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Instructions: 
● You have 63 minutes to complete the items in this packet.   
● Record all your responses on the answer card in spaces labeled # 

1 through 20.   
● Use the last page of this packet for scratch paper.   
● Each page has five items and every participant answers the same 

set of items. 
● Each correct response is worth 5 points, no response earns 0 

points, and every incorrect response earns -1 point. 
● The card reader is sensitive to erasures.  Do not mark your answer 

card during the first 60 minutes.  Instead, write your responses 
down in this packet.  You will receive clear instructions to mark 
your answer card with your final responses during final three 
minutes.  This will help you minimize erasures, which can affect 
your score negatively. 

● Do not erase marks already on your cards in the area labeled 
“Student Number.” 

 
Scoring Note: In the event of a tie score, item #20 is used as a tie-

breaker. If ties still remain, item #19 will be used a tie-
breaker, etc.  A tie is resolved/won only with a correct 
response.  Team ties are resolved based on the 
highest individual scorer for each team. 
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ITEM 1. A test has two parts.  The first part is worth 60% and the second part is 
worth 40%.  If a student gets 95% of part one correct, what exact 
percentage must the student achieve on part two to earn 90% on the 
entire test? 

 

a)   80% b)    82.5% c)   85% d)   87.5% e)   none of these 

 
 
 

ITEM 2.   Define the operation $ by  𝑎 $ 𝑏 = 𝑎 + 𝑏 − 𝑎𝑏 .  Find  (2 $ 3) $ 4 . 
 

a)   4  b)   5  c)   6  d)   7  e)   none of these 

 
 
 

ITEM 3. The midrange of a set of numbers is the average of the maximum and 
minimum values in the set.  For a set of six increasing nonnegative 
integers, the mean, the median, and the midrange are all 5.  How many 
such sets are there? 

 

a)   10  b)   12  c)   20  d)   24  e)   none of these 

 
 
 

ITEM 4. Two adjacent faces of a three dimensional rectangular box have areas 24 
units2 and 36 units2 respectively.  If the length, width and height of the box 
are all integers, how many different volumes are possible for the box? 

 

a)   3  b)  4   c)   5  d)   6  e)   none of these 

 

 

 

ITEM 5.    If L has an equation ax + by = c, M is its reflection across the y-axis, and N 
is its reflection across the x-axis, which of the following must be true about 
M and N for all nonzero choices of a, b, and c? 

 

a)  The x-intercepts are equal  b)  The y-intercepts are equal   

c)  The slopes are equal   d)  The slopes are opposite 

e)   none of these  
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ITEM 6.   Joe must determine the greatest whole number of feet from which a 
ceramic ball can be dropped without breaking.  He has two identical 
ceramic balls which he can drop from any whole numbered height he 
wants.  If he must determine this height with not more than 12 drops, what 
is the greatest height for which he can determine this with certainty? 

 

a)   1 – 13 ft  b)   14 - 40 ft  c)   41 – 65 ft      

d)   66 – 89 ft.    e)   none of these 

 
 
 

ITEM 7.   Each face of a cube is painted with a different color (6 colors in all).  The 
cube is then cut into 64 smaller cubes with each of the smaller cubes of 
equal size.  How many of the smaller cubes have any faces painted with 
two (or more) of the original six colors? 

 

a)   24  b)   28  c)   32  d)   38  e)   none of these 

 

 

ITEM 8.    A fraction is chosen at random from all positive unreduced proper fractions 
with denominators less than 6.  Find the probability that the fraction’s 
decimal representation terminates. 

 

a)   
3

5
  b)   

2

3
  c)   

7

10
  d)  

7

9
   e)   none of these 

 
 
 

ITEM 9.  Find the units digit of 32017 - 22017 

a)   1  b)   3  c)   7  d)   9  e)   none of these 

 
 
 
 
ITEM 10.    The equation |𝑥| + |𝑦| = 2 defines four line segments which enclose a 

region in the x-y plane.  The area of the enclosed region is: 
 

a)   4  b)   8  c)   4𝜋 d)   8𝜋 e)   none of these 

  



2017 StLCC Excellence in Mathematics Contest Page | 4 

 

ITEM 11.    In how many distinct ways can a 4 x 4 square be covered 
by four tiles with the given shape (where rotations of the 4 x 
4 square are not considered distinct)? 

  

a)   5  b)   6  c)   8  d)   9  e)   none of these 

 
 
 

ITEM 12.   Call an integer biprime if it is the product of two distinct prime numbers 
(thus, 6 and 15 are biprime, but 9 and 12 are not).  If N is the smallest 
number such that N, N + 1, and N + 2 are all biprime, find the largest 
prime factor of N(N + 1)(N + 2). 

 

a)   13  b)   17  c)   29  d)   43  e)   none of these 

 
 
 

ITEM 13.    A fair coin is labeled with N on one side and W on the other.  A fair die has 
two sides labeled with T, two with E, and two sides labeled with O.  The 
coin and the die are each tossed three times.  Find the probability that the 
letters which result can be arranged to spell NEWTON. 

 

a)   1/12 b)   1/24 c)   1/36 d)   1/48 e)   none of these 

 
 
 

ITEM 14.    Let 𝑎 + 𝑏 = 𝑀 and 𝑎𝑏 =  𝑁.  The polynomial 𝑎4 + 𝑏4  can be 

represented as 𝑃𝑀4 − 𝑄𝑀2𝑁 + 𝑅𝑁2 where P, Q, and R are positive 

integers.  Find  𝑃 + 𝑄 + 𝑅. 

  

a)   4  b)   5  c)   6  d)   7  e)   none of these 

 

ITEM 15.   In the convex pentagon STLCO, 𝑂𝐶̅̅ ̅̅  ⊥  𝐶𝐿̅̅̅̅  and 𝑇𝐿̅̅̅̅  ⊥  𝐶𝐿̅̅̅̅  , 𝑂𝐶̅̅ ̅̅ = 𝐶𝐿̅̅̅̅ =
63 units, 𝑇𝐿̅̅̅̅ = 79  units, 𝑆𝑇̅̅̅̅ = 39 units, and 𝑆𝑂̅̅̅̅ = 52  units.  Which of 

these is the closest to the area of the pentagon in square units? 

 

a)   4500 b)   5500 c)   6500 d)  7500  e)   none of these 
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ITEM 16.    Out of 10 red chips and 15 green chips, 6 are placed into a bag, 10 into a 
box, and 9 into a bowl.  In how many ways can the chips be distributed if 
only the number of red and green chips in each container matters? 

a)   49  b)   50  c)   55  d)   56  e)   none of these 

 

ITEM 17. Let P(x) be a polynomial with nonnegative integer coefficients.  If  

P(2) = 77 and P(P(2)) = 1874027, find the sum of its coefficients. 

 

a)   21  b)  19  c)   17  d)   15  e)   none of these 

 

ITEM 18.    A circle contains 25 points chosen so that the lengths of the arcs between 
any two adjacent points are equal.  Three of these points are chosen at 
random.  Let the probability that the triangle formed is right be R, and the 
probability that the triangle formed is isosceles be I.  Find |R – I| 

 

a)   
1

5
  b)     

3

17
 c)  

1

7
   d)   

3

23
  e)   none of these 

 

ITEM 19.   Given an equilateral triangle ABC with sides of length x, let CDE be an 

isosceles triangle with CD = CE = √7 and DE = 1.  The segments AD and 
BE both have length 2.  Find the length of x:     C 

 

 

 

 

               D        E 

             A           B 

a)   
2+ √38

2
 b)   

3+ √26

2
 c)   

4+ √17

2
 d)  

5+ √13

2
 e)   none of these 

 
 

ITEM 20.   Let ABC be a triangle with ∡𝐴 =  60∘
.  Suppose the points M, N, and K lie 

on the line segments BC, AC, and AB respectively such that  

BK = KM = MN = NC.  If AN = 2AK, find the value of ∡𝐵.  

 

a)   30o b)   45o c)   60o d)   90o e)   none of these 
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