
I2MC Individual Round 

March 26, 2011 
 

Write all answers on the answer sheet, in terms of common fractions, radicals, and/or pi 

when necessary.  

 
1. Evaluate: 1287*793 

2. What is the sum of the first ten positive cubes?  

3. If⌊ ⌋denotes the largest integer smaller than x, what is  ⌊    ⌋  ⌊    ⌋    

4. What is the greatest common divisor of 85 and 289? 

5. A rectangular field is 5 times as wide as it is long. If the perimeter is equal to 84 feet, 

what is the area? 

6. How many of the first 1000 numbers are relatively prime to 1000? 

7. Evaluate:                                 

8. What is the positive difference between the largest 3-digit palindromic number and the 

smallest 4-digit palindromic number? 

9. How many square inches of foil is necessary to wrap a brownie that is 3cm in height, 

7cm in length and 9cm in width? 

10. What is the sum of the numerical coefficients in the expansion of the binomial (   )  ?  

11. What is the number of ways you can rearrange the letters in the word WASHINGTON 

divided by the number of ways you can rearrange the letters in BELLEVUE? 

12. If Helen can write her Extended Essay in 8 hours, and Ke$ha can write her Extended 

Essay in 6 hours, how many hours will it take them to write an Extended Essay together? 

13. John has a number of Skittles that he would like to give to his friends. However, he 

wants to divide them fairly so that none of his friends feel left out. He tries to divide 

them for 7 friends, but is left with 3. He tries to divide them for 5 friends, and is left with 

4. Finally, he tries to divide them for 11 friends, and does not have leftovers. What is the 

least possible number of M&M’s he can have? 

14. What is the equation of line passing through the center of (   )   (   )    and 

the origin in y=mx+b form? 

15. You have a Super Bouncy Ball that defies gravity.  Every time it hits the ground, it 

bounces back with a height that is 10% higher than the original drop height.  If you drop 

the ball at an initial height of 10 meters, how many times can it bounce before it hits the 

16 meter high ceiling? 

16.   varies inversely as the square of  . When     ,    . When    , what is  ?  

17. Kathleen is writing a problem for Interlake’s I2MC, but she has procrastinated in 

writing. And it’s already getting close to the deadline, so she needs to submit her 

problems very soon, but she also blames Chris for not helping out. Your task is to find 

the number of I’s (including this one) in this problem. Capitalization does not matter. 

18. If              , what is  ?  

  



19. Which of the following is the largest? 

I. 3e 

II. The area of a circle that has an equilateral triangle of side length 3 inscribed 

in it. 

III. The 6th digit of   (including the 3) 

20. How many rectangles of any size are in the following figure?  Note: the color does not 

matter when counting the boxes. 

 

      

 

      

 

  

 

  

 

      

 

  

    

  

 

      

 

  

  

 

  

   

  

  

      

 

  

  

 

  

  

  

   

  

 

  

 

  

        

 

      

 

  

 

  

 

      

21. Derek is rowing a boat merrily down a stream, thinking life is but a dream, because it 

takes him 10 minutes less to paddle downstream than it did for him to paddle the same 

distance upstream. If a stick floating in the river takes 2 hours to travel the same 

distance, how long will it take in minutes for Derek to paddle the same distance once he 

reaches a lake? 

22. Mathville has 7 streets and 10 avenues. The streets run north to south starting from 2nd 

St, while the avenues run east to west, starting from 4th Ave. If I want to get from 3rd St 

and 5thAve. to 7th St and 9th Ave, how many paths can I take? 

23. What is the locus of points (parabola, circle, etc.) such that (    )       ? 

24. If   
 
   , what is x?  

25. In triangle ABC, AB=12, AC=7, and BC=10. If sides AB and AC are doubled while BC 

remains the same, then what is the resulting area of the triangle?  

26. There is an island in the middle of the lake called Interlake, and on it lives 

mathematicians, pure and applied mathematicians. Pure mathematicians always tell the 

truth, while applied mathematicians always lie. Larry, Helen, and Puneet are 

mathematicians and say the following statements: 

Puneet: Larry and Helen are both applied mathematicians. 

Larry: Puneet is a pure mathematician. 

Helen: I am a pure mathematician. 

How many pure mathematicians are there?  

27. In triangle ABC, BC = √  , AB = √     and the angle between these two sides is 135. 

Find the length of the side AC.  



28. The probability of rain on any given day is 60%. If it rains, Matthew gets depressed and 

has a 2/3 chance of failing his math test. If it doesn’t rain, he has a 6/7 chance of passing 

his math test. If Matthew passes his test, what is the probability that it rained?  

29. What is the equation of a parabola, in the form           , that passes through 

the points  (1, 7), (2, 20), and (-1,11)?  

30. Consider a rectangular ABCD when AB=3, BC=6. A point, P, on the side BC will make AB 

+ BP = PD. Find the value of tan(APD).  

31. A quadrilateral is inscribed in a circle. If angles are inscribed in the four arcs cut off by 

the sides of the quadrilateral, without intersecting the sides between vertices, what will 

their sum be?  

32. There are 4 adults and 6 children sitting on a round table.  How many possible ways are 

there when there must be at least one child between two adults?  

33. Find the maximum number of elements that can be chosen from the set *           + 

such that the sum of any two chosen elements is not divisible by 3. 

34. In triangle ABC with AB = AC = 3.6, a point D is taken on AB at a distance 1.2 from A. 

Point D is joined to point E in the extension of AC so that triangle AED is equal in area to 

triangle ABC. What is the length of AE? 

35. We score the tests with 5 levels 4 points, 3 points, 2 points, 1 point, or 0 points. A 

probability for a student to get 1 or above is 0.9 and the probability for a student to get 

2 or below is 0.6. What is the probability that the student to get 2 points or 1 point on 

the test?   

36. Given a complex number "z" and it's conjugate "q", what is the area of the region in the 

complex plane such that       and the real and complex parts of z/6 is between 0 

and 1 inclusive? 

37. Quadratic  ( )        has roots x, y, z. What is a polynomial with roots 
     

   
, 

 
      

   
,  
      

   
, expressed in terms of "a" and "b"? 

38. Two roots of x+1/x = 2011 are m,n (m≥n). Find ⌊
 (    )

   
⌋. 

39. Given a complex number "z" and it's conjugate "q", what is the area of the region in the 

complex plane such that       and the real and complex parts of z/6 is between 0 

and 1 inclusive? 

40. Dave alters a coin so that it has a 80% chance of landing on heads. He enters a game 

where he has to flip a coin and land on heads 5 times in a row. However, if someone 

lands on heads the first four times, the Inspector will inspect the coin, and will have a 

50% chance of discovering Dave’s cheating. What is the probability that Dave is not 

caught? Express your answer as a decimal. 

 


