PI [image: image177.wmf]a

`

 la MODE       MAθ National Convention 2012

[image: image177.wmf]

   
    The abbreviation NOTA means "None of These Answers."   Choose choice E. NOTA 
       if the other answers are not correct in every problem  except  # 26.  Diagrams are not
       necessarily drawn to scale.  Arc-functions have the traditional restricted ranges.
1.  Given that  
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,  what is the value of 
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 ?


A.  
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             E. NOTA

2.   Pauline can eat 1 pie in 5 days.  Pieter can eat 1 pie in 2 days.  Eating together at their

      own respective constant rates, how many days will it take them to eat 4 pies?


A. 
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           C. 
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            D. 
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           E. NOTA

3.  Paolo's pie has a distance around of 36 inches and a depth of 2 inches. It is a right

     circular cylinder.   If he eats a slice which is bounded by two radii and a 40 degree arc, 
    how many cubic inches of pie  will he eat?


A.  
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             E.  NOTA
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E.  NOTA

5.  Given   
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          E.  NOTA

6.   Which of the base three numbers of the set following is closest in value to

     3.14 (base ten)?    {1.20110three, 1.20100 three, 1.01101 three, 1.01021 three }  


A.  
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three



B. 
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three

             C. 
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D.  
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three



E. NOTA

7.  Archimedes' method of approximating pi was the first theoretical method, rather 
     than a method using measurement.  He began with a regular hexagon of radius 0.5 which 
     had a perimeter  of 3.   He then doubled the number of sides to obtain a regular 
     dodecagon, which gave a perimeter closer in value to pi, then doubled again for a regular 

     24-gon, etc.  What is the perimeter of a regular dodecagon with radius 0.5?
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[image: image31.wmf](

)

362

-

             B. 
[image: image32.wmf]2

3

3

              C. 
[image: image33.wmf](

)

262

-



D.  
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             E.  NOTA


8.  An isosceles trapezoid has legs and smaller
      base each of length 
[image: image35.wmf]p

 as shown. The acute 
      angle  between one height (shown) and one leg
      is 
[image: image36.wmf]q

.  What is the value of 
[image: image37.wmf]q

 that maximizes

      the area of the trapezoid?

A. 
[image: image38.wmf]15

p

               B. 
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               C. 
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D.  
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               E.  NOTA

9.  One of the most famous mathematical statements in the Bible is in I Kings 7:23-26,   
     describing a large cauldron, or "molten sea" in the Temple of Solomon:
            He made the Sea of cast metal, circular in shape, measuring ten cubits from rim to rim,                                               
five cubits high. It took a line of thirty cubits to measure around it. 

          (A cubit is based on the length of a  man's forearm, and is approximately 18".)

According to this statement from the Bible, what is the value used for pi?


A. 2.5

B. 3

C. 3.1

D. 3.2

E. NOTA

10.  Chord 
[image: image42.wmf]PI

 is  trisected by two segments perpendicular
      to it.  Both segments have one endpoint on the chord

      and the other on the circle as shown.  PI = 3 and the 

      radius of the circle has length 5. What is the length  of

      one of the two congruent parallel segments (in bold) ?
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D.   
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                 E. NOTA

11.  Pi is irrational, and of course you knew that. The number 
[image: image47.wmf]3.14

 is rational and a  good    

      albeit inconvenient approximation for 
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.  The number 
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 is a convenient but less    

      accurate approximation of 
[image: image50.wmf]p

.  If 
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 are relatively  prime 
      positive integers, then give the value of 
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A. 703

    B. 701
       C. 694                D. 693             E. NOTA

12.  The "
[image: image55.wmf]a
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la mode" on my pie is melting at a rate of 
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p

 cu. cm  per minute.  The ice cream 
       on top of my pie was originally a perfect hemisphere with radius 4 cm, and as it melts,    

       the remaining ice cream retains a perfect hemispherical shape. When the radius of 
       the ice cream is 2 cm, at what rate is the radius decreasing in cm/min.?  Give your 
       answer as a positive rate.
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E. NOTA

13.  
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A. 27
 
B. 0

C. 
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              E. NOTA

14.     
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.  What is the value  of 
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                E. NOTA

15.  What is the area bounded by the graphs of  
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               E. NOTA

16.  In the circle to the right, the radius is   6 cm and 
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      Give  the sum of the lengths  of the arcs
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, both
      minor arcs. 
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 and 
[image: image85.wmf]DB

 are  chords of the circle.


A. 
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D.  
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       E. NOTA

17.  The ancient Egyptians calculated the area of a circle using the formula  
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       where d   is the diameter of the circle. What is the approximation used for 
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       in this formula?


A.  
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      B. 
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D. 
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E. NOTA

18.   There are 5 flavors of ice cream to build my "
[image: image96.wmf]a
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 la mode" creation.  I plan to put
       3 scoops on my pie. If I consider 2 chocolate and 1 vanilla for my 3 scoops, for 

       example,  it would be considered to be the same creation  regardless of the placement 
       or order of the scoops.  I will not, however, choose the same flavor for all three 

       scoops. How many different creations can I make, with the limitations given ?


A.  125         B. 100         C. 30       D. 20       E. NOTA

19.    The smallest of three concentric circles has radius x.
    The next smallest has radius (x+1) and the largest has 

     radius (x+2).  A dart is thrown and randomly lands within

     the largest circle.   The probability that the dart will land

     in the shaded region shown (between the second  and

     smallest circle)  is 
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. Give the sum of all possible values

     for the  radius of the smallest circle.


A. 
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         E. NOTA

20.  The amount that 
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 is less than the square of 
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 is  the absolute value of the 

       difference between 
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 and 
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.  What is the set of all real values of 
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E. NOTA

21.   
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 = 
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.  What is the value of 
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            E. NOTA

22.  For 
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A. 0
        B. 
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    C. 
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              D. 
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          E. NOTA

23.   The geometric mean of 
[image: image123.wmf]a

 and 
[image: image124.wmf]b

 is 
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.  The arithmetic mean of 
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 and 
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 is 25% 
    more than the geometric mean.  What is the sum of the squares of 
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 and 
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           D. 
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         E. NOTA

24.   
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 is the function  with equation 
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 for range 
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 a 
      positive constant.  What is the average value of the function over its domain?


A. 0
         B. 
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           C. 
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      E. NOTA
25. A non-standard running track shown to the right has an inner 
      straight length (the rectangle part) of 
[image: image141.wmf]4

p

 miles and the 

      rectangle has two semicircles on each end. The track which
      surrounds the inner part has a uniform width of 0.5 miles

     (dark vertical bar). If the inner area (rectangle plus two 
     semicircles) has area 
[image: image142.wmf]9

p

 sq. miles, then find the perimeter of the entire track,

      outer-most rim, in miles. 


A. 
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       B. 
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        C. 
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       D. 
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       E. NOTA
26. The short story by Mike Keith, written in standard Pilish,  begins with the "author" 

       and title  "Poe E. ;  Near A Raven"  and begins the text of the story with which 

        phrase?

A.  Midnights so dreary
B.  Poe so tedious       C. Nevermore and forever


D.  Marshes in the rain         E.  Circumference and Area

27.    Two farmers' carts are traveling on a linear path straight toward each other.  They 
     are moving at 
[image: image147.wmf]10

p

 and 
[image: image148.wmf]20
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 miles per hour respectively and at noon they are 2
[image: image149.wmf]p

 miles 
     apart. One cart is carrying cow pies and the other a piebald cow, but that is irrelevant. 
     A fly, at noon, starts flying (as flies do) from the front of one cart to the front of the 
     other, moving constantly at 
[image: image150.wmf]4
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 mph.  At 12:10 P.M. the fly takes a lunch break, sitting 
     on a  signpost, for 15 minutes. He then resumes flying and we will assume that he 
     averages 
[image: image151.wmf]4
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 mph for the remainder of his flight, which ends when the carts collide. 
     What distance in miles has the fly flown from noon to the time of collision?


A. 
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B.
[image: image153.wmf]157

3

p


C. 
[image: image154.wmf]157

12

p

           D. 
[image: image155.wmf]157

48

p


      E. NOTA
28. Robert Matthews of the University of Aston in Birmingham, UK, computed that for

    any large collection of random positive integers, the probability of any two having no

    common factor greater than 1 is 
[image: image156.wmf]2
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.  For the non-random set 
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    give the probability that any two randomly chosen members have no common factor

    greater than 1.
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[image: image161.wmf]5

9

       E. NOTA

29. A right circular cylinder has surface area 
[image: image162.wmf]3
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 and volume 
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.  The radius and 

      height are both of the form 
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 for a positive integer 
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.  What is the 

      circumference of the base of the cylinder?
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       E. NOTA
30.  A bug is at a point on the edge of a rolling wheel and his position above ground at 
      time 
[image: image170.wmf]t

seconds is given in decimeters by 
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      is at height 
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 dm. How many times over the time interval (0, 
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] minutes will he 
      again be at that height?


A.  
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      C. 30      D. 60      E. NOTA
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