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| have never done anything ‘useful’. No discovery of mine has made, or is
likely to make, directly of indirectly, for good or ill, the least difference to the

amenity of the world... Judged by all practical standards, the value of my
Mathematical life is nil; and outside mathematics it is trivial anyhow. | have

just one chance of escaping a verdict of complete triviality, that | may be
judged to have created something worth creating. And that | have created
something is undeniable : the question is about its value. [The things | have
added to knowledge do not differ from] the creations of the other artists,
great or small, who have left some kind of memorial behind them.

—G.H. Hardy
[From “A Mathematician’s Apology”]
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The histoy of the constant ratio of the cirmfeence to the diameter of any
circle is as old as mas'desie to measws; whee as the symbol for this ratio
known today ast (pi) dates fom the early 18th centurBefoe this the ratio
had been awkwally refered to in medieval Latin as ‘the quantity which,
when the diameter is multiplied by it, yields theceimfeence.’

It is widely believed that the gat Swiss born mathematician Leordh&uler
(1707-1783) intoduced the symbat into common use. In fact it was first
used in print in this modern sense in 1706 a year keEulers birth by a
self-taught mathematics teacheilli&m Jones (1675-1749) in his second book
Synopsis Palmariarm Matheseos, oA New Intoduction to the mathematics
based on his teaching notes.

[From ‘The Man who Invented Py Patricia Rothman irHistory today
Vol. 59 issue 7, July 2009]
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[Class Room Mathemati}:s

Understanding graphs using SageMath

Dr. Debashish Sharma

I ntroduction

The knowledge of plotting graphs and the ability to understand concepts graphically are
two of the most important skills that a mathematics student should incWédtecomputers
and smartphones available and used wijdtghas become a lot more easier to build up the habit
of plotting graphs to analyse mathematical concepts and problems. The recent introduction of
the Choice Based Credit System (CBCS) as per the guidelines of University Grants Commission
(UGC) has also necessitated the use of softwares to sharpen the mathematical and computational
skills of the learnerdAs per the UGC model curriculum, there are four practical papers in the
first two years of Mathematics Honours course. The first paper is on plotting various well
known graphs. The very first query that often comes up is the feasibility of buying costly softwares
for the purposeWell, this problem has a very simple solution in form of gdanumber of
opensource softwares. These are available free of cost and are at par with any of the commercial
softwares. Some well known ones are Octave, SCILAB and SageMath. In my college, | have
used all three of them. Howeyery personal experience tells me that SageMath is quite helpful
and simple to us&his software can be downloaded free of cost from veagemath.aor. It
can also be used online in the cloud platform CoCalc, the link of which is given in the same
website. In this article, | shall share my experiences in conducting the practicals on plotting
graphs for 1st Semester Mathematics Honours students.

Using SageM ath

In [1]: a=5 In [3]: x=5 In [7): t=5
b=6 y=3 z=3
a+b x*y thz
Out[l]: 11 out[3]: 15 out[7]: 2
Figure 1 Figure2 Figure 3
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To get the students acquainted with the basic syntax of SageMath, we can begin with
simple arithmetic computations. For example, the code in Figure 1 assigns the values 5 and 6 to
two variables a and b and gives the value of the sum a+b as the output. Figure 2 shows the code
for computing the product of two variables x ané&igure 3 shows the modulo division i.e. the
remainder when t is divided by z.

For plotting graphs, the students just
need to understand the format of a few
plotting commands. These are discusséd
below :

plot command :

This command is used to plot a function
given by y=f(x) within a certain range of
values of X, say x=a to x=b. The general
syntax is plot(f(x),(x,a,b)). Some examples
are given belowrlhe outputs are shown in
Figures 4 and 5.

Sage code to plot the straight liné ¢
y=mx+c

m=2

c=-3

f(Xx)=m*x+c

plot(f(x),(x,-2,3))

Figure 4 : Straight line

Sage code to plot the parabola ¥=x
a=-1

b=1

plot(x"2,(x,a,b))

Figure 5 : Parabola

Once the students are comfortabl
with plotting such basic functions, we can
proceed to plotting several graphs, related in some evathe same worksheet. For example,
the code for plotting three parallel straight lines is given bhalaneed three plot commands,
each of which is stored in a different variable. The final graph is obtained by calling the sum of
these variabledle can also use d@rent colours for each plothis is also illustrated in the
Sage code belaw

-1 05 0s 1
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Sage code to plot three parallel straight lines
m=2
c=0
pl=plot(m*x+c,(x,-3,3))
m=2
c=2
p2=plot(m*x+c,(x,-3,3),color="green")
m=2
c=-3
p3=plot(m*x+c,(x,-3,3),color="red',width="10")
p1+p2+p3

Figure 6 : Three parallel straight lines

Similarly, the students may be asked to plot three straight lines passing through the origin.
It may also be necessary to use different pattern of curves for the plots. For this, we can use the
linestyle option. The available styles are solid, dashed, dotted, dashdot which produce curves
accordingly For example, Figure 7 shows the plot of y=sin(ax+b) for thrderdift sets of
values of a and b. This example will illustrate the effect of changing the values of a and b on the
graph of y=sin(ax+b).

Sage code to plot y=sin(ax+b) for three different sets of values of aand b :

a=1

b=0

pl=plot(sin(a*x+b),(x,-2*pi,2*pi))

a=1

b=pi/2

p2=plot(sin(a*x+b),(x,-2*pi,2*pi),linestyle="dashdot’)

a=1

b=-pi/2
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p3=plot(sin(a*x+b),(x,-2*pi,2*pi),color="red' linestyle="dashed")
p1+p2+p3

Figure 7 : Graphs of y=sin(ax+b) for three sets of values of a and b

Next, we can proceed to plotting of a family of curves given by some parameters. This will
enhance the understanding of the students. For this, we require a loop structure. In SageMath,
this is given by a for loop. The following code will plot the family of parallel straight lines having
slope 1.

Sage code to plot the family of parallel straight lines y= x+c for several values of c :

p=Graphics()

for c in srange(-3,3,0.5):

p=p+plot(x+c,(x,-5,5),color="black’)

p

Here, srange(-3,3,0.5) means the list of values starting with -3 and incremented by 0.5
upto 3 but excluding 3. Graphics() creates an empty graphics window and assigns it to p. The
for loop thus plots the graphs for c=-3 , -2.5, -2, . . . ,2 and 2.5Tmyplot is illustrated in
Figure 8. In a similar wayve can plot several other families of curves.
Figure 8 : Family of parallel straight lines y=x+c

Many curves are often given by implicit equations in x and y rather than as y=f(x). For
such curves, we have the following command :

implicit_plot command :

Suppose we need to plot a curve given in the implicit form f(x,y)=k between x=a to x=b
and y=c to y=dThen we have the general syntax implicit_plot(f(x,y)-k,(x,a,n,d))

Sage code to plot a circle with given centre and radius :

var(‘x,y’)
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h=2
k=3
r=2
implicit_plot((x-h)"2+(y-k)*2-r"2,(x,h-th+r),(yK-r,k+r))

The output is given in figure 9.

Sage code to plot a family of circles in first quadrant which touch both the axes :
var(‘x,y")

P=Graphics()

for cin srange(0.4,3,0.1):

P=P+implicit_plot((x-c)*2+(y-c)*2-c"2,(x,0,2*c) [@,2*C))

P

The output is given in figure 10.

Figure 9 : Circle Figure 10 : Family of circles
It is also necessary to use parametric equations in order to plot curves. For this, we have
the following command :

parametric_plot command :

Suppose, we want to plot a curve whose parametric equation is given by x=f(t), y=g(t),
z=h(t) for . The general syntax is parametric_plot((f(t), g(t), h(t)), (t,a,b))

For example, the parametric equation of the astréigy%*=a? is given by
x=aco$t, y=asirit, 0<t< 2t The code to plot the astroid is given below

Sage code to plot an astroid :
var(‘t)
a=3 parametric_plot((a*(cos(t))"3,a*(sin(t))"3),(t,0,2*pi))
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The output is shown in Figurd 1

Figure 1l : Astroid

Some interesting exercises can be given to the students so that they visualize the mathematical
concepts in a better wa@ne such exercise can be plotting tangents to curves.
Sage code to plot tangents to the curve y=x3-6x+3 at any point (a,b) on the curve

f(X)=x"3-6*x+3

df(x)=diff(f,x)

a=-1

b=f(a)

slope=df(a)

p=plot(f(x),(x,-3,3))

t=plot(b+slope*(x-a),(x,-3,3))

p+t

The code given above is qui
general in the sense that we ju
need to plug in the value of the

coordinate and the rest is dol ' ' 1 X |
automatically Figure 12 gives the
graphical representation for a=

5

The command diff(f,x) given in the
g}lﬁ)?(\)/:)e code gives the first derivative Figure 12 Tangent at (-1,8)
Next, let us plot the normal to the curve as wat. have the following code then :
f(X)=x"3-6*x+3
a=-1
b=f(a)

aifde fTFmt o 2o



slope=diff(f,x)(a)

p=plot(f(x),(x,-3,3))

t=plot(b+slope*(x-a),(x,-3,3))

n=plot(b-(1/slope)*(x-a),(x,-3,3))

p+t+n

But, it is to be observed that the tangent and nc
in the above plot do not seem to perpendicular to

other This is because of the automatic scaling of -
two axes by SageMath. One unit length in the X-a
almost as laye as 5 units length Wraxis.This automati

scaling can be avoided by setting the aspect ratio of tégure 13 Tangent and normal

first plot as 1. The same will be carried forward to the

other subsequent plotg/e use the following modified
code : Figure 13
f(X)=x"3-6*x+3
a=-1
b=f(a)
slope=diff(f,x)(a)
p=plot(f(x),(x,-3,3),aspect_ratio=1)
t=plot(b+slope*(x-a),(x,-3,3))
n=plot(b-(1/slope)*(x-a),(x,-3,3))
p+t+n
The output is given in Figure 14.

Another interesting exercise for the students will be
graphical view of Lagrange's Meafalue TheoremWe use

the following two sets of codes to illustrate this.
f(X)=x"3-6*x+3
a=-2
b=2
dfc=(f(b)-f(a))/(b-a)
g(x)=3*x"2-6-dfc
g.roots()

This code will give us two values of the point ¢ in (a} ~
where the tangent is parallel to the chord joining (a,f(a))
(b,f(b)). Using those two values we write the next set of co

c1=-2/3*sqrt(3)

c2=2/3*sqrt(3)

p=plot(f(x),(x,-3,3))
chl=plot(f(a)+dfc*(x-a),(x,a,b))
t1=plot(f(c1)+dfc*(x-c1),(x,a,b),color="red")
t2=plot(f(c2)+dfc*(x-c2),(x,a,b),color="green’)
p+tl+t2+chl

38 e alfde M

at (-1,8)
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The plots showing the curve, chord joining the points (a,f(a)) and (b,f(b)) and the tangents
corresponding to c1 and c2 are shown in Figure 15. Similar commands exist for plotting three
dimensional objects as well.
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Figure 15 : Depiction of LagrangeMeanValueTheorem
Concluding notes

SageMath can be used as an effective tool in the practical classes for mathematics honours
students. It has a wide variety of features to deal with graphs, equations, calculus and linear
algebra. Most importantlysageMath is an opensource software and so students and teachers
can use it absolutely free of cost. SageMath also has a cloud platform called SageMathCloud
where users can create an account and perform the computations online. It will be good if
teachers take the initiative to introduce SageMath to the students.

Useful resources :
1. Website for downloading the software : http://wwsagemath.gr
2. Website for the cloud based version : https://cocalc.com/app

Dr. Debashish Sharma is at present assistant professor in the
Department of Mathematics of.G. College, Silchar
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[“If you like mathematics deeply, and feel that you have talent for it, you
pursue it. It is very likely that you will prove some good results, and only time
will tell you its true worth.”]

—C.S. Seshadri
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Mathematics used by all, detasted by many

Gunabikash Borgohain

We as human being need something to communicate with others and share our thoughts.
For this we depend on our mother tongue and other languages. But we need the idea of
mathematics to live our life because mathematics is the language of the universe in broader
sense.

A few years back when | met one of my friends in a marriage ceremony and in the course
of our conversation his son, twelve years old told, “I hate mathematics.” Being a mathematics
teacher his conclusion on mathematics made me very sad. Because | love mathéengtics.
recently during a training program of both the lower and upper primary teéelgH3HA) on
the modul®PEDAGOGYOF MATHEMATICS, to all the teachers present in the hall | asked to raise
their hands who love mathemativgith a heavy heart | have to say that only twenty percent
raised their hands. It is alright, being LP and UP teachers, many of them were not subject
teachers of mathematics. But yet 20% should be a matter of concern for all of us. Last year
also along with some of my enthusiastic students | had a random project on “Mathematics liking
students” and the outcome was surprisingly less than 20%.

In a country which taught the world to count, whose system of nume(aB@iMAL) was
adopted by the world community as international system of numeration, where zero is invented,
does this 20% sound very encouraging?

Well, let me ask some basic questions. How many members do you have in yourAamily?
what time do you wake up in the morning? Usually for how many hours do you study? What is
your salary?What is the rate of discount of takPwhat speed does light traval?hat is the
speed of your car? What area is to be painted? What is the percentage of marks of your last
exam? etc., etd.he answer to each such question is always a nummbeaise we didt'have
the knowledge of number could we have answered such questieradiknow while preparing
tea ortorkary , how all mothers knowingly or unknowingly usaio, proportion, andmean
while distributing things. Even fruit sellers usedeunknowingly | can give many such examples
to establish the fact that we can’t even move an inch without mathematics. Whether you are a
cook or a farmera mechanic or a carpentarshopkeeper or a dogtarprogrammer or web
developeran accountant or a businessman, an engineer or a scientist, a musician or a magician...,
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everybody needs mathematics in day to day life. Probably all living organisms on earth use it for
its existence on its own wayet can we deny the mathematics phobia or anxiety of our students?
What about those 80% mathematics disliking people? Why and how such things happen? Where
does the problem lie? What about the solutions? Is mathematics really tough?

We need solution by all means. Itis a matter of concern to all. Historically when Brahmagupta,
hindu astronomer and mathematician defined and developed a symbol fastrarngd(and
Aryabhata gave the digit O (zero) the other part of the world laughed at it, saying, “What? Zero?
Nothing?” Today we all know without zero we cannot write big numbers. India always has a
marvelous history of mathematics and countless great mathematicians. From very early ages in
India, mathematical ideas, concepts were practised systematically and pragtigatply the
Vedas are the oldest book of “world civilizatidwcording to Rigveda we get the concept of,

“33 crore Hindu Gods and Goddesses”. In the context of that era (between 7000 to 5000 BC)
33 crore was a huge number that our ancestors were exercised which speaks the volume or
justifies the fact, how good were they in mathematics. The famous Pythagoras theorem (Greek
philosopher Pythagoras 570 BC) before it came to the scenario of mathematics practised here
in our country but in a slightly dérent waythe Sulba-Sutra, the idea given by Baudhayan (800

BC) a great Indian mathematician. The Sulba-Sutra statea,réictangle the area formed by a
diagonal is equal to sum of the areas formed by its length and breadth.” In 12th century Bhaskara the
author of Siddhanta Siromani declared, “Any number divided by zero is infinity and that the sum of
any number and infinity is also infinity

One can keep on talking day in and day out about our rich history of matheMetiics.
mathematics is still relevant and is very popular in many foreign countries, the ideas of Nikhilam,
Navaseshcheck, Urdhvil@ryag Byam etc., can still amaze us.

Having such a wonderful history of mathematics, isn’t it painful to all of us when many of
our students suffer from mathematics phobia, or anxiety?

One day | asked a top ranked student of dlds8What is perimeter?Two times length
plus breadth, she answered. | told that it was a formula to find the perimeter of a rectangle only
Can you find the perimeter of a triangle? | asked again. She had no idea. | can assure you that
she is a good student but had no clear concept on periltg? Does the feeder (teacher)
not feed her properly®&hen | practically taught hgthe very next day she showed me finding
out the perimeters of many existing things at her home and that too in a very enthusiastic way
| gave her no formula to find perimeter but taught, what the perimeter is all about. | experienced
many such incidents so fdrowever those are irrelevant to disclose here of course.

So then, aren’t we responsible for the students’ mathematics phobia to some extent? It is
time to introspect, it is time to look back.

For last few years | have been associated with the In S8ieéderdraining Program of
our district Sivasagabut | have a doubt on its successfulness or total impact on students. Doubt
in the sense that the “follow up action” by the participant teachers in their respective schools. So
may | urge the higher authority to take the matter as seriously as it can be from the grass root
level.We must have a kind of responsibility and a kind of accountability to our profession. One
should remember that, mathematics is not simply about numbers, addition, subtraction, calculation,
formula, geometryalgebra but mathematics is like finding patterns.
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Japanese scholar Masao Marita says, “Mathematics is a totally endless open-ended creative
act, It is a bit like music.” The word mathematics came from the Greek expression
TAMATHEMATA. Its original meaning is, ‘@king of that which you already have and knowing
of that what you already knosBeing a teacher we should remember that wetdaach
students. idents learn on their owWe have to create a healthy environment where students
can learn freely at ease. So how much we know is not the magteshould find out what
students know and should start from their end.sLjplay with the mathematical ideas with
students and make learning as fun. Einstein said, ,“RBléye highest form of research.”

Itis said that any one can gain mathematical ideas, mathematical brain if one is given proper
guidance and training in the formative period of eti&. For this we need a good curriculum of
mathematics and a healthy school environment as well as home environment.

Let's be smart, be dedicative or else the saying will go on and on, “Mathematics used by all,
detasted by mariy

Gunabikash Borgohain teaches Mathematics at Hanhchara High SchooG&tagésivasagar

Mathematics for Recreation!
Consider the long division sum given below. The object is to
find the digits represented by letters in it.

[For solution see page 49|

Source : Arithmetical Restoration by W.W. Rouse Ball in Vol. four of
The World of Mathematics: Simon and Schuster, New York.
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[Solution to the sum given in page 43

Since the product of b by b is a number which ends in b, b
must be 1, 5, or 6. Since the product of ab by b is a number o
three digits, b can not be 1. The result of the subtraction of h
from e is e, hence h=0, and therefore if b=5 we have f even
and if b=6 we have f=5 Also the result of the subtraction of ¢
from g is ¢, hence g=2c, and therefore, ¢ can not be greate
than 4 : from which it follows that b can not be 6. A few trials

now show that the question arose from the division of 19, 775
by 35]
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This is a metamorphic style of art b
Mexican surrealist painter Octavig
Ocampo born 28 Februarg943 in
Mexico. He is famous for evocative
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larger images- the optical illusio
fading bank and stepping forward
we study the pieces, notice the detal
and finally recognise the large sca
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ANSWERS TO QUIZ CORNER

(1)Ada Lovelace. (2) Jacob Bernouli. (3) Hypatia (41 Glardy spoke
this and he referred to Ramanujan hereA(53 number (6)Aryabhatta.
(7) KautukAru Kaitheli Angka, authored by Late Dandi Ram Dutta.
(8) Geoge Canter and the topic belongs to Set th€BjyRene Descartes
(10) Madhave of Sangam agramal)1GH. Dardy (12) Fermas
Numbers. (13) 96. (14) x=88,+B =19. (15) 1 <& ¥,
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Mathematics Olympiad Class Room —

Problems ofegional, national and international level of Mathematics Olympiad specific
to certain mathematical conceptseadiscussed her For this time, psblems based on
inradius have been taken up the discussion :

Inradius of a'riangle

Pankapgarwal

Property | : If ABC is a right-angled triangle, right-anglefj
at B, the diameter of the circle inscribedMABC equals
AB+BC-AC.

Proof: Let | be the incentre dAABC and let the circle
touch sides BC, CANndAB at D,E,F respectively

Since IF = ID=r (radius of the circle) and
OIFB=0OFBD=01DB=9C".
So, FIDB is a square of side.‘r
If AB=c, BC=a and CA=b, then
AC=AE+EC
=AF+DC
=(AB-FB)+(BC-BD)
i.e.,AC= AB+BC-2r
or 2r = AB+BC-AC
or 2r = ct+a-b
Property 2 :If Ais the area of triangleBC

whose semi-perimeter is ‘ahd in radius ¢
thenA=rs.

Proof: Let D,E,F be respectively the points
at which the incircle touches the sides BC,CA
andAB of triangleABC. If | is the in-centre
of the triangleABC with area), then

A=Area of trianglé\IB+area of triangle BIC
+ area of triangle CIA B
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—1 BA+1 BC+E CA
—2.r. 2.r. 2.r.

(AB+BC+CA)
=r| T =TS

Solved Examples

(1) Let ABCD be a convex
quadrilateral withpg
ODAB=0OBDC=9(. Let the
incircles of trianglesBD and BCD touch
BD at Pand Q respectivelyif AD=999. and
PQ=200, then what is the sum of the radii of the incircles
of trianglesABD and BDC? (Pre-RMO, 2014)

Solution :

We knowy

2r=AB+AD-BD

= (r,+BP)+999-(BP+PQ+QD)
0 r.=999-200-y

0 r+r, =799

(2) Prove that the inradius of a right-angled triangle with integer sides is aninteger. (RMO, 1999)
Solution: If ’r' is the in-radius of triangle ABC, right-angled at B and AB=c, BC=a, CA=b, then
2r=c+a-b

Since a, b, c are integers, we just need to prove that c+a-b is even i.e., we need to prove that out
of a, b, c the two cases are not possible

Case (i) : Exactly one of a, b, c, is odd.

This is obviously not possible a&¢+c?. If exactly one of them is odd, the other two must be
even.

But sum and difference of any two even numbers is even. So, this case is not possible.
Case (ii) : All of a, b, c are odd.

This is again obviously not possible &sd+c® and then sum of two odd numbers is always even.
Hence proved.

(3) Determine the side lengths of a right triangle if they are integers and the product of the leg’s
lengths equals three times the perimeter. (Romania, 1999)
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Solution : Let the sides be a, b, c withra>=b? and in-radius of the triangle be ‘r'. Also, let the
area of the triangle b.

Now, ac=3(at+b+c)............ D)

O (at+cf=(b+6¥
0 2ac = 12b+36
0 ac=18+6(a+c-6) (from é¢3))
0 ac-6(at+c)+36=18
O (a-6) (c-6)=18 ........ 4)
From eq (3), we know that a>6 and c>6-- @-b<o and c-b<o)
So, ef (4) gives
a-6=1, c-6=18
or a-6=2, c-6=9
or a-6=3, c-6=6
or a-6=6, c-6=3
or a-6=9, c-6=2
or a-6=18, c-6=1
e, (a,b,c,)=(7,25,24), (8,17, 15), (9, 15,12), (12, 15, 9), (15, 17, 8), (24, 25, 7)
(4) The inradius of a triangle is 1 unit. The sides of the triangle as well as the semi perimeter of
the triangle are all integers. Find the sides of the triangle.

at+b+c
Solution : Let the sides of the triangle be a, b, ¢ with semi—perirrﬁe‘ferz— and areA.

Now, A=rs=s
= |/s(s- a)(s- b)(s cF
= (s-a) (s-b) (s-c) = s=(s-a) + (s-b)+(s-c)

Put s-a=x; s-b=y and s-c=z
So, Xyz=x+y+z .....(1)
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Without loss of generality we assomey = z.

So, ef (1) becomes

XYZ < X+X+X=Yyz<3

Case | : If yz=1, then y=z=1 and we get x=x+1+1 (frof{By which is impossible.
Case Il : If yz=2, then y=2, z=1 gives

2x = x+2+1 (from eg(1)) i.e., x=3

So, s-a=3, s-b=2, s-c=1 which gives s=(s-a)+(s-b)+(s-c)=6
Hence, a=3, b=4, c=5

Case Il : If yz=3, then y=3, z=1 gives

3x = x+3+1 (from ef(1) i.e., x=2<y

which contradictx 2y 2 z.

So, the sides can only be 3, 4, 5.

(5) A circle of radius R is incribed into an actute triandgléyee tangents to the circle split the
triangle into three right triangles and a hexagon that has perimeter Q. Find the sum of diameters
of circles inscribed into the three right trianglesufmament oTowns, Juniorsi-Level, 2006)

Solution :

From the figure,
Q=R+x+x+R+R+y+y+R+R+z+z+R

i.e. Q-6R=2(x+y+z).....(1)

If r,r,r,are the in radii oABDI, AECF and

A AHG respectivelythen
2r, = BD+DI-BI
= (BJ-R)+(R+x)-(BJ-x) (- BC=BJ)

= 2X
i.e., =X
Similarly, r,=y and =z
O2r+2r+2r, = 2x+2y+27

=Q-6R

Problems for Practice

(1) In rectanglABCD, AB=8 and BC=20. Let Be a point oD such thatIBPC=90. If r,
r,, I, are the radii of the incircles of triangkBB, BPC and CPD, what is the value gfrp+r,?
(Pre-RMO, 2015)
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(2) In the trianglABC, the incircle touches the sides BC, @AdAB respectively at D,E and
F. If the radius of the incircle is 4 units and if BD, CE &fdare consecutive integers, find the
sides of the trianglaBC. (RMO, 1994)

(3) What is the minimal area of a right-angled triangle whose inradius is 1 unit? (RMO, 2014)
(Hint: If x>0,y>0, thenx+y >2,/xy)

(4) In the figure ABCD is a rectangleTriangle AB is isoscelesThe radius of each of the
smaller circles is 3cm and the radius of the P ¢
bigger circle is 4 cm. Find the length and
breadth of the rectangle. (Bhaskara Contept, \
FinalTest, 2008)

(5) In the given figureAB=6, BC=8,
OABC=9(. There are ‘K’ congruent circles
of radius ‘t, each of which touches the side
BC. Each circle excluding the first and last
touches two circles. The first circle touches

sideAB while the last one touches sid€. A B
If r " is an integerthen find all the possible values
of K. AssumeK >1. A

(Hint : Use the technique used in deriving proper

Answer Key
Q. No. (1) r+r,+r=8
Q. No. (2)AB=14, BC=13, CA=15

Q. No. (3)Area >3+ 2/2
Q. No. (4) Length = 24; breadth=9
Q. No. () K=1 or K=3

Mr. PankajAgarwal did his BE in Mechanical Engineering from Jorhat Engineering Collegam.
He started teaching mathematics in a coaching institute at Guwahatihdl@aa senior faculty of
Mathematics in a reputed coaching institute at Delhi.
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Quiz Corner—

10.

Quiz

A lady mathematician is called the woddirst computer psggrammer She wote the
world’s first machine algorithm for an early computing machine. What is her name?

The number e is a mathematical constant agpnately equal to 2.71828. It was
discoveed while studying about compound irget. What is the name of the
mathematician who discowed e?

Theon ofAlexandria was a G&ek scholar and mathematician who livedAlexandria,
Egypt. His daughter was also a famous mathematician. What is her name?

“| owe moe to him than anyone else in the world with one exception, and my association
with him is the oneamantic incident of my life.’
Who said this and who is the persafered to hee?

Pythagoras and his followers followed a motto in their philosophical pursuit. What is
that motto?

Who was the first Indian mathematician who calculated the value of patanp to
four places of decimal?

Prior to British period thee was a type of mathematical systenAg&sam practised by

a section of people called Kayasthasridus documents scattt all over the state

on their system wercompiled and published in a book form. What is the name of the
book and who authed it?

Who poposed Continuum Hypothesis and whickaaof mathematics does it belong
to?

Who first coined the term imaginary number to/4A£?

An Indian mathematician is edited to have contributed to calculus befdtewton
and Leibnitz. What is the name of the mathematician.
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11. “As long as people do mathematics, the work of Ramanujan will continue to be
appreciated. Who said this?

12. What is the term used to egps the numbers of the form 21, n being non negative
integer

13. What is the number less than 100 with highest number of factors?

14. 1f A=/x+20 and B=/X+1 then find x for which x+20 and x+1 euperfect squas and
also find A+B in that case.

15. Determine the possible values of &0 that the two lines x-y=2 and cx+y=3 irgsect
in the first quadrant.

(Compiled by Editorial Boat, GB,

Shrikhande Graph : Shrikhande graph named after Indian Mathematician Shafad
Chandra Shankar Shrikhande (1917-2020) is arsjty regular graph with 16
vertices and 48 edges, with each tear having degre 6.
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BIfReB! s i e TaETe (il 28 ‘Mathematical operatiomi< 55 (i1 20 ‘BODMAS’
B for Bracket
O for of
D for division
M for multiplication
A for addition
S for subtraction
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fitzg R 2Nifafes e Tiaeg CFae 279 AfEIE! Sors S - CTEE S @
o901 2{tiel SR 776 2@ T AU SN I | (P06 FHeT o0l elfem siwine FR-a
A |

N SCEIH SfRCeT (IR 2Ll =j9el 2feieh! Fiers saozs s 7oz’ ‘all from nine and the
last from terdfet (R 27 | AHFeICe TieT 71’ o1 (IR 2 | ARG (] SRS 570 3 W61
Base Method of multiplicatiofife1 (-l 23 F17¢ G2 FR=IChrs 3wz “gfil’ (Base 4= s |

Sl AR F4t o ¢ R = 40ice ofsl 47 #0if | 5 109906 @ - 104 1@, 16, ... 2enfn
oSl «fRC1 {70l AfGFICH! 20 SR 211 TR | 236 FR TN AR W @57 71247 vl f2piest 4f{ee
BSHERE

411 293 9x8TRTIR 1ol | (oo 107 gfsl, =ik A 98x 9 7THrIR =ital oo 100 «f<te
BSHERE

vy e sife T



Tl (i)
@B o 2] RIS 5f<e 2lfel
Ix8 TR wital | 23S Bl 4&1 2% 10
10-9=1, 10-8=2
@S TEICH! AECE (RIRITS (MY\€AIR v 1R 31l | 5j3el eteol /o geital i =i |
331, (3f12es Tee Zpitel 1x2=2911<: 1€ 7red Teq, 9-2=8-1=7
0 Tex 19x8=72
Btz (i)
U1 OTF 2/ AL 9fFe ([, 93X Q7S Teraa Al
Z3e B @1 261 100,4fe71 100-93=7, 100-97=3
5If ST e Teq 2’7 7x3=219F 93-3=97-7=90
w<fie AN G Tes 90
0 93x97=9021
Wrre=el (i )
888x998% TR wICA! |
231 wfil «fR@ weal 1000.
1000-888x12
1000-998x002
112x002=224, 888-002=886=99821
[] 888x112=886224
V(A BIfD! o 2] AR ST Sleraicat Bil 1000473 #1ies! |
Rems Tt 770l S 9l FRYIFLD! ThretE ©iea 28 @ 13, 12csfom o Trme w1
afere ofil 10 41 Reial w9 et q@ier s =nifem | @e—
Tzl
13x 1 2%feraa st
o el 10
@3, 13-10=3, 12-10=21(=, GI=pIe1 =3%x2=6
IH1 13+2=12+3=15fs(F AT =15
0 13x12=156
fof, 5IfR wreifzss w1 (digit) 21 7R CFacel G2wes SN[ R |
Reme 4N 419 41 (carry) 7afe 2
B B! 3 FIRE5N FU— BT e 725 0 AT </ o GHIReicet st Figiaee o (digit)
N AN | TR @R 20 SRS W< G20 679 #1576 (15 F1 1A | 0o SHIZEelE #4a1 G251
I T |
TizEel ¢ 89x8ITHTIR Al |
e gfil 100
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«f$q 100-89=1, 100-89=1

7ot Cirgres Tl 11x11=121R@g 1008 095,

1215 2191 | ST @912 |

SCFT 89-11=785(F ASHICE 2ifF7 78+1=79

wiefle 89x89=7921

IS e (Working Base-W\B.)

S 576 FRIEN N FRAIEH! 10Y, 10 29051 G599 1471 727 (ofor] TS @™ (W.B.)T
AR I AN |

TnizEe ¢ 59X 58T # A |

331% 9ge ©fil (Actual Base (A.B) 1031 1007 #fRacs Sifiasa il 6041 2741 | Zare 60gf
L NeiF [t 23 et Seraig s[@ewei ¢ AT FRAMGF 67 (J 7j7¢ T i |

60-59=1, 60-58=2

(ST A1 2’7 1x2=2

F1 59-2=58-1 =57

wiefie, AL AfFT 57x6=342512 59x58 = 3422

fAsws @2 G0l oF FACE N W.B. 50901 A.B. 104 #3951 /° Beis a1z SRy
‘5'(F 53¢ F1 T AR 2N, Ry 50=10x5

3% 59-50=9, 58-50=811< 9x8=72

itz B 101 0 90! IiCR, (iieite 2ifed 2

T 59+8=58+9=674f 675 5(F 73 T OF ICe 729 719l = iesl

wiefie AN 2ifFa 335+7=342

[ 59x58=3422

GBS g T 47611 O FIF A =S SCHAIB] T | @970 AIRe (TR e 7
AT I AT 7[99 A 91 2# | G219 RET s 225 St (Corollary) REc iceno
TN 29| @3 (FHEC! AR AR 39 Tle1eare 20 2 | G2 (FHEAG! RAGTS G 47699 ¢
Whatever the extent of deficiendgssen it still further to that very extent and also set up that
square of the dificiency

TS SWIZRCE(R 3061 I T |

Trizsel (i) PR sl |

SN 2

2re, 108 27e 99 =il (Deficiency) 2751 10-9=15(F AMErIte Teaihl 29 9-1=8
e aifog 7ef = 12=1 (Ciares Teq) widie 92=81

(i) 972 Them@=ies |

e ofil 10000 Deficiency=100-97=3

[ 97-3=941e7eq T | Ifer 972=94/09
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230, 97 9 ‘0’ il T2z itz 1008 751 ) Stz 5fsta Girzite 1b! digit =i =it |

Qo2 SRSt AT wled 2t Rl efEFme oize @il afem =

[KSEEG

i 35 TR #191 ALAIB CTRIe ! ‘5’ 27 (ool 92 SPTaiecs] 2T 791 &2 | F7400!
‘aifFe S o1 Are— Rl 47 (AR 2E 157 3o Tfera wieet | TeAch! e woiet
GIIRITS 52=25121 25 O AE€LeT TE! 1963 1 @R (9F SIfEF) E1+1=2(F 970 I T

[0 52=0x1/25=25iF 15%=1x2/25=225

(IIM(E 25=2%3/25=625

A%=4x5/25=2025

95=10x9/25=9025

105=10x11/25=110253%if¥ |

‘Ffem @ T per s ¢

i 979t 2lfeFare we (multiplier) 9, 99, 999, 9998w 27

Case (i) ;@ S1% @er® T 745 o1F (digit) e

QG (i) 8%9, (ii) 11x99, (iii) 19x999 (iv) 777x999, (iv) 9765431x9999999

2 FAIR (I 2

(i) @ey 8, @eiF 9

5RO AETeT beq =(8-1)=7

Ced T = ¢oF-ANETeT Bed =(9-7)=2

[18x9=72

(ii) 11x99-1ErIs =11-1=10,Frls1 =99-10=89

5f(=F, 11x99=1089

(iii) 777x99FNETIe 777-1=776({1%Fle1 999-776=223

5IfSF 777x999=776223

cafwa fraesa egiE == (Cube) fefa e

GZ (S I ) FACT— SR

e O RIER DRSNS SEAS S RAE

(atbP=a+atb+alF+b*- (1)
+2®+2al - (2)

=&+3ab+3al3+b?
Tz (i) 243 Tferma s1ital 9 a=2x10, b=4
e 2°=8
2?x4=16 8 16 32 64
2xP=32 32 64
4°=64 8 48 96 64
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«fem 8000

+ 4800

+ 960

+ 64

13824

(] 24=13824
3 1< #1101 89 feime feftaitl ‘0%, 48 foime 261, 961 foime GBI xjefy fr (is) 51 fofaal |
Tz (i) 528 TiermR sis!
a=5x10=5 (2T 2|7 27 =F)=125
b=2 Bx2=125(faS7 # et #1SY) =50

5x2(TOR 7 A *191) =20

2 (5o 29w =(1§)) =8
125 50 20 8

100 40
125 150 60 8

«fzl 125000
15000
600
8
140608
9o, 52=140608
T SIS 79
@2 9@l (Criss Cross Method]fe1e GaIers | SWizseis 72IS Jato] L T 24 |
12x13="? 1 2a .
(i) 2 2MCFoS A2 15! (RIS o1 wed forel 2 1 310
(iy 3x2fx2fowE e R 6ol T 6
1 2 (i)

(i ) (1x3)W= (1x2) FTIE
579 TR O 712 @9l TR FeTCo! (3+2) o1l 2o |
(iv) oo =k ol 1x 17532 B et s foval 2
[112x13=156 1 2
HiReire weTe Al el ol 23 I
1 2 = 9
1 3 1
P+3:6
[112x13=156

1 3
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(V) 41x41="

4 1
4 1
16:4+4:1

[J41x41= =1681
2 @2 ST 27 FTHSIE 7139 ST A (FITNS 7[5 FCICS 2O I 91 724! AfFei—
CLESH
490 x 49=7

9
9
1 1

NOoO|IA~ D

2
8
24 01
Case (ii)afox! @y =i waime fofbitE =% (digit) A |
Tz (i) 116x 114 =TferaE s |
23S G2V S9IA &ifoid |
abc=16 def = 14
wifie a=1, b=1, c=6, d=1, e=1, f=4
@femn a b C
d e f
ad:ae+bd:af+cd+be:bf+ce:cf
W FRAEANE (T 09 * TS (193] R 761 3 SRF 1 20 ST S| fored fad i
A[]17e1 (ol Gu9 eFIceT 2T |
0 116
114
1:2:1:0:4
11 2
1 3 2 4
[0116x%114=13224
59019 G2 FRICH! FAILIe (FTIe1 'S Feoa® #{(1 | 9% fFRICsCa F1atl 4o 7<el =99 S A |

[RGOIGIR SR (A< oifehoe Sienfoe ofaet, a7, Tepet ol 53] o< T 567 (251 3319
T TN T | T 239, Rl eIl gt 372 o2l F1<5re (FI STICaTIbal 591 (202 | SICEAIba 1419
IS ™ o1 AR SN TGt AT S Ky 19 #111 KT 2fFCet! | G3rwas wiag) A15e
IR (F1RFE Vedic Mathematicgf214 #ifb 51F 2117 | — T={<]

T &1 (bS] A TRRWIERE afre Kol Sromelle JF11 SRl |
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Methematical Talent Search Corner

Problems and Solutions to INMO-2020

1. LetI",and ", be two circles of unequal radii, with centr®@ and O, respectivelyin the
plane intersecting in two distinct poird&sandB. Assume that the centre of each of the circles

I, and [ ,is outside the othefhe tangent td ; atB intersectd , again inC, different from
B; the tangent td , at B intersectsl ; again inD, different fromB. The bisectors of IDAB

and UCAB meetl", and[", again inX andY , respectivelydifferent fromA. LetP andQ be
the circumcentres of trianglé€CD andXAY , respectivelyProve thaPQ s the perpendicular

bisector of the line segme@,0, .

Solution:
:,‘P
R A
0 h"'\-\.__\_h i \"'\-\ I"..
.(lf.-f 'L\\,::\""w x"‘\-._hx '-\.1‘
\'{I\. K e, .\mllkﬁfc_'x
i _d___}_‘;;ilg\;_-r.::l “xx
R = N
| O B
PN B
e S S l\.-."q
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Let HCBAa and ODBAB .Then[OBDA a andOBCA [ .We also observe that
OAQC: I AQB/2)a  and, simiarly JAO,O= 8 . Hence
OO,ACF 180 ¢+ ).

We also have

PO, A DDzOlA_ zmgsAD DEAB

Hence PO O 0 PQrAl AGQR+a . Similarly, we can getlPO,GFa+ . It

follows thatP lies on the perpendicular bisector@fO, .
Now we observe that

OXQ¥ 360~ 2 XAY 366 £ 18- 3 opp ).
This gives

DXQY

10QCF 301 XQA  YO) —T=a+p

This shows tha#, O,, O,, Q are concyclicWe also have

OABX-0 ABDJ Dsg+0 bBpx HDAB.

OAB¥:O ABC GRv+O =aay HBAC,
Adding we obtain
OABX [0 ABY +[+ 1%( DAB BA(p+ (t86-p = ) 180.
HenceX, B, Y are collinearNow

IQAX Z(180-00 AQX) 968

OXACE (180°—D XQ#A 96 %(36’8 D2 ABN1  ABX Oof

Hence

ODAB OOAQ,
2 2

This shows thafQ bisects[1O, AO,and therefore the chord9Q and QO, subtend equal

OQAQ- 90-B+0 ABX 9€¢0 ABX=

oifre fF™ @ Qo



angles on the circumference of the circle passing thr@@HAQ. HenceQO, = QQ. This
meandQ lies on the perpendicular bisector©f0, .

Combining, we get thaQ is the perpendicular bisector &0, .
2. SupposeP(x) is a polynomial with real coefficients satsfying the condition

P(cost + sind) =P( cod - sirf), for every reald. Prove thaP(x) can be expressed in
the form

P(x)=a+ al(l— >3)2 + a}(l— )%)4 +o+ g(l— ﬁ)zn,
for some real numberg,, a,, a,,...,8 and nonnegative integar
Solution: Changing@to 6—T1y2, we see that
P(sin6+ cost) =P( sird - co$)
This shows thaP(X) = P(— X) for all XDE \/E\/E] and as P is a polynomial, in fact,

P(x)=P(-%
for all xOR . HenceP( X) is an even polynomial () = Q( ¥ ) for some polynomiaQ( x).
This gives
Q(1+sin( M)) = P( cod + sirf) =P( co®- sif) =Q( * sfn §.
Taking t =sin(28), we see thaQ(1+t) =Q(1-t). HenceQ(0) = Q(2)
ConsiderQ(t) —Q(0). This vanishes both 4t=0 andt = 2. Hencet (2~t)is a factor of
Q(t)-Q(0). We obtain
Q()-Q(0) =t(2- (3
for some polynomiah(t). Using Q(1+t) =Q(1-t), it follows that h(1+t) = h(1-t).
Hence by induction we get

Hence
n k

P(9=0[%) =3 ( #(2- &))" =3 ofa-(1- 7).

k=0
Using binomial theorem, we can write this as

a8 e qfqe fFem



P(x)= q((l— x2)2k1

k=0

for some coefficients, ,0< k< n.

3. LetX={0,1,2,3,4,5,6,7,8,9}. L& J Xbe such that any honnegative integean be
written asp + q where the nonnegative integersl have all their digits irs. Find the smallest
possible number of elementsSn

Solution: We show that 5 numbers will dige. TakeS= {0, 1, 3, 4, 6}. Observe the following
splitting:

O N|O|O| AW NFLOlS
AW WP Ol OOD
Ol W A WW R OlO

©o
w

Thus each digit in a given nonnegative integer is split according to the above and can be written
as a sum of two numbers each having digitS in

We show tha{S| > 4. SupposdS| < 4. We may takdS| =4 as adding extra numbers $o

does not alter our argument. L®E {a, b, ¢, d}. Since the last digit can be any one of the
numbers 0, 1, 2, ..., 9, we must be able to write this as a sum of digi§§ fraodulo 10. Thus
the collection

A={x+y(mod19 |x,yd $

must contain {0, 1, 2, . . ., 9} as a subset. Bhas at most 10 elemer(tég) + 4) . Thus each
element of the form +y (mod 10), ag, y vary overS must give different numbers from {0, 1,
2,...,9}.

Considera+ a, b+ b, c+c,d+dmodulo 10. They must give 4 even numbers. Hence the
remaining even number must be from the remaining 6 elements obtained by adding two distinct
members of. We may assume that even numbex +sb (mod 10) Thena, b must have same
parity. If any one ot, d has same parity as thatapfthen its sum with a gives an even number
which is impossible. Henag d must have same patityn which case + d (mod 10) is even,

which leads to a contradictiowe conclude tha|lS| >5.

4. Letn=3be an integer and ldi<a, <a,< 8, < & <...< § ben real numbers such that

a+a,+a+...+3 =2n. Prove that
aa,..8_,+a4a..49.,+..+ ga+ g+2< ga...£

afde e @ ae



Solution: We use Chebysheyinequality Observe
n(aa..a,+aa..a,+..+ a+)
= (a8t aa-a,t-ra+d (a3 a.-}+. A a-)
sn(alaz...qH( a-)+.+a(a-3+1 q—;l)
<n(aa..g-1.

It follows that

aa,..8_,ta4a..a.,+..+ g+l< ga..pa-1
This gives the required inequality
5. Infinitely many equidistant parallel lines are drawn in the plammsitive integemn >3 is
calledframeabléf it is possible to draw a regular polygon with n sides all whose vertices lie on

these lines and no line contains more than one vertex of the polygon.
(a) Show that 3, 4, 6 afeameable

(b) Show that any integan =7 is not frameable.

(c) Determine whether 5 fsameable

Solution: Forn= 3, 4, 6 it is possible to draw regular polygons with vertices on the parallel
lines (note that when we show a regular hexagon is a framed polygon, it includes the equilateral
triangle case).

Figure 1:

Figure 2:

Qv e qfde e



Figure 3:

We will prove that it is not possible fax= 7. In fact, we prove a stronger statement that
we can not draw other polygons with vertices on the lines (even if we allow more than one
vertex to lie on the same line).

First observe that i, B are points on the lines a@ds another point on a line, if we locate

A, “s

14.] A?
Figure 4:

Ax B B

By B,

Ay A

By B

Figure 5:

pointD such thaCD is parallel and equal #B, thenD also lies on a line. Suppose that we

qfde e @ qa



have a regular polygoA A,...A , wheren > 6, with all the vertices on the grid lines. Choose

a pointO on a grid line and draw segme@B equal and parallel té} A ,,fori =1,2,...n -1
andOB, parallel and equal t3 A .. The pointsB, also lie on the grid lines and form a regular

polygon with n sides. Consider the rdtis % . Sincen> 6, the[1B OBs 360 / 6and

hence is the smallest angle in the trialgj®B, (note that the trianglB, OB, is isosceles). Thus

k < 1. Hence starting with a polygon with vertices on grid lines, we obtain another polygon with
ratio of side lengthk< 1. Repeating this process, we obtain a polygon with vertices on grid lines
with ratio of side&™for any m. This is a contradiction since the length of the side of a polygon
with vertices on grid lines can not be less than the distance between the parallel lines.

Thus forn > 6, we can not draw a polygon with vertices on the grid lines.

The above proof fails fan = 5. In this case, dra@B,, Ol?i parallel and equal t& A,, in

opposite directions (see Figure 5), and similarly for other sides. Then we obtain a regular decagon
with vertices on the grid lines and we have proved that this is impossible.

6.A strominois a 3 x 1 rectangle. Show that a 5 x 5 board divided into twenty-five 1 x 1
squares cannot be covered byst®minossuch that eacktrominocovers exactly three unit
squares of the board and every unit square is covered by either one sirotwimos (A
strominocan be placed either horizontally or vertically on the board.)

Solution: Suppose on the contrary that it is possible to cover the board with 16 strominos
such that each unit square is covered by either one or two strominos. If tHesgaaees that
are covered by exactly one stromino then 2(Rb+k = 163 = 48 and hende= 2. Thus there
are exactly two squares which are covered by only one strokMa@olour the board with
three colours red, blue, green as follows. The square corresponding-tb tbes and thé-th
column is coloured red if+j = 0 (mod 3), green if+j = 1 (mod 3) and blue otherwise. Then
there are 9 red squares, 8 green squares and 8 blue squares. Note that each stromino covers
exactly one square of each colotiherefore the two squares that are covered by only one
stromino are both red. For each such squar¢ = 0 (mod 3) wheré andj are its row and
column number

We now colour the board with a fiifent schemale colour the square corresponding to
thei-th row and thg-th column red ifi —j = (mod 3), green if —j = 1 (mod 3) and blue
otherwise.

Again, there are 9 red squares and hence the two squares covered by only one stromino
are both red. For each such squarg = 0 (mod 3) wheré andj are its row and columne
number Thus, each of the two squares covered by only one stromino siatifie® (mod 3)
andi —j = 0 (mod 3) wheréeandj are its row and column numb@&his implies that =j = 3.

This is a contradiction because there is only one such square.
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Methematical Talent Search Corner
Problems and Solutions of RMO-2019

. 19 .
1. Supposeis a nonzero real number such that bétand 26 + o are rational numbers.

Prove thak is a rational number
Solution : Sincex® is rational, we see that (80 and /19 are rational numbers. But

s (19 _( oo 19)([ o4t 1 .19
(20x) (Yj _(20x Xj(( 20" +( 2019 &+ 20 .704( 20.1)9;2 +X4j

Consider

3
Il

{(E'I.Ir:]" + (307 19t 4 20 1uf‘+{2u-19‘]$+ I;i:)

{(:m-:]*‘ + %} 4+20-19 {(:au-:]‘ + Li:} + (207 - 107,
Using 2 + (19)F is rational, we get

2
{Eﬂm]z+li: = (ZUI-FE) —-2-20-19
a E 4
is rational. This leads to
1 "
(202t + L": - (rzuﬂ” + ':-':] — 2. MR 1P
is also rationalThusT is a rational number antiz0. We conclude that 20(19k) is a
rational numbeilThis combined with the given condition thak20(19K) is rational shows
2-20x is rational. Thereforg is rational.
2. LetABCbe atriangle with circumcircl@ and letG be the centroid of triangleBC. Extend
AG BGandCGto meet the circl€ again inA, B, andC,, respectivelySupposéIBAC
= JAB,C, DABC=0ACB, and[DACB = B,AC,. Prove thatABC andA B,C, are

1-171
equilateral triangles.

Solution : = "

Let OBAA = a and OAAC =3 ThenOBBA, = a. Using that angles & andB, are
same, we gefIBBC, = 3. ThenJC CB = 3. If DACC =Yy, we see thatICAA =Y.

afde e @ ap



ThereforelJAA B, = R. Similarly, we see thalB BA=[1A C C=RandBBC=0BCC
= 0.
SinceJFBG = OBCG=R, it follows thatFB is tangent to the circumcircle ABGC at B.
ThereforeFB? = FG - F C. SinceF A=F B, we getF 2=F G - F C This implies thaF
A is tangent to the circumcircle of ARGC at A. Thereforea = OGAF =OGCA=Yy. A
similar analysis givea = 4.
It follows that all the angles &ABC are equal and all the angles& B,C, are equal.
HenceABCandA B,C, are equilateral triangles.

3. Leta, b, cbe positive real numbers such that b + ¢ = 1. Prove that

a b P 1
<
PR ie Pl id  Erad i S habe

Solution : Observe that

A+ 4 =gt bre)+ b0 4P = (0% 4+ 0+ )+ a?(b+ ¢) = 3abe 4 a®b + o’
Hence

i 1
< .
a? + b 4+ ~ 3be+ ab+ ac

UsingAM-HM inequality, we also have

3 1 1 25
i R N
be o ab T 3be4ca+ab

Thus we get

a < 1 {i E+i+l
@+ P+ T dbetabtac T 20 \be ca  ab)’
Similarly, we get

and

Adding, we get

@ 4, b, e < S(Ly 1,1
PP +S  BRro+a  E+a+08 - 25 \ab be  ca
1
—_— !-
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4. Consider the following 3 x 2 array formed by using the numbers 1, 2, 3, 4, 5, 6:

@] @13 1 &
gy dam | =2 ).
LTI T 34

Observe that all row sums are equal, but the sum of the squares is not the same for each
row. Extend the above array to a & array (1“ ).... for a suitablek, adding more columns,
using the numbers 7, 8, 9, . . k,s2ich that

3%k

E k k k L k
L“I_.—}_."J_.—}_.“J_. amed ‘3._.:"'-']2_L[ﬂ:ﬂ-:i_l.':aa.':'?'
=1 J=1

a=1 a=1 a=1 a=1

Solution : Consider the following extension:

2 5 146 64+6 3+(2-6) 4+(2-8)

1 6 3+6 446 2+(2-6) 5+(2-6)
3 4 2+6 5+6 1+(2-6) 6+(2-6)

of

[
= & Oh

This reduces to

du v 2B
-y 3

——
[0

B I 14 17
1215 16
B 11 13 18

LG+ 04 104+ 14+ 1T =57 17468 97 & 107 4 147 4 17° = 00,
PHEHTHIZ4 16416 =57 2455+ 7% £ 197 1157 + 16% = T03:
F+d+8+11+13+18 =57 32 +47 +8 + 112 +13* + 15 = 703

Observe

Thus, in the new arragll row sums are equal and the sum of the squares of entries in each
row are the same. Heke= 6 and we have added numbers from 7 to 18.

5. In atriangleABC, letH be the orthocenteand letD, E, Fbe the feet of altitudes frow,
B, Cto the opposite sides, respectivelgtL, M, Nbe midpoints of segmentgd, EF, BC,
respectivelyLet X, Ybe feet of altitudes frorh, N on to the lineDF. Prove thaiXM is
perpendicular tMY.

Solution : Observe thaAF HandHEA are right-angled triangles ahds the mid-point of
AH. HenceLF = LA = LE. Similarly, considering the right triangl&= CandBEC, we get
NF = NE SinceM is the mid-point of E it follows thatOOLMF = ONMF = 9C° andL, M,
N are collinearSincelLY andNX are perpendiculars &Y, we conclude that FMLandF
XNM are cyclic quadrilaterals. Thus

OF LM =0F Y M andOF XM = OF NM.

aife R o by



We also observe th@t Bis a right triangle an is the mid-point oBC. HenceNF = NC.
We get
ONF C=0ONCF =90 - OB.
Similarly, LF = LA gives
OLF A = 0OLAF = 90° - OB.
We obtain
OLF N=0LF C+0NF C=0LF C+ 90 {IB =[JLF C + OLF A =[JAF C = 90.
In trianglesY MXandLF N, we have
OXY M=0OF Y M= 0UF LM =0F LN,
and
OY XM= 0OF XM =0F NM =0F NL.
It follows thatDY MX= OLF N = 9(P?. Thereforer M [ MX.

6. Suppose 91 distinct positive integers greater than 1 are given such that there are at least 456
pairs among them which are relatively prime. Show that one can find four indedeIs
d among them such thgtda, b = gcdb, 9 = gcdc, d =gecdd, a = 1.

Solution : Let the given integers t#, a,, . . . ,a,,. Takea 91 x 91 grid and color the cell
at (, j) black if gcd@, a]) = 1. Then at least 2 x 456 = 912 cells are colored bladkidf
the number of blackells in theith column, therp d > 912. Now

1
=
—3xH

o bt
“La}

w 3w 403 W 2w el — Bl

. ) R . :
Since there are on IZ 2] distinct pairs of columns, there must be at least one pair of rows

(u, V) that occur with two distinct columisst Thus (1, 9,(u, 9),(v, 9 and ¢, t) are all black.
Thus if the integers corresponding to the columng s, tarea, c, b, drespectivelythen

gcda, b = gedb, 9 = gedc, d =gedd, @ = 1.

0
\V
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Methematical Talent Search Corner

Soln.

Soln.

Problem & Solution Mathematics Olympiad : 2019 (AAM)

Category-Il : (For Classes- V & VI)
abcde is a five @it number. Two six digit numbers are formed by putting 9 to
the left and right of it respectively. If the former is equal to 4 times of the latter,
find a+b+c+d+e. 7

By given condition,
9 abcde = 4 x abcde 9
i.e. abcde9

x 4

9abcde

Comparing with digits in the bottom row-—
e=6,d=7,c=0,b=3,a=2
Thus abcde is 23076
Therefore a+b+c+d+e = 2+3+0+7+6
=18
If you write all the first100 natural numbers side by side in its natural order a
large number will be formed. Now find the number of digits in the number so
formed. Also find the sum of all the digits in the number. 7

No. of digits from 1 through 9 =9

No. of digits from 10 through 9% (99-9)x2 = 180
No. of digits in 100 =3

Total no. of digits in
numbers from1l through 100 9+180+3

192

Next,

The no. of0’ is 11

The no. of 1's is 21
The no. of 2's is 20
The no. of 3's is 20

The no. of 4's is20
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The no. of 5's is 20
The no. of 6's is 20
The no. of 7's is 20
The no. of 8's is 20
The no. of 9's is 20
Hence sum of all digits of the number composed of serial arrangement of numbers
from 1 through 100
IS 11x+21x1+20%(2+3+4+5+6+7+8+9)
= 21+ 20x44
= 21+ 880
= 901
3. If the sum of seven consecutive natural numbers is 126, find the numbers.
Soln.
126 + 7 = 18
So, the seven numbers might be around 19 let us try with 15, 16, 17, 18, 19, 20,
21
The sum of these numbers = 126
Thus, the consecutive numbers are
15, 16, 17, 18, 19, 20 and 21
4.  Assign appropriate digits to the letters involved in the following two additions so

that both of them remain correct in their digital values also. 7
ONE ONE
+ONE + FOUR
TWO FIVE
E+R=E => R=0
E+E=0 => 0 is even, but 0+0 is less then 10
Hence O is 4 or 2
If 0=2, E=1 or e=6

But it can been that E=1 is not possible

Therefore E=6

After a series of trial and error we see that N=3 or N=8
0 One = 236 or One= 286
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When One = 236, we obtain the sums as

236 236

236 F2UO

472 9516 ~U=8BF=9

236 236

236 9280 . .
Thus 472°' 09516 give one solution.

Again ONE = 286 gives in
286 286
286 92U 0

572’ 3496 PYUTLF=3
The other solution is
286 286
286 3210
572" 3496
5. In the following addition sum, each of the ten digits is different and also the
digits to be added in each column from top to bottom are in increasing order.
Determine the digits in the sum 7
A
+ B 4
+ CDE
FGH I

Soln.
A closer observation leads us to conclude that C=9 and 1 will be carried over to
C=9 from B+D to get FG=10
Thus the sum becomes
A

B4
9DE

10H I

Again A < 4 and E > 4, A, 4, E being in increasing order
After few trial and error steps we arrive at

A=3 E=5

B=17, D=8, H=6,1=2
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i.e. sum is

|00~
NjoTh W

9
10

6. In a secret message if ‘'CDUQNWVG’ is to be decoded as ‘ABSOLUTE’ how

would you code the message ‘ONWAY’ 6
Soln.

Acording to the codﬁ*_herefore

A - C N o P

B - D 0-0Q

S- U W oY

L - N AL C

u-w Y . A

TV

E- G

Hence, NO WAY s to be coded as PQ YCA
7. 1 am a three digit square number. If you divide me and the sum of my three digits

by 3 and 5 you will find the remainder 1 in each case. Who am I? 6
Soln.
Three digit square numbers are—
100, 121, 144, 169, 196, 225, 256, 289, 324, 361, 400, 441, 484, 529, 576, 625
676, 729, 784, 841, 900, 961
By condition, my units digit must be 1 more than 0 or 5 since | am divisible by
5. Therefore my units place will be 1 or 6. Hence, | am one of-
121, 196, 256, 361, 441, 576, 676, 841 and 961
Now
1+9+6 = 16 satisfies the other condition also.
9+6+1 = 16 also satisfies the other condition
Hence, | am 196 or 961
8. Follow the pattern given below and supply at least five terms to continue the
pattern futher. 6
4, 6, 8,9, 10, 12, 14, 15, 16, , ,

Soln.
The terms in the sequence are all composite numbers. In other words the prime
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numbers are not to be considered.
So, next five terms after 16 are—
18, 20, 21, 22, 24.
9. Supply the missing figures in the following multiplication

*52*
3*
EETras
***8
8****

Soln.
For conveience *'s are replaced by letters like

ab2b
3¢C
7de?2
fghs8
8jklm

From the multiplication, we can see
3x* |leaves 2 in the unit place
Hence * must be 4

Sum becomes— as5?24

3cC
7572

fghs
8jklm

Now, c x 4 = 8 Oc=2
Product becomes

2524
32
7572
50438
80768

10. Find the greatest number of four digits and the least number of five digits which
when divided by 789 leave a remainder 5 in each case.

Soln.
The greatest four digit number is 9999.

afde e o va



11.

Soln.

12.

Soln.

Now 9999 divided by 789 leaves quotlent 12 and 531 as remainder. Thus, the
greatest four digit number divisible by 789 is 9999-531 = 9468. Required greatest
four digit number that leaves remainder 5 upon divided by 789 is 9468+5 = 9473

12

[10000
789
2110
1578
532

Again the least five digit number 10000 divided by 789 leaves remainder 532.
But 789-532 = 257

Therefore, the least five digit number divisible by 789 is 10000 + 257 = 10257.
Hence, the least five digit number is leaving remainder 5 when divided by 789
is 10257 + 5 = 10262

Required numbers are 9473 and 10262

A sum of Rs. 22000 was distributed amount 60 students such that each senior
student gets Rs. 500/- while each junior student gets Rs. 300/-. Find the numbers
of senior and junior students among them. 6

789

The amount required to distribute among 60 students at the rate of Rs. 300 per
student is Rs. 300x60 = Rs. 1800

So, Rs. 22000 — Rs. 18000 = Rs. 4000 can be distributed to senior students at
the rate of Rs. 200 per student.

Thus the number of senior student is 4060®00 = 20

Hence the number of junior students is 40

Senior students 20, Junior students 40

A salesman bought a certain number of eggs for
Rs. 186/- and sold some of them for Rs. 66/- without any profit. Show that he
was still left with at least 20 eggs.7

We have 186-66 = 120

2|66, 120
and 333, 60
11, 20

The salesman can sell at a maximum rate Rs. 6 per egg.
Hence the minimum number of eggs left with the salesman is+180= 20
i.e. The salesman has at least 20 eggs for selling.
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13.

Soln.

14.
Soln.

15.

Soln.

A vessel contains a mixture of 30 litres of water and milk in the ratio 7:3. How much milk must
be added to the mixture so that the ratio of water and milk becomes 3:7? 7

7 )
Water in the vessel is 10 x 30 = 21 liters

3 .

10 x 30 = 9 liters
After adding milk to the mixture,

Water : Milk = 3:7

i.e. 21 : Milk = 3:7

or Milk : 21 = 7:3

O Milk = x 21 = 49 liters

Amount of milk to be added is949 = 40 litres.
Find the least square number which is divisible by 10, 16 and 24. 7

Milk in the vessel is

2|10, 16, 24
2(5, 8,12
25, 4,6

5 2, 3

OLCMof 10, 16 and 24

is2x2x2x5x2x3

=2x2x5x3
Hence the least square number divisible by 10, 16
and 24 is = 2x 2 x B2 x F =16 x 425

= 6800

The shape shown below is that of a square attached to half of another square of
equal size divided diagonally. Can you divide it into four pieces all of precisely
the same size and shape? 7

Four pieces of same shape and size can be done as follows—

3 BE=

*kkkkk
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Methematical Talent Search Corner

Category-Il : (For Classes- VIl & VIII)

1. Evaluate : 3-22+32-4%+5%-62+ ...... + 99-10C
Soln.

12-22+32-42+52-6%+ ...... + 99-10C

= (1+2) (1-2) + (3+4) (3-4) + ... + (99+100) (99-100)
-1-2-3-4-... -99-100
- (1+2+3+.... + 100)
- 50 x 101
- 5050
2. Simplify —

1.2)* x (005)% + (025)?

. = +00028¢8
(0.)%+ (009

Soln.

1.2)*x (005)% + (025)?

. Y +0.00288
(0.2 + (003

(sz 0.05\°
_\_025

(o)

0.01
(sz 0.01)

_\_0.05

107

LZZ
_\5 1
X

"~ 100  .0028¢

+0.0028¢

+0.0028¢

_ (247 10000
100 288
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_.24x .24, 10000(
100 288

2
S 24574 100C
100% 100 288
17
_2
10
= 0.2

3. In the following mutiplication sum, each of the digits from 1 through 9 appears
exactly once in the multiplicand, multiplier and the product. One digit being known,

supply the remaining digits. 7
2ab
x cd
efgh
Soln.

Through trial and error, we can get the solutionas

Soln

297
x 18
5346
How many 3 digit numbers are there for each of which 7 appears just once
only. 6+1

The unit’s place can be filled up in 10 different ways since any one of 0, 1, 2, 3,
...., 9 can be put in the units place. Whatever digit is put in unit's place the ten’s
place can again be filled up in 10 ways. So the unit’'s and ten’s places can be
filled in 10 x 10 = 100 ways.

Now, the hundred’s place can be filled in 9 ways since 0 is not allowed in hundred’s
place.

Thus the total number of 3 digit numbers is 9 x 10 x 10 = 900.

Similarly total no. of numbers with 7 occurring in none is 9x9x8 = 648
Therefore, no. of three digit numbers with 7 occuring once, twice or thrice in
each = 900-648=252
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Let us count the numbers in which 7 is repeated twice or thrice.
There are 8 three digit numbers with 7 in both unit and ten’s places.
There are 9 three digit numbers with 7 in unit's and hundred’s places. Also there
are 9 three digit numbers 7 in tens and hundred places.
Altogether there are 8+9+9 = 26 three digit numbers with 7 repeated twice.
Finally, there is one three digit number with 7 repeated thrice.
Therefore, number of three digit numbers with 7 occuring just once is 252-26-1 =
225
No of three digit numbers with 7 appearing only in units place is 9x8=72
Otherwise,
No of three digit numbers with 7 appearing only in ten’'s place is 9x8=72
No of three digit numbers with 7 appearing onlny is hundred place is 9x9=81
Therefore no. of three digit numbers with 7 appearing just once in each is
72+72+81=225.

5. What are the two natural numbers whose difference is 66 and the least common
multiple is 360. 6+1

Soln.
The HCF of two numbers will be same as the HCF of the difference and LCM
of the numbers.
Now difference of the number is 66

Their LCM is 360
66 =6 x 11
360 = 6x 60

Hence, HCF of 66 and 360 in 6.

This means the HCF of the two numbers is also 6.
If a and b be the natural numbers then

ab = HCF x LCM = 6 x 360 = 2160

Now, a-b = 66

But (at+b¥ = (a-b} + 4ab
= 66 + 4 x 2160
= 12996
= 114

0 atb = 114.
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Soln.

Soln.

Soln.

= Z[(a & (a B]
=1[114+ 66 _1, 180= 9
2 2

O 96 66 24

The numbers are 90 and 24
Find two unequal numbers A and B such that A+n is a factor of B+n for all
values of n from 1 to 11. 7

Consider A=1. B=1x2x3x ..... x11x12+1

For n=1, A+n=2, B+n=1x2x.....x12+1+1=2x (3%x4x...x12+1)

O A+n | B+n for n=1

For n=2, A+2=3, B+2=3 (1x2+4x... x12+1)

O A+n | B+n for n=2

n=11, A+11=12, B+11=12x(1x2x...x11+1)

0 A+11 | B+11 for n=11

Thus the values of A and B are

1 and 1x2x2x3...x11x12+1 respectively.

Find the greatest prime number that will divide 12260 leaving remainder 17. 6

12260-17 = 12243
Now

53

Hence greatest prime dividing 12260 leaving remainder 17 is 53.
Find the largest number which would divide 50 and 60 leaving remainders 8
and 4 respectively. 6

50-8 = 42
60-4 = 56
Now 42 = 2x3x7

56 = 2x2x2x7
Hence HCF of 42 and 56 is 2x7=14.
Hence the largest number dividing 42 and 56 leaving remainders 8 and 4
respectively is 14.
A student was asked to divide a number by 385. But in stead of applying long
division method he applied short division method by using factors of 385 viz 5,
7 and 11 and in the process he obtained remainders 2, 4 and 10 respectively. What
would be the remainder if the method of long division by 385 is applie@?
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Soln.
If q,, g, q, be the quotients obtained by dividing the number N by 5, 7 and
11 leaving remainders 2, 4 and 10 respectively.

Then
N =5q+ 2
q = 7xq+4 and ¢g=11qg+10
ON =5 (7g+4) = 35 g+20
= 35 (11g+10)+20
= 385q+350+20
= 385q+370
The remainder obtained by dividing the number by 385 is 370.
10. Three different views of the same cube with differently coloured faces are

shown below.What is the colour of the bottom face (the face opposite to A)

Soln.

From figure 2 and figure 3, four faces adjacent to E are A, D (in fig2), B and
F (as in fig-3)

Therefor the face apposite to A in fig2 is B or F. But B is adjacent to A in fig-
1.

Thus the face opposite to A must be F.

11. There is a circular path around a sports field. Priya, Neha and Mina respectively
take 18 minutes, 12 minutes and 8 minutes to drive one round of the field. If
they start together at the same point and along the same direction, after how
many minutes will they meet again at the starting point? 6

Soln.

The time required by the three runners to come together for the first time after
start must be the LCM of 18, 12 and 8

Now 618, 12, 8
23,2, 8
3,1, 4
Hence required time of meeting together after start is 6x2x3x4=144 minutes.
12. At what time between 7 and 8 O’clock the hour hand and minute hand will be
together? 7
Soln.
At 7, the hour hand is at 7 and minute hand is at 12.
Let the hour hand crossesdivisions from 7 when the minute hand overlaps

with the hour hand. Then the minute hand has already crossed 35+x division.
But the ratio of divisions crossed by hour hand and minute hand is 5:60 or 1:12
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13.

Soln.

O
1 12
=12x-x=35
x:3—5:3—2
11 11

(O0The hour hand and minute hand will come together between 7 and 8 hour

2 2
35+3—=38— mi '
at 11 11 minutes past 7 o’clock.

The cost of 4 chairs and 5 tables is Rs. 14800/- and that of 5 chairs and 4 tables
is Rs. 14000/-. Find the price of a chair and of a table. 7

Cost of 4 chairs and 5 tables is Rs. 14800
Cost of 5 chairs and 4 tables is Rs. 14000

Subtracting—

By

14.

Soln.

Cost of 1 table - Cost of 1 chair is 14800-14000=800
0 Cost of 1 table = Rs. 800 + cost of 1 chair.
Then the cost of 4 chairs and 5 tables.
= cost of 4 chairs and cost of 5 chairs + 4000
= cost of 9 chairs + 4000
condition,
Cost of 9 chairs + 4000 = 14800
OCost of 9 chairs = 10800
OCost 1 chair is 108G®
=1200
Therefore the cost of 1 table is 1200 + 800
= 2000.
Two trains 100 kilometers apart are moving at a speed of 10 and 15 kilometers
per hour opposite to each other. If the slower train starts at 3 PM and the other
starts at 2 PM, at what time will they meet together? 6

The trains are 100 Km apart.
Let T, and T, be the trains moving at 10 Km and 15 Km per hour towards each
other.
By condition T starts at 3 PM while Tstarts at 2 PM.
By the time T starts moving, J has already moved 15 Km towards. T
Therefore the trains are 100-15=85 km apart at 3 PM.
If T, and T, travel x and y km respectively when they meet together
X_Yy

Then E —1—5
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15x = 10y

But x+y = 85
015x = 10 (85-x)
=> 15x+10x=850

=993
25

Then y=85-34=51

. 34 51
Hence the trains meet together aftﬁg or ¢ hours after 3 PM.

. . 2 .
In other words, the two trains will meet together filg hours after 3PM. i.e.

at 6 hours 24 minutes PM.
15. Solve the followingSUDOKU by inserting the numbers 1 through 9 in the
blank squares such that each of these numbers appears only once in any row,
column or any of the nine inner squares marked by bold lines. 10
2|7 6 13
2 9| 5|4
3 8|1 6

\l
|_\
(o0)
N

Soln.
The SUDOKU is not in correct form. The correct form is —

G| 2| 7|3 6|(9|(Y 1 3
@|®|®| 2|3 9 9 4
3|19|@(05] 8| 1T 6
Q|@| 1|®|3] 8] 3 9
©[4|6[@BQ|O|® 2(B
®[6]5] 93| 1AL
63|@] 7| 11B|Q 9
7]11] 8|3|09] 4|32
415]0I8[ 2]C8] 1] 3C¥

*kkk*k
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Methematical Talent Search Corner

Category-lll : (For Classes- IX, X & X appeared)
Answer all the questions:

1. Find the 5000th term of the following sequence: 5
1,2,2,3,3,3,4,4,4,4,5,5,5,5,5,...
Soln.
We observe that 1 appears once, 2 appears twice, 3 appears thrice, ...., n appears
n times. Further, observe that 1st term isl, (1+2)th term is 2, (1+2+3)th term is 3.
So, (1+2+3+.... + n)th term is n.

n(n+1)
2

Similarly, [1+2+3+ .... + (n-1)] th terms is

n(n-1)

th term is n

Thus,

th termis n— 1.

n-1 i.e.

n(n—1) n(n+ 1)

+1|thterm IOT thterm are equal to n.

So, all terms from
We try to find the value of n for which

N=1)_5600< MO+ Y

We see that 5000=50xQG 100; 100_ 10@2 10
Also,

100; 99_ 100 10Q 5108 1€

Thus, all terms from (50x99+1)th term to (50x101)the term are equal to 100.
O0The 5000th term is 100.

2. Let S = {(x,y,2) : &X, y, z< 9 and x+y+z is divisible by 3}. Find the number of
elements of the set S. 6

Soln.
Any number is either of the form 3k, or 3k+1 or 3k + 2. i.e. any numbers leaves
remainder O or 1 or 2 when divided by 3.
The numbers from 0 to 9 can be grouped into three categories acordingly.
A={0,3,6,9}, B={1,4,7}, C={2,5,8}
If x,y,z OA, then x+y+z is divisible by 3.
No. of choices of (x,y,z) in that case is 4x4x4 (Multiplication rule)
If x,y,z OB, then x+y+z is divisible by 3.
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0 No. of choices = 3x3x3.

If x,y,z OC then x+y+z is divisible by 3

0 No. of choices of (x,y,z) is 3x3x3.

The only other cases where x+y+z is divisible by 3 are those where each of x,y,z
belong to different sets A,B,C. There argx 6 such cases. In each case, the no.
of choices for (x,y,z) is 4x3x3.

OThe total no. of elements of the set S.

4xAx4+3x3x3+3%3x3+6x4%3%3

64+27+27+216

64+54+216

280+54

334

3. Show that out of any ten points chosen inside an equilateral triangle of side length

a
a, there always exist two points whose distance apart is Iessathan 6

Soln.
We trisect each side of the given equilateral triangle and join the
points two at a time by line segments parallel to the side not
containing the points. Thus, the whole area is divided into a/3
smaller equilateral tringles each of side length a/3. Thus, markj 2/3
ten points inside the triangle is equivalent to putting 10 obj
in 9 boxes. Thus, one of the loopes will have two objects. This a/3
follows from pigeonhole principle. So, two points will be inside the same smaller
triangle. Thus, their distance apart is less than a/3.
4. If f :N-N is a function satisfying(f(n)) + f (n+1)=n+2 ¥neN, find the values of
f(1) andf(2). 7
soln.
Taking n = 1,
f(f(1)) + f(2)=3
Since the codomain df is N, so the only possibilities are:
Case |:f{f(1)}=1, f(2)=2
Case Il :f{f(1)}=2, f(2)=1
We have,
f{f(n)}+f(n+1)=n+2 —(*)
=f(n+l)=n+2-f{f(n)} O IN
=f(n+l)<n+2-1 {-f(f(n)) =21

=f(n+l)<n+l1 0O N
Similarly,
f(f(n)) < n+1 vneN 2)
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By (1), fn)< nvn> 2 3)
So for n> 2 and for f(n)> 2,
f(f(n)) < f(n) < n

= f(f(n))-n< O

= 2f(n+l) < O

= f(n+l) > 2

Thus, if n> 2 and f(n))> 2
then f(n+1) > 2.

Consider case | f(f(1))=1, f(2)=2
By above,

fnNN>2vn>2

Let f(1) = ¢

= f(f(1)) =f(c)

= 1=1(c)

= c<2 (flc)y>2ifc>2)
= c=1

0f(1) = 1.

Consider case Il

f(f(1)) = 2,f(2) = 1

Let f(1) = ¢

= f(f(1)) =f(c)

= 2 =1(c)

Putting n = 2 in (*)

f(f(2)) + f(3) = 4

= f(1) +f(3) = 4

= f3)=4-c

N =>N, sof(3) > 1

= 4-c>1

= c<3

If ¢ = 1, thenf(1) = C and 2 =f(c) givesf(1l) = 1 and 2 =f(1) which is not possible.

If ¢ = 2, then 2 =f (c) givesf(2) = 2 but it contradict$(2) = 1.
If ¢ = 3, then 2 =f(c) gives
f(3) = 2 butf(3) =4 - ¢

givesf(3) =4 - 3 = 1.

Thus none of these are possible.

Hence,f(1) = 1,f(2) = 2.

. Let f(X)=x3+ax?+bx+c andg(x)=x3+bx?+cx+a, wherea b c are integers with 0.
Suppose that the following conditions are satisfied:

(a) f(1)=0

(b) the roots ofg(x)=0 are squares of the roots f{k)=0.
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Find the value 0fa?°1%p201%+¢2019, 7
Soln.

f(1)-0

= l+atb+c=0

= atb+c=-1

Let roots off(x)=0 be a,B3,y

ORoots ofg(x)=0 area? [ y

f(x)=x3+axt+bx+c=0

= Sum of roots =-a

= a+pB+y=-a

Sum of products of roots taken 2 at a time = b

= ap + By+ya=Db

Product of roots is -c

OoBy =-c

Also,

gX)= X3+ b¥+cx+a=0

= 2+F+y¥=-Db

= @+B+yF-1@B+Py+yg=-b

= a&-2b=-b

= &=Dhb

And

c+&+c=-1=>-e+c+c=-1

¢-¢+c+1=0

c(c*1) + (c+1) =0

c(c-1) (c+l) + (c+1) = 0

(c+1) [¢(c-1) +1] = O

(c+l) [Gc+1] = 0

c=-loré=¢c-1.

But ¢=c>1. doesn’'t have integer solutions. If ¢ is odd thél és even. So *cis
even but that is not correct as ¢ is odd. If ¢ is even, thdnig odd, so that3c
is odd but that is not true as c is even.

Thus, ¢ = -1

Oa=-¢é=-1

b=a&=(1f=1

D a2019 + b2019 + 02019

JJdduuuld
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=-1+1-1

=1
6. A positive integer has unit digit 6. If we erase this unit digit and place it in front

of the remaining digits, we get 4 times the original number. Determine the smallest

such positive integer. 7
Soln.

Let the integer be 10a+6 (n digits)

10"t x 6+a = 4x(10a+6)

= (10"-4) x 6 = 39a

= (10"-4) x 2 = 13a

0 13| (10-4)

So we need to find the smallest n for which 13}D

ie. 10 = 4 mod 13

We have 10= -3 mod 13

= 10 = 9 mod 13

1® = 9 mod 13

=(1%)? = 9 mod 13

=10 = 81 mod 13
=10 = 3 mod 13
—10° = 30 mod 13
=10 = 4 mod 13

=101 = 4 mod 13
0 Least such n is n=6.
0 13a = 2 x (106-4)
—=13a = 2 x 99996

99996

—>a=2x———
13

=a =2 x 7692
= a = 15384

0 The number is 153846

7. Write the number of perfect squares, perfect cubes and perfect fourth powers from 1
to 10 (both inclusive). How many of the numbers from 1 t6 &fe neither perfect
squares, nor perfect cubes nor perfect fourth powers? 3+5=8

Soln.
The perfect squares from 1 to®lére B 22, 3, 4, ..., (10)?
So, there are 1000 perfect squares. The perfect cubes from * tel® 2, 3,
e (1093
So, there are 100 perfect cubes. Clearly, the no. of perfect fourth powers will be
less than 100.
10° = 1000 x 1000
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Perfect square nearest to 1000 i$=361.
O The fourth power nearest to €10

is 3% = 31?x31?

= 961x961

O No. of perfect fourth powers upto 416 31.
(One mark for the 1st two and 2 marks for the fourth power)
Let A=Set of perfect squres from 1 to®10

B=Set of perfect cubes from 1 to%10

C=Set of perfect fourth powers from 1 t0%.10
O n(A)=1000, n(B) = 100, n(c)=31.
A nBis the set of perfect squares which are also perfect cubes & vice versa.
This set contains elements which are cubes of perfect squares or equivalently
squares of perfect cubes.

0 The elements inA 0B are (B3 (23 (33 ..., (102). Thus, nAnB) = 10.

The elements inB n Care

(2% (2)* & (39" (upto 30}

n(Bn C)=3.

The elements inA n C are just the perfect fourth powers as every perfect fourth
power is also a perfect square.

O n(AnC) = 31

The numbers which are perfect squares as well as perfect cubes as well as perfect

fourth powers are
12, 22 and 32 (i.e. power should be LCM of 2,3,4

OnBn & 3
O By inclusion-exclusion principle,
n(A° B C°)

=n(S)-{n(A) +n(B) +n(c)} H{n(ANB) n(BNC) +n(ANC)} n(ANBNC)
10°-(1000+100+31)+(10+3+31)-3

1000000-1100+10

998900+10

998910

8. Let a,b,c, be the lengths of the sid&3C,CA and AB of a triangle ABC. Consider
all the possibilities:
(a) ABC is acute angled triangle
(b) A is an acute angle in a right angled triangle
(c) A is an acute angle in an obtuse angled triangle
(d) A is an obtuse angle
(e) A is a right angle
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In each case, prove that=b?+c2-2bc cos A. 2+1+2+2+1=8 B
Soln.

(@) ABC is acute anglegh\

BC?=BD?*+DC?

— @=AB2-AD2+DC? a

= a&=c>-AD?*+(AC-AD)?

= a=c>AD?+AC?-2AC.AD+AD?

= a&=Cc*+AC?-2.AC.AB cos A A

= a&=c*+b*2bc cos A.

(b) A is acute angle in a right anglef]

By Pythagoras theorm,

a’=h?-c?

= a=b2+ 20 b

— a=h?+c%-2.c.c 4

= a=b*+c?>-2.(b cos A) c.

= a&=b?+c%-2bc cos A.

(c) A is an acute angle in an obtuse angled triangle.

In A BCD,

a=CD*+BD?

= &=AC?*AD?+(AD-AB)?

= a’=b>-AD?+AD2-2AD.AB+AB?

= a&=b*+c*2.(AC cos A).AB

= a&=b*+c%-2bc cos A.

(d) A is an obtuse angle

In ABCD, |

a’=CD?*+BD? :

= &=AC?*AD?*+(BA+AD)? g
— @=b>-AD*+AB*+AD*2AB.AD D Ac B
= a=b?+c*+2.c.AC cos (180-A)
= a=b*+c*2bc cos A. [Jcos (180-A)=-cos A)

SO —————

(e) A is a right angle. C
By Pythogoras theorem

a’=b?+c? b a
= a’=b?*+c*-2bc.cos 90

= &=b*+c*-2bc cos A. A
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9. A circle has centre on the side AB of a cyclic quadrilateral ABCD. The other three
sides are tangents to the circle. Draw the diagram and prove that AD+BC=AB.
2+6=8

Soln.

(2 marks for diagram)

Since ABCD is cyclic.

So,

] A+[]C=180C

1B+ D=18C

Let OL, OM and ON be the radii at the points of contact of the sides AD, DC and
CB respectively. Then OLJAD, OM [ DC, ON j CB
Const : X and Y are marked on AD & BC such that
AX=AO and

BY=BO.

M AXO (%A:J 96° %

&UBYO= 906 %

In AOLX and AOCM

A
0 LXO= [ MCO=90-~

0 OLX=[] OMC (Each 99
OL=0OM(radii)
AOLXOAOCM

(AAS congruency)

0 LX=MC

But MC=CN (tangents from C)
LX=CN

Similarly,

NY=DL

OAB=A0O+0OB

=AX + BY
=AL+LX+BN+NY
=AL+CN+BN+DL
=(AL+DL)+(CN+BN)
=AD+BC
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Another proof using trigonometry

OLOM= 1800 D
=0B

(0 LOoBL DGM D—ZB

UNOG U COM %

AD+BC=AL+LD+BN+NC

=r| tan(90 — A)+ tang + tan(90- By t

=r| COtA+ tan% + cotB+ tanAE}

+tan— + tan— +
| tan A 2 2 tanB

1 A B 1 }

1-tar? '; 1- taR E;
=f| — % +tan— + .z
r A tan 5 tanE + B

2 tanE 2 tarﬁE

1+ tar? A 1+ tard B
- TR
2tan— 2tan—

2 2

1 1
= — t—
SinA SinB
= r[CosecA + cosecB]

= AO + OB
= AB

d
ah-
2
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10. Positive integersa,b,c,d,e,fare written on the six faces of a cube, one on each. At
each of the eight corners (vertices), the product of the numbers on the faces that meet
at that corner is written. The sum of the numbers written on the corners is 4444, Find
all possible values of the sum of the numbers written on the faces. 8

Soln. abc acf

Sum of numbers written on the a
corners = abc+abd+acf+adf+bce+bde+def+cef abd e
ab(c+d)+af(c+d)+be(c+d)+cf(c+d) b ¢ f
(c+d) [a(b+f)+e(b+f)] bee |
(c+d) (a+c) (b+) el
4444 def
4x1111
4x11x101
Since the intigers are positive, so each of the sums c+d, a+e and b+f must be greater
than 1.
So, there are the following possibilities:
(c+d) (a+e) (b+f) = 4x11x101
So, (c+d)+(at+e)+(b+f) = 4+11+101
= 116
(c+d) (at+e) (b+f) = 2x22x+101
O (c+d)+(at+e)+(b+f) = 2+22+101
= 125
(c+d) (at+e)(b+f)=2x11x202
O (c+d)+(a+e)+(b+f)=2+11+202
= 215
O (c+d)+(a+e)+(b+f)=2x2x1111
O (c+d)+(at+e)+(b+f) = 2+2+1111
= 1115
There are four possible values
11.Let x,y,z be non-negative real numbers such thay+z=1, prove that

cef

O<Xy+yz+zX-2XyZ 2—77 .

. 1 1 1. : -
(A hint : Put x=at, y=b+§, z=ctg with appropriate restrictions on a, b and c.)

10
Soln.

L x—a+l -b+} z-c+—1
et 3,y 3’ 3

U x+y+z=1
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=> a+b+c=0
Since x,y,z are non-negative,
1 1 1

az—-=,b=>-=,c2-=
So 3 3 3

Xy+yz+zX-2Xyz

R IC CRE

3 3 3 3 3 3

= Xy +Yyz+2zX— 2Xyz

=ab+ib w1y bc+biC N ca+a+c+1—% a+3j[ bet b_c
3 9 3 9 3 9 3

2(atbtqg 3

=(ab+ bc+ cg + 2 5

—2[abc+

ab+ac a bc B c 1
S et € < M
9 3 9

=(ab+ bc+ ca)k% X 0% - 2abe(

ab+ ber cj 1
3
:g(ab+ bc+ ca)- 2abel
3 27

:g[ab+ bc+ ca- 3adc+l
3 27

=g{—}(a2+b2+c2)—(a”+ 5+ a% N
3] 2 27

(-a+b+c=0)
=—l[a2+b2+c2+2§’+ 26 + 2¢] Ll
3 27 27

as 1+2a, 1+2b, 1+2e0
1
wa,b,ex-=
( 3)
For the other part, we have xy+yz+zx-2xyz

=xy(1-z)+yz(1-x)+zx
=xy(x+y)+yz(y+z)+220
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12.By trial & error or otherwise, find four different solutions

(@, b, c, nnin positive integers of the equation=2a! + b! + cl. Justify that these are

the only possible solutions.

4+6=10

Soln.

One solution is a=1, b=1, c=2

M+0+bB= € Y 2 2 4 2

e n=2.

Observe that of a,b,e3, then there exist no solutions as in that case,

|_3 E‘+Q+E -n
3 I3 I3

i.e. 3|2 but that is not possible.

So, all three of a,b,c, cannot be greater than or equal to 3.

Again if a=b=c then 3[2which is not possible. So, a,b,c, cannot be all equal.
without loss of generality,

Let a< b< c.Ther

2 = 1_6{ 1% %J

Ola|?
=a=1lor2
If a=1,then2 — 1=| b+ «

n_1— +E
=2 1—|_b(1 IP]

=|b|2'-1but2 - is odd. So|bcan divide 21 if and only if b=1.
So if a=1 then b=1

0 2=1+1+|L¢

= 2-2=| ¢

=> 2(2*-1) = Lc

Since 2%-1 is odd So 2¢ but 22/f|§. Since c=2 or 3

If c=2, then

2"=1+1+2
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=> =4 => n=2

O (@, 1, 2, 2) is a soln.

If c=3, then 2 = 1+143

=> 2=8

=> n=3

O (1, 1, 3, 3) is a saln.
Next if a=2, then %2+|p+|_c

:>2><(2n—1_1) :I_b+|_c =|Q[1+I|EJ
So, [b|2(27- 1)

Since 21 is odd, so b=1 or 2 or 3.
But since xb<c, So bz 1.

If b=2, then 2=2+2+|c

=> 2-4=|c

=> 22(2"'2—1)=|_c

=> Z||c but 2Z||c

0 c=4

0 20=2+2+4

=> 2'=2+2+24

=> =28

Which has no solution in integers.

If b=3, then 2=2+6+|c

=> 2-8=|c

=>2)2"%-1)=|c

=>2||c but 2[|c

0 c=4 or ¢c=5

If c=4 then 2=2+6+4

=>2"=32

=>n=5

O (2, 3, 4, 5) is a saln.

If c=5, then 2=2+6+5

=> =128

=> n=7

O (2, 3,5, 7) is a soln.

Thus, the only possible solutions are (1, 1, 2, 2), (1, 1, 3, 3), (2, 3, 4, 5) and (2,
3,5 7).
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13.Let X+2 be a prime number and a,b be positive integers such that
a 1 1 1 1 1
=1- —+ +

b 2 3 T Tk
Show that 3k+2 divides a.
(Hint : Group the sum in RHS into positive and negative terms. Simplify and
rearrange suitably to extract 3k+2 from the sum. Then use the difinition of prime
number.)
Soln.
Since 3k+2 is prims, so K is odd.

a 1.1 1 1,1, 1
—=|1+=+=+..... + — +— +.
b ( 3 5 2k+]J (2 2" 2»J

1 1, .1 1
K+l K+2 ==~ 2K 2K+1

1 1 1 1 1 1
= + + +— | +....H K1 + K+
K+l 2K+1) {K+2 2K K + 5 K + . ]

(OK is odd, so K+1 is even)
__ 3K+2 . 3K+2 3K+2
(K+1)(2K +1) (K +2)(2K (K+K+1)(K+K+1+lj

2 2

:(3K+2) {(K+1)(K +2)"F_)__(2K) (2K+ZI)} where P is a +ve integer.

= a(K+1)(K+2)...*(2K)( 2K +1) =(3K+2) p.

0 3K+2|(LHS)
Since 3K+2 is prime, so 3K+2 divides one of the factors but none of the factors
K+1, K+2, ...., 2K, 2K+1 is divisible by 3K+2, so 3K+2 divides a.

kkkkk
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(ii) Bibek Bordoloi, Don Bosco HS School, Jorhat, (iii) Rudraksh Banerjee, Don Bosco High
School,Tezpur 3. (i) Twinkle Borgohain, Mothes Pride School, Dhemaiji, (iBriz Zaman,
DPS, Duliajan, (iilNirangkush Kallol Parasha®arala Birla Gyan Jyo#ymingaon, Ghy B,
(iv) Rajneekh Kashyap, Dowiiown Public School, Guwahati E, &yush Mandal, Buds English
School, Lanka, 4. (i) Garima Boraft, ®aviers School, Biswanath Chariali, (i) Namraamuly,
Vivekananda Kendiidyalaya, Dhemaiji, (i) Jimi Mili, S.FS. School, Dhemayi, (iv) Rajmahishree
Konwar, DPS, Duliajan, (v)Vasundhara Paul, Budding Buds Sec. SchoolTinsukia, 5. (i)
Pinjan Kashyaprlhe East Indian School, Biswanath Chariali Alshinab Pegu, Don Bosco HS
School, Baghchung, (iiByotree Bharadwaj, Don Bosco HS School, Baghchung, (iv) Swastika
ChoudhuryS. Mary’s High School, N. Lakhimpu(v) Ananya Neog, SMary’s High School,
N. Lakhimpur (vi) Tamanna Nazmin,tSXaviers School, Biswanath Chariali, 6. fasima
Akhtar, KendriyaVidyalaya, Barpeta, (ii) Bhgav Kalita, Brahmaputra Jatiyédyalaya,
Guwahati E, (iii) Rishi Raj Bordoloi, Don Bosco HS School, Baghchung, Jorhat, (iv) Sashwat
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Shreyyam, Don Bosco HS School, Baghchung, Jorhatpfunoy Kashyap Dutta Don Bosco
HS School, Baghchung, Jorhat, (vi) Manash Ch&nrMary’s High School, N. Lakhimpuyr.

(i) Roushan ZamjrS. Teresas Eng. Med. School, Barpeta, (ii) Shruti Deka LittlarSchool,
Biswanath Chariali, (iiipfrunabh Baruah,tSXaviers School, Biswanath Chariali, (iVuvaraj
Gogi,Vivekananda KendMidyalaya, Dhemaiji, (\A\njelina Buragohain, Mothé&s Public School,
Dhemaiji, (vi) Swapna Pegu, S5 School, Dhemaji, (vii) Mast&fihar Saharis, Brahmaputra
JatiyaVidyalaya, Guwahati E, (viilAbhilasha Mondal, South Point School, Guwahatfi
Trishna Borah, S Mary’s High School, N. LakhimpuB. (i) Hementa Pokhrel t.SXaviers
School, Biswanath Chariali, (nuva Saikia, Maria Public School, Ghyiii) Adhrit Kaundilya,
S. Mary’s High School, North Lakhimpuiv) Hiyashree PhukaAngelicaAcademy Guwahati,
(v) Md. Muktadirul Islam, SERS Public School, Rangia, A#jraaj Dutta, Don Bosco HS
School, Baghchung, (vii) Lupamudra Gogoi Pragjyotika English School, Jorhat, (viii) Udita Basak,
S. Teresas English Med. School, Barpeta, ()irban SarkgrDon Bosco High School, Lumding,
(x) Barnil Bora, The East Indian School, Biswanath Chariali.

Mathematics Olympiad Result : 2020
Organised bpAAM
Rank Holders:
1. Sunaina Pati, Sarala Birla Gyan JyAthingaon; 2. Madhurjya Pratim Sarma, Shrimanta
ShankaAcademyGuwabhati; 3. Kaushika Das, Little Flower English High School, Bongaigaon;
4. Parag Kumar Dagymbikagiri JatiyaVidyalaya,Abhayapuri; 5 Amit Kumar Basistha,
Anundoram BorooaAcademy Pathsala; 6. Daivik Deon Bosco H.S. School, Silchar

Candidates eligible for Certificate of Merit:

1. Sanjiban Paul, Mahariskidya Mandir Silchar; 2. Swarnav Kalita, Delhi Public School,
Dhaligaon; 3. Supratik Chattopadhy&elhi Public School, Digboi; Zhejas Radhika Sajith,
KendriyaVidyalaya, lITGuwahati; 5. Shiv Prasad Das, Delhi Public School, Digboi; 6. Milesh
Kumar, Bongaigaon Higher Secondary School (Eng. Med.), Bongaigaon.

Candidates eligible for Certificate of Appr eciation:

1.Vinit Shah,The Little Sars Senior Secondary School, Digboi; 2. Nabanshu Neer Gogoi,
Delhi Public School, Numaligarh; 3. Nirjhar Nath, Ramanuj Gupta Junior College, Cachar;
4. Sagar Sharma; Bongaigaon Higher Secondary School English Medium, Bongaigaon; 5.
Airban Bora, Pragjyotika English Scho®ditabar; 6. Parnavi Deka, MargPublic School,
Guwabhati; 7.Armin Begum, Emmanuel Chritian High Schobézpur; 8. Manthan Kashyap
Datta, Delhi Public School, Guwahati; 9. Isfakul HussAminodoiAcademyAmaguri; 10.
Annika Bhattacharjee, Holy Cross HS School, Cachar;Upasana Sharma, Biswanath
Jnan Bharati School, Biswanath Chariali; 1&drish Bora, Golaghat Jatiydidyalaya,
Hamdoi PatharGolaghat; 13. Dhritiman Sawarni, Don Bosco High Cch@egpur; 14.
Ankush MazumdeiSilchar Collegiate School, Silchar; 15. Muh&hmed BarlaskarSainik
School Goalpara, Goalpara; 16. Kaustabh Prasad Saikia, Mah4ddghiManditr Tangla;

17. Jagotjyoti Dutta tS Capitanio Senior Secondary School, Cachar
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Methematical Talent Search Corner

List of Subratananda Dowerah
Gold MedalAwardees from 1989 to 2020

1989FerojAlam ChoudhuryCotton Collegel 990Anupam Saika, Cotton Collede991Anupam
Saikia, Cotton College;992Chayan Choudhuyya C. College1993Uddipta Dutta Bordoloi,
K.V. Namrup;1994 RakeshAurora, K.V. Namrup;1995 Protyaya Bhattacharydezpur;
1996Anupam Dutta Cotton Colleg&997Neeraj Kayal, Cotton Colleg&998Neeraj Kayal,
Cotton College1999 Manash Jyoti Sarma, K.\Namrup;2000 Manash Jyoti Sarma, K.V
Namrup;2001 Sauptik DhgrRamanuj Gupta J&cience College, Silcha2p02Avik Kr. Das
K.V. BRPL, Bongaigaor2003Avik Kr. Das K.V BRPL, Bongaigaor2004 Deepjyoti Deka,
K.V. Khanapara2005 Partha Pratim Mishra, K.\Khanapara2006 Siddharth Sankar Bora;
2007Manijil Pratim Saikia, Darrang College;

2008 Padma Bhushan Bora, N. Lakhimpur Colleg@)9 Rajat Sinha, Cotton Colleg210
Mahendra Mohan Das, Cotton Colle@é11 Bubumoni Kalita, Bajali College2012

Soumya Deep Purakayastha, Ramanuj Gupt&dltege, Silchar2013 Sumit Paul, Public
Uchchatar Madhyamik School, Lankf)14Lakshya Jyoti Bora, Ramanuj Qollege, Nagaon;
2015Gauranga Kr Baishya, Shrimanta Shaeadey Guwahati2016Pradipta Parag Bora,
D P S, Guwahati2017 Pratyasha Kalita, Sibsagar Colle@®18 Ayan Nath, K.V Tezpur;
2019Ayan Nath, K.VTezpur;2020Sunaina Pati, Sarla Birla Gyan Jyoti.

AAM Centres and Coodinators for

Mathematics Olympiads and Mathletics

1. Baihata Chariali : Bipul Sarma2. Barpeta : Late Dr Arabinda dev Mishra, Dal Pathak,
Brojen Das;3. Biswanath Chariali : Dr. Arun Chaliha;4. Boko : Dr. Dipankar Sarma,;
5. Bokakhat : Dr. Surajit Duttap. Bongaigaon :Manabendra Das, Birabrata Das Choudhury
Chumi Ray;7. Chapar: Arun Kangsa Banik, Kiran Ray. Dhakuakhana : Tabendra Das;
9. Dhemaiji : Dr. Budhin BaruahAbhijit Koch; 10. Dhubri : Dr. Prabin DasTilak Chandra
Das;11. Dibrugarh : Priya Deb Goswamit2. Digboi : Jayanta Bordoloi, Binoy Sarkdbr.
Jatindra Lahkarl 3. Dudhnoi :Amrit Kalita, Dr. Bidyut Kalita;14. Duliajan : Dr. Dip Saikia,
H.K. Bora;15. Golaghat :Biman Goswamil6. Guwahati-A : Ghanashyam Medhi, Geetanjali
Devi; 17. Guwahati-B : Dr. Kuntala Patra, DiDebashish Bhattacharjel. Guwahati-C :
Achyut Sarmal9. Guwahati-D :Manika Goswami, Principal MVM Silpukhuri, Manabendra
Bhagawati, DrAshish Paul20. Guwabhati-E : Bhabesh Mahant&1. Guwahati-F: Mangal
Saha;22. Guwahati-G: Dr. Biren Das;23. Hajo : Rajiv Das;24. Jagiroad : Dr. Ananda
Ram Burahagoair25. Jorhat : Mr. Shankar Das, DRaphel Saikia, DrChandra Chutia;
26. Karimganj : Dr. N.C. Das27. Kokrajhar : Dr. Sibu Basak28. Lanka : Bidyut Saikia;
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29. Lumding : Ranjan Choudhunghio Kumar Jha&80. Mangaldai : Prafulla Bora, Dimbeswar
Kalita; 31. Morigaon : Ranjit Kumar Kalita;32. Mirza : Deben Sarma33. Nagaon :
Dr. Dibyajyoti Mahanta, DAjanta ChoudhuryRaj Kumay Dikshita Bora, Padmeswar Senapati;
34. Nalbari : Santa Ram Kakati, DDwiraj Talukdar Diganta Sarma, DPramod Baishya,
Dr. Dhiren RajbonshB5. Namrup :AftabAli; 36. N. Lakhimpur : Dr. Bubul Saikia, Dibyajyoti
Gogoi; 37. Pathsala :Murari Mohan DuttaAkashAli; 38. Rangia :Gita Kakati, Dr Parth P
Mahanta;39. Sapekhati :Jaydeep Kar40. Silchar: Dr. Raju Phukan, DiDebashish Sarma;
41. Sibsagar. Dr. Prafulla Kalita, DrRupam Kr Gogoi;42. Sualkuchi : Tirtha Nath Sarma,
43.Teok : U Baruah44.Tezpur: Dr. Ramcharan Dek&p5. Tinsukia : Mahendra Barthakur
Bhadreswar Choudhurpr. Deepika Bhattacharya.

Centres which donot exist now
1. Gargaon :Mrs. Milan Bhuyan2. Narayanpur : Kamal Bora;3. Diphu : Mr. Ghanakata
Barman;4. Goalpara : Dr. Abul Masum, Pradip Sedb, Haflong : Mr. M.B. Dey;6. Hojai :
Mr. B.K. Sahaj7. Jamugurihat : Mr. Arun Sarma.
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Cachar District Branch, Silchar :

The Cachar District Branch #&ssamAcademy of Mathematics was formed on 8th
September 2019 by the initiative of Mathematics enthusiasts of the district with the motive of
promoting mathematics in general @M activities in particularDr. Biplab Chaudhuri, Head
of the Department of Mathematics, Gurucharan College was elected unanimously as the President
and Prof. Jayee Nath of the same department was electedvasetiRresidentThe portfolios
of General Secretary and Joint Secretaries went todlrashish Sharma, Gurucharan College,
Mr. Bishwajit ChakrabortySilchar Collegiate School and NBappa RoyRamanuyidya Mandir
respectively Mr. Sudip Chandra Paul, Gurucharan College was elected as the tre&surer
advisory board was also formed with three members, namely Prof. Kallol Paul, Jadavpur
University Prof. Karabi Dutta Choudhurissam University and DBibhas Deb, Principal,
Gurucharan College. The newly formed branch took the initiative of conducting a pre-RMO
camp for the candidates who qualified PRMO from Silchar ceftttetal of 22 participants
attended the camp from 15th to 19th October 2019 at Gurucharan College. The camp served
the dual purpose of training the participants and creating a pool of local resource persons for
Olympiad level activitiesYoung teachers and research scholars were given a chance to lecture
in the campThe resource persons were Debashish Sharma, MBiplab Dhar (Research
scholar NIT Silchar), Mr Shomavo Chakraborty (Palonghat HS School) Rdhul Paul (MSc
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student, NITSilchar ) and MrSabasachi Das (DKalam Institute of Education The camp
received a very positive response from the participants.

TheAAM Cachar District Branch also took the initiative to celebrate National Mathematics
Day 2019 on 22nd December 2019 in a befitting maiiimerprogram consisted of an inaugural
session followed by an invited lecture and a quiz competition. The students of Department of
Mathematics, Gurucharan college beautifully presented the Bengali versioméitheong
under the gudance of MBubrata RayExecutive membekAM Cachar District.The branch
also felicitated two eminent mathematics teachers of the region, namdbuldesh Ranjan
Dey Purkayastha and M8itesh Ranjan Deb for their sincertods in imparting mathematics
education at school levél. wonderful invitied talk, titled "Beautiful Mathematics " was presented
by Dr. Kedar Nath Das,NITSilchar A total of around 150 students attended the program.
Earlier on the daya screening round was held for selecting five teams out of 70 teams for the
mathematical quiz competition "Mathwiz" for students of classes VIl to X. The quiz was highly
appreciated for its quality of presentation and neck to neck competition among the teams. The
first prize went to Sanjiban Paul and Diptarup Das from Mahavislyia Mandir and the 2nd
prize went to Nirjhar Nath analditya Deb Roy from Holy Cross School, Kabugan;.

The Cachar District Branch #ssamAcademy of Mathematics will continue with various
sorts of activities for promoting mathematics among the students and teachers of the region
with active support from all.

Nagaon Branch :

1.Work shop on Learning Mathematics in Secondary Level. From 1s20uk/to 5th July
2017.

AAM, Nagaon Branch @anized a 5 Dayd/orkshop from 1st July 2017 to 5th Ju2p17 on
Learning Mathematics in Secondary Level among the students of classes XiAdiogjether
62 students participated in the program frorfedé@t schools of Nagaon District. Sevieach-
ers were teaching mathematics irfetiént topicsActivity in Mathematics lab , S@theory and
Trigonometry Application of Trigonometry Number System ( Mathletics & Olympiad) and
Inequality ( Mathletics & Olympiad).

Workshop on "Learning of Mathematics in Secondary level" from 1sR0dly to 5th
July,2017 at Nowgong College wasganized byAAM, Nagaon Branch and Dept. of
Mathematics, Nowgong college.

2. Mathematics Olympiad was held on 10th Sept. 2017.

In this examination there were 3 Students in category-I, 15 students in category-1l and 17
students in category-IITotal students - 25.

3. National Mathematics Day

AAM, Nagoan Branch observed National Mathematics Day on 22nd Dec. 2017 at
Bahampur S.S.&irl's High School, Bahampurhere were about 18@ulents participating in
different competitions.

4. Mathletics

In this examination held on 20th M&018, 60 groups participated in category-Ill only

5. Mathematics Olympiad, 2019

Mathematics Olympiad was held on 26th M2§19 with participating students as follows-
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Category-I 29, Category-1l 37 and Category-Il 1®otal - 82 students

6. Mathematics Exhibition, 2019.

AAM, Nagaon Branch @anized a District Level mathematics exhibition onAldigust,
2019 at Nowgong college.
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Bongaigaon branch :

1. OmganizedAAM State MO at Bongaigaon Centre in the Categories. dazed a
‘Smriticharan Xabha’ on 18th June, 2019 to pay tribute to the renowned mathematics communi-
cator ofAssam Mr Dhurjyoti Prasad Mazumdar expired on 7th June, 28A®, Bongaigaon
unit also sent a condolence message to the bereaved. family
Biswanath Chariali Branch :

The Biswanath Chariali branch AAM was established on 2017, 2 February at Biswanath
Chariali. Dr Arun Chaliha and Pranjal Bordoloi was elected as district president and secretary
respectively

A general meeting was held on 2xgtil, 2017 to chalk out programmes for students of the
locality.

A%ree days workshop was organised and a popular talk on mathematics was delivered by
Arun Sharania, HOD, MathematicBH.B. College afTHB College, Jamugurihat.
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Executive Committees &AM Branches

Bokakhat Branch :

Chief Advisor : Sarat Ch. Dutta, Principal, CNB Colleg&visor : Kamal Gogoi, DrGolap
Bora, Dr Utpal Sarma and Surajit Dutt&resident : Rubul Bora;Vice-President :
Bibekananda Hazarika & DBidyut Borah;Sectetary : Abhijit Khound; Asstt. Secetary :
Rupjyoti Mahatu & Dipak Sahafresurer : Bibhuti Saran BorahExecutive Member :
Hariprasad Nattchyut Sarma Hazarikdulsi Bora, Pankaj Pondit, Saityen Gogoi, Mridumoloi
Bora.

Bongaigaon Branch :

President : Jitendra Chandra Mishra Bhagawatice-President : Munindra Nath Das;
General Secetary : Arup Jyoti MazumdarAsstt. Secetary : Jyotirmoi MazumdarTresurer

: Bibhuti Kalita; Members : Manabendra Dagjit Kalita, Birabrata Das Choudhurbhijit
Barman, Chattra Sing Choudhubaba Baruah, Harendra Kaliijt Sarkar,

Golaghat Branch :

President :Dr. Bipul Chandra Bhuyarincipal, HPB Girls College, Golagha¥ice-President

: Achintya Goswami, Principa¥/KV GolaghatSecetary : Siddhartha Protim Gogoi, Lecturer
(Mathematics), Golaghat Polytechnic, Furkatidgint Secretary : Akram Hussain, PGT
(Mathematics)Athkhelia HS School, Nabajyoti Dutta, Research Schbidrugarh University;
Treasuter : Shyam Lochan Bora, Research Schd@ésrugarh UniversityiMagazine Secetary

: Jayanta KrSaikia, HeadmasteHamdoi SBS, GolaghaExecutive Member: Lokendra
Nath Bora, Principal, Kamarbandha HS School, Sailendr®tita BaruahpAsstt. Teacher
Golaghat ME School, Milanjyoti SaikiassttTeacherGomariguri Janajati High School, Moniporna
Gogoi,Asstt. TeacherVKV Golaghat, Pulin Baru#sstt. TeacherIndrani Devi HS School,
Dipjyoti SarmaAssttTeacherVKV Golaghat, Nogen Bora, Merapdmwn High School.

Nalbari Branch :

President : Dr. Pramod Baishya, Ph.DSecretary : Apurba Deka, M.Sc., B.EdAsstt.
Secrretary : Moinul Haque Choudhurytr easurer : Maheswar Burmafuditor : Kanteswar
Deka;Members : Dr. Karuna Barua, Ph.D., Sunil Deka, @irish Deka, Ph.D., Dri Diganta
Sarma, M.Sc., Lakshmi Mazumdéf.Sc.
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Nagaon Branch :

Advisor : Nirada Saikia ( Deka), Rtd. Prof. in Math&.D.P. College, NagaorPresident :
Prabir Kumar Baruah, Rtd. HOD, Deptt. of Physi#ésD.P. College, NagaonSecretary :

Padmeswar Senapaftissistant Prof. in Maths , Nowgong College, Nagalmint Secretary

: Dixita BoraAssistanfTeacherPuranigudam RKB H.S. School, Kamal Ch. HazaAkajstant
TeacherSSA, Girls High School, BahampiNagaonAssistant Secetary : Abhilasha Nath,
Lecturer B.Ed. College, SonapuKamrup;Treasurer : Dr. Ajanta ChoudhuryNagaon
Polytechnic, Nagaornylembers : Dr. Gayatri Das, Kakali Das Saikia, Raj CoomRanjan
Barman & Labar Kanta Sharma.

Chapar Branch :

President :Sri Arun KangsabanikSectetary : Kiran Ch.Roy;Joint Secretary : Sudhangsu
Debnath Abdul Karim Ali; Treasuter : Dr. Pravash Dadnternal Auditors : PasarAli Sk;
Members : Nazrul Islam, Manjula RgyAbdul Hanif Sk., Gautam Roy

Dibrugarh Branch :

President :Prof. Gopal Chandra Hazarika (D.Wjice-President : Prof. Surajit Borkotokey
(D.U.); General Secetary : Dr. Pranjal Phukan (BCPL}loint Secretary : Dr. Priya Dev
Goswami (DHSK College), Imdadul Haque Choudhury (BCRE§istant Secetary : Amitav
Doley (DHSK College)Treasueer : Dr. Palash Dutta (D.U.Members : Prof. Paramananda
Deka (D.U.), Prof. Deb Kumar Chakraborty (D.U.); Bnkur Bharali (D.U.), Niranjan Bora
(D.U.), Debajyoti Das (BCPL), Nogkhmed Dewan (BCPL), Manoj Kumar Haloi (BCPL),
Debasish Goswami (BCPL), Binoy Kumar Rabha (BCPL)

North Lakhimpur Branch :

President :Upen PuzariVice-President : Dr Prabin PhukarSecretary : Dibyajyoti Gogoi;
Asstt. Secetary : SahidulAhmed; Members : Dr Biman Ch Chetia, Mr Dilip Borua, Mr
Prabhat Dutta, Dr Bubul Saikia, Mr Jeevan Dutta, Mr Kesab Phukan & Mr Pradip Gogoi
Sonitpur Branch : President : Dr. Ram Charan Deka/ice-President : Dr. Bhim Prasad
Sarmah & DrArun MahantaSectetary : Anamika GogoiJoint Secretary : Umesh Sarma
& Swapna BaruahJreasurer : Sashi UpadhyayaCo-ordinator : Dr. Himashree Kalita;
Academic Co-ordinator : Diganta Bijoy Dutta;Advisor : Dr. Shuvam Sen, DRanijit Kr.
Misra, Dr. Bipul Sarma & Sri Nabin Ch. Lahkar

Jorhat Branch :

President : Dr. Raphel Kumar SaikidAsstt. Prof. & Head Mathematics Science College,
Jorhat (JIST)Vice-President : Sri Ranjan Sharma, Headmastgloabundha High School;
General Secetary : Kakoli Barthakuy MathematicsTeacher Tarajan High SchoolJoint
Secretary : Tridip Jyoti Neog, Prof. MathematicdtrunodoiAcademyAmguri, Kaustav Bora,
MathematicsTeacher Chinamara High Schoalreasuter : Kankan Kishor Dutto, Science
TeacherBamun Pukhuri High School, Jarjtembers : Preety Bora, SciencBeacherGont
Bora HS School, Ujjal Saikia, Scienbeacher Goa Guri High School, Jugal Chutia, Mathematics
TeacherMr. Dhruba Jyoti Ojah, MathemafieacherAbhinab Bordoloi, Math$eacherRajdeep
Gogoi, MathsTeacher Bonai High School, Dimpal Jyoti Neog, Mathacher Sekaikhangia
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High School, Rituraj Sharma, Scief@acherMadhushmita Goswami, Scient@acher Parbatia
High School.

Biswanath Chariali Branch :
President : Dr. Arun Chaliha;Vice-President : Padmanath Phukaigecretary : Pranjal
Bordoloi; Asstt. Secetary : Girindra Bharali, Ripunjoy Bordoloi.

Sivasagar Branch :

President : Pranab BoruahVice- Pelesident : Ruhini Gogoi;Secretary : Jiten Hazarika;
Joint Secretary : Gunobikash Bagjohain, Prokash BorpujarTy esurer : Navadeep Boruah;
Internal Auditor : Dilip Borah, Maina BharaliCo-ordinator : Dipankar HatikakotiMagazine
Secrretary : Ruhini Gogoi;Talent Seach Committee : Bikashjyoti Gogoi,Abhijit Mohan,
Raja Chetia, BinoyArondharaPublic Relation : Manoj Gogoi.

Darrang Branch :

President :Chamak Rai Kalitayice-President :Haranath Dekalrailokya Mohan Goswami;
Secretary : Pabitra HazarikaJoint Secretary : Trailokya Baruah, Mokhtarul Hoque;
Tresurer: Girish BhuyanExecutive Member: Madan Nath, Suren Kalika , Hemanta Deka,
Basanta Nath, Gouri Bhushan Basistha.

Cachar Branch :

Advisory Board : Dr. Kallol Paul, Department of Mathematics, Jadavpur Univelsiikata,

Dr. Karabi Dutta Choudhury Department of Mathemaiissam UniversitySilchar Dr. Bibhas
Deb, Principal, Gurucharan College, SilcHaresident :Dr. Biplab Chaudhuri, Head of the
Department of Mathematics, Gurucharan College, SilcYare-President : Jayee Nath,
Associate ProfesspbDepartment of Mathematics Gurucharan College, SilGwreral
Seceetary : Dr. Debashish Sharmassistant Professddepartment of Mathematics, Gurucharan
College, SilcharJoint Secretary : Bishwajit ChakrabortyAssistanfTeacherSilchar Collegiate
School, SilcharBappa RoyAssistantTeacher Ramanu)idya Mandir Silchar;Treasuer :
Sudip Chandra Paul\ssistant ProfesspbDepartment of Mathematics, Gurucharan College,
Silchar;Executive Members :Dr. Hridi Ranjan Deb, Silchar Collegiate School,Avhinandan
Bhattacharya, DoctpBMC, Subrata Rgysocio Culturakctivist, Pranoy Paul, Dormi Shcool,
Monagijit Paul, Ramanuj Gupt Junior College, Rahul Paul, Sil€har Biplab DhayNIT, Silchar
Biplab Singha, BarakKalley Engineering College, Sangita Saha, ,N$lichar Shomavo
ChakrabortyPalonghat HS School, Dipankar Saha,,NHilchar
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AAM EXECUTIVE BODY (2018 & 2019)

President : Dr Ram Ch. Deka
Vice President : Dr. Rita Choudhury
General Secretary : Dr. Jnanjyoti Sarma
Joint Secretary : Dr. Ashish Paul & Dr Ujjwal Medhi
Treasurer : Dr. Biren Das
Executive Members : Dr. Tarakeswar Choudhury, Dr. Dwiraj Talukdar, Dr. Kuntala Patra, Dr. Prabin
Das, Mr. Birabrata Das Choudhury, Dr. Biren Das, Mr. Bibekananda Choudhury, Dr. Chandra Rekha
Mahanta, Dr. Bipan Hazarika, Dr. Debashish Bhattacharjee, Dr. Kukilkalpa Rajkhowa, Dr. Kamal Devnath,
Dr. Bimalendu Kalita, Dr. Ananadram Burahgohain, Mr. Ranjit Kalita, Dr. Arun Chaliha, Mr. Manabendra
Das, Mr. Padmeswar Senapati, Mr. Surajit Dutta, Mr. Deepjyoti Gogoi, Dr. Sibu Basak, Dr. Siddhartha
Gogoi, Mr. Kiran Ch. Ray, Mr. Sunil Deka, Mr. Lohit Ch. Medhi, Co-opted Members : Dr. Mrinal Kalita,
Dr. Sanjoy Dutta, Dr. Priya Deva Goswami, Mr. Trailokya Mohan Goswami, Dr. Himasree Kalita

The Executive Committee meeting of AAM held on 29.04.18 resolved to constitute the
following Sub Committee for the two year term 2018-19.
Core Committee : Dr. Ram Ch. Deka, President, Dr. Tarakeswar Choudhury, Dr. Dwiraj Talukdar,
Dr. Kailash Ch. Goswami, Dr. Dilip Sarma, Dr. Prabin Das, Dr. Helen K. Saikia, Dr. Rita Choudhury,
Dr. Kuntala Patra, Dr. Jnanjyoti Sarma, Dr. Biren Das, Mr. Birabrata Das Choudhury, Dr. Ashish Paul,
Dr. Ujjwal Medhi,

Talent Search Committee :

Chairman : Dr. Prabin Das
Members : Dr. Ram Ch. Deka, Dr. Jnanjyoti Sarma, Dr. Ashish Paul, Dr. Ujjwal Medhi, Dr. Debashish
Bhattacharjee, Dr. Bipan Hazarika, Dr. Kukil Kalpa Rajkhowa, Dr. Kamal Devnath, Dr. Bimalendu Kalita,
Mr. Birbrata Das Choudhury
Publication Subcommittee :
Convener : Mr. Birabrata Das Choudhury
Members : Dr. Ram Ch. Deka, Dr. Dilip Sarma, Dr. Prabin Das, Dr. Jnanjyoti Sarma, Dr. Ashish Paul, Dr.
Ujjwal Medhi, Dr. Sibu Basak, Dr. Anandaram Burahgohain, Mr. Ranjit Kalita, Mr. Padmeswar Senapati
Academic Subcommittee :

Convener : Dr. Kuntala Patra
Members : Dr. Ram Ch. Deka, Dr. Prabin Das, Dr. Jnanjyoti Sarma, Mr. Birabrata Das Choudhury, Dr.
Kamal Devnath, Dr. Bimalendu Kalita

Editorial Board : Ganit Bikash

Editor : Dr. Prabin Das
Member : Dr. Ram Ch. Deka, Dr. Chandra Rekha Mahanta, Dr. Jnanjyoti Sarma,

Editorial Board for Journal (JAAM) :

Chief Editor : Prof. Rita Choudhury, Deptt. of Mathematics Gauhati University

Associate Editor : Dr. Bipan Hazarika, Deptt. of Mathematics Gauhati University

Members : Prof. Gopal Ch. Hazarika, Deptt. of Mathematics, Dibrugarh University, Prof. Bhaba Kr.
Sarma, Deptt. of Mathematics, IIT Guwahati, Prof. Bhola Iswar, Retd. Prof. Deptt. of Mathematics, Bihar
University, Prof. Peeyush Chandra, Retd. Prof. Deptt. of Mathematics, IIT, Kanpur, Prof. Dulal Chandra
Sanyal, Retd. Prof. of Deptt. of Mathematics, Kalyani University, Prof. Debajyoti Biswas, Retd. Prof. Deptt.
of Mathematics, Assam University, Prof. Uma Basu, Retd. Prof., Deptt. of Mathematics, University of
Calcutta, Prof. Prabir Kumar Kundu, Deptt. of Mathematics, Jadavpur University, Dr. Nayandeep Deka
Baruah, Deptt. of Mathematics, Tezpur University, Dr. Debasish Bhattacharjee, Deptt. of Mathematics,
Gauhati University, Dr. Nilakshi Goswami, Deptt. of Mathematics, Gauhati University.
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MATHEMA TICS OLYMPIADS 2020-2021
IMPOR TANT ANNOUNCEMENT (Updated : 14 September2020)

The national Olympiad programme in mathematics culminating in International Mathematical

Olympiad (IMO) 2021 and European Girls’ Mathematical Olympiad (EGMO) 2022 has been
disrupted by the COVID-19 pandemic in the countimyview of the prevailing situation, the
following decisions are announced.

¢

L 2 2 2

In a departure from the usual four stage procedure for the selection of the teams to represent

India at the IMO 2021 and EGMO 2022 that has been followed in previous years, the

selection procedure for the 2020-2021 cycle has been condensed to a three-stage process

as an exception only for this ye@he three stages will be :

1.A three-hour examination called the Indian Olympiad Qualifier in Mathematics (IOQM)

organised by the Mathematiteacherg\ssociation of India (MA(])).

2. The Indian National Mathematical Olympiad (INMO) organized by the Homi Bhabha

Centre for Science Educatiofata Institute of Fundamental Research (HBCS-TIFR).

3.The International Mathematical Olympi@dhining Camp (IMOTC) aganized by HBCSE.

The IOQM will have 30 questions with each question having an integer answer in the range

00-99. The syllabus and standard of this examination will be the same as that of the INMO

of previous years.

The I0QM will be conducted by the M) with support from Indiadssociation of physics

Teachers (IAPT) and HBCSE.

The INMO and the subsequent stages of the Olympiad programme will be carried out by

HBCSE.

Online enrolment for IOQM is expected to start on the IAPT webite (iaptexam.in) by 15

October2020.

Further confirmation regarding this and detailed information regarding eligibility and enrolments

for IOQM will be announced shortlfhese are expected to be similar to previous years.

The tentative schedule for IOQM is Sunday January2021 from 9.00-12.00 hours.

The tentative schedule for INMO is Sund@March, 2021 from 12.00-16.00 hours.

Please note that the schedules are tentative, and are subject to change at short notice,

depending on the prevailing pandemic situation in the cauntry

There will not be any examination equivalent toRegional Mathematical Olympiad for

2020-2021 cycle. The detailed criteria for qualification for IOQM to INMO and from INMO

to IMOTC will be announced soon.

The programme for stages beyond INMO will be announced at an appropriate later time.
For more information visit : http://wwWbcse.tifrres.in
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GANIT BIKASH

Have you made mathematics your career ?
Or is it your passion? Or hobby ?
May be you are a devoted student of mathematics ?

MATHEMATICS (AAM). In case you are not a member yet, be-one. hw
Academys doors are open for all lovers of mathematics.
A few of the objectives of th&cademy are :

() toadvance and promote the cause of mathematics study
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If so, you must already have become a member oAS®AM ACADEMY OF |
I
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I
and
research inAssam. :

I

(i) to hold anAnnual Congress at a suitable placAgsam :

(i) to publish such proceedings, magazines, journals, transactigns
and other publications as may be considered desirable : [

(iv) to popularise mathematics study and research by holding sy%w-
posia, seminars and discussions at places : |

(v) to hold an Olympaid where mathematical talent and schola,l—
ship are revealed.

The Academys year commences in January every y®Bembership is
easy; for a form and other relevent particulars you have only to visitaamwog.in
or e-mail to theSecretary, Assam Academy of Mathematics, Email :
jsarma_2001@yahoo.com

AAM looks forward to having you as a member :
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The painting “The school of Athens” is one of the most famous frescoes by
the Italian Renaissance artist Raphael. It was painted between 1509 and 1511.
The painting represents all the greatest mathematicians, philosophers and
scientists from classical antiquity gathered together sharing their ideas and
learning from each other.

Raphael is admired for his clarity of form, ease of composition and visual
achievement of the Neoplatonic ideal and human grandeur.

- Source Wikipedia
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Relativity: Art work by M C Escher
The art depicts life in an impossible world




