
 
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 are 5 points awarded for a correct response, 1 point for no response, and 0 points 
for an incorrect response. 
 
Of all of the students in the cafeteria: 11 are senior and female and mathletes, 15 are female and mathletes, and 
25 are not senior or female or mathletes.  Of the 99 that are not seniors, 65 are female.  Also, 35 are mathletes 
and 37 are seniors. 
1. What percentage of the non-seniors is mathletes? 
  A. 10% B.  15% C.  20% D.  22% 
2. What is the ratio of male mathletes to female mathletes? 

A. 4:3  B.  2:3  C.  3:4  D.  5:4 
3. How many students are in the cafeteria? 

A.  150  B.  120  C.  130  D.  140 
4. If the percentage of seniors that are male is written as a repeating decimal number 

and the digits of this number are all odd, what is the minimum number of seniors 
that could be male non-mathletes? 

A.  19  B.  13  C.  4  D.  2 
 
 
Shown by the dark line is the floor layout of a 
room to be tiled with 18 inch by 18 inch square 
tiles.  The tiles are laid with corners next to each 
other like a checker board.  The tiles are without a 
pattern so that they can be laid in any orientation.  
For the floor layout each square represents a 
square foot.  The grey “L” shaped hexagon 
represents the how the first tile is cut and laid.  
For the enlargement of it, the squares are 2”x2” 
squares. 
5. What is the minimum number of tiles needed 

to tile the floor if all necessary cuts edges are 
on the perimeter? 

A.  80  B.  70  C.  90        D.  100 
6. What is the total lineal feet of cutting needed 

to be done to cut the tiles? 
A.  80  B.  70  C.  60        D.  50 

7. The grooves between tiles are to be filled with grout.  If the grout groove is ¼” wide and ¼” deep and grout 
is 0.1 pounds per cubic inch, how many pounds of grout are needed? 

A.  80  B.  60  C.  25  D.  50 
8. The label on 10 pound package of grout indicates that the package’s contents will cover 80 sq ft.  When 

grouting tile, there is always a percentage of the grout that is wasted.  According to the label and the area of 
the floor in this situation, what percentage of the package is expected to be wasted? 

A.  20  B.  10  C.  25  D.  30 
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Suppose there is a car that someone has put too much anti-freeze in its cooling system.  The desired mixture is 
50% anti-freeze and 50% water. 
9. How many gallons of anti-freeze should be added to 8 gallons of a 40% mixture to create a 50% mixture?  

A.  1.2  B.  1.5  C.  1.8  D.  2.1 
10. A car’s cooling system is found to have a 30% anti-freeze mixture.  If a gallon of coolant is drained, pure 

anti-freeze is added, and the final mixture is 40% anti-freeze, what is the capacity in gallons of the coolant 
system?  

A.  5   B.  7  C.  8  D.  6 
11. If a cooling system holds ‘g’ gallons of coolant and the fraction of anti-freeze is ‘f ’ where f>0.5, which 

expression will give the amount of coolant that needs to be drained and replaced with water to achieve a 
50% mixture?  

A. (0.5-f)g/(1-f)  B.  (0.5-f)g C.  (f-0.5)g D.  f-g/(2f) 
 
 
 
 
 

The egotistical Brainy Barney has been studying cell phone use and IQ scores.  He has come up with the 
relationship:  IQ score = 300/(minutes of cell phone use per day)0.2.  Upon reviewing Brainy’s work, Professor 
Eqqspert suggested that since Brainy’s IQ score falls out of the reliable range for IQ testing, that an equally 
good model would be an exponential model.  
12. If Brainy uses a cell phone an average of 10 minutes a day, what is his Brainy’s model prediction for 

Brainy’s IQ?  
A.  150  B.  175  C.  160  D.  185 

13. Fony Phanny sleeps 1/3 of a day, eats 1 hour a day, teaches exercises classes the equivalent of three fourth’s 
of the amount of time she sleeps per day, and spends two thirds of the time left in a day on her cell phone.  
What is her IQ according to Brainy’s model?  

A.  120  B.  100  C.  110  D.  90 
14. If the Professor used: no cell phone use indicates an IQ of 160 and Fony’s results from Brainy’s model, 

what is the Professor’s growth/decay factor?  
A.  1.002 B.  1.001 C.  0.998 D. 0 .999 

15. The relative error of the IQ test is 15%.  For what percentage of the domain values between 0 and 300 
minutes does Brainy’s model differ form the professor’s model by more than 15%?  

A.  5  B.  15  C.  30  D.  50 
 



 
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 are 5 points awarded for a correct response, 1 point for no response, and 0 points 
for an incorrect response. 
 
A microwave oven is being shipped in a right rectangular cardboard box whose cardboard is ½ cm thick.  The 
outside dimensions of the box are 74 cm by 52 cm by 62 cm.  The box is lined inside with 4 cm thick foam to 
protect the microwave. 
1. What is the volume in cubic centimeters of the space inside the foam of the container for the microwave? 

A.  147,000  B.  153,000  C.  192,000  D.  205,000 
2. What is the volume in liters of the foam? 

A.  75   B.  78   C.  69   D.  72 
3. If the microwave is assumed to be a smooth rectangular solid that completely fills the space inside the foam, 

what is the surface area in square meters of the microwave? 
A.  2.3   B.  2.4   C.  1.7   D.  1.9 
 
 
 
 
 
 

When thinking about the acceleration due to gravity, Leonardo de Vinci and Galileo of Galilei both 
hypothesized that the amount of distance an object fell per equal time intervals would increase in a ‘pattern of 
the integers’.  In other words if an object fell one meter in the first unit of time, it would fall two more meters in 
the second unit of time and three more meters in the third unit of time. 
4. According to the hypothesis, how far in meters would the object in the example fall in 5 units of time? 

A.  5  B.  10  C.  15  D.  20 
5. If a quadratic equation in the form of  d = At2 + Bt + C were used to represent the relationship between the 

total distance fallen (d) and the number of time intervals (t), what would be the value of A? 
A.  0.5  B.  0.25 C.  1.0  D.  2.0 

6. Galileo experimented and found that instead of following the ‘pattern of the integers’, the distance followed 
the ‘pattern of the odd integers’.  Suppose time was measured in ‘blinks’ and distance in ‘spans’.  If an 
object fell one span in the first two blinks, how far would it fall in 14 blinks? 

A.  20  B.  35  C.  65  D.  50 
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A cereal company is putting one of three different collectable action figures in each of their boxes of cereal.  
The action figures very in popularity so the company put 3 times as many of the most popular action figure as 
the second most popular.  There are only half as many of the third most popular figure as there are of the second 
most popular.  The process of placing the figures in the boxes is random. 
7. How many boxes of cereal should you buy to guarantee that you will have two of one of the figures? 

A.  4  B.  10  C.  3  D.  2 
8. What is the probability of getting one of each in the first three boxes? 

A.  0.01 B.  0.04 C.  0.07 D.  0.10 
9. What is the probability of getting four of the same figures in the first four boxes? 

A.  0.05 B.  0.10 C.  0.15 D.  0.20 
10. What is the probability of not getting all three figures the same in the first 3 boxes? 

A.  0.65 B.  0.70 C.  0.35 D.  0.50 
 
 
 
 
 
 
 

Seven students took a make-up exam and only one earned 100%.  The lowest score was 55%, the median was 
81%, the lower quartile was 76%, and the upper quartile was 86%. 
11. What was the mean? 

A.  80  B. 77   C.  86  D.  83 
12. Of all of the sets of possible scores, what fraction of the sets has two modes?  

A.  1/4  B. 1/12  C.  1/2  D.  1/6 
 
 
 
 
 
 
The number of participants increased by 20% over last year in a city’s soccer league.  There was a 10% increase 
in the number of males in the league and a 25% increase in the number of females. 
13. What fraction of the soccer league is now female? 

A.  0.30 B.  2/1  C.  2/3  D.  0.60 
14. If the percentages were exact, what is the minimum number of people that could now be in the soccer 

league? 
A.  30  B.  35  C.  36  D.  45 

15. If the growth has been fairly consistent, how many years ago did the league start with the males 
outnumbering the females? 

A.  5  B.  6  C.  7  D.  8 
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1.  B 13/99 1.  A 148,155 
2.  A 20:15 2.  B 78.9 
3.  D 136 3.  C 1.7  
4.  D 2 4.  C 15 
5.  C  5.  A 0.5 
6.  D 6.  D 49 
7.  C 19.2 7.  A 4 
8.  A  8.  D 0.15 
9.  B 1.6 9.  D 0.20 
10.  B 7 10.  B 0.72 
11.  D 11.  A 80 
12.  D 189 12.  B 1/12 
13.  D 92 13.  C 0.69 
14.  C  14.  C 36 
15.  A 5% 15.  C 7 
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16.  B 13/99 16.  A 148,155 
17.  A 20:15 17.  B 78.9 
18.  D 136 18.  C 1.7  
19.  D 2 19.  C 15 
20.  C  20.  A 0.5 
21.  D 21.  D 49 
22.  C 19.2 22.  A 4 
23.  A  23.  D 0.15 
24.  B 1.6 24.  D 0.20 
25.  B 7 25.  B 0.72 
26.  D 26.  A 80 
27.  D 189 27.  B 1/12 
28.  D 92 28.  C 0.69 
29.  C  29.  C 36 
30.  A 5% 30.  C 7 
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1.    1.   

2.    2.   

3.    3.   

4.    4.   

5.    5.   

6.    6.   

7.    7.   

8.    8.   

9.    9.   

10.    10.   

11.    11.   

12.    12.   

13.    13.   

14.    14.   

15.    15.   
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1.    1.   
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5.    5.   

6.    6.   

7.    7.   
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9.    9.   

10.    10.   

11.    11.   
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