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The abbreviation NOTA means "None of These Answers."

Diagrams may not be drawn or pictured  to scale. 
1. The Universal Book of Mathematics by David Darling has a subtitle, "From Abracadabra 

    to ___" where the last phrase denotes a famous argument from a tortoise who was to

    race the athlete Achilles.  The argument was a paradox. Who or what was it named after?

A. Xena Warrior Princess
B. Xenophobia in the time of Hercules 

C. Zeno the Philosopher

D. Christopher Zeeman, British mathematician


E. NOTA
2.  At Universal Studios in Orlando, the ride "The Amazing Adventures of Spiderman ©" has won

     the award for Best Dark Ride for seven consecutive years. I have no idea what a dark ride is.

     If each car on the ride holds 6 occupants, in three rows of 2 each, then a family of 6 can be seated 
     how many different ways in one car? Assume all family members are seated and they sit no more than 
     2 to a row.  If we call family members A, B, C, D, E, F  then one car's riders
     are shown, and if A and B switched seats, that would be a different 
     arrangement.         
              A. 720     B. 540    C.360      D. 20      E. NOTA
3. In the sci-fi movie Contact, Jodie Foster’s character, Dr. Ellie Arroway calls mathematics “the only 
    universal language” and her character finds significance in an intercepted transmission of prime 

    numbers from 2 to 101.   Count how many prime numbers lie between 2 and 101.


A. 21
   B. 22     C. 23      D. 24      E. NOTA

4. In his search for a universal language (besides mathematics), George researched and found 

    that the top language, ranked by number of speakers world-wide, is Mandarin with over 1 billion

    speakers. Second is English with approximately 508 million speakers.  In a room there are 

    90 students who speak English or Mandarin but not both. 30 speak English.  George wants to 

    add some students who speak only English so that the ratio of English speakers to Mandarin 

    speakers becomes 4:5. What is the number of students that he must he add?


A. 18 
  B. 36
    C. 190       D.
 210
E. NOTA

5.  One model of a universal joint is shown. Consider it as 4 cylinders
     attached in the center by a regular octagonal prism. If the 

     diameter of the cylinders are each equal to the height of the 

     center prism and the cylinders have the same diameter and height,
     and the total volume of the 4 cylinders plus the prism is 
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 cm3 then find the area of one base of the prism
     (one octagon) in cm2. Each cylinder has radius 2 cm.

A. 16
 B. 15        C. 12

D. 10
 E. NOTA

6. The universal set for a Venn diagram has 20 elements.
    Two subsets, A and B have an intersection that contains one element.  If set B has twice the elements 
    of set A,  and all of the elements of the universal set are in A or B, then how many elements are in set     

    B but not in set A?


A. 15      B. 14     C. 13     D. 12      E. NOTA
7.  An artist is drawing a Venn diagram and has obsessive-compulsive issues. The largest circle 

     represents the universal set U and its area is colored yellow outside of the small circles. 
     Each congruent circle (representing smaller sets) is tangent to one other circle and to the universal 
     set at one point. She painted the diagram areas the colors noted (B=blue, G=green, Y=yellow).  She 
     determined that the blue regions have total area 100
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. Find the total area of the yellow regions.

     


A. 
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             D.  
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         E. NOTA
8.   The universal set U of a Venn diagram is {A, B, C, D, E, F, G, H, I, J} and set S={A, C, D, F} and 
      set T={C, F, G, H} and set R={E, F, G}.   Give the members in the universal set U that are 

      in set 
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A. {A, D}            B.   {C, D, E, F, G}
     C. {A, B, D, E, I, J}


D. {A, D, E}
E.   NOTA
9. The performers of Universoul Circus are from ten countries (USA, Africa, *Trinidad & Tobago, 
    Jamaica, Colombia, Dominican Republic, China, Cuba, Russia, Brazil). There are 75 performers. There
    are 20 more Chinese performers than American (USA), three more Brazilians than Americans, an 
    equal number of Americans, Africans  and Trinidad* performers, and the number of combined Cuban 
    and Russian performers equal the number of Americans. There are 2 less Americans than Jamaicans, 
    three less Americans than Dominicans, and one less Colombian than  Dominicans.  How many 
    American performers are in the Universoul Circus?

A. 8
B. 7
C. 6
D. 5
E. NOTA

     *Trinidad & Tobago are considered one country, as in the Republic of Trinidad and Tobago.
10.  In the "solar system, Window to the Universe" website of the National Earth Science Teachers 
       Association, it is  stated that earth has the most circular orbit of solar system with an eccentricity of  
       0.0167 while the sub-planet Pluto has the most  elliptical orbit with an eccentricity of  0.2488.  if we 
       said (falsely) that Pluto and Earth had the same width of orbit, that is same major axis length 
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       then what would be the difference in distance  between one foci of each body?  That is, if both orbits 
       had endpoints E and F on their major axes, with foci  e1, e2, p1 and   p2 (e for  Earth foci, p for Pluto 
       foci) then find the distance from p1 to e1 in terms of 
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A. 
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D. 
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E. NOTA

11.  A universal set U has 5 elements. How many subsets does it have?

A. 64     B. 32     C. 25      D. 16      E. NOTA

12.  In the universal set U to the right, there are
      200 elements.  Set A has 50 elements,
      set B has 120 elements, set C has 20 elements.
      There are 10 elements in the intersection of
       all three sets. Give the least possible number
       of elements in the universal set which are NOT
       in sets A or B or C.

A. 35      B. 40      C. 45
             D. 50     E. NOTA

13.  On our planet, humans have ten fingers and ten toes (usually). We count in base ten.  If in our 
       universe we find a sentient being with twelve fingers and twelve toes, then these beings might

       count in base-twelve.  Suppose we saw the following base-twelve equation on a paper in the twelve-
       fingered vicinity, give the value of the base-twelve variable 
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      is 21base 12 times x.


A. 1
B. 3
C. 5
D. 7
E. NOTA

14. Consider the following logical argument:  "In our universe, carbon is a necessary condition for

     life. If we have life then there is change to the universe. My sister says nothing ever changes with me."

     If we accept my sister's statement and the others above as true, what conclusion can we reach 

     according to the argument?


A. No valid conclusion
             B. There is no life in me.


C. I am not carbon-based.          D. I am alive.          E. NOTA

15.  A Universal Product Code (UPC) has numbers which assign meaning to scanners.  
       In the code to the right, the number 639382000393 has the following meaning.
       The first six digits are the manufacturer ID number (639382) followed by a five-

       digit item number (00039) and finally a check number. This last digit is to help     

       make sure there is no scan error. To find that number, we first add together 
       the value of all of the digits in odd positions (digits 1, 3, 5, 7, 9 and 11). In this case, we add

       6 + 9 + 8 + 0 + 0 + 9 = 32.  Multiply that number by 3. (32 * 3 = 96.)   Next we add together 
       the value of all of the digits in even positions (digits 2, 4, 6, 8 and 10). In this case 

       3 + 3 + 2 + 0 + 3 = 11.  Add this sum to the value in step 2. (96 + 11 = 107.)  Then finally

       take the number in Step 4 and determine the number that, when added to the number in step 4, 
       will give a multiple of 10. Since 107 + 3 = 110  the check digit is therefore 3.  

        In the code  68113_ 0002_ 2,   tell which could NOT be the two digits (in order) missing from the 
        code.

A. 1,2          B. 8, 3        C. 5, 4         D. 0, 9        E. NOTA
16. In Universal Studios, Doctor Doom’s Fear Fall has an initial drop of _____ feet. The position function of a passenger on this ride could be given as: ____________. Given: acceleration due to gravity is 
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and the initial velocity of the passenger is 0. 
A. 150 feet and 
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B. 30 feet and 
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C. 700 feet and 
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D. 150 feet and 
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E. NOTA
17. Hollywood Rip Ride Rockit features three world’s (and probably the Universe!) first maneuvers. Which of the following is NOT one of them?
A. Double Take (World’s Largest Non-Inverted Loop)
B. Treble Clef (track built in the shape of a music symbol – originally sketched on a paper napkin)

C. In-Car Audio synchronization (Ride is choreographed to the music heard in car)
D. Jump Cut (Spiraling Negative-Gravity move)

E. NOTA  

18. Which ride at Universal Studios Orlando is the first to use linear induction technology to propel vehicles of a themed environment? 
A. Revenge of the Mummy   B. Jaws   C. Earthquake   D. Star Tours   E. NOTA  

19. 150,000 gallons of recycled water are used daily at the Twister attraction at Universal Studios Orlando. If 1 gallon is equal to 3.78541 liters, how many 2-liter bottles is the Twister ride using in water per week? Round to the nearest million 2-liter bottles. 
A. 4 million
B. 1 million
C. 2 million
D. 5 million
E. NOTA
20. According to the Twister pre-show at Universal Studios, an F5 tornado is also known as:

A. The Finger of God 
 B. The Inferno 
     C. The Mother Load        D. The Five Fister        E. NOTA
21. The top speed in Woody Woodpecker’s Nuthouse Coaster at Universal Studios is 39.4 km/h. What is that speed in miles per minute? Given: 
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. Round to the nearest tenth. 
A. 0.1

B. 0.4

C. 0.7

D. 1.1

E. NOTA
22. The max score on MIB: Alien Attack at Universal Studios is 999,999. Let’s say the scores for a first time rider on MIB are normally distributed with a mean score of 50,000 and a standard deviation of 4,000 points. What percent of first time riders would you expect to score more than 58,000 points?
A. 2.5%

B. 4%

C. 5%

D. 99%

E. NOTA

23. Universal’s first talking picture was:


A. King of Jazz (1930)


B. Showboat (1929)


C. Melody of Love (1928)


D. All Quiet on the Western Front (1930)


E. NOTA
24. Universal won its first Best Picture Academy Award for:


A. King of Jazz (1930)


B. Showboat (1929)


C. Melody of Love (1928)


D. All Quiet on the Western Front (1930)


E. NOTA
25. In 1975, Universal created the ear booming Sensurround Sound System.  In what movie did it make its first appearance?

A. Earthquake   B. The Towering Inferno   C. Jaws   D. Airport   E. NOTA
26. Who presented Universal Studios with a plaque dedicating its first electric studio on October 27, 1915?

A. Albert Einstein   B. Thomas Edison   C. Nikola Tesla   
D. President Woodrow Wilson   
E. NOTA

27. Shooting out of The Hulk rollercoaster is the closest you will get in the parks to flying a F-16 fighter jet. Using the diagram below, how many points of intersection do you see? (Obviously this is a 2D representation of a 3D ride, and the ride does not really “intersect” at these points)
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A. 18   

B. 19   

C. 20   

D. 21   

E. NOTA
28. In addition to Universal Studios Florida, what is the name of the other theme park that makes up the Universal Orlando Resort?

A. Spheres of Excitement


B. Worlds of Wonder


C. Planet of Thrills


D. Islands of Adventure


E. NOTA
29. In 2001 a Universal Studios theme park opened up in what Asian country?
A. Japan   B. South Korea   C. China   D. Thailand   E. NOTA

30. What backlot location was prominently featured in the “clock tower scene” of Back to the Future (1985)?

A. Colonial Street   B. Court of Miracles   C. Courthouse Square   D. Falls Lake   E. NOTA

Answers

SOLUTIONS:
1. C. 

2. A. 6! = 720

3. D. List: 3, 5, 7, 11,13, 17,19,23,29,31;  37,41, 43, 47, 53,59,61,67,71,73;     79, 83,89,97  
     for a total of 24 primes.  
4.  A. 
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 using English to total as the ratio. 
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, 5x=90, x=18.

5.  C. 4 cylinders + 1 prism = 
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 using the fact that the cylinders

     have equal diameters and heights, and the height of the prism is equal to a diameter also.

     Using r=2, we get 64
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 gives area of the octagon to be 12. 

6.  C.  x-1+1+2x-1=20 gives x=7. That gives
     the areas shown to have numbers 6, 1, 13

     for set totals A=7, B=14.  The members in

     set B but not in A are 13. 

7. B.  U = 4G+4B+4Y.  Say the radius of a small
    circle is k  then 
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 the big circle has

     radius 2k so use 
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 by dividing by 2. Substitute 
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  so B=Y so blue = yellow area. The area must be the same or 100π.
8. D.  T ' is any element not in T so T '={A,B,D,E,I,J} and 
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 and the union
    of these last two sets is {A, D, E} which is choice D.

9. D. Let A be USA. China=A+20, Braz=A+3, A=Africa=T,  Cuba+Russia=A,  J-2=A,  D-3=A, 

    Columbia=D-1.   Put it together: A+Africa+T+J+Colombia+D+China+Cuba+Russia+Brazil=75.

    A+A+A+(A+2)+(A+2)+(A+3)+(A+20)+A+(A+3)=75. 9A+30=75 gives A=5.

10. D. Eccentricity is distance from focus to center divided by the semi-major axis.  In this case let

      cp and ce be the focus to center of Pluto and Earth respectively: cp/a=0.2488 and ce/a=0.0167

      We want cp-ca = 0.2488a-0.0167a = 0.2321a.

11.  B.  
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12.  E. 30.  Set A union B union C must

     be the total of each minus overlap. 

     If we put elements in the empty regions

     in the diagram to the right, we still have to

     keep the total in A to be 50, etc so it will

    not affect the total in the union. The union

    will be 170. Subtract from 200 to put 30

    in the universal set.

13.  C.  A=10, B=10 so digits 1A3 = 1(144)+10(12)+3
      and 21x = [2(12)+1]x,  and BA=11(12)+10=142.   Put it together: 267-25x=142 in base ten. x=5.
14. B. Carbon is a necessary condition for life translates to  Life(Carbon. [Note: life is the sufficient

     condition, by logical rules.]    If Life then change is the second statement.  Life(Change.  So 

     No change will mean no life by modus tollens. No life does not imply no change. The answer is B.

15. E. Add the odd digits and multiply by 3 to get 3(6+1+3+0+0+y) where x is the first blank and y the 

       second.  Add this to the even digits gives 3(10+y)+(8+1+x+0+2) = 41+3y+x.  Since the final digit in 
       the code is 2 we can add to get 48, 58, 68, etc.   x+3y+41 =   48 for choice A, 17+41=58 for choice B,
       17+41=58 for choice C, 27+41=68 for choice D. All work!

16. D. With the given acceleration, we can integrate to find the velocity function is v(t)=-32t. (Negative acceleration because you are dropping towards the earth) Integrating a second time gives the position function s(t)=-16t^2 + c. The constant is the height of the ride, which is 150 feet. So the final answer is s(t)=-16t^2+150. 

19. C. 
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22. A. Using the Empirical Rule, 68-95-99.7%, 58,000 falls just two standard deviations above the mean of the normal distribution. This leaves 2.5% of values greater than 58,000 points. 
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