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1
Which expression is equivalent to [image: image1.png](x+ 22 - 5(x+ 2 +6



?

	1)
	[image: image2.png]



	3)
	[image: image3.png](x—4)(x+3)





	2)
	[image: image4.png](x—3(x-2)




	4)
	[image: image5.png](x—6)(x+1)







2
To the nearest tenth, the solution to the equation [image: image6.png]43002°27 ~ 123

000



 is

	1)
	1.1
	3)
	6.3

	2)
	2.5
	4)
	68.5



3
The value of an automobile t years after it was purchased is given by the function [image: image7.png]¥ = 38,000(0.84)°



.  Which statement is true?

	1)
	The value of the car increases 84% each year.
	3)
	The value of the car increases 16% each year.

	2)
	The value of the car decreases 84% each year.
	4)
	The value of the car decreases 16% each year.



4
Which function represents exponential decay?

	1)
	[image: image8.png]o) = [5]*




	3)
	[image: image9.png]r(x) = 2.3%





	2)
	[image: image10.png]g(x) = 1.87




	4)
	[image: image11.png]






5
The expression [image: image12.png]55+ dxs 14
T2



 is equivalent to

	1)
	[image: image13.png]2
]




	3)
	[image: image14.png]P2 - re 24 L
T+2





	2)
	[image: image15.png]



	4)
	[image: image16.png]R
T+2







6
The sum of the first 20 terms of the series [image: image17.png]~-2+6—-18+ 54—



 is

	1)
	[image: image18.png]-610




	3)
	1,743,392,200

	2)
	[image: image19.png]-59




	4)
	2,324,522,934



7
If [image: image20.png]F o 16x+38

Ax) = 22t




, then [image: image21.png]



	1)
	equals 0 and [image: image22.png]2x+1



 is a factor of [image: image23.png]



	3)
	does not equal 0 and [image: image24.png]2x+1



 is not a factor of [image: image25.png]




	2)
	equals 0 and [image: image26.png]2x—1



 is a factor of [image: image27.png]



	4)
	does not equal 0 and [image: image28.png]2x—1



 is a factor of [image: image29.png]






8
If [image: image30.png](6 - ki)®




, the value of k is

	1)
	[image: image31.png]-36




	3)
	3

	2)
	[image: image32.png]



	4)
	6



9
What is the solution set of the equation [image: image33.png]


?

	1)
	[image: image34.png]



	3)
	[image: image35.png]




	2)
	[image: image36.png]



	4)
	[image: image37.png]






10
How many real solutions exist for the system of equations below?

[image: image38.png]



	1)
	1
	3)
	3

	2)
	2
	4)
	0



11
Which equation represents a polynomial identity?

	1)
	[image: image39.png]



	3)
	[image: image40.png]




	2)
	[image: image41.png]



	4)
	[image: image42.png]






12
Given [image: image43.png]x>0



, the expression [image: image44.png]


 can be rewritten as

	1)
	[image: image45.png]



	3)
	[image: image46.png]




	2)
	[image: image47.png]



	4)
	[image: image48.png]






13
A cyclist pedals a bike at a rate of 60 revolutions per minute.  The height, h, of a pedal at time t, in seconds, is plotted below.

[image: image49.png]RN R T




The graph can be modeled by the function [image: image50.png](1) = 5sin(ks)



, where k is equal to

	1)
	1
	3)
	60

	2)
	[image: image51.png]2




	4)
	[image: image52.png]






14
Which statement about data collection is most accurate?

	1)
	A survey about parenting styles given to every tenth student entering the library will provide unbiased results.
	3)
	Margin of error increases as sample size increases.

	2)
	An observational study allows a researcher to determine the cause of an outcome.
	4)
	A survey collected from a random sample of students in a school can be used to represent the opinions of the school population.



15
If [image: image53.png]1
A= 3x+2



, then the inverse function is

	1)
	[image: image54.png]i@ =tx-2




	3)
	[image: image55.png]




	2)
	[image: image56.png]=




	4)
	[image: image57.png]






16
Given [image: image58.png]


, for what values of x will [image: image59.png]


?

	1)
	[image: image60.png]x <=2



, only
	3)
	[image: image61.png]x <=2



 or [image: image62.png]




	2)
	[image: image63.png]x <=2



 or [image: image64.png]x>3




	4)
	[image: image65.png]x>3



, only



17
For which approximate value(s) of x will [image: image66.png]log(x+5)= |x-1|-3



?

	1)
	[image: image67.png]



	3)
	[image: image68.png]-2.41,5





	2)
	[image: image69.png]-2.41,041




	4)
	[image: image70.png]


, only
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Consider a cubic polynomial with the characteristics below.


• exactly one real root 


• as [image: image71.png]x —»m, flx) = -




Given [image: image72.png]a >0



 and [image: image73.png]b0



, which equation represents a cubic polynomial with these characteristics?

	1)
	[image: image74.png]Ax) = (x-a)(x* + B)




	3)
	[image: image75.png]Ax) = (@ - x)(x" + B)





	2)
	[image: image76.png]Ax) = (@ - 2" +B)




	4)
	[image: image77.png]Ax) = (x-a)(b - x°)
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Betty conducted a survey of her class to see if they like pizza.  She gathered 200 responses and 65% of the voters said they did like pizza.  Betty then ran a simulation of 400 more surveys, each with 200 responses, assuming that 65% of the voters would like pizza.  The output of the simulation is shown below.

[image: image78.png]Frequency
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Considering the middle 95% of the data, what is the margin of error for the simulation?

	1)
	0.01
	3)
	0.05

	2)
	0.02
	4)
	0.07



20
If [image: image79.png]


 and [image: image80.png]tand <0



, what is the value of [image: image81.png]


?

	1)
	[image: image82.png]



	3)
	[image: image83.png]




	2)
	[image: image84.png]



	4)
	[image: image85.png]






21
A tree farm initially has 150 trees.  Each year, 20% of the trees are cut down and 80 seedlings are planted.  Which recursive formula models the number of trees, [image: image86.png]


, after n years?

	1)
	[image: image87.png]2y = 150





	3)
	[image: image88.png]50(0.2)" + 80






	2)
	[image: image89.png]2y = 150





	4)
	[image: image90.png]50(0.8)" + 80








22
Which equation represents a parabola with a focus of [image: image91.png]


 and directrix of [image: image92.png]


?

	1)
	[image: image93.png]



	3)
	[image: image94.png]




	2)
	[image: image95.png](x-1)% =-8(y-3)




	4)
	[image: image96.png]






23
Mia has a student loan that is in deferment, meaning that she does not need to make payments right now.  The balance of her loan account during her deferment can be represented by the function [image: image97.png]. 000(1.0325)"



, where x is the number of years since the deferment began.  If the bank decides to calculate her balance showing a monthly growth rate, an approximately equivalent function would be

	1)
	[image: image98.png]Ax) = 35,000(1.0027)




	3)
	[image: image99.png]Ax) = 35,000(1.0325)





	2)
	[image: image100.png]%) = 35, 000(1.0027) 2




	4)
	[image: image101.png]%) = 35,000(1.0325) 2







24
Which graph shows a quadratic function with two imaginary zeros?

	1)
	[image: image102.png]



	3)
	[image: image103.png]




	2)
	[image: image104.png]



	4)
	[image: image105.png]






25
Algebraically determine the zeros of the function below.

[image: image106.png]r(x) = 327 + 12¢° - 32— 12





26
Given [image: image107.png]a >0



, solve the equation [image: image108.png]x4l




 for x algebraically.

27
Given [image: image109.png]P) =



 and [image: image110.png]P =%



, where A and B are independent events, determine [image: image111.png]P(A~ B)



.

28
The scores on a collegiate mathematics readiness assessment are approximately normally distributed with a mean of 680 and a standard deviation of 120.  Determine the percentage of scores between 690 and 900, to the nearest percent.

29
Consider the data in the table below.

	x
	1
	2
	3
	4
	5
	6

	y
	3.9
	6
	11
	18.1
	28
	40.3


State an exponential regression equation to model these data, rounding all values to the nearest thousandth.

30
Write the expression [image: image112.png]A(x)e B(x) - 3C(x)



 as a polynomial in standard form.

[image: image113.png]Ax) =2+ 2x

Bx) =x+7

o) = x* - 5x






31
Over the set of integers, completely factor [image: image114.png]sxied



.

32
Natalia's teacher has given her the following information about angle [image: image115.png]


.

[image: image116.png]



Explain how Natalia can determine if the value of [image: image117.png]


 is positive or negative.

33
Solve the equation [image: image118.png]J49-10x + 5 = 2x



 algebraically.

34
Joette is playing a carnival game.  To win a prize, one has to correctly guess which of five equally sized regions a spinner will land on, as shown in the diagram below.

[image: image119.png]



She complains that the game is unfair because her favorite number, 2, has only been spun once in ten times she played the game.  State the proportion of 2's that were spun.  State the theoretical probability of spinning a 2.  The simulation output below shows the results of simulating ten spins of a fair spinner, repeated 100 times.

[image: image120.png]010

020 030 040
Proportion of 2's

050

0.60




Does the output indicate that the carnival game was unfair?  Explain your answer.

35
Graph [image: image121.png]93¢ 4 2




 on the axes below.

[image: image122.png]cx)

> X





Describe the end behavior of [image: image123.png]c(x)



 as x approaches positive infinity.  Describe the end behavior of [image: image124.png]c(x)



 as x approaches negative infinity.

36
The monthly high temperature (ºF) in Buffalo, New York can be modeled by [image: image125.png]4.9 50 5m — 2.05) + 55.25



, where m is the number of the month and [image: image126.png]Janary

1



.  Find the average rate of change in the monthly high temperature between June and October, to the nearest hundredth.  Explain what this value represents in the given context.

37
Objects cool at different rates based on the formula below. 

[image: image127.png]T=(Ty-Te™ + Ty

T, inal termperanire

T, toom temperaire

7 rate of caoling of the object

t time in minutes that the object cools to a temperature, 7



 



Mark makes T-shirts using a hot press to transfer designs to the shirts.  He removes a shirt from a press that heats the shirt to 400°F.  The rate of cooling for the shirt is 0.0735 and the room temperature is 75°F.  Using this information, write an equation for the temperature of the shirt, T, after t minutes.  Use the equation to find the temperature of the shirt, to the nearest degree, after five minutes.  At the same time, Mark's friend Jeanine removes a hoodie from a press that heats the hoodie to 450°F.  After eight minutes, the hoodie measured 270°F.  The room temperature is still 75°F.  Determine the rate of cooling of the hoodie, to the nearest ten thousandth.  The T-shirt and hoodie were removed at the same time.  Determine when the temperature will be the same, to the nearest minute.


1
ANS:
1

[image: image128.png]X+ 2



  [image: image129.png]W -Su+6
@-Nu-2)
(x+2-3x+2-2)

(x-x




PTS:
2
REF:
012301aii
NAT:
A.SSE.A.2
TOP:
Factoring Polynomials

KEY:
higher power



2
ANS:
2

[image: image130.png]43006°°7 = 5123

5123
4300
5123

0075 =ln 3555

et iy





PTS:
2
REF:
012302aii
NAT:
F.LE.A.4
TOP:
Exponential Equations

KEY:
without common base


3
ANS:
4
PTS:
2
REF:
012303aii
NAT:
F.LE.B.5

TOP:
Modeling Exponential Functions

4
ANS:
2

[image: image131.png]p(x)=4"



, [image: image132.png]1) = [3]



, [image: image133.png]r(x) = 5.297



, [image: image134.png]



PTS:
2
REF:
012304aii
NAT:
F.IF.C.7
TOP:
Graphing Exponential Functions

5
ANS:
1

[image: image135.png]P-2-x46

r+2
paly s

-2 - 55

Pt e

—xlvax

6x+ 14

6x+12




PTS:
2
REF:
012305aii
NAT:
A.APR.D.6
TOP:
Rational Expressions

KEY:
division

6
ANS:
3

[image: image136.png]ol

= 1,743,392,200
=3





PTS:
2
REF:
012306aii
NAT:
A.SSE.B.4
TOP:
Series

KEY:
geometric

7
ANS:
2

[image: image137.png]16x+8=10
X (2x- 1)~ 8(2x - |
@ -8)Ex-1)=0





PTS:
2
REF:
012307aii
NAT:
A.APR.B.2
TOP:
Remainder and Factor Theorems

8
ANS:
3

[image: image138.png](6-ki)* = 27- 361

36 - 12k + k%1* = 27- 361

09— k% — 12ki = —36i





Set real part equal to real part:  [image: image139.png]


  Set imaginary part equal to imaginary part:  [image: image140.png]—12ki = =361

12k _ =36
SR

k=3





PTS:
2
REF:
012308aii
NAT:
N.CN.A.2
TOP:
Operations with Complex Numbers

9
ANS:
3

[image: image141.png]


  0 is extraneous.
PTS:
2
REF:
012309aii
NAT:
A.REI.A.2
TOP:
Solving Rationals

10
ANS:
4

[image: image142.png]2+ 8x=x-32

3t + Tx+32=10



  [image: image143.png]b -dac
7 - 4(2)(32) < 0




PTS:
2
REF:
012310aii
NAT:
A.REI.C.7
TOP:
Quadratic-Linear Systems

11
ANS:
2
PTS:
2
REF:
012311aii
NAT:
A.APR.C.4

TOP:
Polynomial Identities


12
ANS:
3

[image: image144.png]



PTS:
2
REF:
012312aii
NAT:
N.RN.A.2
TOP:
Radicals and Rational Exponents

13
ANS:
2

[image: image145.png]



PTS:
2
REF:
012313aii
NAT:
F.TF.B.5
TOP:
Modeling Trigonometric Functions

14
ANS:
4
PTS:
2
REF:
012314aii
NAT:
S.IC.B.3

TOP:
Analysis of Data


15
ANS:
3

[image: image146.png]x=2y+2

2=y+4
y=21-4




PTS:
2
REF:
012315aii
NAT:
F.BF.B.4
TOP:
Inverse of Functions

KEY:
linear

16
ANS:
2

[image: image147.png]6.67 Y





PTS:
2
REF:
012316aii
NAT:
F.IF.B.4
TOP:
Graphing Polynomial Functions

17
ANS:
3

[image: image148.png]



PTS:
2
REF:
012317aii
NAT:
A.REI.D.11
TOP:
Other Systems

18
ANS:
2

1) [image: image149.png]x—>m flx) >m



; 3) quartic polynomial; 4) three real roots
PTS:
2
REF:
012318aii
NAT:
A.APR.B.3
TOP:
Graphing Polynomial Functions

19
ANS:
4

[image: image150.png]2x0.035=0.07



 or [image: image151.png]



PTS:
2
REF:
012319aii
NAT:
S.IC.B.4
TOP:
Analysis of Data

20
ANS:
3

[image: image152.png]


  Since [image: image153.png]tand <0



, [image: image154.png]



PTS:
2
REF:
012320aii
NAT:
F.TF.C.8
TOP:
Determining Trigonometric Functions

21
ANS:
2
PTS:
2
REF:
012321aii
NAT:
F.BF.A.2

TOP:
Sequences

22
ANS:
4

The distance between the focus and directrix is [image: image155.png]


.  p is half this distance, or 2.  The vertex of the parabola is [image: image156.png]


.  Since the directrix is above the focus, the parabola faces downward.  [image: image157.png]1 2
Rk

)(7. 4 -1

y+1~—(x 4y




PTS:
2
REF:
012322aii
NAT:
G.GPE.A.2
TOP:
Graphing Quadratic Functions

23
ANS:
1

[image: image158.png]1
103252 & 1.0027




PTS:
2
REF:
012323aii
NAT:
A.SSE.B.3
TOP:
Modeling Exponential Functions

24
ANS:
2

1) 1 real, mult. 2; 3) not a quadratic; 4) not a function.
PTS:
2
REF:
012324aii
NAT:
F.IF.C.7
TOP:
Graphing Polynomial Functions

25
ANS:


[image: image159.png]30 +4x’ - x-4)=10
W+ 4) - (x+ 4
- D+





PTS:
2
REF:
012325aii
NAT:
A.APR.B.3
TOP:
Solving Polynomial Equations

26
ANS:


[image: image160.png]



PTS:
2
REF:
012326aii
NAT:
A.CED.A.1
TOP:
Exponential Equations

KEY:
common base shown


27
ANS:


[image: image161.png]



PTS:
2
REF:
012327aii
NAT:
S.CP.A.2
TOP:
Probability of Compound Events

KEY:
probability

28
ANS:


[image: image162.png]normCdf(690,900,680,120) 0.433417




  43
PTS:
2
REF:
012328aii
NAT:
S.ID.A.4
TOP:
Normal Distributions

KEY:
percent

29
ANS:


[image: image163.png]2.459(1.616)"





PTS:
2
REF:
012329aii
NAT:
S.ID.B.6
TOP:
Regression

KEY:
exponential

30
ANS:


[image: image164.png](#+2m-1])(x*+7)-3(x* - 5x)

R L A ST

ot ox e 29x-7




PTS:
2
REF:
012330aii
NAT:
F.BF.A.1
TOP:
Operations with Functions

31
ANS:


[image: image165.png]2 -sxted
-4 -1)
(x+ Dx- D+ Dx-1)




PTS:
2
REF:
012331aii
NAT:
A.SSE.A.2
TOP:
Factoring Polynomials

32
ANS:


[image: image166.png]x < &< 2x — Quadrant [T or IV

N

cos

— Quadrant T or IV



  [image: image167.png]


 must be in Quadrant IV, where [image: image168.png]


 is negative.
PTS:
2
REF:
012332aii
NAT:
F.TF.A.2
TOP:
Finding the Terminal Side of an Angle

33
ANS:


[image: image169.png]AJas-10x = 2x-5
49— 10x = 45 - 207+ 25
0=d4x" - 10x- 24
0=2-5x-12
0= 2+ 3)(x-4)




  [image: image170.png]


 is extraneous.
PTS:
4
REF:
012333aii
NAT:
A.REI.A.2
TOP:
Solving Radicals

KEY:
extraneous solutions


34
ANS:


[image: image171.png]


, and no, since 0.10 clearly falls within 95% of 0.20.
PTS:
4
REF:
012334aii
NAT:
S.IC.A.2
TOP:
Analysis of Data

35
ANS:


[image: image172.png]L «LV:LLT ]




  [image: image173.png]Asx —e0,e(x) — -0



.  [image: image174.png]Asx ——0c(x) — 2



.
PTS:
4
REF:
012335aii
NAT:
F.IF.C.7
TOP:
Graphing Exponential Functions

36
ANS:


[image: image175.png]B(10) - B(6)

L EERE



.  The average monthly high temperature decreases about 4º each month from June and October.
PTS:
4
REF:
012336aii
NAT:
F.IF.B.6
TOP:
Rate of Change

37
ANS:


[image: image176.png](400 - 75)e003% 4 75



,  [image: image177.png]3255 07201

+ 75 % 300



,  [image: image178.png]270 = (450 75)e ™ + 75
r%0.0817



, [image: image179.png]3250700 4 75 = 37567 4 75

1817






PTS:
6
REF:
012337aii
NAT:
A.CED.A.1
