
 
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. 
 
Using data released on British bank robberies from 2005 to 2008, the average heist (theft) netted $31,900.  53% 
of robberies end with no money taken and of those 20% end in capture.   
1. If the average robber makes $19,900 per robbery, how many robbers on average participate in a single 

robbery?   
A. 1.7  B.  1.6  C.  1.8  D.  1.5    

2. What is the average take in dollars per robber for all successful robberies from 2005 to 2008 in Great 
Britain?   

A. 68,000 B.  63,000 C.  42,000 D.  39,000   
3. If there were 364 bank robberies from 2005 to 2008 in Briton, how many thieves were captured?   Assume 

that the average number of thieves participated in all robberies.  
A. 120  B.  100  C.  80  D.  70    

 
 
 
 
 
Imagine standing in front of a closed door.  The handle of the door is on the right side.  The top right corner of 
the door is label A.  At the same corner on the doorjamb is labeled B.  Assume that A and B are the same point 
when the door is closed.  At the bottom right corner of the door, the doorjamb is labeled C. The top left corner of 
the door is labeled D and the bottom left is E. The angle the door is opened is ∠F where m∠F=0° means the 
door is fully closed.  The door is 80 inches tall and 32 inches wide and so is the doorjamb. 
4. If m∠F is 90°, determine the distance in inches from A to B?   

A. 35  B.  45  C.  40  D.  50    
5. If m∠F is 90°, determine AC in inches?   

A. 100  B.  95  C.  80  D.  90    
6. If m∠F is 60°, determine AC in inches?   

A. 85  B.  95  C.  80  D.  90     
7. If m∠F =120°, determine the shortest distance in inches between 

€ 

AC  and the 

€ 

DE?   
A. 5  B.  10  C.  20  D.  15    

8. If m∠F =120°, determine the distance in inches between A and C?   
A. 90  B.  100  C.  95  D.  105    

9. If m∠F=ø, determine the function D(ø) that gives the distance in inches between the segment AB and the 
line containing through D and E as a function of ø?   

A. D(ø)=32sin ø B. D(ø)=32cos ø  C. D(ø)=32sin(ø/2)  D. D(ø)=32cos(ø/2)   
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Given two curves that are defined by these equations:  x2 + y2 = 25 and xy = 12. 
10. How many points of intersection are there?  
 A. 2  B.  4  C.  0  D.  8  
11. Consider the following:  line symmetry with respect to the x-axis, the y-axis, the line y=x, and the line y=-x 

as well as point symmetry with the origin.  Of these five symmetries, determine how many the first equation 
has and then how many the second equation has.  Determine the total for both.  

 A. 4  B.  7  C.  10  D.  1 
12. For each point of intersection, the x and y coordinates are multiplied.  Then the product for each point of 

intersection is added.  Determine the sum.  
 A. 50  B.  0  C. 100  D.  25  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ten items are to be distributed to people. 
13. If every item is distinct and different, how many ways can the items be distributed to ten different people? 

A. 1010  B.  4x106 C.  1x108 D.  3x106  
14. If every item is distinct and different, how many ways can the items be distributed evenly (2 items per 

person) to five people? 
A. 4x106 B.  1x105 C.  5x104 D.  1x103   

15. If every item is the same, how many ways can the items be distributed so that each of five people gets at least 
one item and all items are distributed?  

 A. 100  B.  120  C.  80  D.  60    
 
 



 
 
 

 
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 car travels 340 miles on 9.42 gallons of gas when traveling at 60 mph on a level highway on a calm day.  Gas 
costs $2.10 per gallon.  The miles per gallon (mpg) vary inversely with the cube of the speed traveled. 
1. Determine the average number of miles per gallon of gas for the car on this trip. 
 A. 25  B.  32  C.  45  D.  37   
2. Determine the miles per dollar for the trip. 
 A. 15  B.  70  C.  25  D.  35   
3. Assuming that the car was able to travel at 60 mph for the entire trip, determine the number of dollars per 

hour used on this car’s trip. 
 A. 4.0  B.  4.5  C.  3.5  D.  5.0   
4. Assume the miles per gallon increases 0.10 for every mile per hour reduction in speed over a range of 50 to 

65 miles per hour.  How much would money would be saved on a 1200 mile trip if the average speed was 
reduced from 60 mph to 55 mph?  Assume similar conditions in the problem. 

 A. $5.00 B.  $1.50 C.  $1.00 D.  $2.00  
 
 
 
 
 
Consider an area of a plains state where towns are connected by single roads.  That is to say, there is only one 
road between any two towns and these roads have no branching off roads. There are no bridges, overpasses, or 
tunnels on these roads.  If they are to cross, there is an intersection. 
5. If every town in the area is connected directly to every other town and the connecting roads connecting these 

towns do not intersect, determine the maximum number of towns.  
 A. 3  B.  5  C.  6  D.  4 
6. Given the answer to the question above, suppose a delivery truck driver needed to travel down each and 

every road that connected the towns and then return to the town the driver started at.  How many roads would 
have to be driven on more than once?  

 A. 0  B.  1  C.  2  D.  3 
7. Suppose one more town, call it Newtown, sprang up.  Suppose that it is connected to as many of the other 

towns as possible with non-intersecting roads.  How many towns will it be able to have a direct connection 
to? 

 A. 8  B. 3  C.  4  D.  5 
8. Now suppose that the delivery truck driver moved to Newtown.  Determine how many of the towns the 

driver must drive through more than once to return home each night after traveling each road?  
 A. 0  B.  6  C.  3  D.  9 
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Since the invention of electronic memory for computers, the price for 
memory has dramatically dropped.  The table is a rough idea of the prices 
according to jcmit.com website.  A terabyte is 1,000,000,000,000 bytes 
where as a megabyte is 1,000,000 bytes.  Suppose an average English word 
takes six bytes of memory to store it.   
9. The novel, ‘Lord of the Rings,’ is 455,125 words long.  How much in 

dollars would it have cost to purchase the computer memory to store this 
novel in 1990? 

 A. 325  B.  310  C.  250  D.  260   
10. If the data is modeled by cost=constant(growth factor)year then determine 

the approximate “growth factor” annually?   
A. 0.13  B.  0.25  C.  0.50 D.  0.70  

11. If the trend continues, how much in dollars will a terabyte of memory 
cost in 2030?   

 A. 0.0001 B.  0.01 C.  1.0  D.  10  
 
 
 

 
A spotlight (S) shines directly on a wall from 20 meters away 
making a perfect circle with a diameter of 175 centimeters.  By 
directly on the wall, it is implied that the center of the circular spot 
on the wall and the bulb of the spot light are two points in a line that 
is perpendicular to the wall. 
12. What is the angle (ø) in degrees of the spread of the light beam?  

A. 2.5  B.  5.3  C. 4.2  D.  6.5  
13. The spotlight is moved further away from the wall. It is still 

shining directly on the wall. The radius of the circular spot is 3 
meters.  How far in meters is the spotlight (S) from the wall?  

A. 34  B.  59  C.  64  D.  72   
14. What is the ratio of the intensity per square centimeter of the 

light when the spot on the wall has a radius of 3 meters compared 
to the intensity of the original spot?  

A. 3:1  B.  1:3  C.  10:1 D.  1:10  
15. The spotlight is angled so that the spot on the wall looks more like an oval and the beam is no longer 

perpendicular to the wall.  The narrowest width of the oval spot is 175 centimeters and the longest length of 
the spot is 200 cm.  What is the smallest acute angle in degrees between the center of the beam of light and 
the wall (dotted angle)? 

A. 61°  B. 59°  C.  65°  D.  57°  
 

Price of Electronic Memory 
Year $/Megabyte 
1960 5,242,880.00 
1965 2,642,880.00 
1970 734,003.00 
1975 421,888.00 
1980 6,480.00 
1985 880.00 
1990 106.00 
1995 32.00 
2000 1.56 
2005 0.19 
2010 0.02 
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    For question 15 
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Part One Part Two 
1.  B  1.6 1.  D  36.09 
2.  C  42,340 2.  A  17.19 
3.  A  116 3.  C  3.49 
4.  B  45.25 4.  C  0.95 
5.  D  91.91 5.  D  4 
6.  A  86.16 6.  C  2 
7.  D  16 7.  B  3 
8.  C  97.32 8.  B  5 
9.  D 9.  B  $289 
10.  B  4 10.  D  0.66 
11.  B  7 11.  D  10 
12.  A  48 12.  B  5° 
13.  B  3,628,800 13.  D  68.6 
14.  B  113,400 14.  D  1:11.75 
15.  B  126 15.  A  60.9° 
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