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Name: __________________________________


	Part I

Answer all questions in this part. Each correct answer will receive 2 credits.  No partial credit will be allowed.  For each question, write on the separate answer sheet the numeral preceding the word or expression that best completes the statement or answers the question.


	1 
	What is the value of 
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(1)  70
 
 
 (3)  470

(2)  130 
 
 (4)  530



	2 
	The effect of pH on the action of a certain enzyme is shown on the accompanying graph.
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What is the domain of this function?
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	3 
	Which graph shows that soil permeability varies inversely to runoff?
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	4 
	On a standardized test, a score of 86 falls exactly 1.5 standard deviations below the mean. If the standard deviation for the test is 2, what is the mean score for this test?

(1) 84 
 
 
 (3)  87.5

(2) 84.5

 (4)  89



	5 
	Which transformation of the graph of 
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	A sound wave is modeled by the curve 
[image: image14.wmf].
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  What is the period of this curve?

(1)  
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 (3)  3
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	If 
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(1)  1     
 
 (3) 5

(2)  2     
 
 (4) 4
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	The expression (1 + cos x)(l - cos x) is equivalent to

(1)  1     
 
 (3) 
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	If 
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 is a positive acute angle and 
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(1)  1     
 
 (3) 30°
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	What is the solution of the inequality 
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(1)  y > -5 or y < -11  
 (3) -11 < y < -5

(2)  y > -5  
 
 (4) -5 < y < 11
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	The speed of sound, v, at temperature T, in degrees Kelvin, is represented by the equation 
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  Which expression is equivalent to log v?
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	In physics class, Eva noticed the pattern shown in the accompanying diagram on an oscilloscope.
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Which equation best represents the pattern shown on this oscilloscope?
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	The expression 
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	The roots of the equation 
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 are

(1)  imaginary

(2)  real, rational, and equal

(3)  real, rational, and unequal

(4)  real and irrational
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	What is the radian measure of the angle formed by the hands of a clock at 2:00 p.m.?

(1)  
[image: image42.wmf]2

p




  (3)  
[image: image43.wmf]4

p


(2)  
[image: image44.wmf]3

p

 


  (4)  
[image: image45.wmf]6

p




	16 
	If 
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 is an angle in standard position and P(-3,4) is a point on the terminal side of 
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	When simplified, the expression 
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	What are the coordinates of point A', the image of point A(-4,l) after the composite transformation 
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 where the origin is the center of rotation?

(1)  (-1,-4) 

 (3)  (1,4)

(2)  (-4,-1) 

 (4)  (4,1)



	19 
	The accompanying diagram shows a 24-foot ladder leaning against a building.  A steel brace extends from the ladder to the point where the building meets the ground.  The brace forms a right angle with the ladder.
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If the steel brace is connected to the ladder at a point that is 10 feet from the foot of the ladder, which equation can be used to find the length, x, of the steel brace?
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	The center of a circle represented by the equation 
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 is located in Quadrant

(1)  I 


 (3)  III

(2)  II 
 
 
 (4)  IV 



	Part II
Answer all 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.
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	If 
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	On the accompanying diagram, draw a mapping of a relation from set A to set B that is not a function. Explain why the relationship you drew is not a function.
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	In the accompanying diagram, 
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 is tangent to circle O at A, secant 
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 is drawn, PB = 4, and BC = 12.  Find PA.
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	The time it takes to travel to a location varies inversely to the speed traveled. It takes 4 hours driving at an average speed of 55 miles per hour to reach a location.  To the nearest tenth of an hour, how long will it take to reach the same location driving at an average speed of 50 miles per hour?



	25 
	During a recent survey, students at Franconia College were asked if they drink coffee in the morning. The results showed that two-thirds of the students drink coffee in the morning and the remainder do not.  What is the probability that of six students selected at random, exactly two of them drink coffee in the morning? Express your answer as a fraction or as a decimal rounded to four decimal places.
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	Solve algebraically for x:  
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	Part III
Answer all 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.
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	In physics class, Taras discovers that the behavior of electrical power, x, in a particular circuit can be represented by the function 
[image: image73.wmf].
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 solve the equation and express your answer in simplest a + bi form.



	28 
	On the accompanying grid, sketch the graphs of 
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  Identify and state the coordinates of all points of intersection.
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	Simplify completely:  
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	An architect is using a computer program to design the entrance of a railroad tunnel. The outline of the opening is modeled by the function 
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 where x is expressed in radians.

Solve algebraically for all values of x in the interval 
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 where the height of the opening, f(x), is 6.  Express your answer in terms of 
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If the x-axis represents the base of the tunnel, what is the maximum height of the entrance of the tunnel?



	31 
	The Vietnam Veterans Memorial in Washington, D.C., is made up of two walls, each 246.75 feet long, that meet at an angle of 125.2°.  Find, to the nearest foot, the distance between the ends of the walls that do not meet.



	32 
	The current population of Little Pond, New York, is 20,000.  The population is decreasing, as represented by the formula 
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 where P = final population, t = time, in years, and A = initial population.

What will the population be 3 years from now?  Round your answer to the nearest hundred people.

To the nearest tenth of a year, how many years will it take for the population to reach half the present population? [The use of the grid is optional.]
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	Part IV
Answer all questions in this part.  Each correct answer will receive 6 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.
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	Since 1990, fireworks usage nationwide has grown, as shown in the accompanying table, where t represents the number of years since 1990, and p represents the fireworks usage per year, in millions of pounds.

[image: image86.emf]
Find the equation of the linear regression model for this set of data, where t is the independent variable. Round values to four decimal places.
Using this equation, determine in what year fireworks usage would have reached 99 million pounds.

Based on this linear model, how many millions of pounds of fireworks would be used in the year 2008?  Round your answer to the nearest tenth.
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	Given: parallelogram FLSH, diagonal 
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Prove:  
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