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Find the positive difference between the roots of the following quadratics. If there is only one root, simply 
give the value of that root.  

A: 𝑥! − 9 

B: 𝑥! + 12𝑥 + 36 

C: 4𝑥! + 8𝑥 − 5 

D: 𝑥! − 4𝑥 + 1 
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Let 𝑥 ⋈ 𝑦 = 3𝑥 + 𝑦 − 𝑦! + 2. Let 𝑎∎𝑏 = 4𝑎𝑏 − 2𝑏. 

A: Evaluate 2 ⋈ (3 ⋈ 3). 

B: Solve for 𝑛 if 𝑛 ⋈ (−1) = 15. 

C: Evaluate (4∎5)∎1. 

D: Solve for 𝑚 if 5∎𝑚 = 108.  
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A: Given the polynomial (2𝑥 + 𝑦)", find the coefficient of the 𝑥!𝑦 term. 

B: Find the discriminant of the polynomial 2𝑥! + 10𝑥 + 11. 

C: Find the positive value of 𝑧 that satisfies the equation (𝑧 + 4)! − 25 = 0. 

D: Polynomial 𝐾 is (2𝑥 + 𝑦)(9𝑥 + 𝑦) + (9𝑥 + 𝑦)(𝑥 − 3𝑦). Polynomial 𝐻 is 4(𝑥 − 3𝑦)! + 18𝑥𝑦 − 2𝑦!. 
Find     𝑎 + 𝑏 + 𝑐 when the difference 𝐾 − 𝐻 is written in the form 𝑎𝑥! + 𝑏𝑥𝑦 + 𝑐𝑦!. 
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A: Find the number of prime numbers less than 75. 

B: In Heliraland, license plates have 6 characters. The first two characters must be distinct letters, and the last 
four can be any digit. How many different license plates are possible in Heliraland? 

C: Helena is selecting books to study. She has 5 biology books, 3 chemistry books, and 8 physics books. In 
how many different ways can she select one biology book, one chemistry book, and one physics book? 

D: Kira is trying to make four-digit numbers using only the digits 1, 2, 7, and 9. How many numbers can she 
make if her number has to be divisible by 2 and she can use each digit only once? 
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A: What is the smallest root of the quadratic 𝑥! − 6𝑥 + 5 ? 

B: If the equation 𝑥! + 4𝑥 + 2 = 0	is rewritten in the form (𝑥 + 𝑎)! + 𝑏 = 0 for some integers 𝑎 and 𝑏, 
what is 𝑎 + 𝑏? 

C: If the equation 𝑥! + 8𝑥 + 8 = 0	is rewritten in the form (𝑥 + 𝑎)! + 𝑏 = 0 for some integers 𝑎 and 𝑏, 
what is 𝑎 + 𝑏? 

D: If the equation 2𝑥! + 12𝑥 + 23 = 0	is rewritten in the form 𝑐(𝑥 + 𝑎)! + 𝑏 = 0 for some integers 𝑎, 𝑏 and 
𝑐 such that 𝑐 > 0, what is 𝑎 + 𝑏 + 𝑐? 
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A: Let’s buy some expensive fruit. Buying one apple and one orange costs $200 total. Buying two apples and 
4 oranges costs $500 total. How much does 1 apple cost? 

B: What is the value of 𝑚 if the following system of equations is true? 

>4𝑚 + 5𝑛 = 88
4𝑛 − 3𝑚 = 27 

C: What is the value of 𝑥𝑦 if the following system of equations is true? 

@5𝑥 − 2𝑦 = 1
6𝑥 − 5𝑦 = 9 

D: Alex has 12 coins in his pocket, each of which is either a nickel or a dime. They are worth a total of $0.85. 
How many nickels does Alex have in his pocket? 
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An arithmetic sequence is a sequence of numbers such that the difference between consecutive terms is 
constant. For example, 1, 3, 5, 7,	⋯ is an arithmetic sequence because the difference between each pair of 
consecutive terms is 2. 

A: Consider the arithmetic sequence 1, 5, 9, 13, 17,	⋯. Find the 16th term in the sequence. 

B: How many terms are in the arithmetic sequence 3, 5, 7, 9,	⋯	, 35? 

C: If the pattern continues, what is the next term in the sequence 2, 1, ½, ¼, ⋯?	

D: Find the smallest integer n for which the sum of the integers from -15 to n (including -15 and n) is at least 
30. 
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A: A bottle of orange juice is on sale for 20% off. If its sale price is $3.20, what was the original price in 
dollars of the orange juice before the discount? There is no tax. 

B: You are buying a new mechanical pencil that is usually $5.00, but today it is on sale for 50% off. After the 
discount, you still have to pay a 6% sales tax. How much in total (in dollars) did you pay for the pencil?  

C: I have 80 liters of fruit juice that is 20% strawberry and 80% kiwi. How many liters of a fruit juice that is 
80% strawberry and 20% kiwi do I have to add to get a fruit juice that is 30% strawberry? 

D: What is 45% of 80? 
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A: What is the sum of the slope and the y-intercept of the line that goes through the points (−2,−5) and 
(4, 19)? 

B: Consider line A that goes through the points (1, 2) and (−4, 5). If line A is written in the form 𝐴𝑥 + 𝐵𝑦 =
𝐶 for relatively prime integers 𝐴, 𝐵, and	𝐶 such that 𝐴 > 0, what is 𝐴 + 𝐵 + 𝐶? 

C: What is the x-coordinate of the intersection of the two lines 3𝑥 − 2𝑦 = −28 and 𝑦 = −2𝑥 − #
!
 ? 

D: What is the value of 𝑘 if the lines 𝑦 = $
"
𝑥 + 7  and 𝑦 = 6𝑘𝑥 + 3 are perpendicular? 
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A: If 3(𝑥 + 7) = 42, what is 𝑥? 

B: Andrew and Zach are working together to write 680 math tests. Andrew writes math tests at a rate of 30 
tests per hour. At what speed, in tests per hour, should Zach write if they want to finish all 680 tests in exactly 
10 hours? 

C: Amy drove a distance of 440 kilometers at an average speed of 40 kilometers per hour. How many hours 
did her trip take? 

D: Three consecutive even integers sum to 36. What is the largest of the three integers? 
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A: If  %
#
𝑥 + "

!
𝑦 = 7, what is the value of 8𝑥 + 21𝑦? 

B: Solve for 𝑥 if  &
'
+ &

"
= 24 

C: What is the sum of all possible value(s) of x if  &
!()&(*
&(%

= 2 ? 

D: If infinitely many values of 𝑘 satisfy the equation 3(14 + 2𝑐𝑘) = 42 + 42𝑘, then what is the value of 𝑐? 
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A: Simplify the following expression into prime factored form: 3* + 3* + 3* + 3* + 3*. 

B: Simplify the following expression into prime factored form: 36
"
! + 216

!
". 

C: Simplify the following expression into prime factored form: (9!)" ∙ 3'. 

D: If 25(&,$) = 2, then what is 5!&($? 
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Given the function 𝑓(𝑥) = 4𝑥! − 12𝑥 + 25, 

A: Find the axis of symmetry of f(x). 

B: Find the y-coordinate of the minimum point of f(x). 

C: Find the y-intercept of f(x). 

D: Find the absolute value of the vertical shift from f(x) to g(x), where 𝑔(𝑥) = (2𝑥 − 3)! + 31. 
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Determine the number of integral solutions to each of the following. 

A: |2𝑥 + 1| = 7 

B: |5𝑥 + 1| = 9 

C: |3𝑥 + 3| ≤ 8 

D: (𝑥 + 2)(𝑥 − 5) − 𝑥! < 0 where 𝑥 is less than 4. 
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