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     Brain Ticklers
RESULTS FROM

FALL

FALL REVIEW

   

   

    Perfect  
*Bohdan, Timothy E. IN G ’85
*Couillard, J. Gregory IL A ’89
*Gulian, Franklin J.   DE A ’83
  Gulian, William F.    Son of member
  Kimsey, David B. AL  A  ’71 
*Quan, Richard   CA C ’01
  Strong, Michael D.      PA A ’84
 
  Other
  Aron, Gert     IA B ’58
  Bernacki, Stephen E.    MA A ’70
  Brule, John D.  MI B ’49
  Ehrgott Jr., Charles     FL E ’92
  Grafflin, Dennis        Non-member
*Griggs Jr., James L., Jr.   OH A ’56
  Handley, Vernon K.     GA A ’86
  Hill, Chris D. KY A ’86     
  Janssen, James R.       CA G ’82
  Johnson, Mark C. IL A ’00
  Jones, John F.             WI A ’59 
  Jones, Jeffrey C. Member's son
  Kramer, J. David     PA D ’57
  Lalinsky, Mark A.   MI G ’77
  Lloyd, Margaret M.      MA B ’12
*Norris, Thomas G.      OK A ’56
  Parks, Christopher J.   NY G ’82
  Prince, Lawrence R..   CT B ’91
  Rentz, Peter E.         IN A ’55
*Richards, John R.       NJ B ’76
  Schmidt, V. Hugo   WA B ’51
  Schweitzer, Robert W.   NY Z ’52
  Sigillito, Vincent G.   MD B ’58
  Spong, Robert N.        UT A ’58
  Stadlin, Walter O.      NJ G ’52
*Stribling, Jeffrey R.   CA A ’92
*Voellinger, Edward J.   Non-member

*Denotes correct bonus solution

along the altitudes gives four tri-
angles with sides (27, 36, 45), (36, 48, 
60), (36, 48, 60), and (48, 64, 80).

3   There are 768 times in the first 
9 months of the year (and 0 times 
in the last 3 months) when the 
date/time display uses each of the 
digits 1 to 9 exactly once. To make 
referring to specific digits in the 
display easier, let the date/time 
be MD10D1H10H1M10M1S10S1, where 
subscripts 1 and 10 refer to the one’s 
and ten’s digits, respectively, of 
the day, hour, minute and seconds 
values. Since 0 is not used, H10 must 
be either 1 or 2 (maximum H10H1 = 
23). If H10 = 2, then D10 and H1 must 
be 1 and 3 or 3 and 1, but D10 cannot 
be 3, because that would require D1 
= H1 = 1. So D10 = 1 and H1 = 3. Of 
the remaining digits, the only pos-
sible values for M10 and S10 (which 
must be less than 6) are 4 and 5 or 
5 and 4. The final four digits (6, 7, 
8, and 9) can be assigned to M, D1, 
M1, and S1 in 4! = 24 ways. So, if 
H10 = 2, the date/time display using 
the digits 1-9 can occur in 2(24) = 
48 ways. Alternatively, if H10 = 1, 
then D10 must be 2 (D10D1 must be 
31 or less, but D10 ≠ 3, which would 
require D1 = 1). Then, M10 and S10 can 
be assigned two of the digits 3, 4 or 
5 in P(3, 2) = 6 ways, where P(i, j) is 
the permutations of i things taken j 
at a time. The final five digits (6, 7, 
8, 9, and the digit not used for M10 
or S10) can be assigned to M, D1, H1, 
M1, and S1 in 5! = 120 ways. So, if H10 
= 1, the date/time display can occur 
in 6(120) = 720 ways. Therefore, the 
total number of times a year that 
the date/time is displayed using the 
non-zero digits 1-9 is 48 + 720 =768. 

4  The three integers are 165, 308, 
and 792. It is well known that an 
integer is divisible by 11 if the sum 
of the even digits minus the sum 
of the odd digits is divisible by 11. 
Since one integer is divisible by 7, 
one by 8, and one by 9, and all three 
by 11, one of the integers must be 
divisible by 77, one by 88, and one 
by 99, although some of these may 

9(7)(5)+1(5)(7). Although, at a quick 
glance these might look different, 
when multiplied out they are 35+315 
and 315+35, in reality the same. Tim 
presents the logic behind his solu-
tion of 665. We admit he has a valid 
point and have marked him correct.

WINTER SOLUTIONS

Responders’ entries for the Winter 
Ticklers will be acknowledged in the 
Summer ’16 Bent. Meanwhile, here 
are the answers:
1   Twenty is the maximum number 
of green cubes that can simultane-
ously touch a red cube and com-
pletely cover all its faces. Visualize a 
red cube resting on an assemblage of 
green cubes and rotated 45 degrees 

to have two 
of its cor-
ners touch 
2 green 
cubes each. 
The figure 
shows the 
red cube 
touching 
7 green 

cubes; 6 more can be added in a 
second layer, and 7 more in a top 
layer that mimics the bottom layer. 
If you remove the requirement that 
the red cube’s surface be completely 
covered by touching green cubes, 
then 22 green cubes are possible. An 
arrangement with 24 cubes has been 
reported, but it is very complicated.

2   The triangle has legs of 75 mm 
and 100 mm and a hypotenuse of 125 
mm. It is apparent that the triangle 
must be a Pythagorean triangle, 
probably a variation of a (3, 4, 5) 
triangle. Since 127/5 = 25.4 mm, try a 
25 multiple, i.e., a triangle with sides 
75, 100, and 125 mm. The length of 
the altitude on the hypotenuse is h = 
ab/c = 75(100)/125 = 60 mm. (Since 60 
mm < 76.2 mm, this triangle fits on 
the card.) Cutting along the altitude 
divides the triangle into two trian-
gles, one with sides (60, 80, 100; alti-
tude = 48) and the other with sides 
(45, 60, 75; altitude = 36). Dividing 

The Fall Ticklers appear to have 
been a little harder than usual, 
as we received somewhat fewer 
entries. Fall No. 2, about the loca-
tion of the pub called The Swan, 
and No. 5, the cryptic addition, 
were the easiest with no wrong 
answers submitted. About half 
of the answers submitted to the 
Bonus, about seating people at a 
round table, were correct. Less than 
1/3 of the answers to No. 4, about 
near-squares, were correct with 
most wrong answers overstating 
the number of squarelets required 
by one. Timothy E. Bohdan, IN G 
’85, believes that the correct answer 
to Fall No. 3 is 665. He points out 
that two of the 9 pairs adding to 
350 we gave are: 1(7)(5)+9(5)(7) and 
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For an octagon , T = 16(1 + 16)/2 = 
136, but 136 is not divisible by 3, so 
there are no solutions for an octagon.

Bonus  The ratio of the probability 
of getting a BINGO using the Free 
cell to the probability of getting a 
BINGO not using the Free cell in 7 
numbers or fewer is 71/6. Getting 
a BINGO without using the Free 
square requires getting 5 specific 
numbers plus any 2 other numbers, 
so there is one way to get the 5 spe-
cific numbers (not counting permu-
tations) and C(70, 2) ways to get the 
other 2 numbers. Since there are 8 
possible no Free square BINGOs on 
each card (4 horizontal and 4 verti-
cal), we must multiply by 8. There 
are C(75, 7) ways to call 7 numbers, 
so the probability of getting a 5 
number BINGO in 7 calls is P5 = 
8C(70, 2)/C(75, 7). Similar reasoning 
gives for the probability of a 4 num-
ber BINGO (there are 4 possible 4 
number BINGOs—1 horizontal, 1 
vertical, and 2 diagonal): 
P4 = 4C(71, 3)/C(75, 7). The ratio 
of these is: R = [4C(71, 3)/C(75, 7)]/
[8C(70, 2)/C(75, 7)] = 4C(71, 3)/8C(70, 
2) = (4/8)(71!/68!3!)(68!2!/70!) = 
(1/2)(71/6)(2) = 71/6.

Computer Bonus  The maxi-
mum value of N is 58560, and the 
minimum value is 6970. There are 
several ways the 10 digits can be 
grouped to form four integers. If 
we assume A and C are two-digit 
numbers and B and D are three-digit 
numbers, we find ab × cde = fg × hij 
= N has 64 solutions, with 64 × 915 
= 80 × 732 = 58560 giving the maxi-
mum value. If A and C are one-digit 
numbers and B and D are four-digit 
numbers, a × bcde = f × ghij = N has 
36 solutions, with 1 × 6970 = 2 × 3485 
= 6970 giving the minimum value.  
Investigating ab × cde = f × ghij 
does not yield any improvement to 
the given answers.

1   Solve the following cryptic mul-
tiplication. Each different letter 
stands for a different digit, and each 
different digit is always represented 

by the same letter; there are no 
leading zeros. 

TRY×THIS = TICKLER
—H. G. McIlvried III, PA G ’53

2   What is the largest integer n such 
that 72048 – 1 is exactly divisible by 
4n?

—2015 Quant Quiz, National 
Museum of Mathematics

3   On their birthday, twins Jackie 
and Jill received from their uncle a 
set of 12 wooden cubes and a two-
pan balance. Each cube was a differ-
ent color and integral number of cm 
(1 through 12 cm) on a side, but they 
all were the same density. The col-
ors of the cubes were azure, brown, 
crimson, drab, ebony, fuchsia, gold, 
heliotrope, ivory, jade, khaki, and 
lilac, not in order of size. Their uncle 
challenged the twins to find combi-
nations that balanced some of the 
cubes against others. Four of the 
balances the twins discovered were: 
(1) the drab and gold cubes balanced 
the brown and heliotrope cubes; 
(2) the khaki cube balanced the 
azure, ebony, and lilac cubes; (3) the 
ebony, gold, jade, and khaki cubes 
balanced the azure, brown, drab, 
fuchsia, heliotrope, and ivory cubes; 
and (4) the brown cube balanced the 
drab, ivory, and khaki cubes. When 
they were called in to supper, they 
ran in quickly, forgetting to take 
their cubes with them. It rained 
that night and washed the colors 
off all the cubes. The twins were 
very unhappy and asked to have the 
cubes repainted in the same way as 
they were originally. Match the size 
of each cube to its original color.

—Madachy’s Mathematical 
Recreations by Joseph S. Madachy

4   On their next birthday, the 
twin’s uncle gave them a big pile of 
unpainted 1-cm cubes and suggested 
they glue some of the cubes together 
to make larger cubes. Jill quickly 
produced a larger cube (without any 
voids). Not to be outdone, Jackie 
formed an even larger cube (also 
without any voids). Then, each twin 
painted some of the faces of her 
large cube. As happened the previ-

   

NEW SPRING PROBLEMS

(Continued on page 41)

be the same integer. Furthermore, 
one must end in 0 or 5, and one must 
be even and divisible by 3. Let us 
try 8(99) = 792 (which is divisible 
by both 8 and 9, as well as, 2, 3, 4, 6, 
and 11) for one of the integers. Look 
for multiples of 77 that don’t have a 
digit in common with 792; these are 
154, 308, 385, and 618, which give 
(0, 3, 6, 8), (1, 4, 5, 6), (0, 1, 4, 6), and 
(0, 3, 4, 5), respectively, as the digits 
available for the third integer. Of 
these possibilities, only 308 leads to 
unused digits (1, 4, 5, 6) that give 
an integer divisible by 55, namely 
165. Thus, the three integers 792, 
308, and 165 meet all the divisibility 
requirements of the problem.

5   There are 6 ways the integers 
from 1-12 can be placed on the sides 
and vertices of a regular hexagon 
such that the values on the sides are 
equal to the sum of the values on the 
two adjacent vertices and 0 ways for 
1-16 on an octagon. Let V equal the 
sum of the integers on the vertices, 
S the sum of the integers on the 
sides, and T their total. Now, V + S 
= T, but each vertex is adjacent to 
two sides, so each vertex is counted 
twice relative to the sides, so S = 2V. 
Therefore, V + 2V = 3V = T, but T = 
12(1 + 12)/2 = 78. Therefore, V = 78/3 
= 26, and S = 52. To look for solu-
tions, start by dividing the 12 inte-
gers into two groups: vertex values 
(1, 2, 3, 4, 5, 6) and side values (7, 8, 
9, 10, 11, 12). The V group sums to 21 
and the S group sums to 57. There-
fore, we need to shift 5 from the S 
group to the V group. This can be 
done in several ways: by exchanging 
a 3 for an 8; or a 9 for a 4; or a 5 for 
a 10; a 4 and 6 for a 7 and 8; or a 5 
and 6 for a 7 and 9. Not all of these 
lead to a solution, and some lead to 
two solutions. A little calculation and 
trial will give (not counting rotations 
and reflections) the following 6 solu-
tions, starting and ending with 1 at a 
vertex, and alternating side/vertex:

1-3-2-7-5-11-6-10-4-12-8-9-1 
1-4-3-11-8-10-2-9-7-12-5-6-1
1-5-4-6-2-11-9-12-3-10-7-8-1
1-5-4-7-3-9-6-8-2-12-10-11-1
1-7-6-11-5-9-4-12-8-10-2-3-1
1-8-7-11-4-6-2-5-3-12-9-10-1
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 	 ’50 Skoglun, Mervin Edward; July 23, 2008.
 	 ’51 Lee, Harold Chock; January 2, 2008.
 	 ’51 Peterson, Robert Irwin; July 6, 2008.
 	 ’53 Wiprud, Glenn Clifford; May 28, 2009.
 	 ’58 Ellestad, Thomas Gordon; October 1, 2008.
 	 ’58 Hanson, Wayne Allen; November 22, 2008.
 	 ’60 Dunford, Edsel Delano; October 3, 2008.
 	 ’71 Akai, Terrence John; February 28, 2009.
 	 ’76 Higley, Bruce Ardys; July 2, 2009.
 	 ’76 Steendahl, John David; June 30, 2015.
 	 ’80 Tulberg, Dean Martin; December 20, 2008.
WA B	 ’33 Kasline, Fred E.; October 4, 2015. [Cent. 90]
 	 ’41 Rhiger, Richard Robert; February 28, 2008.
 	 ’44 Eschbach, Eugene Arment; June 16, 2009.
 	 ’49 Hubbell, Frederick Thomas; October 5, 2008.
 	 ’51 Nelson, Oliver A.; no details.
 	 ’52 Lecompte, George William; February 5, 2008.
 	 ’52 Tripp, Reginald Dean; June 2, 2008.
 	 ’53 Paeth, James Albert; November 17, 2008.
 	 ’62 Botchek, Charles Martin; January 29, 2008.
 	 ’75 Roy, George Steven; March 14, 2009.
WA G	 ’53 McCauley, Edward Willette; January 11, 2016.
 	 ’91 Buslach, Kyle L.; August 10, 2008.
WA D	 ’95 Anthony, Peter; May 31, 2009.
WV A	 ’45 Friant, David Robert; February 13, 2015.
 	 ’49 Bridson, George Edmund; March 11, 2008.
 	 ’74 Swogger, George Earl; December 29, 2007.

 	 ’89 Benedict, Damon Stephen; May 1, 2009.
WI A	 ’41 Allman, James Martin; May 3, 2009.
 	 ’42 Gehrke, Willard Herman; October 1, 2008.
 	 ’43 Brenner, Harold Andrew; April 30, 2009.
 	 ’43 Buckley, Robert Allen; March 19, 2008.
 	 ’49 Downham, Cyril Edward; June 28, 2008.
 	 ’51 Anderson, Robert Berge; February 26, 2009.
 	 ’52 Rutz, Lenard Otto; February 4, 2015.
 	 ’52 Wong, George H.; December 21, 2015.
 	 ’56 Bender, Ostap; December 25, 2008.
 	 ’63 Sitzman, Jerry Clayton; January 1, 2008.
 	 ’82 Kelbe, Richard Robert; October 23, 2008.
WI B	 ’43 Schaeffer, Clifford Otto; December 26, 2008.
 	 ’44 Suster, Robert James; May 21, 2005.
 	 ’45 Zuercher, John David; May 7, 2011.
 	 ’49 Panlener, Robert A.; April 9, 2010.
 	 ’49 Zaffrann, Albert Anthony; April 2, 2008.
 	 ’51 Bartels, Donald Henry; December 7, 2008.
 	 ’52 Heinrich, Bernard Fredrick; March 16, 2008.
 	 ’55 Schutz, William George; January 1, 2008.
 	 ’57 Langteau, Palmer Joseph; December 20, 2008.
 	 ’57 Petersen, John L.; April 16, 2009.
 	 ’61 Gillis, Edward Allan; April 11, 2008.
 	 ’64 Petrie, Thomas Walter; December 2, 2008.
WY A	 ’53 Bender, Donald Lee; November 13, 2015.
 	 ’98 Melinkovich, Mike; May 21, 2009.

ous year, when they were called in to supper, they left their 
cubes outside, and the next morning found that an overnight 
rain had dissolved the glue (but had not washed off any 
paint). Each twin examined the pile of small cubes that had 
made up her large cube, and each found that exactly 100 
of her small cubes had no paint on any of their faces. How 
large was each twin’s cube, and how many of its faces had 
each twin painted?

—Adapted from Mathematical 
Puzzling by A. Gardiner

5   You have a copy machine that lets you scale your origi-
nal from 100% (no enlargement) to a maximum of 155% in 
increments of 1%. How can you use this machine to produce 
a copy of a square picture such that the length of the side 
of the final copy is exactly double the length of the side of 
the original? (A setting of xxx% means that the ratio of 
the length of the side of the copy to the length of the side 
of the original is x.xx.) 

—Mathematics Teacher

Bonus. The number 365 = 132 + 142 = 102 +112 +122 is the 
smallest integer which is both the sum of the squares 
of two consecutive positive integers and the sum of the 
squares of three consecutive positive integers. The second 
smallest such integer is 35,645 = 1332 + 1342 = 1082 + 1092 + 
1102. What is the tenth smallest such integer and what is 
the exact ratio of the (n+1)st such integer to the nth such 
integer as n gets very large? We want the ratio in terms of 
simple mathematical functions, such as surds. A computer 
is not necessary, except to do the math.

—Time Travel and Other Mathematical Bewilderments 
by Martin Gardner

Computer Bonus  What are the smallest and next small-
est bases for which the integer ba exactly divides abcde? 
For bases 11 and higher, letters are used to represent 
digits greater than 9, that is, a is used to represent 10, b 
to represent 11, c for 12, etc. Present your answer as base 
10 integers.

—Don A. Dechman, TX A ’58

Here is a little extra Tickler to see if you are smarter than 
a third grader. The following problem appeared on my 
granddaughter’s 3rd grade math test. 

Double Bonus  In the table, # represents an unknown oper-
ation on two numbers to yield a third number. Given that:
1 # 4 = 5
2 # 2 = 6
3 # 6 = 1

What is the # operation, and what is the value of 4 # 4?

Send your answers to any or all of the Spring Brain Ticklers 
to Curt Gomulinski, Tau Beta Pi, P. O. Box 2697, Knoxville, 
TN 37901-2697 or email to BrainTicklers@tbp.org as plain 
text only. The cutoff date for entries to the Spring column 
is the appearance of the Summer Bent in mid-June (the 
electronic version is a few days earlier). The method of solu-
tion is not necessary. We welcome any interesting problems 
that might be suitable for the column. The Computer Bonus 
and Double Bonus are not graded. Curt will forward your 
entries to the judges who are F. J. Tydeman, CA D ’73; D. 
A. Dechman, TX A ’57; J. C. Rasbold, OH A ’83; and the 
columnist for this issue,

—H. G. McIlvried III, PA G ’53

Brain Ticklers
(Continued from page 35)


