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1. E, None of these are irrational numbers since all can be written as a fraction.
2. C, The leading coefficient is the coefficient of the highest degree term of the polynomial, in this case 15. The degree of the polynomial is the highest exponent present, in this case 4. 
3. C, The expression can be rewritten as . The expression can be simplified by replacing the two present exponents with one, which can be done by multiplying the exponent of  and the exponent of the quantity . . The expression can be rewritten as .
4. E, Natural numbers are positive counting numbers greater than zero; none of the answer choices are positive integers greater than zero, so none are natural numbers.
5. B, The amount that Sara earns can be modeled by the function:  where y is the amount of dollars that Sara earns and x is the number of hours that Sara works. Plugging 100 in for y, the equation can be solved for x:



6. A,  is found by adding like terms:


7. B, 







8. C, By plugging 2 in for x, the function can be evaluated:



9. A, The sum of the zeros can be found by evaluating the expression :

10.  D, By plugging 34 in for the value of f(x), the function can be solved for x:




The positive solution to the function is 5.
11.  A, The first equation must be put into slope intercept form:



	The equations are then set equal to each other and solved for x:




	-1 is substituted in for x in one equation and the equation is solved for y:



Putting this in proper form, the answer is (-1, 9)
12. B, The intersection of the two lines is the solution to the two equations. The y-coordinate of the intersection is 5. The graph shows that the line with the positive slope intersects the y-axis at the point (0,0). .
13.  D, Let g represent the number of goats that Malery owns and let p represent the amount of penguins that Malery owns. The total amount of animals that Malery owns is represented by the equation: . The total amount of legs of all of the animals combined is represented by: . Substitution can be used to solve this system of equations:






Malery owns 18 goats.
14. B, The given expression can be simplified by factoring the numerator. Although this can be done many ways, the quadratic equation is shown for example.




 and 
 and 
The factors of the numerator are () and (). Substituting these factors in for the numerator, the expression becomes:

Cancelling out common factors in both the numerator and denominator:

15. C,


Putting this into interval notation, ().
16.  D, The total amount of lemonade after more lemon juice is added is represented by:

where x is the amount of liters of lemon juice added. Since 20% of the 10 liters of lemonade is lemon juice, there are 2 liters of lemon juice in the original lemonade solution. The amount of liters of lemon juice in the lemonade after more is added is represented by:

The new lemonade solution needs to be 60% lemon juice, so the following ratio compares the amount of lemon juice in the lemonade to the total amount of lemonade:

This equation can be solved for x, the amount of lemon juice added:




10 liters of lemon juice must be added.
17.  B, The expression can be rewritten as:

which can be further simplified:







18. C, By switching the positions of x and f(x), the inverse function, f-1(x) can be found:





19.  A, The slope of the line is:

Putting this into slope intercept form, the y-intercept can be found:



The y-intercept is 10.
20. E, The first six prime numbers are: 2, 3, 5, 7, 11, and 13. The first five perfect squares are: 1, 4, 9, 16, and 25. 
21.  A, The expression can be rewritten as:

The equal terms in both the numerator and denominator cancel out, leaving:

22.  B, Evaluating :



Plugging this value into :



23. B, The number of crystals that Lex Luthor owns can be modeled by a system of equations:


By subtracting the second equation from the first, the system of equations can be solved to find the number of evil lairs that Lex Luthor has:



Simplifying,  and . Substituting 2 lairs back into the first equation,  and . 
24. C, Both lines are correctly drawn on each graph, so students must identify which answer choice shows the correct shading associated with the given system of inequalities. For the inequality , since the solution to the inequality is above or on the line , the shading should be above this solid line. For the inequality , the solution to the inequality is below the line , so the portion of the graph under the dotted line  should be shaded. Option C correctly shows this combination of shading.
25. C, the roots of x2+2x-24 are 4 and -6, so the average of the two roots is -1 (Additionally, the vertex of the parabola is at (-2/2)=-1)
26.  C, the smallest value of f(x) will occur at the vertex at x=-1; thus, the smallest value will be (-1)2 +2(-1) - 24= -25
27.  A, g-1(7) = 2 since 3(2) + 1 = 7, and 22 +2(2) + 4 = 12
28.  B, the ones digit of 5 raised to any power will be 5 (5, 25, 125, 625, etc.)
29.  D; the square root of 9x2 is 3x; thus, 9 x2 terms are needed.
30.  D; the result of any given day does not affect the probability of ordering Chinese takeout on any other day, so the probability that Jakub orders Chinese takeout is always 1/2.
