
 
Directions:  Mark on the answer form the letter that is closest to the correct answer.  Make sure that your 
name(s) are on the answer form.  If you are on a team put your team number and school name on the answer 
form.  Remember that there is 5 points awarded for a correct response, 1 point for no response, and 0 points for 
an incorrect response. 
 
Jennifer just purchased five new 80,000 mile guaranteed tires for her car.  There were five tires because she 
bought a new spare.  She plans to rotate all five regularly so that they all get equal use. 
1. If the five tires are good for the full 80,000 miles, how many miles will she put on her car? 

A. 80,000 B.  90,000 C.  100,000 D.  120,000   
2. Suppose the tires wear out before the guaranteed 80,000 miles. Also suppose the tire dealership only goes by 

the odometer reading for measuring the mileage on a tire.  If the tire dealership determined that the tires only 
got 80% of the guaranteed 80,000 miles, how many actual miles of use did each tire actually get? 

A.  90,000 B.  64,000 C.  80,000 D.  51,000  
 
 
 
 

  
A	  case	  of	  drinks	  contains	  48	  cans.	  Four	  cans	  are	  contaminated.	  	   	  
3. How	  many	  ways	  are	  there	  to	  randomly	  select	  three	  cans	  from	  the	  case?  

A. 110,500 B.  18,400 C.  103,000 D.  17,000   
4. What	  is	  the	  probability	  that	  a	  randomly	  selected	  three	  can	  sample	  from	  the	  case	  has	  exactly	  one	  

contaminated	  drink?  
A. 0.25  B.  0.30 C.  0.10 D.  0.22   

5. What	  is	  the	  probability	  that	  a	  randomly	  selected	  three	  can	  sample	  from	  the	  case	  has	  at	  least	  one	  
contaminated	  drink?  

A. 0.20  B.  0.25 C.  0.50 D.  0.76  
 
 
 
 
 
 
DuBois generated a formula that relates a person’s surface area (S skin area in square meters) to their weight (w 
in kilograms) and height (h in centimeters).  The formula is:  S = 0.01 w1/4 h3/4. 
6. What is the surface area of a person that weighs 81 kg and is 180 cm tall?  

A. 1.5  B.  2.0  C.  1.3  D.  1.7   
7. A child weighs 35 kg and has a skin area of 0.657 m2.  What is the child’s height in centimeters?  

A. 80  B.  60  C.  40  D.  50   
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The figure, The Spiral of Theodorus, is formed with the following 
conditions:   
PA=AB=BC=CD=DE…=1 meter; ∠PAB, ∠PBC, ∠PCD, ∠PDE… are 
right angles. This is created starting with right isosceles triangle PAB.  
The BC is added and then C is connected to P making the second 
triangle. The CD is added and D connected to P making the third 
triangle.  This process can continue to be repeated beyond that which is 
shown.  Let x be the number of triangles drawn in this fashion so for 
this drawing, x=4. 
8. What is the length in meters of PC?     

A. 1.5  B.  1.7  C.  1.6  D.  1.8   
9. What is the measure in degrees of ∠APC?   

A. 75°  B.  80°  C.  85°  D.  70°  
10. What is the area in square meters of the entire figure shown?   

A. 3.0  B.  3.2  C.  3.4  D.  3.6    
11. How big will x be when the figure starts overlapping its self?   

A. 22  B.  13  C.  16  D.  19  
12. Determine the function A(x) that gives the area of the xth triangle.   

A. A(x) =   B. A(x) =   C. A(x) =  D. A(x) =  

 
13. If S(x) is a function that predicts the sum of the angles in degrees with vertex P in each triangle for a domain 

1≤x≤20 and x is an integer determine S(x).  
A. S(x) = 23.3x+36.2     B.  S(x) = sin-1(1/(x+1)0.5)   
C.  S(x) = 0.025x3 - 1.26x2 + 34.63x + 14.84   D.  S(x) = -0.99x2 + 34.24x + 14.38   

 
 
 
 

 
 
 
 
 
 

Hexadecimal is a base-sixteen number system used in programming.  It has the usual 0-9 but 10 is A, 11 is B, 12 
is C on to F.  1F has a value of 16 plus 15 or 31 in base ten.   
14. What is the value of the hexadecimal number A3D in base 10?    

A. 2621 B.  1044 C.  204  D.  2464   
15. What is the sum in hexadecimal of these three hexadecimal numbers: 123+2A3+FFF? 

A. 1F15 B.  12D0 C.  13C5 D.  2000   
 
 
 
 
 

! 

x 2 +1
2

! 

x
2

! 

1+ x
2

! 

x
2

             E 
 
 
 
 D 
 
                                             P 
 
      C 
 
 
                    B                      A 



 
 

 
Directions:  Mark on the answer form the letter that is closest to the correct answer.  Make sure that your 
name(s) are on the answer form.  If you are on a team put your team number and school name on the answer 
form.  Remember that there is 5 points awarded for a correct response, 1 point for no response, and 0 points for 
an incorrect response.  
 
Ollie has become quite good at designing custom made XC skis and snowboards though he only does the work 
out of his garage after work and on weekends.  Sometimes his son and/or his neighbor, Sven, help him.  Ollie has 
become quite famous in his area and has several orders.  The two main ingredients for the skis and snowboards 
are fiberglass cloth and epoxy.  A snowboard requires 48 units of fiberglass and epoxy while the skis require 42 
units.  The snowboard requires 15 man-hours of labor while the skis require 24 man-hours.  Ollie has 400 units 
of fiberglass and epoxy. Among himself, his son, and Sven there is 160 hours to commit to making skis and 
snowboards before the demand disappears for the season.  The snowboards sell for $350 and the skis for $375.  
Let X be the number of XC skis to be made and Y be the number of snowboards. 
1. Which expression would give the revenue to be made from the sale of the skis and snowboards?  

A. 350X+375Y B.  375X+350Y C.  375(X-Y)+350Y D.  375X+350(Y-X)   
2. What is the most number snowboards the three people could make? 

A. 9  B.  8  C.  10  D.  11   
3. If an integral number of skis and an integral number of snowboards are made, how many more snowboards 

than skis should be made to maximize the revenue? 
A. -2  B.  2  C.  3  D.  0   

 
 
 
 
 
 
With a few exceptions like public radio, radio and TV stations were given call letters where the first letter is 
either a K or a W.  Stations starting with a W as the first letter are east of the Mississippi River and K’s are west 
of the river.  The stations were allowed to choose the additional letters to make a three or four call letter call 
name. 
4. How many different four call-letter possibilities are there that start with a W? 

A. 20,000 B.  12,000 C.  17,000 D.  18,000   
5. How many different three or four call-letter possibilities are there in the US starting with a W or a K? 

A. 20,000 B.  25,000 C.  35,000 D.  30,000   
6. The area of the US is 3.8 million square miles.  If there were enough stations to use half of all the possible 

three or four call letters starting with a W or a K and a station could broadcast in a circular area of radius 50 
miles, what would be the density of stations signals per square mile? 

A. 35  B.  75  C.  12  D.  0.5   
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In 2006, a Ferris wheel open in Singapore called the Singapore Flyer.  Its maximum height is 165 meters and has 
a radius of 75 meters.  It takes 30 minutes to make one revolution and has 28 enclosed and air-conditioned cabins 
that can hold up to 28 people each.  It cost $180 million to build.  Tickets for a typical two round trips are $33 
for adults and $21 for children. 
7. How high in meters above the ground would a rider be after 10 minutes?    

A. 110  B.  120  C.  130  D.  140   
8. If 80% of the time is spent loading and unloading, what is the average speed in kilometers per hour that the 

outside edge of the wheel turns?  
A. 10  B.  5  C.  3  D.  1   

9. Assume the wheel operates 14 hours a day and is filled to 50% percent capacity when running with a ratio of 
7:3 adults to children.  Also assume that 20% of the revenue goes towards cost of building the Flyer. How 
many years will it take to recover the cost of building the Singapore Flyer?   

A. 15  B.  100  C.  5  D.  25  
 
 
 
During April 2006, Zimbabwe’s inflation rate averaged 0.67% per day.  This means that, on average, prices went 
up by 0.67% from one day to the next. 
10. By what percentage did prices increase in April 2006?  

A. 122% B.  120% C.  20% D.  22%  
11. If the rate of inflation continued for a year, what would have been the price of a 5¢ piece candy by the end of 

the year? 
A. 30¢  B.  35¢  C.  57¢  D.  83¢   

12. If the rate of inflation continued for a year, what would have been the average annual inflation rate? 
A. 1144% B.  1044% C.  245% D. 145%  
 
 
 
 

A farmer modified a wheel line to irrigate an 
oddly shaped hay field.  The wheel line consists 
of seven 40-foot sections of four-inch aluminum 
pipe with a sprinkler only at each end of the 
forty-foot pipe sections.  The entire 280-foot 
wheel line is pictured in the diagram.  In the 
center of each 40-foot section is a wheel that 
rolls on the ground. Each wheel has been altered 
so that the radius of the first wheel is 30 inches 
and each wheel after that has a two-inch larger radius than the previous one. This wheel line would roll in a 
circle much like an ordinary paper or plastic cup would if it rolled on its side. However it isn’t used for a full 
circle. 
13. How far in feet from the end closest to the center of the circle is the imaginary center of the circle that the 

wheel line rolls around?   
A. 600  B.  570  C.  530  D.  620 

14. If the wheel line is rolled three times, how much further in feet does one end move compared to the other 
end?   

A. 19  B.  16  C.  21  D.  12   
15. What is the area in square feet of ground passed over by the wheel line in three rolls?   

A. 190,000 B.  16,000 C.  157,000 D.  20,000 
 

Wheels              Sprinklers 



 
 
 
 
 
 
 

Part One Part Two 
1.  C  100,000 1.  B 
2.  D  51,200 2.  B  8 
3.  D  17,296 3.  D  0 
4.  D  0.22 4.  D  17,576 
5.  B  0.23 5.  C  36504 
6.  A  1.47 6.  A   37.7 
7.  A  81 7.  C  127.5 
8.  B √3 8.  B  4.7 
9.  B  80.26° 9.  A  15 
10.  A  3.07 10.  D  22% 
11.  C  17 11.  B  57¢ 
12.  B 12.  B  1044% 
13.  C 13.  B  580 
14.  A  2621 14.  C  22 
15.  C  13C5 15.  B  ~15,800 
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