of error, there should be at least ______ of each of
the two possible outcomes.

9) How could a margin of error be decreased if you are drawing samples from the same population? Explain
by showing appropriate calculations.

10) A survey reported that 120 out of 150 randomly selected teachers in a large school district favor changing
the daily schedule back from 9 periods a day to 8 periods a day. Compute the margin of error and interpret the
resulting interval in context.

11) A random sample of 50 juniors at a given high school was taken and it was found that 45 favored being
assigned numbered parking spaces at school. A random sample of 80 seniors found that 60 favored
assigned numbered parking spaces.
a) Is there a difference in the proportion of juniors and seniors favoring a numbered parking space?
Explain your reasoning and show your calculations.

b) Demonstrate how you could change your conclusion in part (a), by changing the size of one of the 2
samples taken.

UNIT 15- Drawing Conclusions from a Sample
Homework 5: Sample Variability in the Mean
Review 1) Find the sample proportion of success, the standard error and the estimated margin of error in each
situation.
a) A sample of 300 ears of corn was taken from a farm and 12 ears were found to be diseased.
b) A sample of 250 college students was taken at a local community college and 75 were found to own
their own cars.
2) If the sample size of all samples taken from a population is 12, would a normal distribution be a reasonable
model for the sampling distribution? Explain.

A
B
C
D
E
F
G
H
I
J

12
9
10
11
10
11
10
10
12
11

11
11
9
9
9
11
10
13
11
8

10
10
13
11
12
12
7
10
9
11

7
10
13
10
10
10
10
11
12
8

10
9
9
9
10
10
11
10
7
9

12
11
11
11
13
13
10
11
10
12

10
10
13
8
11
11
10
10
9
11

9
11
9
10
10
13
9
11
12
10

8
9
7
10
11
12
12
8
12
12

10
8
9
10
10
10
10
10
10
10

3) The chart above shows the length in inches of the first 10 trout caught in a pond, measured and released
each day. This was done for ten consecutive days (A,B,C,D, etc.).
a) Would you estimate the mean length of all the trout in the pond as
(i) close to 7

(ii) close to 12

or

(iii) between 9and 11? Explain.

b) Calculate the mean length and the standard deviation of the sample of size 10 caught each day.

How do the mean length of the trout from each sample compare to your estimate in part (a)?

Question 3 continued
c) Create a Dot Plot showing the length of the 10 trout caught
on day1.
Explain what each dot represents.

d) Create a Dot Plot showing the length of the sample mean
from all 10 days.
Explain what each dot represents. State what the maximum
mean length of the samples were and the minimum mean
length. Estimate the mean of these sample means and an
interval where most of the lengths seem to fall. Is this close
to your estimate of the mean length of all of the trout in the
pond (#2a)?
e) Find the mean and the standard deviation of the distribution of sample means.
f) Interpret the standard deviation of the sampling distribution in terms of the length of the trout caught.
g) If we use the first fish caught in each day as a new sample, and the second fish caught each day a second
sample and so forth, calculate the sample means of these samples and place the answers in the table below as
well as plotting the results on the Dot Plot in part (d).
1

2

3

4

5

6

7

8

9

10

MEAN
h) Calculate the mean and standard deviation of the 20 sample means that are now known.
i) Describe the shape of the sample distribution after plotting these 10 new sample means
j) Do most of the sample means seem to fall within 2 standard deviations of the mean of the sample means?
k) Suppose we know that the actual mean of all the lengths of the trout is 10.27. How does this population
mean relate to the means of the 2 sample distributions (part (e) and part (h)) that were calculated? Can a
conclusion be made concerning the effect of increasing the number of samples?

l) Instead of measuring just the first 10 fish caught each day, the first 25 fish caught were measured and their
lengths were recorded. This was done for 10 days. How should this change in sample size affect the sample
distribution?
m) If this study involving the first 25 fish was extended for another 20 days, how would that affect the sample
distribution?
n) Would all of these changes impact the observation that most of the sample means are within 2 standard
deviations of the mean of the sample means?

UNIT 15- Drawing Conclusions from a Sample
Homework 6: Estimation of the Population Mean and Margin of Error
Review 1a) What is the difference between a population distribution and a sample distribution?
b) What is a reasonable conjecture about the population mean and the mean of the sample means?
c) After collecting 60 samples each having a sample size of 30 and calculating the mean of each of these 60
samples, it was determined that the mean of the sample means was 105 with a standard deviation of 10.
Describe an interval that should contain most of the sample means.
d) If in part (c) another 60 samples of size 30 were taken and the mean of the samples and the standard
deviation were again calculated using all 120 samples, what could you likely conclude about the new mean of
the samples?
e) In part (d), is this new standard deviation expected to be higher or lower than 10? How will this alter the
interval that contains most of the sample means?

2) A large university uses a rating system for their professors that enables students to rate their professors. The
rating system utilizes the numbers 0 through 9 with 0 being an extremely poor rating and 9 being an
exceptionally high rating. There are 1160 full and part time professors that have been rated. Using random
numbers to select a sample of 12 professors, the following ratings were recorded: 6, 6, 8, 4,7,7, 4, 2, 6,3 and 3.
a) Based on this sample the estimated population mean is_________
b) A second sample of 12 is collected (7, 6, 5, 6, 7, 4, 7, 6, 7, 6, 6 and 5.) and based on this sample the
estimated population mean would be __________
c) To refine the estimate of the population mean, more samples are
taken, their sample means are calculated and they are plotted as shown.
i) The actual population mean is 5.8 and the sample distribution looks
centered on that value. The visual estimate of the margin of error
would be about _____________?
ii) If the standard deviation of the sample means is 0.98, the margin of error can be calculated as ______.
iii) Interpret the margin of error as it pertains to estimating the population mean by using the sample means.

3a) What is the estimate of the population mean time that it takes ninth graders to finish a 20 question
multiple choice test in mathematics based on the following times in minutes from a random sample of 15
students.
13, 23, 22, 38, 17, 15, 28, 14,16, 27, 12, 32, 39, 38,12 mean = ____________
b) If 80 other random samples of the time taken for another 15 students were collected and it was found that
the sample mean of their distribution was 24.7 and the standard deviation was 6.2 minutes, what is the margin
of error for the sample mean estimate? _______
c) Interpret the margin of error in the context of this problem.

4) Another sample of the times that 15 freshman took to finish a 20 question multiple choice test was
16, 25, 27, 35, 19, 12, 24, 12, 19, 29, 14, 30, 35, 36,16.
a) Estimate the population mean, _____________
b) Calculate the standard deviation of this sample (round to 3 decimal places). _________________
c) Calculate the approximate standard deviation of the distribution of sample means. (3 decimal places)
__________
d) What is the value of the margin of error based on this sample?
e) Write a sentence interpreting the value of the margin of error in the context of the time it takes freshman to
take a 20 question multiple choice test.
f) Based on the sample mean and the value of the margin of error, what is an interval of plausible values for
the population mean?

5) A health insurance company is offering to adjust their premiums for health insurance coverage according to
the average BMI of the group being covered. BMI is calculated by taking a person’s weight (in lbs), dividing
it by the person’s height (in inches) and multiplying by a conversion factor of 703. The table represents a
random selection of 10 male employees from the group that is considering health insurance coverage.
Weight (lbs)
168
Height (inches) 68
BMI

180
72

135
66

225
70

172
70

a) Calculate the BMI for each male in the table. BMI =

185
68

155
67

190
74

178
68

198
74

WEIGHT (lbs)
 703
HEIGHT (inches ) 2

b) Using the data calculated in part (a) estimate the average BMI for the entire group considering coverage.

c) Find the margin of error for the estimate in part (b) (Round to 3 decimal places).

d) The plausible values to be considered for the population mean of the BMI measurement for this group
would be ___________________
e) Adults are classified as follows:

Underweight
Normal
Overweight
Obese (I)

if their BMI lies between 16.0 and 18.5
if their BMI lies between 18.5 and 25
if their BMI lies between 25 and 30
if their BMI lies between 30 and 35

If the insurance company was prepared to give their best rates only if the average BMI of the entire group was
in the normal range, would you offer the best rate after finding the results of this sample? Explain your
reasoning.

UNIT 15- Drawing Conclusions from a Sample
Homework 7: Reports based on Data
Review 1) A random sample of 20 SAT Math scores were taken from the scores reported to all the juniors
at a particular high school. They were as follows:
480, 610, 510, 470, 620, 550, 420,490, 520, 550, 380, 560, 670,470, 530, 500, 540,460, 480, 730
a) Based on this sample, estimate the mean SAT Math score for all the juniors at that school.
b) Calculate the margin of error associated with this estimate of the population mean from part (a) (3
decimal places).
c) What would be plausible values for the population mean of all juniors at the school?
2) The results of a recent poll taken before a particular election, candidate A was preferred by 49% of the
voters polled while candidate B was preferred by 46% of the voters polled. It was found that the margin
of error for this poll was 4.6 percentage points.
a) Why don’t the two percentages add up to 100%?
b) With a margin of error of 4.6 percentage points. The proportion of all voters who would vote for
Candidate A is likely between what 2 percentages? ____________ and ____________
c) Is the election basically a “tossup” as a result of this recent poll?
d) If another poll was taken and the sample size of this new poll was 600 voters with results stating 49%
preferred candidate A and 46% preferred candidate B, what would the margin of error have been?
e) Comparing the margins of error from a sample of size 600 and the original sample, do you think the
original sample size was smaller than 600 or larger than 600? Explain your reasoning.
f) After the new poll, can we say the election is still basically a “tossup”?

g) A third poll was taken with a sample size of 2000 and again results showing 49% in favor of candidate
A and 46% preferring candidate B. What is the margin of error for these results?
h) Is the election still considered a “tossup”?
i) If a pollster wanted to claim a margin of error of 1 percentage point with49% favoring candidate A and
46% favoring candidate B, the sample size would have to be how large?
3) A claim that there are at least 60 apples in each box of packaged apples is tested by quality control by
choosing at random 75 boxes and finding the sample mean to be 59.4 and the standard deviation to be
5.6.
a) Find the margin of error.
b) Find the interval for the population mean to likely be found.
c) Is the range consistent with the claim of at least 60 ___ in each box?

4a) In a recent study of a random sample of 620 doctors, 88% of them stated that they had discussed the pros
and cons of a PSA test for prostate cancer with their male patients aged 50 and above.. For results based on
the sample of doctors, one can say with 95% confidence that the maximum margin of sampling error is
___________ (3 decimal places).
b) Explain the meaning of the margin of error in the context of the study.

5)REM ( rapid Eye Movement0 sleep is sleep during which most dreams occur, each night an individual has
both REM sleep and non-REM sleep. A random sample of 50 children had an average REM time of 2.8 hrs.
per night with a standard deviation of 0.5 hrs. A random sample of 200 adults had an average REM time of
2.1 hrs. with a standard deviation of 0.7 hrs.
a) Find the margin of error for both samples.
b) Write a sentence interpreting the margin of error for both groups.

c) Why would the margin of error for adults be smaller than the margin of error for children?
d) Write the plausible intervals for the population mean of the average number of hours of REM sleep for
children and then write the plausible interval for the population mean of the average number of hours of REM
sleep for adults.

e) Can you conclude that the mean number of REM sleep hours for children is greater than the mean number
of REM sleep for adults? Explain.

6a) A random sample of 750 parents of high school aged students showed that 43% felt the need to provide a
tutor for their child before taking a standardized test. If it was reported that there was a 95% degree of
confidence that the maximum margin of error was 4%, would you agree with that statement?
b) What is the calculated margin of error to 3 decimal places?
c) Write a sentence interpreting the calculated margin of error in the context of this study.

7) Which margin of error formula would you use for each of the following study?
p(1  p )
 s 
A) ME = 2
or B) ME = 2 

n
 n
a) A random sample of 75 elementary school children was taken and it was found that 65% preferred drinking
juice at lunch over milk. ME = choice A or B?
b) A random sample of 75 elementary school children was taken and it was found that the average number of
calories consumed at lunch was 1025 with a standard deviation of 75. ME = choice A or B?

UNIT 15- Drawing Conclusions from a Sample
Homework 8: Unit 15 Review
1) Identify the type of study (observational, survey or experiment) used in each of the following. If you
identify it as an observational study or a survey, identify the population of interest. If you identify the study
as an experiment, identify the treatment variable and the response variable.
a) Ask arriving students at a random high school, to state whether their favorite morning beverage
is milk, tea, coffee or some other beverage.
b) During the cafeteria periods at a random high school, note the type of beverage selected at lunch
time for each student.

2) Describe how a controlled experiment can be created to examine the effect of ingredient A in a hair gel.

3) Identify each of the following as a population or a sample that is to be studied. If it is a population, what is
a possible population characteristic being studied? If it is a sample, what is a possible sample statistic being
studied?
a) The animals in the Bronx Zoo.
b) Trucks parked in a dealer’s lot that have crew cabs.
c) The weight of fluke caught in the Great South Bay.
d) Students from a particular high school that attended their schools homecoming game.

4) A high school principal claims that 85% of the students in his school watch at least one hour of TV every
school night. The 30 members of the schools statistic class each randomly selected 20 students in the school
and calculated the proportion of students in each sample that did watch at least one hour of TV every school
night.
a) In the first sample of 20 reported, 13 students were found to watch at least one hour of TV every
night. Calculate the appropriate proportion for that sample and plot the result as a Dot Plot.
b) All of the sample proportions are plotted and the results
are shown.
Estimate what the proportion of all students that watch at
least one hour of TV every school night would be.
c) Find the mean and the standard deviation of the sampling distribution. Is the mean similar to your estimate
in part 9b)?
d) Could the principal’s claim be correct? Is it likely to be correct?
e) If 30 more samples were taken and the results plotted, would this help support the principals claim?
Explain.

5) The results shown in the dot plot in question #3 are shown here.
a) What would be the interval for the plausible population
proportion from these samples?
b) What is the margin of error for this distribution?
c) Which of the following results could be expected NOT to come from the population of all students in the
school?
(i) 0.4
(ii) 0.6
(iii) 0.8.
d) When the extra 30 samples are added to this Dot Plot, what would you expect to have happen to the
interval of the plausible population proportions? What would you expect to happen to the margin of error?
e) When sample size increases, sample variability __________? ( increases or decreases)
f) Find the margin of error of each of the following intervals of plausible population proportion.
(i) 0.2 to 0.45
(ii) 0.26 to 0.42
(iii) 0.52 to 0.84
g) Find the standard deviation of the sampling distribution of the sample proportions given the following
population proportions and sample sizes.
(i) The proportion of freshman in a particular college is 0.35 and the sample size is 80?
(ii) The proportion of used cars for sale at a local car dealership is 0.65 and the sample size is 30?
(iii) What would happen to the standard deviation in part (i) or (ii) if you increased the sample size?
h) Find the standard deviation of the sampling distribution of the 30 samples shown in part (a) if it was known
that the population proportion was 0.7.
(ii) How many values of the sample proportions are within one standard deviation of 0.7?
(iii) What percent of the 30 samples are within one standard deviation of 0.7?
(iv) What percent of the 30 samples are within two standard deviations of 0.7?
i) Find the sample proportion and the estimated margin of error if 38 students were found to watch at least one
hour of TV each school night out of a sample size of 50, if the population proportion is unknown?
j) Find the sample proportions and the estimated margin of error if 60 students were found to watch at least
one hour of TV each school night out of a sample size of 75, if the population proportion is unknown?
k) What is the likely interval to find the actual value of the population parameter?
l) If another sample of size 75 were taken and only 50 students were found to watch at least one hour of TV
each school night, what happens to the estimated margin of error? Determine the new interval for the actual
population proportion.

m) To use the formula to calculate the estimated margin of error for a population proportion, th sample size
should be large enough so that there are at least ___________ of each of the two outcomes.
n) As the sample size increases, the margin of error___________.

6) This is a random sample of 30 of the final exam scores in Algebra for a given high school.
a) Make an observation about the shape of the data.
b) Estimate the mean of the sample and the spread of the data.
c) Calculate the mean of the sample and the standard deviation.
d) Plot the sample mean on the given number line.
e) The Dot Plot shows the sample means of 30
random samples. What are the maximum and
the minimum sample means? Estimate the
mean of the sample means. How does this
estimate compare with the estimate from one
sample? Would comparing an estimate of the
mean from a single sample and the mean of a sample distribution containing many sample means, would the
conclusion always be that they are close in value? Explain.
e) Calculate the mean and the standard deviation of the sample distribution.

f) Interpret the standard deviation of the sampling distribution in terms of the scores on the Algebra test.
g) What is observed about the values of the means in the sampling distribution that are within two standard
deviations from the mean of the sampling distribution?
h) Make a conclusion using the mean of the sample distribution about the mean of the population (the mean of
the scores for all students taking the Algebra final.
i) If the sample size of each of the random samples is increased, how might that affect the distribution of the
sample means?
j) Use the standard deviation and the mean of the sampling distribution to describe an interval tht includes
most of the sample means. Make a conjecture about the population mean using this interval.

7) A patients level of pain is sometimes communicated by asking the patient to rank their current pain level on
a scale of from 1 to 10 with 1 being no pain and 10 being intense, unbearable pain. Fifteen pain levels were
recorded during a 24 hour period for 18 random patients. The mean of this sample distribution was 5.9 and the
standard deviation 1.6.
a) Based on this standard deviation, what is the margin of error for their sample mean?
b) If only one sample of 15 pain levels is used, and the mean of this single sample is 5.5 with a standard
deviation of 1.8, calculate the approximate standard deviation of the distribution of sample means.
c) What is the value of the margin of error just based on this one sample?
d) Based on the sample mean and the value of the margin of error, what is an interval of plausible values for
the population mean?

UNIT 15- Drawing Conclusions from a Sample
Homework 9: Unit 15 Cumulative Review
x

1) 1 If

b
 81 and x  y  2, what is the value of b ? (1) 1 (2) 9 (3) 81 (4) 6561
by

2) What is the radian measure of an angle whose measure is
7
7
7
7
(1) 
(2) 
(3)
(4)
3
6
6
3

?

3 ) Jane averaged 80 on the first four tests of the semester in her mathematics class. If she scores 90 on each
of the remaining tests, her average will be 86. Which equation could be used to determine how many
tests, T, are left in the semester?

(1)

320  90T
 86
4T

(2)

320  86T
 90
4T

(2)

1
3

(3)

(4)

320  86T
 90
T4

1
4
(4)
2
3

5) When simplified, the expression

(1) w 7

320  90T
 86
T4

93x 1  27x 2 ?

4) What is the value of x in the equation

(1) 1

(3)

(2) w 2

is equivalent to

(3) w 7

(4) w14

6) What is a formula for the nth term of sequence B shown below?
B  10,12,14,16,...
(1) bn  8  2n
(2) b n  10  2n
(3) b n  10(2) n
(4) b n  10(2) n 1
7) The equation 3x 2  12x  3y2 12y  10

is equivalent to

(1) 3(x  2) 2  3(y  6) 2  50

(2) 3(x  2) 2  3(y  6) 2  58

(3) 3(x  2) 2  3(y  6) 2  130

(4) 3(x  2) 2  3(y  6) 2  1

8) The graph of

is shown below.

What is the product of the roots of the equation

(1)  36

(2)  6

(3) 6

(4) 4

?

9) A solution of the equation x 2  x  1  0 is

(1)

1 1
 i 3
2 2

1 1
(2)   i 3
2 2

(3)

1 1

3
2 2

(4)

1
2

10) There was a study done on oxygen consumption of snails as a function of pH, and the result was a
degree 4 polynomial function whose graph is shown below.
Which statement about this function is incorrect?
1) The degree of the polynomial is even.
2) There is a negative leading coefficient.
3) At three pH values, there is a relative
maximum value.
4) There are two intervals where the function is
decreasing.

11) Express the sum

using sigma notation.

12) Howard collected fish eggs from a pond behind his house so he could determine whether sunlight had
an effect on how many of the eggs hatched. After he collected the eggs, he divided them into two tanks.
He put both tanks outside near the pond, and he covered one of the tanks with a box to block out all
sunlight. State whether
Howard's investigation was an example of a controlled experiment, an observation, or a survey. Justify
your response.


13) On the axes below, graph one cycle of a sine function with amplitude 4, period
,
2
(0,

2).
midline y  2 , and passing through the point

14) If 3 coins are tossed and a number cube numbered from 1 to 6 is tossed, what is the probability that
all the coins show tails and the cube shows the number 4?

15) There are 26 students in a particular high school class and 18 participate in after school clubs, 12 are on
the honor roll and 4 do not participate in after school clubs and are not on the honor roll. How many
students are on the honor roll and participate in after school, activities?

16) What is the margin of error if the plausible population proportions for a given sample went
from 0.22 to 0.48?

17) Solve algebraically for x:

18a) What is the standard deviation of the distribution of the sample proportions of athletes in a given high
school for random samples of size 60 if all the athletes represent 45% of the entire student population?

b) If the percentage of athletes in a given high school is not known and a random sample of 60 of all the
students in the school is taken, it is found that 33 of them are athletes. Find the sample proportion of
athletes at the school, the standard error and the estimated margin of error.

19) If the mean ACT score calculated from a random sample of the scores of 75 seniors in a given
high school is 28.4 and a standard deviation for this sample is 3.6, find the margin of error and give the
plausible values for the population mean (the scores of all seniors at the school).

2
2
20) If g(x)  x  4x  4 and h(x)  x  3x  4, then which statement is not true?

(1) g(x)  h(x)  2x 2  7x  1
(3) g(x) h(x)  x 4  7x 3  3x 2  31x  20

(2) g(x)  h(x)  x  1
g(x) x  5
(4)

h(x) x  4

Student Notes

UNIT 16- Drawing Conclusions (S-IC.B.3, S-IC.B.5, S-IC.B.6)
Homework 1: Experiments
Review 1) Determine which of the following studies is an experiment and which is an observational study.
A) A manager of a marketing company wanted to determine if there was a difference in the mean number of
fast food meals eaten by males and by females during a given month. A random sample of 50 males at a
local fast food restaurant was asked how many times they would eat at a fast food restaurant during the
given month while another random sample of 50 females were asked the same question. The difference in
the mean number of meals eaten at a fast food restaurant was determined.
B) A new way to process a gasoline that contains the same octane rating as a current brand was tested to see if
the new brand would increase the miles per gallon of a car. The new brand was put in 30 randomly selected
new cars of the same make while another 30 randomly selected cars of the same make had the current
brand put in them. All cars were driven for 1000 miles and the average miles per gallon for each brand was
computed.

2a) If (1B) above is treated as an experiment, what is the subject of the experiment?
b) What is the response variable?
c) What is the treatment?
d) Does an experiment or an observational study allow for a cause and effect conclusion?

3) The ability to grow in shade may help pines found in dry regions resist drought. Investigators planted 40
pine seedlings in a greenhouse in either full light or light reduced to 5% of normal by shade cloth. At the
end of the study they dried the young trees and weighed them. For this experiment, identify the following
and explain your answer.
a) What are the subjects of the experiment?
b) What are the treatments imposed in the experiment?
c) What is the response variable in the experiment?
d) How would you utilize random assignment in this experiment?

e) Suppose at the end of the experiment the mean height of one of the groups of young trees was significantly
higher than the mean height of the other group. Explain why it would be reasonable to say that the amount
of light is the cause of the difference of height in the young pine trees.

4) For each of the following, identify the subjects (i), the treatments (ii) and the response variable (iii) for each
experiment.
a) An educator wants to compare the effectiveness of computer software that teaches reading with that of a
standard reading curriculum. A class of fourth graders have their reading ability tested at the beginning of the
year. The class is randomly divided into two groups, one group uses the computer regularly, while the other
just studies a standard curriculum. At the end of the year, the students are tested again and the increase in
reading ability for both groups is compared.
i)
ii)
iii)
b) To test whether or not regular exercise reduces the risk of a heart attack, a researcher finds 400 men who
have not had heart attacks and are willing to participate in a study. 200 of these men are randomly assigned to
a regular program of supervised exercise and the other 200 continue their usual habits. The researcher follows
both groups for the next 10 years.
i)
ii)
iii)
c) A pill is being developed to help smokers quit the habit “cold turkey” (stop completely, immediately).
80 smokers of more than a pack of cigarettes a day were randomly divided into 2 groups with one group being
given the pill each day and the other group being given a placebo (a dummy medication) each day. After a
month, the mean number of days that the subjects were smoke free were calculated for each group.
i)
ii)
iii)
iv) Suppose that the group using the pill had a mean number of days without smoking that was significantly
larger than the group using the placebo. Can we say that the pill caused the result of being able to stop “cold
turkey”?

5a) Sickle-cell disease is an inherited disorder of the red blood cells. It can cause severe pain and many
complications. Explain how would you study the effect of a new drug XYZ using an experiment to see if
it reduced the severe pain caused by sickle-cell disease?

b) Explain why you would use an experiment rather than some other study.
c) Identify the subjects.
d) Identify the treatments.
e) Identify the response variable.
f) Explain how you could use both random selection and random assignment in this study.

g) If set up correctly, could your experiment indicate a cause and effect conclusion? Explain.

UNIT 16- Drawing Conclusions
Homework 2: Random Assignment Differences
Review
1) For the following experiment, identify the subjects (i), the treatments (ii) and the response variable (iii).
A chemical engineer is designing the production process for a new product. The chemical reaction that
produces the product may have higher or lower yields depending upon the temperature under which the
reaction takes place. To investigate the effects of temperature, the engineer process two batches of the product
one at 50 C and the other at 60C and measure the mean of the yields produced under each temperature.
i)
ii)
iii)
2) A random student in an Algebra class was selected and the 12 Algebra test scores recorded for this student
were as follows: 72, 54, 86, 94, 68, 98, 80, 72, 82, 88, 94 and 96.
a) What is the mean of the grades?
b) What is the range of the grades?
c) If these 12 grades were divided into two groups of 6 grades each, what would be the
i) Smallest possible group mean?
ii) Largest possible group mean?
iii) What is the average of the smallest possible group mean and the largest possible group mean?
iv) Explain the significance of the answer in (iii).
v) What would the range of all possible means of randomly selected groups of 6 grades from the 12
grades?
vi) Compare the range of the entire 12 grades (ii)
to the range of the group means (v). Will similar
results always occur when dividing a group into
two equal groups?
d) The given dot plot represents the means of the two
groups of 6 selected for 17 random divisions. Estimate
the mean and the range of the original group of 12 from
the dot plot.
e) What is the shape of the distribution of group means? Will this answer always be true?

f) When a single set of values is randomly divided into two equal groups and the mean of each group is taken,
is it likely that the 2 means found will be very different or will they be somewhat close to each other?

3) Three students are randomly selected from the class and their 12 Algebra tests scores were used to
create the 3 dot plots shown.
A)

B)

C)

In 2 of these dot plots represent dividing the 12 tests into 2 groups of 6, calculating the means of the groups
of 6 and using dot plots to plot these means.
a) Which set is NOT one of the 2 sets that were randomly divided into 2 groups of 6 numbers? Explain

b) Estimate the mean for plot C.

c) Estimate the range for plot B. Is the range of the original 12 values used in plot B smaller or larger than
this estimate?

UNIT 16- Drawing Conclusions
Homework 3: Ruling Out Chance
Review 1a) Balls used in the game of pool are numbered from 1 to 15. If we placed the number 0 on the cue
ball (white) and randomly divided the balls into 2 groups of 8, what would be the smallest mean that is
possible and what is the largest mean that is possible? What is the average of these 2 separate means?

b) What is the mean of all 16 balls?
c) If you randomly selected two groups of 8 balls a large number of times and calculated the mean of these
groups each time and plotted the results on a dot graph, what value would you expect the means of a large
number of randomly selected groups of 8 balls to be clustered around? Is the shape of this distribution of
means of the groups of 8 balls, symmetric? What would the range of this distribution be?

2a) Using the 16 numbered pool balls, randomly divide them into 2 groups of 8, the first labeled as group A
and the second labeled as group B. Find the mean of group A, and designate that as X A and find the
mean of group B and designate that as X B. If group A contained the numbers 2,5,7,9,10,12,14 and15
and group B contained 0,1,3,4,6,8,11, and 13, find the mean of group A and the mean of group B and
calculate X A - X B.
b) If group A contained 0,2,3,7,9,11,13 and 15 and group B contained 1,4,5,6,8,10,12 and 14, find the mean
of group A and the mean of group B and calculate X A - X B.
c) If group A contained 1,3,4,6,7,9,10 and 12 and group B contained 0,2,5,8,11,13,14 and 15, find the mean
of group A and the mean of group B and calculate X A - X B.
d) If “Diff” = X

A

- X B, what would the greatest value of “Diff” be and how would that be attained?

e) If “Diff” = X
be attained?

A

- X B, what would the smallest ( most negative) value of “Diff” be and how would that

f) Explain the significance of a positive “Diff”, a zero “Diff” and a negative “Diff”.
g) If these 16 balls represented the number of hours a cell phone could operate before needing to recharge,
explain what a “Diff” value of “2” means in terms of which group has a longer number of operating
hours and the amount of hours that the group’s mean exceeds the other group’s mean.
h) The maximum number of different groups of 3 balls that can be selected from the 6 balls numbered
10, 11,12,13,14 and 15 is 20 groups. If a dot plot was created to show all the possible “Diff” values
obtained from the 20 possible randomizations, what is the probability of obtaining a “diff” value of -3?
i) Using the same dot plot, what is the probability of getting a “Diff”
value of 1 or higher? Would this difference be likely to happen? Explain.

3) Investigators planted 12 pineapples in a field. They randomly divided the pineapples into 2 groups (A and
B) of 6 and measured the weights at harvesting. The average weight of group A ( X A) and the average
weight of group B ( X B) are calculated in pounds (lbs). The difference of the 2 means “Diff” is then
calculated ( X A - X B). Another two groups are randomly selected and another “Diff” is calculated. This is
repeated 25 times and the results are plotted on the accompanying dot plot.
a) Would a “Diff” of 0.6 lbs be considered statistically significant?
b) Would any “Diff” within 0.3 lbs of 0 lbs be considered
statistically significant?
c) Explain the meaning of a “Diff” value of -0.2 lbs in this case.
d) If a special nutrient was given to the pineapples in group A and
everything else was the same for group A and group B (control group), explain what a “Diff” of 0.6 lbs
would indicate.
e) Could you interpret a “Diff” of 0.6 lbs as an increase in the weight of the pineapples due to the nutrient
given to group A?
f) How would you interpret a “Diff” of -0.5 lbs between the nutrient group and the control group?
4) In each case calculate the “Diff” value and explain the “Diff” value in the context given.
a)
Group A: 15 homeowners spent an average of $25 less on electricity per month after attending a
presentation on the cost of electricity to run various home appliances and a meter was installed inside their
house showing the daily cost of electrical usage.
Group B: 15 homeowners spent an average of $10 less on electricity per month after just attending the
same presentation.

b)
Group A: 20 students in a class had their quarterly math average increase by an average of 4.5 points
by repeating what they did during the previous marking period but by also by attending a special after school
extra help class each week.
Group B: 20 students in the same class had their quarterly math average increase by an average of 1.5
points by just repeating what they did during the previous marking period.

5) If a treatment is imposed on a treatment group in an experiment, the null hypothesis (assumption) is that
there will be no difference in the results for the treatment (T) group and the control (C) group.
That is, X T = X C or X T - X C = 0.
The alternative hypothesis can be written as (a) X T > X C or X T - X C > 0 or (b) X T < X C or X T - X C < 0
i) Using example #4b) above, the alternative hypothesis would be that the after school help would increase the
math average. How is the alternative hypothesis represented? (Answer (a) or (b) from above)_________
ii) If a drug to decrease anxiety was tested, the alternative hypothesis would be that the drug helped in
decreasing levels of anxiety. How is the alternative hypothesis represented? (Answer (a) or (b) from
above)_________

6) Two types of batteries are tested and it is believed that the type A battery will last longer than the type B
battery. Data from an experiment is provided in the table below with the mean battery life for the different
groups given. Perform a randomization test of the claim that the type A battery will last longer than the type B
battery.
Group
Battery Life
( months)
a) What is the Null Hypothesis?
A
23
B
18
A
27
b) What is the Alternative Hypothesis?
B
16
A
20
c) What is the difference in the average battery life between the 2 groups?
B
24
A
22
B
14
d) Select 2 groups of 4 randomly from the table, calculate the mean of each of
the 2 groups and calculate the difference “Diff” of these 2 means.
“Diff” = ______
e) Repeat part (d) 9 more times. List the 10 “Diff” results in the table.
Observation

1

2

3

4

5

6

7

8

9

10

“Diff”=

f) Plot the 10 values of “Diff” on the axis provided.

g) Estimate the probability of a “Diff” being equal to the “Diff” calculated in part (c) above. (the difference
between the 2 battery groups). You can estimate this as a small or not small probability.
h) If you stated a small probability in part (g), state a conclusion based on a statistically significant result
about the battery life.

UNIT 16- Drawing Conclusions
Homework 4: Conclusions from Experiments
Review 1) An experiment is developed to see if the amount of light effects the growth of pine saplings, a
group of 50 saplings is randomly separated into 2 groups of 25 saplings each. In a greenhouse, group A is
given full sunlight and group B saplings are placed in a reduced light shaded area. Everything else is kept the
same. After 3 months, each of the saplings heights are measured and the average heights of both groups are
compared.
If the null hypothesis is that there is no difference in the heights of the 2 groups,
then X T - X C _________(<, =, or > 0?)
and the alternative hypothesis will be X T - X C _________ (<, =, or > 0?)
If the difference of the means of the 2 groups is 4 cms, and you wish to claim that the full sunlight treatment
made a difference in the growth of the pine saplings, you would carry out repeated random assignments and
develop a randomization distribution for the difference in the means of 2 groups of 25. Then you would need
to claim that the difference of 4 cms is statistically ___________. In order to make this claim, the probability
that a difference of 4 cms is selected from the randomization distribution should be ______________?

2) Explain why you construct a randomization distribution in order to decide whether the treatment in an
experiment makes a difference between the control group and the treatment group.

3) Does room temperature affect manual dexterity? An expert on worker performance is interested in the
effect of room temperature on the performance of tasks requiring manual dexterity. The task that is used is
the number of correct insertions, during a 30 minute period, in a peg and hole apparatus that requires the
use of both hands simultaneously. Each subject should be trained on the apparatus and then asked to make
as many insertions as possible in 30 minutes of continuous effort.
a) Provide the details of a completely randomized design to compare dexterity at 70F and 90F.
There are 20 subjects available.
b) What are the objectives of the experiment?
c) How will you collect the data?
d) How will you summarize the results?
e) Explain what would have to be done and what would have to happen for you to conclude that one or the
other temperature would be better for performing tasks requiring manual dexterity.
f) How will you incorporate the concept of “statistical significance”?
g) Explain why or why not the results could be improved by using more subjects.

UNIT 16- Drawing Conclusions
Homework 5: Evaluating Experiments
Review 1) A veterinarian wants to test a strain of antibiotic on calves to determine their resistance to common
infection. In a pasture there are 30 newborn calves and resistance to infection can be determined by a certain
blood test. List the aspects of a well-designed experiment that could be used to show a causal relationship
between the antibiotic use and having calves with resistance to common infection.

2) For each of the following, determine the guidelines to be followed in order to show a causal relationship
between the treatment method and the measured response of the subjects.
a) A charitable nonprofit organization wants to test 2 methods of fundraising. From a list of 2000 past donors,
half will be sent literature about the successful activities of the charity and asked to make another donation.
The other 1000 donors will be contacted by phone and asked to make another donation. The percentage of
people from each group who make a new donation will be compared.

b) A tooth-whitening gel is to be tested for effectiveness. A group of 120 adults have volunteered to
participate in the study. Of these 60 are to be given a gel that contains the tooth-whitening chemicals and
the remaining 60 are to be given a similar-looking package of gel that does not contain the tooth-whitening
chemicals. A standard method will be used to evaluate the whiteness of teeth for all participants. Then the
results will be compared.

3) A study is taken to compare the effectiveness of two surgical procedures to correct near-sightedness.
Procedure A uses cuts from a scalpel and procedure B uses a laser. The data to be collected are the degrees
of improvement in vision after the procedure is formed. Describe how an investigator can design an
experiment that could be used to determine a causal relationship between a specific procedure and
improvement in vision.

UNIT 16- Drawing Conclusions
Homework 6: Unit 16 Review
1a) Determine which of the following studies (X or Y) is an experiment and which is an observational
study.
X) In a study on the effect of niacin on cholesterol levels, 100 subjects who acknowledged being long time
niacin takers had their cholesterol levels compared with those of 100 people who had never taken niacin.
Y) In a second study, 50 subjects were randomly chosen to receive niacin and 50 were to receive a placebo.
b) For the study (X or Y) chosen as an experiment, what is the subject of the experiment?
c) What is the response variable?
d) What is the treatment?
e) Does an experiment or an observational study allow for a cause and effect conclusion?

2) A random selection of 16 clients of a health club were selected during a randomly selected day and their
ages were recorded and listed as follows: 26, 45 ,33,18, 21, 52, 23, 42, 26, 37, 22, 56, 46, 34, 28, 30
a) What is the mean of the grades?
b) What is the range of the grades?
c) If these 16 ages were divided into two groups of 8 ages each, what would be the
i) Smallest possible group mean?
ii) Largest possible group mean?
iii) What is the average of the smallest possible group mean and the largest possible group mean?
iv) Explain the significance of the answer in (iii).
v) What would the range of all possible means of randomly selected groups of 8 ages from the 16 ages?
vi) Compare the range of the entire 16 ages (ii) to the range of the group means (v). Will similar results
always occur when dividing a group into two equal groups?
d) The given dot plot represents the means of the two groups
of 8 selected for 30 random divisions. Estimate the mean and the
range of the original group of 16 from the dot plot.
e) What is the shape of the distribution of group means? Will this answer always be true?
f) When a single set of values is randomly divided into two equal groups and the mean of each group is
taken, is it likely that the 2 means found will be very different or will they be somewhat close to each
other?

3) Balls used in a pick 5” lottery game are numbered from 1 to 8. If we randomly divided the balls into 2
groups of 4, what would be the smallest mean that is possible and what is the largest mean that is possible?
a) What is the average of these 2 separate means?
b) What is the mean of all 8 balls?
c) Using the 8 numbered lotto balls, randomly divide them into 2 groups of 4, the first labeled as group A and
the second labeled as group B. Find the mean of group A, and designate that as X A and find the mean of
group B and designate that as X B. If this is done many times and the results for each mean are plotted on a
dot graph, what value would you expect the means of a large number of randomly selected groups of 4
balls to be clustered around? Is the shape of this distribution of means of the groups of 4 balls, symmetric?
What would the range of this distribution be?
d) If group A contained the numbers 1, 3, 5 and 8 and group B contained 2, 4, 6 and 7 find the mean of
group A and the mean of group B and calculate X A - X B.
e) If group A contained 1, 4, 7 and 8 and group B contained 2, 3, 5 and 6 find the mean of group A and the
mean of group B and calculate X A - X B.
f) If “Diff” = X

A

- X B, what would the greatest value of “Diff” be and how would that be attained?

g) If “Diff” = X
be attained?

A

- X B, what would the smallest ( most negative) value of “Diff” be and how would that

h) Explain the significance of a positive “Diff”, a zero “Diff” and a negative “Diff”.
i) If these 8 balls represented the number of hours of preparation spent before taking a standardized test,
explain what a “Diff” value of “2” means in terms of which group has a longer number of preparation
hours and the amount of hours that the group’s mean exceeds the other group’s mean.
h) What is the maximum number of different groups of 4 balls that can be selected from the 8 balls
numbered 1 through 8? __________ . If a dot plot was created to show all the possible “Diff” values
obtained from all of these possible randomizations, do you think it would be a high or low of obtaining a
“diff” value of 3.5?
i) If an experiment was created and a group A represented the treatment group and group B represented the
control group and a “Diff” of 3.5 was calculated after imposing the treatment, would this suggest a
statistically significant finding and then provide a causal relationship? Explain
4) In a recent study, the result of giving chocolate to migraine sufferers was studied. Thirty two migraine
sufferers were studied and were divided into 2 groups, one group was given chocolate whose flavor was
masked by peppermint, while the other group received a similar-looking, similar-tasting tablet that had no
chocolate. Design an experiment that would provide a causal relationship between chocolate and the
frequency of migraine occurrences. (Write the null hypothesis and your choice for an alternative
hypothesis.)

Student Notes

UNIT 16- Drawing Conclusions
Homework 7: Final Assessment
Name:________________________

UNI 16– HW 7

Period:_____

1) The given graph is a third degree polynomial function f(x).
a) State the zeros of f(x).
b) Write the formula for f(x) in factored form using k for the constant factor.

c) Use the fact that f2)= 25, to find k.

d) Rewrite the formula for f(x)

e) Find f( -1)

2) A shipping company is designing rectangular prism boxes with square bases that have both a length and
width of 6 in. less than the height of the box.
a) Write a polynomial that represents the volume of a box with height

b) Find the dimensions of the box if its volume is 896 cubic inches.

3) Solve the system of equations for x, y and z
x  y  2z  4
x  y  4z  1
2x  y  2z  1

inches.

4) The graph of the polynomial function

f (x)  x3  5x 2  11x 10 is shown below.

a) Based on the appearance of the graph, what does the real
solution to the equation f (x)  x3  5x 2  11x 10
appear to be?
Prove algebraically that your answer is in fact a zero
of

.

b) Write as a product of a linear factor and a quadratic
factor, each with real-number coefficients.
c) What is the value of f(10)? Explain how knowing the linear factor of f establishes that f(10) is a multiple
of 8 .

x  3x  2

5) Prove that

has no solution.

6) Use properties of exponents to rewrite each expression as either an integer or as a quotient of integers to
show the expression is a rational number.
2

5

a)

3

64
b) 5
2

4 3 16

c)  64 

3
2

 1 3
 
 27 

4

d)

160
10

4

7) Use properties of exponents to rewrite each expression with only positive, rational exponents. Then find
the numerical value of each expression when x = 4, y = 32 and z = 16. Express each answer as a rational
number.


3

4

a) x 2 y 5 z



3
4

b) 10 x 5 y 2

8) A scientist has discovered a new strain of bacteria. The bacteria culture initially contained 600 bacteria
and the bacteria are quadrupling every half hour
a) What quantities, including units, need to be identified to further investigate the growth of this bacteria
population?

b) Write an explicit formula for the number of bacteria present after hours

c) Label each row to show what quantities, including appropriate units, are represented by the numbers in
the table, and then complete the table.

d) Find the time, in hours, when there will be
expression.

bacteria. Express your answer as a logarithmic

e) A scientist calculated the average rate of change for the bacteria in the first three hours to be
Which units should the scientist use when reporting this number? Explain how you know.

.

9) Let P be the parabola with focus (5, 2) and directrix y  6

a) What are the coordinates of the vertex of the parabola?
b) Plot the focus and draw the directrix on the graph below.
Then draw a rough sketch of the parabola.
c) Find the equation of the parabola with this focus and
directrix.

d) What is the -intercept of this parabola?

10) A study is to be designed to determine whether daily calcium supplements benefit women in a certain
community by increasing their bone mass.
a) How can an observational study be performed?

b) Would an experiment be more appropriate? Explain.

c) Design an experiment and use an appropriate random sampling technique and random assignment
procedure.

11) The president of a certain university when asked about extending the contract of the current head
basketball coach stated that the alumni of the university was 50/50 on this issue, meaning half were in
favor of extending and half were not in favor. A poll was conducted that asked 800 random alumni of the
university if they favored extending the contract of the current head basketball coach for the next season
or terminating the contract. The results showed that 62% favored an extension of the contract.
a) If a simulation is created that uses 500 random samples each with a sample size of 800 from a population
where 50% favor an extension and 50% do not, a symmetric distribution is created with a mean of 0.5
and a standard deviation of 0.022. Estimate the expected margin of error of the poll.

b) If the sample size of the study was increased to 1500 instead of 800, how would that impact the margin
of error?
c) Are the results of the poll that 62% favor an extension consistent with the simulation?

12a) In an experiment, the random selection of the 2 groups introduces the possibility that a particular
“chance” selection of the 2 groups creates the difference observed between the 2 groups rather than the
treatment imposed on the experimental group and not the control group. Randomly selecting 2 groups and
measuring the difference in the variable that is to be studied creates a “Diff” value. When these values are
calculated for many selections of random groups and plotted as a Dot Plot, the values will form a
____________ distribution, centered on the value ___________ and will have extreme positive and
negative values.
b) If the extreme values of a particular study are -6.4 and +6.4, explain what the calculated difference of the
experimental groups’ results and the control groups results have to be, in order for the results of the
experiment to be considered statistically significant?

13) If the probability of the tennis team winning the next match is .82 and the probability that the lacrosse
team wins its next match is .76, what is the probability that
a) both teams will win their next match?
b) both teams will lose their next match?
c) the tennis team wins but the lacrosse team loses?
d) the lacrosse team wins but the tennis team loses?
e) one team wins and the other team loses?
14) Janet is rolling two dice. She does not know if the dice are fair. She rolled the dice 20 times and
obtained a sum of 7 on 8 of the 20 rolls. She ran a computer simulation of 1000 samples of 20 fair dice
rolls. The outputs of the proportion of all the sums possible are shown below.
Given the results of her rolling two dice and of her
computer simulation, which statement is most accurate?
(1) The sum of 7 will occur 10 times in the next 20 rolls.
(2) The sum of 7 is the least likely to occur.
(3) Her dice are not fair.
(4) Her dice are fair.

15) On an SAT exam the mean score is 1026 and the standard deviation is 209. The percent of students
whose SAT scores are between 1026 and 1235, to the nearest whole percent, is
(1) 6
(2) 34 (3) 68
(4) 95

16) Which statement about the graph of
1)
2)
3)
4)

c(x)  log7 x is false?

The asymptote has equation x = 0.
The graph has no y-intercept.
The domain is the set of all real numbers..
The range is the set of all real numbers.

17) Algebraically prove that

x3  7
1
 1 3
, where x  2.
3
x 8
x 8

18) Solve the system of equations shown below algebraically.

x 2  y  1
2x  y  0

19) Mary earns $53,000 in her first year of teaching and earns a 5% increase in each successive year.
a) Write a geometric series formula,

Sn

, for Mary's total earnings over n years.

b) Use this formula to find Mary's total earnings for her first 10 years of teaching, to the nearest cent.

20) Which function shown below has a greater average rate of change on the interval [1,3]? Justify your
answer.

and

g(x)  2x3  4x 2  5

21) Drugs break down in the human body at different rates and therefore must be prescribed by doctors
carefully to prevent complications, such as overdosing. The breakdown of a drug is represented by the
function N(t)  N 0 (e)  rt , where N(t is the amount left in the body,N0 is the initial dosage, r is the
decay rate, and t is time in hours. Patient A , A(t) , is given 600 milligrams of a drug with a decay rate
of 0.368. Patient B, B(t) , is given 300 milligrams of another drug with a decay rate of 0.246.

Write two functions, A(t) and B(t), to represent the breakdown of the respective drug given to each
patient. Graph each function on the set of axes below.

To the nearest hour, t, when does the amount of the given drug remaining in patient B begin to exceed
the amount of the given drug remaining in patient A? The doctor will allow patient A to take another 600
milligram dose of the drug once only 15% of the original dose is left in the body. Determine, to the
nearest tenth of an hour, how long patient A will have to wait to take another 600 milligram dose of the
drug.

