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Spring Answers
1: The cable length is 1,117.4 
meters. 
The equation for a catenary, which 
is the curve assumed by a cable 
stretched between two points, is: 
y = a cosh       , where a is a
constant
The length of the cable is
L = 2a sinh 
The dip of the cable is
H = a(cosh (   -  - 1))
For the dip to decrease by the same 
amount as the length, we must 
have 

Calculating the derivatives and 
rearranging gives us
 (1 +        ) cosh ( ) -

(2 +      ) sinh (      ) = 1
Solving numerically with x = 500 m 
gives a = 606.07 m and L = 1,117.4

2: The minimum number of 
TRICKYs is 76.
7610 * TRICKY12 + BRAIN12 =
TICKLERS12

7610 * 1B025812 + 7B90A12 = 
102534B612

3: The expected number of draws 
is 10.6.
The probability of getting an ace on 
the first draw is p1 = 4/52.
The probability of getting the
first ace on the 2nd draw is
p2 = (1 – p1) * (4 / 51).

Results From
Winter

Perfect Scores
  Colello, Marc C.  NY Ι ’97
  Costantino, John T.  NJ Α   ’79
*Couillard, J. Greg  IL Α   ’89
*Gaston, Charles A.  PA Β   ’61
*Gibbs, Kenneth P.  MO Γ   ’76
  Johnson, Mark C.  IL Α   ’00
*Kimsey, David B.  AL Α   ’71
*Norris, Thomas G.  OK Α   ’56
    Norris Jr., Thomas G.   PA Γ   ’79
  Sisco, Michael D.  WI Α   ’91
  Slegel, Timothy J.  PA Α   ’80
*Snyder, Thomas M.  GA Α   ’70
  Sylvester, Noah  Son of member

Other
  Bannister, Kenneth A. PA Β   ’82
  Berthold, Kristopher D. TX Β   ’04
  Bertrand, Richard M.  WI Β   ’73
  Bhatia, Sunita K.  DE Α   ’92
*Bohdan, Timothy E.  IN Γ   ’85
  Crouse, John M.  PA Β   ’74
  Curran, Corey B.  NY Ξ   ’22
  Dechman, Jim W.   TX Α   ’89
  Ehrgott Jr., Charles   FL Ε   ’92
  Field, Gregory T.   NY Γ   ’78
*Gresho, Philip M.  IL Α   ’61
  Grewal, Kalwant S.  TX Η   ’73
  Grewal, Rashi  NJ Γ   ’09
*Griggs Jr., James L.  OH Α   ’56
*Gulian, Franklin J.  DE Α   ’83
  James, Catherine A.   Wife of member
  Lalinsky, Mark A.  MI Γ   ’77
  Maino, Jon  PA Θ   ’20
  Marrone, James D.  IN Α   ’87
  Marrone, James I.  IN Α   ’61
  Parks, Christopher J.  NY Γ   ’82
  Penkala, Stanley J.  PA ∆   ’65
*Phillips, Andrew W.  IL Α   ’88
  Riedesel, Jeremy M.  OH Β   ’96
  Scott, Darrell J.  NC ∆   ’82
*Schwam, Susan E.  WA Α   ’88
    Schwam, Freely    Spouse of member
    Gyselinck, Glenn   Non-member
  Silver, Robert E.  NY Ρ   ’80
*Spong, Robert N.  UT Α   ’58
  Spring, Gary S.  MA Ζ   ’82
    Spring, Mitchell G.   Son of member
*Strong, Michael D.  PA Α   ’84
  Tessier, Thomas D.  MA Α   ’90
  Voellinger, Edward   Non-member
  Zison, Stanley W.  CA Θ   ’83

*Denotes correct bonus solution

BR AIN
TICKLERS

Winter Review
Problems 4 (passcode), 5 (rug), and 
the Bonus (sliding rod), all had less 
than 60 percent correct answers. 
Problem 4 had the lowest per-
centage of correct answers. Only 
problem 1 (cryptarithm) had all 
answers correct.
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4: The unoccupied hole traces
an ellipse with the equation
3x2 - (√3)xy + y2 -300 = 0.
An equivalent version of
the equation is
y = ((√3) x ± √(1200-9x2)) / 2. 

Let the position of the horizontal 
slider be (s, 0). Let the position of the 
diagonal slide be (t√3/3, t). Call the 
position of the unoccupied hole (x, y). 
The holes in the red bar are
10 cm apart. The right triangle 
formed by the two sliders and the 
x-axis gives us: 
1.  (t√3/3 - s)2 + t2 = 102

The triangle with the diagonal slider, 
the unoccupied hole, and a horizontal 
base is congruent to the first triangle, 
so:
2.  x - t√3/3 = t√3/3 - s
3.  y - t = t - 0
Combining (2) and (3), we get:
4.  s = y√3/3 - x
Rearranging (3):
5.  t = y/2
Substituting (4) and (5) and rearrang
6.  3x2 - (√3)xy + y2 - 300 = 0

Winter Review Continued
We counted numeric answers 
without units correct on problem 5 
if the values were 21 (yards) or 63 
(feet). Many people only answered 
one of the two questions in the 
Bonus.

The probability of getting the
first ace on the 3rd draw is
p3 = (1 – p1 – p2) * (4 / 50).
And so on until p49.
The expected number of draws is   

Σ(pn * n) = 10.6
49

1

ing:



like as long as every third place is 
vacant — and then sit down. This 
counts as one walkabout. The party 
is over when everyone is seated
directly opposite their original 
seats.” What is the minimum
number of walkabouts required to 
end the party?

—Tantalizers by Martin Hollis

2: Goals Scored  
Argentina, Belgium, Canada, and 
Denmark are four countries whose 
national soccer teams are drawn 
into the same group in this year’s 
World Cup. In the tournament, 
they play each other in round robin 
fashion: each team plays every 
other team once. Considering goals 
scored through all games, Argen-
tina scored the greatest number, 
Belgium the second greatest,
Canada third, and Denmark fewest.
Argentina won their match against 
Belgium by 4 goals to 1, and
Denmark won against Canada. The 
other four matches were ties. What 
was the score of the match
between Canada and Denmark, and 
which team had the fewest number 
of goals scored against it?

—My Best Puzzles in
Logic and Reasoning

by Hubert Phillips

3: Line Segment Value  
Select two points at random on a 
line segment of unit length making 
three pieces. What is the expected 
value of the shortest piece? 

—Unkown

4: Total Point Probability 
In a certain British soccer pool, 
the objective is to pick games 
that end in a tie. The ticket buyer 
picks 8 games from a list of 45 or 
more. For each of these games, 
if the teams tie, the player gets 3 
points, if the visiting team wins, 
they get 2 points, and if the home 
team wins, they get 1.5 points. The 
entry with the highest point total 
wins. Assume that for each game, 
the probability of the home team’s 
winning is 0.5, the probability of 
the visiting team’s winning is 0.4, 
and the probability of a tie is 0.1. 
What is the probability that the total 
points for an entry will be 22 or 
higher? 

—Scarne’s New Complete Guide
to Gambling

by John Scarne

5: Ladder Locations 
In the game of Chutes and Ladders,
if you land on certain squares 
you can advance or retreat many 
squares. In this problem, we are 
considering a variation in which 
there are only ladders. 
The board is a 10-by-10 grid with 
the bottom row numbered 1 to 10 
from left to right, the second row 
numbered 11 to 20 from right to 
left, the next row numbered 21 to 
30 from left to right, etc. ending 
with 100 in the top left corner. 
Each ladder is a straight line from 
the center of one square up to the 
center of another square. No ladder 
is vertical and no two ladders touch 
or cross each other. If a ladder, for 
example, started in the second row 
and ended in the seventh row, it 
would jump over four rows. 

5: The expected score is
837242 / 52117 = 16.065.
For each die rolled, there is a 2/6 
chance that the die will be “bad” 
(i.e. a 2 or 5) and a 4/6 chance that 
the die will be “good.” A good die 
will, on average, score 14/4 points.
If we have one die left, our expected 
score is calculated as follows:
• E1 = (4/6)*(14/4 + E1) 
• E1 = 7
If we have two dice left, our expected 
score is calculated as follows:
• E2 = (16/36)*(2*14/4 + E2) +

(16/36)*E1

• E2 = 11.2
Calculating E3 through E5, we find 
that E5 = 837242 /52117 = 16.065.

BONUS:
The planets will be collinear 24
times.
By Kepler’s 3rd law, the planets’
orbital radii are proportional to 
their orbital periods to the 2/3
power. Knowing the orbital radii 
and the orbital periods, we can 
propagate the orbits over the
specified time span. We can then 
calculate the area of the triangle 
formed by the three planets as a 
function of time. That area goes 
through 0 (i.e. the planets become 
collinear) 24 times.

COMPUTER BONUS:
1,973,580,624 has the nearest 
square root 44,425 and an absolute 
difference of 1. 

New Summer Problems
1: Tea Party Walkabouts
Alice is attending the Mad Hatter’s 
tea party. She is sitting at an
octagonal table, but only four of the 
eight places are occupied. If the 
eight places are numbered con-
secutively around the table, then 
Alice is seated at position 1, the 
March Hare at 3, the Doormouse 
as 5, and the Mad Hatter at 7. The 
Hatter explained, “When I shout 
‘Fudge,’ someone is to get up and 
move round 3 places or 6 places or 
9 places — as many threes as you 
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Howard G. McIlvried III, Ph.D., PA Γ ’53, passed away on March 26, 
2022, at the age of 90. Howard submitted his first Brain Tickler 
entry for the Winter 1954 issue; it was a perfect entry (as were 
most of his entries). He became a Brain Tickler author/judge in 
1959 and served as a judge for 62 years, until 2020.
Howard was a chemical engineer with degrees from Carnegie 
Tech (now Carnegie Mellon University). His daughter Heather G. 
Himmelberger, P.E., PA Β ’85, is also a member and noted that
he saved every Brain Tickler column starting in 1951 until 2022
and often spoke about how important The Bent magazine was to 
him for all those years.

IInn MMemoryemory ofof HHowardoward M MccIIlvriedlvried

BTs continue on page 33.



Express your answer to at least 
three significant digits. 

—Puzzle Corner 
by Allan Gottlieb 

in Technology Review

DOUBLE BONUS:
A new game show lines up 100 con-
testants so that each person in line 
can see everyone in front of him 
but no one behind him. The emcee 
explains that he will put a red or a 
blue hat on each contestant without 
the contestant knowing the color. 
Then, starting at the back of the 
line, each person will be asked in 
turn what color hat they are wear-
ing. Each contestant that answers 
correctly wins $1,000. Each person 
can only answer red or blue in a 
normal, uninflected voice. The 
others in line can hear the answer 
but not whether it is right or wrong. 
Before going on the air, the emcee 
leaves the group alone for a few 
minutes. A Tau Bate in the group 
proposes that they split any win-
nings equally among all. The Tau 
Bate then proposes a strategy that 
will maximize total winnings. What 
is the average expected winnings 

Summer Problems
In this variation, there are seven 
ladders, each of which jumps at 
least one row. In fact, they each 
jump a different number of rows. 
Each ladder starts in a square 
whose number is a perfect square 
greater than 1, and ends in a 
square whose number is a prime. 
Give the numbers of the starting 
and ending squares of the seven 
ladders, in increasing order of the 
starting squares. 

—An Enigma by Susan Denham 
in New Scientist

BONUS: A traditionally con-
structed soccer ball consists of 32 
pieces of leather sewn together to 
form a polyhedron. There are 12 
black pieces in the form of regular 
pentagons and 20 white pieces 
in the form of regular hexagons. 
When inflated, assume the polyhe-
dron expands to a perfect sphere. 
If the curved edges of the penta-
gons and hexagons are exactly 2 
inches in length, what is the diam-
eter of the circumscribing sphere? 

for the group, and what strategy do 
they use? 

—How to Ace the 
Brain Teaser Interview 

by John Kador
Email your answers (plain text 
only) to any or all of the Summer 
Brain Ticklers to 
or by postal mail to Dylan Lane, 
Tau Beta Pi, P.O. Box 2697, 
Knoxville, TN 37901-2697. 
The method of solution is not 
necessary and the Double Bonus 
is not graded. Where possible, 
exact answers are preferable to 
approximations. The cutoff date 
for entries to the Summer column 
is the appearance of the Fall Bent
which typically arrives in mid-
September (the digital distribution 
is several days earlier). We 
welcome any interesting problems 
that might be suitable for the 
column. Dylan will forward your 
entries to the judges who are F.J. 
Tydeman, CA D ’73; J.R. Stribling,
CA A ’92; G.M. Gerken, CA H ’11; 
and the columnist for this issue,

— J.C. Rasbold, OH A ’83

BrainTicklers@tbp.org

Continued

from page 19.
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