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Study Guide

Unit 1 – POLYNOMIALS
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)
a) (2x4 – 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
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
b) x2  4x  7

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

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.

Unit 2

Unit 2 – Rational Function
Unit 2 Cumulative Review
Name:____________________________

1) Which expression is equivalent to

7 2
?
7 2

2) Written in simplest form, the expression

1)

x2 y  4
is:
4  x2 y

9
5

1) 1

Period:________

2) –1 3)

9  2 14
5

4)

2) 0

x2 y  4
4  x2 y

4) –1

3)

11  2
14

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

4) If the length of a rectangular garden is represented by

x2  2x
and its width is represented by
x 2  2 x  15

2x  6
, which expression represents the area of the garden?
2x  4
1) x
2) x + 5
2
x
x  2x
3)
4)
x5
2( x  5)

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

6) 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

7) Which expression is equivalent to

4
?
3 2

1)

12  4 2
7

2)

12  4 2
11

3)

12  4 2
7

4)

12  4 2
11

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

9) Sketch the graph of the function
determining

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

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

10) Factor with real coefficients: x 4  25

11) Simplify:

12) Divide:

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
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

for t  4, t  3, t  2, and t  1 .
2t 2  14t  24
t 2  3t  2
Show that the value of x2 y 2 does not depend on the value of t.

2) Let x 

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
16
g)
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.

Unit 3

Unit 3 – Solving and Applying Equations—Polynomial and Rational
Unit 3 Cumulative Review
Name:____________________________
Period:________

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

1

AB

total resistance is 1
(4) AB

(3) A+B
1 . This complex fraction is equivalent to (1) 1 (2)
A B

A B

2) What is the sum of

3) Let x 

3
x
and
?
x3
3 x

(1) 1

(2) -1

(3)

x3
x3

(4) 0

2a 2  4a  6
a 2  2a  8
and
y

for a  3, a  4, a  1, and a  2 . Show that the
a 2  a  12
5a 2  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:
9  x2
10 x 2  28 x  6

6) Express in simplest form:

7) Express in simplest form:

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

9) A rectangular prism has a length of

2 x 2  2 x  24
x2  x  6
8x2  2 x
,
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 𝐱.

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
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?
y = 7 – ( x – 2)2
y=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.

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

7) Find the equation of the set of points equidistant from the point ( 6 , -2 ) and the line x = -2.

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
1 2
parabola that is congruent to P in the form y =
x.
2a

Unit 4

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

x 3  3x 2  4x  12
2) Use the reverse tabular method to solve
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) If Bob takes 3 hours to paint the fence and Jim takes 5 hours to paint the same fence. How long
will it take them to paint the fence if they work together?

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

4x  4y  4z  5
4x  2y  8z  1
5x  3y  8z  6

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

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

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

b) 3x2 – 9x = 0

c) 

1 2
x –3x + 2 = 0
2

4) 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

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

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

Period:________

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

(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

xy
x y
5) The expression
is equivalent to (1)
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) A baseball player throws a ball from the outfield toward home plate. The ball’s height above the
ground is modeled by the equation y = -16x2 + 48x + 6, where y
represents height, in feet, and x represents time, in seconds. The ball
is initially thrown from a height of 6 feet. How many seconds after
the ball is thrown will it again be 6 feet above the ground? What is
the maximum height, in feet, that the ball reaches? ( The use of a
grid is optional.)

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 – 2x2 + 3x –6

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 H that could represent the
curve shown (here, x represents the distance, in feet, along the horizontal axis from the western
base of the hill, and H(x) 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.

UNIT 6 TRIGONOMETRIC FUNCTIONS
Unit 6 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()



iv) sin()

4b)

i) sin(20)

ii) cos(20)

iii) sin(

4c)

i) sin(10)

ii) cos(100)

iii) tan(100)

4d)

For a small value of x, x < .01
i) cos(x)

ii) cos(x +


2

)

8

)

iii) cos(x +

iv) cos(


4


8

)

iv) tan(180)

)

iv) cos(2x)

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

7) Label the segment in circle A that represents
a) sin() = _______

b) cos() = ________

c) tan() =________

d) sec(

4
)
3

UNIT 6 TRIGONOMETRIC FUNCTIONS
Unit 6 Cumulative Review
UNIT 6

Name:________________________

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

3) The expression

7
is equivalent to (1) 14 - 7 3
2 3

4) If csc x = -2, what is the value of sin x?

(1) –2

1 1

x
y is equivalent to
5) The following expression
1
1

x2 y 2
xy
yx
yx
2)
xy

1)

3)

xy
x y

4) y  x

6) What is 235  , expressed in radian measure?

(1) 235 
(2)
235
36 
47
(3)
(4)
47
36

(2) 14 + 7 3

(2) 2

(3) 

1
2

(3)

(4)

2 3
7

1
2

(4)

14  3
7

7) What is the number of degrees in an angle whose radian measure is

7
?
12

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) Express in simplest form:
2x
4
12 2  x
 2
 2

2
x  4 x  4x  4 x  4 3

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 engineering office in the village of Whitesboro has a map of the village that is laid out on a
rectangular coordinate system. A traffic circle located on the map is represented by the equation
( x + 4 )2 + ( y – 2 )2 = 81. The village planning commission asks that the transformation D2 be
applied to produce a new traffic circle, where the center of the dilation is at the origin.
a) Find the coordinates of the center and the length of the radius of the existing traffic circle.
b) Find the coordinates of the center of the new traffic circle.
c) Find the length of the radius of the new traffic circle.

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
c) (x – 4)2 + (y - 1)2 = 4d) (x + 2) 2 + y2 = 25

13) If 2 + 3i is one root of a quadratic equation with real coefficients, what is the sum of the roots of
the equation?

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)

UNIT 7 Applications of Trigonometric Functions
Unit 7 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) =
tan(θ).

3
and θ is the measure of an angle in the fourth quadrant, find the value of sin(θ) and
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)
c) h(x) = 2tan(x)
3

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) Using the data in the given chart, write a trigonometric function that defines y in terms of x.
x
y

1
6.5

2
9

3
12

4
15

5
17.5

6
19

7
18

8
16

9
13.5

10
10

11
6.5

12
5.5

UNIT 7 Applications of Trigonometric Functions
Unit 7 Cumulative Review
UNIT 7

Name:________________________

1. What is the value of x in the expression
(1) 1
(3) –2

Period:_____

5  2x  3i ?

(2) 7
(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?

3) The roots of the equation 5x2 – 2x + 1 =0 are
(2) real, rational, and equal

(1) 63

(2) 31

(3) 20

(4) 10

(1) real ,rational, and unequal

(3) real, irrational, and unequal

(4) imaginary

4) Which equation is represented by the accompanying graph?
(1) y = cos x

(2) y = cos

(3) y = cos 2x

(4) y =

5) The fraction

1
x
2

1
cos x
2

3
is equivalent to
6 1

(1) 3 6 + 3

(2) 3 6 - 3 (3)

3 6 3
5

(4)

6) Find the roots of the equation x2 + 7 = 2x and express your answer in simplest a + bi form.

3 6 3
5

7) Solve the following system of equations algebraically:

9x2 + y2 = 9
3x – y = 3

8) The expression cot   sec  is equivalent to

(1)

cos 
sin 2 

(2)

sin 
cos2 

(3) csc 

(4) sin 

9) A monitor displays the graph y = 3 sin 5x. What is the amplitude of this graph?
(1) 5

(2)

2
3

(3) 3

10) If sin 6A = cos 9A, then the value of A is

11) Sketch the graph of y = 2 sin

(4)

2
5

(1) 6

(2) 36

1
x in the interval  2  x  2
2

(3) 54

(4) 1 21

12) What would happen to the sine graph if the equation were changed to this: y = sin(x -


)
2

13) Find the values of A, B and D in the following graph.

y  A cos Bx  D

14) 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

15) 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 H that could represent the
curve shown (here, x represents the distance, in feet, along the horizontal axis from the western
base of the hill, and H(x) 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.

Unit 8: Real Numbers
Unit 8 Review
1
2

1) Evaluate 5  16  2
0

3 4

5x
2) Simplify 3
5

1

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:
a)

1
2

(2x  1)  3  8

(b) 7

3x

 49

x2

(c) 5

2 x 3

 125

x 2

(d) 2

x 1

1
 
8

x

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

integers q to 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

9) We can use finite approximations of the decimal expansion of e = 2.718281828459045 to find an
approximate value of the number 3e .
Fill in the missing exponents in the following sequence of inequalities.
32  3e  33

32.7 < 3e < 32.8
32.71 < 3e < 32.72
3(
3(

)

< 3e < 3(
)

< 3e < 3(

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

)
)

Unit 8 Cumulative Review
Unit 8

Name:____________________________

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

(2) –3

Period:_________
(3)

i
3

(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

4

a) x 2 y 3 z

3
2



3
4

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

b) 4 x 2z 2

(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 ?

9) Simplify the expression

(m

10) Solve for all values of x:

2
)3

3
7

(2)

7
9

(3)

9
10
(4)
7
7

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

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

6

(1)

and write your answer using a positive exponent.

2
x
x 1

11) 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.

12) A building’s temperature, T, varies with the time of day, t, during the course of 1 day. The airconditioning operates when T  80 F. The following graph shows the Temperature (T) for 12 hours.

a) Find a function that models the shape of this temperature curve reasonably well. Define the
variables you use.

b) Explain how you chose the numbers in your function from part (a): What is the midline? What is
the amplitude? What is the period?

c) According to the graph, around which hour was the temperature the highest in the building? Does
your function in part (a) agree with your estimation?

d) Determine to the nearest tenth of an hour, the amount of time in 1 day that the air-conditioning is
on in the building.

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(4)= 5, to find k.

d) Rewrite the formula for f(x)

e) Find f( -1)

14) Express in simplest terms:

Unit 9: Logarithms
Unit 9 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

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 -

c) log b X =3( log b R + log b S –2 log b T)

d) log b X =

1
( log b S + log b T)
2

2
log b R – 2 ( log b S + log b T)
3

3) If the log 2.4 = 0.3802, find the value of the following
a) log 24

b) log 0.24

c) log 2400

d) log 0.024

e) log 24

f) log(2.4)3

g) log(4.8)

 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

c) log25 X = 

3
2

9) If A = logb X , B = logb Y and C = logb Z, write each in terms of A, B and C.
 X2 
XY
3
log

a) logb
b)
b
 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)
c) log (30)
d) log (7.5)

12) Solve each for X:
a) 3log5 X = 6

b)

1
logX + log 6 = log 36
2

c) 2 log X – log 5 = log 20

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

Unit 9 Cumulative Review Questions
Unit 9

Name:____________________________

1) If

what is the value of

1) 

5
2

2) 

5
42

3)

5
58

?

4)

5
18

2) Expressed as a function of a positive acute angle,
1 )  cos 55
2 ) cos 55
3 )  sin 55
3) The value of x in the equation 42x 5  83x
1) 1
2) 2
3) 5

4) -10

is equivalent to

2)
3)
4)

6) Which equation is represented by the graph below?

1)
2)
3)
4)

is equal to
4 ) sin 55

is

4) What is the value of x in the equation log5 x  4?
1) 1.16
2) 20
3) 625

5) The expression
1)

Period:_________

4) 1,024

7) What is the period of the function

1) 

2)

2
3

8) What is the range of
1)
2)
3)
4)

3)

3
2

?

4 ) 2

?

9) Which graph represents a relation that is not a function?
1)

2)

3)

4)

10) The value of
1) -1.3407

11) The expression

to the nearest ten-thousandth is
2) -1.3408
3) -1.3548

is equivalent to

4) -1.3549

12) If

, then

can be represented by

1)
2)
3)
4)

13) The solution set of

is

1) {-3 4}

2) {-4,3}

3) {3}

4) {-4}

14 ) 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

15) The expression

1 ) cos 2 

is equivalent to

2 ) sin2 

3 ) sec2 

4 ) csc2 

16) What is the radian measure of the smaller angle formed by the hands of a clock at 7 o’clock?

1)


2

2)

2
3

3)

5
6

4)

7
6

17) Express the product of

and

as a trinomial.

18) Write a quadratic equation such that the sum of its roots is 6 and the product of its roots is

19) Evaluate

e

xln y

when

20) Factor the expression

21) Simplify the expression

22) If

and

and

.

completely.

and write the answer using only positive exponents.

, determine the value of

g(f (3)).

23) 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?

.

Unit 10: Graphs of Exponential and Logarithmic Functions
Unit10 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)

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 g and h as transformations of the graph of f.

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

Unit10 Cumulative Review
Unit 10

Name:____________________________

1) What is the product of
1)

and

Period:_________

?

2)

3)

4)

2) What is the domain of the function shown below?
1)
2)
3)
4)

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

4) The expression

5) If

is equivalent to

, which diagram represents

1)

drawn in standard position?

2)

6) If

3)

4)

, then the value of x is
1)

2)

3)

4)

7) Which equation has roots with the sum equal to
1)

2)

and the product equal to ?

3)

4)

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

9) Which graph represents the function

1)

2)

?

3)

4)

10) A circle is drawn to represent a pizza with a 12 inch diameter. The circle is cut into eight
congruent pieces. What is the length of the outer edge of any one piece of this circle?
1)

2)

3)

4)

11) What is the solution set for the equation
1)

2)

3)

?
4)

12) When factored completely,
1)

equals
2)

13) The value of
1) -1.3376

3)

4)

rounded to four decimal places is
2) -1.3408

3) 1.5012

4) 1.5057

14) Which function is one-to-one?
1)

2)

3)

4)

15) The conjugate of the complex expression -5x+4i is
1)

2)

3)

16) What is a positive value of
1)

0.5

2) 0.4

3) 0.33

4)

, when

?

4) 0.25

17) How many negative solutions to the equation
1)

1

2) 2

3) 3

exist?
4) 0

18) In which interval of
1)

is the inverse also a function?
2)

3)

4)

19) Determine the value of n in simplest form:

20) Express cos (sec   cos ), in terms of sin .

21) 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.
22) Find, to the nearest tenth, the radian measure of 216º

23) Write an equation for the graph of the trigonometric function shown
below.

24) Express in simplest form:

25) Solve algebraically for all values of x:

5x
3
2
81x  2 x  27 3

Unit 11: Using Logarithms in Modeling Situations
Unit 11 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 

g) 4e 0.05t  82

c) 3  4   93

 54

4x

3x

f ) 3e 0.2t  2850

 30

i) 2e 3x  3  145

h) 5e 2x  35

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 t 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.
0

1
2

1

3
2

2

5
2

3

0

1

2

3

4

5

6

600

1200

2400

d) Find the time, in hours, when there will be 4,200,000 bacteria. Express your answer as a
logarithmic expression.

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.

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?

Unit 11: Using Logarithms in Modeling Situations
Unit11 Cumulative Review
Unit 11

Name:____________________________

1) What is the number of degrees in an angle whose radian measure is
1) 576

2) 288

3) 225

Period:_________
?

4) 113

2) 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

3) The simplest form of

is

1)

1
2

2)

x
x2

3)

x
3

4) 

x
x2

4) 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

d) f(x) = sin(x)

A = _______ P =_____ A= ______ P =______

A=____

A = _____

5. What is the range of the function shown below?
1)
2)
3)
4)

P=_____

P= ____

6) The expression
1)

is equivalent to
2)

3)

4)

7) In the right triangle shown below, what is the measure of angle S, to the nearest minute?

1)
2)
3)
4)

8) Which ordered pair is in the solution set of the system of equations shown below?
1)
2)
3)
4)
9) 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

10) If n is a negative integer, then which statement is always true?
1)

2)

3)

11) ) 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.

4)

12) If

,
1)

, and

, the expression
2)
3)

equals
4)

13) An angle, P, drawn in standard position, terminates in Quadrant II if
1)
and
2)
and
3)
and
4)
and

14) The expression
1)
2)
3)
4)

is equivalent to

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

16) Expressed with a rational denominator and in simplest form,
1)
2)
3)
4)
17) Solve algebraically for x:

18) Express the product of cos 30° and sin 45° in simplest radical form.

is

Unit 12: Geometric Series and Finance
Unit 12 Review
1. Jane has $2,000 in an investment account that earns 8% per year, compounded monthly.

a. Write a recursive sequence for the amount of money in her account after n months.

b. Write an explicit formula for the amount of money in the account after n months.

c. Write an explicit formula for the amount of money in her account after t years.

d. Mary also has $2000, but in an account that earns 8% per year, compounded yearly. Write an
explicit formula for the amount of money in her account after t 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)

Unit 12
1) The expression

Unit 12 Cumulative Review
Name:________________________

Period:_______

is equivalent to

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) The expression

cot x
csc x

is equivalent to

8) What is the common difference of the arithmetic sequence below?

9) If
(1) I

and
(2) II

, in which quadrant does the terminal side of angle
(3) III
(4) IV

lie?

1
10) What is the period of the graph y  sin 6 x ?
2

11) What is the product of the roots of the quadratic equation

?

12) What is the equation of the circle passing through the point (6, 5) and centered at (3,-4)?

13) 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?

14) What is the solution set of the equation
(1) {2, 3} (3) {3}
(2) {2}

30
5
1 
?
x 9
x 3
2

(4) { }

15) 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?

16) If

17) A jogger ran

and

mile on day 1, and

, what is

?

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?

UNIT 13- Probability
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
A
B
Male
100
120
Female
125
155
TOTAL
225
275
a) What is the probability that a person chosen at random was a male? __________

Total
220
280
500

b) What is the probability that the person was a female and chose candidate A? _________
c) What is the probability that the person if the person chose candidate B, the person was
male?______
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 infocommercial

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 a person who bought the vacuum and randomly selecting a
person who bought the vacuum after watching 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

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) = _________

l) are the 2 events E and L independent? ________

h) P( E  L) =______
k) P(L given E) = _______

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
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) Which statement is true about the graphs of f and g below?
(1) f is a relation and g is a function.
(2) f is a function and g is a relation.
(3) Both f and g are functions.
(4) Neither f nor g is a function.

1 3 9
5) The common ratio of the sequence  , , 
2 4 8
(1) 

3
2

2
1
(2)  (3) 
3
2

(4) 

1
4

is

6) 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.

7) 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.
8) When -3 - 2i is multiplied by its conjugate, the result is
(1) -13
(2) -5
(3) 5
(4) 13

9) Which expression is equivalent to (52 a3b4 )1 ?

10) Which trigonometric expression does not simplify to 1?

11) What is the product of

12) 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

13) The domain of f ( x)  
1) greater than 2
(3) except 2

3
is the set of all real numbers
2 x

(2) less than 2
(4) between -2 and 2

14) Which equation could be used to solve

15) The expression
(1) 0
3
(3) x  2
4

is equivalent to
(2) -3x
(4) 3x - 2

16) A wheel has a radius of 18 inches. Which distance, to the nearest inch, does the wheel travel when
2
it rotates through an angle of
radians?
5
(1) 45
(2) 23
(3) 13

(4) 11

17) If f(x) = 4 x2  x  1 , then f(a + 1) equals

18) Solve e

4x

= 12 algebraically for x, rounded to the nearest hundredth.

19) Determine, to the nearest minute, the degree measure of an angle of

5

11

radians.

20) If x is a real number, express 2 xi(i  4i 2 ) in simplest a + bi form.

21) Use the recursive sequence defined below to express the next three terms as fractions reduced to
lowest terms.

22) 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.

23) 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?

UNIT 14- Drawing Conclusions from a Sample
Unit 14 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, identify the treatment response 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.
c) During gym class, record how many pushups each student can do over a one minute timed
period. After resting, randomly select two equal groups of students and have one group drink a
liter of a sports drink and the other group a liter of plain water, colored and bottled the same as
the sports drink. Once again, record how many pushups each student can do over a one minute
period.
2) 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.

3) 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.

4) 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___________.

5) 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.
6) 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?

Regents Practice Exam #1
Part 1
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.

 5x3 y 4 
18 The expression log 
 is equivalent to which of the following?
5
z


5
1
(1) log(5) +3log(x) +4log(y) - log(z)
(3) log(5) +3log(x) +4log(y) - log(5)+log(z)
2
2
1
1
(2) log(5) +3log(x) +4log(y) - log(5)-log(z)
(4) log(5) +3log(x) +4log(y) - (log(5)+log(z))
2
2
π

19 Which statement is incorrect for the graph of the function y = -2sin   x  3   2 ?
4

(1) The equation of the midline is y = 2.
(3) The amplitude is 2.
(2) The period is 8.
(4) The range is [-2, 4 ].
20 The solutions to the equation

1 2
x +5x = -17 are
2

(1) -5  9 7

(3) -5  3i

(2) 5  9 7

(4) 5  3i

8x 3  10x 2  33x+80
equals
2x  5
25
(1) 4x2 -15x +21 +
2x  5
25
(2) 4x2 -15x +21 2x  5

(3) 4x2 -5x +16 +

21 The expression

40
2x  5
40
(4) 4x2 -5x +16 2x  5

22 Which of the following is the explicit formula for the nth term of the following recursively defined
sequence. a1 = x – 4 an = x(an-1)
(1) an = xn(x-4)
(3) an = xn(x-4)n
(2) an = x(x-4)n
(4) an = xn - 4xn-1
23 For what values x in the domain x > 0 is the log3 x  log 2 x?
(1) {x | x > 0}
(3) {x | 0 < x < 1}
(2) {x | 2 < x < 3}
(4) {x| x > 1}

24 A study was undertaken to see if the choice of a drink during school is related to the time of day.
The choice of drinks (juice or milk) of the first 30 students to enter the cafeteria at each of four
different time periods was recorded as well as the time of day. This study can be classified as
(1) A survey.
(3) A simulation.
(2) An experiment.
(4) An observational study.

PART II
Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. For all
questions in this part, a correct numerical answer with no work shown will receive only 1 credit. All
answers should be written in pen except for graphs and drawings, which should be done in pencil. [16]
25 Prove the equation below is an identity for all values for which the functions are defined:
sec()cos2()tan() = sin()

26 Find the completely factored form of m4 + 3m3 -11m2 – 3m +10.

27 Solve algebraically for x:

5x+6
5
-2 =
x+4
x

28 The results of a poll of 500 college students are shown in the table below. For this group of
students, do the data suggest that student status (graduate or undergraduate) and preferred times for an
elementary statistic class are independent of each other? Justify your answer.

29 For the function f(x) = (2x + 5)3 – 2, find f 1 (x) .


x)+B
15
has a diameter of 120 meters and has its highest point at 135 meters, find the values of both A and B.
30 If the height in meters of a car of a Ferris wheel is modeled by the function f(x) = Acos(

Determine from the model, the amount of minutes (x) a car on the Ferris wheel needs to complete one
full rotation.

31 Use an appropriate procedure to show that x + 2 is a factor of the function
f(x) = 3x4 + 2x3 + 15x - 2

32 The graph represents the
temperature in degrees
Fahrenheit (F) of a cup of liquid
that was placed into a cooling
container.
Based on the graph, what was the
temperature of the liquid when it
was first placed into the cooling
container?
Based on the graph, as the
number of minutes increased,
what temperature did the liquid
approach?

PART III
Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. For all
questions in this part, a correct numerical answer with no work shown will receive only 1 credit. All
answers should be written in pen except for graphs and drawings, which should be done in pencil. [16]
33 Outside temperature over a day can be modeled as a sinusoidal function. The temperatures follow a
repeating pattern over time, with the amount of time between each low and high temperature for the
day remaining relatively constant. On a certain day, the lowest average temperature was 41 which
occurred at 3 A.M. and the highest temperature was 55 which occurred at 3 P.M.
Write a cosine function of the form f(t) = Acos(Bt) + C where A, B and C are real numbers, that
models the average temperature, f(t), in degrees as a function of the time measured in t hours since 3
A.M. ( time t =0)

On the grid given, graph one cycle of this function.

34 Solve the following system of equations algebraically for all values of x, y, and z:
5x – y – 2z = 21
3x +2y – 4z = 5
x + 3y +2z = -11

35 Fifty six members of a gym are randomly separated into two equally-sized groups. Each member of
the first group uses only the barbell for their squat workout while the members of the second group
only use dumbbells for their squat workout. At the end of a month, the average maximum weight
obtained on the leg press machine was calculated for both groups.
A summary is shown in the table.
Barbell users
Dumbbell users
x

256.7

252.2

sx

22.1

20.8

Calculate the mean difference in the
maximum weights (group 1- group 2) and explain its meaning in the context of the problem.

A simulation was conducted in which the fifty six maximum weights were randomly distributed to
two groups of 26 a total of 300 times and the results of the differences in the group means are shown.

-5
-4.5
-4
-3.5
-3
-2.5
-2
-1.5
-1
-0.5
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5

Frequency

40
35
30
25
20
15
10
5
0
Simulated Group Mean Difference

Use the simulation to determine if there is a significant difference in the average of the maximum
weights for the two groups.

36 Given h(t) = 6t3 – 29t2 +kt+30 with h(1) =30 and h(3) = 0.
How many real zeroes will h(t) have?
Explain how the given information provides for one of the zeroes of h(t).
Determine algebraically the other 2 zeroes of h(t).

PART IV
Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate the
necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. A correct
numerical answer with no work shown will receive only 1 credit. The answer should be written in pen
except for graphs and drawings, which should be done in pencil. [6]
37 The population P(t) of country A can be modeled by the function P(t) = 60e0.032t where the initial
population of 60 million was measured in the year 2000 and t represents the number of years since the
year 2000.
Find the average rate of change of the population from the years 2000 through 2005. Round the
answer to the nearest hundredth.

Determine the number of years from the year 2000, that the population will exceed 80 million by first
expressing the solution as a logarithmic expression and then solving and round the answer to the
nearest hundredths.

Determine the year at which the population will first exceed 95 million.

If the population M(t) of country B is modeled by the equation M(t) = 52e0.04t, during what year will
the population of country B be greater than the population in country A?

Regents Practice Exam #2
PART I: (2 points each)
1 If

bx
 100 and x  y  2, what is the value of b ? (1) 1 (2) 10 (3) 100 (4) 1000
by

2 What is the number of degrees in an angle whose radian measure is
1)
2)
3)
4)

?

150
165
330
518

3 When participants who arrive for a research study are placed in treatment groups based on chance,
1) a random sampling has occurred.
2) a random assignment has occurred.
3) the statistical conclusions will also be correct.
4) the research finding will be compromised because of the selection process.

4 Four points on the graph of the function
Which equation represents
1)
2)
3)
4)
5 The graph of

are given here.

?

is shown here.

Which set lists all the real solutions of
1)
2)
3)
4)

?

6 Which expression is equal to a real number?
(1) (2  3i)2
(2) (2  3i)(2  3i)
(3) (3  5i)(2  5i)

7 Factored completely, the expression

is equivalent to

8 Which equation has non-real solutions?

(1) 3x 2  5x  3x  8

(2) 2x 2  3x  10  0

(3) 4x 2  5x  9  0

(4) 3x 2  6x  0

9 The expression

10 The expression
1)
2)
3)
4)

(4) (3i)11

is equivalent to

is equivalent to

11 If someone’s gross annual income has a z-score of positive 2, what can be concluded?
(1) The income is twice the mean income.
(2) The income is two standard deviations above the mean.
(3) The income is two standard deviations above the median.
(4) The income is two standard deviations above the median income.

12 An object that weighs 2 pounds is suspended in a liquid. When the object is depressed 3 feet from
its equilibrium point, it will oscillate according to the formula x = 3 cos (8t), where t is the number
of seconds after the object is released. How many seconds are in the period?

(1)


4

(2) 

x 2  4x

13 The solution set of 4
(1) {1,3}
(2) {1,3}

(3) {1, 3}

(4) 2

(3) 3

 26

is

(4) {1, 3}

14 The equation

is equivalent to

1)
2)
3)
4)

15 The solution set of the equation
1) {1}
2){0}
3) {1, 6}
4) no solution

is

16 During a 1-year period, a population of ants grew according to the model P  P0 (1.38) t , where P
is the population, P0 is the initial population, and t is the time in years. Which equation can be used to
model the approximate monthly growth rate?

(1) P  P0 (1.0272)12t

(2) P  P0 (1.0205)12t

(3) P  P0 (1.227)12t

(4) P  P0 (0.64)12t

17 Which equation is represented by the graph below?
1)
2)
3)
4)

18 The expression log6 36 is equivalent to (1)

1
2

(2) 2

(3)

1
6

(4) 36

19 Given the table below, which of the following best represents the probability that a student is
enrolled at NYU or prefers Cappuccino?

(1) 8%

(2) 61% (3) 74 % (4) 80%

20 Mrs. Hill asked her students to express the sum
using sigma notation.
Four different student answers were given. Which student answer is correct?

21 What is the formula for the nth term of the sequence

22 What is the period of the function

?

?

23 The inverse of f (x)  4x  5 is

(1) f 1 (x)  4 x  5

(2) f 1 (x)  log 4 (x  5)

(3) f 1 (x)  5  3x

(4) f 1 (x)  log x 5 (4)

24 Which two functions are inverse functions of each other?

Part II Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
25 Write y  x 2  10x  40 in vertex form by completing the square and state the coordinates of the
turning point.

26 A math teacher gave her class two tests. 25% of the class passed both tests and 40% of the class
passed the first test. What percent of those who passed the first test also passed the second test?
Express your answer to the nearest tenth. Explain how you arrived at your answer.

3
2
27 Factor completely : x  2x  9x  18

28 What is the common ratio of the geometric sequence whose first term is 27 and fourth term is 64?

29 On the unit circle shown in the diagram below, sketch an angle, in
standard position, whose degree measure is 240 and find the exact value
of sin 240 .

30 Express in simplest form:

31 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.
Express your answer to the nearest hundredth.
Use Newton’s Law of Cooling: T(t)  Ta  (T0  Ta ) e  kt

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

Part III Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
33 Let P be the parabola with focus (5, 2) and directrix y  6
a) Find the coordinates of the vertex of the parabola.

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

34 Use the properties of exponents to identify the percent rate of change of the functions below, and
classify it as representing exponential growth or decay. Express your answer to the nearest
hundredth.

f (t)  1000(0.95)4t

35 Mary earned a score of 940 on a national achievement test. The mean test score was 850 with a
standard deviation of 100. What is Mary’s z score? What proportion of students had a lower score
than Mary? (Assume that test scores are normally distributed and round your answer to the nearest
tenth.)

36 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)

Part IV Answer the question in this part. The correct answer will receive 6 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit
37) 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)

Regents Practice Exam #3
Part I (2 points)
1 The statistics scores for Group A and Group B are shown below. Which of the following
statements accurately compare the center and variability of the sets of scores?

1) The statistics scores for Group A show a greater mean (center) and standard deviation (variability).
2) The statistics scores for Group A show a greater mean but smaller standard deviation.
3) The statistics scores for Group A show a smaller mean but greater standard deviation.
4) The statistics scores for Group A show a smaller mean and standard deviation.
2 What is the radian measure of an angle whose measure is
7
7
7
7
1) 
2) 
3)
4)
3
6
3
6

9
x
 3

?

x2

3 Which of equation is equivalent to

1) 32x

2

x

3

3) 3x  3
2

3 ?

2) 32x  3
4) 3x

2

x

3

4 The expression 2i 2  3i3 is equivalent to 1)  2  3i

5 In which graph is

coterminal with an angle of

2) 2  3i

?

3)  2  3i

4) 2  3i

6 Which of the following equations represents an EVEN function?
1) y  x 2  3x  4
2) y  12  3x 2  6x 4
3) y  log 3 x

7 What is the period of the function y  2cos 4 ?

3x 1

8 What is the value of x in the equation? 9

1) 1

2)

1
3

3)

1
2

4)

1)


2

 27x  2

4
3

9 The expression x3  2x2  x  2 is equivalent to
(1) x 2
(2) x 2  1
(3) x 3  2x 2  x  2
(4) (x  1)(x  1)(x  2)

10 Which ratio represents csc A in the diagram below?
25
25
24
7
1)
2)
3)
4)
24
7
7
24

11 When simplified, the expression

1) w 7

2) w 2

3) w 7

is equivalent to

4) w14

2)

4) y  x  3


4

3) 

4) 2

12 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.
1) 220
3) 270

2) 245
4) 525

13 Suppose that the function f(x) is a quadratic function with roots at x=2-3i and x=2+3i. Find f(x).

(1) f (x)  x 2  6ix  13
(3) f (x)  x 2  4x  5

(2) f (x)  x 2  6ix  5
(4) f (x)  x 2  4x  13

14

15 Which values of x are in the solution set of the following system of equations?

1)
2)
3)
4)
16 Calculate the average rate of change of f between x=1 and x=3 if f (x)  x3  5x  1
(1) 18
(2) 2

(3)

43
2

(4) 43

x 3  5x 2  2x  10
x 2  25

17 Simplify the expression

x 5
x 5

(1) 1

(2)

x2  2
(3)
x 5

x2  2
(4)
x 5

18 When

is divided by x – 1 , the quotient is

1)  1
3)

2) 

1
x2

4)

1
x
1

 x  1

2

19 Angle θ is in Quadrant III, and sin   
1)

5
13

2) 

5
13

3)

5
12

4) 

5
12

12
. What is the value of cos  ?
13

20 Circle O has a radius of 2 units. An angle with a measure of


6

radians is in standard position.

If the terminal side of the angle intersects the circle at point B, what are the coordinates of B?
 3 1
(1) 
, 
 2 2

(2)



21 The exp ression

1)  1
3) log 2



3,1

1 3
(3)  ,

2 2 

log 2
log1  log 2

2) 0
4) 2log 2



(4) 1, 3

is equivalent to



22 How many full cycles of the function y  3sin(2x 

23 The graph of

is shown below.

What is the product of the roots of the equation

(1) -36

(2) -6


) appear in  radians
2

(3) 6

(4) 4

24 Simplify the expression

(1) 5

(2) 4  2x

(3) 4 x  1

(4) 22x 1

?

8x  23x
2x

Part II Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
25 Solve the equation for x.

26 Express the sum

log 2 (8x  x 2 )  4

using sigma notation.

27 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.

28 The probability that it is Monday and that a student is absent is 0.05. Since there are 5 school days
in a week, the probability that it is Monday is 0.2. What is the probability that a student is absent
given that today is Monday?

29 The function f is defined as f (x)  x 2  2x  1. Write an expression that defines f( x – 3)

30 A recursive sequence is defined by a n  4a n 1  8 and a1  6.
Find the next 4 terms of the sequence.

31 Solve (to the nearest thousandth) the following exponential equation using logarithms.

125x 1  5x

32 Express the following equation of a circle in standard form and state the coordinates of the center
of the circle.

x 2  y2  8x  12y  16  0

Part III Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.

33 Solve algebraically for x:

1
2
4

 2
x 3 3 x x 9

34 Solve the following system of equations for x, y and z.

x  9y  4z  1
2x  9y  4z  3
2x  y  4z  3

35 What type of relationship is indicated by the following set of ordered pairs?
Explain your reasoning.
This is a ___________________ .

State a Reason:

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

36) Sketch the parabola, labeling its focus, directrix and vertex.

1
y  (x  1)2  2
4

Part IV Answer the question in this part. The correct answer will receive 6 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.

37 Solve algebraically for x:

log x 3

x3  x  2
2
x

Regents Practice Exam #4
Part I (2 points)
1. John, Robert, and Joseph can complete a job in 3

1
days if they work together and work at the
3

same rate. How much of the job could Robert and Joseph do in one day?

(1)

1
3

(2)

1
4

(3)

1
5

(4)

1
6

2 One fourth of 4216 is

(2) 110216

(1) 1216

(3) 454

(4) 4215

3. Which values of x are solutions of the equation x3 + x2 – 2x = 0?
(1) 0,1,2

(2) 0,1,-2

(3) 0,-1,2

(4) 0,-1,-2

4. In the diagram below of a unit circle, the ordered pair
where the terminal side of  intersects the unit circle.

represents the point

What is m  ?
(1) 45

(2) 135

(3) 225

(4) 240

5. What is the fifteenth term of the sequence 5, -10, 20, -40,80,…?
(1) -163,840

(2) -81,920

(3) 81,920

(4) 327,680

sec 
is equivalent to
csc 

6. The expression

1) sin 

2) cos 



3)

sin 
cos 

4)

cos 
sin 

3
2

7. The expression b , b  0 , is equivalent to

8. A dartboard is shown in the diagram below. The two lines intersect at the center of the circle, and
2
the central angle in sector 2 measures
.
3

If darts thrown at this board are equally likely to land anywhere on the board, what is the probability
that a dart hits the board will land in either sector 1 or sector 3?

(1) 1

6

(2) 1

3

(3) 1

2

(4) 2

3

9. If f(x) = x2 – 5 and g(x) = 6x, then g(f(x)) is equal to

(1) 6 x3  30 x

(2) 6x 2  30

(3) 36x 2  5

(4) x 2  6x  5

10. The z-score of a student’s grade on a math test is zero. If the mean test grade is 75, which of the
following is the value of the student’s test score.
(1) 100
(2) 80
(3) 75
(4) 70
11. The dot plot below shows the number of televisions owned by each family on a city block.
Which of the following statements are true?
(1) The distribution is right-skewed with no outliers.
(2) The distribution is right-skewed with one outlier.
(3) The distribution is left-skewed with no outliers.
(4) The distribution is symmetric.

1 
14. If log 4 x  80, then log 4  x  is
 16 
(1) 0.25

(2) 4.4

(3) 40

(4) 78

15. In the United States, 56% of all children get an allowance and 41% of all children get an
allowance and do household chores. What is the probability that a child does household chores
given that the child gets an allowance?
(1) 73%
(2) 97%
(3) 100%
(4) 137%

8
x
 2

x2

16. Which of equation is equivalent to

1) 23x

2

x

 22

4 ?

2) 23x  22

3) 2x  22
2

4) 2x

2

x

 22

17. What is the solution set of the equation x  2 2x  3 ?
(1) { } (2) {2}

(3) {6}

18. The expression is x
2
(1)  x5



2
5

(4) { 2 , 6 }

equivalent to

5
(2)  x 2

(3)

1
2 5
x

(4)

1
5 2
x

19. On January 1, a share of a certain stock cost $180. Each month thereafter, the cost of a share of
this stock decreased by one-third. If x represents the time, in months, and y represents the cost of
the stock, in dollars, which graph best represents the cost of a share over the following 5 months?

20. In the diagram below of right triangle JTM, JT = 12,JM = 6, and m  JMT = 90.

What is the value of cot J?

(1)

3
3

(2) 2

(3)

3

(4)

2 3
3

21. For which equation does the sum of the roots equal -3 and the product of the roots equal 2?
(1) x2 + 2x – 3 = 0

22. The expression
(1)

(2) x2 - 3x + 2 = 0

(3) 2x2 + 6x + 4 = 0

2x  4
is equivalent to
x2

(2 x  4) x  2
x2

(2)

(3) 2 x  2

(2 x  4) x  2
x4

(4) 2 x  2

23. Which equation is sketched in the diagram below?
(1) y = csc x
(3) y = cot x

(2) y = sec x
(4) y = tan x

1
) is equivalent to
25
1
(2) 2
(3) 2

24. The expression log5 (

(1)

1
2

(4) -2

(4) 2x2 - 6x + 4 = 0

Part II Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
25. Solve algebraically for x: 162 x 3  64 x  2

26 In an experiment, the probability that event A occurs is

1
and the probability that
7

2
.
5
If A and B are independent events, what is the probability that A and B both occur? Explain.
event B occurs is

27 Growth of a certain strain of bacteria is modeled by the equation G  A(2.7)

0.584t

, where G

represents the final number of bacteria, A represents the initial number of bacteria and t represents
the time (in hours). In approximately how many hours will 4 bacteria first increase to 2,500
bacteria? Round your answer to the nearest hour.

5

28. Evaluate: 10   ( n3  1)
n 1

29. Write the equation of a polynomial function that has zeroes at 2, -1, and 3 and has degree = 3.
Explain your answer.

30. 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?

31. What is the margin of error if the plausible population proportions for a given sample went
from 0.22 to 0.48?

Part III Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
33. Write y  6x 2 18x  10 in vertex form by completing the square. Then identify its vertex.

34. 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.
35. 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)

Part IV Answer the question in this part. The correct answer will receive 6 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
37. Solve the following system of equations:

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

Regents Practice Exam #5
Part I ( 2 points)

1 The value of

5 
1 2

1 2

is

(1) 5

(2)

1
5

(3) 125

(4)

1
125

2


3 What is the amplitude of y  3cos(4x  )  2 ?
3

(1) 3

(2) 2

(3) 4

4 If f(x) = 4x – x2 and g(x) =

( 1)

4
7

(4)


2

  1 
1
, then f  g    is equal to
x
  2 

(2) 2

(3)

7
2

(4) 4

t
60
5 A population of rabbits doubles every 60 days according to the formula P  10( 2 ) , where P is
the population of rabbits on day t. What is the value of t when the population is 320?
(1) 240

(2) 300

(3) 660

(4) 960

x 1
x 1
6 What is the product of (  )and (  )?
4 3
4 3
(1)

x2 1

8 9

(2)

x2 1

16 9

(3)

x2 x 1
 
8 6 9

(4)

x2 x 1
 
16 6 9

7 Which is a graph of y = cot x?

8 Which expression always equals 1 ?

(1) cos2 x  sin2 x

( 2 ) cos2 x  sin2 x

( 3 ) cos x  sin x

( 4 ) cos x  sin x

9 What are the sum and product of the roots of the equation 6 x2  4x  12  0?

2
( 1 ) sum   ; product  2
3
2
( 2 ) sum  2; product 
3
10 ) If X =

( 3 ) sum 

2
; product  2
3

( 4 ) sum  2; product  

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

2) log b A
4) log b

11 When x-1 + 1 is divided by x + 1, the quotient equals
(1) 1

(2)

1
x

(3) x

(4) -

1
x

12 The z score of a data value indicates how many standard deviations the data value is above or
below the
(1) Mean (2) Median
(3) Mode
(4) Range

13 What is the conjugate of

( 1) 

1 3
 i
2 2

1 3
 i?
2 2

(2)

1 3
 i
2 2

(3)

14 The accompanying diagram shows a section of a
sound wave as displayed on an oscilloscope.
Which equation could represent this graph

(1) y  2 cos

x
2

x
2
1
1
(4) y  sin x
2
2
(2) y  2sin

1
(3) y  cos 2x
2

3

15 What is the value of

 (2  (b)i)
b 0

(1) 2  5i

(2) 2  6i

(3) 8  5i

(4) 8  6i

3 1
 i
2 2

(4) 

1 3
 i
2 2

16 What is the solution set of the equation 3x5 – 48x = 0 ?
(1) (0, 2 )

(2) (0, , 2 ,3)

(3) (0, 2 , 2 i)

(4) ( 2 , 2 i)

17 A sequence has the following terms a1  4,a2  10,a3  25,a4  62.5. Which formula represents
the n th term in this sequence?
(1) an = 4 + 2.5n

18 The expression

(3) an = 4(2.5)n

(2) an = 4 + 2.5(n-1)

2
tan 
is equivalent to (1) cos 
sec 
sin 

(2)

sin 
cos 2 

(4) an = 4(2.5)n-1

(3) cos 

(4) sin 

19 Which statement about the graph of the equation y = ex is not true?
(1) It is asymptotic to the x-axis.

(3) It lies in Quadrants I and II.

(2) The domain is the set of all real numbers.

(4) It passes through the point (e,1).

20 What is the number of degrees in an angle whose measure is 2 radians?

( 1)

360



(2)


360

( 3 ) 360

( 4 ) 90

21 The graph of y  bx , where b < 1, undergoes the transformation y  f (x  1)  5.
The range of the transformed graph is
(1) y  5

(2) y  5

(3) y  5

(4) y  5

23 What is the value of b in the equation
(1) 

3
7

(2)

7
9

(3)

9
7

42b3  81b ?
(4)

10
7

24 If log x2 – log 2a = log 3a, then log x expressed in terms of log a is equivalent to
1
log 5a
2
1
( 2 ) log 6  log a
2
(1)

( 3 ) log 6  log a
( 4 ) log 6  2 log a

Part II Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
25 Solve algebraically for x: 4  2x  5  1

1
26 For the parabola y  (x  1)2  2 , state the equation of the directrix.
4

2
, the probability that event B
5
5
1
occurs is , and the probability that events A and B both occur is .
9
9

27 In an experiment, the probability that event A occurs is

Are A and B independent events? Explain your answer.

28 Solve for x. Express the answer to the nearest hundredth.
x
2

5  125

29 If the log 5 = a and the log 3 = b, express the log 45 in terms of a and b.

30 Solve for the value of x to the nearest hundredth 4e5x  56

31 On the axes below, for 2  x  2, graph y  2 x1  3.
Explain the transfomation from y = 2x

32 Express the exact value of csc 60  , with a rational denominator.

Part III Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
33 Write an equation of the circle shown in the diagram below. (34)

34 In a certain city, the average age 20 year old man is 72.8 inches tall, with a standard deviation of
3.4 inches, while the average 20 year old woman is 64.8 inches tall, with a standard deviation of
3.8 inches.
John is a 20 year old man and his height is 75 inches and Jane is a 20 year old woman and her
height is 70 inches. Both John and Jane live in this city.
a) Find the z score for John’s height.
b) Find the z-score for Jane’s height.
c) Who is relatively taller, John or Jane and explain your answer.

35 Simplify completely:

1 m
m
1
m
m

36 Perform the indicated operations and simplify completely:

x3  3x2  6 x  18 2x  4
x2  2x  8


x2  4x
x4  3x3
16  x2

Part IV Answer the question in this part. The correct answer will receive 6 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
37) a) Sketch thegraph

f (x)  3x and g(x)  2 3x 1

Regents Practice Exam #6
Part I (2 points)
1. What is the equation of the graph shown below?

1) y = 2x

2) y = 2-x

3) x = 2y

4) x = 2-y

2. Which ordered pair is a solution of the system of equations shown below?
x+y=5
( x + 3)2 + ( y – 3)2 = 53
1) ( 2 , 3 )

2) ( 5 , 0 )

3) ( -5, 10 )

4) ( -4 , 9 )

3.

4. What is the common ratio of the geometric sequence shown below?
-2, 4, -8, 16, …
1
1) 
2)2
3) -2
4) -6
2
5



1

6. Which expression is equivalent to (9 x2 y 6 ) 2 ?
1)

1
3xy 3

2) 3xy3

3)

3
xy 3

4)

xy 3
3

7 A population consists of four observations: {1, 3, 5, 7}. What is the variance?
(1) 2

(2) 4

(3) 5

(4) 6

8. If g ( x) 

1
1
x  8 and h( x)  x  2 , what is the value of g(h(-8))?
2
2

(1) 0

(2) 9

(3) 5

(4) 4

9. Which value of k satisfies the equation 83k 4  42k 1 ?
2) 

1) -1

9
4

3) -2

b
c
10. The expression
b
d
c

4) 

14
5

a

is equivalent to (1)

c 1
d 1

(2)

ab
d b

(3)

ac  b
cd  b

(4)

ac  1
cd  1

11. A school cafeteria has five different lunch periods. The cafeteria staff wants to find out which
items on the menu are most popular, so they give every student in the first lunch period a list of
questions to answer in order to collect data to represent the school. Which type of study does this
represent?
(1) observation

(2) controlled experiment

(3) population survey

(4) sample survey

12. In the interval 0 ≤ x < 360, tan x is undefined when x equals
1) 0 and 90

13. If f(x) =

2) 90 and 180

3) 180 and 270

4) 90 and 270

9  x 2 , what are its domain and range?

1) domain { x | -3 ≤ x ≤ 3 }; range { y | 0 ≤ y ≤ 3}
3) domain { x | x≤ -3 or x ≥ 3 }; range { y | y ≠ 0 }

2) domain { x | x ≠ ± 3 }; range { y | 0 ≤ y ≤ 3}
4) domain { x | x ≠ 3}; range { y | y ≥ 0 }

14. If z1  3  2i and z2  4  3i, in which quadrant does thegraph of (z2  z1 ) lie?
(1) I
(2) II
(3) III
(4) IV

15. In the diagram below, the length of which line segment is equal to the exact value of sin θ?

1) TO

3) OR

2) TS

4) OS

16 Max solves a quadratic equation by completing the square.
He shows a correct step: ( x  2)2  9
What are the solutions to his equation? (1) 2  3i

(2)  2  3i

(3) 3  2i

17. When factored completely, the expression 3x3 – 5x2 – 48x + 80 is equivalent to
1) ( x2 – 16) ( 3x – 5)
2) ( x2 + 16) ( 3x – 5) ( 3x + 5 )
3) ( x + 4 )( x – 4 ) ( 3x – 5) 4) ( x + 4) ( x – 4 ) ( 3x – 5 ) ( 3x – 5 )

18. The value of sin ( 180 + x ) is equivalent to
1) – sin x
3) sin x

2) – sin ( 90 – x )
4) sin ( 90 – x )

19. The sum of

1) 6 168a 8b 4

3

6a 4b 2 and

3

162a 4b 2 , expressed in simplest radical form, is

2) 2a 2b 3 21a 2b

3) 4a 3 6ab 2

4) 10a2b 3 8

20. Which equation is represented by the graph below?

1) y = 2 cos 3x
3) y = 2 cos

2
x
3

2) y = 2 sin 3x
4) y = 2 sin

2
x
3

(4)  3  2i

21. If $5000 is invested at a rate of 3% interest compounded quarterly, what is the value of the

r
n

investment in 5 years (Use the formula A  P(1  )nt , where A is the amount accrued,
P is the principal, r is the interest rate, n is the number of times per year the money is
compounded, and t is the length of time, in years.
(1) $5190.33
(2) $5796.37
(3) $5805.92
(4) $5808.08

22. If sin A  

(1) 

7
25

7
and A terminates in Quadrant IV, tan A equals
25

(2) 

7
24

(3) 

24
7

(4) 

24
25

23. The discriminant of a quadratic equation is 24. The roots are
1) imaginary

2) real, rational, and equal

3) real, rational, and unequal

4) real, irrational, and unequal
4

24. Which expression is equivalent to

 (a  n)

2

?

n 1

(1) 2a2  17

(2) 4a2  30

(3) 2a2 10a  17

(4) 4a2  20a  30

Part11: Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit. All answers should be written in pen, except for graphs and drawings which
should be done in pencil.
25. 70% of your friends like Chocolate, and 35% like Chocolate AND like Strawberry.
What percent of those who like Chocolate also like Strawberry? Explain your answer.

26. Circle 0 shown below has a radius of 12 centimeters. To the
nearest tenth of a centimeter, determine the length of the arc, x,
subtended by an angle of 83°50'.

27. If sec ( a + 15) = csc ( 2a), find the smallest positive value of a, in degrees.

28 The expression a 2 (a  b)4  b2 (a  b)4 can be written in the form (a  b)x (a  b), where x is a constant.
What is the value of x?

29. Solve the equation 6x2 – 2x – 3 = 0 and express the answer in simplest radical form.

30. The number of bacteria present in a Petri dish can be modeled by the function N = 50e3t, where N
is the number of bacteria present in the Petri dish after t hours. Using this model, determine, to the
nearest hundredth, the number of hours it will take for N to reach 30,700.

31. Show that sec sin  cot   1 is an identity.

32. Solve e4x = 12 algebraically for x, rounded to the nearest hundredth.

Part III Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
33. Solve algebraically for all values of x: (36)

log (x  4) 17x  4   2

34a) 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.
a) 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? _______

35. 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) Choose the best estimate for the standard
deviation.
i) 7
ii) 14
iii) 21
36) For the parabola below state the coordinates of the vertex, focus, the equation of the directrix and
sketch the graph:

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

Part IV Answer the question in this part. The correct answer will receive 6 credits. Clearly
indicate the necessary steps, including appropriate formula substitution, diagrams, graphs,
charts, etc. For all questions in this part, a correct numerical answer with no work will receive
only 1 credit.
37. Solve algebraically for x:

x 2  x 1 + 11x = 7x + 3

Regents Practice Exam #7
Part I (2 points)

1

Solve for x:

 2x  5   7

(1) x = 1

(3) x = 22

(2) x = -1

(4) No solution

4

2

Find the value of a for x > 1
(1)

7
9

(3) 

(2) -

7
9

(4)

3 If log(A) = 5log(x) +

3
3 4

x 

1
2

 xa

1
2

1
log(y) -3(log(4) + log(z)), then A =
2

x 5y2
(1)
4z 3
(2)

x7

x5 y
4z 3

x 5y2
(3)
64z 3
(4)

x5 y
64z 3

4 If a set of scores are normally distributed with a mean of 42 and a standard deviation of 4, the z
scores corresponding to the actual scores of 38 and 46 would be
(1) one z score is -1 and the other is +1

(3) both z scores are +1

(2) both z scores are -1

(4) neither z score is -1

5 Using i  1 , which of the following equations is false?
(1)

i 4 25  5i

(3)

i 7 25   5

(2)

i 2 25   5i

(4)

i 7 25  5

6 In order to test whether tomato plants grown with a particular fertilizer yields larger and juicier
tomatoes than those raised without fertilizer, a study was designed. The preferred study to use can be
classified as
(1) A survey.
(2) An experiment.

(3) A simulation.
(4) An observational study.

7 If x = 2 is a root of the function f(x) = -3x2 +5x + k, find k.
(1) -2

(3) -46

(2) 2

(4) 26

8 A news survey of 650 readers estimated that 82% of those readers believed that global warming
exists. Find the margin of error for this sample.
(1) 0.030

(3) 0.148

(2) 0.015

(4) 0.001

9 What are the coordinates of the focus of the following parabola? y =
(1) (2, 3)
(2) (2, 5)

1
(x - 2)2 + 3?
8

(3) (4, 3)
(4) (0, 3)

10 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) = cos(x). What is the equation of
g(x)?
(1) g(x) = 3cos(x) + 2

(3) g(x) = 3cos(2x) +2

(2) g(x) = 3cos(2x) -1

(4) g(x) = 2cos(2x) - 1

11 If h(x) = 6x2 – 4 , g(x) = 4x + 6 and j(x) =

h(x)+ 2g(x)
, which of these functions have roots that
2

are real and rational?
(1) only h(x)

(3) only j(x)

(2) only g(x)

(4) all three functions

1
sin(2(x - )) – 3, has a horizontal shift of
2
(1) 2 to the right.
(3)  to the right.
(2) 2 to the left.
(4)  to the left.

12 The function f(x) =

13 The expression (x2 – 9)2 -2(x2 – 9) – 35 can be written as a product of which four linear factors?

(1) (x – 3)(x + 3)(x – 7)(x + 5)

(3) (x – 4)(x + 4)(x – 7)(x + 5)

(2) (x – 3)(x + 3)(x + 7)(x - 5)

(4) (x – 4)(x + 4)(x – 2)(x + 2)

14 If the graph of g(x)  log 4 x , undergoes the transformation y  g(4 x  12)  2, the new domain of
the graph is
(1) x  2

(2) x  3

(3) x  4

(4) x  10

15 An exponential growth function is modeled by P(t) = P0(1.36)t where P0 is the initial amount of
substance, t = number of years since the initial amount was measured and P(t) is the amount of
substance present after t years. If the function was rewritten in terms of the monthly rate of growth as
xt

P(t) = P0(R) , what are the values of R and X?
(1) R = 12 X = 12

(3) R = 1.12

X = 12

(2) R = 3

(4) R = 1.03

X = 12

X = 12

16 If the probability of passing a civil service test is 0.8 and the probability of passing a particular
employment assessment test is 0.75, what is the probability of passing both exams, if the
probability of passing just one or the other is 0.67?

(1) 0.88

(3) 0.13

(2) 1.55

(4) 0.08

17 Which of the following graphs could represent f(x) = k(x + a)2(x - b)(x – c) if the constants a, b, c
and k are all positive.
A)

B)

C)

D)

(1) Graph A

(3) Graph C

(2) Graph B

(4) Graph D

18 The expression

tan( x ) csc( x )

sec( x ) cot( x )

is equivalent to

(1) sin(x)
(2) cos(x)

(3) tan(x)
(4) cot(x)

19 Find the x coordinate of the point of intersection of f(x) =
(1) 0

(2)

(3)

1
4

1
and g(x) = x2.
64x

1
8

(4) 1
1

1
20 The function g(x) = x log(x) for x > 1 is equivalent to
2
(1) h(x) = log(x) for x > 1
(3) k(x) = 10 for x > 1
1
(2) j(x) = log(x) for x > 1
(4) m(x) = 5 for x > 1
2

21 If sin() = 0.6 and


<  < , what is the value of tan()?
2

(1) 0.8
(2) -0.8

(3) 0.75
(4) -0.75

22 If 35 x  1  220 , solve for x and round to the nearest thousandths.

(1) 0.981
(2) 0.373

(3) 0.983
(4) 1.164

23 If f(x) = 2x3 – 4x2 + 3x – 2 and g(x) = 3x + 4, find f(x)g(x)

(1) 3(2x3 – 4x2 + 3x – 2) + 4
(2) 2(3x+4)3 – 4(3x+4)2 +3(3x+4) – 2

(3) 6x4 - 20x3 +25x2 + 18x – 8
(4) 6x4 - 4x3 - 7x2 + 6x – 8

24 Write the following recursive sequence in explicit form.

(1) an =

 2 
3

 3

(2) an =

3

 3

n-1

(3) an =

a1 = 3 , an+1 =

 2 
3

 3

n-1

(4) an = 2 3

n+1

 3

n-1

2a n
3

PART II
Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. For all
questions in this part, a correct numerical answer with no work shown will receive only 1 credit. All
answers should be written in pen except for graphs and drawings, which should be done in pencil. [16]
25 A random survey of the models of cars parked in the staff and student lots at a certain university
classified the models of the cars by the
DRIVER STATUS
country of origin, as seen in the table. Is the
Student
Staff
country of origin independent of the status of
the driver?
American
107
105
ORIGIN

European

33

12

Asian

55

47

26 Factor completely: 8x3 – 3x2y – 72xy2 + 27y3

27 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
1
1
fills of the tank, pipe B fills
of the tank. Find the time it will take to fill the tank with both
8
4
pipes working together.

28 Elaine’s Math and Science test scores are from different sets of normally distributed test scores.
Which score is better, relative to the other scores in each class? Explain your answer.

29 Simplify the following expression in terms of k and i.
( 3 + 5ki)( 2 + 3i) –( 3 - 5ki)( 2 + 3i)

30 The function f(x) is defined as f(x) = (4x-1)(x+3)(x-5)
Find the y intercept of f(x).
Find the x intercepts of f(x).
Find where f(x) >0.

31 The population of a certain species of animals found in a preserve is approximated by
P(t) = P0e.02t where t is measured in years after the first mating pair were placed in the preserve in the
year 2000, P0 is the initial number of the species. Determine the year that the preserve can assume
there are more than 100 of the species in the preserve (Only an algebraic solution is acceptable).

32 The table shows the amount of a certain type
of bacteria, measured in colony forming
units per ml, during the years provided.
Using the amount in year 1985 as the initial
amount, write an exponential function that
models the growth of the bacteria over the years
provided.

PART III
Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. For all
questions in this part, a correct numerical answer with no work shown will receive only 1 credit. All
answers should be written in pen except for graphs and drawings, which should be done in pencil. [16]
33 Given f(x) = x4 - 3x3 - 11x2+ 3x + 10.
Find the y-intercept.
Find the x-intercepts algebraically by first finding f(1) and f(-1).

Sketch the graph incorporating the end behavior of the function.

34 Claire’s salary in the first year at her new job is $42,000. She is expecting a 3% raise for each of
the next 5 years.
What is her anticipated salary during the fifth year? (Round to the nearest hundredth)

What is the sum of her salaries over the five year period? (Round to the nearest hundredth)

If she continues to receive a yearly raise of 3% each year, how many years must she work at this job
until her income exceeds $70000.

35 During the last 250 playoff games in a certain sport, the home team won 58.75% of the games.
Would this finding support the conclusion that there is a home field advantage in the playoffs,
meaning that the location of the game when played in one of the team’s home arena indicates that
there is not a 50-50 chance for both teams to win?
Show the calculations and reasoning that lead to your answer.

36 Graph the function f(x) = -3sin(2x) + 1 between 0 and 2.
Graph and label the midline on your graph.
Draw and label a segment to represent the period and specify its length.


,
2
a midline determined by the equation y = -2 and an amplitude of 4.
Find an appropriate periodic function g(x) that has a period of

PART IV
Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate the
necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. A correct
numerical answer with no work shown will receive only 1 credit. The answer should be written in pen
except for graphs and drawings, which should be done in pencil. [6]
37 A survey at a local college showed that 56% of the students lived on campus, 62% have a campus
meal plan and 42% do both.
Complete the following contingency table.
Yes have Campus meal
plan
No, do not have campus
meal plan.
Total

Live on Campus
.42

Do not live on campus

.56

Complete the following Venn Diagram.
Find the values for Regions marked A, B and C

Are living on campus and having a meal plan independent? Explain your answer.

Total
.62

1.00

Extra Practice Exam #1

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 H that could represent the curve
shown (here, x represents the distance, in feet, along the horizontal axis from the western base of
the hill, and H(x) 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 x inches.

b) Find the dimensions of the box if its volume is 210 cubic 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 y-intercept of this parabola?

e) Demonstrate that your answer from part (d) is correct by showing that the y-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 y = −1? 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 y = f(x).

b) Write f 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 y = f(x).

e) Write f 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 t and intersects the circle
x 2  y2  4 at a point Q different from (-2,0). If t = 1, so that the point P has coordinates (0,1), find
the coordinates of the point Q.

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

on the circle x 2  y2  1 ?

, what is the value of t so that the point P has coordinates (0,t) ?

a 2 1
and
x 2
a 1

point on the circle x 2 + y 2 = 1.

y

2a
, for a real number t. Show that (x, y) is then a
a 1
2

12) For each arc indicated below, find the degree measure of its subtended central angle to the nearest
degree. Explain your reasoning.

13) Betty draws a circle with a radius of 1 cm. She drew two radii that formed a 30° angle and then
declared that the radian measure of that angle is


. Is Betty correct? Explain your reasoning.
6

1
 4 
14) Draw a diagram that illustrates why cos    
using the unit circle.
2
 3 
Explain how the unit circle helps us to make this calculation.

15) 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  ?
Explain your answer.

sin 2 
 1  cos 
1  cos 

b) Prove the Pythagorean identity above.

c) The real number θ is such that sin(θ) = 0.8. Calculate | cos(θ)| and | tan(θ) |.

d) Suppose additional information is given about the number θ from part (c).
π

You are told that 2 < θ < π. What are the values of cosine and tangent with that new
condition? Did they change? Explain.

16a) Graph the function f (x)  3sin  2x   2
between 0 and 2π
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.

Extra Practice Exam #2
1

1) Use properties of exponents to explain why it makes sense to define

 27  3

as

3

27 .

1

2) What is a positive value of x for which 9−cosx = 3 ?

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
p
integers to show the expression is a rational number.
q

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
1
3 2

b)

8

x 2z5

xz

6) The inverse of the function y = log 4 x is a) x = y4

b) y = x4

c) y = 4x

d) x = 4y

7) 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 t 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.
0

1
2

1

3
2

2

5
2

3

0

1

2

3

4

5

6

500

1000

2000

d) Find the time, in hours, when there will be 3,200,000 bacteria. Express your answer as a
logarithmic expression.

e) A scientist calculated the average rate of change for the bacteria in the first three hours to be
15750. Which units should the scientist use when reporting this number? Explain how you
know.

8) Solve each equation. Express your answer as a logarithm, and then approximate the solution to the
nearest thousandth.

a)  4  7.1
2x

b) 4 10 

x



1
2

c) 2 10   40
2x

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 g as a series of transformations of the graph of f.

9a) Sketch thegraph f (x)  3x and g(x)  3 x 1

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

For questions 11-13 , sketch the graphs of each function and identify the key features including
intercepts, decreasing or increasing intervals, and the vertical asymptote.

11) 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

12) Find the inverse function f-1(x) of the following.

a) f (x)  x 2  2

b) f (x)  35x  2

c) f (x)  e x 2

13) Determine whether or not f(x) and g(x) are inverses functions by using the rule of composition:
x2
x
a) f(x) = 3x – 2 and g(x) =
b) f(x) = x2 – 2 and g(x) = x  2
c) f(x) =
and g(x) = 4x
3
2

14) Roberta has $5,000 in an investment account that earns 6% per year, compounded monthly.
a) Write a recursive sequence for the amount of money in her account after n months.

b) Write an explicit formula for the amount of money in the account after n months.

c) Write an explicit formula for the amount of money in her account after t years.

d) Julie also has $5000, but in an account that earns 6% per year, compounded yearly.
Write an explicit formula for the amount of money in her account after t 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.

15) 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

c) m(x) 

x
23

b) g(x)  3(1.2) x

x

 1 4
d) m(x)   
2

16) 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 400 mg, and the patient is
given an additional maintenance dosage of 160 mg every hour.
a) Write a function for the amount of the initial dosage that is in the bloodstream
after n 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, n
0

0

1

160

2

160(1 + 0.71)

3
4
5
c) Write a function that models the total amount of medication in the bloodstream after n
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?

