
 
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. 
 
Often a math puzzle has a situation similar to the following pattern: A traveling salesperson travels from home to 
home, selling toothbrushes. 

i. At the first home, she sells half her inventory plus half of one toothbrush. 
ii. At the second home, she sells 1/3 of the remaining inventory plus 1/3 of a toothbrush. 
iii. At the third home, she sells 1/4 of the remaining inventory plus 1/4 of a toothbrush. 
iv. And so on… 

In this pattern, the salesperson never has to split the items she sells into parts. At each home, a whole number of 
items are sold. The denominator of the fractions in each step increases by one. 
1. What is the smallest number of items the seller could have and be able to do step i only?   

A. 0  B.  1  C.  2  D.  3 
2. How many toothbrushes did the seller start with if the seller had seven toothbrushes left after steps i and ii?  

A. 41  B.  35  C.  27  D.  17 
3. What is the minimum number that a seller could have and be able to complete steps i through iii?  Remember 

that items are not to be sold in fractional parts! 
A. 12  B.  15  C.  21  D.  25 

4. If the salesperson started the smallest number of toothbrushes that would allow at least five steps of the 
pattern (I, ii, iii, iv, v), and then continues doing as many steps as possible, how many toothbrushes would 
the salesperson still have to sell? 

A. 20  B.  11  C.  9  D. 4  
 
 
 
 
To buy a new car, a loan is taken on the balance of the price of the car.  The payments are $125 per month for 
three years and the annual interest rate is 3%.  Each month the interest for that month is added on to the balance 
owed and then the payment is subtracted.  
5. How much in dollars will be paid on the loan by the time the loan is paid off? 

A. 4635 B.  3750 C.  4500 D.  5000 
6. What was the original loan amount? If A is the amount of the loan, R is the decimal value of the annual 

interest rate, P is the monthly payment, and y is the number of years the payment are made then a related 

equation is: 

€ 

P =
A R

12( )
1− 1+ R12( )

−12y .   

A. 4300 B.  4360  C.  3570 D.  4100 
7. What percentage of the original loan amount is paid when half of the payments are paid?  Assume that all 

payments were made on time and in full. 
A. 47  B.  49  C.  51  D.  53 
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A sketch of an office space is shown (not to 
scale) and because of growth, the office space 
needs to be divided into two offices.  There is a 
window that is 8 feet wide and 4 feet tall 
between L and R. 
8. What is the area in square feet of the office 

space? 
A. 420 B.  400      C.  360 D.  380 

9. What is the perimeter in feet of the office 
space? 
A. 94 B.  111      C.  119 D.  106 

10. If the office users wanted to divide the floor 
area equally and the divider was set 
perpendicular to 

€ 

CD, how far in inches from 
D along 

€ 

CD  would the divider’s end be 
placed?  
A. 30 B.  18      C.  36 D.  24 

11. If they were most interested in having equal wall space and the divider was still placed perpendicular to 

€ 

CD , 
how far in feet from D on 

€ 

CD  would the divider’s end be placed?  Assume the window does reduce wall 
space and all walls are eight feet in height.  
A. 4.5 B.  3.5      C.  4.0 D.  3.0 

12. If they were interested in floor area and wanted half of the window to be in each office, the divider (which is 
a straight line) would have to angle from the midpoint of 

€ 

LR  to some point on 

€ 

CD .  How long in feet would 
the divider have to be to span that entire distance?  
A. 11.5 B.  8.0      C.  10.2 D.  9.3 

 
 
 
 
 
 
 
 
 
 

A single die that is numbered normally lands with the five side up 25% of the time where as the side across from 
it, two, lands up 1/8 of the time.  The rest of the sides are equally likely to land up. 
13. What is the probability of rolling a one? 

A. 5/16 B.  5/32 C.  5/8  D.  1/6 
14. What is the probability of rolling an even number? 

A. 1/2  B.  7/16 C.  1/8   D.  7/32 
15. If the die is rolled twice, what is the probability of getting a sum of ten? 

A. 0.1  B.  0.2  C.  0.3  D.  0.4 
 
 

The Office Space.      A      B 
Distances are in feet: 
AB=11, AD=10, CD=18, GC=14, 
GH=12, FB=16, RF=5, LR=8. 
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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 classic Algebra problem suggests making a box by cutting congruent squares out of 
the corners of some rectangular material like cardboard or paper or steel and then 
folding it into an open topped box.   
1. If the original rectangle is 15 centimeters by 20 centimeters, what is the length in 

centimeters of the sides of the squares that will generate a box with the greatest 
volume if filled level full? 

A. 2 7/8  B. 2 5/8  C.  45/16  D.  11/4 
2. If the original rectangular material was actually a square, what would be the ratio of the side of the cut-out 

square to the side of the material’s square if when folded the volume is maximum? 
A. 1/4  B.  3  C.  1/5  D.  Is not unique. 

 
 
It is the first day of Spring (the sun is directly over the 
earth’s equator) and you have the pleasure of 
vacationing in California’s Sequoia National Forest, 
home to the world’s largest trees.  You notice two 
particularly tall sequoia trees and wish to estimate 
their heights.  Your GPS says that you are at latitude 36.0° N. It is noon. 
3. One tree is on level ground and you estimate the shadow on the ground to be 225 feet.  How tall in feet is the 

tree? 
A. 175  B.  310  C.  225  D.  180 

4. The second tree is located on a hillside; the slope of the hill makes a 45° angle with the level ground. If the 
tree's shadow on the hillside is estimated to be 200 feet up the hillside, what is the height in feet of the tree? 

A. 336  B.  345  C.  244  D.  282 
 

 
In this problem we start with two jars labeled #1 and #2.  #1 contains a salt-water solution that is 12% salt while 
the second contains pure water.  There is the same amount of liquid in both jars. 
5. Half of #1 is poured into #2.  What is the percentage of salt in the solution now in #2? 

A. 6  B.  2  C.  4  D.  8 
6. Enough solution is returned from the well-mixed #2 to #1 so that both have the same amount of liquid again.  

What is the percentage of salt in #1? 
A. 10  B.  2  C.  4  D.  8 

7. If this was done again; that is half of #1 poured into #2, mixed, and then enough poured back into #1 to make 
them equal in volume, what percentage of salt would be in #1? 

A. 6  B.  5  C.  4  D.  7 
8. If this is repeated many times, what would the percentage salt in the solution in #2 approach? 

A. 6  B.  5  C.  4  D.  7 
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A circular auditorium has a foyer (lobby) completely surrounding it. The foyer is of uniform width like a large 
hallway and the walls of the foyer make two concentric circles.  The longest straight pole that can lie on the floor 
of the foyer is 200 feet. The difference of the radii of the two walls of the foyer is Δr. 
9. Which most closely describes the sum of the radii in feet?  

A. 200 – Δr  B.  10,000/Δr  C.  10,000 – Δr2 D.  100/Δr 
10. What is the area in square feet of the foyer?  

A. 10,000  B.  30,000  C.  3,000  D.  1,000 
11. What is the area in thousands of square feet of the auditorium? 

A. 7  B.  Cannot be determined C.  700   D.  70 
 
 
 
 
 

 
 
 
 
 
 
In the lattice web made of string, water can run down 
the strings.  Water starting at point A has one way to 
get to point G but two ways it can get to point B.  
90% of the water that goes through point A goes 
straight down to point B. 90% of the water that goes 
through B goes straight down to point C. Similarly C 
to D.  At the vertices in the lattice, the water goes 
either direction equally likely.  Assume that water 
does not flow horizontally. 
12. How many different paths does water have to get 

from Point A to point J? Remember that gravity 
always pulls the water down. 

A. 5  B.  10  C.  15  D.  20 
13. What percentage of the water that passes through point A makes it to point C? 

A. 90  B.  95  C.  88  D.  92 
14. What percentage of the water that passes through point A makes it to point G? 

A. 1.0  B.  4.0  C.  0.5  D.  0.1 
15. What percentage of the water that passes through point A makes it to point J? 

A. 1  B.  50  C.  8  D.  15 

A                                                           E 
 
B                                                           F 
 
C                                                           G 
                          
D                                                           H 
                                 J 



 
Part One Part Two 

1.  B  1 1.  C  2.8287 
2.  C  23 2.  C  1/6 
3.  A  11 3.  B  310 
4.  C  9 4.  A  336 
5.  C  4500 5.  C  4 
6.  A  4298 6.  D  8 
7.  B  48.9 7.  D  6 2/3 
8.  D  380 8.  A  6 
9.  D  106 9.  B 
10.  A  28 10.  B 10,000π 
11.  B  3.5 11.  B 
12.  C  10.54 12.  C  14 
13.  B  5/32 13.  D  91.5% 
14.  B  7/16 14.  A  1.25% 
15.  A  57/512=0.11 15.  C  8.2625% 
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