
 

 

January Regional                                                                                                   Pre-Calculus Team Question 1 

Find 𝑨 + 𝑩𝑪 (disregard units) 

 

A. Find the sum of the real solutions of the polynomial 𝑓(𝑥) = 𝑥! − 6𝑥" − 6𝑥# − 7𝑥 − 6  

B. How many three digit even integers can be formed with the digits 2, 3, and 0? (Assume no digit is used 
twice and three digit integers to be greater than 99) 

C. A wheel rotates at a constant rate of 5	 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 𝑠𝑒𝑐6  with a diameter of 25 centimeters. Find the linear 
speed at which the wheel is rotating in meters per second.   

January Regional                                                                                                   Pre-Calculus Team Question 2 

Find 𝑨
𝟐"𝑪
𝑩𝑫

 (as an improper fraction) 

A. Find the area of a triangle with side lengths 5, 6, and 9 

B. Solve for 𝑥: 3$%&" = 243 

C. Find the maximum value of y if 𝑦 = 2(cos 𝑥)(cos 𝑥 − sec 𝑥) − sin# 𝑥  

D. There are four conic section names: Circle, Ellipse, Hyperbola, and Parabola. Find the number of letters in 
the name of a conic section with an eccentricity of zero.    

January Regional                                                                                                   Pre-Calculus Team Question 3 

Find 𝑨 + 𝑩 + 𝑪 

A. If !%'(
#%!'!%&#

= )
#%'*

− +
%'#

, find 𝑀 +𝑁  

B. What is the remainder when 𝑥$ + 6𝑥" − 2𝑥# + 7𝑥 + 3 is divided by 𝑥 + 4?  

C. Find the number of distinct integer solutions of the inequality: *
|%'#|

≥ 4  

January Regional                                                                                                   Pre-Calculus Team Question 4 

Find 𝑨𝑩 (as an improper fraction) 

A. Evaluate 
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B. Evaluate 

EcosF
5𝑛
3
𝜋H

*4

56*

 

 

 



 

 

January Regional                                                                                                   Pre-Calculus Team Question 5 

Find (𝑨𝑫)𝟐 + 𝑩𝑪 (in the form '()√+
,

, where S and W are relatively prime and θ is prime) 

A. Find the phase shift of 𝑓(𝑥) = 3 cos(2𝑥 − 5) − 2 

B. Evaluate tan(15°) 

C. If cot(60°) = )√"
+

 , find (𝑀 + 𝑁), where M and N are relatively prime integers 

D. Find the eccentricity of 2𝑦# − 5𝑥# + 30𝑥 − 8𝑦 = 47 

January Regional                                                                                                   Pre-Calculus Team Question 6 

Find 𝑨𝑩𝑪 (as an improper fraction) 

A. Triangle MNO is drawn on a Cartesian plane, with vertices at the M(1,2), N(5, −1), and O(−3,−4). Find 
the length of the longest altitude in triangle MNO.   

B. Evaluate P−3 9
5 2P  

C. What is the period of 𝑦 = tan(3𝑥)?  

January Regional                                                                                                   Pre-Calculus Team Question 7 

Find 𝑨 𝑩(  (as an improper fraction) 

A. Find the area of the region bounded by the graphs 𝑦 = √25 − 𝑥# and 𝑦 = S𝑥√3S (in radians) 

B. Find the slope of the line defined parametrically by T𝑥 = 4𝑡 − 3
𝑦 = 5𝑡 + 6 

 

January Regional                                                                                                   Pre-Calculus Team Question 8 

Find 𝑨𝑩 + 𝑪 

A. If 𝑔(𝑥) = 5𝑥# − 13, find 𝑔'*(7) on the interval (0,∞) 

B. How many of the following functions are odd? 

 𝑓(𝑥) = tan(2𝑥)  𝑓(𝑥) = cos(3𝑥)  𝑓(𝑥) = sec(𝑥) csc(𝑥)  𝑓(𝑥) = |𝑥"| − 𝑥#  𝑓(𝑥) = 1 − 3 sin#(𝑥)

C.  Find 𝑥 if 9 = X(𝑥 − 5)Y(𝑥 − 5)Z(𝑥 − 5)… 

 

 

 



 

 

January Regional                                                                                                   Pre-Calculus Team Question 9 

Find 𝑨𝑩𝑪 

A. A parabola with vertex (4,6) and focus (4,8) crosses the y-axis at the point (𝑚, 𝑛). Find (𝑚 + 𝑛) 

B. Find the sum of the coefficients in the cubic polynomial where 𝑓(2 − 𝑖) = 𝑓(3) = 0 and leading 
coefficient is one. (Assume all coefficients to be rational) 

C. How many zeroes exist for 𝑓(𝑥) = sin(3𝑥) sin(6𝑥) on the interval (0, 𝜋)? 

 

January Regional                                                                                                 Pre-Calculus Team Question 10 

Find )𝑩𝑫
𝟐𝝅
*
𝟐
− 𝑨𝑪 (as an improper fraction) 

A. Evaluate cot ]!8
$
^ cos ]#8

"
^ 

B. Find the area enclosed by the graph of 4𝑥# + 3𝑦# − 16𝑥 + 6𝑦 = −7   

C. If 4𝑥 + 𝑦 = 37 and 3𝑥𝑦 = 234, find (𝑥 + 𝑦) where x and y are integers 

D. Find the maximum number of turning points in the graph of a ninth degree polynomial function 

 

January Regional                                                                                                 Pre-Calculus Team Question 11 

Find 𝑨𝑩𝑫
𝑪

 (as an improper fraction) 

 

A. The sides of a triangle are in the extended ratio 5:7:8. Find the cosine of the second largest angle. 

B. In triangle XYZ: 𝑋𝑌 = 7, 𝑌𝑍 = 5, and ∠𝑍 = 8
"
. Find the length of 𝑋𝑍  

C. Solve for 𝑥: √36 + 𝑥 = 3 + √𝑥 + 1 

D. Determine csc(1860°) 

January Regional                                                                                                 Pre-Calculus Team Question 12 

Find 𝑨 + 𝑩 + 𝑪 

 

A.  Find the smallest value 𝑚 such that the point (𝑚, 8) is on the graph of a parabola with vertex at the point 
(−1,3) and directrix equation 𝑦 = −2  

B. Find the sum of the integral solutions to the inequality: |𝑥# − 8𝑥 − 4| < 16  

C. Let (ℎ, 𝑘) be the center of 2𝑥# + 3𝑦# − 6𝑥 + 12𝑦 = 45, find (ℎ − 𝑘) 



 

 

January Regional                                                                                                 Pre-Calculus Team Question 13 

Find 𝑨𝑩𝑪𝑫 (as an improper fraction) 

Note: The traditional restricted ranges are used for all trigonometric arc functions 

A. Compute: arctan ]√"
"
^ + arccot(−1) + arcsin ]√"

#
^    (in radians) 

B. Evaluate cos ]arcsin ]!
9
^^ 

C. Find the sum of the real values equal to Y20 + Z20 + √20 +⋯ 

D. Solve for (𝑥 + 𝑦) in the system of equations: T5𝑥 − 3𝑦 = 36
2𝑥 + 𝑦 = −1  

 

January Regional                                                                                                 Pre-Calculus Team Question 14 

Find 𝑨𝑩𝑪𝑫  

Trigonometric Arc functions are defined over the traditional restricted ranges 

A. What is the remainder when 13"$! is divided by 5? 

B. Compute: 𝐴𝑟𝑐𝐶𝑜𝑠 ]− *
#
^ 

C. Evaluate |4𝑖 − 3| 

D. The characteristic of log 16 

January Regional                                                                                                 Pre-Calculus Team Question 15 

Find 𝑨𝑩𝑪 (in the form 𝑎 + 𝑏√𝑐 for c prime) 

 

A. Find the number of asymptotes for the graph of 𝑓(𝑥) = #%"'!%!'9%&#4
"%!&(%&#

 

B. Find the sum of the possible radii of a sector with: area 𝐴 = 6 and perimeter 𝑃 = 10 (in radians) 

C. Simplify 4 sin(15°) cos(75°) 


