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Maria Agnesi Activity
Dr. Cynthia Huffman, Pittsburg State University

Overview: This activity was originally created for a Women in Mathematics course to provide students with a small
taste of some basic mathematics connected to the work of Maria Agnesi. The activity has the students look at some
of her work in algebra and calculus (optional). It could also be used in other courses, such as history of math, a
general education mathematics course, high school or college algebra, and calculus.

Public Domain, https://commons.wikimedia.org/wiki/File:Maria_Gaetana_Agnesi.jpg

1. The image below is from Agnesi’s Analytical Institutions.

a. Looking at the mathematical notation (and not worrying about the words being in Italian),
write the problem in modern notation.

altro termine per primo - Abbiali da moltiplicare o4 + xx

per ag—xx, adunque {i {criva a2 = X%
aa—xx

ed il prodotto (ark 444 asxx — gaxx —x*
tna gavx—aaxx §i elidono; adunque il prodotio farz

gt-—xt,

b. What is a translation of the Italian word “elidono™? (Feel free to use a translation app or
program, such as Google Translate.) Does this fit what is happening with the mathematics?
What do you think would be an appropriate translation?
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c. John Colson was an Englishman who learned Italian so that he could translate Agnesi’s work
Analytical Institutions into English. Below is the same selection, but from Colson’s English
translation of Agnesi. How did Colson translate “elidono”? What do you think of his
translation?

irom wie nght hand Or trotmn the Jelt, 10 regard to either of the

ar 4 xx factors; or which of them is wrote above, and the other below;
nd — xx or in what order the terms 2re placed. Suppofe we were to

- — multiply aa + xx by aa — xx¢; proceed as in the margin,
4" +aw where becaufe aaxy and — daxx deftroy cach other, the proe

— 2" =2 q0d will be reduced 1o a* — .

2. The image at the top of the next page is Colson’s translation of Agnesi’s instructions for
solving certain quadratic equations. Apply Agnesi’s formula to solve the following quadratic
equations. Check that the values are solutions of the given quadratic, either by plugging back in
or by re-solving using the modern quadratic formula.

a. x°+2x=8 c. X°+6x=4

b. xX*+3x=4 d x*+x=5



SECT. M. ANALYTICAL IXRSTITUTIONS, LI

74. But if the equation contain the unknown quantity raifsd 3 it's {quare, Af-a-4
together with the reQangle or prodult of the fame into kiown quantives, which quadevicks
is called the fecond term {and fuch an equuion is called an Affeited Quadratick,rWlved-
as it is cailed a Simple Quadrasick when this fecond term is wanting) ; this being
prepared as is aforefaid, 1o bath members of the cpaation muft be added the
fquare of half the co-cthicient of the fecond tern, (thac is to Ly, the fquare ot
half that quantity, whether integer or fruction, by which (e unkoowa quantiry
is mukiplied,) and then it is plain that the firit member will always be a tquare,
the root of which will be the aggrepate of the unknown quantty, and of he
balf co-ethcicnt with it's proper fizn.  And then extracting the 1o, this ag-
grezae (hall be equal to the fquare-root of the other member of the cquatio:;:;
and tranfpofing the half co-efficient as a known quanuty, we (hali Aaully have
the unknown quanuty equal to the fum or difference (according to the nature
of the figns) of the radical and the faid half co-ettivient,  Thos et the equa-
tion be xx 4 2ax = 40 : if we add o each monbor the iguare of halt the
co-eflicient of the fecond term, that is aa, the eqguation will e xx 4 22¢ 4 aa
= aa + 34, and extralling the fquare.root, wwill be v 4 a8 = + T 1 i
and by tranipofing, itis x = - /51 i} — a.

3. Look again at how Agnesi derived her formula for solving a quadratic of the form
x> 4+ 2ax = b? in the image above. Then solve this quadratic by the method of completing the
square. What do you notice?



4. (Requires Calculus I knowledge.) At the time of Maria Agnesi, the definition of a function
had not yet been formalized. So, people often worked with curves in the plane rather than
functions as we do toady. When one needed a derivative for an application such as finding a
tangent line or determining a maximum or minimum, implicit differentiation would be used.
Below is a problem from page 60 of Volume 2 of Colson’s translation. Notice he is using a dot
above a variable to mean its derivative, which is Newton’s notation, and he talks about fluxions
rather than derivatives or differentials. Why would Colson be using Newton’s notation? Do you
think the Agnesi’s original Italian used the same notation? (To find out, see the images on the
next page.) Restate and solve the problem as you would expect it to appear in a Calculus
textbook today.

———— — il S ——r———

EXAMPLE 1}

75+ Let there be a curve with this cquation 24x == ¥ = vy, and let it be
rcﬁ;::d to know, 1o whas point of the axis, or of the abfcifs v, the greareft
ordinate y correfponds, and what that ordinare is.

The fluxional equation of this will be 2% — 2%% = 2yj, that is, <~ =
A = x - . +
=5 Making the fuppofition of y = o, the numerator of the fration ought
to be nothing, or ¢ — ¥ = o, whence x = a. ‘Therefore the elt ordinate
belongs to thar abfcifs which is equal to @, This value being fubftituted inftead
of # in the propoled equation, it will be 248 — a2 = 5y, that is, y=+a
Therefore the greatelt ordinate, pofitive and negative, will be equal to a.
Making the {uppofition of 5 = cc, the denominator of the fraction ought to
be noth:n‘g, and therefore it will be y == 0.  Wherefore, fubflituting this value
inflead of y in the propoled equation, we fhall have & = o, and » = 24;
which is as much as to fay, that * = o will be the ieaft, and x = 24 the
greateft : Or, more properly, that, when & = o, and % = 24, then ¥ being
infinite in retpet of X, the fubtangent will be nething, o the tangent will be
parallet 1o the ordinate .



ESEMPIO L

7§, Sia la curva dell’ equazione z2ax-—axx =9y > €
fi voglia fapere , 2 quale punto dell’ affe dell’ affifle
corrifponda la maffima ordinata y , €. cofa ella fia.

Differenziata I'equazione , fard zadx — 2xdx =2ydy »
ciot dy =a—x . Facendo la fuppofizione di dy =o© >

dx v

dovra eflfere zero il numeratore della fraziones ,
e perd fard g—ax=o0 , onde x =a; adunque la maffi-
ma ordinata corrifponde a quellaffifla , che fia eguale
ad g fottitwito queflo valore in luogo d1 x nella pro-
nofla equazione , ara 23a—-a2=yy » cioe y = _-|_-_ a;la
cnafima ordinata adnnque pofitiva , € negativa ¢ eguale
+1 1. ¥acendo la fuppofizione di dy = oo 4 dovri effe-
. wero il denominatore della frazione, € perd fara y=o,

fofli-

ANALITICHE T.ID. 11, 531
f ¢ ) - . - . .

oftituito per tanio queflo valore in luogo di y nclls,

propofta equazione, averemo »— o » ¢d & =2 225 vale a
dire, che x = o far} ini ’ o
; ”x....o .lara. la minima, ed x =24 la maf.
N4 3 o piu propriamente , che quando fia » — o , ed
% = 24, cflendo infinita la dy rilpetto alla ds ,» la fot-

tot‘angen{e {ara n;;.ﬂa, Ci()é Ia tangente parallela. alle_,
ordinate y .

Images in this activity are courtesy of the Linda Hall Library of Science, Engineering & Technology and
used with permission. The images may be downloaded and used for the purposes of research, teaching,
and private study, provided the Linda Hall Library of Science, Engineering & Technology is credited as the
source. For other uses, check out the LHL Image Rights and Reproductions policy.
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