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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.

• An isosceles triangle has two sides with equal length.

1. Points A, B, C, and D are evenly spaced on

the number line as shown. What reduced

fraction corresponds to point C? Express

your answer as a fraction ba .

2.  For which value(s) of n, are n, 3n+1, 3n-1 the lengths of the three sides of a right triangle?

3.  Determine the number of triangles of all sizes in the shape shown.

4.  Triangle ABC has integer side lengths.

     One side has length 13 and a second

     side is twice the length of the third

     side. What is the greatest possible perimeter?

5.  [4, 4, 5, 12] is a collection of positive integers whose sum is 25 and whose product is 960.

     [2, 3, 4, 8, 8] is another collection whose sum is also 25 but whose product is 1536. Among all

     collections of positive integers whose sum is 25 what is the largest product that can be found?

      



6.  Six friends are sitting around a campfire. Each person in turn announces the total of the ages of the

     other five people. If 104, 105, 108, 114, 115, and 119 gives the six sums of each group of five

     people, what is the age of the oldest person?

7.  ABCD is a rectangle with 5AB = ,

    2EC = , ADAE = .  FindAD .

8.  (a)  Four people – Andrew, Beth, Carolyn and Darcey – play a game that requires them to split up

           into two teams of two players. In how many ways can they split up?

      (b)  Now suppose that Euler and Fibonacci join these four people. In how many ways can these

            six people split up into three teams of two?

9.   Triangle ABC is isosceles with AB=AC.

      The measure of angle BAD is 30
_  

and  AD=AE.

      Determine the measure of angle EDC.

10.  In the diagram to the right

       (a) what is the sum of the entries in row J?

       (b) what is the first (leftmost) number in row Z?
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1. Determine the number of 3 by 3 square arrays

whose row and column sums are equal to 2,

using 0, 1, 2 as entries. Entries may be

repeated, and not all of 0, 1, 2 need be used as the

two examples show.

2. Let  },,,{ dcbaS =  be a set of four positive integers. If pairs of distinct elements of S

are added, the following six sums are obtained: 5, 10, 11, 13, 14, 19. Determine the values of a,

b, c, and d. [Hint: there are two possibilities.]

3. A rectangle is inscribed in a square

creating four isosceles right triangles.

If the total area of these four triangles

is 200, what is the length of the diagonal

of the rectangle?

4. In the figure there are 8 line segments drawn from

vertex A to the base BC (not counting the segments AB or AC).

(a)  Determine the total number of triangles of all sizes.

(b)  How many triangles are there if there are n lines

      drawn from A to n interior points on BC?

5. The sum of 400, 3, 500, 800 and 305 is 2008 and the product of these five numbers is
8

x101464000,000,400,146 = .

(a)  Determine the largest number which is the product of positive integers whose sum is 2008.

(b)  Determine the largest number which is the product of positive integers whose sum is n.

OVER
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6. Points A and B are on the same side of

line L in the plane. A is 5 units away

from L, B is 9 units away from L.

The distance between A and B is 12. For

all points P on L what is the smallest

value of the sum AP + PB of the distances

from A to P and from P to B?

7. Determine the value of a so that the following fraction reduces to a quotient of two linear

expressions:

8. Triangle ABC has integer side lengths.

One side is twice the length of a second side.

(a)  If the third side has length 40 what is the greatest possible perimeter?

(b)  If the third side has length n what is the greatest possible perimeter?

(c)  Now suppose one side is three times the length of a second side and the third side has length

                  of 40. What is the maximum perimeter?

(d)  Generalize.

9. Let 12
1010101

−
++++=

n

nC L .

(a)  Prove that 1109 −=
n

nC  .

(b)  Prove that ( ) 11222523
2

3 =+C  .

(c)  Prove that each term in the following sequence is a perfect square:

                   25, 1225, 112225, 11122225, 1111222225, …

10. Let ( )2,nf  be the number of ways of splitting n2  people into n groups, each of size 2.

As an example, the 4 people A, B, C, D can be split into 3 groups: AB  CD ; AC  BD ;

and AD  BC . Hence ( ) 32,2 =f .

          (a)  Compute ( )2,3f  and ( )2,4f .

(b)  Conjecture a formula for ( )2,nf .

(c)   Let ( )3,nf be the number of ways of splitting }3,,3,2,1{ nK into n subsets of size 3.

       Compute ( ) ( )3,3,3,2 ff  and conjecture a formula for ( )3,nf .
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