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 Trigonometry is so called because

A. It was invented by Stamos Trigonometrios in 
the year 401 A.D.

B. It deals (at least originally) with the study of 
angles of triangles

C. It is part of the metric movement; it used to be 
called “Try going metric.”

D. They couldn’t think of a better name.

E. None of the above.
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 The word comes from the Greek; tri is of course 
three, gonos is angle, and metry has to do with 
measurement. 





The  Pythagoreans were the members of a school founded about 550 BC 
by a legendary teacher called Pythagoras. They were a secret society that 
persisted for at least two hundred years. One of the Pythagoreans, 
Hippasus of Metapontum was either expelled from the order, or maybe 
even drowned at sea, because he did what:

A. He misstated the Theorem of Pythagoras.
B. He was disrespectful to Pythagoras.
C. He revealed to the world that the square root of two was irrational.
D. He did not share with the  other Pythagoreans his discoveries about 

perfect numbers.
E. He absconded with the savings of the society and used them to open a 

luxury hotel in Naxos.
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By the theorem of Pythagoras, a right triangle having both legs equal 
to 1 has a hypotenuse whose length has a square equal to 2. This 
forced the Pythagoreans to consider the square root of 2 and they 
were shocked to discover that it could NOT be expressed as the ratio 
of two integers. This horrendous discovery was to be their secret but 
apparently the traitor Hippasus blabbed about it. 



Around 440 BC, Hippocrates of Chios (not to be 
confused with the famous physician Hippocrates of Cos) 
was among the first known people to ``square’’ (i.e., find 
the area) of circular figures now known by the French 
name “lunes” (moons). The one in the picture is the 
region between two circles. ABCD is a square, the 
diameter of the smaller circle is the diagonal of the 
square, the larger circle is centered at D and has radius  
DC. If DC = 1, the area of the lune is

A. ½

B. (1/4)π

C.  2 π – 5

D. 3 π – 4 √2

E. (1/4)(π - √3)
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Hippocrates argued that the circular segment above side 
CB of the square (starred) and the circular segment of 
the larger circle above side AC (now in green) are 
similar because both  subtend a central right angle, thus 
their areas are in the proportion (CB)2/(CA)2 = ½. It 
follows that  the two small circular segments (the starred 
one and its partner) equal in area the  green segment 
showing that the area of the lune equals that of the 
triangle ABC.

A. ½

B. (1/4)π

C.  2 π – 5

D. 3 π – 4 √2

E. (1/4)(π - √3)



The figure shows a half 
circle of diameter  AB. At C 
a line perpendicular to AB 
is drawn; it intersects the 
circle at D. If 
AC = 8,  CB = 1, determine 
CD.

A. 2√2

B. 3

C. 2√3

D. 4

E. Can’t be figured out by human beings.
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Two ascetics lived at the top of a sheer cliff of 
height h whose base was distant  d from a 
neighboring village. One descended the cliff 
and walked to the village. The other, being a 
wizard, flew up a height x and then flew in a 
straight line to the village. The distance 
traversed by each was the same. Find  x

A. √(h2 + d2)

B. √(h2 + d2)+h/4

C. hd/(2h+d)

D. h + (3d/2)

E. NA



Two ascetics lived at the top of a sheer cliff of 
height h whose base was distant  d from a 
neighboring village. One descended the cliff 
and walked to the village. The other, being a 
wizard, flew up a height x and then flew in a 
straight line to the village. The distance 
traversed by each was the same. Find  x

A. √(h2 + d2)

B. √(h2 + d2)+h/4

C. hd/(2h+d)

D. h + (3d/2)

E. NA



Two ascetics lived at the top of a sheer cliff of 
height h whose base was distant  d from a 
neighboring village. One descended the cliff 
and walked to the village. The other, being a 
wizard, flew up a height x and then flew in a 
straight line to the village. The distance 
traversed by each was the same. Find  x

A. √(h2 + d2)

B. √(h2 + d2)+h/4

C. hd/(2h+d)

D. h + (3d/2)

E. NA



 In the middle ages, a proposition in Euclid’s 
Elements became known as the Pons Asinorum, The 
Bridge of Asses. This proposition stated (in part):

 A. In any triangle, the sum of two sides is larger 
than the remaining side.

 B. If in a triangle two angles equal one another, 
then the sides opposite to the angles are equal.

 C. Straight lines parallel to the same straight line 
are also parallel to each other.

 D. In an isosceles triangle the angles at the base 
equal one another.

 E. NA.
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The fifth proposition in volume 1 of Euclid’s Elements
became known as the Pons Asinorum. It states:  In 
isosceles triangles, the angles  at the base equal one 
another, and if the two equal sides are continued past 
the base, then the angles under the base equal one 
another. The name may have been due in part to the 
picture accompanying the proof, which resembled a 
bridge. It was the bridge that dummies (“asses”) 
couldn’t cross.; apparently in the middle ages you 
had to be really smart to follow the proof.



The picture on the left is a famous painting, Melancholia, by Albrecht Durer. 
It contains a 4×4 magic square with the numbers 15, 14 at the bottom; 1514 
being the year in which it was painted.



16 3       2 13

5 10 11 8

9 6      7 12

4 15 14 1

A magic square of order n is an n×n array of distinct 
integers so arranged that the  sum along any row, 
column or main diagonal is the same, called the magic 
constant of the square.  In Durer’s square, the magic 
constant is 34. A magic square of order n  is normal if the 
numbers are the first n2 integers. As in Durer’s square.

The formula for the magic constant of a normal magic square of order n is:

A. n2 + 2n + 10

B. (n3 +  4)/2

C. n! + 10

D. n(n2 +1)/2

E. There is no formula.
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Suppose  x  is the magic constant. We have  n  rows, all 
adding up to  x; that means that the sum of all the numbers in 
the magic square is  nx. But the sum of all numbers from 1 to 
n2 is n2 (n2 + 1)/2. Equating and dividing by  n  we get  D for 
the magic constant. 



The University of Bologna is one of the oldest in 
the world. In the early 1500’s  a group of Italian 
mathematicians associated in one way or another 
with this university produced what may be the 
most important achievement of 16th century 
mathematics. Two of them fought bitterly about 
this discovery. These mathematicians were 
Scipione del Ferro, Nicolo Fontana aka Tartaglia, 
Girolamo Cardano. What was this great 
discovery?

A. How to solve cubic equations.
B. Finally proving Euclid’s parallel postulate.
C. A formula to produce prime numbers.
D. Logarithms.
E. A formula for the perfect lunch meat.
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It seems that Scipione del Ferro had it first, 
Tartaglia second. Tartaglia wanted to keep it as a 
secret, but Cardano, a brilliant man but somewhat 
of a scoundrel , managed to wheedle the formula 
out of Tartaglia (written in the form of a Latin 
poem) by swearing by all that was holy to never 
publish it. And then published it.

A. How to solve cubic equations.
B. Finally proving Euclid’s parallel postulate.
C. A formula to produce prime numbers.
D. Logarithms.
E. A formula for the perfect lunch meat.



Q:What do you get when you take the sun and divide its circumference by its 
diameter?
A: Pi in the sky.

But that’s not the question. The question is: Who spent 23 years of his life 
laboriously computing  π up to 35 places by a method developed centuries earlier 
by the great Archimedes .

A. Leonardo of Pisa, a.k.a Fibonacci.

B. Ludolph van Ceulen.

C. Johannes Müller, a.k.a Regiomontanus.

D. Leonhard Euler.

E. Simon of Oxford, a.k.a. as Simon the Pi Man.
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Fermat stated, admitting he couldn’t prove it, that all 
numbers of the form 

122
n

for  n = 0, 1, 2, 3, …. were prime. These primes are, for 
successive values of  n starting at  n = 0:

21+1=3,   22+1= 5,   24+1= 17,   28+1= 257,    216+1 = 65537, ….

This statement of Pierre Fermat:

A. Is false for n = 5; that is  232 + 1 is not prime.
B. Is false for n =5, 6 and 7, but true for all integer values of n > 7.
C. Was proved recently by Andrew Wiles.
D. Is true at least until  n =100, but nobody knows if it is true after that.
E. Was proved later on by Fermat himself.
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In the days of Fermat calculators or computers had 
not been invented.  Calculations took time, were hard. 
It is told that the great mathematician Leonhard Euler 
gave a talk that consisted in him simply going to a 
board and writing:

232+1 = 641×6700417,

And then sitting down again.

As of now, no other Fermat prime is known, other 
than the five first ones. It is not known if there are  
any others.



Which of the following regular polygons canNOT be constructed using only a 
straight edge (an unmarked ruler) and a compass.

A. The equilateral triangle.

B. The pentagon.

C. The heptagon (regular polygon of seven sides)

D. The decagon (regular polygon of ten sides)

E. The hepta-decagon (regular polygon of seventeen sides)
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straight edge (an unmarked ruler) and a compass.

A. The equilateral triangle.
B. The pentagon.
C. The heptagon (regular polygon of seven sides)
D. The decagon (regular polygon of ten sides)
E. The hepta-decagon (regular polygon of seventeen sides)

Due to the work of Carl Friedrich Gauss (1777-1855) et al. it was proved ca. 
1800 that the constructible regular polygons where precisely those whose 
number of sides were either a power of two (the square, the octagon, etc.) 
or a Fermat prime, or a power of two times one or more distinct Fermat 
primes. The Fermat primes are: 3,  5,  17, 257,  65537; 7 is not a Fermat 
prime.



 The year is 1832. A young man not quite 21 years 
old is lured into fighting a duel and he is left to 
die. He is remembered because of his fundamental 
contributions to mathematics, some of it (but not 
all of it) written the night before he died. He was:

 A. Pierre Fermat.

 B. Evariste Galois.

 C. Blaise Pascal.

 D. Joseph-Louis Lagrange.

 E. Maurice Savoir-Faire.
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A few biographical facts on Galois:

 First paper published: 1829 (age 18).

 His mathematical life was interrupted by his 
passion for politics; he was a republican in a 
France that had returned to monarchy.

 His most important work is on Group Theory 
(which he basically created) and its 
applications to the solution of algebraic 
equations.



 Born in 1850, to be able to study mathematics she 
had to first enter a marriage of convenience at age 
18. Difficulties did not stop there, women were 
mostly barred from the university in 19th century 
Europe. She is now best known for a theorem in 
partial differential equations.

 A. Ada Lovelace.

 B. Emmy Noether.

 C. Sofia Kovalevskaya.

 D. Sofie Germain.

 E. Mary Somerville.
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 A. Ada Lovelace (1815-1852).

 B. Emmy Noether (1882-1935).

 C. Sofia Kovalevskaya. (1850-1891).

 D. Sofie Germain (1776-1831).

 E. Mary Somerville  (1780-1872).

With the possible exception of Ada Lovelace, all 
of these women suffered because of their love 
of mathematics and had to overcome enormous 
hurdles to be able to study it, and work in it.



This mathematician looked infinity straight into the 
eye and saw that there wasn’t just one infinity, but 
many, an infinity of bigger and bigger infinities, a no 
end to the infinite.  He classified infinities introducing 
infinite cardinal numbers, the alephs. His insight 
changed mathematics and his radical ideas that 
shocked some of his  late 19th century contemporaries 
have now become an essential part of the mainstream.  
He is

A. Henri Poincare
B. Bernhard Riemann
C. Felix Klein
D. William Rowan Hamilton
E. Georg Cantor
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Cantor’s ideas are “a grave disease infecting the body 
of mathematics”   H. Poincare

Cantor is “a scientific charlatan,” “a corrupter of 
youth”  L. Kronecker

“Utter nonsense”  L. Wittgenstein

“No one shall expel us from the paradise that Cantor 
has created” D. Hilbert

A. Henri Poincare
B. Bernhard Riemann
C. Felix Klein
D. William Rowan Hamilton
E. Georg Cantor



Here you have to name the young mathematician born in Australia who  has 
the following among his accomplishments:  By age 2 he had taught himself 
basic arithmetic.  At age ten he won a bronze medal at the International 
Mathematics Olympiad, at age eleven he got silver, at age twelve gold. 
Coming to the US, at age 20 he got his Ph.D at Princeton and at age 24 became 
the youngest full professor ever at UCLA. He has won almost every 
mathematical prize under the sun, including in 2006 the Fields medal at age 
31. He not only produces some of the best mathematics being produced today, 
but he also writes textbooks and keeps a mathematical blog. Here are your 
choices.

A. Richard Borcherds.
B. Timothy Gowers.
C. Terence Tao.
D. Grigori Perelman
E. Christopher McMullen
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Much of Tao’s work is in rather advanced mathematics, but some of it is more 
basic (which doesn’t mean easier; frequently it is harder, like Fermat’s  Last 
Theorem or the Goldbach conjecture). With the British mathematician Ben 
Green, he proved that  for any length k, there exist arithmetic progressions of 
of primes of length k.  For example,  3, 5, 7 is a progression of length 3 
(difference 2); 3, 7, 11 is also a progression of length 3. 
199, 409, 619, 829, 1039, 1249, 1459, 1669, 1879, 2089  is an arithmetic 
progression of length 10, difference 210; all terms are prime.  



Three circles with centers at A, B, C and radii 5, 2, 1, 
respectively, are tangent to each other as in the 
picture.

Determine the area of the triangle ABC obtained  
by joining their vertices

A. 20

B. 4√5

C. 12√7

D. 24

E. NA
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The sides of the triangle have lengths   3, 6, 7; the half 
perimeter is   s = (3+6+7)/2 = 8; by Heron’s formula the area is 
√((8)(8-3)(8-6)(8-7)) = 4√5.



 The problem was formulated about 300 BC, give or 
take a century: Given a circle, using only a 
compass and a straightedge (unmarked ruler), 
construct a square having the same area as the 
circle. This construction

A. Was first done by Gauss around 1820.
B. Was first achieved in the year 1880 by Hermite.
C. Was proved to be impossible in the year 1880.
D. Remains an unsolved challenging problem to this day.
E. Was never of interest to professional mathematicians.
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 In 1880 Carl Louis Ferdinand von Lindemann proved 
that π was a transcendental number; an immediate 
consequence is that the circle cannot be squared using 
only a compass and a straightedge. It took over 2000 
years, but the problem was finally laid to rest. Or was 
it?
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B. Was first achieved in the year 1880 by Hermite.
C. Was proved to be impossible in the year 1880.
D. Remains an unsolved challenging problem to this day.
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