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• The positive integers are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, ….

• The Pythagorean Theorem says that 222
cba =+  where a, b, and c are side lengths of a right

triangle and c is the hypotenuse.

• A scalene triangle has three sides of unequal length.

1. A unit fraction is a proper fraction of the form 1/n where  is an integer greater than 1. The

numerator is always 1. Examples: 1/3, 1/29, 1/100   Find two ways to write 4/5 as the sum of three

different unit fractions.

2. Insert all 11 integers 1, 2, 3,  , 10, 11 into

this shape so that the sum of all the vertical

squares is 43 and the sum of all the horizontal

squares is 28. What number is in the corner?

3. Find a set of three different positive integers given that their product is 72 and that their sum is a

multiple of 7.

4. The area of the scalene triangle shown is 84 sq. units. Two side lengths are given as AB=10 and

AC=21. Determine the length of the third side BC.

OVER



5. Determine the area of the trapezoid.

6. An army of ants is organizing a peace march across a room. If they form columns of 8 ants there

are 4 left over. If they form columns of either 3 or 5 ants there are 2 left over. What is the smallest

number of ants that could be in this army?

7. Let . How many subsets of   consisting of 8 (eight) different

elements are such that the sum of the eight elements is a multiple of 5?

8. Let  denote the maximum number of points of intersection strictly between lines  and 

formed by joining the m points on  to the  points on  in all possible ways.  as

shown in the diagram.

(a)  Compute 

(b)  Compute 

(c)  Give a formula for 

9. (a)  How many subsets  of  have the property that  contains at least 2 elements and

      no two elements of   differ by 1? As an example,  satisfies these two properties but

       does not.

      (b)  Repeat with the set {1, 2, 3, 4, 5, 6}.
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1. How many positive 3-digit numbers abc are there such that ? For example, 202 and 178 

have this property but 245 and 317 do not. 
                                         

 
2. (a)  Let 1 2 . For how many n between 1 and 100 inclusive is  a multiple of 5? 
 

(b)  For how many n between 1 and 100 inclusive is 1 2 3 4  a multiple of 5? 
 
 
3. An army of ants is organizing a march to the Obama inauguration. If they form columns of 10 ants 

there are 8 left over. If they form columns of 7, 11 or 13 ants there are 2 left over. What is the 
smallest number of ants that could be in the army? 
 

 
4. How many perfect squares are divisors of the product 1! · 2! · 3! · 4! · 5! · 6! · 7! · 8! ? (Here, for 

example, 4! means 4 · 3 · 2 · 1.) 
 

 
 
 

5. The two large isosceles right triangles are congruent.  
If the area of the inscribed square A is 225 square          

            units, what is the area of the inscribed square B?                   
 
 
 
 

 
 

6. Let each of m distinct points on the positive  
x-axis be joined to each of n distinct points on  
the positive y-axis. Assume no three segments 
are concurrent (except at the axes). Obtain  
with proof a formula for the number of interior  
intersection points. The diagram shows that             
the answer is 3 when 3 and 2. 
 
 
 
 
 
 
                                                                     OVER 
 
 



 
 

 
 
 

7. A polynomial  has a remainder of 4 when divided by 2 and a remainder of 14 when divided 
by 3. What is the remainder when  is divided by 2 3 ? 
 
 
 
 
 
 

8. Two diagonals are drawn in the trapezoid  
forming four triangles. The areas of two of the 
triangles are 9 and 25 as shown. What is the total  
area of the trapezoid? 
 

 
 

 
 

9. A square is divided into three pieces of  
equal area by two parallel lines as shown.  
If the distance between the two parallel  
lines is 8 what is the area of the square? 

 
 
 
 

 
10. Let 1, 2, 3, … , . Determine the number of subsets A of  such that A contains at least two 

elements and such that no two elements of A differ by 1 when  
 
(a)  10  (b)  20  (c)  generalize for any  .  

 
 
 
 
11. If the following triangular array of numbers is continued using the pattern established, how many 

numbers (not how many digits) would there be in the 100th row? As an example, the 5th row has 11 
numbers. Use exponent notation to express your answer. 
 

1 
2 

3   4   5 
6   7   8   9 10 

                                                11 12 13 14 15 16 17 18 19 20 21 
                       22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 
                                                                             

 
 
 


