
 
 
 
 
 
 
 
 

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. 
 
Kenny averages two hours of reading for pleasure per day.  On average it takes Kenny two minutes to read a 
page. 
1. Currently Kenny is reading Harry Potter: The Order of the Phoenix, which is 766 pages long.  How many 

days will it take Kenny to finish this book?   
A. 6  B.  24  C.  12  D.  15  

2. Because Kenny was reading The Order of the Phoenix, he wasn’t reading his assigned book, Moby Dick!  
Moby Dick is 704 pages but the print is much smaller which causes Kenny to take 150% longer per page.  If 
he now has twelve days to finish Moby Dick, how many hours per day is he going to have to spend per day 
reading it?   

A. 5  B.  6  C.  7  D.  8   
3. After finishing Moby Dick, Kenny has some free time to read for pleasure once more.  He has selected nine 

titles that he would like to read.  Three are the nine are mystery books and six are thrillers.  He decides to 
randomly pick three of the books.  What is the probability that he ends up with two of the three being 
mysteries?   

A. 0.08  B.  0.14 C.  0.20 D.  0.26 
4. If Kenny is randomly picking three books as the previous questions states, what is the absolute value of the 

difference in the probability of picking three thrillers and the probability of picking three mysteries?   
A. 0.08  B.  0.14 C.  0.20 D.  0.26  

 
 
 
 
 
Luke’s parents have a cell phone plan for their two cell phones.  It costs them $1140 per year.  They are on a 
family plan that charges flat fees and advertises, “Pay the full fee for the first phone and get each additional 
phone line at 75% of the full fee.”  Luke already has a basic phone and phone plan.  He is paying $50 per month.  
His current plan has limits and he is tired of his old phone.  Luke is thinking of making a deal to do extra chores 
to be able to join his parent’s plan.  He also wants to upgrade his phone shich would cost him $112.72. 
5. How much is the full fee per month for the first phone on Luke’s parent’s plan?   

A. 50  B.  45  C.  55  D.  40   
6. If Luke gets the new phone and his parents charge him at the 75% of full rate, determine the number of 

months that it will take him to start realizing a savings over his current plan.  Include the cost of the phone. 
A. 12  B.  15  C.  6  D.  9  

7. If Luke’s parents think that it is fairer for Luke to pay a third of the total phone bill, how many more months 
would it take him to realize a savings than if he were charged the 75% of the full rate as above.  

A. 6  B.  15  C.  9  D.  12  
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Total Spending Data 

Year 
Total 

(in billions) 
1970 $185.83 
1980 $554.28 
1990 $1,208.62 
2000 $1,714.03 
2010 $3,321.03 

 
The table gives some of the 
data used to create the 
graphic to the right.  This is a 
stacked graph where the 
height between the lines 
represents the percentage of 
the Federal Spending spent 
on the subcategory with the 
line above. 
8. How many billions of dollars was spent on welfare in 1970?   

A. 9  B.  93  C.  102  D.  24  
9. When did Health Care and Pension spending equal 50% of the spending?   

A. 1970 B.  1980 C.  1990 D.  2000  
10. Determine the difference in billions of dollars in defense spending between 1970 and 2010?   

A. 600  B.  700  C.  900  D.  800 
11. Between 1980 and 2000, the dollars spent welfare increased by what percentage of its 1980 spending?   

A. None B.  210%  C.  30% D.  310%  
 
Wendy plays volleyball and likes to use the jump serve.  She typically strikes the volleyball at a height of 2 
meters above the floor and 0.7 meters behind the end line of the court. Her serve usually have a velocity of 80 
km/hr. She doesn’t generally angle the ball left or right. The volleyball court is a 9m square on each side of the 
centerline making the entire court 9m by 18m.  The top of the net is 2.43 meters high.  Assume that the flight of 
the volleyball follows these formula for an object launched at an angle of inclination of ø (the angle between 
horizontal and the actual flight of the volleyball when first served):   
     Vertical height h(t) = - 4.9t2 + v0 sin(ø) t + h0,          Horizontal position   d(t) = v0 cos(ø) t + d0  
• v0 is the initial velocity in meters per second (the velocity that the ball has when Wendy serves it) 
• h0 is the initial height in meters (the height at which the volleyball is served) 
• d0 is the initial distance in meters (the horizontal distance at which the volleyball is served based on 

whatever frame of reference is chosen) 
12. How far in meters is the straight line distance from the volleyball to the top of the net at the moment Wendy 

strikes the ball?   
A. 9.7  B.  9.8  C.  9.9  D.  10.0 

13. Determine the number of seconds it takes the volleyball to reach a point above the net if it is served at an 
angle of inclination of 20°.   

A. 0.55  B.  0.60 C.  0.45 D.  0.50  
14. If Wendy serves the volleyball at 20°, how far (in meters) from the centerline does the volleyball land if 

untouched by an opponent?   
A. 10  B.  12  C.  15  D.  20   

15. If Wendy wants the volleyball to land inside the opponents court and she serves the volleyball at an angle of 
inclination of 20°, what is the largest initial velocity in meters per second she can give the ball?  Assume that 
the serve doesn’t angle left or right. 

A. 15  B.  14  C.  16  D.  17  
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form.  Remember that there is 5 points awarded for a correct response, 1 point for no response, and 0 points for 
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Pictured is a playground parachute that young children 
enjoy playing games with.  The one pictured is four 
colors that repeat four times.  There is a handle at the 
seam of each color that is used to control the parachute.  
Each sector of the parachute is made of rip-stop nylon 
that comes in 54 inch widths with no seams inside each 
sector.  The seam uses one inch of the fabric on each 
edge making 52 inches the widest a sector could be. 
1. What is the maximum diameter in feet of the 

parachute?   
A. 10 B.  15  C.  20  D.  30  

2. How many square yards of each color are needed to 
make the parachute it’s maximum size?   
A. 10 B.  15  C.  20  D.  30  

3. Assume there are as many kids as there are handles 
so that unlike the picture there is a different person 
holding each handle.  Kyle and Kelly have two 
people standing between them.  Erica stands next to 
Jarius while Jarius is the third person from Kyle.  What is the largest central angle (angle where the children 
are on the sides and the vertex is at the center of the parachute) in degrees between Erica and Kelly on a 
maximum size parachute?   

A. 60°  B.  45°  C.  90°  D.  160°  
4. How far in feet is it between the handles Jarius and Kelly are holding on a maximum size parachute?   

A. 22  B.  18  C.  15  D.  20  
 
 
 
Two mysterious addition problems were found that looked like these: 

                                  

€ 

εε℘

σε℘
ξσσ℘

                            

€ 

ξ℘ε

σξε
εσσ

 

Researchers decided that the problems are in base four.  
5. Which symbol represents one?   

A. 

€ 

σ   B. 

€ 

℘  C. 

€ 

ξ  D. 

€ 

ε    
6. What is the ones digit in the product of σ multiplied by σ?   

A. 

€ 

σ   B. 

€ 

℘  C. 

€ 

ξ  D. 

€ 

ε    
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A mathematical puzzler poem reads: 
“Take five times which plus half of what 
And make the square of what you've got. 

Divide by one and thirty square 
To get just four - that's right, it's there. 

Now two more points I must impress: 
Both of which and what are fraction less, 

And what less which is not a lot: 
Just two or three. So now, what's what?”* 

 
7. Which of the following reflects the expression that is the divisor implied in the line in this poem: “Divide by 

one and thirty square”?   
A. 1 + 302 B.  (1+30)2 C.  12 + 302 D.  1302 

8. Determine the value of “Take five times which plus half of what and make the square of what you 
got.” 

A. 3600 B.  3400 C. 3200 D.  3800  
9. “So now, what's what?   

A. 13  B.  10  C.  7  D.  4  
 
 
 
 
If a plane slices a sphere, a portion is 
created called a sphere cap.  In the 
diagram the sphere cap has a 
thickness or height of h and the 
radius of its base is r.  The entire 
sphere has a radius of R.  The table 
shows the volume and surface area 
of the cap for different values of h when the value of R is one. 
10. If R=10 and h = 2, determine the volume of the cap?   

A. 10  B.  100  C.  50  D.  75   
11. If r=10 and h = 2, determine R?   

A. 15  B.  20  C.  25  D.  10 
12. Imagine a ball floating in water.  Which equation best models the surface area of the ball that is under water 

when h is the height of the cap portion that isn’t under water and R=1? 
A. SA=4π-h B.  SA=2π(2-h) C.  SA=2πh  D.  SA=4πh  

13. Which equation best models the volume of a cap with height h on a sphere with a radius R?   
A. (3.15h2-1.05h3)R2   B. (3.15h2-1.05h3)R3   
C.  (1.88h2+0.37h – 0.02)R2  D. (1.88h2+0.37h – 0.02)R3   

14. A ball is floating in a lake.  The cap of the ball above the surface of the lake has an h of 3 inches.  The ball 
with a radius of 8 inches.  What is the volume in cubic inches of the portion of the ball that is underwater?   

A. 1900 B.  1700 C.  2000 D.  1800  
15. What is the surface area in square inches of the ball in the previous question that is above the water line?   

A. 2.35  B.  19  C.  150  D.  180  
 

h Volume Cap area 
0.100 0.030 0.628 
0.200 0.117 1.257 
0.400 0.436 2.513 
0.600 0.905 3.770 
0.800 1.475 5.027 

   h     
            r 
         R 



 
 
 
 
 
 

Part One Part Two 
1.  C 12.8 1.  C 22 
2.  A 4.9 2.  A 11 
3.  C 0.214 3.  D 157.5° 
4.  C 0.226 4.  D 20.3 
5.  C $54.29 5.  C 
6.  A 12.14  6.  B 
7.  D 11.6 7.  B 
8.  A 9.29 8.  D 3721 
9.  D 2000 9.  A 14 
10.  B 740 10.  B 117 
11.  B 209% 11.  C 26 
12.  A 9.7 12.  B 
13.  C 0.465 13.  B 
14.  D 27.47 14.  A 1947 
15.  A 14.84 15.  C 150 
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