On my academic honor, I attest that the work in this exam is all of my own understanding, and that I did not consult unauthorized outside people or resources in completing this exam.  
Signature:
Printed Name:
Precalculus – Final Assessment
Show your work (neatly) on separate paper and make sure your answers are clearly indicated

1.) Consider the quadratic function in standard form given by y = -4x2 – 16x + 7.  Determine the exact value of the roots of the function algebraically, restate the function in vertex form, and give the domain and range.

2.) Consider the function .  Describe the transformations of the graph of the absolute value function f(x) = |x| as they relate to the graph of g(x).  Sketch the graph of g(x) and state the domain and range.



3.) Use the following graph to evaluate  and .		
 = ____________



 = __________
[image: ]

										







4.) If the point (4, -7) is on the graph of h(x), identify a point on the following:

a.) h(x - 4) + 2						b.)  -h(x + 2) - 3

c) ½ (h(-x)) + 4						d.) 3h(2x) + 1


5.)	Find a formula for the following trigonometric function.		
amplitude = ________	midline: ___________		period = _________	B = __________

[image: ]

Formula:

6.) Determine the following EXACT values:
a.) Sin -150◦						b.) Cos 450◦

c.) Sin2 23.76◦ - tan 765◦ + cos2 23.76◦			d.) Sec4 315◦

e.) Tan -19π/4						f.) Sin 73π/12

g.) Cos 10523.1◦ * Sec 10523.1◦				h.) Cos 25◦ Cos 5◦ - Sin 25◦ Sin 5◦


7.) The amount (in milligrams) of a drug in the body t hours after taking a pill is given by .  Answer each of the following questions.  Include the units in your answers.
a. What is the initial dose given?											
b. What percent of the drug leaves the body each hour?  (What is the growth rate/decay rate?)	

c. What is the amount of drug left after 4 hours?  Round to the nearest tenth.

	d.  	What is the half-life of the drug?  Use logarithms to solve.  Show your work and then round to 		the nearest tenth.	


8.)  A cable pegged into the ground is anchored to the top of a building.  The angle between the cable and the ground is 53◦ and the length of the cable is thirty feet.  How high is the building?


9.) Fill in the blanks:

The polynomial f in the accompanying graph has leading term  

(i.e. + terms of lower degree).  
We know that a is ________________(positive/negative), 	n is ________________(even/odd), and 
	the smallest possible value of n is ______________.

	[image: ]



10.)  Solve for the exact value of the variable:
a.)  						b.) log5(3 – 2x) = 4


11.) Find an angle with 0◦ < θ < 360◦  that has the same:    Hint:  All Students Take Calculus      
a.) cotangent as 73◦					b.) secant as 152◦


Find an angle with 0 < θ < 2π  that has the same:  
c.) sine as 2π/3						d.) cosine as 12π/11

12.)  A triangle has side lengths of six, eight, and ten cm.  Determine the angle sizes of the triangle in degrees, to the nearest tenth, as well as the area of the triangle to the nearest hundredth.

13.)   Consider the following piecewise function.  Sketch a rough graph (with a scale), and state the domain and range.

 f(x) =               	{  -x2 + 1,           x < -1
		{  ½ x + ½ ,        -1 < x < 2
		{ -2x + 5,         x ≥ 2


14.) Consider the function y = -3 sin (1/2 x – 1) + 4.  Determine the amplitude, period, phase shift, and midline of the sinusoidal curve, as well as the domain and range.  Sketch a rough graph, labeling the exact values of one point on the midline, crest of a wave, and trough of a wave.  Include a scale on the x-axis.  Restate the function as a cosine curve.

15.)  A colony of insects has a population that is declining exponentially.  A population of 175,000 bugs is reduced to 125,000 over the course of seven months.  Determine algebraically the formula for the population of the form y = abt, and then state your b-value rounded to the nearest thousandth.  What is the per month decay rate?  Using logarithms, determine how long it would take the population to be reduced to 80,000, and then round to the nearest tenth.  (Bonus – what is the continuous decay rate?)

16.) Determine the average rate of change for the function f(x) = -2ex+1 + 3 on the x-interval from [-1,3] to the nearest hundredth.  Also, looking at the graph, identify the concavity of the graph on that interval.  What does the concavity of the graph tell you about the rate of change on that interval?
17.) State the domain and range of the following functions.  (Perhaps looking at the graph on the calculator might help.)
a.) 			b.)  - 2		c.) y = 
Bonus) Find the domain and range of 

18.) A parabola has a vertex at (4,3) and passes through the point (8, -5).  Determine the formula for the quadratic and state the exact value roots (if any), domain and range.

19.) You deposit $7000 into an account paying a nominal interest rate of 5.4% per year.  What would be the balance of the account in eight years if the balance were compounded:
a.) annually			b.) quarterly		c.) continuously 
Show your equations.

20.) If you know that the point (2, -4) is on the graph of -2(f(x+1)), then what point must be on the graph of f-1(x-5) + 2?    (Think carefully about relationship of inverses with the necessary transformations and the proper order!)

21.) You are on a Ferris Wheel with a diameter of 80 yards that loads the gondolas 3 yards off the ground, moving counterclockwise every five minutes.  If at t=0 you are at the six o’clock position, state your height of the ground as a function of minutes.    
Miniscule bonus – Who invented the Ferris Wheel?
22.) Find the inverse of the line y = 3x – 9 and determine the coordinates of the point where the line intersects its inverse. 

23.) Decompose the following functions into three simpler functions such that f(x) = a(b(c(x))).
i.)	f(x) = sin 3 (1/2 x + 2)					ii.) f(x) = 		

24.) Decompose the functions into y = u(v(x)) given u or v  (We’re sticking with these letters, since that is what you’ll see in future courses!)
 a.)  y = 		If  v(x) = 2x + 3, what is u(x)?
b.)  y = 29tan(x)		If u(x) = 23(x-1) , what is v(x)?
25.) For the following rational functions, find any x-intercepts, y-intercepts, horizontal asymptotes, vertical asymptotes and holes:

1. 		b.) 		c.) 
[bookmark: _GoBack]
26.) Find the inverse for the following functions.  (Assume they are restricted to domains such that they are invertible.)
a.) 						b.) 


c.) 						d.) y = x   
								( a nice easy one to wrap up on )








Miniscule Bonus – What is your favorite function, and why?



Please accept my best wishes on your continuing academic ventures
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