
 
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. 
 
Nathan was looking at his digital alarm clock that showed hours and minutes in the 12H mode (the day is broken 
into two twelve hour sections).   
1. What is the longest continuous time interval in minutes that the time showing will have at least one “0” in it 

in some position?   
A. 71  B.  70  C.  60  D.  80  

2. What is the longest time interval in minutes that will have at least one “1” showing?   
A. 60  B.  120  C.  180  D.  240   

3. Nathan noticed that the current time had two zeros.  Five minutes later it still had two zeros.  Ten minutes 
after that it still had two zeros.  How long in minutes before two “0” appear again?   

A. 5  B.  10  C.  20  D.  60 
4. If Nathan changed his clock so that it read military time (up to 24 hours before it repeated itself), what is the 

longest time in hours between the time where three zeros show and when three zeros show again?   
A. 10  B.  12  C.  24  D.  14 

 
 
 
 
 
 
 
 
A square sheet of paper has vertices labeled A, B, C, and D in that order.  AB is 10 centimeters. 
5. If vertex B is folded to the midpoint of segment BD, how long in centimeters is the fold?   

A. 8  B.  9  C.  7  D.  6 
6. Vertex B is folded to the midpoint of segment AC and then vertex A is folded to the same place.  Find the 

area in square centimeters of the pentagon formed?   
A. 75  B.  50  C.  80  D.  25 

7. Starting with the full square, fold B to the midpoint of segment DC.  E is the point where the fold line 
intersects the side that passes through C.  What is the length in centimeters of segment EC?  

A. 2  B.  4  C.  5  D.  3 
8. Fold as in problem 7 above, B to the midpoint of segment DC.  Find the angle in degrees that has the vertex 

of E (as defined above), point C on one side, and the fold as the other side.   
A. 115  B.  125  C.  110  D.  105 
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Equipment, machinery, and buildings wear out.  Some take longer to wear out than others.  A company can 
consider the amount of value that these items lose (depreciate) over a year as costs for running the business.   
These costs (depreciation) can be use to reduce the taxes paid.  One method of calculating the depreciation is 
straight-line depreciation.  Straight-line depreciation means that the item loses the same amount of value each 
year.  Computer equipment reaches a value of zero in three years, vehicles in seven years, and buildings in 
twenty years. 
9. A company has a fleet of vehicles worth $350,000 new.  How much has the fleet’s value  

depreciated (decreased) after five years?   
A. $100,000 B.  $250,000 C.  $88,000 D.  $200,000 

10. If computer equipment costs $21,000 new, write a formula for the value, V(x) in thousands of dollars, of the 
equipment after x years.  

A. V(x)= x/3 - 21   B.  V(x)= 7x - 21 C.  V(x)= -7x + 21  D.  V(x)= 3x +7  
 
 
 
 
 
 
 
A gram of water occupies one cubic centimeter.  Avogadro determined that there are 6.023x1023 molecules of 
water in 18 grams of water. 
11. What is the volume in cubic centimeters of a molecule of water?   

A. 9.22x10-26  B.  2.99x10-23  C.  9.68x10-21  D.  1.66x10-24  
12. If the water molecule is assumed to be spherical, what is the radius in centimeters of the water molecule?  

The volume of a sphere is 4/3 πr3.   
A. 1.93x10-8  B.  7.13x10-24  C.  7.35x10-9  D.  1.32x10-7  

 
 
 
 
 
 
 
Exactly three-fourths of the current board members of a company use exactly two thirds of the chairs in the 
boardroom at a meeting. 
13. What is the least possible number of current board members? 

A. 6  B.  8  C.  10  D.  12 
14. Using the least number of current board members as in the scenario above, how many extra chairs are there 

in the boardroom at the meeting mentioned? 
A. 3  B.  2  C.  6  D.  8 

15. The secretary randomly places the nameplates of all of the board members by the chairs; one nameplate per 
chair.  If the board table is a large round table, what is the probability that all of the empty chairs are next to 
each other? 

A. 1/14 B.  3/28 C.  1/84 D.  1/504 
 
 
 
 
 
 
 



 
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.  
 
A hybrid car has traveled 240 miles after a fill-up of gasoline.  Its computer has indicated that the miles per 
gallon (mpg) on average for that current tank of gas is 42.  The car has a tank that holds 10 gallons of gas and the 
miles per gallon is reset at every fill-up automatically. 
1. The car is now driven on a 30-mile trip home. It is a nice day with favorable winds and the car maintained a 

55 mpg for the 30 miles.  What would be the overall average mpg now? 
A. 45.1  B.  43.5 C.  48.5 D.  43.1 

2. If the car continues to average 55 mpg, how far will the car have gone on the full tank of gasoline?   
A. 475  B.  425  C.  450  D.  500 

3. The low-fuel warning light turns on when there is 1.5 gallons of fuel left in the tank.  If the car has gone 240 
miles at 42 mpg and thereafter drove averaging 55 mpg, what was the vehicle’s over all average mpg when 
the warning light turned on?   

A. 44  B.  45  C.  46  D.  47 
4. Suppose that after the original 240 miles and an overall average mpg of 42, a driver proceeded to drive very 

conservatively.  When the low fuel light came on (1.5 gallons left), the overall average mpg read 58.  If the 
driver continued their conservative ways, how far in miles would the driver go by the time the tank emptied?   

A. 600  B.  560  C.  520  D.  500   
 
 
 
 
 
 
 
 
 
A rectangle containing an unspecified number of squares of the graph paper it is drawn on.  
Each square contained in the rectangle having a side as part of the perimeter of the drawn 
rectangle is shaded.  The rest of the squares inside the drawn rectangle are left blank.  An 
example is pictured. 
5. If the drawn rectangle is an x by x square then which following expressions gives the ratio of the number of 

blank interior squares to the length of a side of the square? 
A. (x-2)2/x B.  (x-2)2 C.  x/(x2-4x+4) D.  (x+2)2 

6. What is the area in square units of the smallest rectangle that has a 1:1 ratio of shaded squares to blank 
squares? 

A. 36  B.  48  C.  49  D.  24  
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In a legal description of a piece of land the following is quoted,  
 
          “The south ½ of the northeast ¼ of the northwest ¼ of the southwest ¼ of Section 17...”   
 
Assume Section 17 is a perfect square one mile long on each side and the sides run either northerly-southerly or 
easterly-westerly directions. 
7. What fraction of the section is the piece of land?   

A.  1/2  B.  1/15 C.  1/130 D.  1/100 
8. What is the area in acres of the piece of land?  A mile is 5280 feet and an acre is 1/640 of a square mile.   

A. 5  B.  200,000 C.  41  D.  10,000 
 
 
 
 
 
 
 
 
The U. S. Census Bureau set the poverty level for a family of four at $16,530 in 1998 and at $21,834 in 2008.  
For the following, assume that the poverty level can be modeled by a linear function. 
9. What would have been the poverty level in 2003?  

A. $20,000 B.  $18,000 C.  $17,000 D.  $19,000   
10. What is the poverty level for this year (2014)?  

A. $22,000 B.  $30,000 C.  $25,000 D.  $24,000 
11. What year would have had a poverty level of zero dollars?   

A. 1955 B.  1965 C.  1945 D.  1900 
 
 
 
 
 
 
 
 
 
Five identical bowls, except for coloring, are stacked randomly on the shelf.  Two bowls are blue, two are pink, 
and one is green. 
12. How many distinguishably different stacks are there?   

A. 120  B.  10  C.  20  D.  30  
13. What is the probability that the two pink bowls are stacked next to each other?  

A. 0.1  B.  0.4  C.  0.2  D.  0.3 
14. Of all of the distinguishably different stacks how many have a pink bowl on top?   

A. 12  B.  6  C.  10  D.  20 
15. What is the probability that no two of the same color bowls are stacked next to each other?  

A. 0.1  B.  0.3  C.  0.4  D.  0.6   
 

 



 
 

Part One Part Two 
1.  A  71  1.  D  43.1 
2.  D  240 2.  A  476 
3.  B  10 3.  C  46.3 
4.  D  14 4.  A  629 
5.  C  5√2 5.  A 
6.  A  75 6.  B  48 
7.  B  3.75 7.  C  1/128 
8.  A  116.57° 8.  A  5 
9.  B  $250,000 9.  D  $19,182 
10.  C 10.  C  ~$25,016 
11.  B  2.99x10-23 11.  B  ~1966 
12.  A  1.93x10-8 12.  D  30 
13.  B  8 13.  B  0.4 
14.  A  3 14.  A  12 
15.  C  3/28 15.  C  2/5 
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