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S.A.M.E. MATH OLYMPICS

  Individual Questions

Many questions are multi-step. Show your thinking and your calculations as completely as possible.

1) If I made a list of every seven-digit whole number greater than one million that has exactly six of its digits equal to 9, how many different numbers would be on my list?










2) Simplify the following expression, giving your answer as a fraction in lowest terms.

5/10+12/16 ( (15/20 – 22/42) – 0.01 x 75

3) a. The formula C=5/9 (F – 32) can be used to find the Celsius (C) equivalent for a Fahrenheit temperature (F). What is the Celsius equivalent for a Fahrenheit temperature of 113(?

  b. What is the Fahrenheit temperature equivalent to a temperature of 30( C?

4) Margaret has $7.65 consisting of only quarters and dimes. She has three times as many quarters as dimes. How many quarters does she have?

5) A group of 85 female students was surveyed. It was found that 58 were taking mathematics, 55 were taking science, and 30 were taking both. How many were taking neither? 

6) The sum of the squares of two consecutive negative integers is 365. What are the two integers? 

7) In the diagram below, AB=7 and BC=CD=8.  How long is AD? Angles B and C are right angles.
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8) Given v= u + at, solve for “a” in terms of v, u, t

9) Find the sum of the series: 12 – 22 + 32 – 42 + … - 982 + 992 – 1002  
10) What is the smallest value of P for which the following sum will be divisible by nine?

120000501 + 3000000358 + 6173 + 5400 + 177 + P
11) An electrical engineer measures the signal from a satellite as shown in the graph below.
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Which letter corresponds to the point of maximum signal intensity?

12) What is the 342nd odd Natural Number?

13) Given that n! = n (n-1)(n-2)(n-3)…(3)(2)(1)



Evaluate: (n+1)!        for        n=10

                               (n-2)!

14) Two identical bags contain different numbers of white and black counters. A bag is chosen at random and a single counter removed from it without looking. If the counter was white, what was the probability that the bag that was chosen was bag A?

[image: image4.wmf]




[image: image5.wmf]

    BAG A
             


     BAG B


    2 white




     3 white 



    3 black




     4 black


15) A certain polyhedron has 16 edges and 9 vertices. How many faces does it have? What polyhedron could it be?

16)  Last year, the number of years in my age was a perfect square. Next year, the number of years in my age will be a perfect cube. How many years old am I now?

17) Find the value of A if the 5 – digit number 1A23B is divisible by both 4 and 9 and A ≠ B.  

18) If the length of a rectangle is increased by 20% and the area is unchanged, by what percentage is the width decreased? (Diagram not to scale)


   length                          length + 20%

19) In a polygon, a diagonal is a line segment connecting 2 non-adjacent vertices.  How many diagonals does a 10-sided polygon have?





The figure to the left has 5 diagonals.





20) How many zeros are there at the end of the number that is the product of the first 150 positive integers?

21) Many centuries ago, it was the habit of a certain emperor to reward people who pleased him. Every month, he would select 32 people to stand in a circle, and he would choose every 10th person for fabulous rewards of wealth and promotion until 10 had been selected.  This time, he has 9 of his dearest friends included among those in the circle. Where should he place his friends in the circle so that they will be certain to be rewarded, without him seeming to select them? Each dot represents a person. Mark the dots 1 to 9 where the emperor’s friends will be placed. “S” marks the start.




  S
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[image: image8.emf]
[image: image9.emf]
[image: image10.emf]

       A



      B



     C



  16 cm


  16 cm


16 cm

Assume in the second and third squares that the enclosed circles are all the same size and touch adjacent circles at one point.  In which square is the area of the circles the greatest? Explain your thinking.

23) Lines a and b are parallel.  Which of the triangles PQR, PQS, or PQT has the greatest area? The least area?
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24) Jada made the following three statements.  Only one of the three statements is true.

“I own over 100 cars.”

“All right, I own fewer than 100 cars.”

“Well, I own at least one car.”

How many cars does Jada own?

25)
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Explain how the above figure could be transformed to make the figures below.

a)




b)
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c)




d)
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