Mile Hi Amazing Spectacular Math Scavenger Hunt Entry Form

Instructions: Each of the following questions, activities, or items to find have
points attached to them. Answer, do or find as many as you can. Submit this
form (and any items found) on Thursday November 9" in room 470 CU-Denver
Bldg. between 11:30 — 1.* There will be free pizza and drinks in room 470 and
an opportunity to get more points (including 5 points for handing in this form
there). Winners will be announced and prizes given out from 1:30 — 2 in 470.
First and second place winners in each of three categories will get awards ($30
and $10 gift certificates). The categories are 1) any undergraduate who has not
taken Calculus I, 2) Non-math majors who have taken/are taking Calculus | and
3) Math Majors. In case of ties, winners will be determined by a random drawing
from the top entries.

* If you can not turn in the form during this time you may turn it in to the Math Department
Office Front Desk (6" floor CU-Denver Bldg.) by 11AM.

_®_1. Compute the following:
RPN A RAPCTTIg |
[3(2°)+4 5+(3) +2°+5']= >
Ans.

_®_ 2. A huge conical tank is to be made from a circular piece of sheet metal of

radius 10 meters by cutting out a sector with vertex angle 8 and then
welding together the straight edges of the remaining piece. Find 6 so that
the resulting cone has the largest volume. Ans.

_®_3. Who is the chair of the Math Department? Ans.

_ @ _4. How many 0O's are in the first million digits of Pi? Ans.

_®_5. In Escher's picture “Ascending and Descending”, how many monks are
on the stairs? Ans.

_®_6. Obtain a slide rule.

_@_7. Talk to Mike Kawai about the Putnam exam, and get his autograph.

_®_8. What is the probability of drawing (w/o replacement) a four of a kind
poker hand (5 cards) from a standard deck of cards (nothing wild, no



jokers)? Ans.

_®_9. Solve the inequality 2 cos x < 0.25x — 1 on the interval [0,471T]. Write your
answers as decimals rounded to the nearest 0.01. Ans.

_@_10. Go to the office of the Math Department Chair. He has a problem for
you.

_®_11. How many hours of computer time did Appel and Haken use for their
final proof of the Four-Color Theorem? Ans.

_®_12. Besides Calculus |, Il and Ill, how many classes do you need to
complete a math minor? Ans.

_®_13. In the UCD Mathematical Sciences department, what does CCM stand
for? Ans.

_®_14. What is the result of the following equation:
(yob Newton) + (yob Riemann) — (yob Chebychev) — (yob Raphson)
where yob = year of birth. Ans.

_®_15. How many people would you need to gather to have a 50% probability
that at least two of the people share the same birthday? Ans.

_®_16. The equation y = sin x + cos x can be written in the form y = A sin(x+C).

Find the values for A and C exactly (no decimals) and use a trigonometric
identity to prove these two forms are equivalent.
--- attach your solution.

_ @ _17. Talk to Mike Ferrara about the NSF Research Experience for
Undergraduates Program and get his autograph.

_®_18. Obtain the signature of a student who has won the Math Major
Newsletter's Problem of the Month Contest.

_®_19. In Escher's illustration “Still Life with Street”, what is the topmost card?
Ans.

_®_20. Write a short segment of Matlab code that computes n! using a
recursive procedure call. (Other programming languages, even psuedo
code, are ok). ---- attach your solution.



_®_21. How many solids exist whose faces are identical and regular, and
whose vertices each have the same number of faces on them? (These
solids need not be Platonic — Platonic solids have the added requirement
of being convex.) Ans.

_®_22. Solve the following rhyming riddle:
“The place where students get help with work,
in the science building, you'll find the

_@_23. If you solved the above riddle, go to the location in the blank. Problems
await you there.

®_0® 24. Obtain a Crypto Buddy secret decoder ring. [Any other kind of secret
decoder ring will get two fewer points.]

_®_25. The region bounded by the functions f(x) =In x and g(x) = 0.4x — 1 is
rotated about the y-axis. Find the volume of the solid of revolution formed.
Ans.

_®_26. Give an example of one of the seven math problems for which you can
get 1 million dollars if you solve. Ans.

_@_27. Talk to Gary Olson about the COMAP Math Modeling Competition and
get his signature.

_®_28. An arc of a circle with a length of 35 cm is intercepted by a chord with
length 30 cm. Find the radius of the circle. Ans.

_®_29. What was the first book reviewed in the Math Majors Newsletter?
Ans.

_®_30. Get the signature of someone who has been a member of the MAA for
over 25 years.

_@_31. How many prime integers are there between 1 and 1000?
Ans.

___32. Attend any department seminar.
a) Seminar Subject/Title: @




b) Signature of an attending Faculty Member @

_®_33. What do Professor Harvey Greenberg, truck rentals and
graduate/undergraduate collaboration have in common?

Ans.
_®_34. A pH of 7 is how many more times as acidic than a pH of 10?
Ans.
___35. Get the signature of a UCD Math Faculty member born in:
a) France @
b) Chile O]
c) Russia @
d) Brazil @

_®_36. Obtain a “French curve”.

_@_37. How can you construct 4 congruent triangles using 6 identical matches?
---- attach solution

_@_38. After registering for the University of Colorado at Denver CAREER
SERVICES ONLINE (CSO) you can use CSO to do all of the following
except

(a) upload your resume
(b) search for off-campus hourly positions
(c) view upcoming on-campus interviews
(d) get notified of upcoming career fairs
(e) search for internships
(f) search for jobs
(g) have your resume critiqued.
Ans.

_®_39. Which faculty member was profiled in the most recent issue of the Math
Majors Newsletter? Ans.

_®_40. Find a solution (a,b,c,d) for
atb+c+d=1
a+4b+3c+d=1
a+2b+3c+d=1
4da+3b+3c+d=1
Ans.




_®_41. What is the name of the mathematical theorem rendered in tiles located
underneath the current flagstone flooring of the plaza of the DCPA? (Hint:
Some members of the Math Department know the answer to this
question.) Ans.

_®_42. Obtain an abacus.

_®_43. What is the smallest positive integer that can be written as the sum of
three cubes in two different ways? Ans.

_@_44. How old was the mathematician Evariste Galois when he died in a
duel? Ans.

_®_45. When a wheel rolls along a straight surface, what is the name of the

curve that is traced out by a point on the rim of the wheel?
Ans.

_®_46. How many different ways can you paint the faces of a cube using 2

colors? (Two paintings are the same if you can rotate the cube so that they
appear identical.) Ans.

_® _47. The 3™ thru 10" digit of this mathematical constant can be described by

the phrase “Andrew Jackson Squared”. What is the name of this constant?
Ans.

_@_48. How many mathematical generations separate Mike Jacobson from
Euler? (The answer will be revealed on Nov. 9" ) Ans.

_®_49. Solve the following “Equation”:
20(Mathematics for Elementary Teachers — Introductory Statistics)
- (Introduction to Abstract Math + 80) = ?
Ans.

_@_50. Wahoo's Fish Taco Restaurant is located at 1521 Blake St., near

campus. Give the corrected statement of the only mathematical theorem
posted somewhere on the snowboard wall.
Ans.

_® 51. Attend the Scavenger Hunt finale/Pizza Party on November 9" from
11:30 — 2 in room 470 CU-Denver Bldg.



